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1.0 INTRODUCTION

The 2014 Emissions Inventory and Methodologies is being prepared for the purpose of describing the
Scope of Work required to prepare an emission inventory of sulfur dioxide (SO2), nitrogen dioxide
(NO2), ammonia (NH3), particulate matter (PM10 and PM2.5), and volatile organic compounds (VOC)
emissions for the State of Maryland. The federal Clean Air Act (CAA), 42 U.S.C.A § 7401 et seq, as
amended by the Clean Air Act Amendments of 1990, P.L. 101-549, (referred to hereafter as the Act)
requires all areas of the nation to attain and maintain compliance with the federal ambient air quality
standards. These federal standards are designed to protect the public health and welfare from these six
criteria pollutants. These standards are referred to as the National Ambient Air Quality Standards
(NAAQS). Areas that meet the NAAQS are referred to as “attainment areas”; those that do not are
referred to as “nonattainment areas.” The document will provide an outline for content and organization
review of the inventory. The goal is to provide guidance on the development of a reliable inventory, the
quality of emissions data collected and provide for acceptable documentation and reporting of this
information. The Maryland Department of the Environment Air and Radiation Administration (MDE-
ARA), the Maryland Department of Transportation (MDOT), and the Metropolitan Washington Council
of Government (MWCOG) will be involved in preparing various portions of the inventory by contributing
information that is necessary for developing emissions estimates.

The final inventory document will include emissions from point sources, quasi-point sources, mobile
sources, biogenic emissions, non-road mobile sources, and area sources. MDE-ARA will use the MOVES
NOROAD Model for small engine emissions. MDE-ARA will supply emissions for major point sources
and area sources, and will accept EPA estimates for biogenic emissions. Mobile source emissions will be
estimated using the MOVES Model.

The applications for emissions inventory data include use of the data in annual trends reports, State
Implementation Plans (SIPs), compliance demonstrations, emissions trading, emissions fees programs,
and in modeling activities designed to evaluate ambient air concentrations encountered by the general
public. For the SIP program, the air emission inventory is a fundamental building block in developing an
air quality control and maintenance strategy. Section 172, Part C, of the Clean Air Act (CAA) as amended
in 1990, which addresses SIP requirements, states that . . . plan provisions shall include a
comprehensive, accurate, current inventory of actual emissions from all sources or the relevant pollutants
or pollutants in such area . . .”. Regulatory agencies and industrial facilities rely on emission inventories
on an ongoing basis as indicators of air quality changes and for setting permit requirements.

The end use of emission inventories requires that they be of the highest quality obtainable. They are the
foundation of air quality decisions. Inventory quality is critical to defining realistic regulations and
attainment strategies. Deficiencies and inconsistencies in existing compilation processes accentuate the
need for developing and implementing more uniform and systematic approaches to collecting and
reporting data. One of the primary goals of the document is to improve the quality of inventory data
collection so that it is a reliable source of information for sound decision-making.

The intent of this report is to describe how the inventory was prepared and what information was
considered in the inventory development.

This document is comprised of six sections, one section for each source category type.
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2.0 POINT SOURCES

2.0 INTRODUCTION

The Maryland Department of the Environment Air and Radiation Administration (ARA) is the lead
agency responsible for compiling the point source emissions inventory, including identification of
sources, documenting the method used to calculate emissions from each source, and presenting the
findings. In order to provide EPA with a written documentation of emissions calculations for major point
sources, confidential information was included in the documentation. It is included with the
understanding that EPA is also bound to respect the confidentiality of the information, including
appropriate storage of the information. Any contractors employed by EPA to review the inventory are
also subject to confidentiality provisions, or the EPA must remove the confidential material before
submitting the document for review. This information does not appear in copies prepared public review.

The Maryland stationary point source inventory is the result of efforts to characterize air emissions
sources since the early 1970's. This section describes data collection, verification and emission estimation
methods used to estimate point source emissions from stationary sources. For the 2014 Periodic
Emissions Inventory, point sources are defined as stationary commercial or industrial operations that emit
more than 10 tons per year of volatile organic compounds (VOC); 100 tons per year of carbon monoxide
(CO), sulfur oxides (SOx), particulate matter with an aerodynamic diameter less than 10 micrometers
(PM1o), and total suspended particulates (TSP); or 25 tons per year of oxides of nitrogen (NOx. In
addition, stationary sources included in previous PEI submissions were included herein regardless of the
amount of air pollutants emitted. These emissions criteria are more commonly referred to as “emissions
thresholds™ or simply, “thresholds.”

2.1 COMPILING THE POINT SOURCE LIST

Maryland has a substantial database of both small and large air emission sources compiled over the last
eighteen years. Since the thirteen central counties of Maryland and Baltimore City have been
nonattainment for ozone since before 1982 and 80% of the state's population and major industrial sources
lie within these counties, the database of over 10,700 sources (both above and below the point source
thresholds) is reasonably complete. The list of point sources in this inventory was developed by applying
the appropriate thresholds to the emission levels in the database to differentiate between point and area
stationary sources. Sources with emission levels greater than the threshold or sources previously included
in PEI submittals are by definition point sources while sources with emissions levels less than the
thresholds are by definition area sources.

Several methods of source identification are used by ARA to ensure the point source inventory is as
complete as possible. The primary data source is the Permitting Program, which oversees the registration
requirements found in Title 26, Subtitle 11, Chapter 02, Code of Maryland Regulations (COMAR). The
Compliance Program identifies other point sources though annual facility inspections and through
investigations conducted in response to citizen complaints.

The primary means of new source identification is the steady influx of permit applications and equipment
registrations. Many sources are required by COMAR 26.11.02, Permits, Approvals and Registration, to
register with ARA. From 700 to 1,000 new sources are registered with the Department each year. Most
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of these sources are not considered to be point sources as defined for inventory purposes, even though
they require permits. As an example, emissions from some sources can be less than one ton per year.
However, all sources that are registered with the Department are tracked until the Department receives
notification that the equipment or emission source has ceased operations. An emissions source or its
equipment is not permanently deleted from the registration database until the installation is demolished.

The Department has established a Small Business Assistance Program as required by the Clean Air Act
Amendments to acquaint the owners of potential sources with the State’s permitting requirements,
including air quality permits. The Department has also published a guidebook, Environmental
Regulation: A Business Guide to the Maryland Department of the Environment's Permitting Process as
part of its outreach program.

A secondary means of new source identification are the emission sources identified by Compliance
Program staff during annual field inspections of major point sources. During these inspections,
unregistered equipment is sometimes discovered. Statewide response to the Air Pollution Report and the
Air Quality Complaint Hotline, has also led to the discovery of previously unidentified emissions sources.
Sources discovered in this manner may be the result of the citizen complaints, or the result of further
investigation of visual evidence such as buildings, storage yards, visible emissions, etc., sighted elsewhere
during the response.

2.2 EMISSION CALCULATIONS
The ARA technical staff uses one of the following methodologies to calculate criteria pollutant emissions:

EPA-supplied emission factors

EPA-supplied emission models

Material balances

Emissions based on source test data

Agency or company-generated emission factors

The Compliance Program facility inspectors calculate annual emissions estimates following their annual
facility inspections. The results are then entered into ARA’s Registration Files for Facilities and
Equipment, which lists facilities by premise numbers and equipment by registration numbers under each
facility. Both the stack and fugitive emissions, from all registered equipment at a specific facility are
summed to yield the annual facility emissions estimate. This total facility estimate is used to determine
whether the facility satisfies the criteria for classification of as a point source.

The estimation of emissions on a facility-wide basis can result in emissions from equipment in some
subcategories, such as boilers, being obscured. For example, boiler emissions are included in the
Amerada Hess Corporation’s total emissions. Therefore, these boiler emissions are included with
emissions from gasoline storage and handling operations and included in the Storage, Transportation and
Marketing of Petroleum Products and Volatile Organic Liquids source category rather than in External
Combustion Sources category.

Emissions from specific subcategories of sources can be extracted from the inventory to estimate possible
reductions from various control strategies. However, the emissions from specific equipment
subcategories cannot be excluded from the facility-wide emissions because of the limitations of the
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software used to create the Registration File. Therefore, subcategories of equipment emissions are not
included in the inventory as separate line items for to do so would result in the double counting of those
emissions.

The estimates prepared by the facility inspectors following the annual inspection of each facility are
compared to the annual emissions reported by each facility in its Annual Emissions Certification. A
person who owns or operates a major facility as defined in COMAR 26.11.01.05-1 must submit to the
Department an emissions statement by April 1 of each year for the previous calendar year. The owner or
operator of the facility must further certify that the emissions statement is accurate to the best of the
owner/operator’s best knowledge. After the certified emissions statements are logged in, they are
thoroughly reviewed by the assigned facility inspectors. Each inspector compares their emissions
estimate to that prepared by the respective company for consistency of methodology and final emissions
estimate results. The facility inspectors resolve any discrepancies between the two estimates with the
owner/operator of the facility in question. When all discrepancies are resolved to the satisfaction of MDE,
the final emissions estimates are then submitted as an update to ARA’s Registration File for Facilities and
Equipment.

2.2.1 Seasonal Adjustments

ARA has collected extensive data for the temporal allocation of emissions. Companies send us annual,
quarterly, monthly, and daily usage, activity, and emission estimates. More specific information allows
allocation of emissions to time of day.

In cases where the facilities did not provide peak ozone season emission estimates, the peak ozone season
emissions were calculated by the following method and are included in the emissions summary tables, by
county, at the end of this section:

1) Annual emissions in tons per year were converted into tons per day emissions by dividing annual
emissions by operating days,

2) Tons per day emissions were then multiplied by a seasonality factor,

3) The seasonality factor was based on the quarterly percentage of operations estimated by the
company adjusted for June, July, and August.

4) The ratio obtained in Step 3 was multiplied by the daily emissions calculated in Step 1 to generate
the seasonally adjusted emissions.

2.2.2 Temporal Adjustments

Temporal adjustments are made because of seasonal differences in the rate of emissions or activity, or to
apportion emissions to a particular season, day or hour. The best method for temporal adjustment is the
one that produces the most accurate activity or adjustment factors for a source category reflecting the
inventory time period and locality.

ARA accounts for temporal adjustment calculations by using the following methods:

e Seasonal Adjustments Factory (SAF) was applied to the calculated annual emission estimates
within a period.



SAF = Emissions per year
(Operating days/week) (Operating weeks/year)

For example, if a VOC source category has one third more emissions during the 3-month ozone ratio:
seasonal adjustment factor, the ratio of seasonal activity or emissions to average period emissions would
equal SAF =0.33/0.25 =1.33.

e Heat Degree Days (HDD) or Average Temperature (TEMP avc) Seasonal Adjustments Factory
(SAF) was applied to the calculated annual emission estimates within a period.

HDD
SAF = Emissions per year
(TEMP ave period/month) (TEMP ave/year)

For example, if a VOC source category has one third more emissions during the 3-month ozone ratio that
is June, July and August: HDD seasonal adjustment factor, the ratio of seasonal activity emissions to
average period emission TEMP s HDD SAF = 5339/15763 = 0.338701.

Nonroad:

For this source calculations were estimated using the NMIM model for nonroad emissions. The daily
emissions function for the model was not working. Monthly emissions were generated and the summer
months June, July, and August were averaged to give us an average summer day emission for each source
represent in the model.

Ammonia Sources:

These source calculations were estimated using the Carnegie Mellon Ammonia (CMU) model for
Nonpoint ammonia emissions. The sources represented in the model are constant all year and therefore
the annual were divided by 365 to obtain average daily emissions.

2.2.3 Consolidated Emissions Reporting Rule (CERR)

MDE-ARA compiled a 2002 point source emission inventory in order to satisfy EPA reporting
requirements under the Consolidated Emissions Reporting Rule. This will be the primary resource
for developing refined estimates of PM2.sand NH3 emissions.



3.0 QUASI - POINT SOURCES

3.0 INTRODUCTION

The Maryland Department of the Environment Air and Radiation has identified several facilities that due
to size and/or function are considered point sources. These establishments contain a wide variety of air
emission sources, including traditional point sources, on-road mobile sources, off-road mobile sources
and area sources. For each particular establishment, the emissions from these sources are totaled under a
single point source and summary documents include these “quasi-point” sources as point sources.

3.1 ABERDEEN PROVING GROUNDS

Description

Aberdeen Proving Ground (APG) occupies more than 72,500 acres in Harford County, Md. Its
northernmost point is marked by the confluence of the Susquehanna River and the Chesapeake Bay. On
the south the Gunpowder River borders it.

The installation comprises two principal areas, separated by the Bush River. The northern area is known
as the Aberdeen Area, and the southern sector, formerly Edgewood Arsenal (established in November,
1917 - as a chemical weapons research, development and testing facility), is the Edgewood Area. The two
areas were administratively combined in 1971.

Aberdeen Proving Ground is home to 66 tenants and a host of satellite activities. Among the major
tenants are the U.S. Research, Development and Engineering (RDECOM), U.S. Army Ordnance Center
and Schools, U.S. Army Developmental Test Command, U.S. Army Aberdeen Test Center, U.S. Army
Center for Health Promotion and Preventive Medicine, Northeast Region Civilian Personnel Operations
Center, U.S. Army Medical Research Institute of Chemical Defense, Program Manager for Chemical
Demilitarization and major elements of the Army Research Laboratory.

As a center for Army materiel testing, laboratory research and military training, the post is a key element
in the nation's defense. All tanks and wheeled vehicles which have served U.S. forces for the past 50 years
have been tested for performance and durability at APG - from the M4 Sherman tank of World War II to
the M1 tank and High Mobility Multipurpose Wheeled Vehicle and Family of Stryker Vehicles of today.

Known as the "Home of Ordnance," APG has been training Army ordnance personnel since 1918. The
Army's ordnance training was consolidated at the proving ground during World War II, and today the
U.S. Army Ordnance Center and School provides mechanical maintenance training for more than 20,000
U.S. and foreign personnel each year. APG is the regimental headquarters for the Army's Chief of
Ordnance.

APG's Edgewood Area has been a center for chemical warfare research and development since it was
established. From the trenches of France and Belgium in World War I to the desert battlefields of Iraq
nearly 80 years later, the work done at APG has contributed to the defense and safety of American forces
threatened by chemical weapons.



More than 7,500 civilians work at Aberdeen Proving Ground, and more than 5,000 military personnel are
assigned there. In addition, there are nearly 3,000 contractors and private business employees working on
the proving ground.

There are 2,148 military family members living on the post and another 155 off post. The post supports
more than 16,000 military retirees and retiree family members. The post is Harford County's largest
employer and one of the largest employers in the state of Maryland.

U.S. Army Garrison, Aberdeen Proving Ground, provides general, administrative and logistical support to
the post's tenants and satellite activities, and is responsible for the management and operation of the entire
installation, which in many ways is like a small city.

Environmental stewardship is an essential component of all activity at APG. The installation and its
tenants are actively involved in a wide variety of environmental compliance, pollution prevention,
conservation, and restoration programs. In FY 2004 APG spent a total of $31 million on environmental
programs, installation programs and installation restoration activities.

Pollutants
VOC, NOx, CO, PM, SO2, Toxics

Emission
Source
Categories

MDE staff reviewed emission estimates prepared for Aberdeen Proving Grounds by a private contractor.
These emission estimates included data for the following source categories:

e Mobile On-Road Source Emissions

0 Mobile - LDGV Emissions
Mobile - LDGT 1&2 Emissions
Mobile - LDGT 3&4 Emissions
Mobile - HDGV
Mobile - LDDT 1-4
Mobile - HDDV
Mobile - HDDV Exhaust
Mobile - HDDB
Mobile - HD CNG Trucks
Mobile - LD CNG Trucks

O O0OO0O0O0O0O0O0O0

e Mobile Nonroad Source Emissions

2-Stroke Gas Eng; Lawn & Garden Equip; Other Equipment

4-Stroke Gas Eng; Recreational Equip; Golf Carts

4-Stroke Gas Eng; Recreational Equip; Specialty Vehicles/Carts
4-Stroke Gas Eng; Construction & Mining Equip; Off-Highway Trucks
4-Stroke Gas Eng; Industrial Equip; Forklifts

4-Stroke Gas Eng; Lawn & Garden Equip; Chain Saws

4-Stroke Gas Eng; Lawn & Garden Equip; Leaf blowers/Vacuums
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4-Stroke Gas Eng; Lawn & Garden Equip; Rear Eng Riding Mowers
4-Stroke Gas Eng; Lawn & Garden Equip; Front Mowers

4-Stroke Gas Eng; Lawn & Garden Equip; Other Lawn & Garden Equip
4-Stroke Gas Eng; Commercial Equip; Generator Sets

LPG Eng; Construction & Mining Equip; Off-Highway Trucks

Diesel Eng; Construction & Mining Equip; Rollers

Diesel Eng; Construction & Mining Equip; Cranes

Diesel Eng; Construction & Mining Equip; Graders

Diesel Eng; Construction & Mining Equip; Off-highway Trucks
Diesel Eng; Construction & Mining Equip; Tractors/Loaders/Backhoes
Diesel Eng; Construction & Mining Equip; Other Construction Equip
Diesel Eng; Industrial Equip; Forklifts

Diesel Eng; Industrial Equip; Sweepers/Scrubbers

Diesel Eng; Lawn & Garden Equip; Front Mowers

Diesel Eng; Agricultural Equip; Agricultural Tractors

Diesel Eng; Commercial Equip; Generator Sets

Recreational marine 4-stroke gasoline equipment

Recreational marine diesel compression ignition equipment

Aircraft

OO0O0O00000O00OO0OO0OD0O0O0OO0OO0OO0OOo

e Area Source Emissions

Emissions from aircraft refueling.

Construction Welding

Solvent-based architectural surface coatings.
Water-based architectural surface coatings.

Cold cleaning solvents.

Solvent Utilization - Miscellaneous
Commercial/consumer solvents.

Open Burning Detonation

Landfills - All Categories

Munitions Detonation

Firefighting Training

Industrial Process - Miscellaneous
Commercial/institutional distillate oil combustion.
Commercial/institutional natural gas combustion.

o O
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e Point Source Emissions
0 MDE staff also reviewed and included emission estimates from emission certification
reports prepared by Aberdeen Proving Grounds and submitted on an annual basis to
MDE’s Compliance and Enforcement Program. These emission estimates include major
sources.

Emission
Estimation
Methodologies



Emission estimation methodologies varied by source category. A brief synopsis of the methodologies is
presented below.

Mobile On-Road Source Emissions
Information on the privately owned vehicles for APG was estimated from a traffic study conducted
for all gates at both Aberdeen and Edgewood.

Emissions for the on-road vehicles were calculated only for the estimated miles and hours of on-
base vehicle operation. Miles traveled off the base were not included in the emission calculations.
AP-42, Volume 11, Fifth Edition includes the emission factors for NOx, CO, and VOC, which were
calculated using EPA's MOVES2014 model for gasoline and diesel operated vehicles. AP-42 has
been updated with NOx, CO, and VOC emission factors from the latest version of EPA's
MOVES2014 model, which also includes emission factors for PM-10, PM-25, S02, and HAPS.
Therefore, the emission factors for on-road vehicles were obtained by running the MOVES2014
model.

APG government-owned vehicles were grouped into vehicle categories according to vehicle type,
gross vehicle weight (GVW), and fuel type. The CY 2014 mileage for each vehicle, came from a
2014 traffic study provided by the APG Department of Public or was an estimate of on-base
mileage or a percentage of the total miles per vehicle that were driven on the base. If the mileage
data was not available, it was estimated based on mileage for similar types of vehicles from other
organizations or from estimates provided by organization personnel.

Emission estimates for privately owned vehicles (POVs) are based on traffic studies for CY 2000
and CY 2001. Each traffic study tracked incoming vehicles at all gates at both Aberdeen and
Edgewood over a three-week period. The average number of vehicles counted at each gate over
both years was used to estimate the number of POVs entering each day. The average values were
7,680 POVs per day at Aberdeen and 5,277 per day at Edgewood.

POV miles traveled were determined by using the distance from each gate to a central location at
both Aberdeen and Edgewood. Each POV that entered a specific gate was assumed to drive that
distance each day. The daily on-base mileage was determined by multiplying the number of POV
by the round-trip distance to a specific gate. The POV vehicles from the traffic study were
conservatively estimated to be in the above-referenced vehicle categories.

Emissions of NOx, CO, VOC, PM-10, PM-2.5, and SO2 from daily employee POV's were estimated
by multiplying the annual on-base mileage of each vehicle category with the emission factors
obtained from the MOVES2010b. Since the model years of POVs traveling on the base would vary
greatly, it is impractical to estimate the emissions from each vehicle in that model year range.
Instead the year 2000 was considered the average vehicle model year, and the emission factors for
the 2000 model year vehicles were used. The emission factors were used in the following equation
to estimate annual emissions:

E=V*F*C

Where:
E = Annual emissions of particular pollutant from each vehicle category (1b/yr)
V = Vehicle miles traveled on-base per year for each vehicle category (mi/yr)
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F = Average model year emission factor in the applicable vehicle category (g/mi)
C =Conversion factor (2.205 x 10 1b/g)

The information on the vehicles tested and miles driven on unpaved test tracks at APG was obtained
from 2014 logs for each track. The test vehicles were divided equally into the HDDV and HDGV
vehicle classes.

Mobile Nonroad Mobile Source Emissions

APG gathered information about the number of vehicles, model year, horsepower rating, fuel type,
engine cycle type, and estimated operating hours for CY 2014. In the majority of instances,
horsepower ratings and operating hours were not readily available and have been assumed based on
the typical horsepower of similar types equipment.

Criteria pollutant emission factors were obtained from Air Emissions Inventory Guidance Document
for Mobile Sources at Air Force Installations, United States Air Force Institute for Environment,
Safety & Occupational Health Risk Analysis (IERA), January 2002, which includes the emission
factors used in EPA's NON-ROAD 2002 model. Emission factors to estimate PM-2.5 from PM-10
emissions were obtained from EPA's NON-ROAD model. The Non-road model incorporates
research results from U.S. EPA 's Non-road Engine and Vehicle Emission Study (NEVES),
November 1991, as well as from the California Air Resources Board's off-road model, test results,
and regulatory emission standards. These factors were used to estimate the emissions from non-road
vehicles and equipment.

Emission factors for stationary internal combustion engines were used to estimate criteria pollutant
emissions for the non-mobile equipment. These factors are found in Table 3.3-1, AP-42 Section 3.3,
Gasoline and Diesel Industrial Engines. Emissions were calculated by multiplying the power output
by the emission factors applicable to the type of fuel used by the non-mobile equipment, either
gasoline or diesel. The power output was calculated by multiplying the power of the equipment in
horsepower times the estimated hours of operation. Net workdays were derived from the equipment
rental records. It was assumed that the light towers were used 8 hours per day and that all other
equipment was used 10 hours per day. Emission factors were updated as Nonroad model updates
were posted by the EPA.

The total emissions for all non-road vehicles and equipment were separated into emissions for
Aberdeen and Edgewood. In cases were vehicles were used at both Aberdeen and Edgewood the
total emissions were divided equally.

Aircraft operations are conducted at Phillips Airfield at Aberdeen and Weide Heliport at Edgewood.
These operations include landings and takeoffs (LTOs), touch and go's (T&Gs), low approaches
(LAs), and trim and power checks (T&Ps). Emissions from aircraft operations were estimated
using the EDMS (version 5.1) model.

Emissions of criteria pollutants for watercraft were calculated using factors provided in AP-42,

Volume 11. Inboard emissions were calculated based on fuel consumption or operating time.
Outboard emissions were calculated using factors related to fuel consumption. Fuel consumption
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was rarely known, so a generic fuel usage of 3 gallons per hour was used to calculate consumption
from operating time.

The inventory of watercraft includes APG vessels, privately owned boats, and rental boats. The
inventory included the size of vessels, whether the boat has an inboard or outboard motor, whether
the boat uses gasoline or diesel, on-site fuel usage, and on-site estimated usage.

Many assumptions were necessary to calculate emissions from the limited information known about
many of the watercraft. The number of memberships to the private boat clubs located at APG and
number of permits to launch boats at APG was known, but no information as to the size and type of
boats was, nor the time or distance they traveled within the boundaries of APG. All privately
owned boats launched in the Aberdeen Area were considered outside of the APG boundary once in
the water, so no emissions were counted from these boats. For privately owned watercraft it was
assumed that 80% have outboard motors and 20% have inboard and that all are gasoline fueled. An
assumption was made that privately owned watercraft were used 5 times per year and spent 2 hours
on site each usage for a total of 10 hours each. For rental outboards it was assumed that they were
used 3 hours on-site per rental weekend and that there were 40 rentals in 2002.

Area Source Emissions

Emissions from the various area source categories were estimated using a variety of methods,
including population based, fuel consumption, and mass balance. Emission factors were derived
from the EPA document titled 'Emission Inventory Improvement Program', and AP-42. Landfill
losses as VOC were calculated for Michaelsville landfill using Landfill Gas Emissions Model
(LandGEM) version 3.02 available through the EPA. LandGEM is based on a first-order
decomposition rate equation for quantifying emissions from the decomposition of waste in
municipal solid waste landfills.

Activity

An activity level of 7 days a week with no seasonal adjustment factor was used.

Emission Factors

Emission factors were derived from the Emission Inventory Improvement Program (EIIP); AP-42,
Volume 11, Fifth Edition; EPA's NMIM model; EPA's MOVES2010b model; and the Landfill Gas
Emissions Model (LandGEM).

Point Source
Adjustments

Collecting all emissions estimates under one facility effectively creates a single point source for all of the
emissions. No other point sources were subtracted from the area source inventory to avoid double
counting.

Adjustment for
Controls

Controls were applied when applicable to a particular source category.
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Spatial and
Temporal
Allocations
Spatial
Spatial allocation of the emission estimates to specific areas within APG is not available.

Temporal
Since this activity is year round annual emissions were divided by 365 to estimate daily emissions.
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3.2 BALTIMORE-WASHINGTON INTERNATIONAL AIRPORT (BWI)

Description

Baltimore-Washington International Airport (BWI) is located in Anne Arundel County,
Maryland, approximately 9 miles south of the City of Baltimore and approximately 30 miles
northeast of Washington, D.C. BWI Airport is generally bounded on the north, east, and west by
Aviation Boulevard (MD Route 170 and MD Route 162) and on the south by Dorsey Road (MD
Route 176). Interstate 195 (I-195) is a four-lane divided highway that serves as the primary
access point to the airport terminal area. Elm Road and Aviation Boulevard provide secondary
access to the terminal and cargo facilities.

BWTI is operated by the Maryland Aviation Administration, Maryland Department of
Transportation. BWI Airport encompasses 3,596 acres of land. The passenger terminal contains
1.4 million square feet; 4 concourses (3 domestic, 1 international/swing); 69 jet gates with 12
gates dedicated to commuter aircraft.

The emission sources at BWI include aircraft, aircraft ground support service equipment, motor
vehicles (on roadways, in parking facilities, and at terminal curbsides), the heating plant, fuel
storage and handling, and training fires.

Pollutants
VOC, NOx, CO, PM, SO2, Toxics

Emission
Source
Categories

MDE staff reviewed emission estimates prepared for BWI Airport by a private contractor. These
emission estimates included data for the following source categories:

e Mobile Onroad Source Emissions

0 Mobile - LDGV Emissions
Mobile - Parking Facility Emissions
Mobile - LDGT 1&2 Emissions
Mobile - LDDT 1-4
Mobile - HDDV

O 00O

e Mobile Nonroad Source Emissions

Emissions from airport service diesel compression ignition equipment
Emissions from military aircraft LTOs

Emissions from commercial aircraft LTOs

Emissions from general aviation aircraft LTOs

Emissions from aircraft auxiliary power units

(elNelNe]
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e Mobile Nonroad Source Construction Equipment Emissions

0 2-Stroke Gas Eng; Construction & Mining Equip; Paving Equip
4-Stroke Gas Eng; Construction & Mining Equip; Plate Compactors
4-Stroke Gas Eng; Construction & Mining Equip; Concrete/Industrial Saws
Diesel Eng; Construction & Mining Equip; Pavers
Diesel Eng; Construction & Mining Equip; Rollers
Diesel Eng; Construction & Mining Equip; Scrapers
Diesel Eng; Construction & Mining Equip; Signal Boards/Light Plants
Diesel Eng; Construction & Mining Equip; Trenchers
Diesel Eng; Construction & Mining Equip; Excavators
Diesel Eng; Construction & Mining Equip; Cranes
Diesel Eng; Construction & Mining Equip; Graders
Diesel Eng; Construction & Mining Equip; Off-highway Trucks
Diesel Eng; Construction & Mining Equip; Rubber Tire Loaders
Diesel Eng; Construction & Mining Equip; Tractors/Loaders/Backhoes
Diesel Eng; Construction & Mining Equip; Crawler Tractor/Dozers
Diesel Eng; Industrial Equip; Aerial Lifts
Diesel Eng; Industrial Equip; Forklifts
Diesel Eng; Industrial Equip; Sweepers/Scrubbers
Diesel Eng; Commercial Equip; Generator Sets
Diesel Eng; Commercial Equip; Air Compressors
Diesel Eng; Commercial Equip; Welders

OO0O0O000000O0O0O0O0O0O0O0O0O0O0OO0OO0OODO

e Mobile Onroad Source Emissions
0 Firefighting Training

e Point Source Emissions
0 MBDE staff also reviewed and included emission estimates from emission
certification reports prepared by BWI and submitted on an annual basis to MDE’s
Compliance and Enforcement Program. These emission estimates include major

sources.
Emission

Estimation
Methodologies

Emission estimation methodologies varied by source category. A brief synopsis of the
methodologies is presented below.

Emissions and Dispersion Modeling System (EDMS) Version 5.1
e Aircraft
FAA’s EDMS computer program contains a database of aircraft engine emission factors

based on engine make and model and four engine operation modes (taxi/idle, takeoft,
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climb out, and approach). EDMS also contains a database of emission factors for an
aircraft’s auxiliary power units (APUs). Time-in-mode data is also used as an input into
the emission inventory. EDMS time-in-mode data include the time that aircraft spend in
each of the four operating modes.

e Ground Support Equipment
FAA’s EDMS computer program contains a database of the ground support equipment
(GSE) used to service specific types of aircraft. Also included in the database are the
emission factors for each piece of GSE, as well as the time that each piece of equipment
spends servicing the aircraft.

e Roadways

FAA’s EDMS computer program uses EPA’s MOVES2010b model to estimate on-road
mobile vehicle emissions.

e Parking Facilities

FAA’s EDMS computer program uses EPA’s MOVES2010b model to estimate on-road
mobile vehicle emissions from parking facilities.

e Training Fires
FAA’s EDMS computer program contains a database of emission factors for five fuel
types (JP-4, JP-5, JP-8, Tekflame and Propane). Training fire emissions are estimated by

choosing the fuel type and specifying the amount of fuel consumed in the training exercise.

Nonroad Mobile Source Emissions

e Construction Equipment

Emissions from construction activities were estimated based on the construction activity
schedule, including the number and types of construction vehicles and equipment units and
their utilization rates. Emission rates were taken from EPA’s NONROAD2008a program,
AP-42 guidance, and MOVES2010b. Emissions from several components of construction
activities were calculated, specifically: onsite construction equipment (backhoes, bull dozers,
graders, etc.), haul vehicles idling onsite (cement trucks, dump trucks, etc.), and haul vehicles
and construction worker vehicles accessing the site. An industry-wide, representative mix of
the number and types of construction equipment, average power rating (horse power), and
equipment load factors was used in the analysis. Construction-related motor vehicles (dump
trucks, pick-up trucks, etc.) were assumed to travel a round trip on-site distance of 5 miles
while on the Airport construction site.

15



Activity

An activity level of 7 days a week with no seasonal adjustment factor was used.

Emission Factors

Emission factors were derived from FAA’s EDMS computer program (Version 5.1.3).
Vehicular emission factors contained in EDMS are obtained from the EPA's
MOVES2010b model. Construction emission factors were derived from EPA’s
NONROAD2008a Model.

Point Source
Adjustments

Collecting all emissions estimates under one facility effectively creates a single point source for
all of the emissions. No other point sources were subtracted from the area source inventory to
avoid double counting.

Adjustment for
Controls

Controls were applied when applicable to a particular source category.

Spatial and
Temporal
Allocations

Spatial
Spatial allocation of the emission estimates to specific areas within Baltimore Washington
International Airport is not available.

Temporal

Since this activity is year round annual emissions were divided by 365 to estimate daily
emissions.
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3.3 PORT OF BALTIMORE

Description

The Maryland Port Administration (MPA) works hand and hand with the Port of Baltimore to
help the marine terminal in there day to day operations. Maryland has seven main terminals and
several tenant port terminals. The main terminals are:

Dundalk Marine Terminal
Seagirt Marine Terminal

South Locust Point

North Locust Point

Masonville Marine Terminal
Fairfield Marine Terminal
Hawkins Point Marine Terminal

The following summary descriptions come from the MPA.

Dundalk Marine Terminal:

With 13 berths, nine container cranes, and direct rail access, the 570-acre (230 ha) Dundalk
Marine Terminal remains the largest and most versatile general cargo facility at the Port of
Baltimore.

Dundalk handles containers, automobiles, farm equipment, construction and other Roll-on/Roll-
off (Ro/Ro) equipment, wood pulp, steel, break-bulk, project cargo, and other various types of
equipment.

Ports America operates a private container terminal within Dundalk. Baltimore's proximity to the
Midwest's major farm and construction equipment manufacturers has helped the Port become the
leading U.S. port for combines, tractors and hay balers, and in importing excavators and
backhoes.

Reaffirming our position as the top U.S. Ro/Ro port, Baltimore recently signed a 20-year, 150-
acre agreement to serve as the East Coast hub for the largest Ro/Ro carrier in the world,
Wallenius Wilhelmsen, with service from Dundalk Marine Terminal.

Seagirt Marine Terminal:

Opened in 1990, Seagirt features the latest in cargo-handling equipment and systems. Seagirt is
operated by Ports America Chesapeake under a 50-year public-private partnership signed in 2010
with the MPA. Under the agreement, Ports America is constructing a new 50-foot container berth
to be accompanied by four state-of-the-art super Post Panamax cranes. At that point, the Port of
Baltimore will be only the second East Coast port with both a 50-foot channel and a 50-foot
berth, allowing it to accommodate some of the largest container ships in the world.
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South Locust Point:

South Locust Point has Interstate 95 — which is direct access to the East Coast bypassing its
entrance. In 1988, the MPA completed a major expansion of South Locust Point, doubling the
size of the terminal to almost 80 acres. In 2005, MPA created a 300,000-foot paper shed and a
100,000-foot shed.

In 2006, the MPA proudly opened its new, dedicated 60,000-foot Cruise Ship terminal at the
South Locust Point terminal. The structure used for the passenger terminal was formerly a paper-
shed building situated on 14 acres of land with easy access from either side of [-95. There were
81 total cruises in 2009 and 92 total calls for 2010.

North Locust Point:
North Locust Point was used in the pass to welcome immigrants, served as a cargo pier for the
Baltimore & Ohio Railroad, and handled many different types of break-bulk, as well as liquid
and drybulk cargoes.

Today, the 90-acre (36.1 ha) terminal has been redeveloped to enhance the Port's forest products
capabilities. The addition of a 45-long-ton (45.7 mt) container crane, coupled with on-dock rail
access, allows for the smooth loading and discharge of steel directly between vessel and rail car.

Masonville Marine Terminal:

Located near Maryland’s 1895 Masonville Terminal specializes in the import, export, and
processing of automobiles. It covers 61 acres, with a trucks loading inside the terminal. It also
has two piers (Pier 4 — 832 ft (253.6 m); Depth: 49 ft. (14.9 m), and CSX spur adjacent. Entire
terminal leased to ATC Logistics.

Fairfield Marine Terminal:

Located also near Maryland’s 1895 Fairfield Marine Terminal specializes in the import, export,
and processing of automobiles. It is over 104 acres load truck inside and outside fenced
terminal. Fairfield has two piers; Pier 4 - 832 ft. (253.6 m) / Depth - 49 ft. (14.9 m), and an and
CSX spur adjacent. Entire terminal leased to Daimler-Chrysler (Mercedes-Benz).

Hawkins Point Marine Terminal:

The Maryland Port Administration is trying to acquire 171 acres of land, Hawkins Point,
which is the old Sparrows Point. The site contains a manufacturing operation that has been in
existence since 1954. The Port Administration is looking for land in this area to use for a
dredged material containment facility.

Pollutants
VOC, NOx, CO, PM, SO2, Toxics
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Emission
Source
Categories

Mobile Nonroad Source Emissions:
1. Included in the Cargo Handling Equipment (CHE) category are:
e Ship to shore (STS) and other mobile cranes

e Rubber-tired gantry (RTG) cranes

e Forklifts

e Top loaders

e Side loaders

e Yard tractors

e Rubber-tired loaders

e Skid steer loaders

e Roll-on, roll-off (RoRo) equipment (e.g., self-propelled construction equipment,
motorized farm equipment, and trailered items; e.g., watercraft)

e Vehicle cargo (automobiles, SUVs, and trucks that are driven off and onto ships)

e Auto processing (i.e., paint booths used for minor repairs)

e Maintenance, construction vehicles, and similar equipment

e Conveyor systems for dry bulk material

e Yard vehicles (unlicensed trucks and/or autos used for transportation purposes on port
property only)

e (Generators

e Employee traffic on site (includes cruise passenger vehicle traffic on site)

Emissions
Calculation

Nonroad emissions were calculated using emission factors and load factors for non-road
equipment developed by EPA and are available by their SCC code through the NMIM model).

2. Heavy Duty Diesel Vehicles (HDDVs): are the on-road semi-trailer trucks that pick up and
deliver cargo to the terminals.

3. Rail locomotive: Switching engine operations

4. Marine Vessels Port: Port vessel emissions are calculated for each port as described in section
5.6 Marine Vessels. The ports within the Baltimore Nonattainment Area (BNAA) are used in
this section and represent a quazi point as a whole. Hoteling, maneuvering, cruise, and slow
cruise emissions are estimated for all non-ocean going activity and movement within the
waterways surrounding the BNAA ports.
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Mobile Onroad Source Emissions:
1. LDGV and LDDV - Vehicle cargo (Autos, SUVs, and Trucks) SCC: 2201001250 and
2230001250
2. LDGYV and LDDV - Employees SCC: 2230001250 and 2201001250
3. LDGV, HDGV, LDDT, and LDGT - Yard vehicles SCC: 2270003070, 2201070250,
2230060250, 2201020250, and 2201001250.

Emissions
Calculation

Mobile emissions were calculated use EPA’s MOVES2014 Model.

Spatial and
Temporal
Allocations
Spatial
Divided cruise emissions out to counties along travel route.

Temporal
Since this activity is year round annual emissions were divided by 365 to estimate daily

emissions.

Emissions
Calculation

On-road emissions were estimated for vehicles moving and idling. Emission factors from EPA’s
MOVES2014 Model were used to calculate emissions. Emission factors for on-road vehicles are
represented in units of grams per mile (g/mi), while idling emission factors are expressed in
grams per hour (g/hr). Distance or vehicle miles traveled (VMT) was used to calculate emissions
for moving vehicles, and time, hours running, was used to estimate idling emissions.
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40 AREAS SOURCES

4.1 EMISSION ESTIMATION METHOD BY CATEGORY
4.1.1 PETROLEUM DISTRIBUTION LOSSES

Evaporative emissions occur at all points in the gasoline distribution process. These operations,
generally inventoried as area sources, are gasoline dispensing outlets and gasoline tank trucks in
transit. Bulk terminals and gasoline bulk plants, which are intermediate distribution points
between refineries and outlets, have been inventoried as point sources. Most gasoline dispensing
outlets emit less than 10 tons of VOC per year and therefore have been inventoried using area
source methods.

VOC emissions from gasoline dispensing outlets result from vapor losses during tank truck
unloading into underground storage tanks, vehicle fueling (boat fueling at marinas), and
underground storage tank breathing. Evaporative losses from each activity in this source
category have been tabulated separately so that various emission reduction control measures
could be easily evaluated.

Emissions from vehicle fueling, including spillage during fueling, were calculated with the
MOVES model and the methodology is described in Section 5.0 Mobile Sources. Tank truck
unloading, underground tank breathing, tank trucks in transit and aircraft refueling were
calculated using emissions factors from AP-42 and EIIP.
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4.1.1.1 Tank Truck Unloading
SCC: 2501 060 053
2501 060 051

Description:

Emissions from tank truck unloading are affected by whether the service station tank is equipped
for submerged, splash or balance filling. Therefore calculations were based on the filling method
used and gallons sold.

Pollutants
VOC and HAPs

Method and
Data Sources:

The method used to calculate emissions (all VOC), is presented in EIIP!, Chapter 11, Gasoline
Marketing, which extracts the emission factors from AP-42, Volume I, Table 5.2-7.

Activity

The Maryland Comptroller of the Treasury, Gasoline Tax Division (see Appendices)
provided annual gallons of gasoline and diesel fuel sold. This data includes taxable and
non-taxed gasoline purchased by the U.S. Government. State and local government sales
are included in the taxable sales data. The statewide total of gallons of fuel sold was
allocated to the county level proportional to the number of registered vehicles within the
county. Vehicle registration data was collected from the Maryland Department of
Transportation, Motor Vehicle Administration that supplied the data to MDE’s Mobile
Sources Control Program (see Appendices). Diesel fuel powered vehicle totals were
subtracted from the Maryland and county registration numbers.

Percentages of submerged, balanced submerged and splash-fill tanks were determined with
the assistance of MDE Waste Management. MDE staff reported no splash filling at
Maryland service stations in 2014. All underground storage tanks within the nonattainment
areas of the State of Maryland are required to use vapor-balance submerged filling
methods. Waste Management's underground tank inspection program and regulations
concerning underground storage tanks have eliminated splash-fill tanks in the state. A
recent SSCD study determined that the rule effectiveness factor for vapor balance controls
was 91%.

An activity level of 7 days per week was used, based on observations by MDE staff of
unloading at Maryland retail gas stations. A rule effectiveness of 91% was determined
from a study of Stage I compliance performed in Regions III and IV by the MDE/ARA
enforcement program in 1991. In the attainment counties outside of Regions Il and IV, a

! Emission Inventory Improvement Program
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default rule effectiveness of 80 % was used. This survey data was used to determine the
penetration of each filling technology. The total fuel sales in the county were multiplied
by the fraction using each filling technology. The AP-42 technology-specific emission
factors were then used to estimate emissions from submerged filling and balanced
submerged filling. The emissions from each filling technology were summed to estimate
total emissions.

Filling Method Non-Attainment Trangport Attainment Area
Area Region

Submerged 9% 9% 20%

Balanced Submerged 91% 91% 80%

Splash 0% 0% 0%

Emission Factors

Emission factors are affected by true vapor pressure and temperature. Emissions from
loading petroleum liquid can be estimated (with a probable error of +30 percent) using the
following expression’:

kP ok
Lo=1246+ 2" P"M
where:
L. = loading loss, pounds per 1000 gallons (1b/10s gal) of liquid loaded
(The loading loss is equivalent to an emission factor)
a saturation factor (see AP-42 Table 5.2-1)
= true vapor pressure of liquid loaded, pounds per square inch absolute (psia)
molecular weight of vapors, pounds per pound-mole (Ib/Ib-mole)
temperature of bulk liquid loaded, °R (°F + 460)

HZ T
I

Table 5.2-1 from AP-42 shows that the saturation factor (S) is a constant for a specific
petroleum liquid, carrier and type of loading service

The true vapor pressure (P) can be estimated from the Reid vapor pressure using the
following equation:

P=exp 0.75537( 413.0 JSO'S*logm(RVP)f 1.8547( 1042 JS°'5+( 2416 }2.013 logm(RVP)—[ 8742 j+15.64
T +459.6 T+459.6 T +459.6 T +459.6

The molecular weight varies slightly with temperature and pressure, however for this
analysis it is assumed to be constant.
Proportioning the loading factors yields

2 AP42, Chapter 5.2: Transportation and Marketing of Petroleum Liquids
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LL2

12.46*S2*P2*M 2
%2_P2*T1 LL2:LL1*P2*T1

LLl 12.46*81*P1*M%1 © PI*T2 P1*T2

The loading factor or emission factor is directly proportional to true vapor pressure and
inversely proportional to temperature in degrees Rankin.

LL1=0.3 at RVP of 10 and 60 F; this yields LL1 =0.3; P =5.186; T=520 R
To calculate LL2 at RVP of 6.7 and 81.8 For P =5.094; T=541.8 R

sk %

LL2=LLI* . =
P1*T2 5.186 *541.8

Initial emission factors of 0.3 Ib voc per 1000 gallons throughput for balanced submerged
filling and 7.3 Ib voc per 1000 gallons throughput for submerged filling were used in all
Maryland counties. These factors were then adjusted with county-specific monthly
average temperature and true vapor pressure values using the above technique.

Base Emission Factor

Filling Method Lb. voc per 1,000 gallon
Balanced Submerged 0.3
Submerged 7.3

Diesel Fuel Unloading 0.014

Point Source
Adjustments

Emissions from Andrews Air Force Base were subtracted from Prince Georges County emission
totals and put in the Quazi Point.

Adjustment
for Controls

Controls for this source category are reflected in the emission factors.

Spatial and
Temporal
Allocations

Spatial

Spatial allocation source data was base on vehicle registration data that was provided
through the Maryland Department of Transportation, Motor Vehicle Administration and
source data supplied to MDE’s Mobile Sources Control Program (see Appendices). Diesel
fuel powered vehicle totals were subtracted from the Maryland and county registration
numbers.
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Temporal

Monthly temporal allocation activity data was provided through the Maryland Comptroller
of the Treasury, Gasoline Tax Division (see Appendices) provided annual gallons of
gasoline and diesel fuel sold. This data includes taxable and non-taxed gasoline purchased
by the U.S. Government. State and local government sales are included in the taxable
sales data. The statewide total of gallons of fuel sold was allocated to the county level
proportional to the number of registered vehicles within the county. Also, a SAF was
applied to emissions and were averaged according to period of operation to a daily
estimate. See section 2.2.1.1

Emissions
Calculation

The equation for estimating emissions from tank truck unloading is:

(Gi x Fi(fm) X EFfm) + (Gi x Fi fm) X EFfm)

Ef; 2000 Where:
Ef = Emissions of VOC in tons per day from tank truck unloading per county 1
Gi = Gallons of gasoline sold in county 1 during 2014

Fi@m)= Fraction of gasoline dispensed per county i per filling method (balanced
submerged or submerged) during 2014
EFmm = Emission factor per filling method for tank truck unloading adjusted by RVP and
temperature:
(0.3 1b. VOC/1000 gallon throughput or 7.3 Ib. VOC/1000 gallon throughput)

Tank Truck Unloading Sample Calculation (Howard County)

To calculate fuel usage for Howard County:

Howard County

Filling Method Adjusted Emission Factor
Lb. voc per 1,000 gallon

Balanced Submerged 0.2695

Submerged 6.5581

Diesel Fuel Unloading 0.014

Total fuel sold in Maryland in 2014° = 2,763,987,450 gallons

Allocate gallons of fuel sold to the county level by the 2014 county vehicle registration
proportion:

3 Annual sales of gasoline from Maryland Comptroller of the Treasury, Gasoline Tax Division (see Appendices)
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Howard County vehicle registration* 251,783

Total MD vehicle registration = 4,604,616 0.0547

G =2,763,987,450 x 0.0547 = 151,136,393 gallons sold in Howard County

EM = (G * Market % * EF adjusted / 1000) / 2000
EMbs = balanced submerged emissions
EMs = submerged emissions

EMbs = (151,136,393* 91% * 0.2695/ 1000) / 2000 = 18.53 tons voc per year
EMs = (151,136,393* 9% * 6.5581/ 1000) / 2000 = 44.60 tons voc per year

Tank Truck Unloading was found to have a

SAF = seasonal adjustment factor of 0.262525702
POS = peak ozone period of 0.25

Days of the Period 365

Daily adjusted EMda = (EM / 365)*(SAF / POS)

EMbsda = (18.53 / 365)*(0.262525702 / 0.25) = 0.13 VOC tons/day  balanced submerged
EMsda =(44.60/365)*(0.262525702 /0.25)=0.05 VOC tons/day  submerged

4 State of Maryland Motor Vehicle Administration and MDE Mobile Sources Control Program
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4.1.1.2 Stage Il Refueling
SCC: 2501 060 100

Description

Emissions from Stage II refueling are substantially less than those from Stage I because gasoline
vapors that ordinarily might have escaped during vehicle fueling are re-circulated by a special
nozzle back into the pump. The start year for Stage II refueling in all Maryland ozone
nonattainment areas was 1993. Gasoline stations were required to have Stage II nozzles installed
by November of that year. Calculations were based on the filling method used and gallons sold.

Pollutants
VOC

Method and
Data Sources

EPA recommends that the MOVES model be used to generate refueling (Stage I1) emission
factors for highway vehicle emission inventories (EPA, 2003). The model, designed to support
the evaluation of air pollution from gasoline- and diesel-fueled vehicles, generates emission
factors for tailpipe emissions and refueling activities. If you are running MOVES in rates mode,
you will need to use the results from both the rate per distance output table and the rate per
vehicle output table. The rates for emissions processes 18 and 19 by source type in the rate per
distance table should be multiplied by the local VMT by source type. In addition, the rates for
emission processes 18 and 19 by source type in the rate per vehicle need to be multiplied by the
local vehicle population by source type. The sum of these two values is the total refueling
emissions.

Activity

Input activity data such as VMT, vehicle registration, and gasoline sales are collected by
MDE’s Mobile section from the Maryland Department of Transportation and the Maryland
State Comptroller’s Office, Tax Motor Unit Division.

Emission Factors

ARA mobile sources staff ran the MOVES2014 model to estimate the refueling emissions
using the grams per mile (g/mile) methodology described above. The emission estimates
were converted from grams to tons.

Point Source
Adjustments

No subtraction of emissions from point sources is necessary.
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Adjustment for
Controls

Controls for this source category include Stage II Vapor Recovery Systems and Onboard
Refueling Vapor Recovery (ORVR) systems. The controls are reflected in the emission
estimates produced by the (MOVES2014) model.

Spatial and
Temporal
Allocations

Spatial
The MOVES2014 model spatially allocates input files specify state county-level gasoline
sales data to spatially allocate emission estimates.

Temporal
The MOVES2014 model allocates monthly activity data per state county-level and national
level estimates.

Emissions
Calculation

A sample equation for estimating emissions from stage II refueling is:

_ (Gi x EFsu1 x MPG x SAF) .
Esti 2000 Where:

Estr = emissions of VOC in tons per day from stage II refueling

Gi = gallons of gasoline sold in county i during 2014

EFsui= emission factor for stage II refueling from the MOVES2014 model (grams/mile)
MPG= average fuel economy (miles/gallon)

SAF = seasonal adjustment factor to reflect summer weekday emissions

Stage II Refueling Sample Calculation

Since all calculations are included in the MOVES2014 model output, a sample calculation is not
available for this source category.
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4.1.1.3 Underground Tank Breathing
SCC: 2501060 201

Description:

Underground tank breathing occurs when gasoline is drawn out of the tanks and into the pump
lines. During this process air moves into the tank evaporating gasoline and emitting vapors.

Pollutants
VOC and HAPs

Method and
Data Sources:

The method used to calculate emissions (all VOC), is presented in EIIP°, Chapter 11, Gasoline
Marketing, which extracts the emission factors from AP-42, Volume I, Table 5.2-7.

Activity

The Maryland Comptroller of the Treasury, Gasoline Tax Division (see Appendices)
provided annual gallons of gasoline and diesel fuel sold. This data includes taxable and
non-taxed gasoline purchased by the U.S. Government. State and local government sales
are included in the taxable sales data. The statewide total of gallons of fuel sold was
allocated to the county level proportional to the number of registered vehicles within the
county. Vehicle registration data was collected from the Maryland Department of
Transportation, Motor Vehicle Administration that supplied the data to MDE’s Mobile
Sources Control Program. Diesel fuel powered vehicle totals were subtracted from the
Maryland and county registration numbers.

Emission Factors

An emission factor of 1.0 Ibs. VOC per 1000 gallons throughput was used. The emission
factor was taken from EIIP, Chapter 11, Gasoline Marketing, which extracts the emission
factors from AP-42, Volume I, Table 5.2-7. Factors were adjusted with county-specific
monthly average temperature and true vapor pressure values.

MDE used the same sources for gasoline sales and car registration as in tank truck
unloading.

Point Source
Adjustments

No subtraction of emissions from point sources is necessary.

5 Emission Inventory Improvement Program
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Adjustment for
Controls

Controls for this source category are reflected in the emission factors.

Spatial and
Temporal
Allocations

Spatial

Spatial allocation source data was base on vehicle registration data that was provided
through the Maryland Department of Transportation, Motor Vehicle Administration and
source data supplied to MDE’s Mobile Sources Control Program. Diesel fuel powered
vehicle totals were subtracted from the Maryland and county registration numbers.

Temporal

Monthly temporal allocation activity data was provided through the Maryland Comptroller
of the Treasury, Gasoline Tax Division provided annual gallons of gasoline and diesel fuel
sold. This data includes taxable and non-taxed gasoline purchased by the U.S.
Government. State and local government sales are included in the taxable sales data. The
statewide total of gallons of fuel sold was allocated to the county level proportional to the
number of registered vehicles within the county. Also, a SAF was applied to emissions
and were averaged according to period of operation to a daily estimate. See section 2.2.1.1

Emissions
Calculation

The equation used to estimate emissions from underground tank breathing is:

(Gi X EFuw)

Eut 2000 Where:
Eub = emissions of VOC in tons per day from underground tank breathing and
emptying
Gi = gallons of gasoline sold in county i during 2014

EFub = emission factor for underground tank breathing (1.0 Ibs. voc/1000 gallon
throughput)

Underground Tank Breathing Sample Calculation (Harford County)

To calculate fuel usage for Harford County:
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Total fuel sold in Maryland in 2014° = 2,763,987 kgallons
Allocate gallons of fuel sold to the county level by the 2014 county vehicle registration
proportion:

Harford County vehicle registration’ 218,786
Total MD vehicle registration = 4,604,616 = 0.0475

Gcearr = 2,763,987 x 0.0475 = 131,329 kgallons sold in Harford County in 2014.
EFun =0.9123 1bs. voc/1000 gallon

(131,329 x 1000 x 0.9123 / 1000)
2000

Eut =

Eut = 59.90 tons voc per year

Underground Tank Breathing was found to have a
SAF = seasonal adjustment factor of 0.262525702
POS = peak ozone period of 0.25

Days of the Period 365

Daily adjusted Eutbda = (Eutb / 365)*(SAF / POS)

Eutbda = (59.90 / 365)*%(0.262525702 / 0.25) = 0.17 VOC tons/day

¢ Annual sales of gasoline from Maryland Comptroller of the Treasury, Gasoline Tax Division
7 State of Maryland Motor Vehicle Administration and MDE Mobile Sources Control Program (see Appendices).
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4.1.1.4 Gasoline Tank Trucks in Transit
SCC: 2505030120

Description

Breathing losses from tank trucks during the transport of gasoline are caused by leaking delivery
trucks, pressure in the tanks, and thermal effects on the vapor and on the liquid. A worst case
situation arises if a poorly sealed tank has been loaded with gasoline and pure air becomes
saturated. During the vaporization process, pressure increases and venting occurs. Emissions
from this source category include the evaporation of petroleum vapor from:

e Joaded tank trucks during transportation of gasoline from the bulk plant/terminal to the

service station or other dispensing outlet, and
e from empty tank trucks returning from service stations to bulk plant/terminals

Pollutants
VOC

Method and
Data Sources

The method used to calculate emissions (all VOC), is presented in EIIP®, Chapter 11, Gasoline
Marketing (Stage I & Stage II), and dated September 1997.

Activity

Emission Factors

EPA documents the emission factors in AP-42, Table 5.2-5 and EIIP states the emission
factors within the above-referenced document in AP-42 Table 11.3-1. The AP-42
emission factors represent a typical range of values. EIIP averages the “typical range
values” within AP-42 and arrives at average emission factor values of 0.055 and 0.005 1bs.
voc per 1000-gallon gasoline, respectively for emissions from empty tank trucks and
emissions from full tank trucks.

Emission Source EIIP Table 11-3.1 AP-42 Table 5-2.5
Lb/1000 gallon Lb/1000 gallon
“Average” “Typical Range”
Gasoline Tank Trucks in Transit
Empty Tank Trucks 0.055 0-011
Full Tank Trucks 0.005 0 - 0.01

8 Emission Inventory Improvement Program
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Spatial and
Temporal
Allocations
Spatial
Data for spatial allocation is not available for this source.

Temporal
SAF was applied to emissions and were averaged according to period of operation to a
daily estimate. See section 2.2.1.1

MDE used the same sources for gasoline sales and car registration as in tank truck unloading
(see Appendices). MDE used the emission factors from EIIP, Volume I, and Table 5.2-5, of
0.06 pounds VOC per 1000 gallons throughput (combines 0.005 1b voc /1000 gallon full tank
truck delivery and 0.055 1b voc /1000 gallon empty tank return). MDE also used a bulk
facility throughput adjustment factor of 1.09 and calculated throughput by a ratio of county
retail sales and state retail sales times state fuel sales.

Emission Factors:
Full tank truck delivery 0.005 1bs. voc per 1000 gallons
Empty tank truck return 0.055 Ibs. voc per 1000 gallons
Combined (full & empty)  0.060 Ibs. voc per 1000 gallons

Bulk Facility Throughput Adjustment Factor: 1.09

Equation:
_ _ (Gix1.09 x EFw) )
Ett 2000 Where:
E« = emissions of VOC in tons per day from tank trucks in transit
Gi = thousand gallons of fuel sold in county i

EF« = Combined (full & empty) tank trucks in transit emission factor

2014 Gasoline Tank Trucks in Transit Sample Calculation (Harford County)

To calculate fuel usage for Harford County:
Total on-road and non-road fuel sold in Harford County = 131,329 kgallons
G = 131,329 kgallons sold in Harford County

(131,329 x 1.09 x 0.06)

Ea = 2000
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Ew=4.29 tons voc per year emitted from tank trucks in transit in Harford County.

Underground Tank Breathing was found to have a
SAF = seasonal adjustment factor of 0.262525702
POS = peak ozone period of 0.25

Days of the Period 312

Daily adjusted Etda = (Ett/ 312)*(SAF / POS)

Euda = (4.29 / 312)*(0.262525702 / 0.25) = 0.014 VOC tons/day
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4.1.1.5 Aviation Gasoline Distribution Stage 1 and Stage 2

SCC: 2501080 050
2501 080 100

Description

In Stage I aviation gasoline (also called “AvGas”) used in small reciprocating piston-engines is
shipped to airports for use in civil aviation. AvGas is first placed into bulk terminals, and then
into tanker trucks. These filling processes will cause the displacement of vapors into the
atmosphere during the transfer of gasoline from tank trucks to storage tanks, and vice versa.

Stage 11 is the transfer of fuel from the tanker trucks into general aviation aircraft; during this
process vapors are also displaced into the atmosphere.

Pollutants
VOC, Pb (Lead), and HAPs

Point Source
Adjustments

No subtraction of emissions from point sources is necessary.

Adjustments for
Controls

No adjustments for controls.

Spatial and
Temporal
Allocations

Spatial
County-level AvGas fuel distributions reported through Energy Information
Administration -EIA was spatial allocated for this sources.

Temporal

Annual county-level emissions from PAD-level AvGas consumption from EIA,
Petroleum Supply Annual 2014 reports were temporally allocated for this sources. SAF
was applied to emissions and were averaged according to period of operation to a daily
estimate. See section 2.2.1.1

Method and
Data Sources

MDE staff used the methodology developed from the PECHAN/ERTAC Study, 2007, base on
terminals using AvQGas fuel activity assumptions data.
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Activity

MDE used selected data from the Department of Energy’s State Energy Data System
obtain fuel consumption data. MDE used airport survey data and the Maryland Aviation
Administration’s 2014 Operations Count for Public-Use Airports to obtain operational
counts. A few airports, such as Andrews Air Force Base, provided their own operations

count.
Fuel Consumption
Fuel Type
(1,000 Gallons)
Commercial Jet 82,362
Aviation Gasoline 1,470
Military Jet 823.62

Emission Factors

Emission factors for AvGas distribution from came from the (TRC Environmental Corporation’s
Estimation of Alkylated Lead Emissions, Final Report, which was prepared for the U.S
Environmental Protection Agency, Office of Air Quality Planning and Standards. RTP,

NC 1993.

The emissions factors are separated by emissions source such as

EFtf = Aviation Gasoline from Tank Fill

EFst = Aviation Gasoline from Storage Tank

EFc¢ = Aviation Gasoline from Composite

EFbl = Aviation Gasoline from Breathing Losses

Factors Not Used:

EFv = Aviation Gasoline from Valves (There are NO AvGas Facilities/Tank Farms in MD)

EFp = Aviation Gasoline from Pumps (There are NO AvGas Facilities/Tank Farms in MD)

EF Type VOC Emission Factors Units

Tank Fill 0.009021383 LB/GALLON AvGas
Storage Tank 0.003605215 LB/GALLON AvGas
Composite 0.010306575 LB/GALLON AvGas
Breathing Losses 0.001694117 LB/GALLON AvGas
Valves Not Used 0.573201882 LB/VALVE*DAY
Pumps Not Used 5.952481079 LB/SEAL*DAY
EFsum (Sum of Factors Used) 0.024627290 LB/GALLON AvGas
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Tanker to Truck Transfer Stage I1 0.0136 LB/GALLON AvGas
Emission Estimate Equation: County Level

EM = EFsum x  Fraction of LTOs X .Amount Of.
Aviation Gasoline
EM; = EFsum X (CAi/SA) x Fi
Where:
Fi = County aircraft fuel use

CA i= County aircraft activity (LTO)

SAi= State aircraft activity (LTO)

EFsumi = Sum of Factors Used

EM i= specific county (i) emissions from aircraft refueling in tons VOC per year

2014 Sample Calculation for Stage I AvGas Distribution (Harford County)
F_ Allegany = 1,470,000 gallons

. CA Allegany _ 1 1,535
Fraction of LTOs = SA - 403.554

0.0286

EFsum Altegany Stage 1 = 0.0246272899 1b/gal. AvGas
EM Allegany stage 1 = (0.0246 x 0.0286 X 1,470,000)/2000 = 0.517 tons voc / year

Stage I AvGas Distribution was found to have a

SAF = seasonal adjustment factor of 0.26

POS = peak ozone period of 0.25

Days of the Period 300

Dally adjusted EM _Allegany Stage Ida = (EM _Allegany Stage 1/ 300)*(SAF / POS)

EM Allegany Stage 1da = (0.517 / 300)*(0.26 / 0.25) = 1.79E-03 VOC tons/day

2014 Sample Calculation for Stage II AvGas Distribution (Harford County)
F_ Allegany = 1,470,000 gallons

. CA Allegany _ 1 1,535
Fraction of LTOs = SA B 403,554

0.0286

EFsum _Allegany Stage II = 0.0136 lb/gal AvGas
EM _Allegany stage 11 = (0.0136 X 0.0286 x 1,470,000)/2000 = 0.286 tons voc /year

Stage I AvGas Distribution was found to have a

SAF = seasonal adjustment factor of 0.26

POS = peak ozone period of 0.25

Days of the Period 300

Dally adjusted EM _Allegany Stage Ilda = (EM _Allegany Stage 1/ 300)*(SAF / POS)

37



EM Allegany Stage 11da = (0.286 / 300)*(0.26 / 0.25) = 9.904E-04 VOC tons/day

4.1.1.6 Petroleum Vessel Unloading Losses

2505020030 crude oil
2505020090 distillate oil
2505020120 Gasoline
2505020150 Jet naphtha
2505020060 residual oil
2505020180 kerosene

Description

Petroleum liquids are transported via ships and barges, and on-land transportation. The
procedures discussed below relate to marine transport of petroleum liquids. This category does
not include emissions from fuel consumed by vessels while in transit or in port. Evaporative
VOC emissions from ocean going ships and barges carrying petroleum liquids result from
loading losses, ballasting losses and transit losses. Petroleum liquids are classified into groups
which are represented by crude oil, gasoline, jet naphtha, distillate oil/kerosene, or residual oil.
Loading and ballasting losses do not occur with pipeline transport of petroleum products (AP-42,
Section 5.2).

Loading losses occur as organic vapors in “empty” cargo tanks are displaced to the atmosphere
by the liquid being loaded into the tanks. These vapors are a composite of vapors formed in three
ways:

= Vapors which are formed in the “empty” tank by evaporation of residual product from
previous loads;

= Vapors transferred to the tank from a vapor balance system that was used when the
previous load was being unloaded; and

= Vapors generated in the tank as the new product is being loaded.

Loading losses are usually the largest source of evaporative emissions from petroleum vessels
(EPA, 1996).

Ballasting losses are associated with the unloading of petroleum liquids at marine terminals and
refinery loading docks. It is common practice to load several cargo tank compartments with sea
water after the cargo has been unloaded. This water, called “ballast,” improves the stability of the
empty tanker during the subsequent voyage. Ballasting emissions occur as vapor-laden air in the
empty cargo tank is displaced to the atmosphere by ballast water being pumped into the tank.

Transit losses are similar to breathing losses associated with petroleum storage. Transit loss is
the expulsion of vapor from a vessel compartment through vapor contraction and expansion,
which are the result of changes in temperature and barometric pressure. This loss may be
accompanied by slight changes in the level of the liquid in the tank due to liquid expansion or
contraction due to the temperature change. Some ships are equipped with controls for these
losses.
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Pollutants
VOC

Method and
Data Sources

Activity

The method used to calculate emissions (all VOC) is presented in EIIP®, Chapter 12,
Marine Vessel Loading, Ballasting and Transit, dated May 1998.

A significant part of the emissions from this source are from the Eastern Shore of
Maryland because petroleum products are delivered to this area by barge rather than by
pipeline as in the rest of the state. To compile emissions MDE used guidance in EIIP,
Chapter 12, Marine Vessel Loading, Ballasting and Transit and emissions factors from
EIIP Table 12.4-5, Waterborne Commerce of the United States, Waterways and Harbors
Atlantic Coast, Part 1, 2014 data, and AP-42, Table 7.1-2 liquid densities. Waterborne
Commerce supplied tonnage and type of petroleum products delivered to the various ports
in Maryland for the year 2014. Tonnages of petroleum delivered were converted into Kgals
(1000 gallons) and then used to calculate emissions.

Factors

UNCONTROLLED VOC EMISSION FACTORS FOR PETROLEUM CARRYING
MARINE VESSELS (EPA, 1996)

Shlp/Ocea_n Barge Loading Ballasting Transit
Vessel Loading
Petroleum (Lbs or (Lbs. voc per (Lbs. voc per (Lbs. voc per
Liquid - voc P 1,000 gallons 1,000 gallons 1,000 gallons
1,000 gallons
Transferred) Transferred) Transferred)
Transferred)
Crude Oil 0.61 1 1.1 1.3
Gasoline 1.8 3.4 0.8 2.7
Jet Naphtha /
Other 0.5 1.2 NA 0.7
Distillate Oil / 0.005 0.012 NA 0.005
Kerosene
Residual Oil 4x10° 9x 1073 NA 3x10°

° Emission Inventory Improvement Program
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Spatial and
Temporal
Allocations

Spatial
Data for spatial allocation is not available for this source.

Temporal
SAF was applied to emissions and were averaged according to period of operation to a
daily estimate. See section 2.2.1.1

Data obtained from sources such as the Waterborne Commerce of the United States are typically
provided in terms other than 1,000 gallons (Mgal) as is required in EIIP Equation 12.4-1 and
must be converted. Equation 12.4-3 can be used to convert units from 1,000 ton (Mtons) to Mgal.
Where:

PP v= (PP m/d) x (2,000 Ib/ton) x (Mgal/1,000 gallons) x (1,000 tons/Mtons)

PP v = Amount of petroleum liquid (Mgal)
PP M = Amount of petroleum liquid (Mtons)
d = Density of petroleum liquid; see Table 7.1-2 in AP-42 (Ib/gallon)

Density'”
(Ib/gal)
Distillate Oil 7.10
Residual Oil 7.90
Gasoline 5.60
Kerosene 7.00
Crude Oil 7.10
Jet Naphtha 6.40

If controls exist, then control efficiency can be calculated:
PP c=PPux (1 - CE/100)

Where:

PP ¢ = Controlled emissions (tons)

PP u = Uncontrolled emissions (tons)
CE = Control efficiency (%)

10 AP-42, Table 7.1-2
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Equation:

PVe

[(SOEFp x PPsp) + (BREFp x PPgp) + (BLEFpu x 0.20 x PPgLp) + (TREFp X PP1p)]

2000

Where:

PVp: Total VOC emissions from petroleum vessel loading, ballasting, and transit
for each of the petroleum liquids (p) transported: crude oil, gasoline, kerosene,
distillate oil, and residual oil (tons)

SOEFp:  Ship/ocean vessel loading emission factor (pounds VOC per 1,000 gallons
transferred)

PPsp: Amount of petroleum liquid (p) loaded into ships and ocean vessels in the
inventory region (1,000 gallons)

BREFp:  Barge vessel loading emission factor (pounds VOC per 1,000 gallons
transferred)

PPs.p: Amount of petroleum liquid (p) loaded into barges in the inventory region
(1,000 gallons)

BLEFp,u : Ballasting emission factor (pounds VOC per 1,000 gallons water ballasted)

PPsLp:  Amount of petroleum liquid (p) unloaded from vessels that are ballasted
(1,000 gallons)

TREFr: Vessel transit emission factor (pounds VOC per week per 1,000 gallons
transferred)

PPrp: Amount of petroleum liquid (p) transported by marine vessels in the inventory

region (1,000 gallons)

2014 Petroleum Vessel Unloading Losses Sample Calculation (Gasoline — Baltimore City

Gallons (in Thousands) of Petroleum Shipped in Baltimore Harbor

Crude Oil Distillate Gasoline Jet Residual Kerosene
Qil Naphtha Qil
Baltimore 55,943 7,042 328,571 14,688 232,608 85,429
City

Tonnage of distillate oil shipped in Baltimore Harbor (from Waterborne Commerce of the U.S.,
2014) were converted in thousands of gallons (Kgals) and then used to calculate emissions.

Vessel Loading Emissions

For vessel loading operations, 90 percent of the total throughput was loaded at terminals with a
control system of 95 percent efficiency. According to the local port authorities, transit time in the
inventory area is two days (2/7 of a week). Emissions for each emission point are calculated
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using Equation 12.4-1 and the emission factors from EIIP Table 12.4-5. In this example,
emissions for each emission point are calculated separately and then totaled. Note that CE is
applied to vessel loading emissions, and transit emissions are apportioned to two days per week
by multiplying emissions by 2/7.

Baltimore City:

Vessel Loading gas = 0.00 Kgal

Barge Loading gas = 0.00 Kgal

Ballasting gas = 0.00 Kgal

Transit gas = 328,571 Kgal

Baltimore gas Total = (0.00 + 0.00 + 0.00 + 328,571) = 328,571 Kgal

Vessel Loading (gasoline) emissions are calculated:

PV Gas = [(1.8 Ibs voc/Kgal) x (0.00 Kgal/yr) x {0.10 + [0.9 (1 —95/100)]} + 2,000 Ib/ton
PV Gas = 0.00 tons/year

Barge Loading emissions are calculated:

PV Gas =[(3.4 1bs voc/Kgal) x (0.00 Kgal/yr)] + 2,000 Ib/ton

PV Gas = 0.00 tons/year

Ballasting emissions are calculated:
PV cas =[(0.8 1bs voc/Kgal) x (0.00 Kgal/yr) x (0.20)] + 2,000 Ibs/ton
PV Gas = 0.00 tons/year

Note that the calculation for ballasting emissions in the equation includes a correction term of
0.20. This correction term reflects the practice of loading a ship or barge at some fraction of
capacity when ballasting.

Transit emissions are calculated:
According to the Maryland Port Authorities transit time is 6 hours out of 24 or 25% during a
week (7 days).

PV cas = (2.7 lbs voc/Kgal) x (328,571 Kgal/yr) x (0.25/7wk) + 2,000 lbs/ton
PV Gas = 15.84 voc tons/year

EM Bcitytotal VESSel Loading total VOC emissions are calculated as follows:
EM Bcitytotal = 0.00 tons/year + 0.00 tons/year + 0.00 tons/year + 15.84 tons/year
EM Bcitytotal = 15.84 tons/yr (gasoline)

Petroleum Vessel Unloading was found to have a

SAF = seasonal adjustment factor of 0.25

POS = peak ozone period of 0.25

Days of the Period 312

Daily adjusted EM _gcitytotalda = (EM _Bcitytotal / 312)*(SAF / POS)

EM Bcitoida = (15.84 / 312%(0.25 / 0.25) = 5.08E-02 VOC tons/day

42



4.1.1.7 Portable Fuel Containers

SCC: 2501011 012 (Residential — Permeation)
2501 011 012 (Residential — Diurnal)
2501011 013 (Residential — Transport)
2501 012 011 (Commercial — Permeation)
2501 012 012 (Commercial — Diurnal)
2501 012 013 (Commercial — Transport)

Description

Portable fuel containers (PFCs) store and transport fuel from gasoline service stations to
residential homes and businesses. Emissions from PFC use include:

e Permeation Emissions, which are produced after fuel has been stored long enough in a
can for fuel molecules to infiltrate and saturate the can material.

e Diurnal Emissions, which result when stored fuel vapors escape to the outside of a gas
can through any possible openings while the gas can is subjected to daily cycle of
increasing and decreasing ambient temperatures. Diurnal emissions are dependent on the
closed- or open-storage condition of a gas can.

e Transport Emissions arise when fuel escapes (e.g., spills, etc.) from gas cans that are in
transit.

Both residential and commercial PFCs are included. The SCCs for PFCs are also new and are
shown above.

Pollutants
VOC

Method Data
Sources and

The method used to calculate emissions (all VOC), is adopted from a CARB!! survey and
methodology adopted by OTC!2. Portable fuel container emissions are calculated by accounting
for emissions from five different components related to gas container use: permeation, diurnal,
transport-spillage, refueling spillage and refueling vapor displacement emissions. The
permeation, diurnal emissions (associated with storage) and transport-spillage (associated with
filling the can) emissions are included in the area source inventory. The equipment refueling
spillage and refueling vapor displacement emissions are calculated from the non-road model and
are included in the non-road inventory.

' ARB’s Mailout MSC 99-25, “Public Meeting to Consider Approval of CA’s Portable Gasoline-Container
Emissions Inventory, “ (ARB, 199b)

12 Control Measure Development Support Analysis of Ozone Transport Commission Model Rules, E.H. Pechan &
Associates, Inc. 5528-B Hempstead Way, Springfield, VA 22151, March 31, 2001.
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Portable fuel container emissions are calculated by accounting for emissions from five different
components related to gas container use: permeation, diurnal, transport-spillage, refueling
spillage and refueling vapor displacement emissions. The permeation, diurnal emissions
(associated with storage) and transport-spillage (associated with filling the can) emissions are
included in the area source inventory. The equipment refueling spillage and refueling vapor
displacement emissions are calculated from the non-road model and are included in the non-road
inventory

Activity
The following input data is required to calculate emissions for this source category.

1. Rather than assuming that the numbers of PFCs per household and per business were
consistent across the entire State, MDE used EPA’s non-road emissions model
(NONROAD2005) to estimate nonroad consumption of gasoline by county by source
category classification (SCC) code. Each SCC code has a unique usage (commercial
versus residential), a unique ratio of the percent of fuel dispensed from PFCs * The
previous draft version of this report (EPA420-D-06-003) was based on estimates from the
draft NONROAD2004 model (versus from fuel pumps), and a unique spillage rate
(grams per gallon).

2. Number of commercial businesses'® 2002 expected to have at least one gas can by county,
NAICS 11, 23, 31, 441, 447, 45299, 484, 488, 493, 53131, 5321, 532291, 5323, 5324,
54132, 54162, 54169, 56173, 71391, 71393, 7212, 811, and 81293.

3. MDE was able to estimate by county by (SCC) code the total quantity of gasoline supplied
from PFCs.

Emission Factors

Separate emission factors were developed for permeation, diurnal, transport and spillage
emissions for PFC (both for commercial and residential PFCs). These emission factors
were derived from CARB’s survey data (CARB, 1999).

Point Source
Adjustments

No subtraction of emissions from point sources is necessary.

Adjustment for
Controls

Maryland’s COMAR 26.11.13.07 rule regulates control adjustments of VOC emissions from
portable fuel containers (PFC’s) that requires performance standards for PFCs and/or spouts that
will reduce emissions do to storage, transport, and refueling activities. (2014 control efficiency
of 58% and a control factor of 77.18%). COMAR weblink:
http://www.dsd.state.md.us/comar/title_search/Title List.aspx

13 Total 2014 employment and business establishments by 6 digit NAICS code and by county, County Business
Patterns
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Spatial and

Temporal

Allocations
Spatial
For the residential PFC SCCs, emissions were allocated to the local area level based on a
housing surrogate. Commercial PFC emissions were allocated to the local area level based
on commercial and industrial business location.

Temporal

Temporal allocation in part due to the number of days in a month with greater than or
equal to 0.1 inch of precipitation, but > 0.01 inches a day as part of the emission
estimations and seasonal adjustments.

Emissions
Calculation

The equation used to estimate emissions from portable fuel containers is:
Equation:
The residential-gas-can population is calculated as follows:

Popr = (N)*(A)*(Countr) (Eq. 1)

where: Popr = Statewide Residential-Gas-Can Population
N = Number of Occupied-Housing Units in OTC State
A = Percentage of Households with Gas Cans (46%)
Countr= Average Number of Residential-Gas Cans per Household

Statewide residential-gas-can-permeation emissions are computed as follows:

HCrr = Y (Popr)*(S)*(EFp)*(Br)*(Sizer)*(Level)*CF (Eq. 2)

where: HCpr = Permeation Emissions in tons per day (tpd)
Popr = Statewide Residential-Gas-Can Population
EFr = Appropriate Permeation-Emission Factor (g/gal-day)
S = Percentage of Gas Cans Stored with Fuel (70%)
Br = Percentage of Cans Stored in Closed Condition with respect to

Material (Plastic 53%; Metal 13%)

Sizer = Weighted Average Capacity of Residential-Gas Cans (2.34 gal.)
Level = Weighted Average Amount of Stored Fuel (49%)
CF = 0.002204623 Ibs/g conversion factor
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Diurnal emissions from both open- and closed-system-residential-gas cans are calculated as
follows:

where:

HCpr = (Popr)*(S)*(EFp)*(Br)*(Sizer)*(Level)  (Eq. 3)

HCpr

Popr
S
EFp

Br

Sizer =

Level
CF

Diurnal Emissions (tpd) for Residential-Gas Cans with respect to
Storage Condition (Open or Closed) and Material (Plastic or
Metal)

Statewide Residential-Gas-Can Population

Percentage of Gas-Can Population Stored with Fuel (70%)
Appropriate Diurnal-Emission Factor with respect to Storage
Condition and Material (g/gal-day or g/day)

Percentage of Gas-Can Population with respect to Storage
Condition and Material

Weighted Average Capacity of Residential-Gas Cans (2.34 gal.)
Weighted Average Amount of Stored Fuel (49%)

907,184.5844 g/ton

Residential-transport-spillage emissions are determined as:

where:

HCrr = (Popr)*(S)*(Refillr)*(EFT)*(Br)  (Eq. 4)

HCtr =

Popr
S
Refillr
EFT
Br

CF

Residential-Gas-Can-Transport-Spillage Emissions (tpd)
Statewide Residential-Gas-Can Population

Percentage of Gas Cans Stored with Fuel (70%)

Average Number of Residential-Gas-Cans-Pump-Refills per Day
per Can (refill/day from survey)

Transport-Emission Factor with respect to Storage Condition
(g/refill)

Percentage of Gas Cans with respect to Storage Condition and
Material

0.002204623 Ibs/g conversion factor

The commercial-gas-can population is calculated as follows:

where:

Popc

= (No)*(Countc) (Eq. 5)

Popc
Nc

Countc

Statewide Commercial-Gas-Can Population
Number of Occupied Businesses in State
Average Number of Gas Cans per Business

Statewide commercial-gas-can-permeation emissions are computed as follows:

HCpc =

Y (Popc)*(S)*(EFp)*(Bc)*(Sizec)*(Level) (Eq. 6)
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where:

HCpc =

Popc
EFp

Bc
Sizec
Level

CF

Permeation Emissions (tpd)

Statewide Commercial-Gas-Can Population

Appropriate Permeation-Emission Factor (g/gal-day)

Percentage of Gas Cans Stored with Fuel (70% for Residential
Survey)

Percentage of Applicable Gas Cans Stored in Closed Condition
Weighted Average Capacity of Commercial-Gas Cans (3.43 gal)
Weighted Average Amount of Stored Fuel (49% from Residential
Survey)

0.002204623 Ibs/g conversion factor

The amount of diurnal emissions from both open- and closed-system commercial-gas cans is
calculated as follows:

where:

HCpc= (Popc)*(S)*(EFp)*(Bc)*(Sizec)*(Level) (Eq. 7)

HCbc
Popc
EFp
S

Bc

Sizec
Level

CF

Diurnal Emissions (tpd) for Commercial-Gas Cans with respect to
Storage Condition (Open or Closed) and Material (Plastic or
Metal)

Statewide Commercial-Gas-Can Population

Appropriate Diurnal-Emission Factor with respect to Storage
Condition and Material (g/gal-day or g/day)

Percentage of Gas Cans Stored with Fuel (70% from Residential
Survey)

Percentage of Gas Cans with respect to Storage Condition and
Material

Weighted Average Capacity of Commercial-Gas Cans (3.43 gal.)
Weighted Average Amount of Stored Fuel (49% from Residential
Survey)

0.002204623 Ibs/g conversion factor

The non-lawn-and-garden-equipment commercial-gas-can refills at the pump are derived as
follows:

where:

REFILL .=

(z Fuel )

Refillc

Fuel

Sizec

(SIZE ¢ )*(POP oy )*(S)

(Eq. 8)

Average Number of Non-Lawn-and-Garden Equipment
Commercial-Gas-Cans Pump Refills per Day per Can (refill/day)
Non-Lawn-and-Garden Equipment Fuel Consumption (gal/day) for
2000

Weighted Average Capacity of Commercial-Gas Cans (3.43
gal/can-refill)
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POPnon =

S =

CF =

Statewide Commercial-Gas-Can Population with respect to Non-
Lawn-and-Garden Businesses

Percentage of Gas Cans Stored with Fuel (70% from Residential
Survey)

0.002204623 Ibs/g conversion factor

The commercial-transport-spillage emissions are determined as:

where:

HCrc = (Popc)*(S)*(Bc)*(Refillc)*(EFtc) (Eq.9)

HCrc = Commercial-Gas-Can-Transport-Spillage Emissions (tpd)

Popc = Statewide Commercial-Gas-Can Population

S = Percentage of Gas Cans Stored with Fuel (70% from Residential
Survey)

Bc = Percentage of Gas Cans with respect to Storage Condition and
Material

Refillc = Average Number of Gas-Cans Pump Refills per
Day per Can

EFtc = Transport-Spillage Emission Factor (g/refill) with respect to
Storage Condition

CF = 0.002204623 Ibs/g conversion factor

The total area source portable fuel container emissions are summed as follows:

Where:

Errc-a = HCpr+HCpr+HCTrR+HCPC+HCpc+HCre

Eprc-sp = Eprc-a *SAF/ADDF

Eprc-A = (tons/yr) for an annual emission of pollutant by county
Eprc-sp = (tons/day) for a typical summer day emission of pollutant
AADF = Annual activity day factor (SAF * 52 weeks/year)

SAF = Seasonal adjustment factor
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4.1.2 STATIONARY SOURCE SOLVENT APPLICATION

4.1.2.1 Dry Cleaners
SCC: 2420000 000

Description

Dry-Cleaning facilities utilize solvents in their cleaning process which causes the emission of
VOC:s into the air.

Pollutants
VOC

Method and
Data Source

Emissions from the dry-cleaning process were estimated by taking county employment and
adjusted employment numbers from dry-cleaning and multiplying them by a given per capita
emission factor for VOCs.

Activity

The County Business Patterns reports employment data for the counties of Maryland.
Employment data is listed by the North American Industrial Classification Standard (NAICS)
code(s) (81231, 81232, and 81233) that are used to determine county-level employment.
Employment data collected was allocated to each county using County Business Patterns
employment data for 2013 for the counties of Maryland. County Business Patterns internet
addresses (http://censtats.census.gov/cgi-bin/cbpnaic/cbpsel.pl). Midpoint adjustments were
determined for counties which had employment given a letter range.

Emission Factor

Emission factor from the Pechan/ERTAC Study, 2007, base on employment activity data.
VOC =467 lbs per person.

Point Source
Adjustments

None

Adjustments
for Controls

None
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Spatial and
Temporal
Allocations
Spatial
Data for spatial allocation is not available for this source.

Temporal
SAF was applied to emissions and were averaged according to period of operation to a
daily estimate. See section 2.2.1.1

Emissions
Calculation

Emissions are calculated for each county using emission factors and activity as:

Exy = EMPx X EFy

where:
Exy = annual emissions for county x and pollutant y
EMPx = employment data associated with county x
EFy = emission factor for pollutant y

2014 Sample Calculation Dry-Cleaning Emissions (Howard County)

Enowardvoc = EMPHoward X EFvoc

Enowardvoe = 394 person % 467 lbs voc/person (in calculation in is 394.31 persons)
EHowardvoe = 183,998 Ibs. voc

Enowardvoc = 92.07 tons voc per year

Dry-Cleaning was found to have a

SAF = seasonal adjustment factor of 0.25

POS = peak ozone period of 0.25

Days of the Period 312

Dally adjusted Enowardvocda = (EHowardvoc /3 12)*(SAF / POS)

Enowardvocda = (9207 / 312*(025 / 025) =2.95E-01 VOC tonS/day
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4.1.2.2 Industrial and Institutional Cleaning
SCC: 24 15300 000

Description

Industrial and Institutional Cleaning (Cold Cleaning Degreasing) is seen primarily at auto repair
stations or manufacturing facilities, where solvents at room temperature (or slightly warmed) are
used to clean parts via immersion or rinsing.

Industrial and Institutional Cleaning are usually individually small emission sources and because
they are widely scattered and frequently used, they are most easily treated as area sources. If they
are collocated at a major source, they may be included in the point source inventory and those
emissions will need to be subtracted from the area source estimate.

There are two basic types of cleaning machines: batch and in-line cleaning machines (also called
continuous cleaning machines). Both of these equipment types are designed to use solvent to
clean parts. The solvent is either used to clean in its non-vapor liquid form (at a temperature
below the boiling point, referred to as cold cleaning), or heated to a temperature above its boiling
point (referred to as vapor cleaning). Other solvent cleaning operations involve the use of solvent
in wipe-cleaning and equipment cleanup. Emissions from solvent cleaning machines can also be
considered to be point sources; therefore, the estimation process for the source category must
take this into account to prevent double counting of emissions. Additionally, emissions from
solvent cleanup may be included as a part of an industry- or process-specific emission estimate.

Pollutants
VOC and HAP (Trichloroethylene — 79016)

Method and
Data Source

MDE staff used the methodology developed from the PECHAN/ERTAC Study, 2007, base on
emplacement activity data and method documented in EIIP'#, Chapter 6, Solvent Cleaning, dated
September 1997 to emission estimation for this source category.

Activity

The County Business Patterns reports employment data for the counties of Maryland.
Employment data is listed by the North American Industrial Classification Standard
(NAICS) code(s) that are used to determine county-level employment. Employment data
collected was allocated to each county using County Business Patterns employment data
for 2013 for the counties of Maryland. County Business Patterns internet addresses
(http://censtats.census.gov/cgi-bin/cbpnaic/cbpsel.pl).

14 Emission Inventory Improvement Program
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Note:

An activity level of 6 days a week with no seasonal adjustment factor was used as
recommended in the EIIP document. Solvent storage and recycling centers such as Safety
Kleen are included in the point source inventory. A 2002 reduction factor (Phase II
Attainment Plan for the Baltimore Nonattainment Area and Cecil County) of 53.60% was
applied to the calculated emissions. This factor combines reductions from technology
rules and good housekeeping practices and the application of rule effectiveness as shown
below:

Reduction factor = (control efficiency) x (rule effectiveness) x (rule penetration)
Reduction factor = 0.67 x 0.80 x 1.00
Reduction factor = 0.5360

Emission Factor

Table 6.5-2 of the EIIP document lists a total emission factor of 87 Ibs. VOC per employee
per year for solvent cleaning operations. The emission factor for the HAPs
Trichloroethylene — 79016 was developed from the Pechan/ERTAC Study, 2007.
Pechan/ERTAC Study, 2007 determine HAP Trichloroethylene emission factor base on a
percent weight factor of total solvent VOC which is 0.00686. This percent weight factor of
total solvent VOC was multiply by the total emission factor of 87 Ibs. VOC per employee
per year and divided by 100 that resulted in Trichloroethylene emission factor of 0.59685
1bs. Trichioroethylene /yr/employee.

Factors

Ecc = 87 lbs voc per employee per year for cold cleaning degreasers
CEcc = 67%

REc«c = 80%

RPce = 100%

Conveyor degreasing operations considered point sources that are listed in the MDE/ARA
registration files. Point source emissions were then subtracted from the area source inventory by
taking the reported emissions and back calculating to get the number of employees, which was
then subtracted from the county business total employment before final estimation.

Point

Source

Adjustments

Solvent cleaning emissions from facilities identified as point sources were subtracted from the
area source inventory to avoid double counting.
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Adjustment for
Controls

Maryland has adopted a cold and vapor degreasing regulation (COMAR 26.11.19.09). The
regulation mandates that all cold degreasing material must have a vapor pressure less than or
equal to 1 mm Hg at 20 degrees centigrade after May 15, 1996. The regulation also requires that
good operating practices be implemented to minimize VOC losses. MDE estimates a 67 percent
control efficiency for this control.

Spatial and
Temporal
Allocations
Spatial
CBP employment data was spatial allocation for this source.

Temporal
SAF was applied to emissions and were averaged according to period of operation to a
daily estimate. See section 2.2.1.1

Emissions
Calculation

The equation used to estimate emissions from cold cleaning/degreasing is:

Equation:

e
Ecc = {M * [1 — (CEcc * REcc * RPCC)]} — Eptsourcecc

2000
Where
Ecc = Emissions of VOC in tons/day from cold cleaners
EMPL; = 2013 employment of county j
EF.c = VOC emissions factor for cold cleaning degreasing
CE.c = Control efficiency for cold cleaning degreasing
REc.c = Rule Effectiveness for cold cleaning degreasing
RPe.c = Rule Penetration for cold cleaning degreasing
E pisourcecc = Point Source Emissions from cold cleaning degreasing
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2014 Sample Calculation for Cold Cleaning Degreasing Products Industrial and Institutional
(Baltimore City)

Reported Point Source Emissions = 6.34088 tons VOC

Point Source Employment = (6.34088 *2000 tons/lb./ 87 Ibs. voc/employee) = 145.77 employees
EMPLaBattmore = (13,481 1> —145.77) = 13,335.23 employees

EFcc = 87 1bs. voc /employee/year

EccBaltimore = (13,335.23 employee x 87 lbs. voc /employee/year) / (tons/2000 1bs.)

EccBatimore = 580.08 tons voc /year

To adjust for controls
EccBaltControlled = 580.08 tons voc /year X [1 — (0.67 x 0.80 x 1.00)] = 269.2 tons voc / year

Cold Cleaning Degreasing was found to have a

SAF = seasonal adjustment factor of 0.25

POS = peak ozone period of 0.25

Days of the Period 312

Dally adjusted EccBaltControlledda = (EccBaltControlled /3 12)*(SAF / POS)

EccBaltControlledda = (269.2 / 312%(0.25 / 0.25) = 8.63E-01 VOC tons/day

15 County Business Patterns 2013 employment data for Maryland by Counties (see appendices)
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4.1.2.3 Surface Coating

Surface coating includes paints, enamels, varnishes, lacquers and other product finishes. Some
of those coatings contain a solvent-based liquid carrier; others use a water-based liquid carrier
but still contain a small portion of solvents. Solvents are also used to clean up painting
equipment. The primary types of surface coating applications are architectural coatings,
automobile refinishing and traffic paints.

4.1.2.4 Architectural Surface Coating
SCC: 24 01 002 000 (Solvent-based)
SCC: 24 01 003 000 (Water-based)

Description

Architectural surface coating is an area source that occurs from homeowners and contractors
painting homes, buildings and signs.

Pollutants
VOC

Method and
Data Sources

MDE staff used an alternative per capita emission estimation method documented in EIIP',
Chapter 3 Architectural Surface Coating, dated November 1995. The document provides an
outline for developing a per capita usage factor, and for using that usage factor with an emission
factor to calculate VOC emissions.

Activity

Determine the per capita usage factor by dividing the national total architectural surface
coating quantities” for solvent- and water-based coatings by the U.S. population® for that
year.

Per Capita Usage Factor Development

The table below shows a portion of Table 2 from the U.S. Bureau of Census MA325F(10)-
1 - Paint and Allied Products 2010. This section of the table summarizes the market
information available on architectural coatings for the year of 2010. In the table, types of
paints are identified as being either solvent- or water-based paints, except for the two

! Emission Inventory Improvement Program

2 Total national coating usage is compiled by the Bureau of the Census, Report MA325F—Paint and Allied
Products, available on the Census Bureau Bulletin Board, (301)457-2310.

3 Population data from the U.S. Bureau of the Census, Population Estimates Branch (see Appendices).
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types listed as Architectural Lacquers and Architectural Coatings N.S.K. These latter
types of paints can be assumed to be entirely solvent-based coatings. The calculation to
obtain the number of gallons of solvent based paints totals the gallons for Exterior Solvent
Type, Interior Solvent Type, Architectural Lacquers and Architectural Coatings N.S.K:

Solvent-Based Paints = 113,964 thousand gallons of paints

The calculation to obtain the number of gallons of water based paints totals the gallons for
Exterior Water Type and Interior Water Type:

Water-Based Paints = 510,560 thousand gallons of paints

The per capita usage factor is calculated by dividing the total usage of solvent based paints by
the U.S. population, and the total usage of water based paint by the U.S. population.

Gallons of Solvent Based Paints
U. S. Population
113,964,000
311,591,917
= 0.3657

Per Capita Solvent Based Usage Factor =

Gallons of Water Based Paints
U. S. Population
510,560,000
311,591,917
= 1.6386

Per Capita Water Based Usage Factor =

Table 2. Quantity and Value of Shipments of Paint and Allied Products: 2010 and 2009
Product

code Product description Year Quantity

3255101 Architectural coatings 2010 643,900
2009 634,874

3255101111 Exterior, solvent thinned paints and tinted bases, including barn 2010
and roof paints 2009
3255101115 Exterior, solvent thinned enamels and tinted bases, including 2010
exterior-interior floor enamels 2009
3255101119 Exterior, solvent thinned undercoaters and primers 2010
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3255101121

3255101125

3255101129

3255101131

3255101135

3255101139

3255101141

3255101145

3255101211

3255101215

3255101219

3255101221

3255101225

Exterior, solvent thinned clear finishes and sealers

Exterior solvent thinned stains, including shingle and shake

Exterior, other solvent thinned coatings, including

bituminous paints

Exterior, water thinned paints and tinted bases, including barn
and roof paints

Exterior, water thinned exterior-interior deck and floor enamels

Exterior, water thinned undercoaters and primers

Exterior, water thinned stains and sealers

Exterior, other exterior water thinned coatings

Interior, flat solvent thinned wall paint and tinting bases, including

mill white paints

Interior, gloss and quick drying enamels and other gloss solvent