Appendix G
Round 3 - Safety Analysis



No-Build Alternative

Safety Performance Calculations



No-Build Alternative

Intersection Analysis
Willow Road at IL Route 43



Alternative: No-Build

Intersection: Willow Road at Waukegan Road

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information Location Information
Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Intersection at Waukegan Road
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions
Intersection type (3ST, 3SG, 4ST, 4SG) -- 4SG
AADT q0r (veh/day) - 42,000
AADT inor (Veh/day) - 34,000
Intersection lighting (present/not present) Not Present Not Present
Calibration factor, C; 1.00 1.00
Data for unsignalized intersections only: -- --
Number of major-road approaches with left-turn lanes (0,1,2) 0 0
Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - --
Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0
Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 3
Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 4
Type of left-turn signal phasing for Leg #1 Permissive Protected / Permissive
Type of left-turn signal phasing for Leg #2 - Protected / Permissive
Type of left-turn signal phasing for Leg #3 -- Protected / Permissive
Type of left-turn signal phasing for Leg #4 (if applicable) -- Protected / Permissive
Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 0
Intersection red light cameras (present/not present) Not Present Present
Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 11
Maximum number of lanes crossed by a pedestrian (N janesx) - 6
Number of bus stops within 300 m (1,000 ft) of the intersection 0 0
Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Not Present
Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 5

Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections

@ @ (©)] 4 5 (6) @
CMF for Left-Turn Lanes CMF for Left-Turn Signal | CMF for Right-Turn Lanes CMF for Right Turn on Red CMF for Lighting CMF for Red Light Cameras Combined CMF
Phasing
CMF 1i CMF 2i CMF 3i CMF 4i CMF 5i CMF 6i CMF coms
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 from Equation 12-36 from Equation 12-37 DL**R)*@)*(B)*(6)
0.66 0.96 0.88 1.00 1.00 1.01 0.57




Alternative: No-Build

Intersection: Willow Road at Waukegan Road

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) 2 3 4 ©)] (6) @ (8 9
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyimy Crashes Npimv CMFs Factor, C; Npimv
from Table 12-10 ) from Equation 12- * (7) from P
- 5 S from Table 12-10 2 (4)rora*(5) Worksheet 28 (6)*(7)*(8)
Total -10.99 1.07 0.23 0.39 16.452 1.000 16.452 0.57 1.00 9.334
Fatal and Injury (FI) -13.14 118 0.22 0.33 5.568 (4)FI/((3)52-9(4)PD0) 5.734 0.57 1.00 3.253
Property Damage Only -11.02 1.02 0.24 0.44 10.407 Orora-Gle 10.718 057 1.00 6.081
(PDO) 0.651
Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections
1) (2 3 4 (©)] (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bimv 1) Proportion of Collision Type Predicted N bimv (PDO) .
Predicted N y; hes/
Typee) (crashesl/year) (PDO) (crasheslyear) redicted N oimv rorar, (crashes/year)
from Table 12-11 (9)= from Worksheet 2C from Table 12-11 (9)poo from Worksheet 2C (9)roo from Worksheet 2C
Total 1.000 3.253 1.000 6.081 9.334
(2*)e (4)*(5)ppo (3)+(5)
Rear-end collision 0.450 1.464 0.483 2.937 4.401
Head-on collision 0.049 0.159 0.030 0.182 0.342
Angle collision 0.347 1.129 0.244 1.484 2.613
Sideswipe 0.099 0.322 0.032 0.195 0.517
Other multiple-vehicle collision 0.055 0.179 0.211 1.283 1.462
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
1) (2) 3 4 ©)] (6) 0] 8 9
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Npjsy Crashes Npimy CMFs Factor, C; Npisy
Crash Severity Level from Table 12-12 from Eqn. 12-24; (7) from
' 4 *(5 *(7)*
a b c from Table 12-12 (FI) from Eqn. 12- Brora ") Worksheet 2B © (@)
24 or 12-27
Total -10.21 0.68 0.27 0.36 0.857 1.000 0.857 0.57 1.00 0.486
Fatal and Injury (FI) 9.25 0.43 0.29 0.09 0.193 (4)FI/((;1);2-8(4)PD0) 0.196 0.57 1.00 0.111
Property Damage Only -11.34 0.78 0.25 0.44 0.652 Orora-Ble 0.662 057 1.00 0.375
(PDO) 0.772




Alternative: No-Build

Intersection: Willow Road at Waukegan Road

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

@

(2

(€)]

4

(©)]

(6)

Collision Type

Proportion of Collision

Typer

Predicted N bisv (i)
(crasheslyear)

Proportion of Collision Type

(PDO)

Predicted N bisv (Ppo)
(crasheslyear)

Predicted N sy (rorar) (Crashes/year)

from Table 12-13

(9)= from Worksheet 2E

from Table 12-13

(9)roo from Worksheet 2E

(9)poo from Worksheet 2E

Total 1.000 0.111 1.000 0.375 0.486

(2)*R)e (4)*(5)ppo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.001 0.000 0.000
Collision with animal 0.002 0.000 0.002 0.001 0.001
Collision with fixed object 0.744 0.083 0.870 0.327 0.409
Collision with other object 0.072 0.008 0.070 0.026 0.034
Other single-vehicle collision 0.040 0.004 0.023 0.009 0.013
Single-vehicle noncollision 0.141 0.016 0.034 0.013 0.028

Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections

@

@)

(©)

Q)

®)

()

@

Crash Severity Level

Predicted Npjmny

Predicted Npjsy

Predicted Ny,

fpedi

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E 2)+(3) from Table 12-16 (4)*(5)*(6)
Total - - - - 1.00 --
Fatal and injury (FI) -- -- -- -- 1.00 --
Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
@ @ 3 Q)
CMF for Bus Stops CMF for Schools CMF for Alcohol Sales Establishments Combined CMF
CMF,, CMF,, CMFs, moine
from Table 12-28 from Table 12-29 from Table 12-30 (1)*(2)*(3)
1.00 1.00 1.12 1.12
Worksheet 2| -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
@ @ ©) Q) ®) (6 @
SPF Coefficients . Predicted
. Overdispersion Nopedbase Combined CMF Calibration Ny
Crash Severity Level from Table 12-14 Parameter. k factor, C; ——oe—
3 5 rom ace 3 s ' from Equation 12-29 (4) from Worksheet 2H T (@)*(B5)*(6)
Total -9.53 0.40 0.26 0.45 0.04 0.24 0.023 1.12 1.00 0.026
Fatal and Injury (FI) -- -- -- -- -- -- -- -- 1.00 0.026




Alternative: No-Build

Intersection: Willow Road at Waukegan Road

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

@

(2

(€)] 4

®)

(6) (7)

Crash Severity Level

Predicted Npimy

Predicted Npisy Predicted Ny,

fbikei

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E (2) +(3) from Table 12-17 (4)*(5)*(6)
Total 9.334 0.486 9.821 0.015 1.00 0.147
Fatal and injury (FI) - - -- -- 1.00 0.147
Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections
@ @) (©)] 4
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 21 and 2J (7) from 2G or 21 and 2J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 1.464 2.937 4.401
Head-on collisions (from Worksheet 2D) 0.159 0.182 0.342
Angle collisions (from Worksheet 2D) 1.129 1.484 2.613
Sideswipe (from Worksheet 2D) 0.322 0.195 0.517
Other multiple-vehicle collision (from Worksheet 2D) 0.179 1.283 1.462
Subtotal 3.253 6.081 9.334
SINGLE-VEHICLE
Collision with parked vehicle (from Worksheet 2F) 0.000 0.000 0.000
Collision with animal (from Worksheet 2F) 0.000 0.001 0.001
Collision with fixed object (from Worksheet 2F) 0.083 0.327 0.409
Collision with other object (from Worksheet 2F) 0.008 0.026 0.034
Other single-vehicle collision (from Worksheet 2F) 0.004 0.009 0.013
Single-vehicle noncollision (from Worksheet 2F) 0.016 0.013 0.028
Collision with pedestrian (from Worksheet 2G or 2I1) 0.026 0.000 0.026
Collision with bicycle (from Worksheet 2J) 0.147 0.000 0.147
Subtotal 0.284 0.375 0.660
Total 3.538 6.456 9.994

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

)] 2
Predicted average crash frequency, Ny edicted int
Crash severity level (crasheslyear)
(Total) from Worksheet 2K
Total 10.0
Fatal and injury (FI) 3.5
Property damage only (PDO) 6.5




No-Build Alternative

Segment Analysis
Willow Road - IL Route 43 to
Three Lakes/ Fox Meadow Drive



Alternative: No-Build
Segment: Waukegan to Three Lakes

Worksheet 1A -- General Information and Input Data for Urban and Suburban ﬁoadway Segments

General Information

Location Information

Analyst R. Jacox Roadway Willow Road

Agency or Company TranSystems Roadway Section Waukegan Rd to Three Lakes

Date Performed 09/22/11 Jurisdiction IDOT

Analysis Year 2040

Input Data Base Conditions Site Conditions

Roadway type (2U, 3T, 4U, 4D, ST) -- 4D

Length of segment, L (mi) - 0.22

AADT (veh/day) -- 37,000

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking - 0

Median width (ft) - for divided only 15 15

Lighting (present / not present)

Not Present

Not Present

Auto speed enforcement (present / not present)

Not Present

Not Present

Major commercial driveways (number)

0

Minor commercial driveways (number)

Major industrial / institutional driveways (humber)

Minor industrial / institutional driveways (number)

Major residential driveways (number)

Minor residential driveways (number)

o|o|o|o|o

Other driveways (number)

o

Speed Category

Posted Speed Greater than 30 mph

Roadside fixed object density (fixed objects / mi) 0 18
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 18
Calibration Factor, Cr 1.00 1.00

Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments

1) (2 3 4 (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CME 2r CMF 3r CMF 4r CME 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 L*@*BR)*(4D)*(5)
1.00 1.00 1.00 1.00 1.00 1.00
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
1) 2 3 4 ©)] (6) @ (8 (9)
Crash Severity Level SPF Coefficients Overdispersion N Proportion of Total Adjusted Combined Calibration | Predicted
Parameter, k Initial Normy Crashes Nprmy CMFs Factor, Cr Nbrmy
from Table 12-3 : . : * (6) from .
2 b from Table 12-3 from Equation 12-10 @)rora*(5) Worksheet 1B (6)*(7)*(8)
Total -12.34 1.36 1.32 1.570 1.000 1.570 1.00 1.00 1.575
Fatal and Injury (FI) -12.76 1.28 1.31 0.445 @)/ ((g);gé“)PDO) 0.422 1.00 1.00 0.423
Property Damage Only (PDO) -12.81 1.38 1.34 1.211 (S)TST;‘;;(S)F' 1.149 1.00 1.00 1.152




Alternative: No-Build
Segment: Waukegan to Three Lakes

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

(1) 2 (©)] 4 (©)] (6)
Collision Type Proportion of Collision Predicted N brmv =) Proportion of Collision Predicted N brmv (ppo)
Typer (crashesl/year) TYPE (epoy (crashesl/year) Predicted N pmy (rotar) (Crashes/year)

from Table 12-4

(9)= from Worksheet 1C

from Table 12-4

(9)roo from Worksheet

(9)tora from Worksheet 1C

1C
Total 1.000 0.423 1.000 1.152 1.575
(2*(3)m (4)*(5)poo (3)+(5)
Rear-end collision 0.832 0.352 0.662 0.763 1.115
Head-on collision 0.020 0.008 0.007 0.008 0.017
Angle collision 0.040 0.017 0.036 0.041 0.058
Sideswipe, same direction 0.050 0.021 0.223 0.257 0.278
Sideswipe, opposite direction 0.010 0.004 0.001 0.001 0.005
Other multiple-vehicle collision 0.048 0.020 0.071 0.082 0.102
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ (8 (9)
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
. Initial N N N
Crash Severity Level — Parameter, k nitial Nprsy Crashes brsv (é:)l\;lrlzi1 Factor, Cr brsv
- - i - 4 *5 *(7)*
2 - from Table 12-5 from Equation 12-13 (@rora*(®) Worksheet 1B (6)*(7)*(8)

Total -5.05 0.47 0.86 0.198 1.000 0.198 1.00 1.00 0.198

Fatal and Injury (FI) -8.71 0.66 0.28 0.038 @)/ ((g)igé“)PDO) 0.037 1.00 1.00 0.037

Property Damage Only (PDO) -5.04 0.45 1.06 0.162 (S)TgTé‘i'z(s)F' 0.161 1.00 1.00 0.161

Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
(1) 2 3 4 (©)] (6)
Proportion of Collision Predicted N brsv ) Proportion of Collision Predicted N brsv (ppo)
Typer (crasheslyear) Type (ppo) (crasheslyear) Predicted N ysy (rorar) (Crashes/year)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)poo frorril\zl\lorksheet (9)roraL from Worksheet 1E

Total 1.000 0.037 1.000 0.161 0.198
(2*(3)m (4)*(5)ppo (3)+(5)
Collision with animal 0.001 0.000 0.063 0.010 0.010
Collision with fixed object 0.500 0.019 0.813 0.131 0.150
Collision with other object 0.028 0.001 0.016 0.003 0.004
Other single-vehicle collision 0.471 0.018 0.108 0.017 0.035




Alternative: No-Build

Segment: Waukegan to Three Lakes

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

(1) (2 3 4 (5 (6)
Crashes per driveway Coefficient for traffic Initial N Overdispersion parameter,
Number of driveways, per year, N; adjustment, t brdwy K

Driveway Type

Equation 12-16
" from Table 12-7 from Table 12-7 d n from Table 12-7
n, * N, * (AADT/15,000)
Major commercial 0 0.033 1.106 0.000
Minor commercial 0 0.011 1.106 0.000
Major industrial/institutional 0 0.036 1.106 0.000
Minor industrial/institutional 0 0.005 1.106 0.000 --
Major residential 0 0.018 1.106 0.000
Minor residential 0 0.003 1.106 0.000
Other 0 0.005 1.106 0.000
Total -- -- -- 0.000 1.39
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
(1) 2 3 (O] ©)] (6) @
Initial Nyrguy Proportion of total Adjusted Combined CMFs Predicted Nyguy

Crash Severity Level

crashes (fyu)

Nhrrhm

(5)roraL from Worksheet

Calibration factor, C,

1G from Table 12-7 (2)roraL * (3) | (6) from Worksheet 1B (4)*(5)*(6)
Total 0.000 1.000 0.000 1.00 1.00 0.000
Fatal and injury (FI) - 0.284 0.000 1.00 1.00 0.000
Property damage only (PDO) -- 0.716 0.000 1.00 1.00 0.000
Worksheet 1I -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
(€] 2 3 ] ©)] (6) @ _(®)
' Predicted Npmy Predicted Ny, Predicted Npqy Predicted Ny, foedr Calibration Predicted Npyeqr
Crash Severity Level from Table
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 19-8 factor, C, (5)*(6)*(7)
Total 1.575 0.198 0.000 1.774 0.019 1.00 0.034
Fatal and injury (FI) - -- - -- -- 1.00 0.034
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
1) (2 3 4 (O] (6) @ (8
Predicted Npmy Predicted Ny;sy Predicted Npgy Predicted Ny, fhiker : . Predicted Npjxer
Crash Severity Level f bl Calibration
y (9) from Worksheet 1C (9) from Worksheet 1IE | (7) from Worksheet 1H (2)+(3)+(4) r°”l‘2T_g €| factor,C (5)*(6)*(7)
Total 1.575 0.198 0.000 1.774 0.005 1.00 0.009
Fatal and injury (FI) - -- - -- -- 1.00 0.009




Alternative: No-Build
Segment: Waukegan to Three Lakes

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

(1) (2 3 (O]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 11 and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.352 0.763 1.115
Head-on collisions (from Worksheet 1D) 0.008 0.008 0.017
Angle collisions (from Worksheet 1D) 0.017 0.041 0.058
Sideswipe, same direction (from Worksheet 1D) 0.021 0.257 0.278
Sideswipe, opposite direction (from Worksheet 1D) 0.004 0.001 0.005
Driveway-related collisions (from Worksheet 1H) 0.000 0.000 0.000
Other multiple-vehicle collision (from Worksheet 1D) 0.020 0.082 0.102
Subtotal 0.423 1.152 1.575
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.000 0.010 0.010
Collision with fixed object (from Worksheet 1F) 0.019 0.131 0.150
Collision with other object (from Worksheet 1F) 0.001 0.003 0.004
Other single-vehicle collision (from Worksheet 1F) 0.018 0.017 0.035
Collision with pedestrian (from Worksheet 11) 0.034 0.000 0.034
Collision with bicycle (from Worksheet 1J) 0.009 0.000 0.009
Subtotal 0.080 0.161 0.241
Total 0.503 1.313 1.816
Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments
@ @ ©) @)
Predicted average crash frequency, .
Crash Severity Level N predicted rs (Crashes/year) Roadway segment length, L (mi) Crash rate (crashes/milyear)
(Total) from Worksheet 1K (2)/(3)
Total 1.8 0.22 8.3
Fatal and injury (FI) 0.5 0.22 2.3
Property damage only (PDO) 1.3 0.22 6.0




No-Build Alternative

Intersection Analysis
Willow Road at Three Lakes/ Fox Meadow Drive



Alternative: No-Build
Intersection: Willow Road at Three Lakes

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information Location Information
Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Intersection at Three Lakes
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions
Intersection type (3ST, 3SG, 4ST, 4SG) -- 4SG
AADT q0r (veh/day) - 37,000
AADT inor (Veh/day) - 2,000
Intersection lighting (present/not present) Not Present Not Present
Calibration factor, C; 1.00 1.00
Data for unsignalized intersections only: -- --
Number of major-road approaches with left-turn lanes (0,1,2) 0 0
Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - --
Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 3
Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 2
Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 2
Type of left-turn signal phasing for Leg #1 Permissive Protected / Permissive
Type of left-turn signal phasing for Leg #2 - Protected / Permissive
Type of left-turn signal phasing for Leg #3 -- Permissive
Type of left-turn signal phasing for Leg #4 (if applicable) - Permissive
Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 0
Intersection red light cameras (present/not present) Not Present Not Present
Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 17
Maximum number of lanes crossed by a pedestrian (N janesx) - 6
Number of bus stops within 300 m (1,000 ft) of the intersection 0 0
Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Not Present
Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 0

Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections

@ @ (©)] 4 (5 (6) @
CMF for Left-Turn Lanes CMF for Left-Turn Signal | CMF for Right-Turn Lanes CMF for Right Turn on Red CMF for Lighting CMF for Red Light Cameras Combined CMF
Phasing
CMF 1i CMF 2i CMF 3i CMF 4i CMF 5i CMF 6i CMF coms
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 from Equation 12-36 from Equation 12-37 D*Q*R)*@)*(5)*(6)
0.73 0.98 0.92 1.00 1.00 1.00 0.66




Alternative: No-Build

Intersection: Willow Road at Three Lakes

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) 2 3 4 ©)] (6) @ (8 9
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyimy Crashes Npimv CMFs Factor, C; Npimv
from Table 12-10 : from Equation 12- * (7) from .
3 b c from Table 12-10 21 (4)rora*(®) Worksheet 2B (6)*(7)*(8)
Total -10.99 1.07 0.23 0.39 7.487 1.000 7.487 0.66 1.00 4.937
Fatal and Injury (FI) -13.14 118 0.22 0.33 2571 (4)F|/((g)§g'7(4)'>00) 2672 0.66 1.00 1.762
Property Damage Only -11.02 1.02 0.24 0.44 4.633 O)rorar O 4.815 0.66 1.00 3.175
(PDO) 0.643
Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections
1) (2) 3 4 (©)] (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bimv 1) Proportion of Collision Type Predicted N bimv (PDO) .
Predicted N y; hes/
Typer (crasheslyear) (PDO) (crasheslyear) redicte bimv (roTar) (Crashes/year)
from Table 12-11 (9)= from Worksheet 2C from Table 12-11 (9)poo from Worksheet 2C (9)roo from Worksheet 2C
Total 1.000 1.762 1.000 3.175 4.937
(2*)e (4)*(5)ppo (3)+(5)
Rear-end collision 0.450 0.793 0.483 1.534 2.326
Head-on collision 0.049 0.086 0.030 0.095 0.182
Angle collision 0.347 0.611 0.244 0.775 1.386
Sideswipe 0.099 0.174 0.032 0.102 0.276
Other multiple-vehicle collision 0.055 0.097 0.211 0.670 0.767
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
1) 2 3 4 O] (6) )] 8 9
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Npjsy Crashes Npimy CMFs Factor, C; Npisy
Crash Severity Level from Table 12-12 from Eqn. 12-24; (7) from
' 4 *(5 *(7)*
a b c from Table 12-12 (FI) from Eqn. 12- Brora ") Worksheet 2B © (@)
24 or 12-27
Total -10.21 0.68 0.27 0.36 0.366 1.000 0.366 0.66 1.00 0.241
Fatal and Injury (FI) 9.25 0.43 0.29 0.09 0.080 (4)FI/((3);I6(4)PDO) 0.079 0.66 1.00 0.052
Property Damage Only -11.34 0.78 0.25 0.44 0.291 O)rorar O 0.287 0.66 1.00 0.189
(PDO) 0.784




Alternative: No-Build
Intersection: Willow Road at Three Lakes

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

1) (2 3 4 (©)] (6)
Collision Type : L : : i :
Proportion of Collision Predicted N bisv (i) Proportion of Collision Type Predicted N bisv (Ppo) .
Predicted N y; hes/
Typer) (crasheslyear) (PpO) (crasheslyear) redicted N pisy rora) (Crasheslyear)
from Table 12-13 (9)= from Worksheet 2E from Table 12-13 (9)roo from Worksheet 2E (9)poo from Worksheet 2E
Total 1.000 0.052 1.000 0.189 0.241
(2)*R)e (4)*(5)ppo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.001 0.000 0.000
Collision with animal 0.002 0.000 0.002 0.000 0.000
Collision with fixed object 0.744 0.039 0.870 0.165 0.203
Collision with other object 0.072 0.004 0.070 0.013 0.017
Other single-vehicle collision 0.040 0.002 0.023 0.004 0.006
Single-vehicle noncollision 0.141 0.007 0.034 0.006 0.014

Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections

@ 2 (©)] @) ®) (6) )]
Predicted Npjmny Predicted Npjsy Predicted Ny, foedi Predicted Npegi
Crash Severity Level Calibration factor, C;
(9) from Worksheet 2C (9) from Worksheet 2E 2)+(3) from Table 12-16 (4)*(5)*(6)
Total - - -- -- 1.00 --
Fatal and injury (FI) -- -- -- -- 1.00 --

Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections

@ 2 ()] (]
CMF for Bus Stops CMF for Schools CMF for Alcohol Sales Establishments Combined CMF
CMFy, CMF,, CMFy,
from Table 12-28 from Table 12-29 from Table 12-30 (1)*(2)*(3)
1.00 1.00 1.00 1.00

Worksheet 2| -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections

(€] 2 (€] @) ()] (6) )]
SPF Coefficients . Predicted
. Overdispersion Nopedbase Combined CMF Calibration Ny
Crash Severity Level from Table 12-14 Parameter. k factor, C; ——oe—
3 5 rom ace 3 s ' from Equation 12-29 (4) from Worksheet 2H T (4)*(5)*(B)
Total -9.53 0.40 0.26 0.45 0.04 0.24 0.011 1.00 1.00 0.011
Fatal and Injury (FI) -- -- -- -- -- -- -- -- 1.00 0.011




Alternative: No-Build
Intersection: Willow Road at Three Lakes

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

@

(2

(€)] 4

®)

(6) (7)

Crash Severity Level

Predicted Npjimy

Predicted Npisy Predicted Ny,

fbikei

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E (2) +(3) from Table 12-17 (4)*(5)*(6)
Total 4.937 0.241 5.178 0.015 1.00 0.078
Fatal and injury (FI) - - -- -- 1.00 0.078
Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections
@ @) (©)] Q)]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 21 and 2J (7) from 2G or 21 and 2J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 0.793 1.534 2.326
Head-on collisions (from Worksheet 2D) 0.086 0.095 0.182
Angle collisions (from Worksheet 2D) 0.611 0.775 1.386
Sideswipe (from Worksheet 2D) 0.174 0.102 0.276
Other multiple-vehicle collision (from Worksheet 2D) 0.097 0.670 0.767
Subtotal 1.762 3.175 4.937
SINGLE-VEHICLE
Collision with parked vehicle (from Worksheet 2F) 0.000 0.000 0.000
Collision with animal (from Worksheet 2F) 0.000 0.000 0.000
Collision with fixed object (from Worksheet 2F) 0.039 0.165 0.203
Collision with other object (from Worksheet 2F) 0.004 0.013 0.017
Other single-vehicle collision (from Worksheet 2F) 0.002 0.004 0.006
Single-vehicle noncollision (from Worksheet 2F) 0.007 0.006 0.014
Collision with pedestrian (from Worksheet 2G or 21) 0.011 0.000 0.011
Collision with bicycle (from Worksheet 2J) 0.078 0.000 0.078
Subtotal 0.140 0.189 0.330
Total 1.902 3.364 5.267

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

@ &)
Predicted average crash frequency, Ny edicted int
Crash severity level (crasheslyear)
(Total) from Worksheet 2K
Total 5.3
Fatal and injury (FI) 1.9
Property damage only (PDO) 3.4




No-Build Alternative

Segment Analysis
Willow Road — Three Lakes/ Fox Meadow Drive to
35mph Zone



Alternative: No-Build
Segment: Three Lakes to 35mph Zone

Worksheet 1A -- General Information and Input Data for Urban and Suburban ﬁoadway Segments

General Information

Location Information

Analyst R. Jacox Roadway Willow Road

Agency or Company TranSystems Roadway Section Three Lakes to Speed Zone Change

Date Performed 09/22/11 Jurisdiction IDOT

Analysis Year 2040

Input Data Base Conditions Site Conditions

Roadway type (2U, 3T, 4U, 4D, ST) -- 4D

Length of segment, L (mi) - 0.1

AADT (veh/day) -- 37,000

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking - 0

Median width (ft) - for divided only 15 15

Lighting (present / not present)

Not Present

Not Present

Auto speed enforcement (present / not present)

Not Present

Not Present

Major commercial driveways (number)

0

Minor commercial driveways (number)

Major industrial / institutional driveways (humber)

Minor industrial / institutional driveways (hnumber)

Major residential driveways (number)

Minor residential driveways (number)

o|o|o|o|o

Other driveways (number)

o

Speed Category

Posted Speed Greater than 30 mph

Roadside fixed object density (fixed objects / mi) 0 40
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 8
Calibration Factor, Cr 1.00 1.00

Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments

1) (2 3 4 (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CME 2r CMF 3r CMF 4r CME 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 O*@*B)*4A)*(5)
1.00 1.11 1.00 1.00 1.00 1.11
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ (8 (9)
Crash Severity Level SPF Coefficients Overdispersion N Proportion of Total Adjusted Combined Calibration | Predicted
Parameter, k Initial Normy Crashes Nprmy CMFs Factor, Cr Nbrmy
from Table 12-3 : . : * (6) from v
2 b from Table 12-3 from Equation 12-10 @)rora*(5) Worksheet 1B (6)*(7)*(8)
Total -12.34 1.36 1.32 0.714 1.000 0.714 1.11 1.00 0.790
Fatal and Injury (FI) -12.76 1.28 1.31 0.202 @)/ ((g);gé“)PDO) 0.192 1.11 1.00 0.212
Property Damage Only (PDO) -12.81 1.38 1.34 0.551 (S)TST;‘;;(S)F' 0.522 1.11 1.00 0.578




Alternative: No-Build

Segment: Three Lakes to 35mph Zone

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

(1) (2 3 4 (©)] (6)
Collision Type Proportion of Collision Predicted N brmv ) Proportion of Collision Predicted N brmv (ppo)
Typer (crashesl/year) TYPE b0y (crashesl/year) Predicted N pmy (rotar) (Crashes/year)

from Table 12-4

(9)= from Worksheet 1C

from Table 12-4

(9)roo from Worksheet

(9)tora from Worksheet 1C

1C
Total 1.000 0.212 1.000 0.578 0.790
(2*(3)m (4)*(5)poo (3)+(5)
Rear-end collision 0.832 0.177 0.662 0.383 0.559
Head-on collision 0.020 0.004 0.007 0.004 0.008
Angle collision 0.040 0.008 0.036 0.021 0.029
Sideswipe, same direction 0.050 0.011 0.223 0.129 0.140
Sideswipe, opposite direction 0.010 0.002 0.001 0.001 0.003
Other multiple-vehicle collision 0.048 0.010 0.071 0.041 0.051
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
1) 2 3 4 ©)] (6) @ (8 (9)
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
. Initial N N N
Crash Severity Level — Parameter, k nitial Nprsy Crashes brsv (((;,)I\;Irlzi1 Factor, Cr brsv
- - i - 4 *5 *(7)*
2 - from Table 12-5 from Equation 12-13 (@rora*(®) Worksheet 1B (6)*(7)*(8)
Total -5.05 0.47 0.86 0.090 1.000 0.090 1.11 1.00 0.100
Fatal and Injury (FI) -8.71 0.66 0.28 0.017 @)e/ ((g)igé“)PDO) 0.017 1.11 1.00 0.019
Property Damage Only (PDO) -5.04 0.45 1.06 0.074 (S)TgTé‘i'z(s)F' 0.073 1.11 1.00 0.081
Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
(1) 2 3 4 (©)] (6)
Proportion of Collision Predicted N brsv ) Proportion of Collision Predicted N brsv (ppo)
Typer (crasheslyear) Type (ppo) (crasheslyear) Predicted N ysy (rorar) (Crashes/year)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)poo frorril\zl\lorksheet (9)roraL from Worksheet 1E
Total 1.000 0.019 1.000 0.081 0.100
(2*(3)m (4)*(5)poo (3)+(5)
Collision with animal 0.001 0.000 0.063 0.005 0.005
Collision with fixed object 0.500 0.009 0.813 0.066 0.075
Collision with other object 0.028 0.001 0.016 0.001 0.002
Other single-vehicle collision 0.471 0.009 0.108 0.009 0.018




Alternative: No-Build

Segment: Three Lakes to 35mph Zone

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

(1) 2 3 4 (5 (6)
Crashes per driveway Coefficient for traffic Initial N Overdispersion parameter,
Number of driveways, per year, N; adjustment, t brdwy K

Driveway Type

Equation 12-16
" from Table 12-7 from Table 12-7 d n from Table 12-7
n,* N; * (AADT/15,000)
Major commercial 0 0.033 1.106 0.000
Minor commercial 0 0.011 1.106 0.000
Major industrial/institutional 0 0.036 1.106 0.000
Minor industrial/institutional 0 0.005 1.106 0.000 --
Major residential 0 0.018 1.106 0.000
Minor residential 0 0.003 1.106 0.000
Other 0 0.005 1.106 0.000
Total -- -- -- 0.000 1.39
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
(1) 2 3 (O] ©)] (6) @
Initial Nyrguy P”’PO’;'O” ‘f’f total A‘ilJ”Sted Combined CMFs Predicted Nyguy
Crash Severity Level © rom Workeheer crashes (fau) hrow Calibration factor, C,
TOTAL 16 from Table 12-7 (2)toraL * (3) | (6) from Worksheet 1B (4)*(5)*(6)
Total 0.000 1.000 0.000 1.11 1.00 0.000
Fatal and injury (FI) - 0.284 0.000 1.11 1.00 0.000
Property damage only (PDO) -- 0.716 0.000 1.11 1.00 0.000
Worksheet 1l -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ (8
Predicted Npmy Predicted Ny, Predicted Npqy Predicted Ny, foedr Calibration Predicted Npyeqr
Crash Severity Level from Table i c e
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 12-8 actor, C, (5)*(6)*(7)
Total 0.790 0.100 0.000 0.890 0.019 1.00 0.017
Fatal and injury (FI) - -- - -- -- 1.00 0.017
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
1) (2 3 4 (O] (6) @ (8
Predicted Npmy Predicted Ny;sy Predicted Npgy Predicted Ny, fhiker Calibration Predicted Npjxer
Crash Severity Level from Table AV
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 19-9 factor, C, (5)*(6)*(7)
Total 0.790 0.100 0.000 0.890 0.005 1.00 0.004
Fatal and injury (FI) - -- - -- -- 1.00 0.004




Alternative: No-Build
Segment: Three Lakes to 35mph Zone

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

(1) 2 3 (O]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 1l and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.177 0.383 0.559
Head-on collisions (from Worksheet 1D) 0.004 0.004 0.008
Angle collisions (from Worksheet 1D) 0.008 0.021 0.029
Sideswipe, same direction (from Worksheet 1D) 0.011 0.129 0.140
Sideswipe, opposite direction (from Worksheet 1D) 0.002 0.001 0.003
Driveway-related collisions (from Worksheet 1H) 0.000 0.000 0.000
Other multiple-vehicle collision (from Worksheet 1D) 0.010 0.041 0.051
Subtotal 0.212 0.578 0.790
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.000 0.005 0.005
Collision with fixed object (from Worksheet 1F) 0.009 0.066 0.075
Collision with other object (from Worksheet 1F) 0.001 0.001 0.002
Other single-vehicle collision (from Worksheet 1F) 0.009 0.009 0.018
Collision with pedestrian (from Worksheet 11) 0.017 0.000 0.017
Collision with bicycle (from Worksheet 1J) 0.004 0.000 0.004
Subtotal 0.040 0.081 0.121
Total 0.252 0.659 0.911
Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments
@ @ ©) @)
Predicted average crash frequency, .
Crash Severity Level N predicted rs (Crashes/year) Roadway segment length, L (mi) Crash rate (crashes/milyear)
(Total) from Worksheet 1K (2)/(3)
Total 0.9 0.10 9.1
Fatal and injury (FI) 0.3 0.10 2.5
Property damage only (PDO) 0.7 0.10 6.6




No-Build Alternative

Segment Analysis
Willow Road — 35mph Zone to Sunset Ridge Road



Alternative: No-Build
Segment: 35mph to Sunset Ridge

Worksheet 1A -- General Information and Input Data for Urban and Suburban ﬁoadway Segments

General Information

Location Information

Analyst R. Jacox Roadway Willow Road

Agency or Company TranSystems Roadway Section Speed Zone Change to Sunset Ridge

Date Performed 09/22/11 Jurisdiction IDOT

Analysis Year 2040

Input Data Base Conditions Site Conditions

Roadway type (2U, 3T, 4U, 4D, ST) -- 4D

Length of segment, L (mi) - 0.13

AADT (veh/day) -- 37,000

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking - 0

Median width (ft) - for divided only 15 15

Lighting (present / not present)

Not Present

Not Present

Auto speed enforcement (present / not present)

Not Present

Not Present

Major commercial driveways (number) -- 0
Minor commercial driveways (number) -- 0
Major industrial / institutional driveways (humber) - 1
Minor industrial / institutional driveways (hnumber) - 1
Major residential driveways (number) -- 0
Minor residential driveways (number) -- 0
Other driveways (number) -- 0
Speed Category -- Posted Speed Greater than 30 mph
Roadside fixed object density (fixed objects / mi) 0 92
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 12
Calibration Factor, Cr 1.00 1.00

Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments

1) (2 3 4 (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CME 2r CMF 3r CMF 4r CME 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 O*@*B)*4A)*(5)
1.00 1.22 1.00 1.00 1.00 1.22
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ (8 (9)
Crash Severity Level SPF Coefficients Overdispersion N Proportion of Total Adjusted Combined Calibration | Predicted
Parameter, k Initial Normy Crashes Nprmy CMFs Factor, Cr Nbrmy
from Table 12-3 : . : * (6) from v
2 b from Table 12-3 from Equation 12-10 @)rora*(5) Worksheet 1B (6)*(7)*(8)
Total -12.34 1.36 1.32 0.928 1.000 0.928 1.22 1.00 1.133
Fatal and Injury (FI) -12.76 1.28 1.31 0.263 @)/ ((g);gé“)PDO) 0.249 1.22 1.00 0.304
Property Damage Only (PDO) -12.81 1.38 1.34 0.716 (S)TST;‘;;(S)F' 0.679 1.22 1.00 0.829




Alternative: No-Build
Segment: 35mph to Sunset Ridge

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

(1) (2 3 4 (©)] (6)
Collision Type Proportion of Collision Predicted N brmv ) Proportion of Collision Predicted N brmv (ppo)
Typer (crashesl/year) TYPE b0y (crashesl/year) Predicted N pmy (rotar) (Crashes/year)

from Table 12-4

(9)= from Worksheet 1C

from Table 12-4

(9)roo from Worksheet

(9)tora from Worksheet 1C

1C
Total 1.000 0.304 1.000 0.829 1.133
(2*(3)m (4)*(5)poo (3)+(5)
Rear-end collision 0.832 0.253 0.662 0.549 0.802
Head-on collision 0.020 0.006 0.007 0.006 0.012
Angle collision 0.040 0.012 0.036 0.030 0.042
Sideswipe, same direction 0.050 0.015 0.223 0.185 0.200
Sideswipe, opposite direction 0.010 0.003 0.001 0.001 0.004
Other multiple-vehicle collision 0.048 0.015 0.071 0.059 0.073
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
1) 2 3 4 ©)] (6) @ (8 (9)
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
. Initial N N N
Crash Severity Level — Parameter, k nitial Nprsy Crashes brsv (((;,)I\;Irlzi1 Factor, Cr brsv
- - i - 4 *5 *(7)*
2 - from Table 12-5 from Equation 12-13 (@rora*(®) Worksheet 1B (6)*(7)*(8)
Total -5.05 0.47 0.86 0.117 1.000 0.117 1.22 1.00 0.143
Fatal and Injury (FI) -8.71 0.66 0.28 0.022 @)e/ ((g)igé“)PDO) 0.022 1.22 1.00 0.027
Property Damage Only (PDO) -5.04 0.45 1.06 0.096 (S)TgTé‘i'z(s)F' 0.095 1.22 1.00 0.116
Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
(1) 2 3 4 (©)] (6)
Proportion of Collision Predicted N brsv ) Proportion of Collision Predicted N brsv (ppo)
Typer (crasheslyear) Type (ppo) (crasheslyear) Predicted N ysy (rorar) (Crashes/year)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)poo frorril\zl\lorksheet (9)roraL from Worksheet 1E
Total 1.000 0.027 1.000 0.116 0.143
(2*(3)m (4)*(5)poo (3)+(5)
Collision with animal 0.001 0.000 0.063 0.007 0.007
Collision with fixed object 0.500 0.013 0.813 0.094 0.108
Collision with other object 0.028 0.001 0.016 0.002 0.003
Other single-vehicle collision 0.471 0.013 0.108 0.013 0.025

10



Alternative: No-Build

Segment: 35mph to Sunset Ridge

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

(1) 2 3 4 (5 (6)
Crashes per driveway Coefficient for traffic Initial N Overdispersion parameter,
Number of driveways, per year, N; adjustment, t brdwy K

Driveway Type

" from Table 12-7 from Table 12-7 " Equation 12-16 n from Table 12-7
n, * N, * (AADT/15,000)
Major commercial 0 0.033 1.106 0.000
Minor commercial 0 0.011 1.106 0.000
Major industrial/institutional 1 0.036 1.106 0.098
Minor industrial/institutional 1 0.005 1.106 0.014 --
Major residential 0 0.018 1.106 0.000
Minor residential 0 0.003 1.106 0.000
Other 0 0.005 1.106 0.000
Total -- -- -- 0.111 1.39
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
(1) 2 3 (O] ©)] (6) @
Initial Nyrguy Proportion of total Adjusted Combined CMFs Predicted Nyguy
crashes (fy,,) Npru

Crash Severity Level

(5)roraL from Worksheet

Calibration factor, C,

1G from Table 12-7 (2)roraL * (3) | (6) from Worksheet 1B (4)*(5)*(6)
Total 0.111 1.000 0.111 1.22 1.00 0.136
Fatal and injury (FI) - 0.284 0.032 1.22 1.00 0.039
Property damage only (PDO) -- 0.716 0.080 1.22 1.00 0.097
Worksheet 1l -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ _(®)
' Predicted Npmy Predicted Ny, Predicted Npqy Predicted Ny, foedr Calibration Predicted Npyeqr
Crash Severity Level from Table
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 12-8 factor, C, (5)*(6)*(7)
Total 1.133 0.143 0.136 1.411 0.019 1.00 0.027
Fatal and injury (FI) - -- - -- -- 1.00 0.027
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
1) (2 3 4 (O] (6) @ (8
Predicted Npmy Predicted Ny;sy Predicted Npgy Predicted Ny, fhiker : . Predicted Npjxer
Crash Severity Level f bl Calibration
y (9) from Worksheet 1C (9) from Worksheet 1IE | (7) from Worksheet 1H (2)+(3)+(4) r°”l‘2T_g €| factor,C (5)*(6)*(7)
Total 1.133 0.143 0.136 1.411 0.005 1.00 0.007
Fatal and injury (FI) - -- - -- -- 1.00 0.007

11



Alternative: No-Build
Segment: 35mph to Sunset Ridge

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

(1) 2 3 (O]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 1l and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.253 0.549 0.802
Head-on collisions (from Worksheet 1D) 0.006 0.006 0.012
Angle collisions (from Worksheet 1D) 0.012 0.030 0.042
Sideswipe, same direction (from Worksheet 1D) 0.015 0.185 0.200
Sideswipe, opposite direction (from Worksheet 1D) 0.003 0.001 0.004
Driveway-related collisions (from Worksheet 1H) 0.039 0.097 0.136
Other multiple-vehicle collision (from Worksheet 1D) 0.015 0.059 0.073
Subtotal 0.343 0.926 1.269
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.000 0.007 0.007
Collision with fixed object (from Worksheet 1F) 0.013 0.094 0.108
Collision with other object (from Worksheet 1F) 0.001 0.002 0.003
Other single-vehicle collision (from Worksheet 1F) 0.013 0.013 0.025
Collision with pedestrian (from Worksheet 11) 0.027 0.000 0.027
Collision with bicycle (from Worksheet 1J) 0.007 0.000 0.007
Subtotal 0.061 0.116 0.177
Total 0.404 1.042 1.445
Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments
@ @ ©) @)
Predicted average crash frequency, .
Crash Severity Level N predicted rs (Crashes/year) Roadway segment length, L (mi) Crash rate (crashes/milyear)
(Total) from Worksheet 1K (2)/(3)
Total 1.4 0.13 11.1
Fatal and injury (FI) 0.4 0.13 3.1
Property damage only (PDO) 1.0 0.13 8.0




No-Build Alternative

Intersection Analysis
Willow Road at Sunset Ridge Road



Alternative: No-Build

Intersection: Willow Road at Sunset Ridge

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information

Location Information

Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Intersection at Sunset Ridge
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions
Intersection type (3ST, 3SG, 4ST, 4SG) -- 4SG
AADT q0r (veh/day) - 37,000
AADT inor (Veh/day) - 12,000
Intersection lighting (present/not present) Not Present Not Present
Calibration factor, C; 1.00 1.00
Data for unsignalized intersections only: -- --
Number of major-road approaches with left-turn lanes (0,1,2) 0 0
Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - --
Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 4
Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 1
Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 0
Type of left-turn signal phasing for Leg #1 Permissive Permissive
Type of left-turn signal phasing for Leg #2 - Permissive
Type of left-turn signal phasing for Leg #3 -- Permissive
Type of left-turn signal phasing for Leg #4 (if applicable) - Permissive
Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 1
Intersection red light cameras (present/not present) Not Present Not Present
Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 110
Maximum number of lanes crossed by a pedestrian (N janesx) - 3
Number of bus stops within 300 m (1,000 ft) of the intersection 0 1
Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Present
Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 0

Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections

@ @ (©)] 4 5 (6) @
CMF for Left-Turn Lanes CMF for Left-Turn Signal | CMF for Right-Turn Lanes CMF for Right Turn on Red CMF for Lighting CMF for Red Light Cameras Combined CMF
Phasing
CMF 1i CMF 2i CMF 3i CMF 4i CMF 5i CMF 6i CMF coms
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 from Equation 12-36 from Equation 12-37 DL**R)*@)*(5)*(6)
0.66 1.00 0.96 0.98 1.00 1.00 0.62




Alternative: No-Build

Intersection: Willow Road at Sunset Ridge

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) 2 3 4 ©)] (6) @ (8 9
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyimy Crashes Npimv CMFs Factor, C; Npimv
from Table 12-10 : from Equation 12- * (7) from .
3 b c from Table 12-10 21 (4)roraL*(5) Worksheet 2B (6)*(7)*(8)
Total -10.99 1.07 0.23 0.39 11.306 1.000 11.306 0.62 1.00 7.020
Fatal and Injury (FI) 13.14 118 0.22 0.33 3.813 (4)FI/((3)52-9(4)PD0) 3.942 0.62 1.00 2.448
Property Damage Only -11.02 1.02 0.24 0.44 7.123 Ohrora-Gle 7.364 0.62 1.00 4572
(PDO) 0.651
Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections
1) (2) 3 4 (©)] (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bimv 1) Proportion of Collision Type Predicted N bimv (PDO) .
Predicted N y; hes/
Typee) (crashesl/year) (PDO) (crasheslyear) redicted N oimv rorar, (crashes/year)
from Table 12-11 (9)= from Worksheet 2C from Table 12-11 (9)poo from Worksheet 2C (9)roo from Worksheet 2C
Total 1.000 2.448 1.000 4.572 7.020
(2*)e (4)*(5)ppo (3)+(5)
Rear-end collision 0.450 1.101 0.483 2.208 3.310
Head-on collision 0.049 0.120 0.030 0.137 0.257
Angle collision 0.347 0.849 0.244 1.116 1.965
Sideswipe 0.099 0.242 0.032 0.146 0.389
Other multiple-vehicle collision 0.055 0.135 0.211 0.965 1.099
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
1) 2 3 4 )] (6) )] (8 9
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Npjsy Crashes Npimy CMFs Factor, C; Npisy
Crash Severity Level from Table 12-12 from Eqn. 12-24; (7) from
' 4 *(5 *(7)*
a b c from Table 12-12 (FI) from Eqn. 12- Brora ") Worksheet 2B © (@)
24 or 12-27
Total -10.21 0.68 0.27 0.36 0.594 1.000 0.594 0.62 1.00 0.369
Fatal and Injury (FI) 9.25 0.43 0.29 0.09 0.135 (4)FI/((;1);2-9(4)PD0) 0.136 0.62 1.00 0.084
Property Damage Only -11.34 0.78 0.25 0.44 0.455 Orora-Ble 0.458 0.62 1.00 0.284
(PDO) 0.771
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Alternative: No-Build
Intersection: Willow Road at Sunset Ridge

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

1) (2 3 4 (©)] (6)
Collision Type ’ L : : i :
Proportion of Collision Predicted N bisv (i) Proportion of Collision Type Predicted N bisv (Ppo) .
Predicted N y; hes/
Typer) (crasheslyear) (PpO) (crasheslyear) redicted N pisy rora) (Crasheslyear)
from Table 12-13 (9)= from Worksheet 2E from Table 12-13 (9)roo from Worksheet 2E (9)poo from Worksheet 2E
Total 1.000 0.084 1.000 0.284 0.369
(2)*R)e (4)*(5)ppo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.001 0.000 0.000
Collision with animal 0.002 0.000 0.002 0.001 0.001
Collision with fixed object 0.744 0.063 0.870 0.247 0.310
Collision with other object 0.072 0.006 0.070 0.020 0.026
Other single-vehicle collision 0.040 0.003 0.023 0.007 0.010
Single-vehicle noncollision 0.141 0.012 0.034 0.010 0.022

Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections

@ 2 (©)] @) ®) (6 )]
Predicted Npjny Predicted Npjsy Predicted Ny, foedi Predicted Npegi
Crash Severity Level Calibration factor, C;
(9) from Worksheet 2C (9) from Worksheet 2E 2)+(3) from Table 12-16 (4)*(5)*(6)
Total - - -- -- 1.00 --
Fatal and injury (FI) -- -- -- -- 1.00 --

Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections

)] 2 (©)] (]
CMF for Bus Stops CMF for Schools CMF for Alcohol Sales Establishments Combined CMF
CMFy, CMF,, CMFy,
from Table 12-28 from Table 12-29 from Table 12-30 (1)*(2)*(3)
2.78 1.35 1.00 3.75

Worksheet 2| -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
(€] 2 (€] “ ()] (6) )]
SPF Coefficients . Predicted
Overdispersion Npedbase Combined CMF Calibration Ny
from Table 12-14 Parameter, k factor, C;

' 4)*(5)*(6
S - - 5 S @7(5)(6)
Total -9.53 0.40 0.26 0.45 0.04 0.24 0.038 3.75 1.00 0.143
Fatal and Injury (FI) -- -- -- -- -- -- -- -- 1.00 0.143

Crash Severity Level

from Equation 12-29 (4) from Worksheet 2H




Alternative: No-Build
Intersection: Willow Road at Sunset Ridge

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

@

(2

3 4

®)

(6) (7)

Predicted Npjimy

Predicted Npisy Predicted Ny,

fbikei

Crash Severity Level

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E (2) +(3) from Table 12-17 (4)*(5)*(6)
Total 7.020 0.369 7.389 0.015 1.00 0.111
Fatal and injury (FI) - - -- -- 1.00 0.111
Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections
@ @) (©)] 4
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 21 and 2J (7) from 2G or 21 and 2J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 1.101 2.208 3.310
Head-on collisions (from Worksheet 2D) 0.120 0.137 0.257
Angle collisions (from Worksheet 2D) 0.849 1.116 1.965
Sideswipe (from Worksheet 2D) 0.242 0.146 0.389
Other multiple-vehicle collision (from Worksheet 2D) 0.135 0.965 1.099
Subtotal 2.448 4,572 7.020
SINGLE-VEHICLE
Collision with parked vehicle (from Worksheet 2F) 0.000 0.000 0.000
Collision with animal (from Worksheet 2F) 0.000 0.001 0.001
Collision with fixed object (from Worksheet 2F) 0.063 0.247 0.310
Collision with other object (from Worksheet 2F) 0.006 0.020 0.026
Other single-vehicle collision (from Worksheet 2F) 0.003 0.007 0.010
Single-vehicle noncollision (from Worksheet 2F) 0.012 0.010 0.022
Collision with pedestrian (from Worksheet 2G or 21) 0.143 0.000 0.143
Collision with bicycle (from Worksheet 2J) 0.111 0.000 0.111
Subtotal 0.338 0.284 0.622
Total 2.786 4.857 7.642

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

@ &)
Predicted average crash frequency, Ny edicted int
Crash severity level (crasheslyear)
(Total) from Worksheet 2K
Total 7.6
Fatal and injury (FI) 2.8
Property damage only (PDO) 4.9
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No-Build Alternative

Segment Analysis
Willow Road - Sunset Ridge Road to Old Willow Road



Alternative: No-Build

Segment: Sunset Ridge to Old Willow

Worksheet 1A -- General Information and Input Data for Urban and Suburban ﬁoadway Segments

General Information

Location Information

Analyst
Agency or Company
Date Performed

R. Jacox

TranSystems
09/22/11

Roadway
Roadway Section
Jurisdiction
Analysis Year

Willow Road
Sunset Ridge to Old Willow Rd
IDOT
2040

Input Data Base Conditions Site Conditions
Roadway type (2U, 3T, 4U, 4D, ST) -- 2U
Length of segment, L (mi) - 0.18
AADT (veh/day) -- 32,000
Type of on-street parking (none/parallel/angle) None None
Proportion of curb length with on-street parking - 0
Median width (ft) - for divided only 15 Not Present

Lighting (present / not present)

Not Present

Not Present

Auto speed enforcement (present / not present)

Not Present

Not Present

Major commercial driveways (number)

0

Minor commercial driveways (number)

Major industrial / institutional driveways (humber)

Minor industrial / institutional driveways (hnumber)

Major residential driveways (number)

Minor residential driveways (number)

g|o|o|r |-

Other driveways (number)

o

Speed Category

Posted Speed Greater than 30 mph

Roadside fixed object density (fixed objects / mi) 0 50
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 19
Calibration Factor, Cr 1.00 1.00

Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments

1) (2 3 4 (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CME 2r CMF 3r CMF 4r CME 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 O*@*B)*4A)*(5)
1.00 1.11 1.00 1.00 1.00 1.11
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ (8 (9)
Crash Severity Level SPF Coefficients Overdispersion N Proportion of Total Adjusted Combined Calibration | Predicted
Parameter, k Initial Normy Crashes Nprmy CMFs Factor, Cr Nbrmy
from Table 12-3 : . : * (6) from v
2 b from Table 12-3 from Equation 12-10 @)rora*(5) Worksheet 1B (6)*(7)*(8)
Total -15.22 1.68 0.84 1.637 1.000 1.637 1.11 1.00 1.822
Fatal and Injury (FI) -16.22 1.66 0.65 0.489 @)/ ((g);g7(4)PD°) 0.469 1.11 1.00 0.523
Property Damage Only (PDO) -15.62 1.69 0.87 1.217 (S)TST;‘SS)F' 1.167 1.11 1.00 1.300
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Alternative: No-Build

Segment: Sunset Ridge to Old Willow

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

(1) (2 3 4 (©)] (6)
Collision Type Proportion of Collision Predicted N brmv ) Proportion of Collision Predicted N brmv (ppo)
Typer (crashesl/year) TYPE b0y (crashesl/year) Predicted N pmy (rotar) (Crashes/year)

from Table 12-4

(9)= from Worksheet 1C

from Table 12-4

(9)roo from Worksheet

(9)tora from Worksheet 1C

1C
Total 1.000 0.523 1.000 1.300 1.822
(2*(3)m (4)*(5)poo (3)+(5)
Rear-end collision 0.730 0.381 0.778 1.011 1.393
Head-on collision 0.068 0.036 0.004 0.005 0.041
Angle collision 0.085 0.044 0.079 0.103 0.147
Sideswipe, same direction 0.015 0.008 0.031 0.040 0.048
Sideswipe, opposite direction 0.073 0.038 0.055 0.071 0.110
Other multiple-vehicle collision 0.029 0.015 0.053 0.069 0.084
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
1) 2 3 4 ©)] (6) @ (8 (9)
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
. Initial N N N
Crash Severity Level — Parameter, k nitial Nprsy Crashes brsv (((;,)I\;Irlzi1 Factor, Cr brsv
- - i - 4 *5 *(7)*
2 - from Table 12-5 from Equation 12-13 (@rora*(®) Worksheet 1B (6)*(7)*(8)

Total -5.47 0.56 0.81 0.253 1.000 0.253 1.11 1.00 0.281

Fatal and Injury (FI) -3.96 0.23 0.50 0.037 @)e/ ((g)igi“)PDO) 0.039 1.11 1.00 0.043

Property Damage Only (PDO) -6.51 0.64 0.87 0.205 (S)TgTé‘Z'éS)F' 0.214 1.11 1.00 0.238

Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
(1) 2 3 4 (©)] (6)
Proportion of Collision Predicted N brsv ) Proportion of Collision Predicted N brsv (ppo)
Typer (crasheslyear) Type (ppo) (crasheslyear) Predicted N ysy (rorar) (Crashes/year)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)poo frorril\zl\lorksheet (9)roraL from Worksheet 1E

Total 1.000 0.043 1.000 0.238 0.281
(2*(3)m (4)*(5)poo (3)+(5)
Collision with animal 0.026 0.001 0.066 0.016 0.017
Collision with fixed object 0.723 0.031 0.759 0.181 0.212
Collision with other object 0.010 0.000 0.013 0.003 0.004
Other single-vehicle collision 0.241 0.010 0.162 0.039 0.049
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Alternative: No-Build

Segment: Sunset Ridge to Old Willow

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

(1) 2 3 4 (5 (6)
Crashes per driveway Coefficient for traffic - Overdispersion parameter,
. - Initial Nprawy
R Number of driveways, per year, N; adjustment, t k
Driveway Type -
n Equation 12-16
! from Table 12-7 from Table 12-7 " n from Table 12-7
n, * N, * (AADT/15,000)
Major commercial 0 0.158 1.000 0.000
Minor commercial 1 0.050 1.000 0.107
Major industrial/institutional 1 0.172 1.000 0.367
Minor industrial/institutional 0 0.023 1.000 0.000 --
Major residential 0 0.083 1.000 0.000
Minor residential 5 0.016 1.000 0.171
Other 0 0.025 1.000 0.000
Total -- -- -- 0.644 0.81
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
@ @ ©) @) ©) ©) @)
Initial Nyrguy Proportion of total Adjusted Combined CMFs Predicted Nyguy
crashes (fg,,) [\

Crash Severity Level

(5)roraL from Worksheet

Calibration factor, C,

1G from Table 12-7 (2)roraL * (3) | (6) from Worksheet 1B (4)*(5)*(6)
Total 0.644 1.000 0.644 1.11 1.00 0.717
Fatal and injury (FI) - 0.323 0.208 1.11 1.00 0.232
Property damage only (PDO) -- 0.677 0.436 1.11 1.00 0.486
Worksheet 1l -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ _(®)
' Predicted Npmy Predicted Ny, Predicted Npqy Predicted Ny, foedr Calibration Predicted Npyeqr
Crash Severity Level from Table
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 12-8 factor, C, (5)*(6)*(7)
Total 1.822 0.281 0.717 2.821 0.005 1.00 0.014
Fatal and injury (FI) - -- - -- -- 1.00 0.014
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
1) (2 3 4 (O] (6) @ (8
Predicted Npmy Predicted Ny;sy Predicted Npgy Predicted Ny, fhiker : . Predicted Npjxer
Crash Severity Level f bl Calibration
y (9) from Worksheet 1C (9) from Worksheet 1IE | (7) from Worksheet 1H (2)+(3)+(4) r°”l‘2T_g €| factor,C (5)*(6)*(7)
Total 1.822 0.281 0.717 2.821 0.004 1.00 0.011
Fatal and injury (FI) - -- - -- -- 1.00 0.011
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Alternative: No-Build
Segment: Sunset Ridge to Old Willow

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

(1) 2 3 (O]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 1l and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.381 1.011 1.393
Head-on collisions (from Worksheet 1D) 0.036 0.005 0.041
Angle collisions (from Worksheet 1D) 0.044 0.103 0.147
Sideswipe, same direction (from Worksheet 1D) 0.008 0.040 0.048
Sideswipe, opposite direction (from Worksheet 1D) 0.038 0.071 0.110
Driveway-related collisions (from Worksheet 1H) 0.232 0.486 0.717
Other multiple-vehicle collision (from Worksheet 1D) 0.015 0.069 0.084
Subtotal 0.754 1.786 2.540
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.001 0.016 0.017
Collision with fixed object (from Worksheet 1F) 0.031 0.181 0.212
Collision with other object (from Worksheet 1F) 0.000 0.003 0.004
Other single-vehicle collision (from Worksheet 1F) 0.010 0.039 0.049
Collision with pedestrian (from Worksheet 11) 0.014 0.000 0.014
Collision with bicycle (from Worksheet 1J) 0.011 0.000 0.011
Subtotal 0.069 0.238 0.307
Total 0.823 2.024 2.847
Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments
@ @ ©) @)
Predicted average crash frequency, .
Crash Severity Level N predicted rs (Crashes/year) Roadway segment length, L (mi) Crash rate (crashes/milyear)
(Total) from Worksheet 1K (2)/(3)
Total 2.8 0.18 15.8
Fatal and injury (FI) 0.8 0.18 4.6
Property damage only (PDO) 2.0 0.18 11.2




No-Build Alternative

Intersection Analysis
Willow Road at Old Willow Road



Alternative: No-Build
Intersection: Willow Road at Old Willow

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information

Location Information

Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Intersection at Old Willow
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions
Intersection type (3ST, 3SG, 4ST, 4SG) -- 3ST
AADT q0r (veh/day) - 32,000
AADT pninor (veh/day) - 3,000
Intersection lighting (present/not present) Not Present Not Present
Calibration factor, C; 1.00 1.00
Data for unsignalized intersections only: -- --
Number of major-road approaches with left-turn lanes (0,1,2) 0 0
Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - --
Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 0
Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 0
Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 0
Type of left-turn signal phasing for Leg #1 Permissive Not Applicable
Type of left-turn signal phasing for Leg #2 - Not Applicable
Type of left-turn signal phasing for Leg #3 -- Not Applicable
Type of left-turn signal phasing for Leg #4 (if applicable) -- Not Applicable
Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 0
Intersection red light cameras (present/not present) Not Present Not Present
Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 1
Maximum number of lanes crossed by a pedestrian (N janesx) - 0
Number of bus stops within 300 m (1,000 ft) of the intersection 0 0
Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Not Present
Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 0
Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections
@ @ (©)] 4 (5 (6) @
CMF for Left-Turn Lanes CMF for Left-Turn Signal | CMF for Right-Turn Lanes CMF for Right Turn on Red CMF for Lighting CMF for Red Light Cameras Combined CMF
Phasing
CMF 1i CMF 2i CMF 3i CMF 4i CMF 5i CMF 6i CMF coms
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 from Equation 12-36 from Equation 12-37 D*Q*R)*@)*(5)*(6)
1.00 1.00 1.00 1.00 1.00 1.00 1.00
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Alternative: No-Build

Intersection: Willow Road at Old Willow

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) (2) 3 4 (5) (6) )] (8) 9
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyimy Crashes Npimv CMFs Factor, C; Npimv
from Table 12-10 : from Equation 12- * (7) from .
3 b c from Table 12-10 21 (4)rora*(®) Worksheet 2B (6)*(7)*(8)
Total -13.36 1.11 0.41 0.80 4.209 1.000 4.209 1.00 1.00 4.209
Fatal and Injury (FI) -14.01 116 0.30 0.69 1530 (4)FI/((3)52-6(4)PD0) 1.372 1.00 1.00 1.372
Property Damage Only -15.38 1.20 0.51 0.77 3.163 O)rorar O 2.837 1.00 1.00 2.837
(PDO) 0.674
Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections
(1) (2) (3) 4) (5) (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bimv 1) Proportion of Collision Type Predicted N bimv (PDO) .
Predicted N y; hes/
Typee) (crashesl/year) (PDO) (crasheslyear) redicted N oimv rorar, (crashes/year)

from Table 12-11

(9)= from Worksheet 2C

from Table 12-11

(9)poo from Worksheet 2C

(9)roo from Worksheet 2C

Total 1.000 1.372 1.000 2.837 4.209
(2*)e (4)*(5)ppo (3)+(5)
Rear-end collision 0.421 0.578 0.440 1.248 1.826
Head-on collision 0.045 0.062 0.023 0.065 0.127
Angle collision 0.343 0.471 0.262 0.743 1.214
Sideswipe 0.126 0.173 0.040 0.113 0.286
Other multiple-vehicle collision 0.065 0.089 0.235 0.667 0.756
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
1) 2 3 4 O] (6) )] 8 9
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Npjsy Crashes Npimy CMFs Factor, C; Npisy
Crash Severity Level from Table 12-12 from Eqn. 12-24; (7) from
' 4 *(5 *(7)*
a b c from Table 12-12 (FI) from Eqn. 12- Brora ") Worksheet 2B © (@)
24 or 12-27
Total -6.81 0.16 0.51 1.14 0.344 1.000 0.344 1.00 1.00 0.344
Fatal and Injury (F) - - - - 0.107 (4)F|/((g);gi4)PDO) 0.101 1.00 1.00 0.101
Property Damage Only -8.36 0.25 055 1.29 0.256 Orora-Ble 0.243 1.00 1.00 0.243
(PDO) 0.706
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Alternative: No-Build
Intersection: Willow Road at Old Willow

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

1) (2 3 4 (©)] (6)
Collision Type : L : : i :
Proportion of Collision Predicted N bisv (i) Proportion of Collision Type Predicted N bisv (Ppo) .
Predicted N y; hes/
Typer) (crasheslyear) (PpO) (crasheslyear) redicted N pisy rora) (Crasheslyear)
from Table 12-13 (9)= from Worksheet 2E from Table 12-13 (9)roo from Worksheet 2E (9)poo from Worksheet 2E
Total 1.000 0.101 1.000 0.243 0.344
(2)*R)e (4)*(5)ppo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.003 0.001 0.001
Collision with animal 0.003 0.000 0.018 0.004 0.005
Collision with fixed object 0.762 0.077 0.834 0.203 0.280
Collision with other object 0.090 0.009 0.092 0.022 0.031
Other single-vehicle collision 0.039 0.004 0.023 0.006 0.010
Single-vehicle noncollision 0.105 0.011 0.030 0.007 0.018

Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections

@ 2 (©)] @) ®) (6) )]
Predicted Npjmny Predicted Npjsy Predicted Ny, foedi Predicted Npegi
Crash Severity Level Calibration factor, C;
(9) from Worksheet 2C (9) from Worksheet 2E 2)+(3) from Table 12-16 (4)*(5)*(6)
Total 4.209 0.344 4.553 0.021 1.00 0.096
Fatal and injury (FI) -- -- -- -- 1.00 0.096

Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections

@ 2 ()] (]
CMF for Bus Stops CMF for Schools CMF for Alcohol Sales Establishments Combined CMF
CMF,, CMF,, CMFs, ombine
from Table 12-28 from Table 12-29 from Table 12-30 (1)*(2)*(3)

Worksheet 2| -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
(€] &) (€] “ ()] (6) ™
SPF Coefficients . Predicted
Overdispersion Nopedbase Combined CMF Calibration Ny
from Table 12-14 Parameter, k factor, C; (4)*(5)*(6)

Total - - - - -- -- -- - 1.00 --
Fatal and Injury (FI) -- -- -- -- -- -- -- -- 1.00 --

Crash Severity Level

from Equation 12-29 (4) from Worksheet 2H




Alternative: No-Build
Intersection: Willow Road at Old Willow

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

@

(2

(€)] 4

®)

(6) (7)

Crash Severity Level

Predicted Npjimy

Predicted Npisy Predicted Ny,

fbikei

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E (2) +(3) from Table 12-17 (4)*(5)*(6)
Total 4.209 0.344 4.553 0.016 1.00 0.073
Fatal and injury (FI) - - -- -- 1.00 0.073
Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections
@ @) (©)] Q)]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 21 and 2J (7) from 2G or 21 and 2J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 0.578 1.248 1.826
Head-on collisions (from Worksheet 2D) 0.062 0.065 0.127
Angle collisions (from Worksheet 2D) 0.471 0.743 1.214
Sideswipe (from Worksheet 2D) 0.173 0.113 0.286
Other multiple-vehicle collision (from Worksheet 2D) 0.089 0.667 0.756
Subtotal 1.372 2.837 4.209
SINGLE-VEHICLE
Collision with parked vehicle (from Worksheet 2F) 0.000 0.001 0.001
Collision with animal (from Worksheet 2F) 0.000 0.004 0.005
Collision with fixed object (from Worksheet 2F) 0.077 0.203 0.280
Collision with other object (from Worksheet 2F) 0.009 0.022 0.031
Other single-vehicle collision (from Worksheet 2F) 0.004 0.006 0.010
Single-vehicle noncollision (from Worksheet 2F) 0.011 0.007 0.018
Collision with pedestrian (from Worksheet 2G or 21) 0.096 0.000 0.096
Collision with bicycle (from Worksheet 2J) 0.073 0.000 0.073
Subtotal 0.270 0.243 0.513
Total 1.642 3.080 4,721

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

@ &)
Predicted average crash frequency, Ny edicted int
Crash severity level (crasheslyear)
(Total) from Worksheet 2K
Total 4.7
Fatal and injury (FI) 1.6
Property damage only (PDO) 3.1
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No-Build Alternative

Segment Analysis
Willow Road - Old Willow Road to Wagner Road



Alternative: No-Build
Segment: Old Willow to Wagner

Worksheet 1A -- General Information and Input Data for Urban and Suburban ﬁoadway Segments

General Information

Location Information

Analyst R. Jacox Roadway Willow Road

Agency or Company TranSystems Roadway Section Old Willow Rd. to Wagner

Date Performed 09/22/11 Jurisdiction IDOT

Analysis Year 2040

Input Data Base Conditions Site Conditions

Roadway type (2U, 3T, 4U, 4D, ST) -- 2U

Length of segment, L (mi) - 0.42

AADT (veh/day) -- 30,000

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking - 0

Median width (ft) - for divided only 15 Not Present

Lighting (present / not present)

Not Present

Not Present

Auto speed enforcement (present / not present)

Not Present

Not Present

Major commercial driveways (number) -- 0
Minor commercial driveways (number) -- 0
Major industrial / institutional driveways (humber) - 0
Minor industrial / institutional driveways (hnumber) - 0
Major residential driveways (number) -- 0
Minor residential driveways (number) -- 12
Other driveways (number) -- 0
Speed Category -- Posted Speed Greater than 30 mph
Roadside fixed object density (fixed objects / mi) 0 45
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 22
Calibration Factor, Cr 1.00 1.00

Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments

1) (2 3 4 (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CME 2r CMF 3r CMF 4r CME 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 O*@*B)*4A)*(5)
1.00 1.08 1.00 1.00 1.00 1.08
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ (8 (9)
Crash Severity Level SPF Coefficients Overdispersion N Proportion of Total Adjusted Combined Calibration | Predicted
Parameter, k Initial Normy Crashes Nprmy CMFs Factor, Cr Nbrmy
from Table 12-3 : . : * (6) from v
2 b from Table 12-3 from Equation 12-10 @)rora*(5) Worksheet 1B (6)*(7)*(8)
Total -15.22 1.68 0.84 3.427 1.000 3.427 1.08 1.00 3.711
Fatal and Injury (FI) -16.22 1.66 0.65 1.026 @)/ ((g);g7(4)PD°) 0.984 1.08 1.00 1.065
Property Damage Only (PDO) -15.62 1.69 0.87 2.546 (S)TST;‘SS)F' 2.443 1.08 1.00 2.645
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Alternative: No-Build
Segment: Old Willow to Wagner

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

(1) (2 3 4 (©)] (6)
Collision Type Proportion of Collision Predicted N brmv ) Proportion of Collision Predicted N brmv (ppo)
Typer (crashesl/year) TYPE b0y (crashesl/year) Predicted N pmy (rotar) (Crashes/year)

from Table 12-4

(9)= from Worksheet 1C

from Table 12-4

(9)roo from Worksheet

(9)tora from Worksheet 1C

1C
Total 1.000 1.065 1.000 2.645 3.711
(2*(3)m (4)*(5)poo (3)+(5)
Rear-end collision 0.730 0.778 0.778 2.058 2.836
Head-on collision 0.068 0.072 0.004 0.011 0.083
Angle collision 0.085 0.091 0.079 0.209 0.300
Sideswipe, same direction 0.015 0.016 0.031 0.082 0.098
Sideswipe, opposite direction 0.073 0.078 0.055 0.145 0.223
Other multiple-vehicle collision 0.029 0.031 0.053 0.140 0.171
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
1) 2 3 4 ©)] (6) @ (8 (9)
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
. Initial N N N
Crash Severity Level — Parameter, k nitial Nprsy Crashes brsv (((;,)I\;Irlzi1 Factor, Cr brsv
- - i - 4 *5 *(7)*
2 - from Table 12-5 from Equation 12-13 (@rora*(®) Worksheet 1B (6)*(7)*(8)

Total -5.47 0.56 0.81 0.569 1.000 0.569 1.08 1.00 0.616

Fatal and Injury (FI) -3.96 0.23 0.50 0.086 @)e/ ((g)igé“)PDO) 0.090 1.08 1.00 0.097

Property Damage Only (PDO) -6.51 0.64 0.87 0.459 (S)TgTé‘Z'Z(S)F' 0.479 1.08 1.00 0.519

Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
(1) 2 3 4 (©)] (6)
Proportion of Collision Predicted N brsv ) Proportion of Collision Predicted N brsv (ppo)
Typer (crasheslyear) Type (ppo) (crasheslyear) Predicted N ysy (rorar) (Crashes/year)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)poo frorril\zl\lorksheet (9)roraL from Worksheet 1E

Total 1.000 0.097 1.000 0.519 0.616
(2*(3)m (4)*(5)poo (3)+(5)
Collision with animal 0.026 0.003 0.066 0.034 0.037
Collision with fixed object 0.723 0.070 0.759 0.394 0.464
Collision with other object 0.010 0.001 0.013 0.007 0.008
Other single-vehicle collision 0.241 0.023 0.162 0.084 0.107
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Alternative: No-Build

Segment: Old Willow to Wagner

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

(1) 2 3 (5 (6)
Crashes per driveway Coefficient for traffic . Overdispersion parameter,
. - Initial Nprawy
R Number of driveways, per year, N; adjustment, t k
Driveway Type

" from Table 12-7 from Table 12-7 " Equation 12-16 n from Table 12-7
n, * N, * (AADT/15,000)
Major commercial 0 0.158 1.000 0.000
Minor commercial 0 0.050 1.000 0.000
Major industrial/institutional 0 0.172 1.000 0.000
Minor industrial/institutional 0 0.023 1.000 0.000 --
Major residential 0 0.083 1.000 0.000
Minor residential 12 0.016 1.000 0.384
Other 0 0.025 1.000 0.000
Total -- -- 0.384 0.81
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
(1) 2 3 (O] ©)] (6) @
Initial Nyrguy Proportion of total Adjusted Combined CMFs Predicted Nyguy
Crash Severity Level crashes (fau) Nzt

(5)roraL from Worksheet

Calibration factor, C,

1G from Table 12-7 (2)roraL * (3) | (6) from Worksheet 1B (4)*(5)*(6)
Total 0.384 1.000 0.384 1.08 1.00 0.416
Fatal and injury (FI) - 0.323 0.124 1.08 1.00 0.134
Property damage only (PDO) -- 0.677 0.260 1.08 1.00 0.282
Worksheet 1l -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ _(®)
' Predicted Npmy Predicted Ny, Predicted Npqy Predicted Ny, foedr Calibration Predicted Npyeqr
Crash Severity Level from Table
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 12-8 factor, C, (5)*(6)*(7)
Total 3.711 0.616 0.416 4.742 0.005 1.00 0.024
Fatal and injury (FI) - -- - -- -- 1.00 0.024
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
1) (2 3 4 (O] (6) @ (8
Predicted Npmy Predicted Ny;sy Predicted Npgy Predicted Ny, fhiker : . Predicted Npjxer
Crash Severity Level f bl Calibration
y (9) from Worksheet 1C (9) from Worksheet 1IE | (7) from Worksheet 1H (2)+(3)+(4) r°”l‘2T_g €| factor,C (5)*(6)*(7)
Total 3.711 0.616 0.416 4.742 0.004 1.00 0.019
Fatal and injury (FI) - -- - -- -- 1.00 0.019
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Alternative: No-Build
Segment: Old Willow to Wagner

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

(1) 2 3 (O]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 1l and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.778 2.058 2.836
Head-on collisions (from Worksheet 1D) 0.072 0.011 0.083
Angle collisions (from Worksheet 1D) 0.091 0.209 0.300
Sideswipe, same direction (from Worksheet 1D) 0.016 0.082 0.098
Sideswipe, opposite direction (from Worksheet 1D) 0.078 0.145 0.223
Driveway-related collisions (from Worksheet 1H) 0.134 0.282 0.416
Other multiple-vehicle collision (from Worksheet 1D) 0.031 0.140 0.171
Subtotal 1.200 2.927 4.126
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.003 0.034 0.037
Collision with fixed object (from Worksheet 1F) 0.070 0.394 0.464
Collision with other object (from Worksheet 1F) 0.001 0.007 0.008
Other single-vehicle collision (from Worksheet 1F) 0.023 0.084 0.107
Collision with pedestrian (from Worksheet 11) 0.024 0.000 0.024
Collision with bicycle (from Worksheet 1J) 0.019 0.000 0.019
Subtotal 0.140 0.519 0.658
Total 1.339 3.445 4.785
Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments
@ @ ©) @)
Predicted average crash frequency, .
Crash Severity Level N predicted rs (Crashes/year) Roadway segment length, L (mi) Crash rate (crashes/milyear)
(Total) from Worksheet 1K (2)/(3)
Total 4.8 0.42 11.4
Fatal and injury (FI) 1.3 0.42 3.2
Property damage only (PDO) 3.4 0.42 8.2




No-Build Alternative

Intersection Analysis
Willow Road at Wagner Road



Alternative: No-Build
Intersection: Willow Road at Wagner

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information

Location Information

Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Intersection at Wagner
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions
Intersection type (3ST, 3SG, 4ST, 4SG) -- 4SG
AADT q0r (veh/day) - 30,000
AADT pninor (veh/day) - 6,000
Intersection lighting (present/not present) Not Present Not Present
Calibration factor, C; 1.00 1.00
Data for unsignalized intersections only: -- --
Number of major-road approaches with left-turn lanes (0,1,2) 0 0
Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - --
Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 4
Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 0
Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 0
Type of left-turn signal phasing for Leg #1 Permissive Permissive
Type of left-turn signal phasing for Leg #2 - Permissive
Type of left-turn signal phasing for Leg #3 -- Permissive
Type of left-turn signal phasing for Leg #4 (if applicable) - Permissive
Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 2
Intersection red light cameras (present/not present) Not Present Present
Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 213
Maximum number of lanes crossed by a pedestrian (N janesx) - 3
Number of bus stops within 300 m (1,000 ft) of the intersection 0 1
Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Present
Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 0
Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections
@ @ (©)] 4 (5 (6) @
CMF for Left-Turn Lanes CMF for Left-Turn Signal | CMF for Right-Turn Lanes CMF for Right Turn on Red CMF for Lighting CMF for Red Light Cameras Combined CMF
Phasing
CMF 1i CMF 2i CMF 3i CMF 4i CMF 5i CMF 6i CMF coms
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 from Equation 12-36 from Equation 12-37 D*Q*R)*@)*(5)*(6)
0.66 1.00 1.00 0.96 1.00 1.01 0.64
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Alternative: No-Build

Intersection: Willow Road at Wagner

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) 2 3 4 ©)] (6) @ (8 9
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyimy Crashes Npimv CMFs Factor, C; Npimv
from Table 12-10 : from Equation 12- * (7) from .
3 b c from Table 12-10 21 (4)roraL*(5) Worksheet 2B (6)*(7)*(8)
Total -10.99 1.07 0.23 0.39 7.702 1.000 7.702 0.64 1.00 4.939
Fatal and Injury (FI) -13.14 118 0.22 0.33 2,556 (4)FI/((3);:-4(4)PDO) 2.651 0.64 1.00 1.700
Property Damage Only -11.02 1.02 0.24 0.44 4.870 Orora-Ble 5.051 0.64 1.00 3.239
(PDO) 0.656
Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections
1) (2) 3 4 (©)] (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bimv 1) Proportion of Collision Type Predicted N bimv (PDO) .
Predicted N y; hes/
Typee) (crashesl/year) (PDO) (crasheslyear) redicted N oimv rorar, (crashes/year)
from Table 12-11 (9)= from Worksheet 2C from Table 12-11 (9)poo from Worksheet 2C (9)roo from Worksheet 2C
Total 1.000 1.700 1.000 3.239 4.939
(2*)e (4)*(5)ppo (3)+(5)
Rear-end collision 0.450 0.765 0.483 1.564 2.329
Head-on collision 0.049 0.083 0.030 0.097 0.180
Angle collision 0.347 0.590 0.244 0.790 1.380
Sideswipe 0.099 0.168 0.032 0.104 0.272
Other multiple-vehicle collision 0.055 0.093 0.211 0.683 0.777
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
1) 2 3 4 O] (6) )] 8 9
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Npjsy Crashes Npimy CMFs Factor, C; Npisy
Crash Severity Level from Table 12-12 from Eqn. 12-24; (7) from
' 4 *(5 *(7)*
a b c from Table 12-12 (FI) from Eqn. 12- Brora ") Worksheet 2B © (@)
24 or 12-27
Total -10.21 0.68 0.27 0.36 0.427 1.000 0.427 0.64 1.00 0.274
Fatal and Injury (FI) 9.25 0.43 0.29 0.09 0.101 (4)FI/((;1);;-7(4)PDO) 0.101 0.64 1.00 0.065
Property Damage Only -11.34 0.78 0.25 0.44 0.325 Orora-Gle 0.326 0.64 1.00 0.209
(PDO) 0.763
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Alternative: No-Build

Intersection: Willow Road at Wagner

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

(1) (2) (3) 4) (5) (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bisv (i) Proportion of Collision Type Predicted N bisv (Ppo) .
Predicted N y; hes/
Typer (crashes/year) PDO) (crasheslyear) redicted N pisy rora (Crashes/year)

from Table 12-13

(9)= from Worksheet 2E

from Table 12-13

(9)roo from Worksheet 2E

(9)poo from Worksheet 2E

Total 1.000 0.065 1.000 0.209 0.274

(2)*R)e (4)*(5)ppo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.001 0.000 0.000
Collision with animal 0.002 0.000 0.002 0.000 0.001
Collision with fixed object 0.744 0.048 0.870 0.182 0.230
Collision with other object 0.072 0.005 0.070 0.015 0.019
Other single-vehicle collision 0.040 0.003 0.023 0.005 0.007
Single-vehicle noncollision 0.141 0.009 0.034 0.007 0.016

Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections

@

(@)

3

Q)

®)

()

@

Crash Severity Level

Predicted Npjmny

Predicted Npjsy

Predicted Ny,

fpedi

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E 2)+(3) from Table 12-16 (4)*(5)*(6)
Total - - - - 1.00 --
Fatal and injury (FI) -- -- -- -- 1.00 --
Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
@ @ 3 Q)
CMF for Bus Stops CMF for Schools CMF for Alcohol Sales Establishments Combined CMF
CMF,, CMF,, CMFs, ombine
from Table 12-28 from Table 12-29 from Table 12-30 (1)*(2)*(3)
2.78 1.35 1.00 3.75
Worksheet 2| -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
@ @ ©) Q) (©) (6 @
SPF Coefficients . Predicted
. Overdispersion Nopedbase Combined CMF Calibration Ny
Crash Severity Level from Table 12-14 Parameter. k factor, C; ——oe—
3 5 rom ace 3 s ' from Equation 12-29 (4) from Worksheet 2H T (4)*(5)*(B)
Total -9.53 0.40 0.26 0.45 0.04 0.24 0.040 3.75 1.00 0.150
Fatal and Injury (FI) -- -- -- -- -- -- -- -- 1.00 0.150

19



Alternative: No-Build
Intersection: Willow Road at Wagner

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

@

(2

(€)] 4

®)

(6) (7)

Crash Severity Level

Predicted Npjimy

Predicted Npisy Predicted Ny,

fbikei

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E (2) +(3) from Table 12-17 (4)*(5)*(6)
Total 4.939 0.274 5.212 0.015 1.00 0.078
Fatal and injury (FI) - - -- -- 1.00 0.078
Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections
@ @) (©)] Q)]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 21 and 2J (7) from 2G or 21 and 2J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 0.765 1.564 2.329
Head-on collisions (from Worksheet 2D) 0.083 0.097 0.180
Angle collisions (from Worksheet 2D) 0.590 0.790 1.380
Sideswipe (from Worksheet 2D) 0.168 0.104 0.272
Other multiple-vehicle collision (from Worksheet 2D) 0.093 0.683 0.777
Subtotal 1.700 3.239 4.939
SINGLE-VEHICLE
Collision with parked vehicle (from Worksheet 2F) 0.000 0.000 0.000
Collision with animal (from Worksheet 2F) 0.000 0.000 0.001
Collision with fixed object (from Worksheet 2F) 0.048 0.182 0.230
Collision with other object (from Worksheet 2F) 0.005 0.015 0.019
Other single-vehicle collision (from Worksheet 2F) 0.003 0.005 0.007
Single-vehicle noncollision (from Worksheet 2F) 0.009 0.007 0.016
Collision with pedestrian (from Worksheet 2G or 21) 0.150 0.000 0.150
Collision with bicycle (from Worksheet 2J) 0.078 0.000 0.078
Subtotal 0.293 0.209 0.502
Total 1.993 3.448 5.441

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

@ &)
Predicted average crash frequency, Ny edicted int
Crash severity level (crasheslyear)
(Total) from Worksheet 2K
Total 5.4
Fatal and injury (FI) 2.0
Property damage only (PDO) 3.4
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No-Build Alternative

Segment Analysis
Willow Road — Wagner Road to 4-Lane Section



Alternative: No-Build

Segment: Wagner to 4-Lane Section

Worksheet 1A -- General Information and Input Data for Urban and Suburban ﬁoadway Segments

General Information

Location Information

Analyst
Agency or Company
Date Performed

R. Jacox

TranSystems
09/22/11

Roadway
Roadway Section
Jurisdiction
Analysis Year

Willow Road
Wagner to 4-lane section taper
IDOT
2040

Input Data Base Conditions Site Conditions
Roadway type (2U, 3T, 4U, 4D, ST) -- 2U
Length of segment, L (mi) - 0.29
AADT (veh/day) -- 30,000
Type of on-street parking (none/parallel/angle) None None
Proportion of curb length with on-street parking - 0
Median width (ft) - for divided only 15 Not Present

Lighting (present / not present)

Not Present

Not Present

Auto speed enforcement (present / not present)

Not Present

Not Present

Major commercial driveways (number)

0

Minor commercial driveways (number)

Major industrial / institutional driveways (humber)

Minor industrial / institutional driveways (hnumber)

Major residential driveways (number)

Minor residential driveways (number)

o] o [=] [=] (=)

Other driveways (number)

o

Speed Category

Posted Speed Greater than 30 mph

Roadside fixed object density (fixed objects / mi) 0 45
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 16
Calibration Factor, Cr 1.00 1.00

Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments

1) (2 3 4 (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CME 2r CMF 3r CMF 4r CME 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 O*@*B)*4A)*(5)
1.00 1.11 1.00 1.00 1.00 1.11
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ (8 (9)
Crash Severity Level SPF Coefficients Overdispersion N Proportion of Total Adjusted Combined Calibration | Predicted
Parameter, k Initial Normy Crashes Nprmy CMFs Factor, Cr Nbrmy
from Table 12-3 : . : * (6) from v
2 b from Table 12-3 from Equation 12-10 @)rora*(5) Worksheet 1B (6)*(7)*(8)
Total -15.22 1.68 0.84 2.366 1.000 2.366 1.11 1.00 2.635
Fatal and Injury (FI) -16.22 1.66 0.65 0.708 @)/ ((g);g7(4)PD°) 0.679 1.11 1.00 0.757
Property Damage Only (PDO) -15.62 1.69 0.87 1.758 (S)TST;‘SS)F' 1.687 1.11 1.00 1.878
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Alternative: No-Build
Segment: Wagner to 4-Lane Section

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

(1) (2 3 4 (©)] (6)
Collision Type Proportion of Collision Predicted N brmv ) Proportion of Collision Predicted N brmv (ppo)
Typer (crashesl/year) TYPE b0y (crashesl/year) Predicted N pmy (rotar) (Crashes/year)

from Table 12-4

(9)= from Worksheet 1C

from Table 12-4

(9)roo from Worksheet

(9)tora from Worksheet 1C

1C
Total 1.000 0.757 1.000 1.878 2.635
(2*(3)m (4)*(5)poo (3)+(5)
Rear-end collision 0.730 0.552 0.778 1.461 2.013
Head-on collision 0.068 0.051 0.004 0.008 0.059
Angle collision 0.085 0.064 0.079 0.148 0.213
Sideswipe, same direction 0.015 0.011 0.031 0.058 0.070
Sideswipe, opposite direction 0.073 0.055 0.055 0.103 0.159
Other multiple-vehicle collision 0.029 0.022 0.053 0.100 0.121
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
1) 2 3 4 ©)] (6) @ (8 (9)
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
. Initial N N N
Crash Severity Level — Parameter, k nitial Nprsy Crashes brsv (((;,)I\;Irlzi1 Factor, Cr brsv
- - i - 4 *5 *(7)*
2 - from Table 12-5 from Equation 12-13 (@rora*(®) Worksheet 1B (6)*(7)*(8)

Total -5.47 0.56 0.81 0.393 1.000 0.393 1.11 1.00 0.437

Fatal and Injury (FI) -3.96 0.23 0.50 0.059 @)e/ ((g)igé“)PDO) 0.062 1.11 1.00 0.069

Property Damage Only (PDO) -6.51 0.64 0.87 0.317 (S)TgTé‘Z'Z(S)F' 0.331 1.11 1.00 0.368

Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
(1) 2 3 4 (©)] (6)
Proportion of Collision Predicted N brsv ) Proportion of Collision Predicted N brsv (ppo)
Typer (crasheslyear) Type (ppo) (crasheslyear) Predicted N ysy (rorar) (Crashes/year)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)poo frorril\zl\lorksheet (9)roraL from Worksheet 1E

Total 1.000 0.069 1.000 0.368 0.437
(2*(3)m (4)*(5)poo (3)+(5)
Collision with animal 0.026 0.002 0.066 0.024 0.026
Collision with fixed object 0.723 0.050 0.759 0.280 0.329
Collision with other object 0.010 0.001 0.013 0.005 0.005
Other single-vehicle collision 0.241 0.017 0.162 0.060 0.076
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Alternative: No-Build

Segment: Wagner to 4-Lane Section

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

(1) 2 3 4 (5 (6)
Crashes per driveway Coefficient for traffic Initial N Overdispersion parameter,
Number of driveways, per year, N; adjustment, t brdwy K

Driveway Type

Equation 12-16
" from Table 12-7 from Table 12-7 d n from Table 12-7
n,* N; * (AADT/15,000)
Major commercial 0 0.158 1.000 0.000
Minor commercial 0 0.050 1.000 0.000
Major industrial/institutional 0 0.172 1.000 0.000
Minor industrial/institutional 0 0.023 1.000 0.000 --
Major residential 1 0.083 1.000 0.166
Minor residential 8 0.016 1.000 0.256
Other 0 0.025 1.000 0.000
Total -- -- 0.422 0.81
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
(1) 2 3 (O] ©)] (6) @
Initial Nyrguy P”’PO’;'O” ‘f’f total A‘ilJ”Sted Combined CMFs Predicted Nyguy
Crash Severity Level © rom Workeheer crashes (fau) hrow Calibration factor, C,
TOTAL 16 from Table 12-7 (2)toraL * (3) | (6) from Worksheet 1B (4)*(5)*(6)
Total 0.422 1.000 0.422 1.11 1.00 0.470
Fatal and injury (FI) - 0.323 0.136 1.11 1.00 0.152
Property damage only (PDO) -- 0.677 0.286 1.11 1.00 0.318
Worksheet 1l -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ (8
Predicted Npmy Predicted Ny, Predicted Npqy Predicted Ny, foedr Calibration Predicted Npyeqr
Crash Severity Level from Table i c e
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 12-8 actor, C, (5)*(6)*(7)
Total 2.635 0.437 0.470 3.542 0.005 1.00 0.018
Fatal and injury (FI) - -- - -- -- 1.00 0.018
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
1) (2 3 4 (O] (6) @ (8
Predicted Npmy Predicted Ny;sy Predicted Npgy Predicted Ny, fhiker Calibration Predicted Npjxer
Crash Severity Level from Table AV
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 19-9 factor, C, (5)*(6)*(7)
Total 2.635 0.437 0.470 3.542 0.004 1.00 0.014
Fatal and injury (FI) - -- - -- -- 1.00 0.014
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Alternative: No-Build
Segment: Wagner to 4-Lane Section

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

(1) 2 3 (O]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 1l and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.552 1.461 2.013
Head-on collisions (from Worksheet 1D) 0.051 0.008 0.059
Angle collisions (from Worksheet 1D) 0.064 0.148 0.213
Sideswipe, same direction (from Worksheet 1D) 0.011 0.058 0.070
Sideswipe, opposite direction (from Worksheet 1D) 0.055 0.103 0.159
Driveway-related collisions (from Worksheet 1H) 0.152 0.318 0.470
Other multiple-vehicle collision (from Worksheet 1D) 0.022 0.100 0.121
Subtotal 0.908 2.196 3.104
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.002 0.024 0.026
Collision with fixed object (from Worksheet 1F) 0.050 0.280 0.329
Collision with other object (from Worksheet 1F) 0.001 0.005 0.005
Other single-vehicle collision (from Worksheet 1F) 0.017 0.060 0.076
Collision with pedestrian (from Worksheet 11) 0.018 0.000 0.018
Collision with bicycle (from Worksheet 1J) 0.014 0.000 0.014
Subtotal 0.101 0.368 0.469
Total 1.009 2.565 3.574
Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments
@ @ ©) @)
Predicted average crash frequency, .
Crash Severity Level N predicted rs (Crashes/year) Roadway segment length, L (mi) Crash rate (crashes/milyear)
(Total) from Worksheet 1K (2)/(3)
Total 3.6 0.29 12.3
Fatal and injury (FI) 1.0 0.29 3.5
Property damage only (PDO) 2.6 0.29 8.8




No-Build Alternative

Segment Analysis
Willow Road - 4-Lane Section to
Old Willow Road/ Northfield Road



Alternative: No-Build
Segment: 4-Lane Section to Old Willow/Northfield

Worksheet 1A -- General Information and Input Data for Urban and Suburban ﬁoadway Segments

General Information

Location Information

Analyst R. Jacox Roadway Willow Road

Agency or Company TranSystems Roadway Section 4-Lane to Old Willow/Northfield

Date Performed 09/22/11 Jurisdiction IDOT

Analysis Year 2040

Input Data Base Conditions Site Conditions

Roadway type (2U, 3T, 4U, 4D, ST) -- 5T

Length of segment, L (mi) - 0.12

AADT (veh/day) -- 30,000

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking - 0

Median width (ft) - for divided only 15 Not Present

Lighting (present / not present)

Not Present

Not Present

Auto speed enforcement (present / not present)

Not Present

Not Present

Major commercial driveways (number)

0

Minor commercial driveways (number)

Major industrial / institutional driveways (humber)

Minor industrial / institutional driveways (hnumber)

Major residential driveways (number)

Minor residential driveways (number)

[ [=] (=] [=] [¢)]

Other driveways (number)

o

Speed Category

Posted Speed Greater than 30 mph

Roadside fixed object density (fixed objects / mi) 0 125
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 9
Calibration Factor, Cr 1.00 1.00

Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments

1) (2 3 4 (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CME 2r CMF 3r CMF 4r CME 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 O*@*B)*4A)*(5)
1.00 1.17 1.00 1.00 1.00 1.17
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ (8 (9)
Crash Severity Level SPF Coefficients Overdispersion N Proportion of Total Adjusted Combined Calibration | Predicted
Parameter, k Initial Normy Crashes Nprmy CMFs Factor, Cr Nbrmy
from Table 12-3 : . : * (6) from v
2 b from Table 12-3 from Equation 12-10 @)rora*(5) Worksheet 1B (6)*(7)*(8)
Total -9.70 1.17 0.81 1.273 1.000 1.273 1.17 1.00 1.488
Fatal and Injury (FI) -10.47 1.12 0.62 0.352 @)/ ((g);gé“)PDO) 0.338 1.17 1.00 0.396
Property Damage Only (PDO) -9.97 1.17 0.88 0.972 (S)TST;‘;;(S)F' 0.934 1.17 1.00 1.092
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Alternative: No-Build

Segment: 4-Lane Section to Old Willow/Northfield

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

(1) (2 3 4 (©)] (6)
Collision Type Proportion of Collision Predicted N brmv ) Proportion of Collision Predicted N brmv (ppo)
Typer (crashesl/year) TYPE b0y (crashesl/year) Predicted N pmy (rotar) (Crashes/year)

from Table 12-4

(9)= from Worksheet 1C

from Table 12-4

(9)roo from Worksheet

(9)tora from Worksheet 1C

1C
Total 1.000 0.396 1.000 1.092 1.488
(2*(3)m (4)*(5)poo (3)+(5)
Rear-end collision 0.846 0.335 0.651 0.711 1.046
Head-on collision 0.021 0.008 0.004 0.004 0.013
Angle collision 0.050 0.020 0.059 0.064 0.084
Sideswipe, same direction 0.061 0.024 0.248 0.271 0.295
Sideswipe, opposite direction 0.004 0.002 0.009 0.010 0.011
Other multiple-vehicle collision 0.018 0.007 0.029 0.032 0.039
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
1) 2 3 4 ©)] (6) @ (8 (9)
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
. Initial N N N
Crash Severity Level — Parameter, k nitial Nprsy Crashes brsv (((;,)I\;Irlzi1 Factor, Cr brsv
- - i - 4 *5 *(7)*
2 - from Table 12-5 from Equation 12-13 (@rora*(®) Worksheet 1B (6)*(7)*(8)
Total -4.82 0.54 0.52 0.253 1.000 0.253 1.17 1.00 0.296
Fatal and Injury (FI) -4.43 0.35 0.36 0.053 @)e/ ((3)5:7(4)PD0) 0.055 1.17 1.00 0.064
Property Damage Only (PDO) -5.83 0.61 0.55 0.190 (S)Tg%'s(s)” 0.198 1.17 1.00 0.232
Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
(1) 2 3 4 (©)] (6)
Proportion of Collision Predicted N brsv ) Proportion of Collision Predicted N brsv (ppo)
Typer (crasheslyear) Type (ppo) (crasheslyear) Predicted N ysy (rorar) (Crashes/year)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)poo frorril\zl\lorksheet (9)roraL from Worksheet 1E
Total 1.000 0.064 1.000 0.232 0.296
(2*(3)m (4)*(5)poo (3)+(5)
Collision with animal 0.016 0.001 0.049 0.011 0.012
Collision with fixed object 0.398 0.026 0.768 0.178 0.204
Collision with other object 0.005 0.000 0.061 0.014 0.014
Other single-vehicle collision 0.581 0.037 0.122 0.028 0.066
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Alternative: No-Build

Segment: 4-Lane Section to Old Willow/Northfield

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

(1) 2 3 4 (5 (6)
Crashes per driveway Coefficient for traffic - Overdispersion parameter,
. - Initial Nprawy
R Number of driveways, per year, N; adjustment, t k
Driveway Type -
n Equation 12-16
! from Table 12-7 from Table 12-7 " n from Table 12-7
n, * N, * (AADT/15,000)
Major commercial 0 0.165 1.172 0.000
Minor commercial 5 0.053 1.172 0.597
Major industrial/institutional 0 0.181 1.172 0.000
Minor industrial/institutional 0 0.024 1.172 0.000 --
Major residential 0 0.087 1.172 0.000
Minor residential 1 0.016 1.172 0.036
Other 0 0.027 1.172 0.000
Total -- -- -- 0.633 0.10
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
@ @ ©) @) ©) ©) @)
Initial Nyrguy Proportion of total Adjusted Combined CMFs Predicted Nyguy
crashes (fg,,) [\

Crash Severity Level

(5)roraL from Worksheet

Calibration factor, C,

1G from Table 12-7 (2)roraL * (3) | (6) from Worksheet 1B (4)*(5)*(6)
Total 0.633 1.000 0.633 1.17 1.00 0.740
Fatal and injury (FI) - 0.269 0.170 1.17 1.00 0.199
Property damage only (PDO) -- 0.731 0.463 1.17 1.00 0.541
Worksheet 1l -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ _(®)
' Predicted Npmy Predicted Ny, Predicted Npqy Predicted Ny, foedr Calibration Predicted Npyeqr
Crash Severity Level from Table
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 12-8 factor, C, (5)*(6)*(7)
Total 1.488 0.296 0.740 2.524 0.023 1.00 0.058
Fatal and injury (FI) - -- - -- -- 1.00 0.058
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
1) (2 3 4 (O] (6) @ (8
Predicted Npmy Predicted Ny;sy Predicted Npgy Predicted Ny, fhiker : . Predicted Npjxer
Crash Severity Level f bl Calibration
y (9) from Worksheet 1C (9) from Worksheet 1IE | (7) from Worksheet 1H (2)+(3)+(4) r°”l‘2T_g €| factor,C (5)*(6)*(7)
Total 1.488 0.296 0.740 2.524 0.012 1.00 0.030
Fatal and injury (FI) - -- - -- -- 1.00 0.030
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Alternative: No-Build
Segment: 4-Lane Section to Old Willow/Northfield

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

(1) 2 3 (O]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 1l and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.335 0.711 1.046
Head-on collisions (from Worksheet 1D) 0.008 0.004 0.013
Angle collisions (from Worksheet 1D) 0.020 0.064 0.084
Sideswipe, same direction (from Worksheet 1D) 0.024 0.271 0.295
Sideswipe, opposite direction (from Worksheet 1D) 0.002 0.010 0.011
Driveway-related collisions (from Worksheet 1H) 0.199 0.541 0.740
Other multiple-vehicle collision (from Worksheet 1D) 0.007 0.032 0.039
Subtotal 0.595 1.633 2.228
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.001 0.011 0.012
Collision with fixed object (from Worksheet 1F) 0.026 0.178 0.204
Collision with other object (from Worksheet 1F) 0.000 0.014 0.014
Other single-vehicle collision (from Worksheet 1F) 0.037 0.028 0.066
Collision with pedestrian (from Worksheet 11) 0.058 0.000 0.058
Collision with bicycle (from Worksheet 1J) 0.030 0.000 0.030
Subtotal 0.153 0.232 0.384
Total 0.748 1.865 2.613
Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments
@ @ ©) @)
Predicted average crash frequency, .
Crash Severity Level N predicted rs (Crashes/year) Roadway segment length, L (mi) Crash rate (crashes/milyear)
(Total) from Worksheet 1K (2)/(3)
Total 2.6 0.12 21.8
Fatal and injury (FI) 0.7 0.12 6.2
Property damage only (PDO) 1.9 0.12 15.5




No-Build Alternative

Intersection Analysis
Willow Road at Old Willow Road/ Northfield Road



Alternative: No-Build

Intersection: Willow Road at Old Willow/Northfield Road

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information

Location Information

Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Intersection at Old Willow/Northfield Rd.
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions

Intersection type (3ST, 3SG, 4ST, 4SG) -- 4SG
AADT q0r (veh/day) - 35,000
AADT pninor (veh/day) - 7,000
Intersection lighting (present/not present) Not Present Not Present
Calibration factor, C; 1.00 1.00
Data for unsignalized intersections only: -- --

Number of major-road approaches with left-turn lanes (0,1,2) 0 0

Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - --

Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0

Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 1

Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 2

Type of left-turn signal phasing for Leg #1 Permissive Protected / Permissive

Type of left-turn signal phasing for Leg #2 - Protected / Permissive

Type of left-turn signal phasing for Leg #3 -- Permissive

Type of left-turn signal phasing for Leg #4 (if applicable) - Permissive

Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 0

Intersection red light cameras (present/not present) Not Present Not Present

Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 105

Maximum number of lanes crossed by a pedestrian (N janesx) - 7

Number of bus stops within 300 m (1,000 ft) of the intersection 0 0

Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Not Present

Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 5

Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections
@ @ (©)] 4 (5 (6) @
CMF for Left-Turn Lanes CMF for Left-Turn Signal | CMF for Right-Turn Lanes CMF for Right Turn on Red CMF for Lighting CMF for Red Light Cameras Combined CMF
Phasing
CMF 1i CMF 2i CMF 3i CMF 4i CMF 5i CMF 6i CMF coms
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 from Equation 12-36 from Equation 12-37 D*Q*R)*@)*(5)*(6)
0.66 0.98 0.96 1.00 1.00 1.00 0.62
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Alternative: No-Build

Intersection: Willow Road at Old Willow/Northfield Road

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) 2 3 4 ©)] (6) @ (8 9
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyimy Crashes Npimv CMFs Factor, C; Npimv
from Table 12-10 : from Equation 12- * (7) from .
3 b c from Table 12-10 21 (4)roraL*(5) Worksheet 2B (6)*(7)*(8)
Total -10.99 1.07 0.23 0.39 9.411 1.000 9.411 0.62 1.00 5.844
Fatal and Injury (FI) -13.14 118 0.22 0.33 3.172 (4)FI/((3)52-9(4)PD0) 3.285 0.62 1.00 2.040
Property Damage Only -11.02 1.02 0.24 0.4 5.914 Blrora B)e 6.125 0.62 1.00 3.804
(PDO) 0.651
Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections
1) (2) 3 4 (©)] (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bimv 1) Proportion of Collision Type Predicted N bimv (PDO) .
Predicted N y; hes/
Typee) (crashesl/year) (PDO) (crasheslyear) redicted N oimv rorar, (crashes/year)
from Table 12-11 (9)= from Worksheet 2C from Table 12-11 (9)poo from Worksheet 2C (9)roo from Worksheet 2C
Total 1.000 2.040 1.000 3.804 5.844
(2*)e (4)*(5)ppo (3)+(5)
Rear-end collision 0.450 0.918 0.483 1.837 2.755
Head-on collision 0.049 0.100 0.030 0.114 0.214
Angle collision 0.347 0.708 0.244 0.928 1.636
Sideswipe 0.099 0.202 0.032 0.122 0.324
Other multiple-vehicle collision 0.055 0.112 0.211 0.803 0.915
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
1) 2 3 4 O] (6) )] 8 9
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Npjsy Crashes Npimy CMFs Factor, C; Npisy
Crash Severity Level from Table 12-12 from Eqn. 12-24; (7) from
' 4 *(5 *(7)*
a b c from Table 12-12 (FI) from Eqn. 12- Brora ") Worksheet 2B © (@)
24 or 12-27
Total -10.21 0.68 0.27 0.36 0.494 1.000 0.494 0.62 1.00 0.307
Fatal and Injury (FI) 9.25 0.43 0.29 0.09 0.113 (4)FI/((;1);2-8(4)PD0) 0.113 0.62 1.00 0.070
Property Damage Only -11.34 0.78 0.25 0.44 0.381 Orora-Ble 0.381 0.62 1.00 0.237
(PDO) 0.772

22



Alternative: No-Build

Intersection: Willow Road at Old Willow/Northfield Road

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

(1) (2) (3) 4) (5) (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bisv (i) Proportion of Collision Type Predicted N bisv (Ppo) .
Predicted N y; hes/
Typer (crashes/year) PDO) (crasheslyear) redicted N pisy rora (Crashes/year)

from Table 12-13

(9)= from Worksheet 2E

from Table 12-13

(9)roo from Worksheet 2E

(9)poo from Worksheet 2E

Total 1.000 0.070 1.000 0.237 0.307

(2)*R)e (4)*(5)ppo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.001 0.000 0.000
Collision with animal 0.002 0.000 0.002 0.000 0.001
Collision with fixed object 0.744 0.052 0.870 0.206 0.258
Collision with other object 0.072 0.005 0.070 0.017 0.022
Other single-vehicle collision 0.040 0.003 0.023 0.005 0.008
Single-vehicle noncollision 0.141 0.010 0.034 0.008 0.018

Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections

@

(@)

3

Q)

®)

()

@

Crash Severity Level

Predicted Npjmny

Predicted Npjsy

Predicted Ny,

fpedi

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E 2)+(3) from Table 12-16 (4)*(5)*(6)
Total - - - - 1.00 --
Fatal and injury (FI) -- -- -- -- 1.00 --
Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
@ @ 3 Q)
CMF for Bus Stops CMF for Schools CMF for Alcohol Sales Establishments Combined CMF
CMF,, CMF,, CMFs, ombine
from Table 12-28 from Table 12-29 from Table 12-30 (1)*(2)*(3)
1.00 1.00 1.12 1.12
Worksheet 2| -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
@ @ ©) Q) (©) (6 @
SPF Coefficients . Predicted
. Overdispersion Nopedbase Combined CMF Calibration Ny
Crash Severity Level from Table 12-14 Parameter. k factor, C; ——oe—
3 5 rom ace 3 s ' from Equation 12-29 (4) from Worksheet 2H T (4)*(5)*(B)
Total -9.53 0.40 0.26 0.45 0.04 0.24 0.036 1.12 1.00 0.041
Fatal and Injury (FI) -- -- -- -- -- -- -- -- 1.00 0.041
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Alternative: No-Build

Intersection: Willow Road at Old Willow/Northfield Road

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

@

(2

(€)] 4

®)

(6) (7)

Crash Severity Level

Predicted Npjimy

Predicted Npisy Predicted Ny,

fbikei

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E (2) +(3) from Table 12-17 (4)*(5)*(6)
Total 5.844 0.307 6.151 0.015 1.00 0.092
Fatal and injury (FI) - - -- -- 1.00 0.092
Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections
@ @) (©)] Q)]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 21 and 2J (7) from 2G or 21 and 2J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 0.918 1.837 2.755
Head-on collisions (from Worksheet 2D) 0.100 0.114 0.214
Angle collisions (from Worksheet 2D) 0.708 0.928 1.636
Sideswipe (from Worksheet 2D) 0.202 0.122 0.324
Other multiple-vehicle collision (from Worksheet 2D) 0.112 0.803 0.915
Subtotal 2.040 3.804 5.844
SINGLE-VEHICLE
Collision with parked vehicle (from Worksheet 2F) 0.000 0.000 0.000
Collision with animal (from Worksheet 2F) 0.000 0.000 0.001
Collision with fixed object (from Worksheet 2F) 0.052 0.206 0.258
Collision with other object (from Worksheet 2F) 0.005 0.017 0.022
Other single-vehicle collision (from Worksheet 2F) 0.003 0.005 0.008
Single-vehicle noncollision (from Worksheet 2F) 0.010 0.008 0.018
Collision with pedestrian (from Worksheet 2G or 21) 0.041 0.000 0.041
Collision with bicycle (from Worksheet 2J) 0.092 0.000 0.092
Subtotal 0.203 0.237 0.440
Total 2.243 4.041 6.284

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

@ &)
Predicted average crash frequency, Ny edicted int
Crash severity level (crasheslyear)
(Total) from Worksheet 2K
Total 6.3
Fatal and injury (FI) 2.2
Property damage only (PDO) 4.0
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No-Build Alternative

Segment Analysis
Willow Road - Old Willow Road/ Northfield Road to
Central Avenue/ Happ Road



Alternative: No-Build
Segment: Old Willow/Northfield to Central/Happ

Worksheet 1A -- General Information and Input Data for Urban and Suburban ﬁoadway Segments

General Information

Location Information

Analyst R. Jacox Roadway Willow Road

Agency or Company TranSystems Roadway Section Old Willow/Northfield to Central/Happ

Date Performed 09/22/11 Jurisdiction IDOT

Analysis Year 2040

Input Data Base Conditions Site Conditions

Roadway type (2U, 3T, 4U, 4D, ST) -- 4D

Length of segment, L (mi) - 0.09

AADT (veh/day) -- 35,000

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking - 0

Median width (ft) - for divided only 15 20

Lighting (present / not present) Not Present Present

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) -- 1

Minor commercial driveways (number) -- 0

Major industrial / institutional driveways (humber) - 0

Minor industrial / institutional driveways (hnumber) - 0

Major residential driveways (number) -- 0

Minor residential driveways (number) -- 0

Other driveways (number) -- 0

Speed Category

Posted Speed Greater than 30 mph

Roadside fixed object density (fixed objects / mi) 0 100
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 8
Calibration Factor, Cr 1.00 1.00

Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments

1) (2 3 4 (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CME 2r CMF 3r CMF 4r CME 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 O*@*B)*4A)*(5)
1.00 1.32 0.99 0.91 1.00 1.20
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ (8 (9)
Crash Severity Level SPF Coefficients Overdispersion N Proportion of Total Adjusted Combined Calibration | Predicted
Parameter, k Initial Normy Crashes Nprmy CMFs Factor, Cr Nbrmy
from Table 12-3 : . : * (6) from v
2 b from Table 12-3 from Equation 12-10 @)rora*(5) Worksheet 1B (6)*(7)*(8)
Total -12.34 1.36 1.32 0.596 1.000 0.596 1.20 1.00 0.712
Fatal and Injury (FI) -12.76 1.28 1.31 0.169 @)/ ((g);';é“)PDO) 0.161 1.20 1.00 0.192
Property Damage Only (PDO) -12.81 1.38 1.34 0.459 (S)TST;‘;;)(S)F' 0.435 1.20 1.00 0.520
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Alternative: No-Build

Segment: Old Willow/Northfield to Central/Happ

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

(1) (2 3 4 (©)] (6)
Collision Type Proportion of Collision Predicted N brmv ) Proportion of Collision Predicted N brmv (ppo)
Typer (crashesl/year) TYPE b0y (crashesl/year) Predicted N pmy (rotar) (Crashes/year)

from Table 12-4

(9)= from Worksheet 1C

from Table 12-4

(9)roo from Worksheet

(9)tora from Worksheet 1C

1C
Total 1.000 0.192 1.000 0.520 0.712
(2*(3)m (4)*(5)poo (3)+(5)
Rear-end collision 0.832 0.160 0.662 0.344 0.504
Head-on collision 0.020 0.004 0.007 0.004 0.007
Angle collision 0.040 0.008 0.036 0.019 0.026
Sideswipe, same direction 0.050 0.010 0.223 0.116 0.126
Sideswipe, opposite direction 0.010 0.002 0.001 0.001 0.002
Other multiple-vehicle collision 0.048 0.009 0.071 0.037 0.046
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
1) 2 3 4 ©)] (6) @ (8 (9)
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
. Initial N N N
Crash Severity Level — Parameter, k nitial Nprsy Crashes brsv (((;,)I\;Irlzi1 Factor, Cr brsv
- - i - 4 *5 *(7)*
2 - from Table 12-5 from Equation 12-13 (@rora*(®) Worksheet 1B (6)*(7)*(8)

Total -5.05 0.47 0.86 0.079 1.000 0.079 1.20 1.00 0.094

Fatal and Injury (FI) -8.71 0.66 0.28 0.015 @)e/ ((g)lF';(“)PDO) 0.015 1.20 1.00 0.018

Property Damage Only (PDO) -5.04 0.45 1.06 0.065 (S)TgTé‘i's(s)F' 0.064 1.20 1.00 0.077

Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
(1) 2 3 4 (©)] (6)
Proportion of Collision Predicted N brsv ) Proportion of Collision Predicted N brsv (ppo)
Typer (crasheslyear) Type (ppo) (crasheslyear) Predicted N ysy (rorar) (Crashes/year)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)poo frorril\zl\lorksheet (9)roraL from Worksheet 1E

Total 1.000 0.018 1.000 0.077 0.094
(2*(3)m (4)*(5)poo (3)+(5)
Collision with animal 0.001 0.000 0.063 0.005 0.005
Collision with fixed object 0.500 0.009 0.813 0.062 0.071
Collision with other object 0.028 0.000 0.016 0.001 0.002
Other single-vehicle collision 0.471 0.008 0.108 0.008 0.017
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Alternative: No-Build

Segment: Old Willow/Northfield to Central/Happ

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

(1) 2 3 4 (5 (6)
Crashes per driveway Coefficient for traffic Initial N Overdispersion parameter,
Number of driveways, per year, N; adjustment, t brdwy K

Driveway Type

" from Table 12-7 from Table 12-7 " Equation 12-16 n from Table 12-7
n, * N, * (AADT/15,000)
Major commercial 1 0.033 1.106 0.084
Minor commercial 0 0.011 1.106 0.000
Major industrial/institutional 0 0.036 1.106 0.000
Minor industrial/institutional 0 0.005 1.106 0.000 --
Major residential 0 0.018 1.106 0.000
Minor residential 0 0.003 1.106 0.000
Other 0 0.005 1.106 0.000
Total -- -- -- 0.084 1.39
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
(1) 2 3 (O] ©)] (6) @
Initial Nyrguy Proportion of total Adjusted Combined CMFs Predicted Nyguy
crashes (fy,,) Npru

Crash Severity Level

(5)roraL from Worksheet

Calibration factor, C,

1G from Table 12-7 (2)roraL * (3) | (6) from Worksheet 1B (4)*(5)*(6)
Total 0.084 1.000 0.084 1.20 1.00 0.101
Fatal and injury (FI) - 0.284 0.024 1.20 1.00 0.029
Property damage only (PDO) -- 0.716 0.060 1.20 1.00 0.072
Worksheet 1l -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ _(®)
' Predicted Npmy Predicted Ny, Predicted Npqy Predicted Ny, foedr Calibration Predicted Npyeqr
Crash Severity Level from Table
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 12-8 factor, C, (5)*(6)*(7)
Total 0.712 0.094 0.101 0.908 0.019 1.00 0.017
Fatal and injury (FI) - -- - -- -- 1.00 0.017
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
1) (2 3 4 (O] (6) @ (8
Predicted Npmy Predicted Ny;sy Predicted Npgy Predicted Ny, fhiker : . Predicted Npjxer
Crash Severity Level f bl Calibration
y (9) from Worksheet 1C (9) from Worksheet 1IE | (7) from Worksheet 1H (2)+(3)+(4) r°”l‘2T_g €| factor,C (5)*(6)*(7)
Total 0.712 0.094 0.101 0.908 0.005 1.00 0.005
Fatal and injury (FI) - -- - -- -- 1.00 0.005
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Alternative: No-Build
Segment: Old Willow/Northfield to Central/Happ

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

(1) 2 3 (O]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 1l and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.160 0.344 0.504
Head-on collisions (from Worksheet 1D) 0.004 0.004 0.007
Angle collisions (from Worksheet 1D) 0.008 0.019 0.026
Sideswipe, same direction (from Worksheet 1D) 0.010 0.116 0.126
Sideswipe, opposite direction (from Worksheet 1D) 0.002 0.001 0.002
Driveway-related collisions (from Worksheet 1H) 0.029 0.072 0.101
Other multiple-vehicle collision (from Worksheet 1D) 0.009 0.037 0.046
Subtotal 0.221 0.592 0.813
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.000 0.005 0.005
Collision with fixed object (from Worksheet 1F) 0.009 0.062 0.071
Collision with other object (from Worksheet 1F) 0.000 0.001 0.002
Other single-vehicle collision (from Worksheet 1F) 0.008 0.008 0.017
Collision with pedestrian (from Worksheet 11) 0.017 0.000 0.017
Collision with bicycle (from Worksheet 1J) 0.005 0.000 0.005
Subtotal 0.039 0.077 0.116
Total 0.260 0.669 0.929
Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments
@ @ ©) @)
Predicted average crash frequency, .
Crash Severity Level N predicted rs (Crashes/year) Roadway segment length, L (mi) Crash rate (crashes/milyear)
(Total) from Worksheet 1K (2)/(3)
Total 0.9 0.09 10.3
Fatal and injury (FI) 0.3 0.09 2.9
Property damage only (PDO) 0.7 0.09 7.4




No-Build Alternative

Intersection Analysis
Willow Road at Central Avenue/ Happ Road



Alternative: No-Build

Intersection: Willow Road at Central/Happ

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information Location Information
Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Intersection at Central/Happ
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions
Intersection type (3ST, 3SG, 4ST, 4SG) -- 4SG
AADT q0r (veh/day) - 35,000
AADT inor (Veh/day) - 19,000
Intersection lighting (present/not present) Not Present Present
Calibration factor, C; 1.00 1.00
Data for unsignalized intersections only: -- --
Number of major-road approaches with left-turn lanes (0,1,2) 0 0
Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - --
Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0
Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 2
Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 4
Type of left-turn signal phasing for Leg #1 Permissive Protected / Permissive
Type of left-turn signal phasing for Leg #2 - Protected / Permissive
Type of left-turn signal phasing for Leg #3 -- Protected / Permissive
Type of left-turn signal phasing for Leg #4 (if applicable) -- Protected / Permissive
Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 0
Intersection red light cameras (present/not present) Not Present Not Present
Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 133
Maximum number of lanes crossed by a pedestrian (N janesx) - 6
Number of bus stops within 300 m (1,000 ft) of the intersection 0 1
Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Not Present
Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 6

Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections

@ @ (©)] 4 5 (6) @
CMF for Left-Turn Lanes CMF for Left-Turn Signal | CMF for Right-Turn Lanes CMF for Right Turn on Red CMF for Lighting CMF for Red Light Cameras Combined CMF
Phasing
CMF 1i CMF 2i CMF 3i CMF 4i CMF 5i CMF 6i CMF coms
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 from Equation 12-36 from Equation 12-37 DL**R)*@)*(5)*(6)
0.66 0.96 0.92 1.00 0.91 1.00 0.53
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Alternative: No-Build

Intersection: Willow Road at Central/Happ

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) 2 3 4 ©)] (6) @ (8 9
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyimy Crashes Npimv CMFs Factor, C; Npimv
from Table 12-10 : from Equation 12- * (7) from .
3 b c from Table 12-10 21 (@) rorac*(5) Worksheet 2B (6)*(7)*(8)
Total -10.99 1.07 0.23 0.39 11.840 1.000 11.840 0.53 1.00 6.300
Fatal and Injury (FI) 13.14 118 0.22 0.33 3.951 (4)FI/((3);:-5(4)PDO) 4.080 0.53 1.00 2171
Property Damage Only -11.02 1.02 0.24 0.44 7.515 Orora-Ble 7.760 053 1.00 4.129
(PDO) 0.655
Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections
1) (2) 3 4 (©)] (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bimv 1) Proportion of Collision Type Predicted N bimv (PDO) .
Predicted N y; hes/
Typee) (crashesl/year) (PDO) (crasheslyear) redicted N oimv rorar, (crashes/year)
from Table 12-11 (9)= from Worksheet 2C from Table 12-11 (9)poo from Worksheet 2C (9)roo from Worksheet 2C
Total 1.000 2.171 1.000 4.129 6.300
(2*)e (4)*(5)ppo (3)+(5)
Rear-end collision 0.450 0.977 0.483 1.995 2.971
Head-on collision 0.049 0.106 0.030 0.124 0.230
Angle collision 0.347 0.753 0.244 1.008 1.761
Sideswipe 0.099 0.215 0.032 0.132 0.347
Other multiple-vehicle collision 0.055 0.119 0.211 0.871 0.991
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
(1) 2 3 4 (5 (6) )] 8 9
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Npjsy Crashes Npimy CMFs Factor, C; Npisy
Crash Severity Level from Table 12-12 from Eqn. 12-24; (7) from
' 4 *(5 *(7)*
a b c from Table 12-12 (FI) from Eqn. 12- Brora ") Worksheet 2B © (@)
24 or 12-27
Total -10.21 0.68 0.27 0.36 0.647 1.000 0.647 0.53 1.00 0.344
Fatal and Injury (FI) 9.25 0.43 0.29 0.09 0.151 (4)FI/((;1);;-5(4)PDO) 0.152 0.53 1.00 0.081
Property Damage Only -11.34 0.78 0.25 0.44 0.489 Orora-Ble 0.495 053 1.00 0.263
(PDO) 0.765
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Alternative: No-Build
Intersection: Willow Road at Central/Happ

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

1) (2 3 4 (©)] (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bisv (i) Proportion of Collision Type Predicted N bisv (Ppo) .
Predicted N y; hes/
Typer) (crasheslyear) (PpO) (crasheslyear) redicted N pisy rora) (Crasheslyear)
from Table 12-13 (9)= from Worksheet 2E from Table 12-13 (9)roo from Worksheet 2E (9)poo from Worksheet 2E
Total 1.000 0.081 1.000 0.263 0.344
(2)*R)e (4)*(5)ppo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.001 0.000 0.000
Collision with animal 0.002 0.000 0.002 0.001 0.001
Collision with fixed object 0.744 0.060 0.870 0.229 0.289
Collision with other object 0.072 0.006 0.070 0.018 0.024
Other single-vehicle collision 0.040 0.003 0.023 0.006 0.009
Single-vehicle noncollision 0.141 0.011 0.034 0.009 0.020

Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections

@ 2 (©)] @) ®) (6 )]
Predicted Npjny Predicted Npjsy Predicted Ny, foedi Predicted Npegi
Crash Severity Level Calibration factor, C;
(9) from Worksheet 2C (9) from Worksheet 2E 2)+(3) from Table 12-16 (4)*(5)*(6)
Total - - -- -- 1.00 --
Fatal and injury (FI) -- -- -- -- 1.00 --

Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections

@ 2 ()] (]
CMF for Bus Stops CMF for Schools CMF for Alcohol Sales Establishments Combined CMF
CMFy, CMF,, CMFy,
from Table 12-28 from Table 12-29 from Table 12-30 (1)*(2)*(3)
2.78 1.00 1.12 3.11

Worksheet 2| -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
(€] 2 (€] “ ()] (6) )]
SPF Coefficients . Predicted
Overdispersion Npedbase Combined CMF Calibration Ny
from Table 12-14 Parameter, k factor, C;

' 4)*(5)*(6
S - - 5 S @7(5)(6)
Total -9.53 0.40 0.26 0.45 0.04 0.24 0.056 3.11 1.00 0.173
Fatal and Injury (FI) -- -- -- -- -- -- -- -- 1.00 0.173

Crash Severity Level

from Equation 12-29 (4) from Worksheet 2H




Alternative: No-Build
Intersection: Willow Road at Central/Happ

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

@

(2

3 4

®)

(6) (7)

Predicted Npjimy

Predicted Npisy Predicted Ny,

fbikei

Crash Severity Level

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E (2) +(3) from Table 12-17 (4)*(5)*(6)
Total 6.300 0.344 6.645 0.015 1.00 0.100
Fatal and injury (FI) - - -- -- 1.00 0.100
Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections
@ @) (©)] 4
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 21 and 2J (7) from 2G or 21 and 2J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 0.977 1.995 2.971
Head-on collisions (from Worksheet 2D) 0.106 0.124 0.230
Angle collisions (from Worksheet 2D) 0.753 1.008 1.761
Sideswipe (from Worksheet 2D) 0.215 0.132 0.347
Other multiple-vehicle collision (from Worksheet 2D) 0.119 0.871 0.991
Subtotal 2.171 4,129 6.300
SINGLE-VEHICLE
Collision with parked vehicle (from Worksheet 2F) 0.000 0.000 0.000
Collision with animal (from Worksheet 2F) 0.000 0.001 0.001
Collision with fixed object (from Worksheet 2F) 0.060 0.229 0.289
Collision with other object (from Worksheet 2F) 0.006 0.018 0.024
Other single-vehicle collision (from Worksheet 2F) 0.003 0.006 0.009
Single-vehicle noncollision (from Worksheet 2F) 0.011 0.009 0.020
Collision with pedestrian (from Worksheet 2G or 21) 0.173 0.000 0.173
Collision with bicycle (from Worksheet 2J) 0.100 0.000 0.100
Subtotal 0.354 0.263 0.617
Total 2.525 4.393 6.918

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

@ 2
Predicted average crash frequency, Ny edicted int
Crash severity level (crasheslyear)
(Total) from Worksheet 2K
Total 6.9
Fatal and injury (FI) 2.5
Property damage only (PDO) 4.4
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Alternative #2
Willow Road 2-Lane with Curbed Median

Safety Performance Calculations



Alternative #2
Willow Road 2-Lane with Curbed Median

Intersection Analysis
Willow Road at IL Route 43



Alternative: 2 (Barrier Median)
Intersection: Willow Road at Waukegan Road

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information

Location Information

Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Intersection at Waukegan Road
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions
Intersection type (3ST, 3SG, 4ST, 4SG) -- 4SG
AADT q0r (veh/day) - 42,000
AADT inor (Veh/day) - 34,000
Intersection lighting (present/not present) Not Present Present
Calibration factor, C; 1.00 1.00
Data for unsignalized intersections only: -- --
Number of major-road approaches with left-turn lanes (0,1,2) 0 0
Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - --
Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 4
Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 4
Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 4
Type of left-turn signal phasing for Leg #1 Permissive Protected
Type of left-turn signal phasing for Leg #2 - Protected
Type of left-turn signal phasing for Leg #3 -- Protected
Type of left-turn signal phasing for Leg #4 (if applicable) - Protected
Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 2
Intersection red light cameras (present/not present) Not Present Present
Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 11
Maximum number of lanes crossed by a pedestrian (N janesx) - 6
Number of bus stops within 300 m (1,000 ft) of the intersection 0 0
Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Not Present
Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 5

Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections

(€] @ ()] 4 5 (6) )]
CMF for Left-Turn Lanes CMF for Left-Turn Signal | CMF for Right-Turn Lanes CMF for Right Turn on Red CMF for Lighting CMF for Red Light Cameras | CMF for Advance Street
Phasing Name Signs
CMF 1i CMF 2i CMF 3i CMF 4i CMF 5i CMF 6i CMF 7i
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 from Equation 12-36 from Equation 12-37 cmfclearinghouse.org
0.66 0.78 0.85 0.96 0.91 1.01 0.98
(8

Combined CMF

CMF COMB

W@ E*AD*S)*E)(7)
0.38




Alternative: 2 (Barrier Median)

Intersection: Willow Road at Waukegan Road

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) 2 3 4 ©)] (6) @ (8 9
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyimy Crashes Npimv CMFs Factor, C; Npimv
from Table 12-10 : from Equation 12- * (8) from .
- 5 S from Table 12-10 1 (4)rora*(5) Worksheet 28 (6)*(7)*(8)
Total -10.99 1.07 0.23 0.39 16.452 1.000 16.452 0.38 1.00 6.268
Fatal and Injury (FI) -13.14 118 0.22 0.33 5.568 (4)FI/((3)52-9(4)PD0) 5734 0.38 1.00 2.185
Property Damage Only -11.02 1.02 0.24 0.44 10.407 Orora-Gle 10.718 0.38 1.00 4.083
(PDO) 0.651
Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections
1) (2 3 4 (©)] (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bimv 1) Proportion of Collision Type Predicted N bimv (PDO) .
Predicted N y; hes/
Typee) (crashesl/year) (PDO) (crasheslyear) redicted N oimv rorar, (crashes/year)
from Table 12-11 (9)= from Worksheet 2C from Table 12-11 (9)poo from Worksheet 2C (9)roo from Worksheet 2C
Total 1.000 2.185 1.000 4.083 6.268
(2*)e (4)*(5)ppo (3)+(5)
Rear-end collision 0.450 0.983 0.483 1.972 2.955
Head-on collision 0.049 0.107 0.030 0.123 0.230
Angle collision 0.347 0.758 0.244 0.996 1.754
Sideswipe 0.099 0.216 0.032 0.131 0.347
Other multiple-vehicle collision 0.055 0.120 0.211 0.862 0.982
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
1) (2) 3 4 ©)] (6) 0] 8 9
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Npjsy Crashes Npimy CMFs Factor, C; Npisy
Crash Severity Level from Table 12-12 from Eqn. 12-24; (7) from
' 4 *(5 *(7)*
a b c from Table 12-12 (FI) from Eqn. 12- Brora ") Worksheet 2B © (@)
24 or 12-27
Total -10.21 0.68 0.27 0.36 0.857 1.000 0.857 0.38 1.00 0.327
Fatal and Injury (FI) 9.25 0.43 0.29 0.09 0.193 (4)FI/((;1);2-8(4)PD0) 0.196 0.38 1.00 0.075
Property Damage Only -11.34 0.78 0.25 0.44 0.652 Orora-Ble 0.662 0.38 1.00 0.252
(PDO) 0.772




Alternative: 2 (Barrier Median)
Intersection: Willow Road at Waukegan Road

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

1) (2 3 4 (©)] (6)
Collision Type ’ L : : i :
Proportion of Collision Predicted N bisv (i) Proportion of Collision Type Predicted N bisv (Ppo) .
Predicted N y; hes/
Typer) (crasheslyear) (PpO) (crasheslyear) redicted N pisy rora) (Crasheslyear)
from Table 12-13 (9)= from Worksheet 2E from Table 12-13 (9)roo from Worksheet 2E (9)poo from Worksheet 2E
Total 1.000 0.075 1.000 0.252 0.327
(2)*R)e (4)*(5)ppo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.001 0.000 0.000
Collision with animal 0.002 0.000 0.002 0.001 0.001
Collision with fixed object 0.744 0.055 0.870 0.219 0.275
Collision with other object 0.072 0.005 0.070 0.018 0.023
Other single-vehicle collision 0.040 0.003 0.023 0.006 0.009
Single-vehicle noncollision 0.141 0.011 0.034 0.009 0.019

Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections

@ 2 (©)] @) ®) (6) )]
Predicted Npjmny Predicted Npjsy Predicted Ny, foedi Predicted Npegi
Crash Severity Level Calibration factor, C;
(9) from Worksheet 2C (9) from Worksheet 2E 2)+(3) from Table 12-16 (4)*(5)*(6)
Total - - -- -- 1.00 --
Fatal and injury (FI) -- -- -- -- 1.00 --

Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections

(€] 2 (©)] (G)] ()]
CMF for Alcohol Sales CMF for Replace W/DW Ped Signals with
CMF for Bus Stops CMF for Schools Establishments Countdown Ped Signals Combined CMF
CMFy, CMF,, CMFg, CMFs,
from Table 12-28 from Table 12-29 from Table 12-30 cmfclearinghouse.org (D*(2)*(3)*(4)
1.00 1.00 1.12 0.75 0.84

Worksheet 2I -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections

@ @ (©)] 4 (©)] (6) @
SPF Coefficients Predicted
i H Npedbase Combined CMF . . redicte
. Overdispersion Calibration Npedi
Crash Severity Level -
from Table 12-14 Parameter, k _ factor, C,
3 5 c 3 s from Equation 12-29 (4) from Worksheet 2H (4)*(5)*(6)
Total -9.53 0.40 0.26 0.45 0.04 0.24 0.023 0.84 1.00 0.019
Fatal and Injury (FI) -- -- -- -- -- -- -- -- 1.00 0.019




Alternative: 2 (Barrier Median)

Intersection: Willow Road at Waukegan Road

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

@

(2

(€)] 4

®)

(6) (7)

Crash Severity Level

Predicted Npjimy

Predicted Npisy Predicted Ny,

fbikei

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E (2) +(3) from Table 12-17 (4)*(5)*(6)
Total 6.268 0.327 6.595 0.015 1.00 0.099
Fatal and injury (FI) - - -- -- 1.00 0.099
Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections
@ 2 (©)] 4
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 21 and 2J (7) from 2G or 21 and 2J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 0.983 1.972 2.955
Head-on collisions (from Worksheet 2D) 0.107 0.123 0.230
Angle collisions (from Worksheet 2D) 0.758 0.996 1.754
Sideswipe (from Worksheet 2D) 0.216 0.131 0.347
Other multiple-vehicle collision (from Worksheet 2D) 0.120 0.862 0.982
Subtotal 2.185 4.083 6.268
SINGLE-VEHICLE
Collision with parked vehicle (from Worksheet 2F) 0.000 0.000 0.000
Collision with animal (from Worksheet 2F) 0.000 0.001 0.001
Collision with fixed object (from Worksheet 2F) 0.055 0.219 0.275
Collision with other object (from Worksheet 2F) 0.005 0.018 0.023
Other single-vehicle collision (from Worksheet 2F) 0.003 0.006 0.009
Single-vehicle noncollision (from Worksheet 2F) 0.011 0.009 0.019
Collision with pedestrian (from Worksheet 2G or 2I1) 0.019 0.000 0.019
Collision with bicycle (from Worksheet 2J) 0.099 0.000 0.099
Subtotal 0.193 0.252 0.445
Total 2.378 4.336 6.713

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

)] &)
Predicted average crash frequency, Ny edicted int
Crash severity level (crasheslyear)
(Total) from Worksheet 2K
Total 6.7
Fatal and injury (FI) 2.4
Property damage only (PDO) 4.3




Alternative #2
Willow Road 2-Lane with Curbed Median

Segment Analysis
Willow Road - IL Route 43 to
Three Lakes/ Fox Meadow Drive



Alternative: 2 (Barrier Median)
Segment: Waukegan to Three Lakes

Worksheet 1A -- General Information and Input Data for Urban and Suburban Roadway Segments

General Information

Location Information

Analyst R. Jacox Roadway Willow Road

Agency or Company TranSystems Roadway Section Waukegan Rd to Three Lakes

Date Performed 09/22/11 Jurisdiction IDOT

Analysis Year 2040

Input Data Base Conditions Site Conditions

Roadway type (2U, 3T, 4U, 4D, ST) -- 4D

Length of segment, L (mi) -- 0.22

AADT (veh/day) -- 37,000

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking -- 0

Median width (ft) - for divided only 15 15

Lighting (present / not present) Not Present Present

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) -- 0

Minor commercial driveways (number) -- 0

Major industrial / institutional driveways (number) -- 0

Minor industrial / institutional driveways (number) -- 0

Major residential driveways (number) -- 0

Minor residential driveways (number) -- 0

Other driveways (number) -- 0

Speed Category

Posted Speed Greater than 30 mph

Roadside fixed object density (fixed objects / mi) 0 18
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 18
Calibration Factor, Cr 1.00 1.00

Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments

) (2) 3 ) (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CMF 2r CMF 3r CMF 4r CME 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 (L)*(2)*(3)*(4)*(5)
1.00 1.00 1.00 0.91 1.00 0.92
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
) 2 ®3) 4) (5) (6) ) (8) 9)
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
Parameter, k Initial Nprmy Crashes Nprmy CMFs Factor, Cr Nprmy
from Table 12-3 from Table 12-3 from Equation 12-10 (4) *(5) (6) from (6)*(7)*(8)
a b TOTAL Worksheet 1B
Total -12.34 1.36 1.32 1.570 1.000 1.570 0.92 1.00 1.440
Fatal and Injury (FI) -12.76 1.28 1.31 0.445 @/ (et (4)poo) 0.422 0.92 1.00 0.387
0.269
Property Damage Only (PDO) -12.81 1.38 1.34 1.211 (S)Tg%'l@” 1.149 0.92 1.00 1.053




Alternative: 2 (Barrier Median)
Segment: Waukegan to Three Lakes

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

1) 2 (€)] 4 (5) (6)
Collision Type Proportion of Collision Predicted N brmv =) Proportion of Collision Predicted N brmv (Ppo)
Typeer) (crasheslyear) Type ooy (crasheslyear) Predicted N pmy (rorar) (Crashes/year)

from Table 12-4

(9)r from Worksheet 1C

from Table 12-4

(9)rpo from Worksheet

(9)roraL from Worksheet 1C

1C
Total 1.000 0.387 1.000 1.053 1.440
2* Qs (4)*(5)ppo (3)+(5)
Rear-end collision 0.832 0.322 0.662 0.697 1.019
Head-on collision 0.020 0.008 0.007 0.007 0.015
Angle collision 0.040 0.015 0.036 0.038 0.053
Sideswipe, same direction 0.050 0.019 0.223 0.235 0.254
Sideswipe, opposite direction 0.010 0.004 0.001 0.001 0.005
Other multiple-vehicle collision 0.048 0.019 0.071 0.075 0.093
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
1) 2 3 4 (©)] (6) ) (8) 9)
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
Initial N N N
Crash Severity Level PR Parameter, k brsv Crashes brsv (g)’\?:jn Factor, Cr brsv
- - i - 4 *(5 *(7)*
a o from Table 12-5 from Equation 12-13 (4)rora*(5) Worksheet 18 (6)*(7)*(8)

Total -5.05 0.47 0.86 0.198 1.000 0.198 0.92 1.00 0.181

Fatal and Injury (Fl) -8.71 0.66 0.28 0.038 @)e/ ((g){§§4)P”°) 0.037 0.92 1.00 0.034

Property Damage Only (PDO) -5.04 0.45 1.06 0.162 (S)ng;f)“ 0.161 0.92 1.00 0.147

Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
1) (2 3 4 (©)] (6)
Proportion of Collision Predicted N brsv (7 Proportion of Collision Predicted N brsv (Ppo)
Typery (crasheslyear) Type (ppo) (crashesl/year) Predicted N 5, (roraL) (Crashes/year)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)poo fromlI\EN orkshest (9)roraL from Worksheet 1E

Total 1.000 0.034 1.000 0.147 0.181
(23 (4)*(5)poo (3)+(5)
Collision with animal 0.001 0.000 0.063 0.009 0.009
Collision with fixed object 0.500 0.017 0.813 0.120 0.137
Collision with other object 0.028 0.001 0.016 0.002 0.003
Other single-vehicle collision 0.471 0.016 0.108 0.016 0.032




Alternative: 2 (Barrier Median)
Segment: Waukegan to Three Lakes

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

@) 2 (€)] 4 ®) (6)
Crashes per driveway Coefficient for traffic - Overdispersion parameter,
. X Initial Nprqwy
) Number of driveways, per year, N; adjustment, t k
Driveway Type

" from Table 12-7 from Table 12-7 Equation 12-16 from Table 12-7
n * N; * (AADT/15,000)'
Major commercial 0 0.033 1.106 0.000
Minor commerecial 0 0.011 1.106 0.000
Major industrial/institutional 0 0.036 1.106 0.000
Minor industrial/institutional 0 0.005 1.106 0.000 -
Major residential 0 0.018 1.106 0.000
Minor residential 0 0.003 1.106 0.000
Other 0 0.005 1.106 0.000
Total -- - -- 0.000 1.39
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
1) (2 () (4) (©) (6) ()
Initial Ny gy ProporEon ?f total Aclﬂusted Combined CMFs Predicted Np gy
Crash Severity Level B) rom Workehaet crashes (fuu) Ardys Calibration factor, C,
TOTAL A from Table 12-7 (@7otaL * (3) | (6) from Worksheet 1B (4)*(5)*(6)
Total 0.000 1.000 0.000 0.92 1.00 0.000
Fatal and injury (FI) - 0.284 0.000 0.92 1.00 0.000
Property damage only (PDO) -- 0.716 0.000 0.92 1.00 0.000
Worksheet 11 -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
1) 2 3 4 (5) (6) () (8) ©)
Crash S ) CMF for
""‘SL e‘l’e”ty Multi-Use Predicted Npeg
eve Predicted Np;my Predicted Nys, Predicted Nprgwy Predicted Ny, f&dr Bike Path Calibration
from from Ped & factor, C,
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) Table 12- Safety (5)*(6)*(7)*(8)
8 Toolbox
Total 1.440 0.181 0.000 1.621 0.019 0.23 1.00 0.007
Fatal and injury
(FD) 3 B B N B o 1.00 0.007
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
1) 2 3 4 (5) (6) (1) (8) ©
h . CMF for
C“”‘SL Se‘l’e”ty Multi-Use Predicted Nyjyer
eve Predicted Ny,my Predicted Np,sy Predicted Nuauy Predicted N, foicer Bike Path | calibration
from from Ped & factor, C,
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) Table 12- Safety (5)*(6)*(7)*(8)
9 Toolbox
Total 1.440 0.181 0.000 1.621 0.005 0.23 1.00 0.002
Fatal and injury
D) ~ ~ ~ ~ ~ _ 1.00 0.002




Alternative: 2 (Barrier Median)
Segment: Waukegan to Three Lakes

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

©)] (2 (€)] (4)
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 11 and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.322 0.697 1.019
Head-on collisions (from Worksheet 1D) 0.008 0.007 0.015
Angle collisions (from Worksheet 1D) 0.015 0.038 0.053
Sideswipe, same direction (from Worksheet 1D) 0.019 0.235 0.254
Sideswipe, opposite direction (from Worksheet 1D) 0.004 0.001 0.005
Driveway-related collisions (from Worksheet 1H) 0.000 0.000 0.000
Other multiple-vehicle collision (from Worksheet 1D) 0.019 0.075 0.093
Subtotal 0.387 1.053 1.440
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.000 0.009 0.009
Collision with fixed object (from Worksheet 1F) 0.017 0.120 0.137
Collision with other object (from Worksheet 1F) 0.001 0.002 0.003
Other single-vehicle collision (from Worksheet 1F) 0.016 0.016 0.032
Collision with pedestrian (from Worksheet 11) 0.007 0.000 0.007
Collision with bicycle (from Worksheet 1J) 0.002 0.000 0.002
Subtotal 0.043 0.147 0.190
Total 0.430 1.200 1.630
Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments
©)] 2 ) (4)
Predicted average crash frequency, N .
Crash Severity Level predicted rs (Crashes/year) Roadway segment length, L (mi) Crash rate (crashes/milyear)
(Total) from Worksheet 1K 2 /3
Total 1.6 0.22 74
Fatal and injury (FI) 0.4 0.22 2.0
Property damage only (PDO) 1.2 0.22 5.5




Alternative #2
Willow Road 2-Lane with Curbed Median

Intersection Analysis
Willow Road at Three Lakes/ Fox Meadow Drive



Alternative: 2 (Barrier Median)
Intersection: Willow Road at Three Lakes

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information Location Information
Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Intersection at Three Lakes
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions
Intersection type (3ST, 3SG, 4ST, 4SG) -- 4SG
AADT q0r (veh/day) - 37,000
AADT inor (Veh/day) - 2,000
Intersection lighting (present/not present) Not Present Present
Calibration factor, C; 1.00 1.00
Data for unsignalized intersections only: -- --
Number of major-road approaches with left-turn lanes (0,1,2) 0 0
Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - --
Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 3
Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 2
Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 2
Type of left-turn signal phasing for Leg #1 Permissive Protected / Permissive
Type of left-turn signal phasing for Leg #2 - Protected / Permissive
Type of left-turn signal phasing for Leg #3 -- Permissive
Type of left-turn signal phasing for Leg #4 (if applicable) - Permissive
Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 0
Intersection red light cameras (present/not present) Not Present Not Present
Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 17
Maximum number of lanes crossed by a pedestrian (N janesx) - 6
Number of bus stops within 300 m (1,000 ft) of the intersection 0 0
Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Not Present
Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 0
Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections
@ @ ()] 4 5 (6) @)
CMF for Left-Turn Lanes CMF for Left-Turn Signal | CMF for Right-Turn Lanes CMF for Right Turn on Red CMF for Lighting CMF for Red Light Cameras | CMF for Advance Street
Phasing Name Signs
CMF 1i CMF 2i CMF 3i CMF 4i CMFE 5i CMF 6i CMF 7i
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 from Equation 12-36 from Equation 12-37 cmfclearinghouse.org
0.73 0.98 0.92 1.00 0.91 1.00 0.98
(8

Combined CMF

CMF COMB

W*@Q*EAD*)*(E)(7)
0.59




Alternative: 2 (Barrier Median)

Intersection: Willow Road at Three Lakes

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) 2 €] 4 ©)] (6) @ (8 9
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyimy Crashes Npimv CMFs Factor, C; Npimv
from Table 12-10 : from Equation 12- * (7) from .
- 5 S from Table 12-10 1 (4)rora*(5) Worksheet 28 (6)*(7)*(8)
Total -10.99 1.07 0.23 0.39 7.487 1.000 7.487 0.59 1.00 4.424
Fatal and Injury (FI) 13.14 118 0.22 0.33 2571 (4)F|/((g)§g'7(4)'>00) 2672 0.59 1.00 1.579
Property Damage Only -11.02 1.02 0.24 0.44 4633 Orora-Ble 4.815 0.59 1.00 2.845
(PDO) 0.643
Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections
1) (2) 3 4 (©)] (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bimv 1) Proportion of Collision Type Predicted N bimv (PDO) .
Predicted N y; hes/
Typer (crasheslyear) (PDO) (crasheslyear) redicted N pimy (rotar) (Crashes/year)
from Table 12-11 (9)= from Worksheet 2C from Table 12-11 (9)poo from Worksheet 2C (9)roo from Worksheet 2C
Total 1.000 1.579 1.000 2.845 4.424
(2*)e (4)*(5)ppo (3)+(5)
Rear-end collision 0.450 0.710 0.483 1.374 2.085
Head-on collision 0.049 0.077 0.030 0.085 0.163
Angle collision 0.347 0.548 0.244 0.694 1.242
Sideswipe 0.099 0.156 0.032 0.091 0.247
Other multiple-vehicle collision 0.055 0.087 0.211 0.600 0.687
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
1) 2 3 4 O] (6) )] 8 9
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Npjsy Crashes Npimy CMFs Factor, C; Npisy
Crash Severity Level from Table 12-12 from Eqn. 12-24; (7) from
' 4 *(5 *(7)*
a b c from Table 12-12 (FI) from Eqn. 12- Brora ") Worksheet 2B © (@)
24 or 12-27
Total -10.21 0.68 0.27 0.36 0.366 1.000 0.366 0.59 1.00 0.216
Fatal and Injury (FI) 9.25 0.43 0.29 0.09 0.080 (4)FI/((3);I6(4)PDO) 0.079 0.59 1.00 0.047
Property Damage Only -11.34 0.78 0.25 0.44 0.291 Orora-Gle 0.287 0.59 1.00 0.170
(PDO) 0.784




Alternative: 2 (Barrier Median)

Intersection: Willow Road at Three Lakes

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

@

(2

(€)]

4

(©)]

(6)

Collision Type

Proportion of Collision

Typer

Predicted N bisv (i)
(crasheslyear)

(PDO)

Proportion of Collision Type

Predicted N bisv (Ppo)
(crasheslyear)

Predicted N sy (rorar) (Crashes/year)

from Table 12-13

(9)= from Worksheet 2E

from Table 12-13

(9)roo from Worksheet 2E

(9)poo from Worksheet 2E

Total 1.000 0.047 1.000 0.170 0.216

(2)*R)e (4)*(5)ppo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.001 0.000 0.000
Collision with animal 0.002 0.000 0.002 0.000 0.000
Collision with fixed object 0.744 0.035 0.870 0.147 0.182
Collision with other object 0.072 0.003 0.070 0.012 0.015
Other single-vehicle collision 0.040 0.002 0.023 0.004 0.006
Single-vehicle noncollision 0.141 0.007 0.034 0.006 0.012

Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections

@

(@)

3

Q)

®)

()

@

Crash Severity Level

Predicted Npjmny

Predicted Npjsy

Predicted Ny,

fpedi

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E 2)+(3) from Table 12-16 (4)*(5)*(6)
Total - - - - 1.00 --
Fatal and injury (FI) -- -- -- -- 1.00 --
Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
@) &) (©) 4 ®)
CMF for Bus Stops CMF for Schools CMF for Alcohol Sales CMF for Replace W/DW Ped Signals with .
Combined CMF
CMFy,, CMF,, CMFy, CMFsg,
from Table 12-28 from Table 12-29 from Table 12-30 cmfclearinghouse.org (1)*(2)*(3)*(4)
1.00 1.00 1.00 0.75 0.75
Worksheet 2| -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
@ @ ©) Q) ) (6 @
SPF Coefficients . Predicted
. Overdispersion Nopedbase Combined CMF Calibration Ny
Crash Severity Level from Table 12-14 Parameter. k factor, C; ——oe—
3 5 rom ace 3 s ' from Equation 12-29 (4) from Worksheet 2H T (4)*(5)*(B)
Total -9.53 0.40 0.26 0.45 0.04 0.24 0.011 0.75 1.00 0.008
Fatal and Injury (FI) -- -- -- -- -- -- -- -- 1.00 0.008




Alternative: 2 (Barrier Median)
Intersection: Willow Road at Three Lakes

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

@

(2

(€)] 4

®)

(6) (7)

Crash Severity Level

Predicted Npjimy

Predicted Npisy Predicted Ny,

fbikei

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E (2) +(3) from Table 12-17 (4)*(5)*(6)
Total 4.424 0.216 4.640 0.015 1.00 0.070
Fatal and injury (FI) - - -- -- 1.00 0.070
Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections
@ @) (©)] Q)]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 21 and 2J (7) from 2G or 21 and 2J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 0.710 1.374 2.085
Head-on collisions (from Worksheet 2D) 0.077 0.085 0.163
Angle collisions (from Worksheet 2D) 0.548 0.694 1.242
Sideswipe (from Worksheet 2D) 0.156 0.091 0.247
Other multiple-vehicle collision (from Worksheet 2D) 0.087 0.600 0.687
Subtotal 1.579 2.845 4.424
SINGLE-VEHICLE
Collision with parked vehicle (from Worksheet 2F) 0.000 0.000 0.000
Collision with animal (from Worksheet 2F) 0.000 0.000 0.000
Collision with fixed object (from Worksheet 2F) 0.035 0.147 0.182
Collision with other object (from Worksheet 2F) 0.003 0.012 0.015
Other single-vehicle collision (from Worksheet 2F) 0.002 0.004 0.006
Single-vehicle noncollision (from Worksheet 2F) 0.007 0.006 0.012
Collision with pedestrian (from Worksheet 2G or 21) 0.008 0.000 0.008
Collision with bicycle (from Worksheet 2J) 0.070 0.000 0.070
Subtotal 0.124 0.170 0.294
Total 1.703 3.015 4,718

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

@ &)
Predicted average crash frequency, Ny edicted int
Crash severity level (crasheslyear)
(Total) from Worksheet 2K
Total 4.7
Fatal and injury (FI) 1.7
Property damage only (PDO) 3.0




Alternative #2
Willow Road 2-Lane with Curbed Median

Segment Analysis
Willow Road - Three Lakes/ Fox Meadow Drive to
35mph Zone



Alternative: 2 (Barrier Median)

Segment: Three Lakes to 35mph Zone

Worksheet 1A -- General Information and Input Data for Urban and Suburban Roadway Segments

General Information

Location Information

Analyst R. Jacox Roadway Willow Road

Agency or Company TranSystems Roadway Section Three Lakes to Speed Zone Change

Date Performed 09/22/11 Jurisdiction IDOT

Analysis Year 2040

Input Data Base Conditions Site Conditions

Roadway type (2U, 3T, 4U, 4D, ST) - 4D

Length of segment, L (mi) - 0.1

AADT (veh/day) - 37,000

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking -- 0

Median width (ft) - for divided only 15 15

Lighting (present / not present) Not Present Present

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) -- 0

Minor commercial driveways (number) -- 0

Major industrial / institutional driveways (number) -- 0

Minor industrial / institutional driveways (number) -- 0

Major residential driveways (number) -- 0

Minor residential driveways (number) -- 0

Other driveways (number) -- 0

Speed Category

Posted Speed Greater than 30 mph

Roadside fixed object density (fixed objects / mi) 0 40
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 8
Calibration Factor, Cr 1.00 1.00

Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments

@ (2 (€] 4 (5 (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CMF 2r CMF 3r CMF 4r CMF 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 D*2)*(R)*(D)*(5)
1.00 1.11 1.00 0.91 1.00 1.01
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
@ &) (€] 4 ®) (6 )] (8 ©)]
Crash Severity Level SPF Coefficients Overdispersion Parameter, Proportion of Total Adjusted Combined Calibration Predicted
k Initial Nyrmy Crashes Nprmy CMFs Factor, Cr Nbrmy
from Table 12-3 . (6) from
- - 4 *(5 *(7)*
2 b from Table 12-3 from Equation 12-10 @)rora*(5) Waorksheet 1B 6)*(7)*(8)
Total -12.34 1.36 1.32 0.714 1.000 0.714 1.01 1.00 0.722
Fatal and Injury (FI) -12.76 1.28 1.31 0.202 @)e ((g);g9(4)PD°) 0.192 1.01 1.00 0.194
Property Damage Only (PDO) -12.81 1.38 1.34 0.551 (S)TgT;‘;'l(S)F' 0.522 1.01 1.00 0.528




Alternative: 2 (Barrier Median)

Segment: Three Lakes to 35mph Zone

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

@ &) (©)] 4 ®) (6)
Collision Type Proportion of Collision Predicted N brmv (F) Proportion of Collision Predicted N brmv (Poo)
Typer) (crashes/year) TYpPe (pooy (crashes/year) Predicted N prmy (rotaL) (Crashes/year)

from Table 12-4

(9)n from Worksheet 1C

from Table 12-4

(9)roo from Worksheet

(9)7oraL from Worksheet 1C

1C
Total 1.000 0.194 1.000 0.528 0.722
@G (4)*(S)roo ®)+0G)
Rear-end collision 0.832 0.161 0.662 0.350 0.511
Head-on collision 0.020 0.004 0.007 0.004 0.008
Angle collision 0.040 0.008 0.036 0.019 0.027
Sideswipe, same direction 0.050 0.010 0.223 0.118 0.128
Sideswipe, opposite direction 0.010 0.002 0.001 0.001 0.002
Other multiple-vehicle collision 0.048 0.009 0.071 0.038 0.047
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
@ &) (©)] (] ®) (6 )] (8 9
SPF Coefficients Overdispersion Parameter, Proportion of Total Adjusted Combined Calibration | Predicted
Initial N N N
Crash Severity Level e k nitial Nysy Crashes brsv (g)l\;lrl;sm Factor, Cr brsv
= | H _ 4 *(5 * (7%
2 b from Table 12-5 from Equation 12-13 @)rora*(5) Waorksheet 1B 6)*(7)*(8)

Total -5.05 0.47 0.86 0.090 1.000 0.090 1.01 1.00 0.091

Fatal and Injury (FI) -8.71 0.66 0.28 0.017 @)e ((g)igé“)"m) 0.017 1.01 1.00 0.017

Property Damage Only (PDO) -5.04 0.45 1.06 0.074 (S)Tngi'z(s)F' 0.073 1.01 1.00 0.074

Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
@ (&) (©)] 4 ®) (6)
Proportion of Collision Predicted N brsv () Proportion of Collision Predicted N brsv (Poo)
Typeer) (crashes/year) TypPe (pooy (crashes/year) Predicted N ps, (rorar) (Crashes/year)
Collision Type
from Table 12-6 (9)~ from Worksheet 1E from Table 12-6 (9)po0 froniéVorksheet (9)7oraL from Worksheet 1E

Total 1.000 0.017 1.000 0.074 0.091
@G (#)*(S)roo ®)+0G)
Collision with animal 0.001 0.000 0.063 0.005 0.005
Collision with fixed object 0.500 0.009 0.813 0.060 0.069
Collision with other object 0.028 0.000 0.016 0.001 0.002
Other single-vehicle collision 0.471 0.008 0.108 0.008 0.016




Alternative: 2 (Barrier Median)
Segment: Three Lakes to 35mph Zone

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

@ &) (©)] 4 5 (6)
Crashes per driveway Coefficient for traffic o Overdispersion parameter,
. _ Initial Npygwy
Number of driveways, per year, N; adjustment, t Kk

Driveway Type

j Equation 12-16
" from Table 12-7 from Table 12-7 duaton T from Table 12-7
n;* N; * (AADT/15,000)
Major commercial 0 0.033 1.106 0.000
Minor commercial 0 0.011 1.106 0.000
Major industrial/institutional 0 0.036 1.106 0.000
Minor industrial/institutional 0 0.005 1.106 0.000 -
Major residential 0 0.018 1.106 0.000
Minor residential 0 0.003 1.106 0.000
Other 0 0.005 1.106 0.000
Total -- -- -- 0.000 1.39
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
1) 2 () (4) ©)] (6) @
Initial Npygwy Propor::on cf)f total A(:IJUSted Combined CMFs Predicted Npygwy
Crash Severity Level B) from Worksheat crashes (fuy,) Doy Calibration factor, C,
TOTAL 16 from Table 12-7 (2)roraL * (3) | (6) from Worksheet 1B (4)*(5)*(6)
Total 0.000 1.000 0.000 1.01 1.00 0.000
Fatal and injury (FI) -- 0.284 0.000 1.01 1.00 0.000
Property damage only (PDO) -- 0.716 0.000 1.01 1.00 0.000
Worksheet 1l -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
1) 2 3 4 (©) 6) @) (8 9
. CMF for
CrasE Se\llerlty Multi-Use Predicted Npeq,
eve Predicted Np;my Predicted Ny,s, Predicted Nyrquy Predicted Ny, foedr Bike Path Calibration
from Table| fom Ped & factor, C,
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 12-8 Safety (5)*(6)*(7)*(8)
Toolbox
Total 0.722 0.091 0.000 0.813 0.019 0.23 1.00 0.004
Fatal and injury
D) ~ ~ ~ ~ ~ _ 1.00 0.004
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
1) 2 3 4 (©)] 6) @) (8 €]
. CMF for
Craszjlz\l/emy Multi-Use Predicted Npiyer
Predicted Nymy Predicted Ny,s, Predicted Nyrquy Predicted Ny, Foiker Bike Path Calibration
from Table| oM Ped & factor, C,
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 12-9 Safety (5)*(6)*(7)*(8)
Toolbox
Total 0.722 0.091 0.000 0.813 0.005 0.23 1.00 0.001
Fatal and injury
) ~ ~ ~ ~ ~ _ 1.00 0.001




Alternative: 2 (Barrier Median)
Segment: Three Lakes to 35mph Zone

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

1) 2 3 4
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 11 and 1J (8) from Worksheet 1l and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.161 0.350 0.511
Head-on collisions (from Worksheet 1D) 0.004 0.004 0.008
Angle collisions (from Worksheet 1D) 0.008 0.019 0.027
Sideswipe, same direction (from Worksheet 1D) 0.010 0.118 0.128
Sideswipe, opposite direction (from Worksheet 1D) 0.002 0.001 0.002
Driveway-related collisions (from Worksheet 1H) 0.000 0.000 0.000
Other multiple-vehicle collision (from Worksheet 1D) 0.009 0.038 0.047
Subtotal 0.194 0.528 0.722
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.000 0.005 0.005
Collision with fixed object (from Worksheet 1F) 0.009 0.060 0.069
Collision with other object (from Worksheet 1F) 0.000 0.001 0.002
Other single-vehicle collision (from Worksheet 1F) 0.008 0.008 0.016
Collision with pedestrian (from Worksheet 11) 0.004 0.000 0.004
Collision with bicycle (from Worksheet 1J) 0.001 0.000 0.001
Subtotal 0.022 0.074 0.095
Total 0.216 0.602 0.818
Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments
1) 2 3 4
Predicted average crash frequency, N .
Crash Severity Level predicted rs (Crashes/year) Roadway segment length, L (mi) Crash rate (crashes/milyear)
(Total) from Worksheet 1K 2/
Total 0.8 0.10 8.2
Fatal and injury (FI) 0.2 0.10 2.2
Property damage only (PDO) 0.6 0.10 6.0




Alternative #2
Willow Road 2-Lane with Curbed Median

Segment Analysis
Willow Road - 35mph Zone to Sunset Ridge Road



Alternative: 2 (Barrier Median)
Segment: 35mph to Sunset Ridge

Worksheet 1A -- General Information and Input Data for Urban and Suburban Roadway Segments

General Information

Location Information

Analyst R. Jacox
Agency or Company TranSystems
Date Performed 09/22/11

Roadway
Roadway Section
Jurisdiction
Analysis Year

IDOT
2040

Willow Road
Speed Zone Change to Sunset Ridge

Input Data Base Conditions Site Conditions
Roadway type (2U, 3T, 4U, 4D, ST) -- 4D
Length of segment, L (mi) - 0.13
AADT (veh/day) -- 37,000
Type of on-street parking (none/parallel/angle) None None
Proportion of curb length with on-street parking -- 0
Median width (ft) - for divided only 15 15
Lighting (present / not present) Not Present Present
Auto speed enforcement (present / not present) Not Present Not Present
Major commercial driveways (number) -- 0
Minor commercial driveways (number) -- 0
Major industrial / institutional driveways (number) -- 1
Minor industrial / institutional driveways (number) -- 1
Major residential driveways (number) -- 0
Minor residential driveways (number) -- 0
Other driveways (number) -- 0

Speed Category

Posted Speed Greater than 30 mph

Roadside fixed object density (fixed objects / mi) 0 16
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 7
Calibration Factor, Cr 1.00 1.00

Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments

) 2 3 4) (®) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CMF 2r CMF 3r CMF 4r CMEF 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 (L)*(2)*(3)*(4)*(5)
1.00 1.03 1.00 0.91 1.00 0.94
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
) 2) ®3) 4) (5) (6) ) (8) 9)
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
Parameter, k Initial Nprmy Crashes Nprmy CMFs Factor, Cr Nprmy
from Table 12-3 from Table 12-3 from Equation 12-10 (4) *(5) (6) from (6)*(7)*(8)
a b TOTAL Worksheet 1B
Total -12.34 1.36 1.32 0.928 1.000 0.928 0.94 1.00 0.870
Fatal and Injury (FI) -12.76 1.28 1.31 0.263 @/ (et (4)poo) 0.249 0.94 1.00 0.234
0.269
Property Damage Only (PDO) -12.81 1.38 1.34 0.716 (S)Tg%'l@” 0.679 0.94 1.00 0.636




Alternative: 2 (Barrier Median)
Segment: 35mph to Sunset Ridge

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

@) 2 (€)] 4 (5) (6)
Collision Type Proportion of Collision Predicted N brmv =) Proportion of Collision Predicted N brmv (Ppo)
Typeer) (crasheslyear) Type (o) (crasheslyear) Predicted N pmy (rorar) (Crashes/year)

from Table 12-4

(9)r from Worksheet 1C

from Table 12-4

(9)rpo from Worksheet

(9)roraL from Worksheet 1C

1C
Total 1.000 0.234 1.000 0.636 0.870
2*Q)r (4)*(5)poo (3)+(5)
Rear-end collision 0.832 0.194 0.662 0.421 0.616
Head-on collision 0.020 0.005 0.007 0.004 0.009
Angle collision 0.040 0.009 0.036 0.023 0.032
Sideswipe, same direction 0.050 0.012 0.223 0.142 0.154
Sideswipe, opposite direction 0.010 0.002 0.001 0.001 0.003
Other multiple-vehicle collision 0.048 0.011 0.071 0.045 0.056
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
1) 2 3 4 (©)] (6) ) (8) 9)
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
Initial N N N
Crash Severity Level PR Parameter, k brsv Crashes brsv (g)’\?:jn Factor, Cr brsv
- - i - 4 *(5 *(7)*
a o from Table 12-5 from Equation 12-13 (4)rora*(5) Worksheet 18 (6)*(7)*(8)

Total -5.05 0.47 0.86 0.117 1.000 0.117 0.94 1.00 0.110

Fatal and Injury (Fl) -8.71 0.66 0.28 0.022 @)ef ((g){§§4)P”°) 0.022 0.94 1.00 0.021

Property Damage Only (PDO) -5.04 0.45 1.06 0.096 (S)ng;f)“ 0.095 0.94 1.00 0.089

Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
1) (2 3 4 (©)] 6)
Proportion of Collision Predicted N brsv (7 Proportion of Collision Predicted N brsv (Ppo)
Typery (crasheslyear) Type (ppo) (crashesl/year) Predicted N 5, (roraL) (Crashes/year)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)poo fromlI\EN orkshest (9)roraL from Worksheet 1E

Total 1.000 0.021 1.000 0.089 0.110
(23 (4)*(5)poo (3)+(5)
Collision with animal 0.001 0.000 0.063 0.006 0.006
Collision with fixed object 0.500 0.010 0.813 0.072 0.083
Collision with other object 0.028 0.001 0.016 0.001 0.002
Other single-vehicle collision 0.471 0.010 0.108 0.010 0.019

10



Alternative: 2 (Barrier Median)
Segment: 35mph to Sunset Ridge

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

@) 2 (€)] 4 ®) (6)
Crashes per driveway Coefficient for traffic - Overdispersion parameter,
. X Initial Nprqwy
) Number of driveways, per year, N; adjustment, t k
Driveway Type

" from Table 12-7 from Table 12-7 Equation 12-16 from Table 12-7
n * N; * (AADT/15,000)'
Major commercial 0 0.033 1.106 0.000
Minor commerecial 0 0.011 1.106 0.000
Major industrial/institutional 1 0.036 1.106 0.098
Minor industrial/institutional 1 0.005 1.106 0.014 -
Major residential 0 0.018 1.106 0.000
Minor residential 0 0.003 1.106 0.000
Other 0 0.005 1.106 0.000
Total -- - -- 0.111 1.39
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
1) (2 () (4) (©)] (6) ()
Initial Ny gy ProporEon ?f total Aclﬂusted Combined CMFs Predicted Np gy
Crash Severity Level B) rom Workehaet crashes (fgu) Ardys Calibration factor, C,
e from Table 12-7 (2)roraL * (3) | (6) from Worksheet 1B (4)*(5)%(6)
Total 0.111 1.000 0.111 0.94 1.00 0.104
Fatal and injury (FI) - 0.284 0.032 0.94 1.00 0.030
Property damage only (PDO) -- 0.716 0.080 0.94 1.00 0.075
Worksheet 11 -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
1) 2 3 4 (5) (6) (7) (8 C)]
. CMF for
Crash Se‘l’e”ty Multi-Use Predicted Npeg
Leve Predicted Np;my Predicted Np,sy Predicted Nprgwy Predicted Ny, foedr Bike Path calibration
from from Ped & factor, C,
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) Table 12- Safety (5)*(6)*(7)*(8)
8 Toolbox
Total 0.870 0.110 0.104 1.084 0.019 0.23 1.00 0.005
Fatal and injury
. 0.005
(F1) - -- - -- - - 1.00
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
(€] (2 (€] (4) ®) (6) (7) (8) )
. CMF for
CrasE Se\I/erlty Multi-Use Predicted Npxer
eve Predicted Ny;my Predicted Np,s, Predicted Ny gwy Predicted Ny, fhiker Bike Path Calibration
from from Ped & factor, C,
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) Table 12- Safety (5)*(6)*(7)*(8)
9 Toolbox
Total 0.870 0.110 0.104 1.084 0.005 0.23 1.00 0.001
Fatal and injury
D) ~ ~ - ~ ~ _ 1.00 0.001

11



Alternative: 2 (Barrier Median)
Segment: 35mph to Sunset Ridge

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

©)] (2 (€)] (4)
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 11 and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.194 0.421 0.616
Head-on collisions (from Worksheet 1D) 0.005 0.004 0.009
Angle collisions (from Worksheet 1D) 0.009 0.023 0.032
Sideswipe, same direction (from Worksheet 1D) 0.012 0.142 0.154
Sideswipe, opposite direction (from Worksheet 1D) 0.002 0.001 0.003
Driveway-related collisions (from Worksheet 1H) 0.030 0.075 0.104
Other multiple-vehicle collision (from Worksheet 1D) 0.011 0.045 0.056
Subtotal 0.263 0.711 0.975
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.000 0.006 0.006
Collision with fixed object (from Worksheet 1F) 0.010 0.072 0.083
Collision with other object (from Worksheet 1F) 0.001 0.001 0.002
Other single-vehicle collision (from Worksheet 1F) 0.010 0.010 0.019
Collision with pedestrian (from Worksheet 11) 0.005 0.000 0.005
Collision with bicycle (from Worksheet 1J) 0.001 0.000 0.001
Subtotal 0.027 0.089 0.116
Total 0.290 0.800 1.090
Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments
©)] 2 (€)] (4)
Predicted average crash frequency, N .
Crash Severity Level predicted rs (Crashes/year) Roadway segment length, L (mi) Crash rate (crashes/milyear)
(Total) from Worksheet 1K 2 /3
Total 1.1 0.13 8.4
Fatal and injury (FI) 0.3 0.13 2.2
Property damage only (PDO) 0.8 0.13 6.2




Alternative #2
Willow Road 2-Lane with Curbed Median

Intersection Analysis
Willow Road at Sunset Ridge Road



Alternative: 2 (Barrier Median)
Intersection: Willow Road at Sunset Ridge Road

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information Location Information
Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Intersection at Sunset Ridge Road
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions
Intersection type (3ST, 3SG, 4ST, 4SG) -- 4SG
AADT pq0r (veh/day) - 37,000
AADT inor (Veh/day) - 12,000
Intersection lighting (present/not present) Not Present Present
Calibration factor, C; 1.00 1.00
Data for unsignalized intersections only: -- --
Number of major-road approaches with left-turn lanes (0,1,2) 0 0
Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - -
Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 4
Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 2
Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 4
Type of left-turn signal phasing for Leg #1 Permissive Protected / Permissive
Type of left-turn signal phasing for Leg #2 - Protected / Permissive
Type of left-turn signal phasing for Leg #3 -- Protected / Permissive
Type of left-turn signal phasing for Leg #4 (if applicable) - Protected / Permissive
Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 1
Intersection red light cameras (present/not present) Not Present Not Present
Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 110
Maximum number of lanes crossed by a pedestrian (Nanesy) - 3
Number of bus stops within 300 m (1,000 ft) of the intersection 0 1
Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Present
Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 0
Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections
1) 2 )] 4 (5 (6) (@)
CMF for Left-Turn Lanes CMF for Left-Turn Signal [ CMF for Right-Turn Lanes [CMF for Right Turn on| CMF for Lighting CMF for Red Light | CMF for Advance Street
Phasing Red Cameras Name Signs
CMF 1i CMF 2i CMF 3i CMF 4i CME 5i CMF 6i CMF 7i |
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 | from Equation 12-36  from Equation 12-37 cmfclearinghouse.org
0.66 0.96 0.92 0.98 0.91 1.00 0.98
(8) 9
Interconnect/Coordinate Combined CMF
Traffic Signals; Optimization
CMF 8i [ CMF come
ITE Toolbox 1)*(2)*(3)*(4)*(5)*(6)*(7)*(§
0.84 0.43




Alternative: 2 (Barrier Median)

Intersection: Willow Road at Sunset Ridge Road

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) (2 (3) 4 (5) (6) @) (8) (9)
Crash Severity Level SPF Coefficients Overdispersion Initial | Proportion of Total | Adjusted [Combin|Calibration| Predicted
Parameter, k Npimv Crashes Npimy ed Factor, C; Npimy
from Table 12-10 from (7) from
- 4 *(5 * *
3 b S from Table 12-10 Equation (4)roraL*(®) Worksh (6)*(7)*(8)
Total -10.99 1.07 0.23 0.39 11.306 1.000 11.306 0.43 1.00 4.873
Fatal and Injury (FI) -13.14 1.18 0.22 0.33 3.813 (4)FI/((3);:é4)PDO) 3.942 0.43 1.00 1.699
Property Damage Only -11.02 1.02 0.24 0.44 7.123 Orora-B)e 7.364 0.43 1.00 3.174
(PDO) 0.651

Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

_ @) 2 3 O] ©) (6)
Collision Type Proportion of Collision Predicted N bimv ¢ Proportion of Collision Type Predicted N Predicted N pimy (rotaL)
Type crashes/year bimv (PDO) hes/
yper ( year) (PDO) (crasheslyea (crasheslyear)
(9)roo from
from Table 12-11 (9)r from Worksheet 2C from Table 12-11 (9)poo from Worksheet 2C
Worksheet
Total 1.000 1.699 1.000 3.174 4.873
2*(3)r (4)*(5)poo (3)+(5)
Rear-end collision 0.450 0.765 0.483 1.533 2.298
Head-on collision 0.049 0.083 0.030 0.095 0.178
Angle collision 0.347 0.590 0.244 0.774 1.364
Sideswipe 0.099 0.168 0.032 0.102 0.270
Other multiple-vehicle collision 0.055 0.093 0.211 0.670 0.763
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
1) (2 3 4 (5 (6) () (8 9)
SPF Coefficients Overdispersion Initial | Proportion of Total | Adjusted [Combin|Calibration| Predicted
Parameter, k Npisv Crashes Npimv ed Factor, C; Npisv
Crash Severity Level from Table 12-12 from Eqn. (7) from
4 *| 5 * *
from Table 12-12 12-24; (FI) #roral ") Worksh ©1"®
a b c
from Egn.
Total -10.21 0.68 0.27 0.36 0.594 1.000 0.594 0.43 1.00 0.256
Fatal and Injury (FI) -9.25 0.43 0.29 0.09 0.135 (4)F'/((3)2Fgé4)PD°) 0.136 0.43 1.00 0.059
Property Damage Only -11.34 0.78 0.25 0.44 0.455 O)rorar-Oe 0.458 0.43 1.00 0.197
(PDO) 0.771
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Alternative: 2 (Barrier Median)

Intersection: Willow Road at Sunset Ridge Road

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

@ @ ©) @ ©) ©)
Collision Type Proportion of Collision Predicted N bisv ¢ Proportion of Collision Type Predicted N Predicted N sy (rorav)
Typeer (crasheslyear) PDO) bisv (PDO) (crashes/year)
(crasheslyea
f : ) (9)roo from
rom Table 12-13 (9)r from Worksheet 2E from Table 12-13 (9)roo from Worksheet 2E
Worksheet
Total 1.000 0.059 1.000 0.197 0.256
2*(3)r (4)*(5)poo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.001 0.000 0.000
Collision with animal 0.002 0.000 0.002 0.000 0.001
Collision with fixed object 0.744 0.044 0.870 0.172 0.215
Collision with other object 0.072 0.004 0.070 0.014 0.018
Other single-vehicle collision 0.040 0.002 0.023 0.005 0.007
Single-vehicle noncollision 0.141 0.008 0.034 0.007 0.015
Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections
1) (2 (3 @ (5) (6) ()
Predicted Nyjmy Predicted Ny;sy Predicted foedi Predicted Npeq;
Crash Severity Level N Calibration factor, C;
(9) from Worksheet 2C (9) from Worksheet 2E | (2) + (3) from Table 12-16 (4)*(5)*(6)
Total - - - - 1.00 -
Fatal and injury (FI) -- - - - 1.00 --

Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections

@

2 (3)

4)

(©)

(6)

CMF for Bus Stops

CMF for Schools

CMF for Alcohol Sales
Establishments

CMF for Install
Refuge Island

CMF for Replace W/DW Ped
Signals with Countdown Ped Signals

Combined CMF

CMFy, CMF,, CMF;, CMF,, CMFs,
from Table 12-28 from Table 12-29 from Table 12-30 cmfclearinghouse.org cmfclearinghouse.org (D)*(2)*(3)*(4)*(5)*(6)
2.78 1.35 1.00 0.44 0.75 1.24
Worksheet 2l -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
@ @ @) @ ©) ©) @)
SPF Coefficients Over.dlsp Noedsase Combined CMF ) ) Predicted
. ersion Calibration Npeg
Crash Severity Level P Table 12-12 factor. C Dedi
2 5 rom ‘& (? = ] s Paranlzete from Equation 12-29 |(4) from Worksheet 2H T (4)*(B)*(6)
r
Total -9.53 0.40 0.26 0.45 0.04 0.24 0.038 1.24 1.00 0.047
Fatal and Injury (FI) -- -- -- -- -- -- -- -- 1.00 0.047
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Alternative: 2 (Barrier Median)

Intersection: Willow Road at Sunset Ridge Road

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

1) 2 3 O] (5) (6) ()]
Predicted Ny Predicted Nysy Predicted fikei Predicted Npeqi
Crash Severity Level Ny Calibration factor, C;
(9) from Worksheet 2C (9) from Worksheet 2E | (2) + (3) from Table 12-17 (4)*(5)*(6)
Total 4.873 0.256 5.129 0.015 1.00 0.077
Fatal and injury (FI) -- -- -- -- 1.00 0.077
Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections
1) (2 3 4

Fatal and injury (FI) Property damage only (PDO) Total

Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 2| and 2J (7) from 2G or 21 and 2J

MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 0.765 1.533 2.298
Head-on collisions (from Worksheet 2D) 0.083 0.095 0.178
Angle collisions (from Worksheet 2D) 0.590 0.774 1.364
Sideswipe (from Worksheet 2D) 0.168 0.102 0.270
Other multiple-vehicle collision (from Worksheet 2D) 0.093 0.670 0.763
Subtotal 1.699 3.174 4.873

SINGLE-VEHICLE

Collision with parked vehicle (from Worksheet 2F) 0.000 0.000 0.000
Collision with animal (from Worksheet 2F) 0.000 0.000 0.001
Collision with fixed object (from Worksheet 2F) 0.044 0.172 0.215
Collision with other object (from Worksheet 2F) 0.004 0.014 0.018
Other single-vehicle collision (from Worksheet 2F) 0.002 0.005 0.007
Single-vehicle noncollision (from Worksheet 2F) 0.008 0.007 0.015
Collision with pedestrian (from Worksheet 2G or 2I) 0.047 0.000 0.047
Collision with bicycle (from Worksheet 2J) 0.077 0.000 0.077
Subtotal 0.183 0.197 0.380
Total 1.882 3.371 5.253

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

(©)

(@)

Crash severity level

Predicted average crash frequency, Ny egicted

int (crasheslyear)

(Total) from Worksheet 2K

Total 5.3
Fatal and injury (FI) 1.9
Property damage only (PDO) 3.4
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Alternative #2
Willow Road 2-Lane with Curbed Median

Segment Analysis
Willow Road - Sunset Ridge Road to Old Willow Road



Alternative: 2 (Barrier Median)
Segment: Sunset Ridge to Old Willow

Worksheet 1A -- General Information and Input Data for Urban and Suburban ﬁoadway Segments

General Information

Location Information

Analyst R. Jacox Roadway Willow Road

Agency or Company TranSystems Roadway Section Sunset Ridge to Old Willow Rd

Date Performed 09/22/11 Jurisdiction IDOT

Analysis Year 2040

Input Data Base Conditions Site Conditions

Roadway type (2U, 3T, 4U, 4D, ST) -- 3T

Length of segment, L (mi) -- 0.18

AADT (veh/day) -- 31,000

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking -- 0

Median width (ft) - for divided only 15 Not Present

Lighting (present / not present) Not Present Present

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) -- 0

Minor commercial driveways (number) -- 1

Major industrial / institutional driveways (number) -- 1

Minor industrial / institutional driveways (number) -- 0

Major residential driveways (number) -- 0

Minor residential driveways (number) -- 4

Other driveways (number) -- 0

Speed Category

Posted Speed Greater than 30 mph

Roadside fixed object density (fixed objects / mi) 0 11
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 7
Calibration Factor, Cr 1.00 1.00
Worksheet 1B1 -- Crash Modification Factors for Urban and Suburban Roadway Segments - Fatality/Injury Crashes (FI)
1) (2 (©)] 4 (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement [ CMF for Provide a Median
CMF 1r CMEF 2r CMEF 3r CMF 4r CMEF 5r CME 6r
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 from Table 13-10
1.00 1.01 1.00 0.93 1.00 0.78
()]
Combined CMF
CMF comb
(L**R*A@)*(5)*(6)
0.73
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Alternative: 2 (Barrier Median)
Segment: Sunset Ridge to Old Willow

Worksheet 1B2 -- Crash Modification Factors for Urban and Suburban Roadway Segments - Property Damage Only Crashes (PDO)

1) (2 )] 4 (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement [ CMF for Provide a Median
CMF 1r CMEF 2r CMEF 3r CMF 4r CME 5r CME 6r
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 from Table 13-11
1.00 1.01 1.00 0.93 1.00 1.09
()]

Combined CMF

CMF comb

W** ) A*(5)*(6)
1.02

Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments

1) (2 3 4 (5) 6) () (8 (9
Crash Severity Level SPF Coefficients Overdispersion B Proportion of Total | Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyrmy Crashes Normv CMFs Factor, Cr Nprmv
from Table 12-3 3 ) 3 % (6) from (VK
2 b from Table 12-3 from Equation 12-10 (4)roraL*(5) Worksheet 1B (6)*(7)*(8)

Total -12.40 1.41 0.66 1.595 1.000 1.595 0.93 1.00 1.488

Fatal and Injury (FI) -16.45 1.69 0.59 0.503 (4)F'/((g);'1+5(4)"°°) 0.502 0.73 1.00 0.368

Property Damage Only (PDO) -11.95 1.33 0.59 1.094 (S)Tngg's(S)F' 1.093 1.02 1.00 1.120

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments
1) (2 (3 4 (5) (6)
Collision Type Proportion of Collision Predicted N brmv () Proportion of Collision Predicted N brmv (Poo) )
Typee) (crashes/year) Type oo (crashes/year) Predicted N yrmy (rora) (Crashes/year)
from Table 12-4 (9)r from Worksheet 1C from Table 12-4 (O)poo fron; (\:N orksheet (9)rora from Worksheet 1C

Total 1.000 0.368 1.000 1.120 1.488
(2)*) (4)*(5)ppo (3)+(5)
Rear-end collision 0.845 0.311 0.842 0.943 1.254
Head-on collision 0.034 0.013 0.020 0.022 0.035
Angle collision 0.069 0.025 0.020 0.022 0.048
Sideswipe, same direction 0.001 0.000 0.078 0.087 0.088
Sideswipe, opposite direction 0.017 0.006 0.020 0.022 0.029
Other multiple-vehicle collision 0.034 0.013 0.020 0.022 0.035
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Alternative: 2 (Barrier Median)

Segment: Sunset Ridge to Old Willow

Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments

1) (2 3 4 (5) (6) ) (8 (9)
SPF Coefficients Overdispersion B Proportion of Total | Adjusted Combined | Calibration | Predicted
Crash Severity Level NS Parameter, k Initial Npsy Crashes Nprsy (g)lx;lrl;?n Factor, Cr Nbrsv
- ~ . _ * * *
2 b from Table 12-5 from Equation 12-13 (@) roraL*(5) Worksheet 1B (6)*(7)*(8)
Total -5.74 0.54 1.37 0.154 1.000 0.154 0.95 1.00 0.146
Fatal and Injury (FI) -6.37 0.47 1.06 0.040 (4)FI/((3)5g7(4)PDO) 0.041 0.73 1.00 0.030
Property Damage Only (PDO) -6.29 0.56 1.93 0.109 (S)TST;QS)F' 0.113 1.02 1.00 0.116
Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
1) 2 3 4 (©)] (6)
Proportion of Collision Predicted N brsv (F1) Proportion of Collision Predicted N brsv (PpO)
Typee) (crasheslyear) Type oo (crashes/year) Predicted N sy (roraL) (Crashes/year)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)poo fronll\EN orksheet (9)roraL from Worksheet 1E
Total 1.000 0.030 1.000 0.116 0.146
(2)*()r (4)*(5)ppo (3)+(5)
Collision with animal 0.001 0.000 0.001 0.000 0.000
Collision with fixed object 0.688 0.021 0.963 0.111 0.132
Collision with other object 0.001 0.000 0.001 0.000 0.000
Other single-vehicle collision 0.310 0.009 0.035 0.004 0.013

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

1) (2 (3 4 (5) (6)
Crashes per driveway Coefficient for traffic Initial N Overdispersion
Number of driveways, per year, N; adjustment, t prdwy parameter, k

Driveway Type

N from Table 12-7 from Table 12-7 Equation 12-16 n from Table 12-7
n * N, * (AADT/15,000)

Major commercial 0 0.033 1.000 0.000

Minor commercial 1 0.011 1.000 0.023

Major industrial/institutional 1 0.036 1.000 0.074

Minor industrial/institutional 0 0.005 1.000 0.000 -

Major residential 0 0.018 1.000 0.000

Minor residential 4 0.003 1.000 0.025

Other 0 0.005 1.000 0.000

Total - - - 0.122 1.10

Changed lookup function to pull data for 4D values from Table 12-7 instead, since this alternative would behave similar to 4D rather than 3T.
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Alternative: 2 (Barrier Median)

Segment: Sunset Ridge to Old Willow

Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments

@ @ () (C) ®) (6) @)
Initial Norawy Propor::on ?f total A(,il]usted Combined CMFs Predicted Npgwy
Crash Severity Level crashes (fuuy) brdw

(5)toraL from Worksheet

from Table 12-7

(Z)TOTAL * (3)

Calibration factor, C,

16 (6) from Worksheet 1B (4)*(5)*(6)
Total 0.122 1.000 0.122 0.95 1.00 0.116
Fatal and injury (FI) - 0.243 0.030 0.73 1.00 0.022
Property damage only (PDO) -- 0.757 0.092 1.02 1.00 0.095
Worksheet 1l -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
1) (2 (3 4 (5) (6) () _(®)
_ Predicted Npmy Predicted Ny, Predicted Npygu Predicted Ny, foedr Calibration Predicted Npegr
Crash Severity Level from Table
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 12-8 factor, C, (5)*(6)*(7)
Total 1.488 0.146 0.116 1.750 0.013 1.00 0.023
Fatal and injury (FI) -- -- -- -- -- 1.00 0.023
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
1) 3 4 (©)] (6) (7) ()] ()]

Crash CMF for

S rtaSL | Multi-Use Predicted Nyjyer
everity Leve Predicted Nymy Predicted Np,sy Predicted Npqw Predicted Ny, foiker Bike Path Calibration
from from Ped & factor, C,
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) Table 12- Safety (5)*(6)*(7)*(8)
9 Toolbox

Total 1.488 0.146 0.116 1.750 0.007 0.23 1.00 0.003
Fatal and injury

1) _ _ _ ~ _ 1.00 0.003
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Alternative: 2 (Barrier Median)
Segment: Sunset Ridge to Old Willow

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

1) (2) (3 @
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and  [(6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 11 and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.311 0.943 1.254
Head-on collisions (from Worksheet 1D) 0.013 0.022 0.035
Angle collisions (from Worksheet 1D) 0.025 0.022 0.048
Sideswipe, same direction (from Worksheet 1D) 0.000 0.087 0.088
Sideswipe, opposite direction (from Worksheet 1D) 0.006 0.022 0.029
Driveway-related collisions (from Worksheet 1H) 0.022 0.095 0.116
Other multiple-vehicle collision (from Worksheet 1D) 0.013 0.022 0.035
Subtotal 0.390 1.214 1.604
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.000 0.000 0.000
Collision with fixed object (from Worksheet 1F) 0.021 0.111 0.132
Collision with other object (from Worksheet 1F) 0.000 0.000 0.000
Other single-vehicle collision (from Worksheet 1F) 0.009 0.004 0.013
Collision with pedestrian (from Worksheet 11) 0.023 0.000 0.023
Collision with bicycle (from Worksheet 1J) 0.003 0.000 0.003
Subtotal 0.056 0.116 0.171
Total 0.446 1.330 1.776

Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments

@

@

®3)

(&)

Crash Severity Level

Predicted average crash frequency,
N predicted 1s (Crashes/year)

Roadway segment length, L (mi)

Crash rate (crashes/milyear)

(Total) from Worksheet 1K 2/
Total 1.8 0.18 9.9
Fatal and injury (FI) 0.4 0.18 2.5
Property damage only (PDO) 1.3 0.18 7.4
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Alternative #2
Willow Road 2-Lane with Curbed Median

Segment Analysis
Willow Road - Old Willow Road to Wagner Road



Alternative: 2 (Barrier Median)
Segment: Old Willow to Wagner

Worksheet 1A -- General Information and Input Data for Urban and Suburban Roadway Segments

General Information

Location Information

Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Roadway Section Old Willow Rd. to Wagner
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions
Roadway type (2U, 3T, 4U, 4D, ST) -- 3T
Length of segment, L (mi) - 0.42
AADT (veh/day) - 31,000
Type of on-street parking (none/parallel/angle) None None
Proportion of curb length with on-street parking - 0
Median width (ft) - for divided only 15 Not Present
Lighting (present / not present) Not Present Present
Auto speed enforcement (present / not present) Not Present Not Present
Major commercial driveways (number) - 0
Minor commercial driveways (number) -- 0
Major industrial / institutional driveways (number) - 0
Minor industrial / institutional driveways (number) -- 0
Major residential driveways (number) - 0
Minor residential driveways (number) -- 12
Other driveways (number) - 0
Speed Category -- Posted Speed Greater than 30 mph
Roadside fixed object density (fixed objects / mi) 0 5
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 7
Calibration Factor, Cr 1.00 1.00
Worksheet 1B1 -- Crash Modification Factors for Urban and Suburban Roadway Segments - Fatality/Injury Crashes (FI)
(€] ) (€] (4 (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement | CMF for Provide a Median
CMF 1r CMF 2r CMF 3r CMF 4r CMF 5r CMF 6r
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 from Table 13-10
1.00 1.00 1.00 0.93 1.00 0.78
@)

Combined CMF

CMF comb

LRI EA)*(5)*(6)
0.73
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Alternative: 2 (Barrier Median)
Segment: Old Willow to Wagner

Worksheet 1B2 -- Crash Modification Factors for Urban and Suburban Roadway Segments - Property Damage Only Crashes (PDO)

(€] 2 (€] 4 ®) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement | CMF for Provide a Median
CMF 1r CMEF 2r CMEF 3r CMEF 4r CME 5r CME 6r
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 from Table 13-11
1.00 1.00 1.00 0.93 1.00 1.09
@
Combined CMF
CMF comb
W @*E*A*(5)*(6)
1.02
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
(€] 2 () 4 ®) (6) )] (8) )
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
Parameter, k Initial Nprmy Crashes Nprmy CMFs Factor, Cr Nprmy
from Table 12-3 from Table 12-3 from Equation 12-10 @yrora(s) | - © from 6)(7)*®)
a b Worksheet 1B
Total -12.40 1.41 0.66 3.722 1.000 3.722 0.93 1.00 3.450
Fatal and Injury (F1) -16.45 1.69 0.59 1174 (4)m/((g);'l+é4)m) 1172 073 1.00 0.854
Property Damage Only (PDO) -11.95 1.33 0.59 2.552 (S)ng‘g'és)” 2.550 1.02 1.00 2.596
Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments
@) 2 (€] 4 ®) (6)
Collision Type Proportion of Collision Predicted N brmv ) Proportion of Collision Predicted N brmv ppoy
Typer (crasheslyear) Type ooy (crasheslyear) Predicted N p;my (roTau) (Crashes/year)

from Table 12-4

(9)r from Worksheet 1C

from Table 12-4

(9)roo from Worksheet

(9)roraL from Worksheet 1C

iC

Total 1.000 0.854 1.000 2.596 3.450

2@ (4)*(5)ppo (3)+(5)
Rear-end collision 0.845 0.722 0.842 2.186 2.907
Head-on collision 0.034 0.029 0.020 0.052 0.081
Angle collision 0.069 0.059 0.020 0.052 0.111
Sideswipe, same direction 0.001 0.001 0.078 0.202 0.203
Sideswipe, opposite direction 0.017 0.015 0.020 0.052 0.066
Other multiple-vehicle collision 0.034 0.029 0.020 0.052 0.081
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Alternative: 2 (Barrier Median)
Segment: Old Willow to Wagner

Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments

(€] 2 ()] 4 ®) (6) )] (8) )
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
Crash Severity Level T Parameter, k Initial Nprsy Crashes Nprsy (t(sl)l\ﬁlrlz)sm Factor, Cr Nprsy
- - i - * *(7)%
2 - from Table 12-5 from Equation 12-13 (#rora*(®) Worksheet 18 (6)*(7)*(8)
Total -5.74 0.54 1.37 0.360 1.000 0.360 0.94 1.00 0.338
Fatal and Injury (FT) 6.37 0.47 1.06 0.093 (4)m/((g)2Fg7(4)PD0) 0.096 073 1.00 0.070
Property Damage Only (PDO) -6.29 0.56 1.93 (S)TST;‘S'S(S)F' 0.264 1.02 1.00 0.268
Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
€] 2 (€] 4 ®) (6)
Proportion of Collision Predicted N orsv 1) Proportion of Collision Predicted N brsv (ppo)
Typer (crasheslyear) Type eoo) (crasheslyear) Predicted N ps, (toTaL) (Crashes/year)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)re0 frorriI\ENmKSheet (9)roraL from Worksheet 1E
Total 1.000 0.070 1.000 0.268 0.338
2@ (4)*(5)ppo (3)+(5)
Collision with animal 0.001 0.000 0.001 0.000 0.000
Collision with fixed object 0.688 0.048 0.963 0.258 0.307
Collision with other object 0.001 0.000 0.001 0.000 0.000
Other single-vehicle collision 0.310 0.022 0.035 0.009 0.031
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Alternative: 2 (Barrier Median)
Segment: Old Willow to Wagner

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

)] 2 (€] 4 ®) (6)
Crashes per driveway Coefficient for traffic i Overdispersion parameter,
. ; Initial Npygwy
Number of driveways, per year, N, adjustment, t Kk

Driveway Type

n; Equation 12-16
i from Table 12-7 from Table 12-7 N (AADT/15,000) from Table 12-7
Major commercial 0 0.033 1.000 0.000
Minor commercial 0 0.011 1.000 0.000
Major industrial/institutional 0 0.036 1.000 0.000
Minor industrial/institutional 0 0.005 1.000 0.000 -
Major residential 0 0.018 1.000 0.000
Minor residential 12 0.003 1.000 0.074
Other 0 0.005 1.000 0.000
Total - -- - 0.074 1.10
Changed lookup function to pull data for 4D values from Table 12-7 instead, since this alternative would behave similar to 4D rather than 3T.
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
)] 2 ®3) (4) ®) (6) @
Initial Npygwy PI’OpOFLIOFI cf)f total Aﬁ:USted Combined CMFs Predicted Npquy
Crash Severity Level B) rom Workshaet crashes (fyuw) brdw Calibration factor, C,
ToTAL iR from Table 12-7 (2)roraL * (3) | (6) from Worksheet 1B (4)*(5)*(6)
Total 0.074 1.000 0.074 0.95 1.00 0.071
Fatal and injury (FI) - 0.243 0.018 0.73 1.00 0.013
Property damage only (PDO) -- 0.757 0.056 1.02 1.00 0.057
Worksheet 11 -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
)] 2 ()] 4 ®) (6) @ (8 ©)]
Crash Predicted Np;my Predicted Npsy Predicted Nyrdwy Predicted Ny, foedr Multi-Use Calibration Predicted Npeg,
(9) from Worksheet 1C (9) from Worksheet 1E | (7) from Worksheet 1H 2)+@3)+4) Taft:f;ml ). f“’g"afe‘i;’ & factor, C, (5)*(6)*(7)*(®)
Total 3.450 0.338 0.071 3.859 0.013 0.23 1.00 0.012
Fatal ?Eg injury ~ _ ~ ~ ~ ~ 1.00 0.012
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
)] 2 ()] 4 ®) (6) @) (8 )
Crash Predicted Ny;my Predicted Ny, Predicted Nyygw Predicted Ny, foiker Multi-Use Calibration Predicted Npixer
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) TaftI;I(:eml 9. froga:’e(i;l & factor, C; (5)*(6)*(7)*(8)
Total 3.450 0.338 0.071 3.859 0.007 0.23 1.00 0.006
Fatal ?gg injury ~ ~ ~ ~ ~ _ 1.00 0.006
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Alternative: 2 (Barrier Median)
Segment: Old Willow to Wagner

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

(@) @ (©) 4)
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 11 and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.722 2.186 2.907
Head-on collisions (from Worksheet 1D) 0.029 0.052 0.081
Angle collisions (from Worksheet 1D) 0.059 0.052 0.111
Sideswipe, same direction (from Worksheet 1D) 0.001 0.202 0.203
Sideswipe, opposite direction (from Worksheet 1D) 0.015 0.052 0.066
Driveway-related collisions (from Worksheet 1H) 0.013 0.057 0.071
Other multiple-vehicle collision (from Worksheet 1D) 0.029 0.052 0.081
Subtotal 0.867 2.653 3.521
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.000 0.000 0.000
Collision with fixed object (from Worksheet 1F) 0.048 0.258 0.307
Collision with other object (from Worksheet 1F) 0.000 0.000 0.000
Other single-vehicle collision (from Worksheet 1F) 0.022 0.009 0.031
Collision with pedestrian (from Worksheet 11) 0.012 0.000 0.012
Collision with bicycle (from Worksheet 1J) 0.006 0.000 0.006
Subtotal 0.088 0.268 0.356
Total 0.955 2.922 3.877
Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments
(€] 2 (€] 4)
Predicted average crash frequency, )
Crash Severity Level N predicted rs (Crashes/year) Roadway segment length, L (mi) Crash rate (crashes/milyear)
(Total) from Worksheet 1K 2 /1)
Total 3.9 0.42 9.2
Fatal and injury (FI) 1.0 0.42 2.3
Property damage only (PDO) 2.9 0.42 7.0




Alternative #2
Willow Road 2-Lane with Curbed Median

Intersection Analysis
Willow Road at Wagner Road



Alternative: 2 (Barrier Median)
Intersection: Willow Road at Wagner

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information Location Information
Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Intersection at Wagner
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions
Intersection type (3ST, 3SG, 4ST, 4SG) -- 4SG
AADT q0r (veh/day) - 31,000
AADT inor (Veh/day) - 6,000
Intersection lighting (present/not present) Not Present Present
Calibration factor, C; 1.00 1.00
Data for unsignalized intersections only: -- --
Number of major-road approaches with left-turn lanes (0,1,2) 0 0
Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - --
Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 4
Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 1
Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 4
Type of left-turn signal phasing for Leg #1 Permissive Protected / Permissive
Type of left-turn signal phasing for Leg #2 - Protected / Permissive
Type of left-turn signal phasing for Leg #3 -- Protected / Permissive
Type of left-turn signal phasing for Leg #4 (if applicable) -- Protected / Permissive
Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 2
Intersection red light cameras (present/not present) Not Present Present
Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 213
Maximum number of lanes crossed by a pedestrian (N janesx) - 3
Number of bus stops within 300 m (1,000 ft) of the intersection 0 1
Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Present
Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 0

Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections

@ @ (©)] 4 5 (6) )]
CMF for Left-Turn Lanes CMF for Left-Turn Signal | CMF for Right-Turn Lanes CMF for Right Turn on Red CMF for Lighting CMF for Red Light Cameras | CMF for Advance Street
Phasing Name Signs
CMF 1i CMF 2i CMF 3i CMF 4i CMF 5i CMF 6i CMF 7i |
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 from Equation 12-36 from Equation 12-37 cmfclearinghouse.org
0.66 0.96 0.96 0.96 0.91 1.01 0.98
(8 ©

Interconnect/Coordinate
Traffic Signals; Optimization

Combined CMF

CMF 8i CMF coms
ITE Toolbox L)* ) R)*(A)*(B)*(6)*(71)*(8
0.84 0.45
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Alternative: 2 (Barrier Median)

Intersection: Willow Road at Wagner

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) 2 3 4 ©)] (6) @ (8 9
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyimy Crashes Npimv CMFs Factor, C; Npimv
from Table 12-10 : from Equation 12- * (7) from .
3 b c from Table 12-10 21 (4)roraL*(5) Worksheet 2B (6)*(7)*(8)
Total -10.99 1.07 0.23 0.39 7.977 1.000 7.977 0.45 1.00 3.550
Fatal and Injury (FI) -13.14 118 0.22 0.33 2.657 (4)FI/((3);:-5(4)PDO) 2.755 0.45 1.00 1.226
Property Damage Only -11.02 1.02 0.24 0.44 5.035 Orora-Ble 5.222 0.45 1.00 2.324
(PDO) 0.655
Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections
1) (2) 3 4 (©)] (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bimv 1) Proportion of Collision Type Predicted N bimv (PDO) .
Predicted N y; hes/
Typee) (crashesl/year) (PDO) (crasheslyear) redicted N oimv rorar, (crashes/year)
from Table 12-11 (9)= from Worksheet 2C from Table 12-11 (9)poo from Worksheet 2C (9)roo from Worksheet 2C
Total 1.000 1.226 1.000 2.324 3.550
(2*)e (4)*(5)ppo (3)+(5)
Rear-end collision 0.450 0.552 0.483 1.123 1.674
Head-on collision 0.049 0.060 0.030 0.070 0.130
Angle collision 0.347 0.426 0.244 0.567 0.993
Sideswipe 0.099 0.121 0.032 0.074 0.196
Other multiple-vehicle collision 0.055 0.067 0.211 0.490 0.558
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
1) 2 3 4 O] (6) )] 8 9
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Npjsy Crashes Npimy CMFs Factor, C; Npisy
Crash Severity Level from Table 12-12 from Eqn. 12-24; (7) from
' 4 *(5 *(7)*
a b c from Table 12-12 (FI) from Eqn. 12- Brora ") Worksheet 2B © (@)
24 or 12-27
Total -10.21 0.68 0.27 0.36 0.437 1.000 0.437 0.45 1.00 0.194
Fatal and Injury (FI) 9.25 0.43 0.29 0.09 0.102 (4)FI/((;1);;-5(4)PDO) 0.102 0.45 1.00 0.046
Property Damage Only -11.34 0.78 0.25 0.44 0.333 Orora-Ble 0.334 0.45 1.00 0.149
(PDO) 0.765
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Alternative: 2 (Barrier Median)
Intersection: Willow Road at Wagner

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

(1) (2) (3) 4) (5) (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bisv (i) Proportion of Collision Type Predicted N bisv (Ppo) .
Predicted N y; hes/
Typer (crashes/year) PDO) (crasheslyear) redicted N pisy rora (Crashes/year)

from Table 12-13

(9)= from Worksheet 2E

from Table 12-13

(9)roo from Worksheet 2E

(9)poo from Worksheet 2E

Total 1.000 0.046 1.000 0.149 0.194

(2)*R)e (4)*(5)ppo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.001 0.000 0.000
Collision with animal 0.002 0.000 0.002 0.000 0.000
Collision with fixed object 0.744 0.034 0.870 0.129 0.163
Collision with other object 0.072 0.003 0.070 0.010 0.014
Other single-vehicle collision 0.040 0.002 0.023 0.003 0.005
Single-vehicle noncollision 0.141 0.006 0.034 0.005 0.011

Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections

@

(@)

3

Q)

®)

()

@

Crash Severity Level

Predicted Npjmny

Predicted Npjsy

Predicted Ny,

fpedi

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E 2)+(3) from Table 12-16 (4)*(5)*(6)
Total - - - 1.00 --
Fatal and injury (FI) -- -- -- 1.00 --
Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections |
@) &) (©) Q) (©) (6
CMF for Bus Stops CMF for Schools CMF for Alcohol Sales CMF for Install Refuge Island CMF for Replace W/DW Ped Signals Combined CMF
CMF,, CMF,, CMF,, CMF,, CMF, ombine
from Table 12-28 from Table 12-29 from Table 12-30 cmfclearinghouse.org cmfclearinghouse.org (1)*(2)*(3)*(4)*(5)
2.78 1.35 1.00 0.44 0.75 1.24
Worksheet 2| -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
@ @ ©) Q) () (6 @
SPF Coefficients . Predicted
. Overdispersion Nopedbase Combined CMF Calibration Ny
Crash Severity Level from Table 12-14 Parameter. k factor, C; ——oe—
3 5 rom ace 3 s ' from Equation 12-29 (4) from Worksheet 2H T (@)*(5)*(6)
Total -9.53 0.40 0.26 0.45 0.04 0.24 0.040 1.24 1.00 0.050
Fatal and Injury (FI) -- -- -- -- -- -- -- 1.00 0.050
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Alternative: 2 (Barrier Median)
Intersection: Willow Road at Wagner

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

@

(2

(€)] 4

®)

(6) (7)

Crash Severity Level

Predicted Npjimy

Predicted Npisy Predicted Ny,

fbikei

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E (2) +(3) from Table 12-17 (4)*(5)*(6)
Total 3.550 0.194 3.745 0.015 1.00 0.056
Fatal and injury (FI) - - -- -- 1.00 0.056
Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections
@ @) (©)] Q)]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 21 and 2J (7) from 2G or 21 and 2J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 0.552 1.123 1.674
Head-on collisions (from Worksheet 2D) 0.060 0.070 0.130
Angle collisions (from Worksheet 2D) 0.426 0.567 0.993
Sideswipe (from Worksheet 2D) 0.121 0.074 0.196
Other multiple-vehicle collision (from Worksheet 2D) 0.067 0.490 0.558
Subtotal 1.226 2.324 3.550
SINGLE-VEHICLE
Collision with parked vehicle (from Worksheet 2F) 0.000 0.000 0.000
Collision with animal (from Worksheet 2F) 0.000 0.000 0.000
Collision with fixed object (from Worksheet 2F) 0.034 0.129 0.163
Collision with other object (from Worksheet 2F) 0.003 0.010 0.014
Other single-vehicle collision (from Worksheet 2F) 0.002 0.003 0.005
Single-vehicle noncollision (from Worksheet 2F) 0.006 0.005 0.011
Collision with pedestrian (from Worksheet 2G or 21) 0.050 0.000 0.050
Collision with bicycle (from Worksheet 2J) 0.056 0.000 0.056
Subtotal 0.151 0.149 0.300
Total 1.378 2.473 3.851

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

@ 2
Predicted average crash frequency, Ny edicted int
Crash severity level (crasheslyear)
(Total) from Worksheet 2K
Total 3.9
Fatal and injury (FI) 14
Property damage only (PDO) 2.5
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Alternative #2
Willow Road 2-Lane with Curbed Median

Segment Analysis
Willow Road — Wagner Road to 4-Lane Section



Alternative: 2 (Barrier Median)
Segment: Wagner to 4-Lane Section

Worksheet 1A -- General Information and Input Data for Urban and Suburban Roadway Segments

General Information

Location Information

Analyst R. Jacox Roadway Willow Road

Agency or Company TranSystems Roadway Section Wagner to 4-lane section taper

Date Performed 09/22/11 Jurisdiction IDOT

Analysis Year 2040

Input Data Base Conditions Site Conditions

Roadway type (2U, 3T, 4U, 4D, ST) - 3T

Length of segment, L (mi) - 0.29

AADT (veh/day) - 31,000

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking - 0

Median width (ft) - for divided only 15 Not Present

Lighting (present / not present) Not Present Present

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) - 0

Minor commercial driveways (number) - 0

Major industrial / institutional driveways (number) - 0

Minor industrial / institutional driveways (number) - 0

Major residential driveways (number) - 1

Minor residential driveways (number) - 8

Other driveways (number) - 0

Speed Category - Posted Speed Greater than 30 mph

Roadside fixed object density (fixed objects / mi) 0 7

Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 7

Calibration Factor, Cr 1.00 1.00

Worksheet 1B1 -- Crash Modification Factors for Urban and Suburban Roadway Seg

ments - Fatality/Injury Crashes (FI)

@

@ ©)]

@

® (6)

CMF for On-Street Parking

CMF for Roadside Fixed Objects

CMF for Median Width

CMF for Lighting

CMF for Automated Speed Enforcement CMF for Provide a Median

CMF 1r CMF 2r CMF 3r CMF 4r CMF 5r CMF 6r
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 from Table 13-11
1.00 1.00 1.00 0.93 1.00 0.78
()] ()]

CMF for Install Changeable
Speed Warning Signs for

Combined CMF

CMEF 6r CMF comb
from Table 13-33 (OEONONOLORONW]
0.54 0.39

Worksheet 1B2 -- Crash Modification

Factors for Urban and Suburban Roadway Segments - Property Damage Only Crashes (PDO)

@) (@) @ @) ©) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement CMF for Provide a Median
CMF 1r CMF 2r CMF 3r CMF 4r CMF 5r CMF 6r
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 from Table 13-11
1.00 1.00 1.00 0.93 1.00 1.09
(@) ()]

CMF for Install Changeable
Speed Warning Signs for

Combined CMF

CMEF 6r CMF comb
from Table 13-33 (ORONONOLORONW]
0.54 0.55
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Alternative: 2 (Barrier Median)

Segment: Wagner to 4-Lane Section

Worksheet 1C -- Multiple-Vehicle Nondriveway Comsions by Severity Level for Urban and Suburban Roadway Segments

() @ @ 4) (5) (6) @ ® 9)
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Combined Calibration | Predicted
Parameter, k Initial Npmy Crashes Adjusted Nprmy CMFs Factor, Cr Nbrmy
from Table 12-3 . (6) from
- - 4 *(5 *(7)%
a b from Table 12-3 from Equation 12-10 (4)roraL*(5) Worksheet 1B (6)*(7)*(8)
Total -12.40 1.41 0.66 2.570 1.000 2.570 0.50 1.00 1.286
Fatal and Injury (FI) -16.45 1.69 0.59 0.810 @l (Bert*eoo) 0.810 0.39 1.00 0.318
0.315
Property Damage Only (PDO) -11.95 1.33 0.59 1.762 (S)Tngg'S(S)" 1.761 0.55 1.00 0.968
Worksheet 1D -- Multiple-Vehicle Nondriveway Comsions by Collision Type for Urban and Suburban Roadway Segments
@) (@) @) 4) (©)] (6)
Collision Type Proportion of Collision Predicted N brmv () Proportion of Collision Predicted N brmv (Poo)
Typee) (crasheslyear) Type oo (crasheslyear) Predicted N iy rorar) (Crashes/year)
from Table 12-4 (9)~ from Worksheet 1C from Table 12-4 (9)roo from Worksheet 1C (9)7oraL from Worksheet 1C
Total 1.000 0.318 1.000 0.968 1.286
2*@)r (4)*(5)poo B)+65)
Rear-end collision 0.845 0.269 0.842 0.815 1.084
Head-on collision 0.034 0.011 0.020 0.019 0.030
Angle collision 0.069 0.022 0.020 0.019 0.041
Sideswipe, same direction 0.001 0.000 0.078 0.075 0.076
Sideswipe, opposite direction 0.017 0.005 0.020 0.019 0.025
Other multiple-vehicle collision 0.034 0.011 0.020 0.019 0.030
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
()] (&) (3 4 (5) (6) ()] (8) (9)
SPF Coefficients Overdispersion Proportion of Total Combined Calibration Predicted
Crash Severity Level e T RpES Parameter, k Initial Np,s, Crashes Adjusted Ny, (E(;:)r\#;; Factor, Cr Nprsv
= - il - * *| *
a b from Table 12-5 from Equation 12-13 (@) rora*(5) Worksheet 18 (6)*(7)*(8)
Total -5.74 0.54 1.37 0.248 1.000 0.248 0.51 1.00 0.126
Fatal and Injury (FI) -6.37 0.47 1.06 0.064 (4)“/((3);‘(;7(4)"'30) 0.066 0.39 1.00 0.026
Property Damage Only (PDO) -6.29 0.56 1.93 0.176 (S)TST%';S)F' 0.182 0.55 1.00 0.100
Worksheet 1F -- Single-Vehicle Collisions by Comsion Type for Urban and Suburban Roadway Segments
() (@) (©) 4) 5) (6)
Proportion of Collision Predicted N brsv () Proportion of Collision Predicted N brsv (Poo)
Typee) (crasheslyear) Type oo (crasheslyear) Predicted Ny (rorau) (Crashes/year)
Collision Type
from Table 12-6 (9)~ from Worksheet 1E from Table 12-6 (9)roo from Worksheet 1E (9)toraL from Worksheet 1E
Total 1.000 0.026 1.000 0.100 0.126
2* @) (4)*(5)roo B)+(5)
Collision with animal 0.001 0.000 0.001 0.000 0.000
Collision with fixed object 0.688 0.018 0.963 0.096 0.114
Collision with other object 0.001 0.000 0.001 0.000 0.000
Other single-vehicle collision 0.310 0.008 0.035 0.004 0.012
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Alternative: 2 (Barrier Median)
Segment: Wagner to 4-Lane Section

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

()] (&) 3 4 (5) (6)
Crashes per driveway Coefficient for traffic Initial N Overdispersion parameter,
Number of driveways, per year, N; adjustment, t brdwy K

Driveway Type

n Equation 12-16
! from Table 12-7 from Table 12-7 T from Table 12-7
n; * N; * (AADT/15,000)
Major commercial 0 0.033 1.000 0.000
Minor commercial 0 0.011 1.000 0.000
Major industrial/institutional 0 0.036 1.000 0.000
Minor industrial/institutional 0 0.005 1.000 0.000 -
Major residential 1 0.018 1.000 0.037
Minor residential 8 0.003 1.000 0.050
Other 0 0.016 1.000 0.000
Total -- -- -- 0.087 1.10
Changed lookup function to pull data for 4D values from Table 12-7 instead, since this alternative would behave similar to 4D rather than 3T.
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
()] (&) (©)] 4 (5) (6) @)
Initial Nyray P“’p‘”:o” ‘;f total A‘:\:us‘ed Combined CMFs Predicted Nyguy
Crash Severity Level ® rom Workeneet crashes (fuu) el Calibration factor, C,
TOTAL 16 from Table 12-7 (2)roraL * (3) | (6) from Worksheet 1B (4)*(5)*(6)
Total 0.087 1.000 0.087 0.51 1.00 0.044
Fatal and injury (FI) - 0.243 0.021 0.39 1.00 0.008
Property damage only (PDO) -- 0.757 0.066 0.55 1.00 0.036
Worksheet 1| -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
()] (@) 3 4 ®) (6) @) (8) (©)] (10)
} CMF for
Crash Severity Multi-Use CMFfer HAWK Predicted Nyo,
Level Bike Path Sigirl Calibrati
Predicted Nymy Predicted Ny,sy Predicted Npqy Predicted Ny, foedr ficltor? |(<:)n
(9) from from Table (et (2 o
(9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) & Safety | cmfclearinghouse.org (5)*(6)*(7)*(8)*(9)
Worksheet 1C 12-8
Toolbox
Total 1.286 0.126 0.044 1.457 0.013 0.23 0.398 1.00 0.002
Fatal and injury
(1) . - - - - . . 1.00 0.002
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
@) (@) @ @) ©) (6) () ® (©)
c’aSEeiZ‘l’e”‘y CMF for Multi-Use | o Predicted Nyjer
Predicted Npmy Predicted Ny,sy Predicted Npqy Predicted Ny, foiker Bike Path factor. C
from from Ped & Safety T v
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) Table 12- Toolbox (5)*(6)*(7)*(8)
Total 1.286 0.126 0.044 1.457 0.007 0.23 1.00 0.002
Fatal and injury
(1) - - - - - . 1.00 0.002
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Alternative: 2 (Barrier Median)
Segment: Wagner to 4-Lane Section

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

()] (2 (3 4
Fatal and injury (Fl) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 11 and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.269 0.815 1.084
Head-on collisions (from Worksheet 1D) 0.011 0.019 0.030
Angle collisions (from Worksheet 1D) 0.022 0.019 0.041
Sideswipe, same direction (from Worksheet 1D) 0.000 0.075 0.076
Sideswipe, opposite direction (from Worksheet 1D) 0.005 0.019 0.025
Driveway-related collisions (from Worksheet 1H) 0.008 0.036 0.044
Other multiple-vehicle collision (from Worksheet 1D) 0.011 0.019 0.030
Subtotal 0.327 1.004 1.331
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.000 0.000 0.000
Collision with fixed object (from Worksheet 1F) 0.018 0.096 0.114
Collision with other object (from Worksheet 1F) 0.000 0.000 0.000
Other single-vehicle collision (from Worksheet 1F) 0.008 0.004 0.012
Collision with pedestrian (from Worksheet 11) 0.002 0.000 0.002
Collision with bicycle (from Worksheet 1J) 0.002 0.000 0.002
Subtotal 0.030 0.100 0.130
Total 0.357 1.104 1.461

Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments

(@) @ ©)] @
Predicted average crash frequency, )
Crash Severity Level N predictea rs (Crashes/year) Roadway segment length, L (mi) Crash rate (crashes/milyear)
(Total) from Worksheet 1K (2)/(3)
Total 15 0.29 5.0
Fatal and injury (FI) 0.4 0.29 1.2

Property damage only (PDO) 1.1 0.29 3.8




Alternative #2
Willow Road 2-Lane with Curbed Median

Segment Analysis
Willow Road - 4-Lane Section to
Old Willow Road/ Northfield Road



Alternative: 2 (Barrier Median)

Segment: 4-Lane Section to Old Willow/Northfield

Worksheet 1A -- General Information and Input Data for Urban and Suburban ﬁoadway Segments

General Information

Location Information

Analyst R. Jacox Roadway Willow Road

Agency or Company TranSystems Roadway Section 4-Lane to Old Willow/Northfield

Date Performed 09/22/11 Jurisdiction IDOT

Analysis Year 2040

Input Data Base Conditions Site Conditions

Roadway type (2U, 3T, 4U, 4D, ST) -- 4D

Length of segment, L (mi) - 0.12

AADT (veh/day) -- 31,000

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking - 0

Median width (ft) - for divided only 15 15

Lighting (present / not present) Not Present Present

Auto speed enforcement (present / not present)

Not Present

Not Present

Major commercial driveways (number)

0

Minor commercial driveways (number)

Major industrial / institutional driveways (hnumber)

Minor industrial / institutional driveways (hnumber)

Major residential driveways (number)

Minor residential driveways (number)

[ [=] (=] [=] [¢)]

Other driveways (number)

o

Speed Category

Posted Speed Greater than 30 mph

Roadside fixed object density (fixed objects / mi) 0 17
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 7
Calibration Factor, Cr 1.00 1.00

Worksheet 1B1 -- Crash Modification Factors for Urban and Suburban Roadway Segments - Fatality/Injury Crashes (FI)

1) (2) 3 4 (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CME 2r CMF 3r CMF 4r CME 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 O*@*B)*4)*(5)
1.00 1.03 1.00 0.91 1.00 0.94
Worksheet 1B2 -- Crash Modification Factors for Urban and Suburban Roadway Segments - Property Damage Only Crashes (PDO)
(€] (2 3 ] (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CMF 2r CMF 3r CMF 4r CMF 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 (L)*(2)*(3)*(4)*(5)
1.00 1.03 1.00 0.91 1.00 0.94
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Alternative: 2 (Barrier Median)

Segment: 4-Lane Section to Old Willow/Northfield

Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments

1) (2 3 4 (©)] (6) @ (8 9)
Crash Severity Level SPF Coefficients Overdispersion N Proportion of Total Adjusted Combined Calibration | Predicted
Parameter, k Initial Np;mv Crashes Nprmv CMFs Factor, Cr Nprmv
from Table 12-3 . (6) from
- - 4 *(5 *| *
2 5 from Table 12-3 from Equation 12-10 @) rorac*(5) Worksheet 1B (6)*(7)*(8)
Total -12.34 1.36 1.32 0.673 1.000 0.673 0.94 1.00 0.634
Fatal and Injury (FI) -12.76 1.28 1.31 0.193 A)e/ (@) 4)eno) 0.183 0.94 1.00 0.172
0.272
Property Damage Only (PDO) -12.81 1.38 1.34 0.518 (S)TST;‘E;;S)F' 0.490 0.94 1.00 0.461
Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments
(1) (2 3 4 (©)] (6)
Collision Type Proportion of Collision Predicted N brmv ) Proportion of Collision Predicted N brmv (ppo)
Typer (crasheslyear) Type (ppo) (crasheslyear) Predicted N pmy (rotar) (Crashes/year)

from Table 12-4

(9)= from Worksheet 1C

from Table 12-4

(9)roo from Worksheet

(9)tora from Worksheet 1C

1C
Total 1.000 0.172 1.000 0.461 0.634
(2*(3)m (4)*(5)poo (3)+(5)
Rear-end collision 0.832 0.143 0.662 0.305 0.449
Head-on collision 0.020 0.003 0.007 0.003 0.007
Angle collision 0.040 0.007 0.036 0.017 0.024
Sideswipe, same direction 0.050 0.009 0.223 0.103 0.112
Sideswipe, opposite direction 0.010 0.002 0.001 0.000 0.002
Other multiple-vehicle collision 0.048 0.008 0.071 0.033 0.041
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
1) 2 3 4 ©)] (6) @ (8 (9)
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
Initial N N N
Crash Severity Level — Parameter, k nital Nprsy Crashes brsv (((;,)I\;Irlzi1 Factor, Cr brsv
- - i - 4 *5 *(7)*
a - from Table 12-5 from Equation 12-13 (@rora*(®) Worksheet 1B (6)*(7)*(8)
Total -5.05 0.47 0.86 0.099 1.000 0.099 0.94 1.00 0.093
Fatal and Injury (FI) -8.71 0.66 0.28 0.018 @)e/ ((g)igs(“)PDO) 0.018 0.94 1.00 0.017
Property Damage Only (PDO) -5.04 0.45 1.06 0.082 (S)TgTé‘i'?(s)F' 0.081 0.94 1.00 0.076
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Alternative: 2 (Barrier Median)

Segment: 4-Lane Section to Old Willow/Northfield

Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments

(1) (2 3 4 (©)] (6)
Proportion of Collision Predicted N brsv ) Proportion of Collision Predicted N brsv (ppo)
Typer) (crasheslyear) Type ooy (crasheslyear) Predicted N sy (rotac) (Crasheslyear)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)poo frorril\zl\lorksheet (9)roraL from Worksheet 1E
Total 1.000 0.017 1.000 0.076 0.093
(2*(3)m (4)*(5)poo (3)+(5)
Collision with animal 0.001 0.000 0.063 0.005 0.005
Collision with fixed object 0.500 0.009 0.813 0.062 0.071
Collision with other object 0.028 0.000 0.016 0.001 0.002
Other single-vehicle collision 0.471 0.008 0.108 0.008 0.016
Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments
(1) 2 3 4 (5) (6)
Crashes per driveway Coefficient for traffic Initial N Overdispersion parameter,
) Number of driveways, per year, N; adjustment, t brdwy k
Driveway Type n; Equation 12-16
) from Table 12-7 from Table 12-7 " n from Table 12-7
n; * N; * (AADT/15,000)
Major commercial 0 0.033 1.106 0.000
Minor commercial 5 0.011 1.106 0.123
Major industrial/institutional 0 0.036 1.106 0.000
Minor industrial/institutional 0 0.005 1.106 0.000 -
Major residential 0 0.018 1.106 0.000
Minor residential 1 0.003 1.106 0.007
Other 0 0.005 1.106 0.000
Total -- -- -- 0.129 1.39
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
(1) (2 O] @) (©)] (6) @
Initial Npgwy PI‘OpOI‘:]IOﬂ (f)f total Adjusted Combined CMFs Predicted Npyquy
Crash Severity Level ® o Worksheet crashes (fauy) Nt Calibration factor, C,
TOTAL 16 from Table 12-7 (@roraL * (3) | (6) from Worksheet 1B (4)*(5)*(6)
Total 0.129 1.000 0.129 0.94 1.00 0.122
Fatal and injury (FI) -- 0.284 0.037 0.94 1.00 0.035
Property damage only (PDO) -- 0.716 0.093 0.94 1.00 0.087
Worksheet 11 -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
@ @) @) @) ©) ©) @) ®)
_ Predicted Npmy Predicted Ny,s, Predicted Ny, qw Predicted N, foedr Calibration Predicted Npegr
Crash Severity Level from Table
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 12-8 factor, C, (5)*(6)*(7)
Total 0.634 0.093 0.122 0.849 0.019 1.00 0.016
Fatal and injury (FI) -- -- -- -- -- 1.00 0.016
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Alternative: 2 (Barrier Median)
Segment: 4-Lane Section to Old Willow/Northfield

Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments

(1) (2 (©)] 4 (©)] (6) @) (8 ©
CMF for
Crash Multi-Use Predicted Npjxer
Severity Level Predicted Ny;my Predicted Np;sy Predicted Npgy Predicted Ny, fhiker Bike Path Calibration
from from Ped & factor, C,
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) Table 12- Safety (5)*(6)*(7)*(8)
9 Toolbox
Total 0.634 0.093 0.122 0.849 0.005 0.23 1.00 0.001
Fatal and injury
(F1) _ _ _ _ _ _ 1.00 0.001
Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments
(1) (2 3 (O]

Fatal and injury (FI) Property damage only (PDO) Total

Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 1l and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.143 0.305 0.449
Head-on collisions (from Worksheet 1D) 0.003 0.003 0.007
Angle collisions (from Worksheet 1D) 0.007 0.017 0.024
Sideswipe, same direction (from Worksheet 1D) 0.009 0.103 0.112
Sideswipe, opposite direction (from Worksheet 1D) 0.002 0.000 0.002
Driveway-related collisions (from Worksheet 1H) 0.035 0.087 0.122
Other multiple-vehicle collision (from Worksheet 1D) 0.008 0.033 0.041
Subtotal 0.207 0.549 0.756
SINGLE-VEHICLE

Collision with animal (from Worksheet 1F) 0.000 0.005 0.005
Collision with fixed object (from Worksheet 1F) 0.009 0.062 0.071
Collision with other object (from Worksheet 1F) 0.000 0.001 0.002
Other single-vehicle collision (from Worksheet 1F) 0.008 0.008 0.016
Collision with pedestrian (from Worksheet 11) 0.016 0.000 0.016
Collision with bicycle (from Worksheet 1J) 0.001 0.000 0.001
Subtotal 0.034 0.076 0.111
Total 0.241 0.625 0.866

Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments

@

(&)

©)]

@]

Crash Severity Level

Predicted average crash frequency,
N predicted rs (crasheslyear)

Roadway segment length, L (mi)

Crash rate (crashes/milyear)

(Total) from Worksheet 1K (2)/(3)
Total 0.9 0.12 7.2
Fatal and injury (FI) 0.2 0.12 2.0
Property damage only (PDO) 0.6 0.12 5.2
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Alternative #2
Willow Road 2-Lane with Curbed Median

Intersection Analysis
Willow Road at Old Willow Road/ Northfield Road



Alternative: 2 (Barrier Median)

Intersection: Willow Road at Old Willow/Northfield Road

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information

Location Information

Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Intersection at Old Willow/Northfield Rd.
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions
Intersection type (3ST, 3SG, 4ST, 4SG) -- 4SG
AADT q0r (veh/day) - 34,000
AADT inor (Veh/day) - 6,000
Intersection lighting (present/not present) Not Present Present
Calibration factor, C; 1.00 1.00
Data for unsignalized intersections only: -- --
Number of major-road approaches with left-turn lanes (0,1,2) 0 0
Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - --
Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 4
Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 1
Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 4
Type of left-turn signal phasing for Leg #1 Permissive Protected / Permissive
Type of left-turn signal phasing for Leg #2 - Protected / Permissive
Type of left-turn signal phasing for Leg #3 -- Protected / Permissive
Type of left-turn signal phasing for Leg #4 (if applicable) -- Protected / Permissive
Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 0
Intersection red light cameras (present/not present) Not Present Not Present
Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 105
Maximum number of lanes crossed by a pedestrian (N janesx) - 7
Number of bus stops within 300 m (1,000 ft) of the intersection 0 0
Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Not Present
Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 5

Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections

@) @ (©)] Q)] 5 (6) )]
CMF for Left-Turn Lanes CMF for Left-Turn Signal | CMF for Right-Turn Lanes CMF for Right Turn on Red CMF for Lighting CMF for Red Light Cameras | CMF for Advance Street
Phasing Name Signs
CMF 1i CMF 2i CMF 3i CMF 4i CMF 5i CMF 6i CMF 7i
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 from Equation 12-36 from Equation 12-37 cmfclearinghouse.org
0.66 0.96 0.96 1.00 0.91 1.00 0.98
(8

Combined CMF

CMF COMB

W*@*EAD*)*E)(7)
0.55
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Alternative: 2 (Barrier Median)

Intersection: Willow Road at Old Willow/Northfield Road

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) 2 3 4 ©)] (6) @ (8 9
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyimy Crashes Npimv CMFs Factor, C; Npimv
from Table 12-10 : from Equation 12- * (7) from .
- 5 S from Table 12-10 1 (4)rora*(5) Worksheet 28 (6)*(7)*(8)
Total -10.99 1.07 0.23 0.39 8.806 1.000 8.806 0.55 1.00 4.803
Fatal and Injury (FI) -13.14 118 0.22 0.33 2.963 (4)FI/((3)52-9(4)PD0) 3.071 0.55 1.00 1.675
Property Damage Only -11.02 1.02 0.24 0.44 5,533 Orora-Gle 5.735 0.55 1.00 3.128
(PDO) 0.651
Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections
1) (2) 3 4 (©)] (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bimv 1) Proportion of Collision Type Predicted N bimv (PDO) .
Predicted N y; hes/
Typer (crasheslyear) (PDO) (crasheslyear) redicted N pimy (rotar) (Crashes/year)
from Table 12-11 (9)= from Worksheet 2C from Table 12-11 (9)poo from Worksheet 2C (9)roo from Worksheet 2C
Total 1.000 1.675 1.000 3.128 4.803
(2*)e (4)*(5)ppo (3)+(5)
Rear-end collision 0.450 0.754 0.483 1511 2.264
Head-on collision 0.049 0.082 0.030 0.094 0.176
Angle collision 0.347 0.581 0.244 0.763 1.344
Sideswipe 0.099 0.166 0.032 0.100 0.266
Other multiple-vehicle collision 0.055 0.092 0.211 0.660 0.752
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
1) 2 3 4 O] (6) )] 8 9
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Npjsy Crashes Npimy CMFs Factor, C; Npisy
Crash Severity Level from Table 12-12 from Eqn. 12-24; (7) from
' 4 *(5 *(7)*
a b c from Table 12-12 (FI) from Eqn. 12- Brora ") Worksheet 2B © (@)
24 or 12-27
Total -10.21 0.68 0.27 0.36 0.465 1.000 0.465 0.55 1.00 0.254
Fatal and Injury (FI) 9.25 0.43 0.29 0.09 0.106 (4)FI/((;1);2-9(4)PD0) 0.106 0.55 1.00 0.058
Property Damage Only -11.34 0.78 0.25 0.44 0.358 Orora-Ble 0.358 0.55 1.00 0.195
(PDO) 0.771
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Alternative: 2 (Barrier Median)
Intersection: Willow Road at Old Willow/Northfield Road

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

(1) (2) (3) 4) (5) (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bisv (i) Proportion of Collision Type Predicted N bisv (Ppo) .
Predicted N y; hes/
Typer (crashes/year) PDO) (crasheslyear) redicted N pisy rora (Crashes/year)

from Table 12-13

(9)= from Worksheet 2E

from Table 12-13

(9)roo from Worksheet 2E

(9)poo from Worksheet 2E

Total 1.000 0.058 1.000 0.195 0.254

(2)*R)e (4)*(5)ppo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.001 0.000 0.000
Collision with animal 0.002 0.000 0.002 0.000 0.001
Collision with fixed object 0.744 0.043 0.870 0.170 0.213
Collision with other object 0.072 0.004 0.070 0.014 0.018
Other single-vehicle collision 0.040 0.002 0.023 0.004 0.007
Single-vehicle noncollision 0.141 0.008 0.034 0.007 0.015

Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections

@

(@)

3

Q)

®)

()

@

Crash Severity Level

Predicted Npjmny

Predicted Npjsy

Predicted Ny,

fpedi

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E 2)+(3) from Table 12-16 (4)*(5)*(6)
Total - - - 1.00 --
Fatal and injury (FI) -- -- -- 1.00 --
Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections |
@) &) (©) Q) (©) (6
CMF for Bus Stops CMF for Schools CMF for Alcohol Sales CMF for Install Refuge Island CMF for Replace W/DW Ped Signals Combined CMF
CMF,, CMF,, CMF,, CMF,, CMF, ombine
from Table 12-28 from Table 12-29 from Table 12-30 cmfclearinghouse.org cmfclearinghouse.org (1)*(2)*(3)*(4)*(5)
1.00 1.00 1.12 0.44 0.75 0.37
Worksheet 2| -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
@ @ ©) Q) () (6 @
SPF Coefficients . Predicted
. Overdispersion Nopedbase Combined CMF Calibration Ny
Crash Severity Level from Table 12-14 Parameter. k factor, C; ——oe—
3 5 rom ace 3 s ' from Equation 12-29 (4) from Worksheet 2H T (@)*(5)*(6)
Total -9.53 0.40 0.26 0.45 0.04 0.24 0.034 0.37 1.00 0.013
Fatal and Injury (FI) -- -- -- -- -- -- -- 1.00 0.013
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Alternative: 2 (Barrier Median)

Intersection: Willow Road at Old Willow/Northfield Road

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

@

(2

(€)] 4

®)

(6) (7)

Crash Severity Level

Predicted Npjimy

Predicted Npisy Predicted Ny,

fbikei

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E (2) +(3) from Table 12-17 (4)*(5)*(6)
Total 4.803 0.254 5.056 0.015 1.00 0.076
Fatal and injury (FI) - - -- -- 1.00 0.076
Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections
@ @) (©)] Q)]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 21 and 2J (7) from 2G or 21 and 2J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 0.754 1.511 2.264
Head-on collisions (from Worksheet 2D) 0.082 0.094 0.176
Angle collisions (from Worksheet 2D) 0.581 0.763 1.344
Sideswipe (from Worksheet 2D) 0.166 0.100 0.266
Other multiple-vehicle collision (from Worksheet 2D) 0.092 0.660 0.752
Subtotal 1.675 3.128 4.803
SINGLE-VEHICLE
Collision with parked vehicle (from Worksheet 2F) 0.000 0.000 0.000
Collision with animal (from Worksheet 2F) 0.000 0.000 0.001
Collision with fixed object (from Worksheet 2F) 0.043 0.170 0.213
Collision with other object (from Worksheet 2F) 0.004 0.014 0.018
Other single-vehicle collision (from Worksheet 2F) 0.002 0.004 0.007
Single-vehicle noncollision (from Worksheet 2F) 0.008 0.007 0.015
Collision with pedestrian (from Worksheet 2G or 21) 0.013 0.000 0.013
Collision with bicycle (from Worksheet 2J) 0.076 0.000 0.076
Subtotal 0.147 0.195 0.342
Total 1.822 3.323 5.145

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

@ 2
Predicted average crash frequency, Ny edicted int
Crash severity level (crasheslyear)
(Total) from Worksheet 2K
Total 5.1
Fatal and injury (FI) 1.8
Property damage only (PDO) 3.3
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Alternative #2
Willow Road 2-Lane with Curbed Median

Segment Analysis
Willow Road - Old Willow Road/ Northfield Road to
Central Avenue/ Happ Road



Alternative: 2 (Barrier Median)

Segment: Old Willow/Northfield to Central/Happ

Worksheet 1A -- General Information and Input Data for Urban and Suburban ﬁoadway Segments

General Information

Location Information

Analyst
Agency or Company
Date Performed

R. Jacox

TranSystems
09/22/11

Roadway
Roadway Section
Jurisdiction
Analysis Year

Willow Road
Old Willow/Northfield to Central/Happ
IDOT
2040

Input Data Base Conditions Site Conditions
Roadway type (2U, 3T, 4U, 4D, ST) -- 4D
Length of segment, L (mi) - 0.09
AADT (veh/day) -- 34,000
Type of on-street parking (none/parallel/angle) None None
Proportion of curb length with on-street parking - 0
Median width (ft) - for divided only 15 20
Lighting (present / not present) Not Present Present

Auto speed enforcement (present / not present)

Not Present

Not Present

Major commercial driveways (number)

1

Minor commercial driveways (number)

Major industrial / institutional driveways (hnumber)

Minor industrial / institutional driveways (hnumber)

Major residential driveways (number)

Minor residential driveways (number)

o|o|o|o|o

Other driveways (number)

o

Speed Category

Posted Speed Greater than 30 mph

Roadside fixed object density (fixed objects / mi) 0 100
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 9
Calibration Factor, Cr 1.00 1.00

Worksheet 1B1 -- Crash Modification Factors for Urban and Suburban Roadway Segments - Fatality/Injury Crashes (FI)

1) (2) 3 4 (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CME 2r CMF 3r CMF 4r CME 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 O*@*B)*4)*(5)
1.00 1.30 0.99 0.91 1.00 1.17
Worksheet 1B2 -- Crash Modification Factors for Urban and Suburban Roadway Segments - Property Damage Only Crashes (PDO)
(€] (2 3 ] (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CMF 2r CMF 3r CMF 4r CMF 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 (L)*(2)*(3)*(4)*(5)
1.00 1.30 0.99 0.91 1.00 1.17
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Alternative: 2 (Barrier Median)

Segment: Old Willow/Northfield to Central/Happ

Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments

@

@

3 4 (©)] (6) @ (8 9)
Crash Severity Level SPF Coefficients Overdispersion N Proportion of Total Adjusted Combined Calibration | Predicted
Parameter, k Initial Np;mv Crashes Nprmv CMFs Factor, Cr Nprmv
from Table 12-3 . (6) from
- - 4 *(5 *| *
3 b from Table 12-3 from Equation 12-10 Drora*(®) Worksheet 1B (6)*(7)*(8)
Total -12.34 1.36 1.32 0.573 1.000 0.573 1.17 1.00 0.672
Fatal and Injury (FI) -12.76 1.28 1.31 0.163 A)e/(@)e+4)eno) 0.155 1.17 1.00 0.182
0.270
Property Damage Only (PDO) -12.81 1.38 1.34 0.441 (S)TST;‘;O(S)F' 0.418 1.17 1.00 0.490
Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments
(1) (2 3 4 (©)] (6)
Collision Type Proportion of Collision Predicted N brmv ) Proportion of Collision Predicted N brmv (ppo)
Typer (crasheslyear) Type (ppo) (crasheslyear) Predicted N pmy (rotar) (Crashes/year)
from Table 12-4 (9)= from Worksheet 1C from Table 12-4 (9)poo frorriél\lorksheet (9)tora from Worksheet 1C
Total 1.000 0.182 1.000 0.490 0.672
(2*(3)m (4)*(5)poo (3)+(5)
Rear-end collision 0.832 0.151 0.662 0.325 0.476
Head-on collision 0.020 0.004 0.007 0.003 0.007
Angle collision 0.040 0.007 0.036 0.018 0.025
Sideswipe, same direction 0.050 0.009 0.223 0.109 0.118
Sideswipe, opposite direction 0.010 0.002 0.001 0.000 0.002
Other multiple-vehicle collision 0.048 0.009 0.071 0.035 0.044
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
1) 2 3 4 ©)] (6) @ (8 (9)
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
Initial N N N
Crash Severity Level — Parameter, k nitial Nprsy Crashes brsv (((;,)I\;Irlzi1 Factor, Cr brsv
- - i - 4 *5 *(7)*
a - from Table 12-5 from Equation 12-13 (@rora*(®) Worksheet 1B (6)*(7)*(8)
Total -5.05 0.47 0.86 0.078 1.000 0.078 1.17 1.00 0.091
Fatal and Injury (FI) -8.71 0.66 0.28 0.015 @)e/ ((g)igé“)PDO) 0.014 1.17 1.00 0.017
Property Damage Only (PDO) -5.04 0.45 1.06 0.064 (S)TgTé‘;f)F' 0.063 1.17 1.00 0.074
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Alternative: 2 (Barrier Median)

Segment: Old Willow/Northfield to Central/Happ

Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments

(1) (2 3 4 (©)] (6)
Proportion of Collision Predicted N brsv ) Proportion of Collision Predicted N brsv (ppo)
Typer) (crasheslyear) Type ooy (crasheslyear) Predicted N sy (rotac) (Crasheslyear)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)poo frorril\zl\lorksheet (9)roraL from Worksheet 1E
Total 1.000 0.017 1.000 0.074 0.091
(2*(3)m (4)*(5)poo (3)+(5)
Collision with animal 0.001 0.000 0.063 0.005 0.005
Collision with fixed object 0.500 0.008 0.813 0.060 0.069
Collision with other object 0.028 0.000 0.016 0.001 0.002
Other single-vehicle collision 0.471 0.008 0.108 0.008 0.016
Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments
(1) 2 3 4 (5) (6)
Crashes per driveway Coefficient for traffic Initial N Overdispersion parameter,
) Number of driveways, per year, N; adjustment, t brdwy k
Driveway Type n; Equation 12-16
) from Table 12-7 from Table 12-7 " n from Table 12-7
n; * N; * (AADT/15,000)
Major commercial 1 0.033 1.106 0.082
Minor commercial 0 0.011 1.106 0.000
Major industrial/institutional 0 0.036 1.106 0.000
Minor industrial/institutional 0 0.005 1.106 0.000 -
Major residential 0 0.018 1.106 0.000
Minor residential 0 0.003 1.106 0.000
Other 0 0.005 1.106 0.000
Total -- -- -- 0.082 1.39
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
(1) (2 O] @) (©)] (6) @
Initial Npgwy PI‘OpOI‘:]IOﬂ (f)f total Adjusted Combined CMFs Predicted Npyquy
Crash Severity Level ® o Worksheet crashes (fauy) Nt Calibration factor, C,
TOTAL 16 from Table 12-7 (@roraL * (3) | (6) from Worksheet 1B (4)*(5)*(6)
Total 0.082 1.000 0.082 1.17 1.00 0.096
Fatal and injury (FI) -- 0.284 0.023 1.17 1.00 0.027
Property damage only (PDO) -- 0.716 0.058 1.17 1.00 0.069
Worksheet 11 -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
@ @) @) @) ©) ©) @) ®)
_ Predicted Npmy Predicted Ny,s, Predicted Ny, qw Predicted N, foedr Calibration Predicted Npegr
Crash Severity Level from Table
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 12-8 factor, C, (5)*(6)*(7)
Total 0.672 0.091 0.096 0.859 0.019 1.00 0.016
Fatal and injury (FI) -- -- -- -- -- 1.00 0.016
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Alternative: 2 (Barrier Median)

Segment: Old Willow/Northfield to Central/Happ

Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments

(1) (2 (©)] 4 (©)] (6) (7) (8 9
CMF for
Crash Multi-Use Predicted Npjker
Severity Level Predicted Ny;my Predicted Nysy, Predicted Npqu Predicted Ny, foiker Bike Path Calibration
from from Ped & factor, C,
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) Table 12- Safety (5)*(6)*(7)*(8)
9 Toolbox
Total 0.672 0.091 0.096 0.859 0.005 0.23 1.00 0.001
Fatal and injury
D) _ _ _ _ _ _ 1.00 0.001
Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments
1) 2 3 (O]

Fatal and injury (FI) Property damage only (PDO) Total

Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 11 and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.151 0.325 0.476
Head-on collisions (from Worksheet 1D) 0.004 0.003 0.007
Angle collisions (from Worksheet 1D) 0.007 0.018 0.025
Sideswipe, same direction (from Worksheet 1D) 0.009 0.109 0.118
Sideswipe, opposite direction (from Worksheet 1D) 0.002 0.000 0.002
Driveway-related collisions (from Worksheet 1H) 0.027 0.069 0.096
Other multiple-vehicle collision (from Worksheet 1D) 0.009 0.035 0.044
Subtotal 0.209 0.559 0.768
SINGLE-VEHICLE

Collision with animal (from Worksheet 1F) 0.000 0.005 0.005
Collision with fixed object (from Worksheet 1F) 0.008 0.060 0.069
Collision with other object (from Worksheet 1F) 0.000 0.001 0.002
Other single-vehicle collision (from Worksheet 1F) 0.008 0.008 0.016
Collision with pedestrian (from Worksheet 11) 0.016 0.000 0.016
Collision with bicycle (from Worksheet 1J) 0.001 0.000 0.001
Subtotal 0.034 0.074 0.109
Total 0.243 0.633 0.876

Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments

()]

2

(©)

Q)

Predicted average crash frequency,

Crash rate (crashes/milyear)

Crash Severity Level

N predicted rs (Crashes/year)

Roadway segment length, L (mi)

(Total) from Worksheet 1K 2)/(3)
Total 0.9 0.09 9.7
Fatal and injury (FI) 0.2 0.09 2.7
Property damage only (PDO) 0.6 0.09 7.0
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Alternative #2
Willow Road 2-Lane with Curbed Median

Intersection Analysis
Willow Road at Central Avenue/ Happ Road



Alternative: 2 (Barrier Median)

Intersection: Willow Road at Central/Happ

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information

Location Information

Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Intersection at Central/Happ
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions
Intersection type (3ST, 3SG, 4ST, 4SG) -- 4SG
AADT q0r (veh/day) - 35,000
AADT inor (Veh/day) - 19,000
Intersection lighting (present/not present) Not Present Present
Calibration factor, C; 1.00 1.00
Data for unsignalized intersections only: -- --
Number of major-road approaches with left-turn lanes (0,1,2) 0 0
Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - --
Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0
Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 2
Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 4
Type of left-turn signal phasing for Leg #1 Permissive Protected / Permissive
Type of left-turn signal phasing for Leg #2 - Protected / Permissive
Type of left-turn signal phasing for Leg #3 -- Protected / Permissive
Type of left-turn signal phasing for Leg #4 (if applicable) -- Protected / Permissive
Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 0
Intersection red light cameras (present/not present) Not Present Not Present
Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 133
Maximum number of lanes crossed by a pedestrian (N janesx) - 6
Number of bus stops within 300 m (1,000 ft) of the intersection 0 1
Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Not Present
Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 6

Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections

@ @ (©)] 4 5 (6) )]
CMF for Left-Turn Lanes CMF for Left-Turn Signal | CMF for Right-Turn Lanes CMF for Right Turn on Red CMF for Lighting CMF for Red Light Cameras | CMF for Advance Street
Phasing Name Signs
CMF 1i CMF 2i CMF 3i CMF 4i CMF 5i CMF 6i CMF 7i
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 from Equation 12-36 from Equation 12-37 cmfclearinghouse.org
0.66 0.96 0.92 1.00 0.91 1.00 0.98
(8

Combined CMF

CMF COMB

W*@Q*E*A*S)*E)(7)
0.52
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Alternative: 2 (Barrier Median)

Intersection: Willow Road at Central/Happ

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) 2 3 4 ©)] (6) @ (8 9
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyimy Crashes Npimv CMFs Factor, C; Npimv
from Table 12-10 : from Equation 12- * (7) from .
3 b c from Table 12-10 21 (4)roraL*(5) Worksheet 2B (6)*(7)*(8)
Total -10.99 1.07 0.23 0.39 11.840 1.000 11.840 0.52 1.00 6.200
Fatal and Injury (FI) 13.14 118 0.22 0.33 3.951 (4)FI/((3);:-5(4)PDO) 4.080 0.52 1.00 2.136
Property Damage Only -11.02 1.02 0.24 0.44 7.515 Orora-Ble 7.760 0.52 1.00 4.063
(PDO) 0.655
Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections
1) (2) 3 4 (©)] (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bimv 1) Proportion of Collision Type Predicted N bimv (PDO) .
Predicted N y; hes/
Typee) (crashesl/year) (PDO) (crasheslyear) redicted N oimv rorar, (crashes/year)
from Table 12-11 (9)= from Worksheet 2C from Table 12-11 (9)poo from Worksheet 2C (9)roo from Worksheet 2C
Total 1.000 2.136 1.000 4.063 6.200
(2*)e (4)*(5)ppo (3)+(5)
Rear-end collision 0.450 0.961 0.483 1.963 2.924
Head-on collision 0.049 0.105 0.030 0.122 0.227
Angle collision 0.347 0.741 0.244 0.991 1.733
Sideswipe 0.099 0.211 0.032 0.130 0.342
Other multiple-vehicle collision 0.055 0.117 0.211 0.857 0.975
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
(1) 2 3 4 (5 (6) )] 8 9
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Npjsy Crashes Npimy CMFs Factor, C; Npisy
Crash Severity Level from Table 12-12 from Eqn. 12-24; (7) from
' 4 *(5 *(7)*
a b c from Table 12-12 (FI) from Eqn. 12- Brora ") Worksheet 2B © (@)
24 or 12-27
Total -10.21 0.68 0.27 0.36 0.647 1.000 0.647 0.52 1.00 0.339
Fatal and Injury (FI) 9.25 0.43 0.29 0.09 0.151 (4)FI/((;1);;-5(4)PDO) 0.152 0.52 1.00 0.080
Property Damage Only -11.34 0.78 0.25 0.44 0.489 Orora-Ble 0.495 0.52 1.00 0.259
(PDO) 0.765
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Alternative: 2 (Barrier Median)
Intersection: Willow Road at Central/Happ

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

(1) (2) (3) 4) (5) (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bisv (i) Proportion of Collision Type Predicted N bisv (Ppo) .
Predicted N y; hes/
Typer (crashes/year) PDO) (crasheslyear) redicted N pisy rora (Crashes/year)

from Table 12-13

(9)= from Worksheet 2E

from Table 12-13

(9)roo from Worksheet 2E

(9)poo from Worksheet 2E

Total 1.000 0.080 1.000 0.259 0.339

(2)*R)e (4)*(5)ppo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.001 0.000 0.000
Collision with animal 0.002 0.000 0.002 0.001 0.001
Collision with fixed object 0.744 0.059 0.870 0.225 0.285
Collision with other object 0.072 0.006 0.070 0.018 0.024
Other single-vehicle collision 0.040 0.003 0.023 0.006 0.009
Single-vehicle noncollision 0.141 0.011 0.034 0.009 0.020

Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections

@

@)

3

Q)

®)

()

@

Crash Severity Level

Predicted Npjny

Predicted Npjsy

Predicted Ny,

fpedi

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E 2)+(3) from Table 12-16 (4)*(5)*(6)
Total - - - 1.00 --
Fatal and injury (FI) -- -- -- 1.00 --
Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections |
@) &) (©) () ®) (6)
CMF for Bus Stops CMF for Schools CMF for Alcohol Sales CMF for Install Refuge Island CMF for Replace W/DW Ped Signals Combined CMF
CMF,, CMF,, CMF,, CMF,, CMFy, ombine
from Table 12-28 from Table 12-29 from Table 12-30 cmfclearinghouse.org cmfclearinghouse.org (1)*(2)*(3)*(4)*(5)
2.78 1.00 1.12 0.44 0.75 1.03
Worksheet 2| -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
@) @ ©) Q) () (6 @
SPF Coefficients . Predicted
. Overdispersion Nopedbase Combined CMF Calibration Ny
Crash Severity Level from Table 12-14 Parameter. k factor, C; ——e—
3 5 rom ace 3 s ' from Equation 12-29 (4) from Worksheet 2H T (4)*(5)*(6)
Total -9.53 0.40 0.26 0.45 0.04 0.24 0.056 1.03 1.00 0.057
Fatal and Injury (FI) -- -- -- -- -- -- -- 1.00 0.057
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Alternative: 2 (Barrier Median)
Intersection: Willow Road at Central/Happ

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

@

(2

3 4

®)

(6) (7)

Predicted Npjimy

Predicted Npisy Predicted Ny,

fbikei

Crash Severity Level

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E (2) +(3) from Table 12-17 (4)*(5)*(6)
Total 6.200 0.339 6.539 0.015 1.00 0.098
Fatal and injury (FI) - - -- -- 1.00 0.098
Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections
@ @) (©)] 4
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 21 and 2J (7) from 2G or 21 and 2J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 0.961 1.963 2.924
Head-on collisions (from Worksheet 2D) 0.105 0.122 0.227
Angle collisions (from Worksheet 2D) 0.741 0.991 1.733
Sideswipe (from Worksheet 2D) 0.211 0.130 0.342
Other multiple-vehicle collision (from Worksheet 2D) 0.117 0.857 0.975
Subtotal 2.136 4.063 6.200
SINGLE-VEHICLE
Collision with parked vehicle (from Worksheet 2F) 0.000 0.000 0.000
Collision with animal (from Worksheet 2F) 0.000 0.001 0.001
Collision with fixed object (from Worksheet 2F) 0.059 0.225 0.285
Collision with other object (from Worksheet 2F) 0.006 0.018 0.024
Other single-vehicle collision (from Worksheet 2F) 0.003 0.006 0.009
Single-vehicle noncollision (from Worksheet 2F) 0.011 0.009 0.020
Collision with pedestrian (from Worksheet 2G or 21) 0.057 0.000 0.057
Collision with bicycle (from Worksheet 2J) 0.098 0.000 0.098
Subtotal 0.235 0.259 0.494
Total 2.371 4.322 6.694

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

@ &)
Predicted average crash frequency, Ny edicted int
Crash severity level (crasheslyear)
(Total) from Worksheet 2K
Total 6.7
Fatal and injury (FI) 2.4
Property damage only (PDO) 4.3
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Alternative #3M
Willow Road 4-10’ Lanes with Curbed Median

Safety Performance Calculations



Alternative #3M
Willow Road 4-10’ Lanes with Curbed Median

Intersection Analysis
Willow Road at IL Route 43



Alternative: 3 (Modified)

Intersection: Willow Road at Waukegan Road

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information

Location Information

Analyst R. Jacox
Agency or Company TranSystems
Date Performed 09/22/11

Roadway
Intersection
Jurisdiction
Analysis Year

Willow Road
at Waukegan Road
IDOT
2040

Input Data Base Conditions Site Conditions
Intersection type (3ST, 3SG, 4ST, 4SG) - 4SG
AADT q0r (veh/day) - 44,000
AADT inor (veh/day) - 34,000
Intersection lighting (present/not present) Not Present Present
Calibration factor, C; 1.00 1.00
Data for unsignalized intersections only: -- --
Number of major-road approaches with left-turn lanes (0,1,2) 0 0
Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - --
Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 4
Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 4
Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 4
Type of left-turn signal phasing for Leg #1 Permissive Protected
Type of left-turn signal phasing for Leg #2 - Protected
Type of left-turn signal phasing for Leg #3 - Protected
Type of left-turn signal phasing for Leg #4 (if applicable) -- Protected
Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 2
Intersection red light cameras (present/not present) Not Present Present
Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 11
Maximum number of lanes crossed by a pedestrian (N anesy) - 6
Number of bus stops within 300 m (1,000 ft) of the intersection 0 0
Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Not Present
Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 5

Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections

(€] 2 (©)] 4 ®) (6) @
CMF for Left-Turn Lanes CMF for Left-Turn Signal | CMF for Right-Turn Lanes CMF for Right Turn on Red CMF for Lighting CMF for Red Light Cameras | CMF for Advance Street
Phasing Name Signs
CMF 1i CMF 2i CMF 3i CMF 4i CMF 5i CMF 6i CMF 7i |
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 from Equation 12-36 from Equation 12-37 cmiclearinghouse.org
0.66 0.78 0.85 0.96 0.91 1.01 0.98
()]

Combined CMF

CMF COMB

W E* @ G)*(6)*(7)
0.38




Alternative: 3 (Modified)

Intersection: Willow Road at Waukegan Road

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) 2 3 4 (©)] (6) @) (8 9
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyjmy Crashes Npimy CMFs Factor, C; Npimv
from Table 12-10 from Equation 12- (7) from
- 4 *(5 * *
3 b c from Table 12-10 21 (4)rorac*(5) Worksheet 2B ©)*(7)*(8)
Total -10.99 1.07 0.23 0.39 17.292 1.000 17.292 0.38 1.00 6.588
Fatal and Injury (FI) -13.14 118 0.22 033 5.883 @) ((g)gg“é“)PDO) 6.056 0.38 1.00 2.307
Property Damage Only -11.02 1.02 0.24 0.44 10.913 Orora-B)e 11.235 0.38 1.00 4281
(PDO) 0.650
Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections
@ 2 (©)] “ ()] (6)
Collision Type . L . . L .
Proportion of Collision Predicted N bimv (F) Proportion of Collision Type Predicted N bimv (Po) .
Predicted N y; hes/
Typeer) (crashesl/year) (Do) (crasheslyear) redicted N pimv rotay) (Crashes/year)
from Table 12-11 (9)n from Worksheet 2C from Table 12-11 (9)roo from Worksheet 2C (9)roo from Worksheet 2C
Total 1.000 2.307 1.000 4.281 6.588
(2*Q)r (4)*(5)rpo (3)+(5)
Rear-end collision 0.450 1.038 0.483 2.067 3.106
Head-on collision 0.049 0.113 0.030 0.128 0.241
Angle collision 0.347 0.801 0.244 1.044 1.845
Sideswipe 0.099 0.228 0.032 0.137 0.365
Other multiple-vehicle collision 0.055 0.127 0.211 0.903 1.030
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
(€] 2 ()] “ ®) 6) ) ()] 9
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Npjsy Crashes Npimv CMFs Factor, C; Npisv
Crash Severity Level from Table 12-12 from Eqn. 12-24; (7) from
4 * 5 * *
a b c from Table 12-12 (FI) from Eqgn. 12- Brora"5) Worksheet 2B ©()(®)
24 or 12-27
Total -10.21 0.68 0.27 0.36 0.885 1.000 0.885 0.38 1.00 0.337
Fatal and Injury (F1) -9.25 0.43 0.29 0.09 0.197 @) ((g);gé“)PDO) 0.199 0.38 1.00 0.076
Property Damage Only -11.34 0.78 0.25 0.44 0.676 Orora-B)e 0.686 0.38 1.00 0.261
(PDO) 0.775




Alternative: 3 (Modified)

Intersection: Willow Road at Waukegan Road

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

O @) @) @ ) ©)
Collision Type Proportion of Collision Predicted N visv 1) Proportion of Collision Type Predicted N bisv (Ppo) Predicted N . (crashes/year)
Typeer) (crashesl/year) (Do) (crasheslyear) bisv (TOTAL) y

from Table 12-13

(9)r from Worksheet 2E

from Table 12-13

(9)roo from Worksheet 2E

(9)roo from Worksheet 2E

Total 1.000 0.076 1.000 0.261 0.337

@B (@)*(5)eoo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.001 0.000 0.000
Collision with animal 0.002 0.000 0.002 0.001 0.001
Collision with fixed object 0.744 0.057 0.870 0.227 0.284
Collision with other object 0.072 0.005 0.070 0.018 0.024
Other single-vehicle collision 0.040 0.003 0.023 0.006 0.009
Single-vehicle noncollision 0.141 0.011 0.034 0.009 0.020

Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections

@

(2

(©)]

“)

®)

(6)

o)

Crash Severity Level

Predicted Npjmy

Predicted Npisy

Predicted Ny,

fpedi

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E (2) +(3) from Table 12-16 (4)*(5)*(6)
Total - - -- -- 1.00 --
Fatal and injury (FI) -- -- -- -- 1.00 --
Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
@) @ (©)] (4 (©)]
CMF for Alcohol Sales CMF for Replace W/DW Ped Signals with
CMF for Bus Stops CMF for Schools Establishments Countdown Ped Signals Combined CMF
CMFy,, CMF,, CMF, CMFs,
from Table 12-28 from Table 12-29 from Table 12-30 cmfclearinghouse.org (1)*(2)*(3)*(4)
1.00 1.00 1.12 0.75 0.84
Worksheet 2| -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
(€] &) (€] “ ()] (6) )]
SPF Coefficients . Predicted
. Overdispersion Nopedbase Combined CMF Calibration Ny
Crash Severity Level from Table 12-14 Parameter. k factor, C; ——oe—
3 5 rom ace 3 s ' from Equation 12-29 (4) from Worksheet 2H T (4)*(5)%(6)
Total -9.53 0.40 0.26 0.45 0.04 0.24 0.023 0.84 1.00 0.019
Fatal and Injury (FI) -- -- -- -- -- -- -- -- 1.00 0.019




Alternative: 3 (Modified)

Intersection: Willow Road at Waukegan Road

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

@

(@)

3 Q)

®)

() @

Crash Severity Level

Predicted Npjmny

Predicted Np;sy Predicted Ny,

fbikei

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E 2)+(3) from Table 12-17 (4)*(5)*(6)
Total 6.588 0.337 6.925 0.015 1.00 0.104
Fatal and injury (FI) -- -- -- -- 1.00 0.104
Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections
@ 2 (©)] (]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 21 and 2J (7) from 2G or 2l and 2J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 1.038 2.067 3.106
Head-on collisions (from Worksheet 2D) 0.113 0.128 0.241
Angle collisions (from Worksheet 2D) 0.801 1.044 1.845
Sideswipe (from Worksheet 2D) 0.228 0.137 0.365
Other multiple-vehicle collision (from Worksheet 2D) 0.127 0.903 1.030
Subtotal 2.307 4.281 6.588
SINGLE-VEHICLE
Collision with parked vehicle (from Worksheet 2F) 0.000 0.000 0.000
Collision with animal (from Worksheet 2F) 0.000 0.001 0.001
Collision with fixed object (from Worksheet 2F) 0.057 0.227 0.284
Collision with other object (from Worksheet 2F) 0.005 0.018 0.024
Other single-vehicle collision (from Worksheet 2F) 0.003 0.006 0.009
Single-vehicle noncollision (from Worksheet 2F) 0.011 0.009 0.020
Collision with pedestrian (from Worksheet 2G or 2I) 0.019 0.000 0.019
Collision with bicycle (from Worksheet 2J) 0.104 0.000 0.104
Subtotal 0.199 0.261 0.460
Total 2.507 4.542 7.048

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

@ @
Predicted average crash frequency, Ny edicted int
Crash severity level (crasheslyear)
(Total) from Worksheet 2K
Total 7.0
Fatal and injury (FI) 2.5
Property damage only (PDO) 4.5




Alternative #3M
Willow Road 4-10’ Lanes with Curbed Median

Segment Analysis
Willow Road - IL Route 43 to
Three Lakes/ Fox Meadow Drive



Alternative: 3 (Modified)
Segment: Waukegan to Three Lakes

Worksheet 1A -- General Information and Input Data for Urban and Suburban ﬁoadway Segments

General Information

Location Information

Analyst R. Jacox Roadway Willow Road

Agency or Company TranSystems Roadway Section Waukegan Rd to Three Lakes

Date Performed 09/22/11 Jurisdiction IDOT

Analysis Year 2040

Input Data Base Conditions Site Conditions

Roadway type (2U, 3T, 4U, 4D, ST) -- 4D

Length of segment, L (mi) - 0.22

AADT (veh/day) - 42,000

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking -- 0

Median width (ft) - for divided only 15 15

Lighting (present / not present) Not Present Present

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) -- 0

Minor commercial driveways (number) -- 0

Major industrial / institutional driveways (humber) -- 0

Minor industrial / institutional driveways (number) -- 0

Major residential driveways (number) -- 0

Minor residential driveways (number) -- 0

Other driveways (number) -- 0

Speed Category

Posted Speed Greater than 30 mph

Roadside fixed object density (fixed objects / mi) 0 18
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 18
Calibration Factor, Cr 1.00 1.00
Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments
1) (2 3 )] (©)] (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CMF 2r CMEF 3r CMF 4r CMEF 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 D)**R)*(@)*(5)
1.00 1.00 1.00 0.91 1.00 0.92
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
1) (2 3 4 (5) (6) @ 8 9)
Crash Severity Level SPF Coefficients Overdispersion B Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyrmy Crashes Normv CMFs Factor, Cr Normv
from Table 12-3 ) (6) from
- - 4 *(5 * *,
3 > from Table 12-3 from Equation 12-10 (4)rorac*(5) Worksheet 18 (6)*(7)*(8)
-12.34 1.36 1.32 1.866 1.000 1.866 0.92 1.00 1.710
Fatal and Injury (FI) -12.76 1.28 1.31 0.523 B/ ((Dert(4)roo) 0.496 0.92 1.00 0.455
0.266
Property Damage Only (PDO) -12.81 1.38 1.34 1.443 (S)TST;gis)F' 1.369 0.92 1.00 1.255




Alternative: 3 (Modified)

Segment: Waukegan to Three Lakes

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

(€] 2 (©)] 4 (©)] (6)
Collision Type Proportion of Collision Predicted N brmv ) Proportion of Collision Predicted N brmv (Ppo)
Typee (crasheslyear) Type oo (crasheslyear) Predicted N pimy (rorar)(Crasheslyear)

from Table 12-4

(9)= from Worksheet 1C

from Table 12-4

(9)roo from Worksheet

(9)roraL from Worksheet 1C

1C
Total 1.000 0.455 1.000 1.255 1.710
(23w (4)*(5)poo (3)+(5)
Rear-end collision 0.832 0.379 0.662 0.831 1.210
Head-on collision 0.020 0.009 0.007 0.009 0.018
Angle collision 0.040 0.018 0.036 0.045 0.063
Sideswipe, same direction 0.050 0.023 0.223 0.280 0.303
Sideswipe, opposite direction 0.010 0.005 0.001 0.001 0.006
Other multiple-vehicle collision 0.048 0.022 0.071 0.089 0.111
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
1) (2 3 4 (5) (6) @ 8 9)
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Initial N N N
Crash Severity Level — Parameter, k It brsv Crashes brsv ((CSI)I\;IFIE;.]1 Factor, Cr brsv
= - i - 4 *(5 *(7)%
3 5 from Table 12-5 from Equation 12-13 4)rora*(5) Worksheet 18 (6)*(7)*(8)
Total -5.05 0.47 0.86 0.210 1.000 0.210 0.92 1.00 0.192
Fatal and Injury (FI) -8.71 0.66 0.28 0.041 @/ (et (Aeoo) 0.040 0.92 1.00 0.037
0.192
Property Damage Only (PDO) -5.04 0.45 1.06 0.171 (S)ng‘sf)“ 0.170 0.92 1.00 0.155
Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
1) 2 3 4 (©)] (6)
Proportion of Collision Predicted N brsv (i) Proportion of Collision Predicted N brsv (PpO)
Type (crasheslyear) TYpe (pooy (crasheslyear) Predicted N ysy (roraL)(Crasheslyear)
Collision Type
from Table 12-6 (9)= from Worksheet 1E from Table 12-6 (9)poo froml'\EN orksheet (9)rora from Worksheet 1E

Total 1.000 0.037 1.000 0.155 0.192
(2)*)m (4)*(5)ppo (3)+(5)
Collision with animal 0.001 0.000 0.063 0.010 0.010
Collision with fixed object 0.500 0.019 0.813 0.126 0.145
Collision with other object 0.028 0.001 0.016 0.002 0.004
Other single-vehicle collision 0.471 0.017 0.108 0.017 0.034




Alternative: 3 (Modified)
Segment: Waukegan to Three Lakes

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

@

@

(©)

4)

(©)

(6)

Driveway Type

Number of driveways,

Crashes per driveway

per year, N,

Coefficient for traffic
adjustment, t

Initial Nprqwy

Overdispersion
parameter, k

v Equation 12-16
" from Table 12-7 from Table 12-7 d T from Table 12-7
n; * N; * (AADT/15,000)
Major commercial 0 0.033 1.106 0.000
Minor commercial 0 0.011 1.106 0.000
Major industrial/institutional 0 0.036 1.106 0.000
Minor industrial/institutional 0 0.005 1.106 0.000 -
Major residential 0 0.018 1.106 0.000
Minor residential 0 0.003 1.106 0.000
Other 0 0.005 1.106 0.000
Total - - - 0.000 1.39
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
(€] 2 3) (4) (©)] (6) ()
Initial Nprgwy Proportion of total Adjusted Combined CMFs Predicted Npguwy

Crash Severity Level

crashes (fy)

Nhrriw

(5)1otaL from Worksheet

from Table 12-7

(Z)TOTAL * (3)

(6) from Worksheet 1B

Calibration factor, C,

(4)*(5)(6)

1G
Total 0.000 1.000 0.000 0.92 1.00 0.000
Fatal and injury (FI) - 0.284 0.000 0.92 1.00 0.000
Property damage only (PDO) -- 0.716 0.000 0.92 1.00 0.000
Worksheet 1l -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
(€] 2 3 4 (©)] (6 (7) ()] (C)]
Crash CMF for
S TaSL | Multi-Use | . . Predicted Npegr
everity Leve Predicted Ny,my Predicted Np,sy Predicted Npygwy Predicted N, foedr Bike Path factor. C
from | from Ped & T
+ + x| x| *
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) Table 12- S (5)*(6)*(7)*(8)
Total 1.710 0.192 0.000 1.903 0.019 0.23 1.00 0.008
Fatal and injury
. 0.008
(F1) - -~ - -~ -~ == 1.00
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
(€] 2 3 4 (©)] (6 (7) (8 (C)]
CMF for
Crash | Multi-Use Calibration Predicted Nyjyer
Severity Leve Predicted Ny;my Predicted Nysy Predicted Nyrgwy Predicted Ny, foiker Bike Path factor. C
1 T
(9) from Worksheet 1C (9) from Worksheet 1E | (7) from Worksheet 1H 2)+(3)+(8) Ta:f"eml ). fro'snafe‘:j & (B)6)*(7)*(8)
Total 1.710 0.192 0.000 1.903 0.005 0.23 1.00 0.002
Fatal "z"r:‘l‘; injury ~ ~ ~ ~ ~ ~ 1.00 0.002




Alternative: 3 (Modified)
Segment: Waukegan to Three Lakes

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

1) (2 3 )]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 11 and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.379 0.831 1.210
Head-on collisions (from Worksheet 1D) 0.009 0.009 0.018
Angle collisions (from Worksheet 1D) 0.018 0.045 0.063
Sideswipe, same direction (from Worksheet 1D) 0.023 0.280 0.303
Sideswipe, opposite direction (from Worksheet 1D) 0.005 0.001 0.006
Driveway-related collisions (from Worksheet 1H) 0.000 0.000 0.000
Other multiple-vehicle collision (from Worksheet 1D) 0.022 0.089 0.111
Subtotal 0.455 1.255 1.710
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.000 0.010 0.010
Collision with fixed object (from Worksheet 1F) 0.019 0.126 0.145
Collision with other object (from Worksheet 1F) 0.001 0.002 0.004
Other single-vehicle collision (from Worksheet 1F) 0.017 0.017 0.034
Collision with pedestrian (from Worksheet 11) 0.008 0.000 0.008
Collision with bicycle (from Worksheet 1J) 0.002 0.000 0.002
Subtotal 0.048 0.155 0.203
Total 0.503 1.411 1.913

Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments

(€] 2 (©)] 4
Predicted average crash frequency, .
Crash Severity Level N predicted rs (Crashes/year) Roadway segment length, L (mi) Crash rate (crashes/milyear)
(Total) from Worksheet 1K 2/3)
Total 1.9 0.22 8.7
Fatal and injury (FI) 0.5 0.22 2.3

Property damage only (PDO) 1.4 0.22 6.4




Alternative #3M
Willow Road 4-10’ Lanes with Curbed Median

Intersection Analysis
Willow Road at Three Lakes/ Fox Meadow Drive



Alternative: 3 (Modified)

Intersection: Willow Road at Three Lakes

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information Location Information
Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Intersection at Three Lakes
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions
Intersection type (3ST, 3SG, 4ST, 4SG) -- 4SG
AADT q0r (veh/day) - 42,000
AADT inor (Veh/day) - 2,000
Intersection lighting (present/not present) Not Present Present
Calibration factor, C; 1.00 1.00
Data for unsignalized intersections only: -- --
Number of major-road approaches with left-turn lanes (0,1,2) 0 0
Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - --
Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 3
Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 2
Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 2
Type of left-turn signal phasing for Leg #1 Permissive Protected / Permissive
Type of left-turn signal phasing for Leg #2 - Protected / Permissive
Type of left-turn signal phasing for Leg #3 -- Permissive
Type of left-turn signal phasing for Leg #4 (if applicable) - Permissive
Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 0
Intersection red light cameras (present/not present) Not Present Not Present
Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 17
Maximum number of lanes crossed by a pedestrian (N janesx) - 6
Number of bus stops within 300 m (1,000 ft) of the intersection 0 0
Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Not Present
Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 0
Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections
@) @ ()] 4 5 (6) )]
CMF for Left-Turn Lanes CMF for Left-Turn Signal | CMF for Right-Turn Lanes CMF for Right Turn on Red CMF for Lighting CMF for Red Light Cameras | CMF for Advance Street
Phasing Name Signs
CMF 1i CMF 2i CMF 3i CMF 4i CMFE 5i CMF 6i CMF 7i
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 from Equation 12-36 from Equation 12-37 cmfclearinghouse.org
0.73 0.98 0.92 1.00 0.91 1.00 0.98
(8

Combined CMF

CMF COMB

W*@*E*AD*)*(E)(7)
0.59




Alternative: 3 (Modified)

Intersection: Willow Road at Three Lakes

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) 2 3 4 ©)] (6) @ (8 9
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyimy Crashes Npimv CMFs Factor, C; Npimv
from Table 12-10 : from Equation 12- * (7) from .
- 5 S from Table 12-10 1 (4)rora*(5) Worksheet 28 (6)*(7)*(8)
Total -10.99 1.07 0.23 0.39 8.575 1.000 8.575 0.59 1.00 5.067
Fatal and Injury (FI) -13.14 118 0.22 0.33 2.986 (4)FI/((3);2-2(4)PD0) 3.100 0.59 1.00 1.832
Property Damage Only -11.02 1.02 0.24 0.44 5.273 Orora-Ble 5.475 0.59 1.00 3.235
(PDO) 0.638
Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections
1) (2) 3 4 (©)] (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bimv 1) Proportion of Collision Type Predicted N bimv (PDO) .
Predicted N y; hes/
Typee) (crashesl/year) (PDO) (crasheslyear) redicted N oimv rorar, (crashes/year)
from Table 12-11 (9)= from Worksheet 2C from Table 12-11 (9)poo from Worksheet 2C (9)roo from Worksheet 2C
Total 1.000 1.832 1.000 3.235 5.067
(2*)e (4)*(5)ppo (3)+(5)
Rear-end collision 0.450 0.824 0.483 1.562 2.387
Head-on collision 0.049 0.090 0.030 0.097 0.187
Angle collision 0.347 0.636 0.244 0.789 1.425
Sideswipe 0.099 0.181 0.032 0.104 0.285
Other multiple-vehicle collision 0.055 0.101 0.211 0.683 0.783
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
1) 2 3 4 O] (6) )] 8 9
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Npjsy Crashes Npimy CMFs Factor, C; Npisy
Crash Severity Level from Table 12-12 from Eqn. 12-24; (7) from
' 4 *(5 *(7)*
a b c from Table 12-12 (FI) from Eqn. 12- Brora ") Worksheet 2B © (@)
24 or 12-27
Total -10.21 0.68 0.27 0.36 0.399 1.000 0.399 0.59 1.00 0.236
Fatal and Injury (FI) 9.25 0.43 0.29 0.09 0.085 (4)FI/((3);8-9(4)PD0) 0.083 0.59 1.00 0.049
Property Damage Only -11.34 0.78 0.25 0.44 0.321 Orora-Ble 0.316 0.59 1.00 0.187
(PDO) 0.791




Alternative: 3 (Modified)

Intersection: Willow Road at Three Lakes

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

@

(2

(€)]

4

(©)]

(6)

Collision Type

Proportion of Collision

Typer

Predicted N bisv (i)
(crasheslyear)

(PDO)

Proportion of Collision Type

Predicted N bisv (Ppo)
(crasheslyear)

Predicted N sy (rorar) (Crashes/year)

from Table 12-13

(9)= from Worksheet 2E

from Table 12-13

(9)roo from Worksheet 2E

(9)poo from Worksheet 2E

Total 1.000 0.049 1.000 0.187 0.236

(2)*R)e (4)*(5)ppo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.001 0.000 0.000
Collision with animal 0.002 0.000 0.002 0.000 0.000
Collision with fixed object 0.744 0.037 0.870 0.162 0.199
Collision with other object 0.072 0.004 0.070 0.013 0.017
Other single-vehicle collision 0.040 0.002 0.023 0.004 0.006
Single-vehicle noncollision 0.141 0.007 0.034 0.006 0.013

Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections

@

(@)

3

Q)

®)

()

@

Crash Severity Level

Predicted Npjmny

Predicted Npjsy

Predicted Ny,

fpedi

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E )+ (3) from Table 12-16 (4)*(5)*(6)
Total - - - - 1.00 -
Fatal and injury (FI) -- -- -- -- 1.00 --
Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections |
@) @ (©) 4 ©)
CMF for Bus Stops CMF for Schools CMF for Alcohol Sales CMF for Replace W/DW Ped Signals with .
Combined CMF
CMFy,, CMF,, CMFy, CMFsg,
from Table 12-28 from Table 12-29 from Table 12-30 cmfclearinghouse.org (1)*(2)*(3)*(4)
1.00 1.00 1.00 0.75 0.75
Worksheet 2| -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
(@) @ ©) Q) ®) (6 @
SPF Coefficients . Predicted
. Overdispersion Npedbase Combined CMF Calibration Ny
Crash Severity Level from Table 12-14 Parameter. k factor, C; ——oe—
3 5 rom ace 3 s ' from Equation 12-29 (4) from Worksheet 2H T (@)*(5)*(6)
Total -9.53 0.40 0.26 0.45 0.04 0.24 0.011 0.75 1.00 0.008
Fatal and Injury (FI) -- -- -- -- -- -- -- -- 1.00 0.008




Alternative: 3 (Modified)
Intersection: Willow Road at Three Lakes

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

@

(2

(€)] 4

®)

(6) (7)

Crash Severity Level

Predicted Npjimy

Predicted Npisy Predicted Ny,

fbikei

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E (2) +(3) from Table 12-17 (4)*(5)*(6)
Total 5.067 0.236 5.302 0.015 1.00 0.080
Fatal and injury (FI) - - -- -- 1.00 0.080
Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections
@ @ (©)] 4
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 21 and 2J (7) from 2G or 21 and 2J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 0.824 1.562 2.387
Head-on collisions (from Worksheet 2D) 0.090 0.097 0.187
Angle collisions (from Worksheet 2D) 0.636 0.789 1.425
Sideswipe (from Worksheet 2D) 0.181 0.104 0.285
Other multiple-vehicle collision (from Worksheet 2D) 0.101 0.683 0.783
Subtotal 1.832 3.235 5.067
SINGLE-VEHICLE
Collision with parked vehicle (from Worksheet 2F) 0.000 0.000 0.000
Collision with animal (from Worksheet 2F) 0.000 0.000 0.000
Collision with fixed object (from Worksheet 2F) 0.037 0.162 0.199
Collision with other object (from Worksheet 2F) 0.004 0.013 0.017
Other single-vehicle collision (from Worksheet 2F) 0.002 0.004 0.006
Single-vehicle noncollision (from Worksheet 2F) 0.007 0.006 0.013
Collision with pedestrian (from Worksheet 2G or 21) 0.008 0.000 0.008
Collision with bicycle (from Worksheet 2J) 0.080 0.000 0.080
Subtotal 0.137 0.187 0.323
Total 1.969 3.421 5.390

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

@ 2
Predicted average crash frequency, Ny edicted int
Crash severity level (crasheslyear)
(Total) from Worksheet 2K
Total 5.4
Fatal and injury (FI) 2.0
Property damage only (PDO) 3.4




Alternative #3M
Willow Road 4-10’ Lanes with Curbed Median

Segment Analysis
Willow Road — Three Lakes/ Fox Meadow Drive to
35mph Zone



Alternative: 3 (Modified)

Segment: Three Lakes to 35mph Zone

Worksheet 1A -- General Information and Input Data for Urban and Suburban ﬁoadway Segments

General Information

Location Information

Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Roadway Section Three Lakes to Speed Zone Change
Date Performed 09/22/11 Jurisdiction IDOT

Analysis Year 2040

Input Data Base Conditions Site Conditions
Roadway type (2U, 3T, 4U, 4D, ST) -- 4D
Length of segment, L (mi) -- 0.1
AADT (veh/day) -- 42,000
Type of on-street parking (none/parallel/angle) None None
Proportion of curb length with on-street parking -- 0
Median width (ft) - for divided only 15 15
Lighting (present / not present) Not Present Present

Auto speed enforcement (present / not present)

Not Present

Not Present

Major commercial driveways (number)

0

Minor commercial driveways (number)

Major industrial / institutional driveways (number)

Minor industrial / institutional driveways (number)

Major residential driveways (number)

Minor residential driveways (number)

o|o|o|o|o

Other driveways (number)

o

Speed Category

Posted Speed Greater than 30 mph

Roadside fixed object density (fixed objects / mi) 0 40
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 8
Calibration Factor, Cr 1.00 1.00

Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments

1) (2 (©)] 4 (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CMEFE 2r CME 3r CMF 4r CME 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 (1)*(2)*(3)*(4)*(5)
1.00 1.11 1.00 0.91 1.00 1.01
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
1) (2 3 4 (5) 6) () (8 (9)
Crash Severity Level SPF Coefficients Overdispersion B Proportion of Total | Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyrmy Crashes Nprmv CMFs Factor, Cr Nprmv
from Table 12-3 3 ) 3 % (6) from (VK
3 - from Table 12-3 from Equation 12-10 (4)roraL*(®) Worksheet 1B (6)*(7)*(8)
Total -12.34 1.36 1.32 0.848 1.000 0.848 1.01 1.00 0.858
Fatal and Injury (FI) -12.76 1.28 1.31 0.238 (4)F'/((g)£g6(4)"00) 0.226 1.01 1.00 0.228
Property Damage Only (PDO) -12.81 1.38 1.34 0.656 (S)TST;;':S)F' 0.622 1.01 1.00 0.630




Alternative: 3 (Modified)

Segment: Three Lakes to 35mph Zone

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

1) (2 (3) 4 (5) (6)
Collision Type Proportion of Collision Predicted N brmv (Fi) Proportion of Collision Predicted N brmv (PpO)
Typer) (crashesl/year) Type ooy (crasheslyear) Predicted N ,my roraL) (Crasheslyear)

from Table 12-4

(9)r from Worksheet 1C

from Table 12-4

(9)rpo from Worksheet

(9)roraL from Worksheet 1C

1C
Total 1.000 0.228 1.000 0.630 0.858
(2*()r (4)*(5)ppo (3)+(5)
Rear-end collision 0.832 0.190 0.662 0.417 0.607
Head-on collision 0.020 0.005 0.007 0.004 0.009
Angle collision 0.040 0.009 0.036 0.023 0.032
Sideswipe, same direction 0.050 0.011 0.223 0.140 0.152
Sideswipe, opposite direction 0.010 0.002 0.001 0.001 0.003
Other multiple-vehicle collision 0.048 0.011 0.071 0.045 0.056
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
1) (2 3 4 (5) 6) () (8 (9)
SPF Coefficients Overdispersion B Proportion of Total | Adjusted Combined | Calibration | Predicted
Crash Severity Level NPT Parameter, k Initial Npsy Crashes Nprsy (f(;‘)l\;lrIZ?n Factor, Cr Nprsv
- ~ . _ * * *
2 b from Table 12-5 from Equation 12-13 (4)roraL*(5) Worksheet 1B (6)*(7)*(8)

Total -5.05 0.47 0.86 0.095 1.000 0.095 1.01 1.00 0.097

Fatal and Injury (FI) -8.71 0.66 0.28 0.019 (4)F'/((g);g2(4)"'3°) 0.018 1.01 1.00 0.019

Property Damage Only (PDO) -5.04 0.45 1.06 0.078 (S)TSTQB'QS)F' 0.077 1.01 1.00 0.078

Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
1) 2 3 4 (©)] (6)
Proportion of Collision Predicted N brsv (F1) Proportion of Collision Predicted N brsv (PpO)
Typee) (crasheslyear) Type oo (crashes/year) Predicted N sy (roraL) (Crashes/year)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)poo fronll\EN orksheet (9)roraL from Worksheet 1E

Total 1.000 0.019 1.000 0.078 0.097
(2)*()r (4)*(5)ppo (3)+(5)
Collision with animal 0.001 0.000 0.063 0.005 0.005
Collision with fixed object 0.500 0.009 0.813 0.063 0.073
Collision with other object 0.028 0.001 0.016 0.001 0.002
Other single-vehicle collision 0.471 0.009 0.108 0.008 0.017




Alternative: 3 (Modified)
Segment: Three Lakes to 35mph Zone

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

1) (2 (3 4 (5) (6)
Crashes per driveway Coefficient for traffic Initial N Overdispersion
Number of driveways, per year, N; adjustment, t prdwy parameter, k

Driveway Type

: Equation 12-16
N from Table 12-7 from Table 12-7 duaTen n from Table 12-7
n * N, * (AADT/15,000)
Major commercial 0 0.033 1.106 0.000
Minor commercial 0 0.011 1.106 0.000
Major industrial/institutional 0 0.036 1.106 0.000
Minor industrial/institutional 0 0.005 1.106 0.000 -
Major residential 0 0.018 1.106 0.000
Minor residential 0 0.003 1.106 0.000
Other 0 0.005 1.106 0.000
Total - -- - 0.000 1.39
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
1) (2 () (C) (5) (6) ()
Initial Nprqwy Propor::on ((;f t(;tal A(,il]usted Combined CMFs Predicted Npgwy
Crash Severity Level ® from Workeheel Crasnes (aw, hrdw Calibration factor, C,
TOTAL A from Table 12-7 (2)rotaL * (3) | (6) from Worksheet 1B (4)(5)*(6)
Total 0.000 1.000 0.000 1.01 1.00 0.000
Fatal and injury (FI) - 0.284 0.000 1.01 1.00 0.000
Property damage only (PDO) -- 0.716 0.000 1.01 1.00 0.000
Worksheet 1l -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
1) (2 (3 4 (5) (6) ()] (8) 9
Crash Predicted Nymy Predicted Np,s, Predicted Nyquy Predicted N, foedr Multi-Use Calibration Predicted Npegr
(9) from Worksheet 1C (9) from Worksheet 1€ | (7) from Worksheet 1H (2)+(3)+(4) Tafgl‘;ml ). frosmafpe‘ij & | factor, C, (5)*(6)(7)*(®)
Total 0.858 0.097 0.000 0.955 0.019 0.23 1.00 0.004
Fatal ?'r:]l(; InJury _ _ _ _ _ _ 100 0.004
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
1) (2 (3 4 (5) (6) ()] (8) )
Crash Predicted Nyymy Predicted Np,sy, Predicted Nprgwy Predicted Ny, foiker Multi-Use Calibration Predicted Npiyer
(9) from Worksheet 1C (9) from Worksheet 1E | (7) from Worksheet 1H 2)+(3)+(8) Taft:ﬁam12- "°g‘afe‘:;’ &1 factor, C, (5)*(6)*(7)*(8)
Total 0.858 0.097 0.000 0.955 0.005 0.23 1.00 0.001
Fatal ?EI(; injury, ~ ~ ~ ~ ~ _ 1.00 0.001




Alternative: 3 (Modified)
Segment: Three Lakes to 35mph Zone

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

1) (2 (3 @
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and  [(6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 11 and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.190 0.417 0.607
Head-on collisions (from Worksheet 1D) 0.005 0.004 0.009
Angle collisions (from Worksheet 1D) 0.009 0.023 0.032
Sideswipe, same direction (from Worksheet 1D) 0.011 0.140 0.152
Sideswipe, opposite direction (from Worksheet 1D) 0.002 0.001 0.003
Driveway-related collisions (from Worksheet 1H) 0.000 0.000 0.000
Other multiple-vehicle collision (from Worksheet 1D) 0.011 0.045 0.056
Subtotal 0.228 0.630 0.858
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.000 0.005 0.005
Collision with fixed object (from Worksheet 1F) 0.009 0.063 0.073
Collision with other object (from Worksheet 1F) 0.001 0.001 0.002
Other single-vehicle collision (from Worksheet 1F) 0.009 0.008 0.017
Collision with pedestrian (from Worksheet 11) 0.004 0.000 0.004
Collision with bicycle (from Worksheet 1J) 0.001 0.000 0.001
Subtotal 0.024 0.078 0.102
Total 0.252 0.708 0.960

Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments

(1) (2 (3) 4
Predicted average crash frequency, .
Crash Severity Level N pregicted rs (Crashes/year) Roadway segment length, L (mi) Crash rate (crashes/milyear)
(Total) from Worksheet 1K 2/ (3)
Total 1.0 0.10 9.6
Fatal and injury (FI) 0.3 0.10 2.5

Property damage only (PDO) 0.7 0.10 7.1




Alternative #3M
Willow Road 4-10’ Lanes with Curbed Median

Segment Analysis
Willow Road — 35mph Zone to Sunset Ridge Road



Alternative: 3 (Modified)
Segment: 35mph to Sunset Ridge

Worksheet 1A -- General Information and Input Data for Urban and Suburban ﬁoadway Segments

General Information

Location Information

Analyst
Agency or Company
Date Performed

R. Jacox

TranSystems
09/22/11

Roadway
Roadway Section
Jurisdiction
Analysis Year

Willow Road
Speed Zone Change to Sunset Ridge
IDOT
2040

Input Data Base Conditions Site Conditions

Roadway type (2U, 3T, 4U, 4D, ST) -- 4D
Length of segment, L (mi) -- 0.13
AADT (veh/day) -- 42,000
Type of on-street parking (none/parallel/angle) None None
Proportion of curb length with on-street parking -- 0
Median width (ft) - for divided only 15 15
Lighting (present / not present) Not Present Present

Auto speed enforcement (present / not present)

Not Present

Not Present

Major commercial driveways (number)

0

Minor commercial driveways (number)

Major industrial / institutional driveways (number)

Minor industrial / institutional driveways (number)

Major residential driveways (number)

Minor residential driveways (number)

o|o|r |k |o

Other driveways (number)

0

Speed Category

Posted Speed 30 mph or Lower

Roadside fixed object density (fixed objects / mi) 0 16
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 7
Calibration Factor, Cr 1.00 1.00

Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments

1) (2 (©)] 4 (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CMEFE 2r CME 3r CMF 4r CME 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 (1)*(2)*(3)*(4)*(5)
1.00 1.03 1.00 0.91 1.00 0.94
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
1) (2 3 4 (5) 6) () (8 (9)
Crash Severity Level SPF Coefficients Overdispersion B Proportion of Total | Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyrmy Crashes Nprmv CMFs Factor, Cr Nprmv
from Table 12-3 3 ) 3 % (6) from (VK
3 - from Table 12-3 from Equation 12-10 (4)roraL*(®) Worksheet 1B (6)*(7)*(8)
Total -12.34 1.36 1.32 1.102 1.000 1.102 0.94 1.00 1.034
Fatal and Injury (FI) -12.76 1.28 1.31 0.309 (4)F'/((g)£g6(4)"00) 0.293 0.94 1.00 0.275
Property Damage Only (PDO) -12.81 1.38 1.34 0.853 (S)TST;;':S)F' 0.809 0.94 1.00 0.759




Alternative: 3 (Modified)
Segment: 35mph to Sunset Ridge

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

1) (2 (3) 4 (5) (6)
Collision Type Proportion of Collision Predicted N brmv (Fi) Proportion of Collision Predicted N brmv (PpO)
Typer) (crashesl/year) Type ooy (crasheslyear) Predicted N ,my roraL) (Crasheslyear)

from Table 12-4

(9)r from Worksheet 1C

from Table 12-4

(9)rpo from Worksheet

(9)roraL from Worksheet 1C

1C
Total 1.000 0.275 1.000 0.759 1.034
(2*()r (4)*(5)ppo (3)+(5)
Rear-end collision 0.832 0.229 0.662 0.502 0.731
Head-on collision 0.020 0.006 0.007 0.005 0.011
Angle collision 0.040 0.011 0.036 0.027 0.038
Sideswipe, same direction 0.050 0.014 0.223 0.169 0.183
Sideswipe, opposite direction 0.010 0.003 0.001 0.001 0.004
Other multiple-vehicle collision 0.048 0.013 0.071 0.054 0.067
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
1) (2 3 4 (5) 6) () (8 (9)
SPF Coefficients Overdispersion B Proportion of Total | Adjusted Combined | Calibration | Predicted
Crash Severity Level NPT Parameter, k Initial Npsy Crashes Nprsy (f(;‘)l\;lrIZ?n Factor, Cr Nprsv
- ~ . _ * * *
2 b from Table 12-5 from Equation 12-13 (4)roraL*(5) Worksheet 1B (6)*(7)*(8)

Total -5.05 0.47 0.86 0.124 1.000 0.124 0.94 1.00 0.116

Fatal and Injury (FI) -8.71 0.66 0.28 0.024 (4)F'/((g);g2(4)"'3°) 0.024 0.94 1.00 0.022

Property Damage Only (PDO) -5.04 0.45 1.06 0.101 (S)TSTQB'QS)F' 0.100 0.94 1.00 0.094

Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
1) 2 3 4 (©)] (6)
Proportion of Collision Predicted N brsv (F1) Proportion of Collision Predicted N brsv (PpO)
Typee) (crasheslyear) Type oo (crashes/year) Predicted N sy (roraL) (Crashes/year)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)poo fronll\EN orksheet (9)roraL from Worksheet 1E

Total 1.000 0.022 1.000 0.094 0.116
(2)*()r (4)*(5)ppo (3)+(5)
Collision with animal 0.001 0.000 0.063 0.006 0.006
Collision with fixed object 0.500 0.011 0.813 0.076 0.088
Collision with other object 0.028 0.001 0.016 0.002 0.002
Other single-vehicle collision 0.471 0.011 0.108 0.010 0.021




Alternative: 3 (Modified)
Segment: 35mph to Sunset Ridge

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

1) (2 (3 4 (5) (6)
Crashes per driveway Coefficient for traffic Initial N Overdispersion
Number of driveways, per year, N; adjustment, t prdwy parameter, k

Driveway Type

: Equation 12-16
N from Table 12-7 from Table 12-7 duaTen n from Table 12-7
n * N, * (AADT/15,000)
Major commercial 0 0.033 1.106 0.000
Minor commercial 0 0.011 1.106 0.000
Major industrial/institutional 1 0.036 1.106 0.112
Minor industrial/institutional 1 0.005 1.106 0.016 -
Major residential 0 0.018 1.106 0.000
Minor residential 0 0.003 1.106 0.000
Other 0 0.005 1.106 0.000
Total - -- - 0.128 1.39
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
1) (2 () (C) (5) (6) ()
Initial Nprqwy Propor::on ((;f t(;tal A(,il]usted Combined CMFs Predicted Npgwy
Crash Severity Level ® from Workeheel Crasnes (aw, hrdw Calibration factor, C,
TOTAL A from Table 12-7 (2)rotaL * (3) | (6) from Worksheet 1B (4)(5)*(6)
Total 0.128 1.000 0.128 0.94 1.00 0.120
Fatal and injury (FI) - 0.284 0.036 0.94 1.00 0.034
Property damage only (PDO) -- 0.716 0.092 0.94 1.00 0.086
Worksheet 1l -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
1) (2 (3 4 (5) (6) ()] (8) 9
Crash Predicted Nymy Predicted Np,s, Predicted Nyquy Predicted N, foedr Multi-Use Calibration Predicted Npegr
(9) from Worksheet 1C (9) from Worksheet 1€ | (7) from Worksheet 1H (2)+(3)+(4) Tafgl‘;ml ). frosmafpe‘ij & | factor, C, (5)*(6)(7)*(®)
Total 1.034 0.116 0.120 1.270 0.067 0.23 1.00 0.020
Fatal ?'r:]lc)' Injury B B B B B . 1.00 0.020
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
1) (2 (3 4 (5) (6) ()] (8) O]
Crash Predicted Nyymy Predicted Np,sy, Predicted Nprgwy Predicted Ny, foiker Multi-Use Calibration Predicted Npiyer
(9) from Worksheet 1C (9) from Worksheet 1E | (7) from Worksheet 1H 2)+(3)+(8) Taft:ﬁam12- "°g‘afe‘:;’ &1 factor, C, (5)*(6)*(7)*(8)
Total 1.034 0.116 0.120 1.270 0.013 0.23 1.00 0.004
Fatal ?EI(; injury ~ ~ ~ ~ ~ _ 1.00 0.004




Alternative: 3 (Modified)
Segment: 35mph to Sunset Ridge

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

1) (2 (3 @
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and  [(6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 11 and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.229 0.502 0.731
Head-on collisions (from Worksheet 1D) 0.006 0.005 0.011
Angle collisions (from Worksheet 1D) 0.011 0.027 0.038
Sideswipe, same direction (from Worksheet 1D) 0.014 0.169 0.183
Sideswipe, opposite direction (from Worksheet 1D) 0.003 0.001 0.004
Driveway-related collisions (from Worksheet 1H) 0.034 0.086 0.120
Other multiple-vehicle collision (from Worksheet 1D) 0.013 0.054 0.067
Subtotal 0.309 0.845 1.154
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.000 0.006 0.006
Collision with fixed object (from Worksheet 1F) 0.011 0.076 0.088
Collision with other object (from Worksheet 1F) 0.001 0.002 0.002
Other single-vehicle collision (from Worksheet 1F) 0.011 0.010 0.021
Collision with pedestrian (from Worksheet 11) 0.020 0.000 0.020
Collision with bicycle (from Worksheet 1J) 0.004 0.000 0.004
Subtotal 0.046 0.094 0.140
Total 0.355 0.939 1.294

Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments

@

(@)

(€)

(&)

Crash Severity Level

Predicted average crash frequency,
N predicted 1s (Crashes/year)

Roadway segment length, L (mi)

Crash rate (crashes/milyear)

(Total) from Worksheet 1K 2/
Total 1.3 0.13 10.0
Fatal and injury (FI) 0.4 0.13 2.7
Property damage only (PDO) 0.9 0.13 7.2




Alternative #3M
Willow Road 4-10’ Lanes with Curbed Median

Intersection Analysis
Willow Road at Sunset Ridge Road



Alternative: 3 (Modified)
Intersection: Willow Road at Sunset Ridge Road

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information

Location Information

Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Intersection at Sunset Ridge Road
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions
Intersection type (3ST, 3SG, 4ST, 4SG) -- 4SG
AADT pq0r (veh/day) - 42,000
AADT minor (veh/day) - 12,000
Intersection lighting (present/not present) Not Present Present
Calibration factor, C 1.00 1.00
Data for unsignalized intersections only: -- --
Number of major-road approaches with left-turn lanes (0,1,2) 0 0
Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - -
Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 4
Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 1
Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 4
Type of left-turn signal phasing for Leg #1 Permissive Protected / Permissive
Type of left-turn signal phasing for Leg #2 - Protected / Permissive
Type of left-turn signal phasing for Leg #3 -- Protected / Permissive
Type of left-turn signal phasing for Leg #4 (if applicable) - Protected / Permissive
Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 1
Intersection red light cameras (present/not present) Not Present Not Present
Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 110
Maximum number of lanes crossed by a pedestrian (Nanesy) - 3
Number of bus stops within 300 m (1,000 ft) of the intersection 0 1
Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Present
Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 0
Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections
1) 2 3 4 (5 (6) (7
CMF for Left-Turn Lanes CMF for Left-Turn Signal [ CMF for Right-Turn Lanes [CMF for Right Turn on| CMF for Lighting CMF for Red Light CMF for Advance Street
Phasing Red Cameras Name Signs
CMF 1i CMF 2i CMF 3i CMF 4i CME 5i CMF 6i CMF 7i
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 | from Equation 12-36  from Equation 12-37 cmfclearinghouse.org
0.66 0.96 0.96 0.98 0.91 1.00 0.98
(8) )]
Interconnect/Coordinate Combined CMF
Traffic Signals; Optimization
CMF 8i CMF coms
ITE Toolbox (L)*Q*()*(A)*(5)*(6)*(7)*(8
0.84 0.45




Alternative: 3 (Modified)

Intersection: Willow Road at Sunset Ridge Road

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) (2 3 4 (5) (6) ) (8 (9)
Crash Severity Level SPF Coefficients Overdispersion Initial | Proportion of Total | Adjusted [Combin|Calibration| Predicted
Parameter, k Npimy Crashes Npimv ed Factor, C; Npimy
from Table 12-10 from (7) from
- 4 *(5 *(7)*
Py b c from Table 12-10 Equation ( )TOTAL ( ) Worksh (6) (7) (8)
Total -10.99 1.07 0.23 0.39 12.948 1.000 12.948 0.45 1.00 5.813
Fatal and Injury (FI) -13.14 1.18 0.22 0.33 4.428 (A)e/ ((g)gg?(f')PDO) 4574 0.45 1.00 2.054
Property Damage Only -11.02 1.02 0.24 0.44 8.106 Ororar O 8.373 0.45 1.00 3.759
(PDO) 0.647
Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections
(1) (2 (3 @ ©) (6)
Collision Type Proportion of Collision Predicted N bimv ) Proportion of Collision Type Predicted N Predicted N pimy (rota)
Type crashes/year bimv (PDO) crasheslyear
ype® ¢ year) o) (crasheslyea ( year)
from Table 12-11 (9)r from Worksheet 2C from Table 12-11 (9)eoo from (9)roo from Worksheet 2C
Worksheet
Total 1.000 2.054 1.000 3.759 5.813
(2*()m (4)*(5)poo (3)+(5)
Rear-end collision 0.450 0.924 0.483 1.816 2.740
Head-on collision 0.049 0.101 0.030 0.113 0.213
Angle collision 0.347 0.713 0.244 0.917 1.630
Sideswipe 0.099 0.203 0.032 0.120 0.324
Other multiple-vehicle collision 0.055 0.113 0.211 0.793 0.906
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
@) @ ©) @) © ©) @) ® ©)
SPF Coefficients Overdispersion Initial | Proportion of Total | Adjusted [Combin|Calibration| Predicted
Parameter, k Npisv Crashes Npimy ed Factor, C; Npisv
Crash Severity Level from Table 12-12 from Eqn. * (7) from (VK
a b . from Table 12-12  |12-24; (FI) #rora"®) | orksh ©®
from Egn.
Total -10.21 0.68 0.27 0.36 0.647 1.000 0.647 0.45 1.00 0.291
Fatal and Injury (FI) -9.25 0.43 0.29 0.09 0.142 (A)e/ ((g);gid')PDO) 0.143 0.45 1.00 0.064
Property Damage Only -11.34 0.78 0.25 0.44 0.502 Ororar O 0.504 0.45 1.00 0.226
(PDO) 0.779




Alternative: 3 (Modified)

Intersection: Willow Road at Sunset Ridge Road

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

@ B) ©) @ ©) ©
Collision Type Proportion of Collision Predicted N bisv ¢ Proportion of Collision Type Predicted N Predicted N sy (rotar)
Typee (crasheslyear) PDO) bisv (PDO) (crashes/year)
(crashes/yea
(9)roo from
from Table 12-13 (9)r from Worksheet 2E from Table 12-13 (9)roo from Worksheet 2E
Worksheet
Total 1.000 0.064 1.000 0.226 0.291
(2)*(3) (4)*(5)ppo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.001 0.000 0.000
Collision with animal 0.002 0.000 0.002 0.000 0.001
Collision with fixed object 0.744 0.048 0.870 0.197 0.245
Collision with other object 0.072 0.005 0.070 0.016 0.020
Other single-vehicle collision 0.040 0.003 0.023 0.005 0.008
Single-vehicle noncollision 0.141 0.009 0.034 0.008 0.017

Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections

@

(@)

(©)

4 ©)

(6)

@

Predicted

Predicted Nyjmy Predicted Ny;sy N foedi Predicted Npegi
Crash Severity Level hi Calibration factor, C;
(9) from Worksheet 2C (9) from Worksheet 2E | (2) + (3) from Table 12-16 (4)*(5)*(6)
Total - - - - 1.00 -
-- - -- -- 1.00 --

Fatal and injury (FI)

Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections

@

(@)

(€)

4)

®)

(6)

W/DW Ped Signal

with Countdown Ped

s
Combined CMF

CMF for Bus Stops CMF for Schools CMF for Alcohol Sales Establishments | CMF for Install Refuge Island Signals
CMFy, CMF,, CMF3, CMF,, CMFs,
from Table 12-28 from Table 12-29 from Table 12-30 cmfclearinghouse.org cmfclearinghouse.org (L)*(2)*(3)*(4)*(5)
2.78 1.35 1.00 0.44 0.75 1.24
Worksheet 2I -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
@ @ @) @ ©) ©) @)
SPF Coefficients Over.dlsp Noedsase Combined CMF ) ) Predicted
. ersion Calibration Npeg
Crash Severity Level P Table 12-12 factor. C Dedl
2 5 rom ‘& (? = ] s Paranlzete from Equation 12-29 |(4) from Worksheet 2H T (4)*(5)*(6)
r
Total -9.53 0.40 0.26 0.45 0.04 0.24 0.038 1.24 1.00 0.047
Fatal and Injury (FI) -- -- -- -- -- -- -- -- 1.00 0.047




Alternative: 3 (Modified)

Intersection: Willow Road at Sunset Ridge Road

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

1) 2 3 O] (5) (6) ()
Predicted Nyjmy Predicted Nysy Predicted fikei Predicted Npeg
Crash Severity Level Ny Calibration factor, C;
(9) from Worksheet 2C (9) from Worksheet 2E | (2) + (3) from Table 12-17 (4)*(5)*(6)
Total 5.813 0.291 6.104 0.015 1.00 0.092
Fatal and injury (FI) -- -- -- -- 1.00 0.092
Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections
1) (2 3 4

Fatal and injury (FI) Property damage only (PDO) Total

Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 2| and 2J (7) from 2G or 21 and 2J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 0.924 1.816 2.740
Head-on collisions (from Worksheet 2D) 0.101 0.113 0.213
Angle collisions (from Worksheet 2D) 0.713 0.917 1.630
Sideswipe (from Worksheet 2D) 0.203 0.120 0.324
Other multiple-vehicle collision (from Worksheet 2D) 0.113 0.793 0.906
Subtotal 2.054 3.759 5.813
SINGLE-VEHICLE

Collision with parked vehicle (from Worksheet 2F) 0.000 0.000 0.000
Collision with animal (from Worksheet 2F) 0.000 0.000 0.001
Collision with fixed object (from Worksheet 2F) 0.048 0.197 0.245
Collision with other object (from Worksheet 2F) 0.005 0.016 0.020
Other single-vehicle collision (from Worksheet 2F) 0.003 0.005 0.008
Single-vehicle noncollision (from Worksheet 2F) 0.009 0.008 0.017
Collision with pedestrian (from Worksheet 2G or 2I) 0.047 0.000 0.047
Collision with bicycle (from Worksheet 2J) 0.092 0.000 0.092
Subtotal 0.203 0.226 0.430
Total 2.257 3.986 6.243

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

(©)

2

Crash severity level

Predicted average crash frequency, Ny egicted

int (crasheslyear)

(Total) from Worksheet 2K

Total 6.2
Fatal and injury (FI) 2.3
Property damage only (PDO) 4.0




Alternative #3M
Willow Road 4-10’ Lanes with Curbed Median

Segment Analysis
Willow Road - Sunset Ridge Road to Old Willow Road



Alternative: 3 (Modified)
Segment: Sunset Ridge to Old Willow

Worksheet 1A -- General Information and Input Data for Urban and Suburban ﬁoadway Segments

General Information

Location Information

Analyst
Agency or Company
Date Performed

R. Jacox

TranSystems
09/22/11

Roadway
Roadway Section
Jurisdiction
Analysis Year

Willow Road
Sunset Ridge to Old Willow Rd
IDOT
2040

Input Data Base Conditions Site Conditions

Roadway type (2U, 3T, 4U, 4D, ST) -- 4D
Length of segment, L (mi) - 0.18
AADT (veh/day) -- 36,000
Type of on-street parking (none/parallel/angle) None None
Proportion of curb length with on-street parking - 0
Median width (ft) - for divided only 15 10
Lighting (present / not present) Not Present Present

Auto speed enforcement (present / not present)

Not Present

Not Present

Major commercial driveways (number)

0

Minor commercial driveways (number)

Major industrial / institutional driveways (humber)

Minor industrial / institutional driveways (hnumber)

Major residential driveways (number)

Minor residential driveways (number)

A|O|O|R |-

Other driveways (number)

o

Speed Category

Posted Speed 30 mph or Lower

Roadside fixed object density (fixed objects / mi) 0 11
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 7
Calibration Factor, Cr 1.00 1.00

Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments

1) (2 3 4 (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CME 2r CMF 3r CMF 4r CME 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 O*@*B)*4A)*(5)
1.00 1.01 1.01 0.91 1.00 0.93
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ (8 (9)
Crash Severity Level SPF Coefficients Overdispersion N Proportion of Total Adjusted Combined Calibration | Predicted
Parameter, k Initial Normy Crashes Nprmy CMFs Factor, Cr Nbrmy
from Table 12-3 : . : * (6) from v
2 b from Table 12-3 from Equation 12-10 @)rora*(5) Worksheet 1B (6)*(7)*(8)
Total -12.34 1.36 1.32 1.238 1.000 1.238 0.93 1.00 1.150
Fatal and Injury (FI) -12.76 1.28 1.31 0.351 @)/ ((g);gé“)PDO) 0.333 0.93 1.00 0.310
Property Damage Only (PDO) -12.81 1.38 1.34 0.954 (S)TST;‘;;(S)F' 0.905 0.93 1.00 0.841




Alternative: 3 (Modified)

Segment: Sunset Ridge to Old Willow

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

(1) (2 3 4 (©)] (6)
Collision Type Proportion of Collision Predicted N brmv ) Proportion of Collision Predicted N brmv (ppo)
Typer (crashesl/year) TYPE b0y (crashesl/year) Predicted N pmy (rotar) (Crashes/year)

from Table 12-4

(9)= from Worksheet 1C

from Table 12-4

(9)roo from Worksheet

(9)tora from Worksheet 1C

1C
Total 1.000 0.310 1.000 0.841 1.150
(2*(3)m (4)*(5)poo (3)+(5)
Rear-end collision 0.832 0.258 0.662 0.557 0.814
Head-on collision 0.020 0.006 0.007 0.006 0.012
Angle collision 0.040 0.012 0.036 0.030 0.043
Sideswipe, same direction 0.050 0.015 0.223 0.187 0.203
Sideswipe, opposite direction 0.010 0.003 0.001 0.001 0.004
Other multiple-vehicle collision 0.048 0.015 0.071 0.060 0.075
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
1) 2 3 4 ©)] (6) @ (8 (9)
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
. Initial N N N
Crash Severity Level — Parameter, k nitial Nprsy Crashes brsv (((;,)I\;Irlzi1 Factor, Cr brsv
- - i - 4 *5 *(7)*
2 - from Table 12-5 from Equation 12-13 (@rora*(®) Worksheet 1B (6)*(7)*(8)
Total -5.05 0.47 0.86 0.160 1.000 0.160 0.93 1.00 0.148
Fatal and Injury (FI) -8.71 0.66 0.28 0.030 @)e/ ((g)lF';(“)PDO) 0.030 0.93 1.00 0.028
Property Damage Only (PDO) -5.04 0.45 1.06 0.131 (S)TgTé‘i's(s)F' 0.130 0.93 1.00 0.121
Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
(1) 2 3 4 (©)] (6)
Proportion of Collision Predicted N brsv ) Proportion of Collision Predicted N brsv (ppo)
Typer (crasheslyear) Type (ppo) (crasheslyear) Predicted N ysy (rorar) (Crashes/year)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)poo frorril\zl\lorksheet (9)roraL from Worksheet 1E
Total 1.000 0.028 1.000 0.121 0.148
(2*(3)m (4)*(5)poo (3)+(5)
Collision with animal 0.001 0.000 0.063 0.008 0.008
Collision with fixed object 0.500 0.014 0.813 0.098 0.112
Collision with other object 0.028 0.001 0.016 0.002 0.003
Other single-vehicle collision 0.471 0.013 0.108 0.013 0.026




Alternative: 3 (Modified)

Segment: Sunset Ridge to Old Willow

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

(1) 2 3 4 (5 (6)
Crashes per driveway Coefficient for traffic . Overdispersion parameter,
. - Initial Nprawy
R Number of driveways, per year, N; adjustment, t k
Driveway Type

Equation 12-16
" from Table 12-7 from Table 12-7 d n from Table 12-7
n,* N; * (AADT/15,000)
Major commercial 0 0.033 1.106 0.000
Minor commercial 1 0.011 1.106 0.029
Major industrial/institutional 1 0.036 1.106 0.095
Minor industrial/institutional 0 0.005 1.106 0.000 -
Major residential 0 0.018 1.106 0.000
Minor residential 4 0.003 1.106 0.032
Other 0 0.005 1.106 0.000
Total -- -- -- 0.155 1.39
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
(1) 2 3 (O] ©)] (6) @
Initial Nyrguy Pr°p°’:]'°” ‘f’f total A‘;J”Sted Combined CMFs Predicted Nyguy
Crash Severity Level © rom Workeheer crashes (fau) hrow Calibration factor, C,
ToTAL o from Table 12-7 (2)roraL * (3) | (6) from Worksheet 1B (4)*(5)*(6)
Total 0.155 1.000 0.155 0.93 1.00 0.144
Fatal and injury (FI) - 0.284 0.044 0.93 1.00 0.041
Property damage only (PDO) -- 0.716 0.111 0.93 1.00 0.103
Worksheet 1l -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ (8
Predicted Npmy Predicted Ny, Predicted Npqy Predicted Ny, foedr Calibration Predicted Npyeqr
Crash Severity Level from Table
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 12-8 factor, C, (5)*(6)*(7)
Total 1.150 0.148 0.144 1.443 0.067 1.00 0.097
Fatal and injury (FI) - -- - -- -- 1.00 0.097
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
(1) 3 4 (©)] (6) ()] (8 €]
CMF for
Crash :
i- Predicted N
Severity Level ) ) ) ) Ul o biker
Predicted Npmy Predicted Np,sy Predicted Nyguy Predicted Ny, foiker Bike Path Calibration
from from Ped & factor, C
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) Table 12- Safety (5)*(6)*(7)*(8)
9 Toolbox
Total 0.148 0.144 1.443 0.013 0.23 1.00 0.004
Fatal a(\lr:llc; injury B B B ~ ~ 1.00 0.004




Alternative: 3 (Modified)
Segment: Sunset Ridge to Old Willow

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

(1) 2 3 (O]
Fatal and injury (F) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 1l and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.258 0.557 0.814
Head-on collisions (from Worksheet 1D) 0.006 0.006 0.012
Angle collisions (from Worksheet 1D) 0.012 0.030 0.043
Sideswipe, same direction (from Worksheet 1D) 0.015 0.187 0.203
Sideswipe, opposite direction (from Worksheet 1D) 0.003 0.001 0.004
Driveway-related collisions (from Worksheet 1H) 0.041 0.103 0.144
Other multiple-vehicle collision (from Worksheet 1D) 0.015 0.060 0.075
Subtotal 0.351 0.944 1.295
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.000 0.008 0.008
Collision with fixed object (from Worksheet 1F) 0.014 0.098 0.112
Collision with other object (from Worksheet 1F) 0.001 0.002 0.003
Other single-vehicle collision (from Worksheet 1F) 0.013 0.013 0.026
Collision with pedestrian (from Worksheet 11) 0.097 0.000 0.097
Collision with bicycle (from Worksheet 1J) 0.004 0.000 0.004
Subtotal 0.129 0.121 0.249
Total 0.479 1.065 1.544
Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments
@ @ ©) @)
Predicted average crash frequency, .
Crash Severity Level N predicted rs (Crashes/year) Roadway segment length, L (mi) Crash rate (crashes/milyear)
(Total) from Worksheet 1K (2)/(3)
Total 1.5 0.18 8.6
Fatal and injury (FI) 0.5 0.18 2.7
Property damage only (PDO) 1.1 0.18 5.9




Alternative #3M
Willow Road 4-10’ Lanes with Curbed Median

Segment Analysis
Willow Road - Old Willow Road to Wagner Road



Alternative: 3 (Modified)
Segment: Old Willow to Wagner

Worksheet 1A -- General Information and Input Data for Urban and Suburban Roadway Segments

General Information

Location Information

Analyst R. Jacox Roadway Willow Road

Agency or Company TranSystems Roadway Section Old Willow Rd. to Wagner

Date Performed 09/22/11 Jurisdiction IDOT

Analysis Year 2040

Input Data Base Conditions Site Conditions

Roadway type (2U, 3T, 4U, 4D, ST) -- 4D

Length of segment, L (mi) -- 0.42

AADT (veh/day) -- 36,000

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking -- 0

Median width (ft) - for divided only 15 10

Lighting (present / not present) Not Present Present

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) -- 0

Minor commercial driveways (number) -- 0

Major industrial / institutional driveways (number) -- 0

Minor industrial / institutional driveways (number) -- 0

Major residential driveways (number) -- 0

Minor residential driveways (number) -- 12

Other driveways (number) -- 0

Speed Category

Posted Speed 30 mph or Lower

Roadside fixed object density (fixed objects / mi) 0 5
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 7
Calibration Factor, Cr 1.00 1.00

Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments

) 2 3 4) (®) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CMF 2r CMF 3r CMF 4r CMEF 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 (L)*(2)*(3)*(4)*(5)
1.00 1.00 1.01 0.91 1.00 0.92
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
) 2) ®3) 4) (5) (6) ) (8) 9)
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
Parameter, k Initial Nprmy Crashes Nprmy CMFs Factor, Cr Nprmy
from Table 12-3 from Table 12-3 from Equation 12-10 (4) *(5) (6) from (6)*(7)*(8)
a b TOTAL Worksheet 1B
Total -12.34 1.36 1.32 2.888 1.000 2.888 0.92 1.00 2.666
Fatal and Injury (FI) -12.76 1.28 1.31 0.820 (4)F'/((3)2Fg;4)PD°) 0.777 0.92 1.00 0.717
Property Damage Only (PDO) -12.81 1.38 1.34 2.227 (S)Tg%'l@” 2.111 0.92 1.00 1.948




Alternative: 3 (Modified)
Segment: Old Willow to Wagner

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

@) 2 (€)] 4 (5) (6)
Collision Type Proportion of Collision Predicted N brmv =) Proportion of Collision Predicted N brmv (Ppo)
Typeer) (crasheslyear) Type o) (crasheslyear) Predicted N pmy (rorar) (Crashes/year)

from Table 12-4

(9)r from Worksheet 1C

from Table 12-4

(9)rpo from Worksheet

(9)roraL from Worksheet 1C

1C
Total 1.000 0.717 1.000 1.948 2.666
2*Q)r (4)*(5)poo (3)+(5)
Rear-end collision 0.832 0.597 0.662 1.290 1.887
Head-on collision 0.020 0.014 0.007 0.014 0.028
Angle collision 0.040 0.029 0.036 0.070 0.099
Sideswipe, same direction 0.050 0.036 0.223 0.435 0.470
Sideswipe, opposite direction 0.010 0.007 0.001 0.002 0.009
Other multiple-vehicle collision 0.048 0.034 0.071 0.138 0.173
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
1) 2 3 4 (©)] (6) ) (8) 9)
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
Initial N N N
Crash Severity Level PR Parameter, k brsv Crashes brsv (g)’\?:jn Factor, Cr brsv
- - i - 4 *(5 *(7)*
a 5 from Table 12-5 from Equation 12-13 (@) rora*(5) Worksheet 18 (6)*(7)*(8)

Total -5.05 0.47 0.86 0.373 1.000 0.373 0.92 1.00 0.344

Fatal and Injury (Fl) -8.71 0.66 0.28 0.070 @)e/ ((3)1‘;(4)”0) 0.070 0.92 1.00 0.065

Property Damage Only (PDO) -5.04 0.45 1.06 0.305 (S)ng;f)“ 0.303 0.92 1.00 0.280

Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
1) (2 3 4 5) (6)
Proportion of Collision Predicted N brsv (F) Proportion of Collision Predicted N brsv (Ppo)
Typer) (crasheslyear) Type (ppo) (crasheslyear) Predicted N 5, (roraL) (Crashes/year)
Collision Type
from Table 12-6 (9)n from Worksheet 1E from Table 12-6 (©)peo fromlI\EN orksheet (9)rotaL from Worksheet 1E

Total 1.000 0.065 1.000 0.280 0.344
(23 (4)*(5)poo (3)+(5)
Collision with animal 0.001 0.000 0.063 0.018 0.018
Collision with fixed object 0.500 0.032 0.813 0.227 0.260
Collision with other object 0.028 0.002 0.016 0.004 0.006
Other single-vehicle collision 0.471 0.030 0.108 0.030 0.061




Alternative: 3 (Modified)
Segment: Old Willow to Wagner

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

@) 2 (€)] 4 ®) (6)
Crashes per driveway Coefficient for traffic - Overdispersion parameter,
. X Initial Nprqwy
) Number of driveways, per year, N; adjustment, t k
Driveway Type

" from Table 12-7 from Table 12-7 Equation 1216 from Table 12-7
, * N * (AADT/15,000)"
Major commercial 0 0.033 1.106 0.000
Minor commerecial 0 0.011 1.106 0.000
Major industrial/institutional 0 0.036 1.106 0.000
Minor industrial/institutional 0 0.005 1.106 0.000 -
Major residential 0 0.018 1.106 0.000
Minor residential 12 0.003 1.106 0.095
Other 0 0.005 1.106 0.000
Total -- - -- 0.095 1.39
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
1) 2 (€)] 4 5) (6) @
Initial Ny gy Proportion of total Adjusted Combined CMFs Predicted Np gy
crashes (f4u,) Nprgw:

Crash Severity Level

(5)1o7aL from Worksheet

Calibration factor, C,

16 from Table 12-7 (2)7otaL * (3) | (6) from Worksheet 1B (4)*(5)*(6)
Total 0.095 1.000 0.095 0.92 1.00 0.088
Fatal and injury (FI) - 0.284 0.027 0.92 1.00 0.025
Property damage only (PDO) -- 0.716 0.068 0.92 1.00 0.063
Worksheet 11 -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
€] 2 ®3) 4 ®) (6) (7) (8 C)]
h . CMF for
C“”‘SL Se‘l’e”ty Multi-Use Predicted Ny
eve Predicted Np;my Predicted Ny,sy Predicted Nprgwy Predicted Ny, foedr Bike Path calibration
from from Ped & factor, C,
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) Table 12- Safety (5)*(6)*(7)*(8)
8 Toolbox
Total 2.666 0.344 0.088 3.098 0.067 0.23 1.00 0.048
Fatal and injury
D) - - - - ~ _ 1.00 0.048
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
1) 2 (€] 4 ®) (6) (7) (8 )]
] CMF for
Crash Severity Multi-Use Predicted Nojer
Level Predicted Nyimy Predicted Npq Predicted Nprgwy Predicted Ny, foiker Bike Path Calibration
from from Ped & factor, C,
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) Table 12- Safety (5)*(6)*(7)*(8)
9 Toolbox
Total 2.666 0.344 0.088 3.098 0.013 0.23 1.00 0.009
Fatal and injury
. 0.009
(F) - - - - - = 1.00




Alternative: 3 (Modified)
Segment: Old Willow to Wagner

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

©)] (2 (€)] (4)
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 11 and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.597 1.290 1.887
Head-on collisions (from Worksheet 1D) 0.014 0.014 0.028
Angle collisions (from Worksheet 1D) 0.029 0.070 0.099
Sideswipe, same direction (from Worksheet 1D) 0.036 0.435 0.470
Sideswipe, opposite direction (from Worksheet 1D) 0.007 0.002 0.009
Driveway-related collisions (from Worksheet 1H) 0.025 0.063 0.088
Other multiple-vehicle collision (from Worksheet 1D) 0.034 0.138 0.173
Subtotal 0.742 2.011 2.753
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.000 0.018 0.018
Collision with fixed object (from Worksheet 1F) 0.032 0.227 0.260
Collision with other object (from Worksheet 1F) 0.002 0.004 0.006
Other single-vehicle collision (from Worksheet 1F) 0.030 0.030 0.061
Collision with pedestrian (from Worksheet 11) 0.048 0.000 0.048
Collision with bicycle (from Worksheet 1J) 0.009 0.000 0.009
Subtotal 0.121 0.280 0.401
Total 0.864 2.291 3.155
Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments
©)] 2 (€)] (4)
Predicted average crash frequency, N .
Crash Severity Level predicted rs (Crashes/year) Roadway segment length, L (mi) Crash rate (crashes/milyear)
(Total) from Worksheet 1K 2 /3
Total 3.2 0.42 7.5
Fatal and injury (FI) 0.9 0.42 2.1
Property damage only (PDO) 2.3 0.42 5.5




Alternative #3M
Willow Road 4-10’ Lanes with Curbed Median

Intersection Analysis
Willow Road at Wagner Road



Alternative: 3 (Modified)

Intersection: Willow Road at Wagner

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information

Location Information

Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Intersection at Wagner
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions
Intersection type (3ST, 3SG, 4ST, 4SG) -- 4SG
AADT pq0r (veh/day) - 36,000
AADT pinor (veh/day) - 7,000
Intersection lighting (present/not present) Not Present Present
Calibration factor, C 1.00 1.00
Data for unsignalized intersections only: -- --
Number of major-road approaches with left-turn lanes (0,1,2) 0 0
Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - -
Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 4
Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 0
Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 4
Type of left-turn signal phasing for Leg #1 Permissive Protected / Permissive
Type of left-turn signal phasing for Leg #2 - Protected / Permissive
Type of left-turn signal phasing for Leg #3 -- Protected / Permissive
Type of left-turn signal phasing for Leg #4 (if applicable) - Protected / Permissive
Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 2
Intersection red light cameras (present/not present) Not Present Present
Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 213
Maximum number of lanes crossed by a pedestrian (Nanesy) - 3
Number of bus stops within 300 m (1,000 ft) of the intersection 0 1
Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Present
Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 0

Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections

1) 2 (©)] 4 (©)] (6) ()
CMF for Left-Turn Lanes CMF for Left-Turn Signal [ CMF for Right-Turn Lanes CMF for Right Turn on Red CMF for Lighting CMF for Red Light Cameras | CMF for Advance Street Name
Phasing Signs
CMF 1i CMF 2i CMF 3i CMF 4i CMEF 5i CMF 6i CMEF 7i
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 from Equation 12-36 from Equation 12-37 cmfclearinghouse.org
0.66 0.96 1.00 0.96 0.91 1.01 0.98
(8) ()]

Interconnect/Coordinate
Traffic Signals; Optimization

Combined CMF

CMF 8i CMF cous
ITE Toolbox W@ @) (E)*(N*(8)
0.84 0.46




Alternative: 3 (Modified)

Intersection: Willow Road at Wagner

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) (2) (3 @ (5) (6) () (8 9
Crash Severity Level SPF Coefficients Overdispersion N Proportion of Total Adjusted Combined [Calibration ]
Parameter, k Initial Npimy Crashes Npimv CMFs Factor, C; | Predicted Nyimy
from Table 12-10 . from Equation 12- % (7) from vk
2 b c from Table 12-10 21 (4)rora*(5) Worksheet 2B (6)*(7)*(8)
Total -10.99 1.07 0.23 0.39 9.699 1.000 9.699 0.46 1.00 4.496
Fatal and Injury (FI) -13.14 1.18 0.22 0.33 3.279 (4)”/((3);';(;4)"'30) 3.396 0.46 1.00 1574
Property Damage Only -11.02 1.02 0.24 0.44 6.086 Orora-B)e 6.303 0.46 1.00 2.922
(PDO) 0.650
Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections
1) 2 (©)] O] (5) (6)
Collision Type : L : : i :
Proportion of Collision Predicted N bimv () Proportion of Collision Type Predicted N bimv (Ppo) .
Typee (crashes/year) (PDO) (crashes/year) Predicted N yimy rotay) (Crashes/year)
from Table 12-11 (9)r from Worksheet 2C from Table 12-11 (9)poo from Worksheet 2C (9)poo from Worksheet 2C
Total 1.000 1.574 1.000 2.922 4.496
2*(3)r (4)*(5)ppo (3)+(5)
Rear-end collision 0.450 0.708 0.483 1411 2.120
Head-on collision 0.049 0.077 0.030 0.088 0.165
Angle collision 0.347 0.546 0.244 0.713 1.259
Sideswipe 0.099 0.156 0.032 0.094 0.249
Other multiple-vehicle collision 0.055 0.087 0.211 0.617 0.703
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
1) 2 3 O] (©)] (6) () (8 (C)]
SPF Coefficients Overdispersion N Proportion of Total Adjusted Combined [Calibration )
Parameter, k Initial Nyisy Crashes Npimv CMFs Factor, C; | Predicted Nyisy
Crash Severity Level from Table 12-12 from Eqn. 12-24; (7) from
il 4 * 5 * *
a b c from Table 12-12 (FI) from Eqgn. 12- @rora () Worksheet 2B ©)(7)(®)
24 or 12-27
Total -10.21 0.68 0.27 0.36 0.504 1.000 0.504 0.46 1.00 0.234
Fatal and Injury (FI) -9.25 0.43 0.29 0.09 0.114 (4)”/((3);;(4)"'30) 0.114 0.46 1.00 0.053
Property Damage Only -11.34 0.78 0.25 0.44 0.389 Oror-O)e 0.390 0.46 1.00 0.181
(PDO) 0.773




Alternative: 3 (Modified)

Intersection: Willow Road at Wagner

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

)] @ (©)] 4 )] (6)
Collision Type . L . . . .
Proportion of Collision Predicted N bisv () Proportion of Collision Type Predicted N bisv (Ppo) .
Typer) (crasheslyear) DO) (crashes/year) Predicted N sy (rotar) (Crashes/year)

from Table 12-13

(9)r from Worksheet 2E

from Table 12-13

(9)poo from Worksheet 2E

(9)poo from Worksheet 2E

Total 1.000 0.053 1.000 0.181 0.234

2*(3)r (4)*(5)epo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.001 0.000 0.000
Collision with animal 0.002 0.000 0.002 0.000 0.000
Collision with fixed object 0.744 0.039 0.870 0.157 0.197
Collision with other object 0.072 0.004 0.070 0.013 0.016
Other single-vehicle collision 0.040 0.002 0.023 0.004 0.006
Single-vehicle noncollision 0.141 0.007 0.034 0.006 0.014

Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections

1) (2 (3 O] (5) (6) )]
Predicted Nyjmy Predicted Nysy, Predicted Ny, foedi Predicted Npegi
Crash Severity Level Calibration factor, C;
(9) from Worksheet 2C (9) from Worksheet 2E 2)+@3) from Table 12-16 (4)*(5)*(6)
Total - - - - 1.00 -
Fatal and injury (FI) -- -- - -- 1.00 -
Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
1) (2 3 4 ©)] (6
CMF for Bus Stops CMF for Schools CMF for Alcohol Sales CMF for Install Refuge Island CMEF for Replace W/DW Ped Signals Combined CMF
CMF,, CMF,, CMFs, CMF,, CMFs, :
from Table 12-28 from Table 12-29 from Table 12-30 cmfclearinghouse.org cmfclearinghouse.org (D)*(2)*(3)*(4)*(5)
2.78 1.35 1.00 0.44 0.75 1.24
Worksheet 2I -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
1) (2 (3 4 (5) (6) )]
SPF Coefficients ’ :

_ Overdispersion Npedbase Combined CMF Calibration Predicted Negi

Crash Severity Level li Table 12-14 Parameter, k factor, C
2 b rom ace - ] s ! from Equation 12-29 (4) from Worksheet 2H T (4)*(5)*(6)

Total -9.53 0.40 0.26 0.45 0.04 0.24 0.043 1.24 1.00 0.053
Fatal and Injury (FI) -- -- -- -- -- -- -- -- 1.00 0.053




Alternative: 3 (Modified)
Intersection: Willow Road at Wagner

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

1) 2 3 O] 5 (6) ()
Predicted Npimny Predicted Npjsy Predicted Ny; fhikei Predicted Npeqi
Crash Severity Level Calibration factor, C;
(9) from Worksheet 2C (9) from Worksheet 2E 2)+@3) from Table 12-17 (4)*(5)*(6)
Total 4.496 0.234 4.730 0.015 1.00 0.071
Fatal and injury (FI) -- -- -- -- 1.00 0.071

Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections

1) (2 3 4
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 2| and 2J (7) from 2G or 2| and 2J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 0.708 1.411 2.120
Head-on collisions (from Worksheet 2D) 0.077 0.088 0.165
Angle collisions (from Worksheet 2D) 0.546 0.713 1.259
Sideswipe (from Worksheet 2D) 0.156 0.094 0.249
Other multiple-vehicle collision (from Worksheet 2D) 0.087 0.617 0.703
Subtotal 1.574 2.922 4.496
SINGLE-VEHICLE
Collision with parked vehicle (from Worksheet 2F) 0.000 0.000 0.000
Collision with animal (from Worksheet 2F) 0.000 0.000 0.000
Collision with fixed object (from Worksheet 2F) 0.039 0.157 0.197
Collision with other object (from Worksheet 2F) 0.004 0.013 0.016
Other single-vehicle collision (from Worksheet 2F) 0.002 0.004 0.006
Single-vehicle noncollision (from Worksheet 2F) 0.007 0.006 0.014
Collision with pedestrian (from Worksheet 2G or 2I) 0.053 0.000 0.053
Collision with bicycle (from Worksheet 2J) 0.071 0.000 0.071
Subtotal 0.177 0.181 0.357
Total 1.751 3.103 4.854

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

1) (2
Predicted average crash frequency, Nyedicted int
Crash severity level (crashesl/year)
(Total) from Worksheet 2K
Total 4.9
Fatal and injury (FI) 1.8

Property damage only (PDO) 3.1




Alternative #3M
Willow Road 4-10’ Lanes with Curbed Median

Segment Analysis
Willow Road — Wagner Road to 4-Lane Section



Alternative: 3 (Modified)
Segment: Wagner to 4-Lane Section

Worksheet 1A -- General Information and Input Data for Urban and Suburban Roadway Segments

General Information

Location Information

Analyst R. Jacox Roadway Willow Road

Agency or Company TranSystems Roadway Section Wagner to 4-lane section taper

Date Performed 09/22/11 Jurisdiction IDOT

Analysis Year 2040

Input Data Base Conditions Site Conditions

Roadway type (2U, 3T, 4U, 4D, ST) -- 4D

Length of segment, L (mi) - 0.29

AADT (veh/day) -- 35,000

Type of on-street parking (none/parallel/angle) None None

Proportion of curb length with on-street parking - 0

Median width (ft) - for divided only 15 15

Lighting (present / not present) Not Present Present

Auto speed enforcement (present / not present) Not Present Not Present

Major commercial driveways (number) - 0

Minor commercial driveways (number) - 0

Major industrial / institutional driveways (number) - 0

Minor industrial / institutional driveways (number) - 0

Major residential driveways (number) - 1

Minor residential driveways (number) - 8

Other driveways (number) - 0

Speed Category - Posted Speed 30 mph or Lower

Roadside fixed object density (fixed objects / mi) 0 7

Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 7

Calibration Factor, Cr 1.00 1.00

Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments

@ @ (©) (@) ®) (6)
CMF for On-Street CMF for Roadside Fixed CMF for Median CMF for Lighting CMF for Automated Speed Enforcement CMF for Install
Parking Objects Width Changeable Speed
Warning Signs for
Individual Drivers
CMF 1r CMF 2r CMF 3r CMF 4r CMF 5r CMF 6r
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 from Table 13-33
1.00 1.00 1.00 0.91 1.00 0.54
@
Combined CMF
CMF cous
(D*E*A)*(5)*(6
0.49
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
)] @ (3) (@) ®) (6 )] ®) (9)
Crash Severity Level | SPF Coefficients Overdispersion Proportion of Total Combined | Calibrati |Predicte
Parameter, k Initial Nprmy Crashes Adjusted Nprmy CMFs on d Nbrmy
from Table 12-3 . (6) from Factor, | (6)*(7)*(
- - 4 *(5 ’
2 5 from Table 12-3 from Equation 12-10 (@) ro7a*(5) Worksheet cr 8)
Total -12.34 1.36 1.32 1.919 1.000 1.919 0.49 1.00 0.947
Fatal and Injury (F1) 1276 | 128 131 0.546 (4)n/((g)2F;ré4)P00) 0518 0.49 100 | 0.255
Property Damage Only | 1,1 | 138 1.34 1.479 Orora- G 1.402 0.49 1.00 | 0.692
(PDO) 0.730




Alternative: 3 (Modified)

Segment: Wagner to 4-Lane Section

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

@) @ (3 O _ 6 (6)
Collision Type Czlrlci)spiz;n?n (;f Pr(ic:;cstsssl/\l :::)m) Propor_trloneof Collision Pr?g:(;;dels\l/ b:gr()PDO) Predicted N pmy roran)
ypee) y YP€ (poo) y (crashes/year)
from Table 12-4 ©)e fromlv(\:lorksheet from Table 12-4 (9)ppo from Worksheet 1C (9)7oraL from Worksheet 1C
Total 1.000 0.255 1.000 0.692 0.947
@G #)*5)eoo B)+©E)
Rear-end collision 0.832 0.213 0.662 0.458 0.670
Head-on collision 0.020 0.005 0.007 0.005 0.010
Angle collision 0.040 0.010 0.036 0.025 0.035
Sideswipe, same direction 0.050 0.013 0.223 0.154 0.167
Sideswipe, opposite direction 0.010 0.003 0.001 0.001 0.003
Other multiple-vehicle collision 0.048 0.012 0.071 0.049 0.061
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
@) @ (©)] () ®) (6 ) () (9)
SPF Coefficients Overdispersion Proportion of Total Combined | Calibrati |Predicte
Crash Severity Level Parameter, k Initial Nprsy Crashes Adjusted Nysy CMFs on d Nprsy
from Table 12-5 from Table 12-5 from Equation 12-13 (@)ro1a*(5) (6) from Factor, | (6)(7)X(
a b TOTAL Worksheet cr 8)
Total -5.05 0.47 0.86 0.254 1.000 0.254 0.49 1.00 0.125
Fatal and Injury (F1) 871 | 066 0.28 0.048 (4)F'/«§){§7(4)P°°) 0.047 0.49 100 | 0.023
Property Damage Only | 504 | 045 1.06 0.208 Orora-Ge 0.207 0.49 100 | 0.102
(PDO) 0.813
Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
@) @) NG — @ ) (6)
Prgportlon of Predicted N brsv () Proportion of Collision Predicted N brsv (Ppo) Predicted N prsy (roraL)
Collision Typer) (crashesl/year) Type po) (crasheslyear) (crasheslyear)
Collision Type Y
from Table 12-6 ©)e froleélorksheet from Table 12-6 (9)roo from Worksheet 1E (9)toraL from Worksheet 1E
Total 1.000 0.023 1.000 0.102 0.125
@G #)*(5)eoo B)+©E)
Collision with animal 0.001 0.000 0.063 0.006 0.006
Collision with fixed object 0.500 0.012 0.813 0.083 0.095
Collision with other object 0.028 0.001 0.016 0.002 0.002
Other single-vehicle collision 0.471 0.011 0.108 0.011 0.022




Alternative: 3 (Modified)
Segment: Wagner to 4-Lane Section

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

@

@

©)]

@]

(©)

(6)

Driveway Type

Number of
driveways, n;

Crashes per
driveway per year, N;

Coefficient for traffic

adjustment, t

Initial N gy

Overdispersion
parameter, k

from Table 12-7

from Table 12-7

Equation 12-16

n * N; * (AADT/15,000)'

from Table 12-7

Major commercial 0 0.033 1.106 0.000

Minor commercial 0 0.011 1.106 0.000

Major industrial/institutional 0 0.036 1.106 0.000

Minor industrial/institutional 0 0.005 1.106 0.000 -
Major residential 1 0.018 1.106 0.046

Minor residential 8 0.003 1.106 0.061

Other 0 0.005 1.106 0.000

Total - - - 0.107 1.39

Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
@® @ (3 (4) ®) (6) @
Initial Norgy P’OPO’EO” ‘:f total A"’\:“Ste“ Combined CMFs Predicted Nyguy
Crash Severity Level B) om crashes (fayy) brd Calibration factor, C,
TOTAL
from Table 12-7 2 *(3) | (6) from Worksheet 1B 4)*(5)*(6
Worksheet 1G @)rora* (3) | (6) (4)*(5)*(6)
Total 0.107 1.000 0.107 0.49 1.00 0.053
Fatal and injury (FI) - 0.284 0.030 0.49 1.00 0.015
Property damage only (PDO) -- 0.716 0.077 0.49 1.00 0.038
Worksheet 1l -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
@ () (©) “) ©) (©) ()] ®) ) (10)
Crash CMF for
. . CMF for HAWK .
Severity Predicted M_ultl-Use signal A . Predicted Npeq,
Level Normy Predicted Ny, Predicted Nyawy Predicted Ny, foear B ey Cfallt)ratgn
(9) from (9) from Worksheet from Table (el (MG e
Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 12.8 & Safety | cmfclearinghouse.org (5)*(8)*(7)*(8)*(9)
1c Toolbox
Total 0.947 0.125 0.053 1.125 0.067 0.23 0.398 1.00 0.007
Fatal and 1.00 0.007
injury (FI) = - - - - - -
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
)] 2 (©) () ©) (6 ()] ()] (©)
Crash i-
! . . A A CMF fpr Multi-Use A . Predicted Nyjer
Severity Predicted Nyymy Predicted Nysy Predicted Nprgwy Predicted Ny, foiker Bike Path Calibration
(9) from Worksheet |(9) from Worksheet| (7) from Worksheet from from Ped & Safety factor, C, Ak
1c e H @+@3)+(4) Table 12- Toolbox B*6)(1)*(®)
Total 0.947 0.125 0.053 1.125 0.013 0.23 1.00 0.003
Fatal and 1.00 0.003
injury (FI) - - - - - -




Alternative: 3 (Modified)
Segment: Wagner to 4-Lane Section

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

@ @ ©)] @)

Fatal and injury (FI) Property damage only (PDO) Total

Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 11 and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.213 0.458 0.670
Head-on collisions (from Worksheet 1D) 0.005 0.005 0.010
Angle collisions (from Worksheet 1D) 0.010 0.025 0.035
Sideswipe, same direction (from Worksheet 1D) 0.013 0.154 0.167
Sideswipe, opposite direction (from Worksheet 1D) 0.003 0.001 0.003
Driveway-related collisions (from Worksheet 1H) 0.015 0.038 0.053
Other multiple-vehicle collision (from Worksheet 1D) 0.012 0.049 0.061
Subtotal 0.270 0.730 1.000
SINGLE-VEHICLE

Collision with animal (from Worksheet 1F) 0.000 0.006 0.006
Collision with fixed object (from Worksheet 1F) 0.012 0.083 0.095
Collision with other object (from Worksheet 1F) 0.001 0.002 0.002
Other single-vehicle collision (from Worksheet 1F) 0.011 0.011 0.022
Collision with pedestrian (from Worksheet 11) 0.007 0.000 0.007
Collision with bicycle (from Worksheet 1J) 0.003 0.000 0.003
Subtotal 0.034 0.102 0.136
Total 0.304 0.832 1.136

Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments

@

@

(©)

4

Crash Severity Level

Predicted average crash
frequenCYv N predicted rs
(crashesl/year)

Roadway segment length, L (mi)

Crash rate (crashes/milyear)

(Total) from Worksheet 1K 2)/(3)
Total 1.1 0.29 3.9
Fatal and injury (FI) 0.3 0.29 1.0
Property damage only (PDO) 0.8 0.29 2.9




Alternative #3M
Willow Road 4-10’ Lanes with Curbed Median

Segment Analysis
Willow Road - 4-Lane Section to
Old Willow Road/ Northfield Road



Alternative: 3 (Modified)

Segment: 4-Lane Section to Old Willow/Northfield

Worksheet 1A -- General Information and Input Data for Urban and Suburban ﬁoadway Segments

General Information

Location Information

Analyst
Agency or Company
Date Performed

R. Jacox

TranSystems
09/22/11

Roadway
Roadway Section
Jurisdiction
Analysis Year

Willow Road
4-Lane to Old Willow/Northfield
IDOT
2040

Input Data Base Conditions Site Conditions

Roadway type (2U, 3T, 4U, 4D, ST) -- 4D
Length of segment, L (mi) - 0.12
AADT (veh/day) -- 35,000
Type of on-street parking (none/parallel/angle) None None
Proportion of curb length with on-street parking - 0
Median width (ft) - for divided only 15 15
Lighting (present / not present) Not Present Present

Auto speed enforcement (present / not present)

Not Present

Not Present

Major commercial driveways (number)

0

Minor commercial driveways (number)

Major industrial / institutional driveways (humber)

Minor industrial / institutional driveways (hnumber)

Major residential driveways (number)

Minor residential driveways (number)

[ [=] (=] [=] [¢)]

Other driveways (number)

o

Speed Category

Posted Speed 30 mph or Lower

Roadside fixed object density (fixed objects / mi) 0 17
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 7
Calibration Factor, Cr 1.00 1.00

Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments

1) (2 3 4 (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CME 2r CMF 3r CMF 4r CME 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 O*@*B)*4A)*(5)
1.00 1.03 1.00 0.91 1.00 0.94
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ (8 (9)
Crash Severity Level SPF Coefficients Overdispersion N Proportion of Total Adjusted Combined Calibration | Predicted
Parameter, k Initial Normy Crashes Nprmy CMFs Factor, Cr Nbrmy
from Table 12-3 : . : * (6) from v
2 b from Table 12-3 from Equation 12-10 @)rora*(5) Worksheet 1B (6)*(7)*(8)
Total -12.34 1.36 1.32 0.794 1.000 0.794 0.94 1.00 0.748
Fatal and Injury (FI) -12.76 1.28 1.31 0.226 @)/ ((g);';é“)PDO) 0.214 0.94 1.00 0.202
Property Damage Only (PDO) -12.81 1.38 1.34 0.612 (S)TST;‘;;)(S)F' 0.580 0.94 1.00 0.546




Alternative: 3 (Modified)

Segment: 4-Lane Section to Old Willow/Northfield

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

(1) (2 3 4 (©)] (6)
Collision Type Proportion of Collision Predicted N brmv ) Proportion of Collision Predicted N brmv (ppo)
Typer (crashesl/year) TYPE b0y (crashesl/year) Predicted N pmy (rotar) (Crashes/year)

from Table 12-4

(9)= from Worksheet 1C

from Table 12-4

(9)roo from Worksheet

(9)tora from Worksheet 1C

1C
Total 1.000 0.202 1.000 0.546 0.748
(2*(3)m (4)*(5)poo (3)+(5)
Rear-end collision 0.832 0.168 0.662 0.361 0.529
Head-on collision 0.020 0.004 0.007 0.004 0.008
Angle collision 0.040 0.008 0.036 0.020 0.028
Sideswipe, same direction 0.050 0.010 0.223 0.122 0.132
Sideswipe, opposite direction 0.010 0.002 0.001 0.001 0.003
Other multiple-vehicle collision 0.048 0.010 0.071 0.039 0.048
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
1) 2 3 4 ©)] (6) @ (8 (9)
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined Calibration | Predicted
. Initial N N N
Crash Severity Level — Parameter, k nitial Nprsy Crashes brsv (((;,)I\;Irlzi1 Factor, Cr brsv
- - i - 4 *5 *(7)*
2 - from Table 12-5 from Equation 12-13 (@rora*(®) Worksheet 1B (6)*(7)*(8)
Total -5.05 0.47 0.86 0.105 1.000 0.105 0.94 1.00 0.099
Fatal and Injury (FI) -8.71 0.66 0.28 0.020 @)e/ ((g)lF';(“)PDO) 0.020 0.94 1.00 0.018
Property Damage Only (PDO) -5.04 0.45 1.06 0.086 (S)TgTé‘i's(s)F' 0.086 0.94 1.00 0.081
Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
(1) 2 3 4 (©)] (6)
Proportion of Collision Predicted N brsv ) Proportion of Collision Predicted N brsv (ppo)
Typer (crasheslyear) Type (ppo) (crasheslyear) Predicted N ysy (rorar) (Crashes/year)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)poo frorril\zl\lorksheet (9)roraL from Worksheet 1E
Total 1.000 0.018 1.000 0.081 0.099
(2*(3)m (4)*(5)poo (3)+(5)
Collision with animal 0.001 0.000 0.063 0.005 0.005
Collision with fixed object 0.500 0.009 0.813 0.065 0.075
Collision with other object 0.028 0.001 0.016 0.001 0.002
Other single-vehicle collision 0.471 0.009 0.108 0.009 0.017




Alternative: 3 (Modified)

Segment: 4-Lane Section to Old Willow/Northfield

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

(1) 2 3 4 (5 (6)
Crashes per driveway Coefficient for traffic . Overdispersion parameter,
. - Initial Nprawy
R Number of driveways, per year, N; adjustment, t k
Driveway Type

Equation 12-16
" from Table 12-7 from Table 12-7 4 n from Table 12-7
n,* N; * (AADT/15,000)
Major commercial 0 0.033 1.106 0.000
Minor commercial 5 0.011 1.106 0.140
Major industrial/institutional 0 0.036 1.106 0.000
Minor industrial/institutional 0 0.005 1.106 0.000 --
Major residential 0 0.018 1.106 0.000
Minor residential 1 0.003 1.106 0.008
Other 0 0.005 1.106 0.000
Total -- -- -- 0.148 1.39
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
(1) 2 3 (O] ©)] (6) @
Initial Nyrguy P”’PO’;'O” ‘f’f total A‘ilJ”Sted Combined CMFs Predicted Nyguy
Crash Severity Level © rom Workeheer crashes (fau) hrow Calibration factor, C,
TOTAL 16 from Table 12-7 (2)toraL * (3) | (6) from Worksheet 1B (4)*(5)*(6)
Total 0.148 1.000 0.148 0.94 1.00 0.139
Fatal and injury (FI) - 0.284 0.042 0.94 1.00 0.040
Property damage only (PDO) -- 0.716 0.106 0.94 1.00 0.100
Worksheet 1l -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
(€] 2 3 4 ©)] (6) @ (8
' Predicted Npmy Predicted Ny, Predicted Npqy Predicted Ny, foedr Calibration Predicted Npyeqr
Crash Severity Level from Table
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 12-8 factor, C, (5)*(6)*(7)
Total 0.748 0.099 0.139 0.986 0.067 1.00 0.066
Fatal and injury (FI) - -- - -- -- 1.00 0.066
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments
(1) (©)] 4 (©)] (6) ()] (8 9
CMF for
SEV;:?SteVd Multi-Use Predicted Npiker
y Predicted Nymy Predicted Ny, Predicted Ny gy Predicted Ny, foiker Bike Path Calibration
from | from Ped & factor, C
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) Table 12- Safety (5)*(6)*(7)*(8)
9 Toolbox
Total 0.099 0.139 0.986 0.013 0.23 1.00 0.003
Fatal and injury
(F1) ~ _ ~ _ _ 1.00 0.003




Alternative: 3 (Modified)
Segment: 4-Lane Section to Old Willow/Northfield

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

(1) 2 3 (O]
Fatal and injury (F) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and (6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 1l and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.168 0.361 0.529
Head-on collisions (from Worksheet 1D) 0.004 0.004 0.008
Angle collisions (from Worksheet 1D) 0.008 0.020 0.028
Sideswipe, same direction (from Worksheet 1D) 0.010 0.122 0.132
Sideswipe, opposite direction (from Worksheet 1D) 0.002 0.001 0.003
Driveway-related collisions (from Worksheet 1H) 0.040 0.100 0.139
Other multiple-vehicle collision (from Worksheet 1D) 0.010 0.039 0.048
Subtotal 0.241 0.646 0.887
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.000 0.005 0.005
Collision with fixed object (from Worksheet 1F) 0.009 0.065 0.075
Collision with other object (from Worksheet 1F) 0.001 0.001 0.002
Other single-vehicle collision (from Worksheet 1F) 0.009 0.009 0.017
Collision with pedestrian (from Worksheet 11) 0.066 0.000 0.066
Collision with bicycle (from Worksheet 1J) 0.003 0.000 0.003
Subtotal 0.087 0.081 0.168
Total 0.329 0.726 1.055
Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments
@ @ ©) @)
Predicted average crash frequency, .
Crash Severity Level N predicted rs (Crashes/year) Roadway segment length, L (mi) Crash rate (crashes/milyear)
(Total) from Worksheet 1K (2)/(3)
Total 1.1 0.12 8.8
Fatal and injury (FI) 0.3 0.12 2.7
Property damage only (PDO) 0.7 0.12 6.1




Alternative #3M
Willow Road 4-10’ Lanes with Curbed Median

Intersection Analysis
Willow Road at Old Willow Road/ Northfield Road



Alternative: 3 (Modified)

Intersection: Willow Road at Old Willow/Northfield Road

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information

Location Information

Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Intersection at Old Willow/Northfield Rd.
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions
Intersection type (3ST, 3SG, 4ST, 4SG) -- 4SG
AADT q0r (veh/day) - 36,000
AADT inor (Veh/day) - 6,000
Intersection lighting (present/not present) Not Present Present
Calibration factor, C; 1.00 1.00
Data for unsignalized intersections only: -- --
Number of major-road approaches with left-turn lanes (0,1,2) 0 0
Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - --
Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 4
Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 1
Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 4
Type of left-turn signal phasing for Leg #1 Permissive Protected / Permissive
Type of left-turn signal phasing for Leg #2 - Protected / Permissive
Type of left-turn signal phasing for Leg #3 -- Protected / Permissive
Type of left-turn signal phasing for Leg #4 (if applicable) -- Protected / Permissive
Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 0
Intersection red light cameras (present/not present) Not Present Not Present
Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 105
Maximum number of lanes crossed by a pedestrian (N janesx) - 7
Number of bus stops within 300 m (1,000 ft) of the intersection 0 0
Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Not Present
Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 5

Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections

@ @ (©)] 4 5 (6) )]
CMF for Left-Turn Lanes CMF for Left-Turn Signal | CMF for Right-Turn Lanes CMF for Right Turn on Red CMF for Lighting CMF for Red Light Cameras | CMF for Advance Street
Phasing Name Signs
CMF 1i CMF 2i CMF 3i CMF 4i CMF 5i CMF 6i CMF 7i
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 from Equation 12-36 from Equation 12-37 cmfclearinghouse.org
0.66 0.96 0.96 1.00 0.91 1.00 0.98
(8

Combined CMF

CMF COMB

W@ E*AD*)*E)(7)
0.55




Alternative: 3 (Modified)

Intersection: Willow Road at Old Willow/Northfield Road

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) 2 3 4 ©)] (6) @ (8 9
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyimy Crashes Npimv CMFs Factor, C; Npimv
from Table 12-10 : from Equation 12- * (7) from .
3 b c from Table 12-10 21 (4)roraL*(5) Worksheet 2B (6)*(7)*(8)
Total -10.99 1.07 0.23 0.39 9.361 1.000 9.361 0.55 1.00 5.106
Fatal and Injury (FI) -13.14 118 0.22 0.33 3.170 (4)F|/((g)§g'1(4)'>00) 3.284 0.55 1.00 1.791
Property Damage Only -11.02 1.02 0.24 0.44 5.865 Orora-B)e 6.077 0.55 1.00 3.314
(PDO) 0.649
Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections
1) (2) 3 4 (©)] (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bimv 1) Proportion of Collision Type Predicted N bimv (PDO) .
Predicted N y; hes/
Typee) (crashesl/year) (PDO) (crasheslyear) redicted N oimv rorar, (crashes/year)
from Table 12-11 (9)= from Worksheet 2C from Table 12-11 (9)poo from Worksheet 2C (9)roo from Worksheet 2C
Total 1.000 1.791 1.000 3.314 5.106
(2*)e (4)*(5)ppo (3)+(5)
Rear-end collision 0.450 0.806 0.483 1.601 2.407
Head-on collision 0.049 0.088 0.030 0.099 0.187
Angle collision 0.347 0.622 0.244 0.809 1.430
Sideswipe 0.099 0.177 0.032 0.106 0.283
Other multiple-vehicle collision 0.055 0.099 0.211 0.699 0.798
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
1) 2 3 4 O] (6) )] 8 9
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Npjsy Crashes Npimy CMFs Factor, C; Npisy
Crash Severity Level from Table 12-12 from Eqn. 12-24; (7) from
' 4 *(5 *(7)*
a b c from Table 12-12 (FI) from Eqn. 12- Brora ") Worksheet 2B © (@)
24 or 12-27
Total -10.21 0.68 0.27 0.36 0.483 1.000 0.483 0.55 1.00 0.264
Fatal and Injury (FI) 9.25 0.43 0.29 0.09 0.109 (4)FI/((;1);2-5(4)PD0) 0.109 0.55 1.00 0.059
Property Damage Only -11.34 0.78 0.25 0.44 0.375 Orora-Ble 0.374 0.55 1.00 0.204
(PDO) 0.775




Alternative: 3 (Modified)

Intersection: Willow Road at Old Willow/Northfield Road

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

(1) (2) (3) 4) (5) (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bisv (i) Proportion of Collision Type Predicted N bisv (Ppo) .
Predicted N y; hes/
Typer (crashes/year) PDO) (crasheslyear) redicted N pisy rora (Crashes/year)

from Table 12-13

(9)= from Worksheet 2E

from Table 12-13

(9)roo from Worksheet 2E

(9)poo from Worksheet 2E

Total 1.000 0.059 1.000 0.204 0.264

(2)*R)e (4)*(5)ppo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.001 0.000 0.000
Collision with animal 0.002 0.000 0.002 0.000 0.001
Collision with fixed object 0.744 0.044 0.870 0.178 0.222
Collision with other object 0.072 0.004 0.070 0.014 0.019
Other single-vehicle collision 0.040 0.002 0.023 0.005 0.007
Single-vehicle noncollision 0.141 0.008 0.034 0.007 0.015

Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections

@

(@)

3

Q)

®)

()

@

Crash Severity Level

Predicted Npjmny

Predicted Npjsy

Predicted Ny,

fpedi

(9) from Worksheet 2C

(9) from Worksheet 2E

@+

from Table 12-16

Calibration factor, C;

Predicted Npegi

(4)(5)*(6)

Total

1.00

Fatal and injury (FI)

1.00

Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections

(€] 2 (©)] (@] 5 (6
CMF for Bus Stops CMF for Schools CMF for Alcohol Sales CMF for Install Refuge Island CMF for Replace W/DW Ped Signals Combined CMF
CMF,, CMF,, CMF,, CMF,, CMF, ombine
from Table 12-28 from Table 12-29 from Table 12-30 cmfclearinghouse.org cmfclearinghouse.org (1)*(2)*(3)*(4)*(5)
1.00 1.00 1.12 0.44 0.75 0.37
Worksheet 2| -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
(€] 2 (€] “ ()] (6) ™
SPF Coefficients . Predicted
. Overdispersion Nopedbase Combined CMF Calibration Ny
Crash Severity Level from Table 12-14 Parameter. k factor, C;
3 5 rom ace 3 s ' from Equation 12-29 (4) from Worksheet 2H T (4)*(5)*(B)
Total -9.53 0.40 0.26 0.45 0.04 0.24 0.035 0.37 1.00 0.013
Fatal and Injury (FI) -- -- -- -- -- -- -- 1.00 0.013




Alternative: 3 (Modified)

Intersection: Willow Road at Old Willow/Northfield Road

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

@

(2

(€)] 4

®)

(6) (7)

Crash Severity Level

Predicted Npjimy

Predicted Npisy Predicted Ny,

fbikei

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E (2) +(3) from Table 12-17 (4)*(5)*(6)
Total 5.106 0.264 5.369 0.015 1.00 0.081
Fatal and injury (FI) - - -- -- 1.00 0.081
Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections
@ @ (©)] Q)]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 21 and 2J (7) from 2G or 21 and 2J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 0.806 1.601 2.407
Head-on collisions (from Worksheet 2D) 0.088 0.099 0.187
Angle collisions (from Worksheet 2D) 0.622 0.809 1.430
Sideswipe (from Worksheet 2D) 0.177 0.106 0.283
Other multiple-vehicle collision (from Worksheet 2D) 0.099 0.699 0.798
Subtotal 1.791 3.314 5.106
SINGLE-VEHICLE
Collision with parked vehicle (from Worksheet 2F) 0.000 0.000 0.000
Collision with animal (from Worksheet 2F) 0.000 0.000 0.001
Collision with fixed object (from Worksheet 2F) 0.044 0.178 0.222
Collision with other object (from Worksheet 2F) 0.004 0.014 0.019
Other single-vehicle collision (from Worksheet 2F) 0.002 0.005 0.007
Single-vehicle noncollision (from Worksheet 2F) 0.008 0.007 0.015
Collision with pedestrian (from Worksheet 2G or 21) 0.013 0.000 0.013
Collision with bicycle (from Worksheet 2J) 0.081 0.000 0.081
Subtotal 0.153 0.204 0.357
Total 1.944 3.519 5.463

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

@ &)
Predicted average crash frequency, Ny edicted int
Crash severity level (crasheslyear)
(Total) from Worksheet 2K
Total 5.5
Fatal and injury (FI) 1.9
Property damage only (PDO) 3.5




Alternative #3M
Willow Road 4-10’ Lanes with Curbed Median

Segment Analysis
Willow Road - Old Willow Road/ Northfield Road to
Central Avenue/ Happ Road



Alternative: 3 (Modified)

Segment: Old Willow/Northfield to Central/Happ

Worksheet 1A -- General Information and Input Data for Urban and Suburban ﬁoadway Segments

General Information

Location Information

Analyst

Agency or Company
Date Performed

R. Jacox

TranSystems
09/22/11

Roadway
Roadway Section
Jurisdiction
Analysis Year

Willow Road
Old Willow/Northfield to Central/Happ
IDOT
2040

Input Data Base Conditions Site Conditions

Roadway type (2U, 3T, 4U, 4D, ST) -- 4D
Length of segment, L (mi) -- 0.09
AADT (veh/day) -- 36,000
Type of on-street parking (none/parallel/angle) None None
Proportion of curb length with on-street parking -- 0
Median width (ft) - for divided only 15 20
Lighting (present / not present) Not Present Present

Auto speed enforcement (present / not present)

Not Present

Not Present

Major commercial driveways (number)

1

Minor commercial driveways (number)

Major industrial / institutional driveways (number)

Minor industrial / institutional driveways (number)

Major residential driveways (number)

Minor residential driveways (number)

o|o|o|o|o

Other driveways (number)

o

Speed Category

Posted Speed Greater than 30 mph

Roadside fixed object density (fixed objects / mi) 0 100
Offset to roadside fixed objects (ft) [If greater than 30 or Not Present, input 30] 30 9
Calibration Factor, Cr 1.00 1.00

Worksheet 1B -- Crash Modification Factors for Urban and Suburban Roadway Segments

1) (2 (©)] 4 (5) (6)
CMF for On-Street Parking CMF for Roadside Fixed Objects CMF for Median Width CMF for Lighting CMF for Automated Speed Enforcement Combined CMF
CMF 1r CMEFE 2r CME 3r CMF 4r CME 5r CMF comb
from Equation 12-32 from Equation 12-33 from Table 12-22 from Equation 12-34 from Section 12.7.1 (1)*(2)*(3)*(4)*(5)
1.00 1.30 0.99 0.91 1.00 1.17
Worksheet 1C -- Multiple-Vehicle Nondriveway Collisions by Severity Level for Urban and Suburban Roadway Segments
1) (2 3 4 (5) 6) () (8 (9)
Crash Severity Level SPF Coefficients Overdispersion B Proportion of Total | Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyrmy Crashes Nprmv CMFs Factor, Cr Nprmv
from Table 12-3 3 ) 3 % (6) from (VK
3 - from Table 12-3 from Equation 12-10 (4)roraL*(®) Worksheet 1B (6)*(7)*(8)
Total -12.34 1.36 1.32 0.619 1.000 0.619 1.17 1.00 0.726
Fatal and Injury (FI) -12.76 1.28 1.31 0.176 (4)”/((3);'6:;4)"00) 0.167 1.17 1.00 0.195
Property Damage Only (PDO) -12.81 1.38 1.34 0.477 (S)TST;;'l(S)F' 0.452 1.17 1.00 0.531




Alternative: 3 (Modified)

Segment: Old Willow/Northfield to Central/Happ

Worksheet 1D -- Multiple-Vehicle Nondriveway Collisions by Collision Type for Urban and Suburban Roadway Segments

1) (2 (3) 4 (5) (6)
Collision Type Proportion of Collision Predicted N brmv (Fi) Proportion of Collision Predicted N brmv (PpO)
Typer) (crashesl/year) Type ooy (crasheslyear) Predicted N ,my roraL) (Crasheslyear)

from Table 12-4

(9)r from Worksheet 1C

from Table 12-4

(9)rpo from Worksheet

(9)roraL from Worksheet 1C

1C
Total 1.000 0.195 1.000 0.531 0.726
(2*()r (4)*(5)ppo (3)+(5)
Rear-end collision 0.832 0.163 0.662 0.351 0.514
Head-on collision 0.020 0.004 0.007 0.004 0.008
Angle collision 0.040 0.008 0.036 0.019 0.027
Sideswipe, same direction 0.050 0.010 0.223 0.118 0.128
Sideswipe, opposite direction 0.010 0.002 0.001 0.001 0.002
Other multiple-vehicle collision 0.048 0.009 0.071 0.038 0.047
Worksheet 1E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Roadway Segments
1) (2 3 4 (5) 6) () (8 (9)
SPF Coefficients Overdispersion B Proportion of Total | Adjusted Combined | Calibration | Predicted
Crash Severity Level NPT Parameter, k Initial Npsy Crashes Nprsy (f(;‘)l\;lrIZ?n Factor, Cr Nprsv
- ~ . _ * * *
2 b from Table 12-5 from Equation 12-13 (4)roraL*(5) Worksheet 1B (6)*(7)*(8)

Total -5.05 0.47 0.86 0.080 1.000 0.080 1.17 1.00 0.094

Fatal and Injury (FI) -8.71 0.66 0.28 0.015 (4)F'/((g);g7(4)"'3°) 0.015 1.17 1.00 0.018

Property Damage Only (PDO) -5.04 0.45 1.06 0.065 (S)TSTE;‘;;S)F' 0.065 1.17 1.00 0.076

Worksheet 1F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Roadway Segments
1) 2 3 4 (©)] (6)
Proportion of Collision Predicted N brsv (F1) Proportion of Collision Predicted N brsv (PpO)
Typee) (crasheslyear) Type oo (crashes/year) Predicted N sy (roraL) (Crashes/year)
Collision Type
from Table 12-6 (9)r from Worksheet 1E from Table 12-6 (9)poo fronll\EN orksheet (9)roraL from Worksheet 1E

Total 1.000 0.018 1.000 0.076 0.094
(2)*()r (4)*(5)ppo (3)+(5)
Collision with animal 0.001 0.000 0.063 0.005 0.005
Collision with fixed object 0.500 0.009 0.813 0.062 0.071
Collision with other object 0.028 0.000 0.016 0.001 0.002
Other single-vehicle collision 0.471 0.008 0.108 0.008 0.017




Alternative: 3 (Modified)

Segment: Old Willow/Northfield to Central/Happ

Worksheet 1G -- Multiple-Vehicle Driveway-Related Collisions by Driveway Type for Urban and Suburban Roadway Segments

1) (2 (3 4 (5) (6)
Crashes per driveway Coefficient for traffic Initial N Overdispersion
Number of driveways, per year, N; adjustment, t prdwy parameter, k

Driveway Type

N from Table 12-7 from Table 12-7 Equation 12-16 n from Table 12-7
n * N, * (AADT/15,000)
Major commercial 1 0.033 1.106 0.087
Minor commercial 0 0.011 1.106 0.000
Major industrial/institutional 0 0.036 1.106 0.000
Minor industrial/institutional 0 0.005 1.106 0.000 -
Major residential 0 0.018 1.106 0.000
Minor residential 0 0.003 1.106 0.000
Other 0 0.005 1.106 0.000
Total - -- - 0.087 1.39
Worksheet 1H -- Multiple-Vehicle Driveway-Related Collisions by Severity Level for Urban and Suburban Roadway Segments
1) (2 (3 @ (5) (6) ()
Initial Nprqwy Proportion of total Adjusted Combined CMFs Predicted Npgwy
crashes (fy) Nprdw

Crash Severity Level

(5)toraL from Worksheet

from Table 12-7

(Z)TOTAL * (3)

(6) from Worksheet 1B

Calibration factor, C,

(4)*(5)*(6)

1G
Total 0.087 1.000 0.087 1.17 1.00 0.102
Fatal and injury (FI) - 0.284 0.025 1.17 1.00 0.029
Property damage only (PDO) -- 0.716 0.062 1.17 1.00 0.073
Worksheet 1l -- Vehicle-Pedestrian Collisions for Urban and Suburban Roadway Segments
1) (2 3 4 (5) (6) () _(®)
_ Predicted Npmy Predicted Ny, Predicted Npygu Predicted N, foedr Calibration Predicted Npegr
Crash Severity Level from Table
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) 12-8 factor, C, (5)*(6)*(7)
Total 0.726 0.094 0.102 0.922 0.019 1.00 0.018
Fatal and injury (FI) -- -- -- -- -- 1.00 0.018
Worksheet 1J -- Vehicle-Bicycle Collisions for Urban and Suburban Roadway Segments

1) 2 3 4 (©)] (6) ()] (8 ()]

Crash CMF for
Severity Level Multi-Use Predicted Npjyer

y Predicted Nyymy Predicted Np,s, Predicted Nprawy Predicted Ny, foiker Bike Path Calibration
from from Ped & factor, C,
(9) from Worksheet 1C (9) from Worksheet 1E (7) from Worksheet 1H (2)+(3)+(4) Table 12- Safety (5)*(6)*(7)*(8)
9 Toolbox

Total 0.726 0.094 0.102 0.922 0.005 0.23 1.00 0.001
Fatal and injury

1) __ _ N _ N _ 1.00 0.001




Alternative: 3 (Modified)
Segment: Old Willow/Northfield to Central/Happ

Worksheet 1K -- Crash Severity Distribution for Urban and Suburban Roadway Segments

1) (2 3 O]
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 1D and 1F; (5) from Worksheet 1D and 1F; and  [(6) from Worksheet 1D and 1F;
(7) from Worksheet 1H; and (7) from Worksheet 1H (7) from Worksheet 1H; and
(8) from Worksheet 1l and 1J (8) from Worksheet 11 and 1J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 1D) 0.163 0.351 0.514
Head-on collisions (from Worksheet 1D) 0.004 0.004 0.008
Angle collisions (from Worksheet 1D) 0.008 0.019 0.027
Sideswipe, same direction (from Worksheet 1D) 0.010 0.118 0.128
Sideswipe, opposite direction (from Worksheet 1D) 0.002 0.001 0.002
Driveway-related collisions (from Worksheet 1H) 0.029 0.073 0.102
Other multiple-vehicle collision (from Worksheet 1D) 0.009 0.038 0.047
Subtotal 0.224 0.604 0.828
SINGLE-VEHICLE
Collision with animal (from Worksheet 1F) 0.000 0.005 0.005
Collision with fixed object (from Worksheet 1F) 0.009 0.062 0.071
Collision with other object (from Worksheet 1F) 0.000 0.001 0.002
Other single-vehicle collision (from Worksheet 1F) 0.008 0.008 0.017
Collision with pedestrian (from Worksheet 11) 0.018 0.000 0.018
Collision with bicycle (from Worksheet 1J) 0.001 0.000 0.001
Subtotal 0.036 0.076 0.112
Total 0.261 0.680 0.941

Worksheet 1L -- Summary Results for Urban and Suburban Roadway Segments

(@)

@

3

“

Crash Severity Level

Predicted average crash frequency,
N predicted rs (crasheslyear)

Roadway segment length, L (mi)

Crash rate (crashes/milyear)

(Total) from Worksheet 1K 2)/(3)
Total 0.9 0.09 10.5
Fatal and injury (FI) 0.3 0.09 2.9
Property damage only (PDO) 0.7 0.09 7.6




Alternative #3M
Willow Road 4-10’ Lanes with Curbed Median

Intersection Analysis
Willow Road at Central Avenue/ Happ Road



Alternative: 3 (Modified)

Intersection: Willow Road at Central/Happ

Worksheet 2A -- General Information and Input Data for Urban and Suburban Arterial Intersections

General Information Location Information
Analyst R. Jacox Roadway Willow Road
Agency or Company TranSystems Intersection at Central/Happ
Date Performed 09/22/11 Jurisdiction IDOT
Analysis Year 2040
Input Data Base Conditions Site Conditions
Intersection type (3ST, 3SG, 4ST, 4SG) -- 4SG
AADT q0r (veh/day) - 36,000
AADT inor (Veh/day) - 19,000
Intersection lighting (present/not present) Not Present Present
Calibration factor, C; 1.00 1.00
Data for unsignalized intersections only: -- --
Number of major-road approaches with left-turn lanes (0,1,2) 0 0
Number of major-road approaches with right-turn lanes (0,1,2) 0 0
Data for signalized intersections only: - --
Number of approaches with left-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0
Number of approaches with right-turn lanes (0,1,2,3,4) [for 3SG, use maximum value of 3] 0 2
Number of approaches with left-turn signal phasing [for 3SG, use maximum value of 3] - 4
Type of left-turn signal phasing for Leg #1 Permissive Protected / Permissive
Type of left-turn signal phasing for Leg #2 - Protected / Permissive
Type of left-turn signal phasing for Leg #3 -- Protected / Permissive
Type of left-turn signal phasing for Leg #4 (if applicable) -- Protected / Permissive
Number of approaches with right-turn-on-red prohibited [for 3SG, use maximum value of 3] 0 0
Intersection red light cameras (present/not present) Not Present Not Present
Sum of all pedestrian crossing volumes (PedVol) -- Signalized intersections only 133
Maximum number of lanes crossed by a pedestrian (N janesx) - 6
Number of bus stops within 300 m (1,000 ft) of the intersection 0 1
Schools within 300 m (1,000 ft) of the intersection (present/not present) Not Present Not Present
Number of alcohol sales establishments within 300 m (1,000 ft) of the intersection 0 6

Worksheet 2B -- Crash Modification Factors for Urban and Suburban Arterial Intersections

@ @ (©)] 4 5 (6) )]
CMF for Left-Turn Lanes CMF for Left-Turn Signal | CMF for Right-Turn Lanes CMF for Right Turn on Red CMF for Lighting CMF for Red Light Cameras | CMF for Advance Street
Phasing Name Signs
CMF 1i CMF 2i CMF 3i CMF 4i CMF 5i CMF 6i CMF 7i
from Table 12-24 from Table 12-25 from Table 12-26 from Equation 12-35 from Equation 12-36 from Equation 12-37 cmfclearinghouse.org
0.66 0.96 0.92 1.00 0.91 1.00 0.98
(8

Combined CMF

CMF COMB

W*@Q*E*A*S)*E)(7)
0.52




Alternative: 3 (Modified)

Intersection: Willow Road at Central/Happ

Worksheet 2C -- Multiple-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections

1) 2 3 4 ©)] (6) @ (8 9
Crash Severity Level SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Nyimy Crashes Npimv CMFs Factor, C; Npimv
from Table 12-10 : from Equation 12- * (7) from .
3 b c from Table 12-10 21 (4)rora*(®) Worksheet 2B (6)*(7)*(8)
Total -10.99 1.07 0.23 0.39 12.203 1.000 12.203 0.52 1.00 6.389
Fatal and Injury (FI) 13.14 118 0.22 0.33 4.084 (4)FI/((3);:-6(4)PDO) 4217 0.52 1.00 2.208
Property Damage Only -11.02 1.02 0.24 0.44 7.734 Ororar O 7.986 0.52 1.00 4181
(PDO) 0.654
Worksheet 2D -- Multiple-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections
1) (2) 3 4 (©)] (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bimv 1) Proportion of Collision Type Predicted N bimv (PDO) .
Predicted N p; hes/
Typer (crasheslyear) (PDO) (crasheslyear) redicted N pimy (rotar) (Crashes/year)

from Table 12-11

(9)= from Worksheet 2C

from Table 12-11

(9)poo from Worksheet 2C

(9)roo from Worksheet 2C

Total

1.000 2.208 1.000 4.181 6.389
(2*)e (4)*(5)ppo (3)+(5)
Rear-end collision 0.450 0.994 0.483 2.020 3.013
Head-on collision 0.049 0.108 0.030 0.125 0.234
Angle collision 0.347 0.766 0.244 1.020 1.786
Sideswipe 0.099 0.219 0.032 0.134 0.352
Other multiple-vehicle collision 0.055 0.121 0.211 0.882 1.004
Worksheet 2E -- Single-Vehicle Collisions by Severity Level for Urban and Suburban Arterial Intersections
@ @ (©)] 4 5 (6) @) 8 (C)]
SPF Coefficients Overdispersion Proportion of Total Adjusted Combined | Calibration | Predicted
Parameter, k Initial Npjsy Crashes Npimy CMFs Factor, C; Npisy
Crash Severity Level from Table 12-12 from Eqn. 12-24; (7) from
' 4 *(5 *(7)*
a b c from Table 12-12 (FI) from Eqn. 12- Brora ") Worksheet 2B © (@)
24 or 12-27
Total -10.21 0.68 0.27 0.36 0.660 1.000 0.660 0.52 1.00 0.345
Fatal and Injury (FI) 9.25 0.43 0.29 0.09 0.152 (4)FI/((3)52-4(4)PD0) 0.154 0.52 1.00 0.081
Property Damage Only -11.34 0.78 0.25 0.4 0.500 Blrora Bl 0.506 0.52 1.00 0.265
(PDO) 0.766




Alternative: 3 (Modified)

Intersection: Willow Road at Central/Happ

Worksheet 2F -- Single-Vehicle Collisions by Collision Type for Urban and Suburban Arterial Intersections

(1) (2) (3) 4) (5) (6)
Collision Type . - . . iy )
Proportion of Collision Predicted N bisv (i) Proportion of Collision Type Predicted N bisv (Ppo) .
Predicted N y; hes/
Typer (crashes/year) PDO) (crasheslyear) redicted N pisy rora (Crashes/year)

from Table 12-13

(9)= from Worksheet 2E

from Table 12-13

(9)roo from Worksheet 2E

(9)poo from Worksheet 2E

Total 1.000 0.081 1.000 0.265 0.345

(2)*R)e (4)*(5)ppo (3)+(5)
Collision with parked vehicle 0.001 0.000 0.001 0.000 0.000
Collision with animal 0.002 0.000 0.002 0.001 0.001
Collision with fixed object 0.744 0.060 0.870 0.230 0.290
Collision with other object 0.072 0.006 0.070 0.019 0.024
Other single-vehicle collision 0.040 0.003 0.023 0.006 0.009
Single-vehicle noncollision 0.141 0.011 0.034 0.009 0.020

Worksheet 2G -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Stop-Controlled Intersections

@

@)

3

Q)

®)

()

@

Crash Severity Level

Predicted Npjny

Predicted Npjsy

Predicted Ny,

fpedi

(9) from Worksheet 2C

(9) from Worksheet 2E

@+

from Table 12-16

Calibration factor, C;

Predicted Npegi

(4)(5)*(6)

Total

1.00

Fatal and injury (FI)

1.00

Worksheet 2H -- Crash Modification Factors for Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections

(€] 2 (©)] ()] 5 (6
CMF for Bus Stops CMF for Schools CMF for Alcohol Sales CMF for Install Refuge Island CMF for Replace W/DW Ped Signals Combined CMF
CMF,, CMF,, CMF,, CMF,, CMFy, ombine
from Table 12-28 from Table 12-29 from Table 12-30 cmfclearinghouse.org cmfclearinghouse.org (1)*(2)*(3)*(4)*(5)
2.78 1.00 1.12 0.44 0.75 1.03
Worksheet 2| -- Vehicle-Pedestrian Collisions for Urban and Suburban Arterial Signalized Intersections
(€] &) (€] “ ()] (6) ™
SPF Coefficients . Predicted
. Overdispersion Nopedbase Combined CMF Calibration Ny
Crash Severity Level from Table 12-14 Parameter. k factor, C;
3 5 rom ace 3 s ' from Equation 12-29 (4) from Worksheet 2H T (4)*(5)*(6)
Total -9.53 0.40 0.26 0.45 0.04 0.24 0.056 1.03 1.00 0.057
Fatal and Injury (FI) -- -- -- -- -- -- -- 1.00 0.057




Alternative: 3 (Modified)
Intersection: Willow Road at Central/Happ

Worksheet 2J -- Vehicle-Bicycle Collisions for Urban and Suburban Arterial Intersections

@

(2

3 4

®)

(6) (7)

Predicted Npjimy

Predicted Npisy Predicted Ny,

fbikei

Crash Severity Level

Calibration factor, C;

Predicted Npegi

(9) from Worksheet 2C (9) from Worksheet 2E (2) +(3) from Table 12-17 (4)*(5)*(6)
Total 6.389 0.345 6.735 0.015 1.00 0.101
Fatal and injury (FI) - - -- -- 1.00 0.101
Worksheet 2K -- Crash Severity Distribution for Urban and Suburban Arterial Intersections
@ @) (©)] 4
Fatal and injury (FI) Property damage only (PDO) Total
Collision type (3) from Worksheet 2D and 2F; (5) from Worksheet 2D and 2F (6) from Worksheet 2D and 2F;
(7) from 2G or 21 and 2J (7) from 2G or 21 and 2J
MULTIPLE-VEHICLE
Rear-end collisions (from Worksheet 2D) 0.994 2.020 3.013
Head-on collisions (from Worksheet 2D) 0.108 0.125 0.234
Angle collisions (from Worksheet 2D) 0.766 1.020 1.786
Sideswipe (from Worksheet 2D) 0.219 0.134 0.352
Other multiple-vehicle collision (from Worksheet 2D) 0.121 0.882 1.004
Subtotal 2.208 4,181 6.389
SINGLE-VEHICLE
Collision with parked vehicle (from Worksheet 2F) 0.000 0.000 0.000
Collision with animal (from Worksheet 2F) 0.000 0.001 0.001
Collision with fixed object (from Worksheet 2F) 0.060 0.230 0.290
Collision with other object (from Worksheet 2F) 0.006 0.019 0.024
Other single-vehicle collision (from Worksheet 2F) 0.003 0.006 0.009
Single-vehicle noncollision (from Worksheet 2F) 0.011 0.009 0.020
Collision with pedestrian (from Worksheet 2G or 21) 0.057 0.000 0.057
Collision with bicycle (from Worksheet 2J) 0.101 0.000 0.101
Subtotal 0.239 0.265 0.504
Total 2.447 4.446 6.893

Worksheet 2L -- Summary Results for Urban and Suburban Arterial Intersections

@

@

Crash severity level

Predicted average crash frequency, Ny edicted int

(crasheslyear)

(Total) from Worksheet 2K

Total edicted average crash frequency, Npredicted int (crashes/yez
Fatal and injury (FI) 2.4
Property damage only (PDO) 4.4
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