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Background

Mobile Source component of emissions
uncertain

FHWA PM Research Program

Designation of nonattainment Areas of
NAAQS PM, . Standard and development
of control strategies for SIPs

Areas must know apportionment of sources,
conformity analyses required



Key
Questions:

Proposed
Projects:

Focus
Areas:

YWhat areas will b
in nonattainment?

!

What kind of problem is PM:

local, regional or both?

What is the transportation
contribution to PR?

!

What are the most cost-effective contral
strategies for transportation sources?

P1: Conduct an analysis
of preliminary data fram
PM; . monitoning network
to identify potential
nonattanment areas.

— Prowifes advanca
wamnig of potemial
Amnatanmen aneas.

FZ: Integrale critical

Pd: Reviewand update
Trangpoation-related source
profiginformation usadin
PM speciation andyzis.

— Enswvas collection of
hasic data needed o
datemving if mobile souvce
PV emEsons e @
sigaificant comyituior to P
orobim.

P5: Lilize speciation

P&: Conduct dynamameter
slucies of diessl fugled
wvehicles'engines that are
representative of current flest
mixto generale belter data on
the contribution of diesel
vehicls=to P and P
PrECUTEOr BMiSEINS.

— Prowidas primary and
pracuvsor data for boilding
maes naeden i estimae
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PY: Develop a coordinated
model mprovement program
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res=arch on mator vehicle-
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timely basis.
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P10: klerify improvemnents

P12: Anatyze the costs
and effectivenass of
exisling {ransportation
gource P cantral
strategies at reducing P
and P-precursor
emissions.

P13: Develop a menu of

transportation sector PK monitoring data to provide stuckes of sample vehickesto neaded i travel data to fransportation-goune
regearch concems into an mproved understanding determine the impact of improve the uze of the PM Pz control strategies
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Figure 3. Connection Between Transportation Issues and Research Agenda




PM, . Standard Implementation Schedule

PM monitors placed -

PM data collected _

PM nonattainment areas designated -

SIPs submitted

Areas have 10 years
to meet standards -
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Potential Violations of PM2.5 and 8-Hr
Ozone




ocations Selected for PM Study




Cities Selected for the PM Study

Baltimore
Detroit
New York
Pittsburgh
Atlanta



Baltimore

[ O Donnell

Patersan Fark |

Wadeifa

Classification Count

Location

A

e




Detrol

Classification
Count Locations

A

| Il TS Traffic Sensors

oLt Lt w.:ﬁﬂ_.g _|__ 3

i . Site-Specific ITS Sensor

- |




New York

S MAFQWEST " - &00m
) L= ﬂwe O—= goort
" 03 Mgtwe“ o -+
ol ol i)
P o 3 i
i e £ e 2 crel P:Ie Tl s
Memarial 2 ES) a Pl S E e 2
Stadium =) B ot Rl & % G & B2 EC- i
; LIg| D B =
Bd L2 PNB ?ﬂ E} g E 3 g
T £ g & Flias hiit -
ﬂaﬁdw i P @t{a '?':5 Gy cameterc‘ly 5
Kissens &
;. Corpidor Bagk \55 ?ﬂe =
F
k) Sﬂﬁql@ Qp KissenaFark iT
L
0 - =
: L i
v _'_-| = L
[ Lzt E2nd e 2 =/ St Marys
"7'(1}‘@ o ¢ Sl e e A ETE CEMmELErY
b 11 a =4 gt
n £ Ga i ———rr
Mt HebFon Q“EE”S i
CEMETEFY ) = *P”E £ T
0 HI1Z | Freshiveadnis ||
et =T
&
—+ h?'a' %ﬁ— H o JEWE'AUE il
G e | =
‘53' & o il 5
= 1‘\919 5 =17
st 315
T Rid
i W e ns-a) ) ¥
Flayground 'T'f\ p;ﬁ?- + A
an
Yl Ad B = EFJ o _-
e"-'f"al‘%# T e ot
I.-‘r s Grand Cantral PrigE 2 %%
’f":b.r,—; ; e Hogwerfve ?ﬁ‘%ﬁ
-
oy g, o L 2y B Rl el W
o X S S PR
o

BLrke ded o 82 =9 . Lt W
T3 1 - e s
2001 Mapduest.com, Inc; @ 2001 Nawvigation Technobgies i 'l



Pittsburgh

e 18 g

wyBIH
~r

i w

—

** PM Monitor

Classification Count
H Location

[l TS Traffic Sensors
\ . Site-Specific ITS Sensor
0 Volume, Some Class

\ 0 0.3 0.6




Atlanta
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Study Variations Considered

e Temporal Variations

Time of Day (morning, mid-day, evening)
"Ime of Week (weekday versus weekend)
Time of year (seasonal variations)
o Spatial Variations

Within Region

Across Country ( Northeast, Mid-Atlantic,
Southeast, Midwest)




Other Variations Considered

Vehicle types (gasoline, diesel)
Atmospheric transport

Fugitive dust

Background



Data Used In The Study

o Traffic Data
Regional Counts
Local Counts
Supplemental Counts
 Ambient PM Data
PM, PM precursors, other pollutants
* Meteorological Data
Wind direction, speed, temperature, other



Site

New York

Baltimore

Pittsburgh

Detroit

Atlanta

Location

Long Island
Expwy, Kissena
Blvd, Jewel
Ave, Main St.

Toll Plazas at
Tunnels

Freeways,
Schenley
Avenue

Freeways, 6-
Mile Road

Freeways,
Jefferson St

Measurement

ITS, special
counts

ITS/AVC,
special counts

ITS

ITS, special
counts

ITS, special
counts

Traffic Data

Parameter

Volume, speed,
occupancy

Volume,
vehicle class

Volume, speed,
occupancy

Volume, speed,
occupancy,
vehicle class

Volume, speed,
occupancy

Duration

ITS
continuously for
CY2001-2002,
counts variable

Continuous for
CY2002

Continuously
for CY2001-
2002, other
counts variable

Continuously
for CY2001-
2002, other
counts variable

Continuously
for CY2001-
2002, other
counts variable

Notes

85 freeway
miles, 191
count locations

78 freeway
miles, 58 count
locations

117 freeway
miles, 58 count
locations

95 freeway
miles, 240
count locations



Site

New York

Baltimore

Pittsburgh

Detroit

Atlanta

Traffic Data

Location

Long Island
Expressway,
Kissena Blvd,
Jewel Ave,
Main St

Toll Plazas at

Tunnels

Freeways,
Schenley Ave

Freeways, 6-
Mile Road

Freeways,
Jefferson St

Proximity to
PM Monitor
(zone of
influence)

1,600 feet to
6,600 feet

400 feet to
1.9 miles

3,700 feet to
3 miles

2,000 feet to
4.6 miles

1.3 miles to
4.8 miles

Volume
Vehicles per
hour (vph)

500 to 5000
vph

500 to 5000
vph

1000 to 7000
vph

500 to 4000
vph

50,000 to
300,000 vph

Vehicle
Classification

13 length
based classes

6 axle based
classes

13 length
based classes

Notes

Local
volumes

Local
volumes

Local
volumes

Local
volumes

Regional and
Local
volumes



Air Quality Data

PM, . Measurement

PM Data Obtained by the

Site Location Site Type Dates Team Sampling Duration
Atlanta, GA Supersite July 1999 - Ongoing Aug. 2002 - Sept. 2002 Ongoing

St. Louis, MO Supersite April 2001 - Ongoing July 2001 12 months or longer
Pittsburgh, PA Supersite June 2001 - Aug. 2002 July 2001 - Aug. 2002 18 months
Baltimore, MD Supersite Jan. 2002 - Jan. 2003 Jan. 2002 - Jan. 2003 12 months

Los Angeles, CA Supersite Oct. 2000 - Ongoing Oct. 2001 - July 2002 Ongoing

Queens, NY Supersite/ 1997 - Ongoing Jan. 2001 - Sept. 2002 Ongoing

AIRS
Detroit, MI: Goddard, AIRS 1997 - Ongoing Jan. 2001 - Dec. 2001 Ongoing
Towner
Seattle, WA: 0057, 2004, AIRS 1997 - Ongoing None Ongoing

0017




Site

New York

Baltimore

Pittsburgh

Detroit

Atlanta

Air Quality Data

Location

New York
Supersite

Baltimore
Supersite

Pittsburgh
Supersite

Goddard Street

Atlanta
Supersite

Measurement

Air Quality

Air Quality

Air Quality

Air Quality

Air Quality

Parameter

PM, . mass, EC,
OC, CO, NOx,
NO,, SO,, O,,
Trace Elements,
Organics

PM, . mass, EC,
OC, CO, NO,
NOx, NO,, SO,,
O,, Trace
Elements, other

PM, . mass, EC,
OC, CO, NO,
NOx, NO,, SO,,
O,, Trace
Elements, other

PM, . mass, EC,
OC, Trace
Elements,
Organics, other

PM, . mass, EC,
OC, CO, NO&
Trace Elements

Duration

1 hour to 24
hours

1 hour to 24
hours

1 hour to 24
hours

1 hour to 24
hours

1 hour to 24
hours

Notes

NO3, Na, NH,,
SO4

NO3, NH,, SO4,
Cl

Na, NH,, SO,



Air Quality Data - Baltimore

City Location Measurement Parameter Duration Year
2001 2002

Baltimore Ponca Street | Air Quality PM , . Mass 1-hr Jan-Dec | Jan-Sep
EC, OC 24-hr Apr-Dec | Jan-Aug
CO, NO, 1-hr Jun-Dec | Jan-Aug
NO,, SO,, O, 1-hr Jun-Dec
Trace Elements, 1-hr, 24-hr | Jan-Dec
Organics




Site

New York

Baltimore

Pittsburgh

Detroit

Atlanta

Meteorological Data

Location

New York
Supersite

Baltimore
Supersite

Pittsburgh
Supersite

Goddard Street

Atlanta Supersite

Measurement

Meteorology

Meteorology

Meteorology

Meteorology

Meteorology

Parameter

WD, WS,
temperature,
barometric
pressure

WD, WS,
temperature,
barometric
pressure

WD, WS,
temperature,
barometric
pressure

WD, WS,
temperature,
barometric
pressure

WD, WS,
temperature,
barometric
pressure

Duration

1 hour

1 hour

1 hour

1 hour

1 hour

Notes

other parameters
may have been
measured but only
those used are noted

other parameters
may have been
measured but only
those used are noted

other parameters
may have been
measured but only
those used are noted

other parameters
may have been
measured but only
those used are noted

other parameters
may have been
measured but only
those used are noted



Data Analysis

« Graphical Correlation Analysis
o Statistical Correlation Analysis
General
Pearson
Analysis of Covariance



Graphical Analysis

 Traffic plotted against PM, . Ambient
Concentrations

» Data plotted represents different time
periods based on site sampling frequency



Graphical Analysis for Baltimore
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Graphical Analysis for Detrol
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Graphical Analysis for New York
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Graphical Analysis for Pittsburgh
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Graphical Analysis for Atlanta

08/2002 - 09/2002

~20 days
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Weekday vs. Weekend Comparisons

Weekend Weekday
Regional VMT Daily Avg. PM, ¢ Regional VMT
City Daily Avg. PM, ¢ (thousands) (thousands)
Baltimore 17.44 N/A 19.53 N/A
Detroit 11.36 10,884 13.45 15,755
Los Angeles 31.99 51,372 46.47 59,653
New York?! 12.34 4,242 15.28 5,314

Pittsburgh 17.07 3,114 19.24 4,107



Meteorological Analysis for Baltimore

Ponca Street, Baltimore, MD
PM-Wind Rose Plot 0420020372003
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Meteorological Analysis for Detroit

Goddard Street, Detroit, Ml
PM-Wind Rose Plot 0172001 - 1272001
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Meteorological Analysis for New York

Queens College, Queens Co., NY
PM-Wind Rose Plot 03/2001-09/2002
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Meteorological Analysis for Pittsburgh

Schenley Park, Pittsburgh, PA
PM-Wind Rose Plot 07i2001-08/2002
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Meteorological Analysis for Atlanta

Jefferson Street, Atlanta, GA
PM-Wind Rose Plot 082001 - 0972001
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Statistical Analysis

 Various statistical parameters compared
Including (number of measurements,
minimum value, maximum value, mean,

median)
« Allowed comparison with NAAQS
 Allowed comparison between cities



Pearson Correlation Coefficients
for PM, ¢

Y Y

>
Local ITS Regional Local Street
PM, . Sampling Site PM, Volume VMT Volume
Goddard Street, Coefficient | 1.00000 0.06162 0.06112 -0.10262’
Detroit, Ml >
Count 7,883 6,234 6,194 7,883
Riverside, Coefficient | 1.00000 0.40646
Los Angeles, CA
Count 836 807
Queens College, Queens, Coefficient | 1.00000 0.08928 0.08930 0.05674
NY >
Count 11,746 3,440 2,881 11,746
Schenley Park, Pittsburgh, Coefficient | 1.00000 -0.02887 0.12254
PA
Count 500 178 123
Ponca Street, Coefficient | 1.00000 0.3513 0.20851
Baltimore, MD
Count 6,395 5,589




PM, . As A Project Level Issue

Is PM, . regional issue or a project level
ISsue

Implications for transportation plans
Implications for NEPA analysis
Atlanta site evaluated



PM, . As A Project Level Issue

« MOBILE-Matrix Model
 CALINE-Grid Model
« Pearson Correlation Analysis



PM, . As A Project Level Issue

« MOBILE-Matrix

— MOBILEG6 model run in Monte Carlo mode to
create a multi-dimensional lookup matrix

— Emission rates for any link, fleet, speed, temp,
etc.

e CALINE-Grid
— A grid-based iterative CALINE4 application

— Emissions impacts for a grid of receptors (or
one receptor) from every transportation link



Findings

» Graphical analysis suggested weak
correlation although some correlation in
morning, not in afternoon

e Pearson correlations showed weak
correlations at best, some locations no
correlation



Findings

* Proximity Effect must be evaluated
e |Information needed on other sources

 Information needed on background
concentrations



Findings

« Temporal variations exist at least as related
to morning/evening/weekends

 Spatial variations exist but no conclusions
can be made at this time

 Vehicle type contribution requires further
evaluation of speciation data



Findings

* Role of atmospheric processes (transport),
fugitive dust, and background must be

evaluated

e Atmospheric warming during day may be a
factor



Atmospheric Processes
Potentially Effecting
Concentrations

Afternoon Atmosphere

Morning Atmosphere

Fo ﬁI




Summary

 Findings indicate additional work needed
— Speciation data
— Modeling data

e Proximity to monitors important

 Surrogate used for analysis may be
modified



Summary

 Look at remaining data at current sampling
sites

* Apply the Mobile6/CALINE4 modeling
tool in other locations

* More information about this project
Kevin Black, FHWA



