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= |ntroduction to the CMAQ Tool
= CMAQ Tool update

= Emission rates update



Introduction to the CMAQ Tool

# Whatis it?
*Emissions calculator for CMAQ funding & reporting
*Estimates reductions for NOx, VOC, PM,.., SO,, CO, GHG
" When was it developed?
*2014 — by Cambridge Systematics, Inc. for IMPO
Y Why update it?
*Limitations of original tool
* Years limited to 2015-2025
* HCM-based delay estimation (Tab 2.2, 2.3a-d, 2.4) > cumbersome, less flexible
*Key updates
 MOVESS rates (2025 & 2035)
* Directtravel time/delay inputs (e.g., Synchro, SIDRA, etc.)

* Consolidated strategy sections



Signal Synchronization — Previous (2.2)

Signal Synchronization

Data Type Marning Peak - Inbound Afterncon Peak - Quthound
Scenario Year 2030 ot 2030
Length of the signalized corridor {miles) 4 4 ° H H H H
Exiesing Number of Signalined Intersections . 5 Evaluates synchronization along arterial corridors
Existing Number of Lanes {one direction) 3 3
Average hourly volume during peak period [one direction) 1000 1000 . . . .
ruck Parcentage (one direction] = = *Previous method required inputs:
Average corridor travel time (one direction) during peak period (minutes) 9 9
Existing Average Cycle Length (seconds) &0 60 . . . .

* Number of signalized intersections

CONSTANTS

Data Type . o
Hours in Peak Period 4 4 ® Number Of laneS (pel’ dll’eCtlon)
Number of weekdays per year 250 250
SCENARIO YEAR OUTPUTS * Avg. cycle length (seconds), etc.

Data Type
Travel Time Savings (min) 0.50 050 . . . .
S T T *Travel time savings estimated using HCM methods
Auto VMT [one direction) 3,880 3,880
Truck VMT {one direction) 120 120
Existing Avg Speed (mph) 267 6.7
Improved Avg Speed (mph) 282 B2
Reduction in Annual Vehicle Hours of Delay 8,265.3 B,265.3
EMISSIONS

Emission Factors - Existing Maorning Peak - Inbound Afternoon Peak - Outbound

Light Duty Emission Factor GHG (gC02eq/mi) 324 462 324 462
Light Duty Emission Factor PM NOx(g/mi) 0.109 0.109
Light Duty Emission Factor PM (g/mi) 0.004 0.004
Light Duty Emission Factor NOx (g/mi) 0118 0.118
Light Duty Emission Factor VOC (g/mi) 0.070 0.070
Light Duty Emission Factor 502 (g/mi) 0.002 0.002
Light Duty Emission Factor CO (g/mi) 1879 1879




Signal Synchronization — Updated Tab (2.2)
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CALCULATION INPUTS

AM Peak Hour, Peak Direction

PM Peak Hour, Peak Direction

Data Type User-Defined Values User-Defined Values
Scenario Year 2030 2030
Corridor Length [miles) 4 4
Average Traffic Volume during Peak Hour [one direction) 1000 1000
Percentage of Trucks (one direction) 3% 3%
Average Corridor Travel Time (min) during Peak Hour (peak direction) - before Improvements. 9 9
Average Corridor Travel Time (min) during Peak Hour [peak direction) - after Improvements 8.5 8.5
Data Type
Hours in Peak Period | 4| 4|
Number of weekdays per year | ?_’ﬂ| ?jﬂ|
Data Type
Auto VMT jone direction) 3,880 3,880
Truck YMT {one direction) 120 120
Existing Avg Speed (mph) 26.7 26.7
Improved Avg Speed (mph) 282 282
Reduction in Annual Vehicle Hours of Delay B,265.3 B.265.3

EMISSIONS

Emission Factors - Existing AM Peak Hour, Peak Direction P Peak Hour, Peak Direction

Light Duty Emission Factor GHG (gC02eq/mi) 263.727 263.727
Light Duty Emission Factor PM NOx(g/mi) 0.085 0.085
Light Duty Emission Factor PM (g/mi) 0.002 0.002
Light Duty Emission Factor NOx (g/mi) 0.084 0.084
Light Duty Emission Factor VOC (g/mi) 0.084 0.084
Light Duty Emission Factor 802 (g/mi) 0.002 0.002
Light Duty Emission Factor CO (g/mi) 2.250 2.280
All Trucks Emission Factor GHG (gC02eq/mi) 1,623.738 1,623.738

*Eliminates previous input requirements

*Directly uses before & after travel times as inputs

*Travel times obtained from traffic capacity software:
 Synchro, SIDRA, etc.

*Provides more accurate travel time estimation

*Removes limitations and cumbersome steps of old tool



Intersection / Roundabout — Previous (2.3 a-d, 2.4)

4 Intersection Improvements
*Type A- New Signal
* Unsignalized - signalized (reduce excessive
delays)
*Type B-New Phase
* Add new turn movement/ change permissive >
protected turn
*Type C — Capacity & Phase
* Geometryredesign, capacity increase, or signal
timing changes
*Type D — New Signal + Turn Lane
* Unsignalized - signalized + additional turn lanes

1 Roundabout Improvement
*Construct roundabout at unsignalized or signalized
intersections

Estimation Method
Used HCM-based delay reduction per vehicle
*Aggregated delay reduction > calculate emission
benefits

Intersection - New Signal and Turn Lanes

CALCULATION INPUTS

Scenerio Year
Area Type

Data Type

New Signal Proposed Cycle Length (sec)

Peak Hour Intersection Delay before Improvement (s/veh)

Peak Hour Intersection Delay after Improvement (s/veh)

Facility Type
Percent Trucks

Number of Lanes After Improvement

Peak Hour Volume

Number of Lanes After Improvement

Peak Hour Volume

Facility Type
Percent Trucks

Number of Lanes After Improvement

Peak Hour Volume

Number of Lanes After Improvement

Peak Hour Volume

Effective Green to Cycle Length (g/C) - Street 1 | Approach 1
Effective Green to Cycle Length (g/C) - Street 1 | Approach 2

User-Defined Values

2030
Residential
55
Do you know the Effective Green to Cycle Length Ratios for Each Movement? L
20
b
Street 1
Two-Way Arterial (Parking)
2%
Approach 1 Left Through Right
1 2 MNa Turns
452 1,900
Approach 2 Left Through Right
1 2 Mo Turns
563 864
Street 2
Collector
5%
Approach 1 Left Through Right
1 2 Shared Lane
653 1,080 100
Approach 2 Left Through Right
1 2 Shared Lane
897 &00 268
Effective Green to Cycle Length Ratio (g/C)
0.67 0.67 0.67
0.67 0.67 0.67
0.14 0.14 0.14
0.14 0.14 0.14

Effective Green to Cycle Length [g/C) - Street 2 | Approach 1
Effective Green to Cycle Length (g/C) - Street 2 | Approach 2




Intersection / Roundabout — Updated Single Tab (2.3)

-Simplified delay estimation Intersection/Roundabout Improvement

CALCULATION INPUTS

*Total delay reduction values entered directly as inputs Data Type User-Defined Values
Scenario Year 2030
. . Percentage of Trucks (Volume-Weighted Average Across All Directions) 5%
° Vehicle Hour Delay (Veh-hr) in Peak Hour - before Improvements 8.9
Val ues ta ken from trafflc CapaCIty SOftware (e'g ") SynChro’ Vehicle Hour Delay (Veh-hr) in Peak Hour - after Improvements 3.9
SIDRA)
Constants
. . . . . Peak Hour to Daily Conversion 10
.Ellmlnates need fOr Intermedlate HCM Ca|CU|at|0nS Number of weekdays per year 250
Emission Factor 2030
. . Light Duty Emission Factor GHG (g CO2eqfhour) 222699
.ConSOIIdated Improvements Light Duty Emission Factor PM NOx{g/hour) 0.21
Light Duty Emission Factor PM (g/hour) 0.02
Light Duty Emission Factor NOwjg/hour) 0.34
H H H Light Duty Emission Factor VOC(g/h 0.17
All intersection & roundabout improvements (prev. 2.3a—d, |5 imeson faer oo —
H = = H Light Duty Emission Factor CO [g/hour) 202
2.4) now merged into a single Section 2.3 in the updated Track Emission Factor for GHG (¢ Co2ea/hour] S50
Truck Emission Factor for PM Nox (g/hour) 27 .85
tOOI Truck Emission Factor for PM [g/hour) 0.35
Truck Emission Factor for NOx (g/hour) 26.36
Truck Emission Factor for VOC (g/hour) 149
Truck Emission Factor 502 {g/hour) 0.02
Truck Emission Factor CO (g/hour) 1548




Emission Rates Update

Model Setup
0 MOWESS.0.0 - ID 14826728051553634210 = O *
*Developed with EPA’s most recent MOVESS5 File Edit Action PostProcessing Tools Settings Help
*Marion County, IN . ]
*Analysis years updated: 2015 & 2025 > 2025 & 2035 X Time Spans
*Inputs aligned with IMPO datasets X Geographic Bounds

x Onroad Vehicles

Scenarios

x Pollutants and Proces

*Annual: CO,e, PM,.., NOx, SO, X Road Type v MO\/ES 5
Summer: NOx, VOC A o

X output Emissions Deti Motor Vehicle Emission Simulator

*Winter: CO
Emission Rates Advanced Features .

*Running emission rates (used in Tab 2.2)

{1

a] Il Ok

*ldle emission rates (used in Tab 2.3) RunSpec is incomplete




Questions?

Johnny Han, PhD, PE jhan@corradino.com
Ryan Wei, PhD ywei@corradino.com

Shengnan Lou, AICP slou@corradino.com
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