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Project Objectives

o Support assessments of the likely
visibility impacts of various non-road
sources

* Perform bottom-up activity data
collection for key non-road sources
(including recreational boats and CMV)

» Generate PM, ¢, NO,, VOC, and SO,
emission estimates for 2002 (NIF3.0
and IDA format)




Recreational Boating Emissions
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Commercial Marine Emissions
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Recreational Boating Methods

Emissions were estimated using the EPA’s
NONROADZ2004 model.

SCC code Equipment Description

22-82-yyy-005 | Pleasure Craft: Inboard Engine
22-82-yyy-010 | Pleasure Craft: Outboard Engine
22-82-yyy-015 | Pleasure Craft: Personal Watercraft

22-82-yyy-025 | Pleasure Craft: Sailboat Auxiliary Engine

Where yyy = fuel type: 2-stroke gasoline (005), 4-stroke
gasoline (010), or diesel (020)




Recreational Boating Methods

NONROAD activity data

* Engine populations

 Engine horsepower ratings
 Average engine load factors

 Annual equipment usage

 Temporal allocation factors (monthly and
weekday vs. weekend)



Recreational Boating Methods

New activity data were gathered through a
bottom-up survey

e Survey designed to gather activity data used
by NONROAD

e 1,400 registered boat owners recruited by
telephone
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Recreational Boating Methods

New activity data were gathered through a
bottom-up survey

o Survey designed to gather activity data used
by NONROAD

e 1,400 registered boat owners recruited by
telephone

 Questionnaire, waterways map, and
Incentive sent by malil

 Reminder postcard mailed one week after
guestionnaire
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Activity Data Comparison
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Activity Data Comparison
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Emissions by State and Boat Type
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Emissions by State and Boat Type
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Temporal Variations in Emissions

Monthly

25%

20%

15%

——NONROAD

—IA

— MN

MO

10%

Percentage of Annual Emissions

s /

\

—/

\

0%
Jan. Feb Mar Apr May Jun Ju  Aug Sep
[ J [ J [ J [}

Oct Nov Dec
o o o




Temporal Variations in Emissions
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Temporal Variations in Emissions

Weekday vs. Weekend
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Spatial Allocation Factors

NEI Method
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Commercial Marine Methods

U.S. Inland & Intracoastal Waterways
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Commercial Marine Methods

EPA Marine Engine Categories

Displacement

Category per Cylinder

Description

1 disp. < 5 liters Used in smaller tugboats, ferries, fishing

power > 37 kW vessels, and dredges.

2 5 < disp. < 30 liters | Used in smaller ocean-going vessels, as well
as large tugboats, towboats, ferries, and
fishing vessels.

3 disp. > 30 liters Used primarily in large, ocean-going vessels.
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Commercial Marine Methods

Emission factors

« Work-based (g/kW-hr)
» Fuel-based (Ib/gal)

Activity data
» Vessel trips
« Engine power (kilowatts or horsepower)
* Engine load factor
e Time-in-mode

e Fuel consumption

°
23



Commercial Marine Methods

Sources of activity data

e USACE Waterborne Commerce Statistics
Center

e Maritime Administration of the DOT
 Local port authorities
e ARCADIS report
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Commercial Marine Methods

For inland river systems
 TVA Barge Costing Model

» Developed to estimate fuel usage by
Inland river segment for tax purposes

» Annual fuel consumption, average vessel
horsepower estimated by river segment

» Model errors have averaged only 1.5%
since 1996
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Commercial Marine Emissions

Emissions (tons/year)
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Port-Specific Comparisons
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Comparison of CMV NO, Emissions
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CMV Monthly Variations
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Conclusions

Improvement over existing inventories due to
use of local activity data

Emissions from recreational boat usage
estimated to be 2-4 times higher than preliminary
2002 NEI

Emissions from CMV estimated to be 1/3 as high
as those In the preliminary 2002 NEI

Spatial and temporal allocation of emissions
enhanced through surveys and other data
collection efforts
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Glossary

CENRAP
CMV
DOT

IDA

NEI

NIF
NMIM
SMOKE
TVA
USACE

Central States Regional Air Planning Association
Commercial Marine Vessels

Department of Transportation

Inventory Data Analyzer

National Emissions Inventory

NEI Input Format

National Mobile Inventory Model

Sparse Matrix Operator Kernel Emissions Modeling System
Tennessee Valley Authority

United States Army Corps of Engineers
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