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CHAPTER 6:  ESTIMATION OF OFF-NETWORK ACTIVITY 
 
The non-roadway-based inventory estimates (e.g., from vehicle starts, parked vehicle evaporative 
processes, non-roadway-based vehicle idling, hoteling activity) were calculated as the product of the 
amount of associated activity and the mass per unit of activity. To estimate the source hours parked 
(SHP) and vehicle starts activity, vehicle population estimates were needed. Hoteling activity estimates 
(composed largely of the emissions-producing source hours extended idling [SHEI] and diesel auxiliary 
power unit [APU] hours) were based on county-specific actual estimates.  
 
Motor Vehicle Emission Simulator (MOVES)3 (utilities) and the methodology provided by the Texas A&M 
Transportation Institute (TTI) is used to calculate the vehicle population and off-network activity 
estimates. 
 
6.1 Vehicle Type Populations 
NCTCOG based the vehicle population estimates on vehicle registration data, vehicle population factors 
developed from the vehicle miles of travel (VMT) mix, and additionally for future years, VMT growth 
estimates. For a historical year, the vehicle population estimates are based on mid-year Texas 
Department of Transportation (or Texas Department of Motor Vehicles) county registrations data, if 
available, and regional, all roads-weekday VMT mix-based vehicle type population factors for the 
analysis year. For future years, vehicle type populations were estimated as a function of base (e.g., latest 
available, if available, mid-year) registrations, grown to a future value (growth as a function of base and 
future VMT), and all roads-weekday VMT mix-based vehicle type population factors for the analysis 
year. This same procedure may be used to back-cast vehicle populations for earlier years for which 
vehicle registrations are unavailable. 
 
6.2 ONI Hours 
Off-Network Idle (ONI) hours (new with MOVES3) are not related to combination truck hoteling activity. 
These are idling activities that occur while a vehicle is idling in a parking lot, drive-through, driveway, 
while waiting to pick up passengers, or loading/unloading cargo. ONI applies to all MOVES source types. 
Emissions are calculated by multiplying the emission rates (exhaust running emissions for MOVES 
roadType ID “1” or “off-network”) with the corresponding hours of ONI. 
 
NCTCOG estimates ONI activity consistent with the MOVES methodology. This is accomplished, in 
general, using a formula that calculates ONI as a function of MOVES default relationships on total idling 
and total operating hours, derived from telematics data, in combination with local roadway network 
activity estimates (VMT and speeds), and MOVES default road idling fractions (proportions of vehicle 
idling while operating on roads). 
  
6.3 SHP 
SHP was estimated as a function of total hours (hours a vehicle exists) minus its hours operating on 
roads (source hours operating [SHO]) minus ONI hours. For a historical year, vehicle type SHP estimates 
are based on VMT mix, link VMT and speeds, and the vehicle population estimates. The VMT mix is 
applied to the link VMT to produce vehicle-type-specific VMT estimates. Link VMT is divided by the 
associated speed to produce SHO estimates, which are aggregated by vehicle type and subtracted from 
associated source hours, resulting in SHP estimates. For a future year, vehicle type SHP was estimated in 
the same manner as for historical years, except using the future year link VMT and speeds, VMT mix, 
and vehicle population estimates. This was performed by county and hour. 
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6.4 Starts 
Vehicle starts were estimated using county-level vehicle type populations and data from MOVES 
representing the average number of vehicle starts per vehicle type per hour. The starts per vehicle were 
calculated using MOVES with data on the age distribution and fuel fractions of the local fleet.22 NCTCOG 
used local age distributions and fuel fractions inputs to MOVES combined with MOVES default 
parameters, starts age adjustment, starts month adjust (three-month seasonal average), and starts per 
vehicle) to produce hourly starts per vehicle output representative of each seasonal period. The MOVES 
output provided the scenario-specific starts per vehicle defined by the study scope. 
 
For each hour of the day, the MOVES starts per vehicle data were multiplied by the local vehicle type 
population estimates to produce the total number of starts by vehicle type per hour. The starts per 
vehicle data were used with constant vehicle type populations (i.e., vehicle type populations were 
assumed to be constant throughout the calendar year). 
 
6.5 SHEI and APU Hours 
The source hours extended idling and APU hours, two of four activity components comprising the diesel 
combination long-haul truck hoteling hours, were estimated for each county activity scenario using TTI’s 
current procedure and base and activity estimates from the Texas Commission on Environmental 
Quality’s 2017 truck idling study. The North Central Texas Council of Governments used the winter 
weekday, 24-hour, 2017 base county-level hoteling estimates from the truck idling study, in combination 
with county scaling factors estimated from the base year and the analysis year link VMT and VMT mixes, 
to produce 2023, 2026, 2036, and 2045, county, hourly hoteling activity estimates. Hoteling hourly 
factors (estimated by inverting hourly vehicle hours of travel factors) were then applied to allocate the 
24-hour hoteling hours estimates for each county to each hour of the day. Estimated SHEI and APU 
hours fractions of hoteling hours based on an updated hoteling activity distribution from the truck idling 
study (which is the same as the MOVES3 default) were used to separate SHEI and APU hours activity 
from total hoteling hours for each county and hour. 
  

 
22 Previously MOVES default start per vehicle (which varied only by MOVES day type) was used in combination with local vehicle populations to 
estimate vehicle starts activity. In MOVES3, vehicle starts per hour also vary by county (because age distributions also vary by county). 


	Chapter 1:  Executive Summary
	1.1 Conformity Overview
	Exhibit 1.1-1:  MVEBs for the North Central Texas Ozone Nonattainment Area

	1.2 Nonattainment Area
	Exhibit 1.2-1:  North Central Texas Nonattainment Area and Metropolitan Planning Area

	1.3 Analysis
	Exhibit 1.3-1:  Summer Weekday Emission Results for the North Central Texas 10-County Nonattainment Area

	1.4 Summary

	Chapter 2:  Air Quality
	2.1 Air Pollution
	2.1.1 Ground Level Ozone
	Exhibit 2.1.1-1:  Ozone Precursors (NOX and VOC) Sources


	2.2 Background on the North Central Texas Ozone Nonattainment Area
	2.2.1 1-Hour Ozone NAAQS
	Exhibit 2.2.1-1:  1-Hour Ozone Historical Trends

	2.2.2 8-Hour Ozone NAAQS
	Exhibit 2.2.2-1:  8-Hour Ozone Historical Trends
	Exhibit 2.2.2-2:  North Central Texas Nonattainment Area Exceedance Days
	Exhibit 2.2.2-3:  North Central Texas Ozone Nonattainment Area Air Quality History
	Exhibit 2.2.2-3:  North Central Texas Ozone Nonattainment Area Air Quality History (continued)
	Exhibit 2.2.2-3:  North Central Texas Ozone Nonattainment Area Air Quality History (continued)
	Exhibit 2.2.2-3:  North Central Texas Ozone Nonattainment Area Air Quality History (continued)
	Exhibit 2.2.2-3:  North Central Texas Ozone Nonattainment Area Air Quality History (continued)



	Chapter 3: Conformity
	3.1 What is Transportation Conformity?
	Exhibit 3.1-1:  Intelligent Transportation System Message Sign/Traffic Signal/Bike Pedestrian Path
	Exhibit 3.1-2 North Central Texas Ozone Nonattainment Area Conformity History
	Exhibit 3.1-2 North Central Texas Ozone Nonattainment Area Conformity History (continued)
	Exhibit 3.1-2 North Central Texas Ozone Nonattainment Area Conformity History (continued)
	Exhibit 3.1-2 North Central Texas Ozone Nonattainment Area Conformity History (continued)

	3.2 Conformity Criteria
	Exhibit 3.2-1:  North Central Texas Nonattainment Area Applicable Conformity Criteria

	3.3 Checklist
	Exhibit 3.3-1:  Information Required for Transportation Conformity Review
	Exhibit 3.3-1:  Information Required for Transportation Conformity Review (continued)
	Exhibit 3.3-1:  Information Required for Transportation Conformity Review (continued)
	Exhibit 3.3-1:  Information Required for Transportation Conformity Review (continued)

	3.4 Emissions Analysis
	3.4.1 Regional Inventory
	3.4.2 Emissions Tests
	Exhibit 3.4.2-1:  Motor Vehicle Emissions Budgets for the North Central Texas Nonattainment Area

	3.4.3 Analysis Years
	3.4.4 Analysis Results
	Exhibit 3.4.4-1:  2023 Transportation Conformity for the North Central Texas Nonattainment Area Summer Weekday Emissions of Nitrogen Oxides
	Exhibit 3.4.4-2:  2023 Transportation Conformity for the North Central Texas Nonattainment Area Summer Weekday Emissions of Volatile Organic Compounds


	4.1 Overview
	4.2 Submittal Frequency
	4.3 Regionally Significant Control Program
	4.4 Regionally Significant Travel Projects/Programs
	4.5 Non-Federal Projects/Programs
	4.6 Exempt Projects/Programs
	4.7 Constraints
	4.7.1 Long-Range Financial Constraint (MTP)
	4.7.2 Short-Range Financial Constraint (TIP)


	Chapter 5:  Estimation of Vehicle Activity
	5.1 Dallas-Fort Worth Travel Model for the Expanded Area Overview
	5.2 Multimodal Transportation Analysis Process
	Exhibit 5.2-1:  Transportation Network Development Methodology Summary

	5.3 Model Adjustments
	5.3.1 Model VMT Adjustments (HPMS VS TAFT)
	Exhibit 5.3.1-1: Dallas-Fort Worth and HPMS VMT Analysis

	5.3.2 Seasonal and Daily Adjustments
	5.3.3 Hourly Adjustments
	5.3.4 Non-Recurring Congestion

	5.4 Transit Systems
	5.4.1 Transit VMT
	Exhibit 5.4.1-1:  Transit Vehicle Miles of Travel


	5.5 Roadway VMT
	Exhibit 5.5-1:  Roadway Vehicle Miles of Travel
	5.5.1 Average Loaded Speeds
	5.5.2 Centerline and Lane Miles


	CHAPTER 6:  ESTIMATION OF OFF-NETWORK ACTIVITY
	6.1 Vehicle Type Populations
	6.2 ONI Hours
	6.3 SHP
	6.4 Starts
	6.5 SHEI and APU Hours

	Chapter 7:  Emission Factors/MOVES Model
	7.1 Overview
	7.2 Emissions Factor Estimation Model (MOVES3)
	Exhibit 7.2-1:  MOVES Model Details and Model Parameter Selections
	Exhibit 7.2-2:  MOVES Input Parameters and Source
	Exhibit 7.2-3:  2011 Hourly Temperature Data23F
	Exhibit 7.2-4:  2011 Hourly Relative Humidity Data24F
	Exhibit 7.2-5:  2011 Barometric Pressure Data25F
	Exhibit 7.2-6:  MOVES3 Inspection and Maintenance Descriptive Inputs for Subject Counties
	Exhibit 7.2-6:  MOVES3 Inspection and Maintenance Descriptive Inputs for Subject Counties (continued)
	Exhibit 7.2-6:  MOVES3 Inspection and Maintenance Descriptive Inputs for Subject Counties (continued)
	Exhibit 7.2-7:  MOVES3 Fuel Supply
	Exhibit 7.2-8  MOVES3 Fuel Properties27F
	7.2.1 Vehicle Registration Distribution
	Exhibit 7.2.1-1:  County-to-County Worker Flow


	7.3 Adjustments to Emission Factors
	7.3.1 Low Emission Diesel NOX Adjustment
	Exhibit 7.3.1-1: Texas Low Emissions Diesel NOX Adjustments


	7.4 Vehicle Miles of Travel Mix (or Fractions)
	7.5 Modeled Emission Estimation
	Exhibit 7.4-1:  MOVES3 Emission Modeling Process


	Chapter 8:  Mobile Source Emission Reduction Strategies (MoSERS)
	8.1 Transportation Control Measures
	8.1.1 Timely Implementation of Transportation Control Measures
	8.1.2 Project Slippage

	8.2 Local Initiatives
	8.3 Transportation Emission Reduction Measures
	8.4 Congestion Mitigation and Air Quality Improvement Program
	8.5 Summary
	Exhibit 8.5-1:  2023 Conformity Analysis of the Mobility 2045 Metropolitan Transportation Plan – 2022 Update: Emission Reductions from On-Road Emission Reduction Control Strategies


	Chapter 9: Determination of Regional Transportation Emissions
	9.1 Procedure
	9.2 Modeled Emissions
	Exhibit 9.2-1:  Modeled Emissions

	9.3 Adjustments to Emission Factors
	9.4 Mobile Source Emission Reduction Strategies
	Exhibit 9.4-1:  Sum of MoSERS

	9.5 Final Emission Analysis Results
	Exhibit 9.5-1:  Final Emission Analysis Results


	Chapter 10:  Interagency Consultation
	10.1 Process Description
	Exhibit 10.1-1:  Interagency Consultation Conference Call Participation
	Exhibit 10.1-2:  Interagency Consultation Process


	Chapter 11: Public Participation
	11.1 Process Description
	Exhibit 11.1-1:  Public Involvement/Consultation for 2023 Transportation Conformity
	Exhibit 11.1-2:  2023 Transportation Conformity Timeline


	Chapter 12: List of Appendices



