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Houston Port Study

Objective: Characterize activity and
emissions of HD “drayage” trucks in Houston
— Improve Houston inventory/transportation modeling

— Pilot project for users to expand MOVES to better reflect
local situation

Measurement Targets:

— Portable Emissions: = 8 hours (24 — 30 trucks)
— Portable Activity: = 7 days (additional 24 trucks)
— Trucks selected based on RSD screening

Port entry records provide fleet data




Customizing MOVES

_~_

m Over 100 database tables store default data
— National default emission, fleet & activity data
— County level fuel & meteorology data
— Vehicle classes, road types also table driven

m User encouraged to customize with local data

— “Data Managers” allow easy customization of more common inputs
(VMT, age distribution, speed distribution etc).

— Focus of EPA’s current technical guidance
m User can also make more fundamental changes

— E.g., can add vehicle classes and road types with supporting data
— This study is a pilot on how to do this




Adding Drayage Trucks to
MOVES — Data Required

Data Type

Population

Activity

Drive Cycle
Temporal Allocation

Emissions

Data Source

Port Data, Registration Records
PAMS, PEM5S

PAMS, PEM5S

PAMS, PEM5

PEMS, RSD

Key MOVES MySQL Tables

SourceTypeYear, SourceTypeAgeDistribution
RoadTypeDistribution

AveSpeedDistribution. DriveScheduleSecond
Day/Month/HourVMTFraction
EmissionRatebyAge




Major Activities Conducted

_~_

Analyzed 18 months of Port Entry data (June '09)
RSD screening study (July ‘09)

Analysis of RSD data (August - December ‘09)
Develop Sampling Methodology (Oct ‘09)

Develop Recruitment Methodology (Oct ‘09)
Mockups & Develop Testing Procedures (Nov ‘09)
Recruitment & Preliminary Visits (Nov ‘09)

Field Testing (December ‘09 — March ‘10)

— Portable Emissions (37 trucks) 1-2 day each vehicle
— Portable Activity (23 trucks) 1 week/vehicle
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Model Year Distribution from Port Entry Data

January — June 2009

2/3 of trucks 10+ years old
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RSD Screening Study

Conducte
2 weeks |
Gaseous

Measurec

d by University of Denver

n July 2009

pollutants (CO2, CO, THC & NOx)
at entry gate of Barbour’s Cut port

Matched
RSD read

icense plates to TX DOT database
Ings: 4,032

Unigue venhicles: 1,877
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Developing sampling strata for

field testing based on RSD scores

4032 RSD Observations
1877 Unique Vehicles
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Developed Model Year and NOx Bins for Field Set

and Desired Stratified Sample

Field Set NXbin
-2 -1 0 1 2
1978-1993 8 23 69 20 2
1994-1997 1 34 259 175 25
1998-2003 11 234 636 168 16
2004-2006 11 65 43 8 4
2007-2010 15 20 26 4 0
46 376 1033 375 47
Proportional NXbin
-2 -1 0 1 2
1978-1993 0.1 0.4 1.2 0.3 0.0
1994-1997 0.0 0.6 4.4 3.0 0.4
1998-2003 0.2 4.0 10.8 2.9 0.3
2004-2006 0.2 1.1 0.7 0.1 0.1
2007-2010 0.3 0.3 0.4 0.1 0.0
0.8 6.4 17.6 6.4 0.8
Stratified NXbin
-2 -1 0 1 2
1978-1993 1 1 1 1 1
1994-1997 0 1 2 2 2
1998-2003 1 2 3 2 2
2004-2006 1 2 1 1 1
2007-2010 1 1 1 1 0
4 7 8 7 6

122
494
1065
131
65

2.1
8.4
18.2
2.2
1.1
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Preliminary Field Results




Measurement Equipment

_~_ m Portable Emissions - SEMTECH DS

— Gaseous pollutants (CO2, CO, THC, NO &
NO2), with exhaust flow

— GPS, RPM and engine parameters
— Teflon membrane filters (PM) @ 47 C

m Portable Activity

— |saac data loggers
— GPS and RPM (older venhicles)
— GPS & engine parameters (J1708 & J1939)




Testing Summary

_~_ m Portable Emissions Tests (= 1 day)
— Gaseous & PM: 22 Tests
— Gaseous-only: 24 Tests
— Total: 46 Tests on 37 Trucks

m Portable Activity Tests (= 1 week)
— Total: 23 Tests on 23 Trucks
— Some trucks received both PEMS and PAMS

18




Count of Trucks Tested, by RSD Bin,
Model Year Group & Test Type

NOX Emission BINS
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Shaded cells = completed bins

Green numbers = bin targets.

Red numbers = trucks which received full PM and Gaseous tests
(Black numbers) = trucks which received gaseous oversample tests




Count PAMS Tests Conducted.,
by Model Year Group

MY Group
#in Sample
Sample %

PAMS Count
PAMS %

PAMS Testing Summary

m Sample Percentage

B PAMS Percentage
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MY Group




PEMS Vehicle Example
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m MY 1994 Freightliner

Exhaust

PM Proportional SR

: Semtech_DS
PM Filters - Sampler System
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Speed and BHP by Sequence

1994 Freightliner Non Port Activity
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Speed (mph)

Speed and BHP by Sequence
1994 Freightliner Port Activity

| Engine Idle Periods

104
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Port vs. Non-Port (Onroad)
Activity & Emissions

‘ (1994 Freightliner)

Contrast of Non Port and Port Activity/Emissions

Time Idle Distance Total PM Total Nox Total CO Total HC
(min) (%) (miles) (g) (&) =4

Non Port 155 10.0% 99 31 2517

Port 104 69.0% 6




Average Nox (g/sec)

1994 Freightliner NOx Emissions & Activity
by MOVES Vehicle Specific Power (VSP) Bin — Non port
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Average Nox (g/Kg Fuel)

1994 Freightliner NOx / Fuel Ratio
by VSP Bin for Port Operation
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Conclusions

—~—- Areas can take advantage of MOVES flexibility
using available local data and targeted field
work

RSD screening very useful for improving

sampling in portable emissions/activity
measurement studies

Preliminary data shows that in-port emissions
are important to quantify

State, Local and Federal collaboration is key
for comprehensive field studies
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