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Atlanta HOT Lanes
� A demonstration High Occupancy Toll (HOT) 

lane will be opening on I-85 in Atlanta in 
January 2011 

� Air quality analyses are required under the 
National Environmental Policy Act (NEPA) 
and Transportation Conformity Regulations

� Forthcoming journal article:
Kall, D., R. Guensler, M. Rodgers, and V. Pandey (i n press, 2009).  
“Effect of High Occupancy Toll (HOT) Lanes on Mass Vehicle 
Emissions: An Application to I-85 in Atlanta (09-04 91).”
Transportation Research Record, National Academy of  Sciences; 
Washington D.C.
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Outline
� General Methodology
� Vehicle Emissions Model Input Assumptions

� Vehicle activity
� Vehicle speeds
� Vehicle class distributions
� Vehicle model year distributions

� Results
� Summary

Methodology Assumptions Results Summary
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Base vs. Future Scenario

� Base scenario: 
� Current condition on I-85 for current HOV and 

general purpose lanes based upon corridor data 
collected in summer 2007

� Future scenario:
� Evaluate HOT lanes on this corridor using 

information from other cities that have already 
implemented HOT lanes

Methodology Assumptions Results Summary
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Data Sources
Emissions Model 

Inputs
Data Sources 

for Base Scenario
Data Sources 

for Future Scenario

Vehicle Activity
Summer Field Study 
Traffic Count Data

Assumptions Related 
to Effective Lane 

Capacity

Vehicle Speeds
ARC Travel Demand 

Model Link-Based 
Speeds

GP Lanes: MnPass 
Data

HOT Lanes: Effective 
Lane Capacity

Vehicle Age 
Distribution

Summer Field Study 
License Plate data

Changes in 
Composition Based 
upon SR 91 Data

Vehicle Class 
Distribution

Summer Field Study 
Traffic Count Data

Assumes No Net 
Change

(Lack of Relevant 
Data)
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Summer Monitoring Sites
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Link-based Calculations

Mass emissions are calculated by multiplying 
vehicle activity in vehicle-miles traveled (VMT) 
by an applicable composite emissions rate 
(grams/vehicle-mile):

ME=VMT*CER
Where:

ME = Mass Emissions (grams/hour)

VMT = Vehicle-Miles Traveled (vehicle-miles/hour)

= Traffic Volume (vehicles/hour) * link distance

CER = Composite Emissions Rate (grams/veh-mile)

Methodology Assumptions Results Summary
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MOBILE-Matrix Modeling Tool

� Thousands of MOBILE6 modeling runs are 
pre-compiled for varying facility types, speeds, 
temperatures, etc.

� Automatic link-by-link 
emissions calculations 
based on link specific 
speed, vehicle age 
distribution, and vehicle 
class distribution

Methodology Assumptions Results Summary
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Vehicle Activity

� 2007 base scenario traffic volumes from the 
summer field study
� Mornings (7-9AM) and evenings (4:30-6:30 PM)
� Monday, Wednesday, Friday for each site
� Counts by lane

� Separate counts for general purpose and HOV

Methodology Assumptions Results Summary
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Effective Capacity (Future 
Activity)

Research by Guin, et al. (2008) found the effective  capacity 
of the I-85 HOV lane was ~1500 vehicles per hour, a t 40 mph

Methodology Assumptions Results Summary
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Future Scenario Volumes

� Assumes that HOT lanes will be properly 
priced so that the lane runs at or near the 
effective capacity
� With HOT pricing, more vehicles will be served

� Assume that the volume shifts into the HOT 
lane parallel the MnPass experience
� 77.2% of HOT lane volume increase comes from 

a general purpose (GP) lane volume decrease
� 22.8% is latent demand, comprised of either new 

trips, trips diverted from other times, or trips 
diverted from other routes

Methodology Assumptions Results Summary
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Vehicle Operating Speeds

� Base scenario speeds obtained from 2006 run 
of Atlanta Regional Commission travel 
demand model

� Future scenario speeds differ from base 
scenario during peak times and in the peak 
direction
� HOT lane speeds set at 40 mph to correspond 

with effective capacity assumption used for 
volumes

� General Purpose lane speeds increased 4.2% in 
AM and 4.1% in PM to correspond to conditions 
observed on MnPass lanesMethodology Assumptions Results Summary
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Onroad Vehicle Age Distribution

� Base scenario distributions: 
� Summer license plate field study for LDVs
� Make and model year data from GA registration 

database for 110,000 observed vehicles
� ARC defaults for heavy-duty trucks and buses

� Future scenario distributions:
� Changes to base scenario distribution based on 

SR91 license plate study by Barth, et al. (2001)
� GP to HOT lane conversion fractions applied to 

local Atlanta base scenario distributions

Methodology Assumptions Results Summary
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GP to HOT Lane Conversion 
Fractions
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Example Age Distribution
AM SB Beaver Ruin Rd. LDT2
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Onroad Vehicle Class 
Distribution
� Base and future scenarios use the same 

distributions, assuming HOT lanes do not 
affect vehicle class distribution

� Distributions based on summer field study 
volume counts for passenger vehicles, small 
trucks, large trucks, and buses

� Local conditions, such as truck restriction 
inside I-285 beltway, yield distributions 
different from national defaults

Methodology Assumptions Results Summary
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Example Vehicle Class 
Distribution
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Emissions Analysis and Results

� MOBILE-Matrix tool used to predict emissions 
for each link for the future scenario

� Very small changes in emissions predicted for 
base vs. future scenario

Methodology Assumptions Results Summary
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I-85 2010 Mass Emissions 
Full Corridor (grams/hour)
Pollutant Time

All Times & Directions Peak Time & Direction

base future % Diff base Future % Diff

HC AM 64,059 63,299 -1.19% 44,675 43,915 -1.70%

PM 64,243 64,040 -0.32% 41,572 41,370 -0.49%

CO AM 1,412,701 1,416,046 0.24% 945,099 948,444 0.35%

PM 2,513,693 2,527,334 0.54%
1,517,03

5
1,530,67

7 0.90%

NOX AM 479,312 480,398 0.23% 277,984 279,071 0.39%

PM 424,874 426,149 0.30% 256,196 257,471 0.50%

PM2.5 AM 9,848 9,930 0.84% 6,277 6,359 1.32%

PM 9,099 9,158 0.65% 5,850 5,908 1.01%

PM10 AM 17,598 17,726 0.73% 11,615 11,742 1.10%

PM 16,470 16,576 0.64% 10,627 10,732 0.99%

Methodology Assumptions Results Summary
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Relative Contributions to Changes 
from Individual Inputs
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HOT System Emissions Impacts

� Net impacts for the full I-85 system
� PM2.5 increases by 37 pounds per day from base 

of 16,182 pounds per day
� Equivalent to increase of 67,000 VMT from base 

of 
8 million VMT

� Equivalent to 2,229 additional vehicles on 
region’s roadways.

� This is well within the error of the models.

Methodology Assumptions Results Summary
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Percentage of Planning
Motor Vehicle Emissions Budget 
(MVEB)

Scenario

NOX Grams/Hour

AM PM

Base 479,312 424,874

Future 480,398 426,149
MVEB (I-85 
Portion) 987,431 1,136,822Base as % of 
MVEB 48.54% 37.37%Future as % of 
MVEB 48.65% 37.49%

The emissions for this corridor are less than half of the emissions 
allocated to the corridor in the motor vehicle emis sions budget

Methodology Assumptions Results Summary
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Real-Life Implementation 
Corridor
� Original analysis 

conducted from 
Langford Parkway 
to SR316 

� The actual project 
that will be 
constructed is 
from  I-285 to 
SR316

Methodology Assumptions Results Summary
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I-85 2010 Mass Emissions 
I-285 to SR316 (grams/hour)
Polluta
nt

Tim
e

All Times & Directions Peak Time & Direction

Base Future Delta % Diff Base Future Delta % Diff

HC AM 24,716 24,448 -268
-

1.08% 14,461 14,193 -268
-

1.85%

PM 24,087 23,768 -318
-

1.32% 12,908 12,589 -318
-

2.47%

CO AM 518,907 520,426 1,519 0.29% 286,167 287,686 1,519 0.53%

PM 919,877 920,105 228 0.02% 443,024 443,251 228 0.05%

NOX AM 217,303 217,160 -142
-

0.07% 96,145 96,003 -142
-

0.15%

PM 193,831 193,182 -649
-

0.33% 94,400 93,751 -649
-

0.69%

PM2.5 AM 4,293 4,303 10 0.22% 2,196 2,206 10 0.44%

PM 3,904 3,907 4 0.09% 2,096 2,100 4 0.18%

PM10 AM 7,352 7,369 17 0.23% 3,965 3,982 17 0.43%

PM 6,727 6,739 13 0.19% 3,628 3,640 13 0.35%

Methodology Assumptions Results Summary
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Assumption Recap

� Local data were used to represent local 
conditions
� Using observed speeds and fleet composition is 

better than using default values

� Impacts of HOT lanes on traffic flow, speeds, 
and fleet composition observed in other cities 
were applied to the Atlanta HOT lane modeling

Methodology Assumptions Results Summary
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Summary
� The conversion of HOV lanes to HOT lanes on 

I-85 will not significantly change modeled 
emissions

� Decreases in emission rates associated with 
newer vehicles operated on HOT lanes are 
offset by increased VMT, while changes in 
operating conditions increase/decrease 
emission rates depending on the section.

� GDOT/FHWA should pursue a NEPA 
categorical exclusion and exemption from 
conformity analyses for converting congested 
HOV lanes to HOT lanes

Methodology Assumptions Results Summary


