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1 Introduction

This technical appendix includes additional details on ambient air quality and existing air quality
conditions not presented in Section 4.6 of the Integrated Report. Section 4.6 includes federal
guidance and State regulations on Green House Gas (GHG) emissions that are applicable to
the proposed action. CEQ guidance is discussed in the main report. This appendix includes
additional details on regulations that address GHG emissions, but might not be directly
applicable to the proposed action. In addition, modeling assumptions and outputs for the
proposed action and alternatives are included in this appendix.

2 Air Quality

2.1 Ambient Air Quality

The California Air Resources Board (ARB) and the U.S. Environmental Protection Agency
(EPA) focus on the following air pollutants as indicators of ambient air quality: ozone (Oj),
carbon monoxide (CO), nitrogen dioxide (NO,), sulfur dioxide (SO,), respirable particulate
matter with an aerodynamic resistance diameter of 10 micrometers or less (PMy), fine
particulate matter with an aerodynamic resistance diameter of 2.5 micrometers or less (PM;5),
and lead (Pb). Because these are the most prevalent air pollutants known to be deleterious to
human health and extensive health-effects criteria documentation is available for these
pollutants, they are commonly referred to as “criteria air pollutants.”

Health-based air quality standards have been established for these pollutants by ARB at the
state level and by EPA at the national level. These standards were established to protect the
public with a margin of safety from adverse health impacts due to exposure to air pollution.
California has also established standards for sulfates, visibility-reducing particles, hydrogen
sulfide, and vinyl chloride. A brief description of each criteria air pollutant including source types
and impacts to health is provided below along with the most current monitoring station data and
attainment designations for the project study areas. Table 2.1-1 presents the California Ambient
Air Quality Standards (CAAQS) and the National Ambient Air Quality Standards (NAAQS).
Table 2.1-2 presents San Diego County’s designation for both the NAAQS and CAAQS.

2.1.1 Ozone (O3

Os is a colorless, odorless gas that primarily exists in the upper atmosphere (stratosphere) as
the ozone layer and in the lower atmosphere (troposphere) as a pollutant. Tropospheric Oz is a
principal cause of lung and eye irritation in the urban environment. It is the principal component
of smog, which is formed in the troposphere through a series of reactions involving reactive
organic gases (ROG) and oxides of nitrogen (NOy) in the presence of sunlight. Therefore, ROG
and NOyx are precursors of Os. ROG and NOyx emissions are both considered critical in
Osformation. Control strategies for ozone have focused on reducing these emissions from
vehicles, industrial processes using solvents and coatings, and consumer products. O;
concentrations are generally greatest in the summer, when atmospheric inversions are greatest
and the presence of sunlight and heat is high.
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Table 2.1-1 National and California Ambient Air Quality Standards

National® California”
Pollutant Averaging Time Primary® ¢ Secondary® ® Concentration®
N 1 hour — Same as 0.09 ppm (180 pg/m®)
8 hour 0.075 ppm (147 pug/m°) primary standard 0.07 ppm (137 yg/m®)
3 3
Respirable particulate 24 hgur - 150 pg/m Same as 50 pg/m
matter Annual arithmetic _ primary standard 20 pg/m®
mean
24 hour 35 ug/m® No separate state standard
Fine particulate matter Annual arithmetic 3 " Same as 3
mean 15 ug/m primary standard 12 ug/m
8 hour 9 ppm (10 mg/m®) None 9 ppm (10 mg/m®)
Carbon monoxide 1 hour 35 ppm (40 mg/m®) 20 ppm (23 mg/m®)
8 hour (Lake Tahoe) — — 6 ppm (7 mg/m°)
Annual Arithmetic 3 Same as 3
Nitrogen dioxide Mean 0.053 ppm (100 pg/m) | \imary standard 0.03 ppm (57 pg/m’)
1 hour 0.100 ppm None 0.18 ppm (339 pg/m")
Annual Arithmetic 0.03 ppm (for certain . .
Mean areas)
0.14 ppm (for certain . 3
Sulfur dioxide 24 hour areas) 0.04 ppm (105 pg/m®)
0.5 ppm (1,300
3 hour — —
ug/mg)h
1 hour 75 ppb — 0.25 ppm (655 pg/m®)
30-day average — — 1.5 pyg/m®
kS
ead [ 150 same o -
, 3 .
average® 0.15 pg/m primary standard —
Extinction coefficient of 0.23 per
kilometer —visibility of 10 miles or
Visibility-reducin more (0.07 to 30 miles for Lake
oIty 9 8 hour Tahoe) because of particles when
particles . s T
) the relative humidity is less than
No national standards 70%. Method: Beta attenuation and
transmittance through filter tape.
Sulfates 24 hour 25 ug/m®
Hydrogen sulfide 1 hour 0.03 ppm (42 pg/m®)
Vinyl chloride’ 24 hour 0.01 ppm (26 pg/m?)

Notes: mg/m° = milligrams per cubic meter; PM,s = fine particulate matter with an aerodynamic resistance diameter of 2.5 micrometers or less; PM; =
respirable particulate matter with an aerodynamic resistance diameter of 10 micrometers or less; ppm = parts per million; pg/m> = micrograms per m®.

a

o

o

National standards (other than those for ozone and particulate
matter and those based on annual averages or annual arithmetic
mean) are not to be exceeded more than once a year. The ozone ©
standard is attained when the fourth highest 8-hour concentration
in a year, averaged over 3 years, is equal to or less than the
standard. For PM;o, the 24-hour standard is attained when the f
expected number of days per calendar year with a 24-hour
average concentration above 150 pg/m® is equal to or less than
1. For PMgs, the 24-hour standard is attained when 98% of the
daily concentrations, averaged over 3 years, are equal to or less
than the standard. Contact U.S. Environmental Protection Agency °
for further clarification and current federal policies.

California standards for ozone, carbon monoxide (except Lake"
Tahoe), sulfur dioxide (1 and 24 hour), nitrogen dioxide,
suspended particulate matter—PM;,, PM,s, and visibility-
reducing particles—are values that are not to be exceeded. All
others are not to be equaled or exceeded. California ambient air
quality standards are listed in the Table of Standards in Section
70200 of Title 17 of the California Code of Regulations.
Concentration expressed first in units in which it was
promulgated. Equivalent units given in parentheses are based on
a reference temperature of 25°C and a reference pressure of 760
torr. Most measurements of air quality are to be corrected to a
reference temperature of 25°C and a reference pressure of 760
torr; ppm in this table refers to ppm by volume, or micromoles of
pollutant per mole of gas.

Source: ARB 2012a

National primary standards: The levels of air quality necessary,
with an adequate margin of safety, to protect the public health.
National secondary standards: The levels of air quality necessary
to protect the public welfare from any known or anticipated
adverse effects of a pollutant.

The California Air Resources Board has identified lead and vinyl
chloride as “toxic air contaminants” with no threshold level of
exposure for adverse health effects determined. These actions
allow for the implementation of control measures at levels below
the ambient concentrations specified for these pollutants.

National lead standard, rolling 3-month average: final rule signed
October 15, 2008.

On June 2, 2010, a new 1-hour SO2 standard was established and
the existing 24-hr and annual primary standards were revoked. To
attain the 1-hr national standard, the 3-year average of the annual
99th percentile of the 1-hr daily maximum concentrations at each
site must not exceed 75 ppb. The 1971 SO2 national standards
(24-hour and annual) remain in effect until one year after an area
is designated for the 2010 standard, except that in areas
designated nonattainment for the 1971 standards, the 1971
standards remain ineffect until implementation plans to attain or
maintain the 2010 standards are approved. Note that the 1-hour
national standard is in units of ppb. California standards are in
units of ppm. To directly compare the 1-hr national standard to the
California standard the units can be converted to ppm. In this
case, the national standard of 75 ppb is identical to 0.075 ppm.
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Table 2.1-2 Air Quality Designations for San Diego County

Pollutant NAAQS Attainment CAAQS Attainment Status
Status
Ozone (03) 1-hour Nonattainment
(0.09 ppm)
8-hour Nonattainment
(0.075 ppm)
Nitrogen Dioxide (NOy) 1-hour Attainment (100 ppb) Attainment (0.18 ppm)

Annual Arithmetic
Mean

Attainment (0.053
ppm)

Attainment (0.030 ppm)

Carbon Monoxide 1-hour Attainment (35 ppm) Attainmetn (20 ppm)
8-hour Attainment (9 ppm) Attainment (9 ppm)

Sulfur Dioxide (SO,) 1-hour Attainment (75 ppb) Attainment (0.25 ppm)
24-hour Attainment (0.14 ppm) | Attainment (0.04 ppm)

Respirable Particulate Matter | 24-hour Attainment (150 Nonattainment (50 ug/m°)

(PM3p)

ug/m®)

Annual Arithmetic
Mean

Attainment (20 ug/m°)

Fine Particulate Matter
(PM2.5)

24-hour

Attainment (35 ug/m°)

Annual Arithmetic
Mean

Unclassified (12.0

Nonattainment (12 ug/m°)

Lead (Pb)

30-day average

ug/m®)

Attainment (1.5 ug/m®)

Rolling 3-month
average

Attainment (0.15
ug/m®)

Source: San Diego Air Pollution Control District 2013 Annual Report.
http://www.sdapcd.org/info/reports/2013_annual_rpt.pdf. Accessed on November 17, 2014.

2.1.2 Particulate Matter (PM)

PM is a complex mixture of extremely small particles and liquid droplets. PM is made up of a
number of components, including acids (such as nitrates and sulfates), organic chemicals,
metals, and soil or dust particles. Natural sources of particulates include windblown dust and
ocean spray. Some patrticles are emitted directly into the atmosphere. Others, referred to as
secondary particles, result from gases that are transformed into particles through physical and
chemical processes in the atmosphere.

The size of PM is directly linked to the potential for causing health problems. EPA is concerned
about particles that are 10 micrometers in diameter or smaller because those are the particles
that generally pass through the throat and nose and enter the lungs. Once inhaled, these
particles can affect the heart and lungs and cause serious health effects such as aggravation of
respiratory and cardiovascular disease, lung disease, decreased lung function, asthma attacks,
and certain cardiovascular problems such as heart attacks and irregular heartbeat. Individuals
particularly sensitive to fine particle exposure include older adults, people with heart and lung
disease, and children. EPA groups PM into two categories, coarse PM or PMyo, and fine PM or
PM, 5, as described below.

Inhalable coarse particles (PM;o), such as those found near roadways and dusty industries, are
larger than 2.5 micrometers and smaller than 10 micrometers in diameter. Sources of coarse
particles include crushing or grinding operations and dust from paved or unpaved roads. Control
of PMy is primarily achieved through the control of dust at construction and industrial sites, the
cleaning of paved roads, and the wetting or paving of frequently used unpaved roads.

PMy, includes the subgroup of finer particles (PM,5s), such as those found in smoke and haze,
with an aerodynamic diameter of 2.5 microns or smaller. These finer particles pose an
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increased health risk because they can deposit deep in the lungs and contain substances that
are particularly harmful to human health. Sources of fine particles include all types of
combustion activities such as motor vehicles, power plants, wood burning, and certain industrial
processes. PM; s is the major cause of reduced visibility (haze) in California.

2.1.3 Carbon Monoxide (CO)

CO is a colorless and odorless gas that, in the urban environment, is associated primarily with
the incomplete combustion of fossil fuels in motor vehicles. Relatively high concentrations are
typically found near crowded intersections and along heavily used roadways carrying slow-
moving traffic. Even under the most severe meteorological and traffic conditions, high
concentrations of CO are limited to locations within a relatively short distance (300 to 600 feet)
of heavily traveled roadways. Overall, CO emissions are decreasing because of the Federal
Motor Vehicle Control Program, which has mandated increasingly lower emission levels for
vehicles manufactured since 1973. CO concentrations are typically higher in the winter;
therefore, California has required the use of oxygenated gasoline in the winter months to reduce
CO emissions.

In addition to regional CO emissions, localized CO emissions can be of concern. Vehicle traffic
emissions can cause localized CO impacts and severe vehicle congestion at major signalized
intersections can generate elevated CO levels, called “hotspots,” that can be hazardous to
human receptors adjacent to the intersections.

2.1.4 Nitrogen Dioxide (NO-)

NO, is a gas that is a product of the combustion of fossil fuels generated from vehicles and
stationary sources, such as power plants and boilers. NO, can cause lung damage. As noted
above, NO; is a type of NOyx and is a principal contributor to ozone and smog production.

2.1.5 Sulfur Dioxide (SO,)

SO, is a gas that is a product of the combustion of fossil fuels, with the primary source being
power plants and heavy industry that utilize coal or oil as fuel. SO, is also a product of diesel
engine emissions. The human health effects of SO, include lung disease and breathing
problems for asthmatics. SO, in the atmosphere contributes to the formation of acid rain. In the
Basin, there is relatively little combustion of coal and oil; therefore, SO, is less of a concern than
in other parts of the country.

2.1.6 Lead (Pb)

Lead is a highly toxic metal that may cause a range of human health effects. Lead anti-knock
additives in gasoline represent a major source of Lead emissions to the atmosphere. However,
Lead emissions have significantly decreased due to the near elimination of leaded gasoline use.
Lead-based paint, banned or limited by EPA in the 1980s, is a health hazard when it
deteriorates by peeling, chipping, or cracking; or generates lead dust when scraped, sanded, or
heated.
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2.2 Existing Air Quality

Ambient air pollutant concentrations in the SDAB are measured at 10 air quality monitoring
stations operated by the SDAPCD. The closest and most representative SDAPCD air quality
monitoring station to the project site is the Del Mar monitoring station, located at 215 9th St in Del
Mar, CA. However, that monitoring station only collects data on concentrations of Os. The closest
monitoring station with complete data is the Escondido monitoring station, located at 600 East
Valley Parkway in Escondido, California. The Escondido station is in an urbanized area located
inland, and therefore, may not completely represent the existing conditions at the project site,
especially for CO, PMy,, and PM,5s which are pollutants attributable to local emission sources.
Table 2 presents the most recent data over the past four years from the Del Mar and Escondido
monitoring stations as summaries of the exceedances of standards and the highest pollutant
levels recorded for years 2008 through 2010 as show in Table 2.2-1.
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Table 2.2-1 Ambient Air Quality Summary — Del Mar and Escondido Monitoring Stations

Pollutant Standards 2008 2009 2010
Carbon Monoxide (CO)

National maximum 8-hour concentration (ppm) 2.81 3.24 2.46

State maximum 8-hour concentration (ppm) 2.81 3.54 2.46

State maximum 1-hour concentration (ppm) 5.7 5.2 4.6
Number of Days Standard Exceeded

NAAQS 8-hour (>9.0 ppm)

CAAQS 8-hour (>9.0 ppm) 0 0 0

CAAQS 1-hour (>20.0 ppm) 0 0 0
Nitrogen Dioxide (NO>)

State maximum 1-hour concentration (ppm) 0.081 0.073 0.064

Annual Average (ppm) 0.018 0.016 0.014
Number of Days Standard Exceeded

CAAQS 1-hour 0 0 0
Ozone

State max 1-hour concentration (ppm) 0.117 0.097 0.085

National maximum 8-hour concentration (ppm) 0.078 0.084 0.072
Number of Days Standard Exceeded

CAAQS 1-hour (>0.09 ppm) 2 1 0

CAAQS 8- hour (>0.070 ppm)/ NAAQS 8-hour (>0.075
ppm) 11/3 3/1 2/0
Particulate Matter (PMsg)

National maximum 24-hour concentration (pg/m3) 82.0 73.0 42.0

State maximum 24-hour concentration (pg/ms) 84.0 74.0 43.0

State annual average concentration (ug/ms) * 24.6 21.0
Estimated Number of Days Standard Exceeded

NAAQS 24-hour (>150 ug/m?) 0 0 0

CAAQS 24-hour (>50 pg/m®) 1 1 0
Particulate Matter (PM2s

National maximum 24-hour concentration (pg/m3) 44.0 78.3 48.4

State maximum 24-hour concentration (pg/m3) 44.0 78.4 52.2

National annual average concentration (pg/mg) * 134 12.2

State annual average concentration (pg/m3) 12.4 * *
Estimated Number of Days Standard Exceeded

NAAQS 24-hour (>65 pg/m®) 3 2 2

Notes:

* Data unavailable

ppm = parts per million; pg/m3 = micrograms per cubic meter
Source: ARB 2011
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3 Greenhouse Gases
This section describes the existing regulatory framework surrounding GHG emissions.

3.1 Federal Plans, Policies, Requlations, and Laws

3.1.1 Proposed Endangerment and Cause or Contribute Findings for GHG under the
CAA

On December 7, 2009, USEPA signed two distinct findings regarding greenhouse gases under
section 202(a) of the Clean Air Act:

e Endangerment Finding: The Administrator finds that the current and projected
concentrations of the six key well-mixed greenhouse gases—CO,, CH4, N,O, HFCs,
PFCs, and SFs—in the atmosphere threaten the public health and welfare of current and
future generations.

e Cause or Contribute Finding: The Administrator finds that the combined emissions of
these well-mixed greenhouse gases from new motor vehicles and new motor vehicle
engines contribute to the greenhouse gas pollution which threatens public health and
welfare.

These findings do not themselves impose any requirements on industry or other entities.
However, this action is a prerequisite to finalizing USEPA’s proposed GHG emission standards
for light-duty vehicles, which USEPA proposed in a joint proposal including the Department of
Transportation's (DOT) proposed Corporate Average Fuel Economy (CAFE) standards on
September 15, 2009. In April 2010, the DOT and USEPA established greenhouse gas emission
and fuel economy standards for model year 2012-2016 light-duty cars and trucks. On November
16, 2011, the DOT and USEPA proposed stringent federal greenhouse gas and fuel economy
standards for model year 2017-2025 passenger cars and light-duty trucks. In addition to the
standards for light-duty vehicles, the DOT and USEPA announced standards to reduce GHG
emissions and improve the fuel efficiency of heavy-duty trucks and buses on August 9, 2011.

3.1.2 Mandatory Greenhouse Gas Reporting Rule

On September 22, 2009, USEPA published the Final Mandatory Greenhouse Gas Reporting
Rule (Reporting Rule) in the Federal Register. The Reporting Rule requires reporting of GHG
data and other relevant information from fossil fuel and industrial GHG suppliers, vehicle and
engine manufacturers, and all facilities that would emit 25,000 MT or more of CO.e per year.
Facility owners are required to submit an annual report with detailed calculations of facility GHG
emissions due on March 31 for emissions in the previous calendar year. The Reporting Rule
would also mandate recordkeeping and administrative requirements to enable USEPA to verify
the annual GHG emissions reports. Owners of existing facilities that commenced operation prior
to January 1, 2011, are required to submit an annual report for calendar year 2011.

3.2 State Plans, Policies, Requlations, and Laws

ARB is the agency responsible for coordination and oversight of state and local air pollution
control programs in California and for implementing the California Clean Air Act (CCAA).

Encinitas-Solana Beach Shoreline Study I-7 Final Report



Appendix | — Air Quality Analysis

321 Assembly Bill (AB) 1493

AB 1493, signed in 2002, required that ARB develop and adopt by January 1, 2005, regulations
that achieve “the maximum feasible reduction of greenhouse gases emitted by passenger
vehicles and light-duty trucks and other vehicles determined by ARB to be vehicles whose
primary use is noncommercial personal transportation in the state.”

In 2004, ARB adopted standards requiring automobile manufacturers to meet fleet-average
GHG emissions limits for all passenger cars, light-duty trucks within various weight criteria, and
medium-duty passenger vehicle weight classes (i.e., any medium-duty vehicle with a gross
vehicle weight rating less than 10,000 pounds that is designed primarily for the transportation of
persons), and beginning with the 2009 model year. For passenger cars and light-duty trucks, the
GHG emission limits for the 2016 model year are approximately 37 percent lower than the limits
for the first year of the regulations, the 2009 model year. Before the regulations could go into
effect, US EPA had to grant California a waiver under the CAA, allowing California to regulate
GHG emissions from motor vehicles within the state. USEPA granted the waiver in 2009.

In the fall of 2010, California accepted compliance with the federal GHG standards as meeting
similar state standards as adopted in 2004, resulting in the first coordinated national program.

322 Executive Order S-3-05

Executive Order S-3-05, signed in June 2005, proclaimed that the State of California is
vulnerable to the impacts of climate change. Executive Order S-3-05 declared that increased
temperatures could reduce the Sierra Nevada's snowpack, further exacerbate California’s air
guality problems, and potentially cause a rise in sea levels. To combat those concerns, the
Executive Order established total GHG emission targets. Specifically, emissions are to be
reduced to the 2000 level by 2010, the 1990 level by 2020, and to 80percent below the 1990
level by 2050.

Executive Order S-3-05 directed the Secretary of Cal/EPA to coordinate a multi-agency effort to
reduce GHG emissions to the target levels and to submit biannual reports to the Governor and
the State Legislature describing progress made toward reaching the emission targets, impacts
of global warming on California’s resources, and mitigation and adaptation plans to combat
these impacts. The Secretary of Cal/EPA created the California Climate Action Team (CCAT),
made up of members from various state agencies and commissions, which responsible for
implementing global warming emissions reduction programs. CCAT is also responsible for
reporting on the progress made toward meeting the statewide GHG targets.

323 Executive Order S-1-07

Executive Order S-1-07, signed in 2007, establishes a goal that the carbon intensity of
transportation fuels sold in California should be reduced by a minimum of 10percent by 2020.
ARB identified this Low Carbon Fuel Standard (LCFS) as a discrete early action item under AB
32, and the final ARB resolution (No. 09-31) was issued on April 23, 2009.
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Attachment 11 Alternative EN-1A Emissions
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EN 1A - Low Sea Level

Daily Emissions (pounds/day)

Annual Emissions (tons/year)

ROG NOX co SOX PM10 PM2.5 C02 ROG NOX co SOX PM10 PM2.5 €02
Off-Shore Equipment
(Dredge/Pumps)

106.68 774.99 585.17 39.22 36.08 | 101,752.98 4.37 31.77 23.99 1.61 1.48 3,796

Construction Off-Road
Equipment 11.84 111.42 47.17 0.15 10.45 4.71 15,326.46 0.61 5.74 2.43 0.01 0.75 0.44 720
On-Road Motor
Vehicles 0.15 3.54 1.36 0.01 0.14 0.09 898.25 0.00 0.02 0.05 0.00 0.00 0.00 15
Total On-Shore
Emissions 11.99 114.96 48.54 0.16 10.59 4.80 16,224.71 0.61 5.76 2.48 0.01 0.76 0.44 4,531
Amortized Construction 906
EN-1A - High Sea Level

Daily Emissions (pounds/day) Annual Emissions (tons/year)

ROG NOX co SOX PM10 PM2.5 €02 ROG NOX co SOX PM10 PM2.5 €02
Off-Shore Equipment
(Dredge/Pumps)

106.68 774.99 585.17 39.22 36.08 | 101,752.98 4.69 34.10 25.75 1.73 1.59 4,074

Construction Off-Road
Equipment 11.84 111.42 47.17 0.15 10.45 4.71 15,326.46 0.65 6.07 2.57 0.01 0.80 0.47 761
On-Road Motor
Vehicles 0.15 3.54 1.36 0.01 0.14 0.09 898.25 0.00 0.02 0.05 0.00 0.00 0.00 15
Total On-Shore
Emissions 11.99 114.96 48.54 0.16 10.59 4.80 16,224.71 0.65 6.10 2.62 0.01 0.80 0.47 4,851
Amortized Construction 970




EN -1A - Low Sea Level

Daily Emissions (pounds/day)

ROG NOX co SOX PM10 PM2.5 COo2
Off-Shore Equipment
(Dredge/Pumps)

27.81 203.95 585.17 4.71 4.33 101,752.98

Construction Off-Road
Equipment 6.22 44.98 25.61 0.08 8.15 2.60 7,219.52
On-Road Motor
Vehicles 0.10 2.03 0.61 0.01 0.11 0.06 797.79
Total On-Shore
Emissions 6.32 47.01 26.22 0.09 8.26 2.66 8,017.32
EN-1A - High Sea Level

Daily Emissions (pounds/day)

ROG NOX co SOX PM10 PM2.5 Co2
Off-Shore Equipment
(Dredge/Pumps)

27.81 203.95 585.17 4.71 4.33 101,752.98

Construction Off-Road
Equipment 6.22 44.98 25.61 0.08 8.15 2.60 7219.52
On-Road Motor
Vehicles 0.10 2.03 0.61 0.01 0.11 0.06 797.79
Total On-Shore
Emissions 6.32 47.01 26.22 0.09 8.26 2.66 8,017.32




Alternative EN-1A - Construction

- Low Sea Level Rise

U Emission Factor
. sage ) —
Source Description Numb Unit Fugitive Dust

Y L UMBer 1 Eactor " | roa | Nox | co | sox | Pm10 | PM2.5 2 co2 | cHa| unit

PM10 [ PM2.5

Off-road Mobile Sources
Pump 1 24 hrs/day | 0.17 | 2.02 [0.69[0.003| 0.06 0.06 - - 345.20| 0.02 [Ibs/hr
Loader 1 12 hrs/day | 0.11 | 0.78 [0.46[0.001| 0.04 0.04 - - 108.61| 0.01 |lbs/hr
Dozer 2 12 hrs/day | 0.27 | 2.23 [1.04[0.002] 0.09 0.09 - - 239.09| 0.02 [Ibs/hr
Fugitive Dust
Bulldozing | - 24 Jhrsiday | - [ - - | - - - Jo26 ] o004 T - ] [Ib/hr

Peak Daily Emissions Summary, Uncontrolled =

Peak Dally Emissions Summary, Conirolled =




Alternative EN-1A - Construction - Low Sea Level

Emissions Summary

oo Usage —
Source Description Number | o ctor ROG NOX co Sox PM10 PM2.5 Fugitive Dust coz CH4 Unit
PM10 [ Pm25
Off-road Mobile Sources
Pump 1 24 4.05 48.39 16.63 0.08 1.45 1.33 - - 8,285 0.37 Ibs/day
Loader 1 12 1.26 9.41 5.54 0.01 0.50 0.46 - - 1,303 0.11 Ibs/day
Dozer 2 12 6.53 53.63 25.01 0.06 2.22 2.04 - - 5,738 0.59 Ibs/day
11.84 111.42 47.17 0.15 4.17 3.83 15,326.46 1.07 Ibs/day
Fugitive Dust
Bulldozing - 24 - - - - - - 6.28 0.88 - Ibs/day
Peak Daily Emissions Summary, Uncontrolled = 11.84 111.42 47.17 0.15 4.17 3.83 6.28 0.88 15,326.46 1.07 Ibs/day
Peak Daily Emissions Summary, Controlled = 11.84 111.42 47.17 0.15 10.45 4.71 15,326.46 1.07[Ibs/day
Project Length |Work Days
103
Encinitas Solana Beach Total
Dredging |Constructi
Volume Dredging Days [Construction Days [Volume Dredging Days |Construction Days |Volume Days on Days
LSL 820,000 82 103 1,180,000 118 139 | HHHHHH 200 242
HSL 880,000 88 109 1,970,000 197 218 | #HHAHHHHIH 285 327




Alternative EN-1A - Construction - Low Sea Level

oo Usage —
Source Description Number | ctor ROG | Nox | co | sox | pmio | pmas |Fuditive Dust co2 cH4 | unit
PM10 | PM2.5

Off-road Mobile Sources

Pump 1 24 0.21 | 249 | 0.86 | 0.00 | 0.07 0.07 - - 388 0.0171 |[tons

Loader 1 12 0.06 [ 0.48 | 0.29 | 0.00 | 0.03 0.02 - - 61 0.0053 |tons

Dozer 2 12 0.34 | 2.76 1.29 | 0.00 | 0.11 0.11 - - 269 0.0276 [tons
061 | 574 | 243 ] 0.01 | 0.21 0.20 718.27 0.05 tons

Fugitive Dust

Bulldozing | - [ 24 - - - - - -

Peak Daily Emissions Summary, Uncontrolled = 0.61| 574 | 243 | 0.01 | 0.21 0.20 tons

Peak Daily Emissions Summary, Controlted = 0.61 | 574 | 243 ] 0.01 0.75 0.44] 054 | 0.24 718 0.050 [tons

Total GHG Emissions 720 [tons

Global Warming Potential
Atmospher| Global
ic Lifetime|warmi

Gas (ears) | ng
Carbon Dioxide 50-200 1
Methane 12+3 25
Nitrous Oxide 120 298
HFEC-23 264 14800
HFC-134a 14.6 1430
HFC-152a 15 124
PFC: 50000 | 7390
PFC: 10000 | 12200

Sulfur Hexafluoride (SFg)| 3200 | 22800

Source: IPCC, 2007. Climate Change 2007: The F




Alternative EN-1A - Construction - Low Sea Level Rise

Assumptions

Main Generator Engine 5000 bhp
3728.5 kW

Aux Generator Engine 1500 bhp
1118.5 kW

Construction Days Per Year 82.0

Emissions (pounds per day)

Time
(hours per
Activity day) ROG NOXx CO PM10 PM2.5 CO2
Barge 24 106.68 774.99 585.17 39.22 36.08 [ 101,752.98
Emissions (tons per year)
Activity ROG NOXx CO PM10 PM2.5 CO2
Barge 4.37 31.77 23.99 1.61 1.48 3,796
Emission Factors (g/bhp-hr)
ROG NOXx CO PM10 PM2.5 CO2 Fuel
2015 0.68 4.94 3.73 0.25 0.23 648.6 184.15
2020 0.18 1.30 3.73 0.03 0.03 648.6 184.15

Source: ARB Harborcraft Emission Inventory Database
Load Factor

Engine Load factor
Propulsion 0.5
Auxiliary 0.31

*Source: Carl Moyer Table B-19 > > >
http://www.arb.ca.gov/msprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part4.pdf

Rev. 10/2006 Page 1 of 1



Alternative EN-1A - Construction - Low Sea Level Rise

On-Road Construction Emissions

Total Daily Emissions (Ibs)

\Worker Trips 20 .
Equipment Delivery 8 20 160 2 320 0.10} 3.16 0.47 0.01] 0.08 0.06] 598
Total 28 40) 560 105 41,520 0.15 3.54] 1.36 0.01] 0.14] 0.09) 898.25

Global Warming Potential

Globa Warming
Potential
Atmospheric (100 year time
Gas Lifetime (years) horizon)

Carbon Dioxide 50-200 1

Methane 12+3 25

Nitrous Oxide 120 298

HFC-23 264 14800

HFC-134a 14.6 1430

HFC-152a 1.5 124

PFC: 50000 7390

Tetrafluoromethan|

e(CFy)

PFC: 10000 12200

Hexafluoromethan

e (CyFe)

Sulfur 3200 22800

Hexafluoride

(SFe)

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to the Fourth Assessment Report of the IPCC.



Alternative EN-1A - Construction - Low Sea Level Rise

On-Road Construction Emissions

Total Emission (tons)

\Worker Trips 20
Equipment Delivery 8 20 160 2 320 0.00} 0.003 0.00 0.00 0.00] 0.00] 1 1
Total 28 40) 560 105 41,520 0.00 0.02 0.05 0.00 0.00) 0.00) 16.05) 14.60]
Global Warming Potential
Globa Warming
Potential
Atmospheric (100 year time
Gas Lifetime (years) horizon)
Carbon Dioxide 50-200 1
Methane 12+3 25
Nitrous Oxide 120 298
HFC-23 264 14800
HFC-134a 14.6 1430
HFC-152a 1.5 124
PFC: 50000 7390
Tetrafluoromethan|
e(CFy)
PFC: 10000 12200
Hexafluoromethan
e (CyFe)
Sulfur 3200 22800
Hexafluoride
(SFe)

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to the Four



Alternative EN-1A - Operations - Low Sea Level Rise

U Emission Factor

. sage . —

Source Description Number Unit Fugitive Dust .
P Factor ROG | NOX | CO | SOX | PM10 | PM2.5 J CO2 | CH4 Unit

PM10 | PM2.5

Off-road Mobile Sources

Pump 1 24 hrs/day 0.01 | 0.06 |0.05|0.000| 0.00 0.00 - - 7.42 | 0.00 [lbs/hr

Loader 1 12 hrs/day 0.08 | 0.47 [0.44|0.001| 0.02 0.02 - - 108.61| 0.01 |lbs/hr

Dozer 2 12 hrs/day 0.21 | 1.58 | 0.80|0.002| 0.06 0.06 - - 239.08 | 0.02 |lbs/hr

Fugitive Dust

Bulldozing - [ 24 Jhrsiday [ - - -1 - - - | o026 [ 004 [ - ] [Ib/hr

Peak Daily Emissions Summary, Uncontrolled =

Peak Daily Emissions Summary, Controlled =




Alternative EN-1A - Operations - Low .

U Emissions Summary
. sage —
F D
Source Description Number | octor ROG NOX co sox PM10 PM2.5 ugitive Dust co2 CH4 Unit
PM10 PM2.5
Off-road Mobile Sources
Pump 1 24 0.23 1.43 1.11 0.00 0.07 0.07 - - 178 0.02 Ibs/day
Loader 1 12 0.90 5.70 5.29 0.01 0.28 0.26 - - 1,303 0.08 Ibs/day
Dozer 2 12 5.08 37.85 19.21 0.06 1.51 1.39 - - 5,738 0.46 Ibs/day
6.22 44.98 25.61 0.08 1.87 1.72 7,219.52 0.56 Ibs/day
Fugitive Dust
Bulldozing | - [ 24 - - - - - - 6.28 0.88 - Ibs/day
Peak Daily Emissions Summary, Uncontrolled = 6.22 44.98 25.61 0.08 1.87 1.72 6.28 0.88 7,219.52 0.56 Ibs/day
Peak Daily Emissions Summary, Controlled = 6.22 44.98 25.61 0.08 8.15 2.60 7,219.52 0.56|lbs/day
Project Length  |Workdays
55
Encinitas Solana Beach Total
Dredging |Construction
Volume Dredging Days [Construction Days |Volume Dredging Days |Construction Days |Volume Days Days
LSL 340,000 34 55 500,000 50 71| 840,000 84 126
HSL 400,000 40 61 960,000 96 117 | #HHHH## 136 178




Alternative EN-1A - Operations - Low .

A Usage e
[ Di
Source Description Number | octor ROG | NOX | cO [ sox | Pm10 | pmzs |—=ditive Dust coz CH4 | Unit
PM10 | PM2.5
Off-road Mobile Sources
Pump 1 24 0.01 | 0.04 | 0.03 | 0.00 0.00 0.00 - - 4 0.0005 |tons
Loader 1 12 0.02 | 0.16 | 0.15 | 0.00 0.01 0.01 - - 33 0.0020 |tons
Dozer 2 12 0.14 | 1.04 | 0.53 | 0.00 0.04 0.04 - - 144 0.0115 |tons
0.17 | 1.24 | 0.70 | 0.00 0.05 0.05 180.67 0.01 [tons
Fugitive Dust
Bulldozing - 24 - - - - - -
Peak Daily Emissions Summary, Uncontrolled = 0.17 | 1.24 | 0.70 | 0.00 [ 0.05 0.05 tons
Peak Daily Emissions Summary, Controlled = 0.17 | 1.24 1 0.70 | 0.00 0.22 0.07 181 0.014 [tons
Total GHG Emissions 181 |[tons
Global Warming Potential
Atmosp [ Global
heric  |warmi
Gas Lifetime| pg
Carbon Dioxide 50-200 1
Methane 12+ 3 25
Nitrous Oxide 120 298
HFC-23 264 14800
HFC-134a 14.6 | 1430
HFC-152a 15 124
PFC: Tetrafluoromethane (CF,)[ 50000 | 7390
PFC: Hexafluoromethane 10000 {12200
Sulfur Hexafluoride (SFg) 3200 | 22800




Alternative EN-1A - Operations - Low Sea Level Rise

Assumptions
Main Generator Engine

Aux Generator Engine

Operating Days Per Year

5000 bhp
3728.5 KW
1500 bhp
1118.5 kW

34.0

Emissions (pounds per day)

Time
(hours per
Activity day) ROG NOXx CO PM10 PM2.5 CO2
Barge 24 27.81 203.95 585.17 4.71 4.33 101,753
Emissions (tons per year)
Activity ROG NOXx CO PM10 PM2.5 CO2
Barge 0.47 3.47 9.95 0.08 0.07 1,730
Emission Factors (g/bhp-hr)
ROG NOXx CO PM10 PM2.5 CO2 Fuel
2015 0.68 4.94 3.73 0.25 0.23 648.6 184.15
2020 0.18 1.30 3.73 0.03 0.03 648.6 184.15

Source: ARB Harborcraft Emission Inventory Database

Load Factor

Engine

Load factor

Propulsion
Auxiliary

0.5
0.31

*Source: Carl Moyer Table B-19 > > >

http:/lIwww.arb.ca.gov/imsprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part4.pdf

Rev. 10/2006

Page 1 of 1



Alternative EN-1A - Operations - Low Sea Level Rise

On-Road Construction Emissions

Total Daily Emissions (Ibs)

\Worker Trips 20 . .
Equipment Delivery 8| 20 160) 2 320 008 148 036 001 0.06] 0.04] 547]
Total Zﬂ 40 560 57| 22,320 0.10] 2.03 0.61| 0.01] 0.114 0.06 797.79]
Global Warming Potential
Global Warming
Atmospheric Potential
Lifetime (100 year time
Gas (years) horizon)
Carbon Dioxide 50-200 1
Methane 12+3 25
Nitrous Oxide 120 298
HFC-23 264 14800
HFC-134a 14.6 1430
HFC-152a 15 124
PFC: 50000 7390
Tetrafluoromethan
e(CFy)
PFC: 10000 12200
Hexafluoromethan|
e(CoFe)
Sulfur 3200 22800
Hexafluoride
(SFo)

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to the Fourth Assessment Report of the IPCC.



Alternative EN-1A - Operations - Low Sea Level Rise

On-Road Construction Emissions

Total Emission (tons)

\Worker Trips 20
Equipment Delivery 8| 20 160) 2 320 0.00 0.001] 0.00 0.00 0.00] 0.00] 1 o]
Total 28] 40 560) 57, 22,320 0.00) 0.02] 0.01] 0.00) 0.00 0.00 7.45] 6.78|
Global Warming Potential
Global Warming
Atmospheric Potential
Lifetime (100 year time
Gas (years) horizon)
Carbon Dioxide 50-200 1
Methane 12+3 25
Nitrous Oxide 120 298
HFC-23 264 14800
HFC-134a 14.6 1430
HFC-152a. 15 124
PFC: 50000 7390
Tetrafluoromethan
e(CFy)
PFC: 10000 12200
Hexafluoromethan|
e (CaFo)
Sulfur 3200 22800
Hexafluoride
(SFo)

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to the Fourth



Alternative EN-1A - Construction - High Sea Level Rise

U Emission Factor
. sage ) —
Source Description Numb Unit Fugitive Dust

Y L UMBer 1 Eactor " | roa | Nox | co | sox | Pm10 | PM2.5 2 co2 |cHa| unit

PM10 [ PM2.5

Off-road Mobile Sources
Pump 1 24 hrs/day | 0.17 | 2.02 [0.69[0.003| 0.06 0.06 - - 345.20| 0.02 [Ibs/hr
Loader 1 12 hrs/day | 0.11 | 0.78 [0.46[0.001| 0.04 0.04 - - 108.61| 0.01 |lbs/hr
Dozer 2 12 hrs/day | 0.27 | 2.23 [1.04[0.002] 0.09 0.09 - - 239.09| 0.02 [Ibs/hr
Fugitive Dust
Bulldozing - 24 Jhrsiday | - [ - - | - - - Jo26 ] o004 T - ] [Ib/hr

Peak Daily Emissions Summary, Uncontrolled =

Peak Dally Emissions Summary, Conirolled =




Alternative EN-1A - Construction - High Sea Leve

Emissions Summary

oo Usage —
Source Description Number | o ctor ROG NOX co Sox PM10 PM2.5 Fugitive Dust coz CH4 Unit
PM10 [ Pm25
Off-road Mobile Sources
Pump 1 24 4.05 48.39 16.63 0.08 1.45 1.33 - - 8,285 0.37 Ibs/day
Loader 1 12 1.26 9.41 5.54 0.01 0.50 0.46 - - 1,303 0.11 Ibs/day
Dozer 2 12 6.53 53.63 25.01 0.06 2.22 2.04 - - 5,738 0.59 Ibs/day
11.84 111.42 47.17 0.15 4.17 3.83 15,326.46 1.07 Ibs/day
Fugitive Dust
Bulldozing - 24 - - - - - - 6.28 0.88 - Ibs/day
Peak Daily Emissions Summary, Uncontrolled = 11.84 111.42 47.17 0.15 4.17 3.83 6.28 0.88 15,326.46 1.07 Ibs/day
Peak Daily Emissions Summary, Controlled = 11.84 111.42 47.17 0.15 10.45 4.71 15,326.46 1.07[Ibs/day
Project Length |Work Days
109
Encinitas Solana Beach Total
Dredging |Constructi
Volume Dredging Days [Construction Days [Volume Dredging Days |Construction Days |Volume Days on Days
LSL 820,000 82 103 1,180,000 118 139 | HHHHHH 200 242
HSL 880,000 88 109 1,970,000 197 218 | #HHAHHHHIH 285 327




Alternative EN-1A - Construction - High Sea Leve

oo Usage —
Source Description Number | ctor ROG | Nox | co | sox | pmio | pmzs |Fuditive Dust co2 cH4 | unit
PM10 | PM2.5

Off-road Mobile Sources

Pump 1 24 0.22 | 2.64 | 0.91 | 0.00 | 0.08 0.07 - - 411 0.0181 |[tons

Loader 1 12 0.07 { 0.51 | 0.30 | 0.00 | 0.03 0.03 - - 65 0.0056 |tons

Dozer 2 12 0.36 | 2.92 1.36 | 0.00 | 0.12 0.11 - - 285 0.0292 |[tons
0.65 | 6.07 | 257 | 0.01 | 0.23 0.21 760.12 0.05 tons

Fugitive Dust

Bulldozing | - [ 24 - - - - - -

Peak Daily Emissions Summary, Uncontrolled = 0.65| 6.07 | 257 | 0.01 | 0.23 0.21 tons

Peak Daily Emissions Summary, Controlted = 0.65 | 6.07 | 257 [ 0.01 0.80 0.47] 057 0.26 760 0.053 [tons

Total GHG Emissions 761 |tons

Global Warming Potential
Atmospher| Global
ic Lifetime|warmi

Gas (ears) | ng
Carbon Dioxide 50-200 1
Methane 12+3 25
Nitrous Oxide 120 298
HFEC-23 264 14800
HFC-134a 14.6 1430
HFC-152a 15 124
PFC: 50000 | 7390
PFC: 10000 | 12200

Sulfur Hexafluoride (SFg)| 3200 | 22800

Source: IPCC, 2007. Climate Change 2007: The F




Alternative EN-1A - Construction - High Sea Level Rise

Assumptions
Main Generator Engine

Aux Generator Engine

Construction Days Per Year

5000 bhp
3728.5 kW
1500 bhp
1118.5 kW

88.0

Emissions (pounds per day)

Time
(hours per
Activity day) ROG NOXx CO PM10 PM2.5 CO2
Barge 24 106.68 774.99 585.17 39.22 36.08 | 101,752.98
Emissions (tons per year)
Activity ROG NOXx CO PM10 PM2.5 CO2
Barge 4.69 34.10 25.75 1.73 1.59 4,074
Emission Factors (g/bhp-hr)
ROG NOXx CO PM10 PM2.5 CO2 Fuel
2015 0.68 4.94 3.73 0.25 0.23 648.6 184.15
2020 0.18 1.30 3.73 0.03 0.03 648.6 184.15

Source: ARB Harborcraft Emission Inventory Database

Load Factor

Engine

Load factor

Propulsion
Auxiliary

0.5
0.31

*Source: Carl Moyer Table B-19 > > >

http:/lIwww.arb.ca.gov/imsprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part4.pdf

Rev. 10/2006

Page 1 of 1



Alternative EN-1A - Construction - High Sea Level Rise

On-Road Construction Emissions

Total Daily Emissions (Ibs)

\Worker Trips 20 .
Equipment Delivery 8 20 160 2 320 0.10} 3.16 0.47 0.01] 0.08 0.06] 598
Total 28 40) 560 111 43,920 0.15 3.54] 1.36 0.01] 0.14] 0.09) 898.25

Global Warming Potential

Globa Warming
Potential
Atmospheric (100 year time
Gas Lifetime (years) horizon)

Carbon Dioxide 50-200 1

Methane 12+3 25

Nitrous Oxide 120 298

HFC-23 264 14800

HFC-134a 14.6 1430

HFC-152a 1.5 124

PFC: 50000 7390

Tetrafluoromethan|

e(CFy)

PFC: 10000 12200

Hexafluoromethan

e (CyFe)

Sulfur 3200 22800

Hexafluoride

(SFe)

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to the Fourth Assessment Report of the IPCC.



Alternative EN-1A - Construction - High Sea Level Rise

On-Road Construction Emissions

Total Emission (tons)

\Worker Trips 20
Equipment Delivery 8 20 160 2 320 0.00} 0.003 0.00 0.00 0.00] 0.00] 1 1
Total 28 40) 560 111 43,920 0.00 0.02 0.05 0.00 0.00) 0.00) 16.95) 15.42]
Global Warming Potential
Globa Warming
Potential
Atmospheric (100 year time
Gas Lifetime (years) horizon)
Carbon Dioxide 50-200 1
Methane 12+3 25
Nitrous Oxide 120 298
HFC-23 264 14800
HFC-134a 14.6 1430
HFC-152a 1.5 124
PFC: 50000 7390
Tetrafluoromethan|
e(CFy)
PFC: 10000 12200
Hexafluoromethan
e (CyFe)
Sulfur 3200 22800
Hexafluoride
(SFe)

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to the Four



Alternative EN-1A - Operations - High Sea Level Rise

U Emission Factor

. sage . —

Source Description Number Unit Fugitive Dust .
P Factor ROG | NOX | CO | SOX | PM10 | PM2.5 g CO2 | CH4 Unit

PM10 | PM2.5

Off-road Mobile Sources

Pump 1 24 hrs/day 0.01 | 0.06 | 0.05]0.000| 0.00 0.00 - - 7.42 0.00 |lbs/hr

Loader 1 12 hrs/day 0.08 | 0.47 | 0.44]0.001| 0.02 0.02 - - 108.61 | 0.01 |lbs/hr

Dozer 2 12 hrs/day 0.21 | 1.58 | 0.80]| 0.002| 0.06 0.06 - - 239.08 | 0.02 [Ibs/hr

Fugitive Dust

Bulldozing - | 24 Jhrsiday [ - - -1 - - - [ o026 [ 004 T - ] [Ib/hr

Peak Daily Emissions Summary, Uncontrolled =

Peak Daily Emissions Summary, Controlled =




Alternative EN-1A - Operations - High

U Emissions Summary
. sage —
F D
Source Description Number | octor ROG NOX co Sox PM10 PM2.5 ugitive Dust co2 CH4 Unit
PM10 PM2.5
Off-road Mobile Sources
Pump 1 24 0.23 1.43 1.11 0.00 0.07 0.07 - - 178 0.02 Ibs/day
Loader 1 12 0.90 5.70 5.29 0.01 0.28 0.26 - - 1,303 0.08 Ibs/day
Dozer 2 12 5.08 37.85 19.21 0.06 1.51 1.39 - - 5,738 0.46 Ibs/day
6.22 44.98 25.61 0.08 1.87 1.72 7,219.52 0.56 Ibs/day
Fugitive Dust
Bulldozing | - [ 24 - - - - - - 6.28 0.88 - Ibs/day
Peak Daily Emissions Summary, Uncontrolled = 6.22 44.98 25.61 0.08 1.87 1.72 6.28 0.88 7,219.52 0.56 Ibs/day
Peak Daily Emissions Summary, Controlled = 6.22 44.98 25.61 0.08 8.15 2.60 7,219.52 0.56|lbs/day
Project Length  |Workdays
61
Encinitas Solana Beach Total
Dredging |Construction
Volume Dredging Days |Construction Days [Volume Dredging Days |Construction Days |Volume Days Days
LSL 340,000 34 55 500,000 50 71| 840,000 84 126
HSL 400,000 40 61 960,000 96 117 | #HHHH#H 136 178




Alternative EN-1A - Operations - High

A Usage —
Fi Di
Source Description Number | octor ROG | NOX | cO | sox | PM10 | PMm2s [—o9itive Dust coz CH4 | unit
PM10 | PM2.5
Off-road Mobile Sources
Pump 1 24 0.01 | 0.04 [ 0.03| 0.00 | 0.00 0.00 - - 5 0.0006 [tons
Loader 1 12 0.03 | 0.17 [ 0.16( 0.00 | 0.01 0.01 - - 36 0.0023 [tons
Dozer 2 12 0.16 | 1.15 [ 0.59 | 0.00 | 0.05 0.04 - - 159 0.0127 |tons
0.19 | 1.37 [ 0.78 | 0.00 | 0.06 0.05 200.38 0.02 [tons
Fugitive Dust
Bulldozing - 24 - - - - - -
Peak Daily Emissions Summary, Uncontrolled = 0.19 | 1.37 |1 0.78 | 0.00 | 0.06 0.05 tons
Peak Daily Emissions Summary, Controlled = 019 | 1.37 ] 0.78 0.00 0.25 0.08 200 0.016 |[tons
Total GHG Emissions 201 |[tons
Global Warming Potential
Atmosp [Global
heric  |Warmi
Gas Lifetime| pg
Carbon Dioxide 50-200 1
Methane 12+ 3 25
Nitrous Oxide 120 298
HFC-23 264 | 14800
HFC-134a 14.6 | 1430
HFC-152a 15 124
PFC: Tetrafluoromethane (CF,)| 50000 | 7390
PFC: Hexafluoromethane 10000 (12200
Sulfur Hexafluoride (SFe) 3200 | 22800




Alternative EN-1A - Operations - High Sea Level Rise

Assumptions
Main Generator Engine

Aux Generator Engine

Operating Days Per Year

5000 bhp
3728.5 KW
1500 bhp
1118.5 kW

40.0

Emissions (pounds per day)

Time
(hours per
Activity day) ROG NOXx CO PM10 PM2.5 CO2
Barge 24 27.81 203.95 585.17 4.71 4.33 101,753
Emissions (tons per year)
Activity ROG NOXx CO PM10 PM2.5 CO2
Barge 0.56 4.08 11.70 0.09 0.09 2,035
Emission Factors (g/bhp-hr)
ROG NOXx CO PM10 PM2.5 CO2 Fuel
2015 0.68 4.94 3.73 0.25 0.23 648.6 184.15
2020 0.18 1.30 3.73 0.03 0.03 648.6 184.15

Source: ARB Harborcraft Emission Inventory Database

Load Factor

Engine

Load factor

Propulsion
Auxiliary

0.5
0.31

*Source: Carl Moyer Table B-19 > > >

http:/lIwww.arb.ca.gov/imsprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part4.pdf

Rev. 10/2006

Page 1 of 1



Alternative EN-1A - Operations - High Sea Level Rise

On-Road Construction Emissions

Total Daily Emissions (Ibs)

\Worker Trips 20 . .
Equipment Delivery 8| 20 160) 2 320 008 148 036 001 0.06] 0.04] 547]
Total Zﬂ 40 560 63 24,720] 0.10] 2.03 0.61| 0.01] 0.114 0.06 797.79]
Global Warming Potential
Global Warming
Atmospheric Potential
Lifetime (100 year time
Gas (years) horizon)
Carbon Dioxide 50-200 1
Methane 12+3 25
Nitrous Oxide 120 298
HFC-23 264 14800
HFC-134a 14.6 1430
HFC-152a 15 124
PFC: 50000 7390
Tetrafluoromethan
e(CFy)
PFC: 10000 12200
Hexafluoromethan|
e(CoFe)
Sulfur 3200 22800
Hexafluoride
(SFo)

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to the Fourth Assessment Report of the IPCC.



Alternative EN-1A - Operations - High Sea Level Rise

On-Road Construction Emissions

Total Emission (tons)

\Worker Trips 20
Equipment Delivery 8| 20 160 2 320 000 0.00] 0.00] 0.00 0.00 0.00 1] 0
Total Zﬂ 40 560 63 24,720] 0.00] 0.02] 0.01] 0.00] 0.00} 0.00} 8.21] 7.47]
Global Warming Potential
Global Warming
Atmospheric Potential
Lifetime (100 year time
Gas (years) horizon)
Carbon Dioxide 50-200 1
Methane 12+3 25
Nitrous Oxide 120 298
HFC-23 264 14800
HFC-134a 14.6 1430
HFC-152a 15 124
PFC: 50000 7390
Tetrafluoromethan
e(CFy)
PFC: 10000 12200
Hexafluoromethan|
e(CoFe)
Sulfur 3200 22800
Hexafluoride
(SF)

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to the Fourth



San Diego 2015 On-Road Emission Factors

VEH FUEL MDLYR SPEED POP VMT TRIPS ROG_RUNEX CO_RUNEX NOX_RUNEX
(Miles/hr) (Vehicles) (Miles/day) (Trips/day) (gms/mile)  (gms/mile) (gms/mile)

LDA GAS AlIMYr AllSpeeds 1,169,183 42,600,783.75 7,361,743.79 0.045 1.290 0.136
LDA DSL AlIMYr AllSpeeds 5,466 179,216.55 31,712.66 0.038 0.215 0.576
LDT1 GAS AlIMYr AllSpeeds 172,849 6,187,162.79 1,061,257.19 0.075 2.505 0.269
LDT1 DSL AlIMYr AllSpeeds 210 6,179.81 1,102.01 0.066 0.312 0.691
LDT2 GAS AlIMYr AllSpeeds 423,444 16,224,268.59 2,675,454.93 0.037 1.498 0.192
LDT2 DSL AlIMYr AllSpeeds 187 5,978.69 1,021.81 0.046 0.252 0.690
Average 0.051 1.012 0.426

Source: EMFAC 2011

VEH FUEL MDLYR SPEED POP VMT TRIPS ROG_RUNEX CO_RUNEX NOX_RUNEX
(Miles/hr) (Vehicles) (Miles/day) (Trips/day) (gms/mile)  (gms/mile) (gms/mile)
T7
tractor DSL AllMYr AllSpeeds 2,454 392,614.49 0 0.296 1.343 8.984

Source: EMFAC 2011
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San Diego 2020 On-Road Emission Factors
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2015 Fleet Average Emission Factors (Diesel)

(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)

Equipment MaxHP ROG CO NOX SOX PM PM2.5 CO2 CH4
Aerial Lifts 15 0.0101 0.0528 0.0631 0.0001 0.0025 0.0023 8.7 0.0009
25 0.0155 0.0486 0.0902 0.0001 0.0046 0.0042 11.0 0.0014
50 0.0480 0.1641 0.1699 0.0003 0.0129 0.0119 19.6 0.0043
120 0.0460 0.2377 0.3272 0.0004 0.0246 0.0226 38.1 0.0042
500 0.1026 0.4261 1.2422 0.0021 0.0368 0.0339 213 0.0093
750 0.1912 0.7702 2.3263 0.0039 0.0680 0.0626 385 0.0173
Aerial Lifts Composite 0.0439 0.1837 0.2670 0.0004 0.0167 0.0154 34.7 0.0040
Air Compressors 15 0.0108 0.0466 0.0664 0.0001 0.0040 0.0037 7.2 0.0010
25 0.0229 0.0681 0.1247 0.0002 0.0069 0.0064 144 0.0021
50 0.0747 0.2360 0.2056 0.0003 0.0183 0.0168 223 0.0067
120 0.0691 0.3182 0.4334 0.0006 0.0375 0.0345 47.0 0.0062
175 0.0903 0.5019 0.7101 0.0010 0.0388 0.0357 88.5 0.0082
250 0.0892 0.2803 0.9294 0.0015 0.0286 0.0263 131 0.0080
500 0.1463 0.4915 1.4297 0.0023 0.0470 0.0432 232 0.0132
750 0.2285 0.7595 2.2932 0.0036 0.0743 0.0683 358 0.0206
1000 0.3551 1.1843 4.4558 0.0049 0.1239 0.1140 486 0.0320
Air Compressors Composite 0.0773 0.3257 0.5175 0.0007 0.0357 0.0329 63.6 0.0070
Bore/Drill Rigs 15 0.0120 0.0632 0.0754 0.0002 0.0029 0.0027 10.3 0.0011
25 0.0193 0.0658 0.1220 0.0002 0.0047 0.0043 16.0 0.0017
50 0.0234 0.2235 0.2240 0.0004 0.0075 0.0069 31.0 0.0021
120 0.0376 0.4676 0.3736 0.0009 0.0160 0.0148 771 0.0034
175 0.0618 0.7540 0.5364 0.0016 0.0198 0.0182 141 0.0056
250 0.0681 0.3425 0.4900 0.0021 0.0144 0.0132 188 0.0061
500 0.1118 0.5511 0.7692 0.0031 0.0236 0.0217 311 0.0101
750 0.2212 1.0888 1.5301 0.0062 0.0466 0.0429 615 0.0200
1000 0.3562 1.6528 4.9704 0.0093 0.1194 0.1098 928 0.0321
Bore/Drill Rigs Composite 0.0673 0.5022 0.6138 0.0017 0.0200 0.0184 165 0.0061
Cement and Mortar Mixers 15 0.0074 0.0386 0.0464 0.0001 0.0019 0.0018 6.3 0.0007
25 0.0251 0.0782 0.1456 0.0002 0.0074 0.0068 17.6 0.0023
Cement and Mortar Mixers Composite 0.0088 0.0419 0.0545 0.0001 0.0024 0.0022 7.2 0.0008
Concrete/Industrial Saws 25 0.0199 0.0678 0.1256 0.0002 0.0047 0.0043 16.5 0.0018
50 0.0782 0.2745 0.2652 0.0004 0.0206 0.0189 30.2 0.0071
120 0.0892 0.4759 0.6249 0.0009 0.0486 0.0448 74.1 0.0080
175 0.1340 0.8674 1.1593 0.0018 0.0585 0.0538 160 0.0121
Concrete/Industrial Saws Composite 0.0835 0.3982 0.4921 0.0007 0.0374 0.0345 58.5 0.0075
Cranes 50 0.0853 0.2729 0.2235 0.0003 0.0202 0.0186 23.2 0.0077
120 0.0800 0.3559 0.4822 0.0006 0.0415 0.0382 50.1 0.0072
175 0.0919 0.4794 0.6684 0.0009 0.0378 0.0348 80.3 0.0083
250 0.0925 0.2713 0.8284 0.0013 0.0286 0.0263 112 0.0083
500 0.1393 0.4663 1.1812 0.0018 0.0426 0.0392 180 0.0126
750 0.2358 0.7835 2.0490 0.0030 0.0729 0.0671 303 0.0213
9999 0.8682 2.8913 9.2743 0.0098 0.2775 0.2553 971 0.0783
Cranes Composite 0.1204 0.4395 1.0200 0.0014 0.0426 0.0392 129 0.0109
Crawler Tractors 50 0.1017 0.3087 0.2464 0.0003 0.0232 0.0214 24.9 0.0092
120 0.1143 0.4774 0.6815 0.0008 0.0579 0.0533 65.8 0.0103
175 0.1509 0.7384 1.0951 0.0014 0.0614 0.0565 121 0.0136
250 0.1582 0.4614 1.3531 0.0019 0.0514 0.0473 166 0.0143
500 0.2300 0.8352 1.8987 0.0025 0.0732 0.0673 259 0.0207
750 0.4140 1.4936 3.4863 0.0047 0.1327 0.1221 465 0.0374
1000 0.6278 2.3640 6.6574 0.0066 0.2075 0.1909 658 0.0566
Crawler Tractors Composite 0.1415 0.5650 1.0059 0.0013 0.0594 0.0546 114 0.0128
Crushing/Proc. Equipment 50 0.1392 0.4644 0.4024 0.0006 0.0346 0.0318 44.0 0.0126
120 0.1167 0.5646 0.7374 0.0010 0.0629 0.0579 83.1 0.0105
175 0.1654 0.9559 1.2783 0.0019 0.0700 0.0644 167 0.0149
250 0.1646 0.5171 1.6355 0.0028 0.0506 0.0466 245 0.0149
500 0.2358 0.7790 21722 0.0037 0.0722 0.0664 374 0.0213
750 0.3723 1.2184 3.5561 0.0059 0.1154 0.1062 589 0.0336
9999 0.9726 3.0901 11.5626 0.0131 0.3225 0.2967 1,308 0.0878
Crushing/Proc. Equipment Composite 0.1465 0.6549 0.9893 0.0015 0.0607 0.0558 132 0.0132
Dumpers/Tenders 25 0.0093 0.0315 0.0591 0.0001 0.0025 0.0023 7.6 0.0008
Dumpers/Tenders Composite 0.0093 0.0315 0.0591 0.0001 0.0025 0.0023 7.6 0.0008
Excavators 25 0.0198 0.0677 0.1253 0.0002 0.0047 0.0043 16.4 0.0018
50 0.0650 0.2683 0.2256 0.0003 0.0167 0.0154 25.0 0.0059
120 0.0912 0.5102 0.5787 0.0009 0.0455 0.0418 73.6 0.0082
175 0.1052 0.6653 0.7408 0.0013 0.0405 0.0372 112 0.0095




(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
Equipment MaxHP ROG CO NOX SOX PM PM2.5 CO2 CH4
250 0.1117 0.3431 0.8935 0.0018 0.0297 0.0273 159 0.0101
500 0.1577 0.4964 1.1619 0.0023 0.0413 0.0380 234 0.0142
750 0.2630 0.8225 1.9926 0.0039 0.0698 0.0642 387 0.0237
Excavators Composite 0.1064 0.5248 0.7416 0.0013 0.0379 0.0349 120 0.0096
Forklifts 50 0.0324 0.1522 0.1324 0.0002 0.0092 0.0084 14.7 0.0029
120 0.0345 0.2143 0.2326 0.0004 0.0174 0.0160 31.2 0.0031
175 0.0486 0.3316 0.3442 0.0006 0.0189 0.0174 56.1 0.0044
250 0.0518 0.1582 0.4040 0.0009 0.0133 0.0122 771 0.0047
500 0.0724 0.2164 0.5170 0.0011 0.0185 0.0171 111 0.0065
Forklifts Composite 0.0459 0.2200 0.3163 0.0006 0.0156 0.0143 54.4 0.0041
Generator Sets 15 0.0135 0.0658 0.0929 0.0002 0.0051 0.0047 10.2 0.0012
25 0.0247 0.0831 0.1522 0.0002 0.0080 0.0074 17.6 0.0022
50 0.0706 0.2465 0.2628 0.0004 0.0193 0.0178 30.6 0.0064
120 0.0910 0.4811 0.6607 0.0009 0.0484 0.0445 77.9 0.0082
175 0.1120 0.7350 1.0463 0.0016 0.0485 0.0446 142 0.0101
250 0.1090 0.4148 1.3776 0.0024 0.0381 0.0351 213 0.0098
Generator Sets - 500 hp 500 0.1556 0.6639 1.9429 0.0033 0.0567 0.0522 337 0.0140
750 0.2599 1.0718 3.2483 0.0055 0.0934 0.0860 544 0.0234
9999 0.6582 2.3655 8.9789 0.0105 0.2325 0.2139 1,049 0.0594
Generator Sets Composite 0.0640 0.2913 0.4717 0.0007 0.0268 0.0246 61.0 0.0058
Graders 50 0.0897 0.3082 0.2569 0.0004 0.0217 0.0200 275 0.0081
120 0.1081 0.5230 0.6726 0.0009 0.0555 0.0511 75.0 0.0098
175 0.1299 0.7319 0.9534 0.0014 0.0526 0.0484 124 0.0117
250 0.1326 0.4046 1.1596 0.0019 0.0400 0.0368 172 0.0120
500 0.1666 0.5739 1.3760 0.0023 0.0496 0.0456 229 0.0150
750 0.3549 1.2133 3.0011 0.0049 0.1066 0.0981 486 0.0320
Graders Composite 0.1277 0.5931 0.9795 0.0015 0.0489 0.0450 133 0.0115
Off-Highway Tractors 120 0.1905 0.7051 1.1159 0.0011 0.0952 0.0876 93.7 0.0172
175 0.1870 0.8216 1.3703 0.0015 0.0771 0.0709 130 0.0169
250 0.1489 0.4320 1.2644 0.0015 0.0520 0.0478 130 0.0134
750 0.5975 2.5165 5.0885 0.0057 0.2047 0.1884 568 0.0539
1000 0.9006 3.9378 9.2072 0.0082 0.3063 0.2818 814 0.0813
Off-Highway Tractors Composite 0.1893 0.7244 1.5085 0.0017 0.0717 0.0660 151 0.0171
Off-Highway Trucks 175 0.1259 0.7559 0.8596 0.0014 0.0477 0.0438 125 0.0114
250 0.1252 0.3702 0.9818 0.0019 0.0328 0.0301 167 0.0113
500 0.1960 0.5949 1.4165 0.0027 0.0505 0.0465 272 0.0177
750 0.3198 0.9645 2.3779 0.0044 0.0835 0.0768 442 0.0289
1000 0.4873 1.4801 5.2216 0.0063 0.1505 0.1385 625 0.0440
Off-Highway Trucks Composite 0.1924 0.5974 1.4932 0.0027 0.0516 0.0475 260 0.0174
Other Construction Equipment 15 0.0118 0.0617 0.0737 0.0002 0.0029 0.0026 10.1 0.0011
25 0.0159 0.0544 0.1008 0.0002 0.0039 0.0036 13.2 0.0014
50 0.0597 0.2506 0.2369 0.0004 0.0162 0.0149 28.0 0.0054
120 0.0827 0.5202 0.6012 0.0009 0.0441 0.0406 80.9 0.0075
175 0.0796 0.5864 0.6636 0.0012 0.0331 0.0305 107 0.0072
500 0.1310 0.4963 1.1867 0.0025 0.0394 0.0362 254 0.0118
Other Construction Equipment Composite 0.0768 0.3645 0.6392 0.0013 0.0264 0.0243 123 0.0069
Other General Industrial Equipmen 15 0.0066 0.0391 0.0466 0.0001 0.0018 0.0017 6.4 0.0006
25 0.0185 0.0632 0.1170 0.0002 0.0044 0.0040 15.3 0.0017
50 0.0786 0.2532 0.2077 0.0003 0.0191 0.0175 21.7 0.0071
120 0.0987 0.4387 0.5864 0.0007 0.0521 0.0480 62.0 0.0089
175 0.1083 0.5684 0.7866 0.0011 0.0448 0.0412 95.9 0.0098
250 0.1050 0.3015 0.9812 0.0015 0.0312 0.0287 136 0.0095
500 0.1931 0.5811 1.6702 0.0026 0.0569 0.0524 265 0.0174
750 0.3208 0.9578 2.8569 0.0044 0.0959 0.0883 437 0.0289
1000 0.4546 1.4023 5.2482 0.0056 0.1513 0.1392 560 0.0410
Other General Industrial Equipmen Composite 0.1355 0.4843 1.1215 0.0016 0.0475 0.0437 152 0.0122
Other Material Handling Equipmen 50 0.1090 0.3501 0.2887 0.0004 0.0265 0.0244 30.3 0.0098
120 0.0959 0.4271 0.5727 0.0007 0.0509 0.0468 60.7 0.0087
175 0.1365 0.7201 0.9997 0.0014 0.0567 0.0522 122 0.0123
250 0.1109 0.3211 1.0483 0.0016 0.0332 0.0306 145 0.0100
500 0.1376 0.4182 1.2042 0.0019 0.0409 0.0377 192 0.0124
9999 0.6190 1.8527 6.9410 0.0073 0.1995 0.1835 741 0.0558
Other Material Handling Equipment Composite 0.1289 0.4698 1.0967 0.0015 0.0460 0.0423 141 0.0116
Pavers 25 0.0234 0.0780 0.1458 0.0002 0.0066 0.0060 18.7 0.0021
50 0.1198 0.3421 0.2775 0.0004 0.0271 0.0249 28.0 0.0108
120 0.1235 0.4969 0.7477 0.0008 0.0636 0.0585 69.2 0.0111
175 0.1608 0.7707 1.2155 0.0014 0.0673 0.0619 128 0.0145




(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)

Equipment MaxHP ROG CO NOX SOX PM PM2.5 CO2 CH4
250 0.1858 0.5585 1.6747 0.0022 0.0640 0.0589 194 0.0168
500 0.2059 0.8113 1.8097 0.0023 0.0697 0.0641 233 0.0186
Pavers Composite 0.1347 0.5203 0.7607 0.0009 0.0526 0.0484 77.9 0.0122
Paving Equipment 25 0.0152 0.0520 0.0963 0.0002 0.0037 0.0034 12.6 0.0014
50 0.1023 0.2901 0.2367 0.0003 0.0231 0.0213 23.9 0.0092
120 0.0969 0.3891 0.5874 0.0006 0.0503 0.0462 54.5 0.0087
175 0.1254 0.6025 0.9549 0.0011 0.0528 0.0486 101 0.0113
250 0.1140 0.3441 1.0498 0.0014 0.0394 0.0362 122 0.0103
Paving Equipment Composite 0.1023 0.4234 0.6842 0.0008 0.0469 0.0431 68.9 0.0092
Plate Compactors 15 0.0050 0.0263 0.0314 0.0001 0.0012 0.0011 4.3 0.0005
Plate Compactors Composite 0.0050 0.0263 0.0314 0.0001 0.0012 0.0011 4.3 0.0005
Pressure Washers 15 0.0065 0.0315 0.0445 0.0001 0.0024 0.0022 4.9 0.0006
25 0.0100 0.0337 0.0617 0.0001 0.0033 0.0030 7.1 0.0009
50 0.0251 0.0970 0.1183 0.0002 0.0077 0.0070 14.3 0.0023
120 0.0245 0.1416 0.1947 0.0003 0.0128 0.0118 24.1 0.0022
Pressure Washers Composite 0.0133 0.0590 0.0799 0.0001 0.0049 0.0045 9.4 0.0012
15 0.0111 0.0479 0.0683 0.0001 0.0041 0.0038 7.4 0.0010
25 0.0309 0.0919 0.1682 0.0002 0.0094 0.0086 19.5 0.0028
50 0.0855 0.2910 0.2982 0.0004 0.0228 0.0210 34.3 0.0077
120 0.0949 0.4887 0.6710 0.0009 0.0508 0.0467 77.9 0.0086
175 0.1158 0.7365 1.0489 0.0016 0.0502 0.0462 140 0.0104
250 0.1088 0.3998 1.3270 0.0023 0.0376 0.0346 201 0.0098
Pumps 500 0.1686 0.6929 2.0163 0.0034 0.0603 0.0555 345 0.0152
750 0.2872 1.1454 3.4529 0.0057 0.1018 0.0937 571 0.0259
9999 0.8773 3.1134 11.7387 0.0136 0.3072 0.2826 1,355 0.0792
Pumps Composite 0.0621 0.2825 0.4121 0.0006 0.0267 0.0245 49.6 0.0056
Rollers 15 0.0074 0.0386 0.0461 0.0001 0.0018 0.0017 6.3 0.0007
25 0.0161 0.0549 0.1018 0.0002 0.0039 0.0036 13.3 0.0015
50 0.0871 0.2754 0.2405 0.0003 0.0209 0.0192 26.0 0.0079
120 0.0857 0.4000 0.5498 0.0007 0.0454 0.0418 59.0 0.0077
175 0.1104 0.6166 0.8731 0.0012 0.0470 0.0433 108 0.0100
250 0.1107 0.3575 1.0948 0.0017 0.0368 0.0339 153 0.0100
500 0.1468 0.5595 1.3956 0.0022 0.0487 0.0448 219 0.0132
Rollers Composite 0.0851 0.3979 0.5706 0.0008 0.0386 0.0355 67.1 0.0077
Rough Terrain Forklifts 50 0.0942 0.3551 0.3066 0.0004 0.0243 0.0224 33.9 0.0085
120 0.0801 0.4260 0.5164 0.0007 0.0420 0.0387 62.4 0.0072
175 0.1171 0.7240 0.8746 0.0014 0.0477 0.0439 125 0.0106
250 0.1168 0.3650 1.0385 0.0019 0.0338 0.0311 171 0.0105
500 0.1668 0.5337 1.3642 0.0025 0.0477 0.0439 257 0.0150
Rough Terrain Forklifts Composite| 0.0850 0.4577 0.5588 0.0008 0.0423 0.0389 70.3 0.0077
Rubber Tired Dozers 175 0.1942 0.8333 1.3944 0.0015 0.0790 0.0727 129 0.0175
250 0.2209 0.6304 1.8273 0.0021 0.0762 0.0701 183 0.0199
500 0.2932 1.2456 2.3951 0.0026 0.0985 0.0906 265 0.0265
750 0.4423 1.8685 3.6712 0.0040 0.1494 0.1374 399 0.0399
1000 0.6883 3.0139 6.8297 0.0060 0.2311 0.2126 592 0.0621
Rubber Tired Dozers Composite 0.2721 1.0420 2.2344 0.0025 0.0924 0.0850 239 0.0246
Rubber Tired Loaders 25 0.0204 0.0697 0.1291 0.0002 0.0049 0.0045 16.9 0.0018
50 0.0993 0.3438 0.2888 0.0004 0.0242 0.0222 311 0.0090
120 0.0835 0.4090 0.5226 0.0007 0.0431 0.0396 58.9 0.0075
175 0.1094 0.6251 0.8077 0.0012 0.0445 0.0409 106 0.0099
250 0.1118 0.3444 0.9890 0.0017 0.0337 0.0310 149 0.0101
500 0.1678 0.5818 1.3980 0.0023 0.0499 0.0459 237 0.0151
750 0.3459 1.1905 2.9534 0.0049 0.1040 0.0956 486 0.0312
1000 0.4657 1.6412 5.2967 0.0060 0.1552 0.1428 594 0.0420
Rubber Tired Loaders Composite 0.1050 0.4615 0.7838 0.0012 0.0416 0.0383 109 0.0095
Scrapers 120 0.1665 0.6826 0.9915 0.0011 0.0846 0.0778 93.9 0.0150
175 0.1871 0.9030 1.3657 0.0017 0.0766 0.0704 148 0.0169
250 0.2021 0.5906 1.7470 0.0024 0.0665 0.0612 209 0.0182
500 0.2883 1.0688 2.4104 0.0032 0.0930 0.0855 321 0.0260
750 0.5001 1.8419 4.2634 0.0056 0.1624 0.1494 555 0.0451
Scrapers Composite 0.2513 0.9443 2.0647 0.0027 0.0854 0.0785 262 0.0227
Signal Boards 15 0.0072 0.0377 0.0450 0.0001 0.0018 0.0016 6.2 0.0006
50 0.0931 0.3227 0.3148 0.0005 0.0243 0.0224 36.2 0.0084
120 0.0970 0.5116 0.6762 0.0009 0.0525 0.0483 80.2 0.0088
175 0.1290 0.8300 1.1249 0.0017 0.0559 0.0514 155 0.0116
250 0.1416 0.5098 1.6229 0.0029 0.0474 0.0436 255 0.0128
Signal Boards Composite 0.0171 0.0925 0.1250 0.0002 0.0066 0.0060 16.7 0.0015




(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
Equipment MaxHP ROG CO NOX SOX PM PM2.5 CO2 CH4
Skid Steer Loaders 25 0.0189 0.0601 0.1125 0.0002 0.0056 0.0052 13.8 0.0017
50 0.0378 0.2138 0.2052 0.0003 0.0113 0.0104 255 0.0034
120 0.0334 0.2710 0.2699 0.0005 0.0170 0.0156 42.8 0.0030
Skid Steer Loaders Composite 0.0352 0.2220 0.2198 0.0004 0.0128 0.0118 30.3 0.0032
Surfacing Equipment 50 0.0408 0.1333 0.1263 0.0002 0.0101 0.0093 141 0.0037
120 0.0840 0.4151 0.5756 0.0007 0.0439 0.0404 63.8 0.0076
175 0.0787 0.4705 0.6706 0.0010 0.0335 0.0308 85.8 0.0071
250 0.0891 0.3116 0.9338 0.0015 0.0309 0.0285 135 0.0080
500 0.1342 0.5759 1.3809 0.0022 0.0468 0.0431 221 0.0121
750 0.2139 0.9020 2.2264 0.0035 0.0745 0.0686 347 0.0193
Surfacing Equipment Composite 0.1116 0.4705 1.0675 0.0017 0.0389 0.0357 166 0.0101
Sweepers/Scrubbers 15 0.0124 0.0729 0.0870 0.0002 0.0034 0.0031 11.9 0.0011
25 0.0237 0.0808 0.1495 0.0002 0.0056 0.0052 19.6 0.0021
50 0.0782 0.3186 0.2828 0.0004 0.0211 0.0194 31.6 0.0071
120 0.0880 0.5056 0.5893 0.0009 0.0466 0.0429 75.0 0.0079
175 0.1193 0.7999 0.9051 0.0016 0.0488 0.0449 139 0.0108
250 0.1029 0.3286 0.9094 0.0018 0.0289 0.0266 162 0.0093
Sweepers/Scrubbers Composite 0.0913 0.5034 0.5746 0.0009 0.0387 0.0356 78.5 0.0082
Tractors/Loaders/Backhoes 25 0.0192 0.0653 0.1221 0.0002 0.0049 0.0045 15.9 0.0017
50 0.0702 0.3020 0.2646 0.0004 0.0186 0.0171 30.3 0.0063
120 0.0577 0.3480 0.3870 0.0006 0.0293 0.0270 51.7 0.0052
175 0.0854 0.5853 0.6331 0.0011 0.0335 0.0308 101 0.0077
250 0.1082 0.3566 0.9047 0.0019 0.0294 0.0270 172 0.0098
500 0.2085 0.7089 1.6070 0.0039 0.0559 0.0514 345 0.0188
750 0.3148 1.0631 2.4922 0.0058 0.0854 0.0786 517 0.0284
Tractors/Loaders/Backhoes Composite 0.0666 0.3716 0.4501 0.0008 0.0298 0.0274 66.8 0.0060
Trenchers 15 0.0099 0.0517 0.0617 0.0001 0.0024 0.0022 8.5 0.0009
25 0.0397 0.1355 0.2509 0.0004 0.0094 0.0087 32.9 0.0036
50 0.1390 0.3900 0.3235 0.0004 0.0313 0.0288 32.9 0.0125
120 0.1144 0.4600 0.7060 0.0008 0.0590 0.0542 64.9 0.0103
175 0.1770 0.8534 1.3767 0.0016 0.0748 0.0688 144 0.0160
250 0.2105 0.6510 1.9456 0.0025 0.0750 0.0690 223 0.0190
500 0.2694 1.1349 2.4560 0.0031 0.0947 0.0871 311 0.0243
750 0.5107 2.1334 4.7300 0.0059 0.1802 0.1658 587 0.0461
Trenchers Composite 0.1274 0.4541 0.6043 0.0007 0.0485 0.0446 58.7 0.0115
Welders 15 0.0093 0.0400 0.0571 0.0001 0.0034 0.0032 6.2 0.0008
25 0.0179 0.0532 0.0974 0.0001 0.0054 0.0050 11.3 0.0016
50 0.0801 0.2564 0.2346 0.0003 0.0200 0.0184 26.0 0.0072
120 0.0547 0.2606 0.3567 0.0005 0.0296 0.0273 39.5 0.0049
175 0.0936 0.5424 0.7713 0.0011 0.0405 0.0373 98.2 0.0084
250 0.0749 0.2483 0.8249 0.0013 0.0248 0.0228 119 0.0068
500 0.0968 0.3491 1.0171 0.0016 0.0325 0.0299 168 0.0087
Welders Composite 0.0534 0.1994 0.2301 0.0003 0.0187 0.0172 25.6 0.0048




2020 Fleet Average Emission Factors (Diesel)

(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
Equipment MaxHP ROG CcO NOX SOX PM PM2.5 CcOo2 CH4
Aerial Lifts 15 0.0101 0.0528 0.0631 0.0001 0.0025 0.0023 8.7 0.0009
25 0.0138 0.0459 0.0854 0.0001 0.0035 0.0032 11.0 0.0012
50 0.0261 0.1436 0.1422 0.0003 0.0071 0.0065 19.6 0.0024
120 0.0259 0.2292 0.2166 0.0004 0.0127 0.0117 38.1 0.0023
500 0.0751 0.3804 0.6959 0.0021 0.0217 0.0199 213 0.0068
750 0.1373 0.6877 1.2876 0.0039 0.0396 0.0365 385 0.0124
Aerial Lifts Composite 0.0261 0.1696 0.1866 0.0004 0.0092 0.0084 34.7 0.0024
Air Compressors 15 0.0093 0.0451 0.0579 0.0001 0.0029 0.0027 7.2 0.0008
25 0.0196 0.0630 0.1155 0.0002 0.0054 0.0050 144 0.0018
50 0.0398 0.2030 0.1725 0.0003 0.0099 0.0091 22.3 0.0036
120 0.0408 0.3058 0.2826 0.0006 0.0188 0.0173 47.0 0.0037
175 0.0587 0.4989 0.4013 0.0010 0.0210 0.0193 88.5 0.0053
250 0.0669 0.2592 0.5067 0.0015 0.0163 0.0150 131 0.0060
500 0.1146 0.4395 0.7970 0.0023 0.0276 0.0254 232 0.0103
750 0.1777 0.6792 1.2615 0.0036 0.0432 0.0398 358 0.0160
1000 0.2641 0.9959 3.2946 0.0049 0.0804 0.0740 486 0.0238
Air Compressors Composite 0.0483 0.3077 0.3255 0.0007 0.0185 0.0170 63.6 0.0044
Bore/Drill Rigs 15 0.0120 0.0632 0.0754 0.0002 0.0029 0.0027 10.3 0.0011
25 0.0193 0.0658 0.1219 0.0002 0.0046 0.0042 16.0 0.0017
50 0.0196 0.2205 0.1756 0.0004 0.0020 0.0018 31.0 0.0018
120 0.0280 0.4662 0.2329 0.0009 0.0040 0.0037 77.1 0.0025
175 0.0402 0.7542 0.1862 0.0016 0.0051 0.0047 141 0.0036
250 0.0474 0.3426 0.1617 0.0021 0.0044 0.0040 188 0.0043
500 0.0784 0.5512 0.2622 0.0031 0.0072 0.0066 311 0.0071
750 0.1549 1.0891 0.5202 0.0062 0.0143 0.0131 615 0.0140
1000 0.2442 1.6437 3.9853 0.0093 0.0530 0.0488 928 0.0220
Bore/Drill Rigs Composite 0.0480 0.5008 0.3439 0.0017 0.0062 0.0057 165 0.0043
Cement and Mort 15 0.0074 0.0386 0.0461 0.0001 0.0018 0.0017 6.3 0.0007
25 0.0223 0.0741 0.1372 0.0002 0.0058 0.0053 17.6 0.0020
Cement and Mortar Mixers Co| 0.0086 0.0415 0.0536 0.0001 0.0021 0.0020 7.2 0.0008
Concrete/Industri 25 0.0199 0.0678 0.1256 0.0002 0.0047 0.0043 16.5 0.0018
50 0.0424 0.2420 0.2231 0.0004 0.0113 0.0104 30.2 0.0038
120 0.0524 0.4613 0.4128 0.0009 0.0249 0.0229 74.1 0.0047
175 0.0865 0.8662 0.6554 0.0018 0.0323 0.0297 160 0.0078
Concrete/Industrial Saws Conm|  0.0484 0.3783 0.3410 0.0007 0.0196 0.0180 58.5 0.0044
Cranes 50 0.0532 0.2423 0.1894 0.0003 0.0121 0.0111 23.2 0.0048
120 0.0542 0.3446 0.3317 0.0006 0.0240 0.0221 50.1 0.0049
175 0.0648 0.4754 0.4071 0.0009 0.0223 0.0206 80.3 0.0058
250 0.0704 0.2440 0.4949 0.0013 0.0170 0.0157 112 0.0064
500 0.1087 0.3839 0.7047 0.0018 0.0257 0.0236 180 0.0098
750 0.1837 0.6455 1.2225 0.0030 0.0439 0.0404 303 0.0166
9999 0.6702 2.1934 7.0436 0.0098 0.1797 0.1654 971 0.0605
Cranes Composite 0.0898 0.3917 0.6610 0.0014 0.0256 0.0236 129 0.0081
Crawler Tractors 50 0.0699 0.2771 0.2107 0.0003 0.0150 0.0138 24.9 0.0063
120 0.0831 0.4628 0.4896 0.0008 0.0371 0.0341 65.8 0.0075
175 0.1123 0.7302 0.7150 0.0014 0.0398 0.0366 121 0.0101
250 0.1188 0.3966 0.8681 0.0019 0.0315 0.0290 166 0.0107
500 0.1759 0.6665 1.2170 0.0025 0.0455 0.0419 259 0.0159
750 0.3168 1.1935 2.2429 0.0047 0.0828 0.0762 465 0.0286
1000 0.4836 1.8458 5.2162 0.0066 0.1425 0.1311 658 0.0436
Crawler Tractors Composite 0.1049 0.5260 0.6772 0.0013 0.0378 0.0348 114 0.0095
Crushing/Proc. E 50 0.0734 0.4036 0.3367 0.0006 0.0181 0.0166 44.0 0.0066
120 0.0692 0.5446 0.4754 0.0010 0.0302 0.0278 83.1 0.0062
175 0.1083 0.9519 0.7042 0.0019 0.0368 0.0338 167 0.0098
250 0.1245 0.4844 0.8670 0.0028 0.0282 0.0259 245 0.0112
500 0.1852 0.7092 1.1829 0.0037 0.0416 0.0383 374 0.0167
750 0.2912 1.1167 1.9026 0.0059 0.0655 0.0603 589 0.0263
9999 0.7584 2.6528 8.5119 0.0131 0.2049 0.1885 1,308 0.0684
Crushing/Proc. Equipment Co| 0.0934 0.6247 0.5983 0.0015 0.0310 0.0285 132 0.0084
Dumpers/Tended 25 0.0092 0.0314 0.0582 0.0001 0.0022 0.0020 7.6 0.0008




Dumpers/Tenders Composite| 0.0092 0.0314 0.0582 0.0001 0.0022
Excavators 25 0.0198 0.0677 0.1253 0.0002 0.0047
50 0.0384 0.2446 0.1862 0.0003 0.0080

120 0.0583 0.4979 0.3717 0.0009 0.0206

175 0.0703 0.6637 0.3868 0.0013 0.0195

250 0.0828 0.3276 0.4493 0.0018 0.0154

500 0.1198 0.4591 0.6028 0.0023 0.0219

750 0.1987 0.7606 1.0153 0.0039 0.0365

Excavators Composite 0.0733 0.5124 0.4042 0.0013 0.0184
Forklifts 50 0.0191 0.1400 0.1084 0.0002 0.0039
120 0.0225 0.2102 0.1443 0.0004 0.0074

175 0.0336 0.3315 0.1772 0.0006 0.0087

250 0.0385 0.1554 0.1887 0.0009 0.0062

500 0.0548 0.2126 0.2528 0.0011 0.0088

Forklifts Composite 0.0320 0.2160 0.1691 0.0006 0.0070
Generator Sets 15 0.0116 0.0638 0.0814 0.0002 0.0038
25 0.0224 0.0769 0.1410 0.0002 0.0064

50 0.0379 0.2161 0.2199 0.0004 0.0106

120 0.0506 0.4641 0.4378 0.0009 0.0250

175 0.0676 0.7323 0.5990 0.0016 0.0266

250 0.0747 0.3844 0.7614 0.0024 0.0218

500 0.1125 0.5968 1.0874 0.0033 0.0333

750 0.1842 0.9634 1.7962 0.0055 0.0544

9999 0.4502 2.0059 6.6947 0.0105 0.1476

Generator Sets Composite 0.0395 0.2732 0.3232 0.0007 0.0150
Graders 50 0.0563 0.2762 0.2156 0.0004 0.0124
120 0.0738 0.5090 0.4568 0.0009 0.0311

175 0.0918 0.7282 0.5622 0.0014 0.0303

250 0.0999 0.3683 0.6701 0.0019 0.0230

500 0.1284 0.4966 0.7982 0.0023 0.0288

750 0.2731 1.0508 1.7425 0.0049 0.0621

Graders Composite 0.0919 0.5765 0.5823 0.0015 0.0280
Off-Highway Trag 120 0.1455 0.6789 0.8421 0.0011 0.0674
175 0.1455 0.8025 0.9712 0.0015 0.0547

250 0.1147 0.3614 0.8843 0.0015 0.0348

750 0.4683 1.8825 3.5643 0.0057 0.1391

1000 0.7129 2.9445 7.4279 0.0082 0.2214

Off-Highway Tractors Compog 0.1470 0.6517 1.0657 0.0017 0.0497
Off-Highway Trug 175 0.0837 0.7538 0.4564 0.0014 0.0234
250 0.0927 0.3514 0.5042 0.0019 0.0173

500 0.1488 0.5446 0.7481 0.0027 0.0273

750 0.2416 0.8831 1.2347 0.0044 0.0446

1000 0.3613 1.2913 3.8920 0.0063 0.0903

Off-Highway Trucks Composit| 0.1443 0.5514 0.8306 0.0027 0.0280
Other Constructidg 15 0.0118 0.0617 0.0737 0.0002 0.0029
25 0.0159 0.0544 0.1008 0.0002 0.0038

50 0.0328 0.2267 0.1956 0.0004 0.0078

120 0.0501 0.5080 0.3835 0.0009 0.0199

175 0.0524 0.5859 0.3414 0.0012 0.0164

500 0.1012 0.4676 0.6065 0.0025 0.0212

Other Construction Equipmen{ 0.0563 0.3508 0.3519 0.0013 0.0139
Other General In 15 0.0066 0.0391 0.0466 0.0001 0.0018
25 0.0185 0.0632 0.1170 0.0002 0.0044

50 0.0431 0.2211 0.1744 0.0003 0.0101

120 0.0602 0.4232 0.3810 0.0007 0.0256

175 0.0721 0.5668 0.4439 0.0011 0.0237

250 0.0791 0.2804 0.5318 0.0015 0.0173

500 0.1506 0.5217 0.9276 0.0026 0.0326

750 0.2490 0.8599 1.5657 0.0044 0.0543

1000 0.3467 1.1855 3.8628 0.0056 0.0969

Other General Industrial Equij  0.0983 0.4517 0.6661 0.0016 0.0262
Other Material H3 50 0.0595 0.3049 0.2425 0.0004 0.0141
120 0.0583 0.4117 0.3720 0.0007 0.0250

175 0.0907 0.7176 0.5642 0.0014 0.0301

0.0020
0.0043
0.0074
0.0189
0.0179
0.0141
0.0202
0.0336
0.0169
0.0036
0.0068
0.0080
0.0057
0.0081
0.0065
0.0035
0.0059
0.0098
0.0230
0.0245
0.0200
0.0307
0.0500
0.1358
0.0138
0.0114
0.0286
0.0279
0.0211
0.0265
0.0571
0.0258
0.0621
0.0503
0.0321
0.1280
0.2037
0.0457
0.0215
0.0159
0.0251
0.0411
0.0831
0.0258
0.0026
0.0035
0.0072
0.0183
0.0151
0.0195
0.0128
0.0017
0.0040
0.0093
0.0236
0.0218
0.0159
0.0300
0.0500
0.0892
0.0241
0.0130
0.0230
0.0277

7.6 0.0008
16.4 0.0018
25.0 0.0035
73.6 0.0053
112 0.0063
159 0.0075
234 0.0108
387 0.0179
120 0.0066
14.7 0.0017
31.2 0.0020
56.1 0.0030
77.1 0.0035
111 0.0049
54.4 0.0029
10.2 0.0011
17.6 0.0020
30.6 0.0034
77.9 0.0046
142 0.0061
213 0.0067
337 0.0102
544 0.0166
1,049 0.0406
61.0 0.0036
27.5 0.0051
75.0 0.0067
124 0.0083
172 0.0090
229 0.0116
486 0.0246
133 0.0083
93.7 0.0131
130 0.0131
130 0.0103
568 0.0423
814 0.0643
151 0.0133
125 0.0076
167 0.0084
272 0.0134
442 0.0218
625 0.0326
260 0.0130
10.1 0.0011
13.2 0.0014
28.0 0.0030
80.9 0.0045
107 0.0047
254 0.0091
122 0.0051
6.4 0.0006
15.3 0.0017
21.7 0.0039
62.0 0.0054
95.9 0.0065
136 0.0071
265 0.0136
437 0.0225
560 0.0313
152 0.0089
30.3 0.0054
60.7 0.0053
122 0.0082




250 0.0836 0.2984 0.5684 0.0016 0.0185

500 0.1074 0.3752 0.6692 0.0019 0.0235

9999 0.4910 1.5647 5.1082 0.0073 0.1280

Other Material Handling Equip| 0.0924 0.4429 0.6500 0.0015 0.0252
Pavers 25 0.0225 0.0768 0.1427 0.0002 0.0055
50 0.0834 0.3055 0.2398 0.0004 0.0184

120 0.0910 0.4805 0.5471 0.0008 0.0428

175 0.1217 0.7599 0.8187 0.0014 0.0459

250 0.1411 0.4713 1.1106 0.0022 0.0407

500 0.1595 0.6305 1.1959 0.0023 0.0450

Pavers Composite 0.0989 0.4920 0.5450 0.0009 0.0355
Paving Equipme 25 0.0152 0.0520 0.0963 0.0002 0.0036
50 0.0702 0.2577 0.2043 0.0003 0.0157

120 0.0708 0.3762 0.4280 0.0006 0.0337

175 0.0944 0.5945 0.6403 0.0011 0.0360

250 0.0864 0.2894 0.6928 0.0014 0.0249

Paving Equipment Composite| 0.0757 0.4084 0.4807 0.0008 0.0315
Plate Compactor{ 15 0.0050 0.0263 0.0314 0.0001 0.0012
Plate Compactors Composite | 0.0050 0.0263 0.0314 0.0001 0.0012
Pressure Washe 15 0.0056 0.0305 0.0390 0.0001 0.0018
25 0.0091 0.0312 0.0572 0.0001 0.0026

50 0.0128 0.0856 0.0986 0.0002 0.0041

120 0.0128 0.1367 0.1293 0.0003 0.0065

Pressure Washers Composite|] 0.0085 0.0549 0.0650 0.0001 0.0030
Pumps 15 0.0096 0.0464 0.0595 0.0001 0.0030
25 0.0265 0.0850 0.1558 0.0002 0.0073

50 0.0465 0.2546 0.2497 0.0004 0.0126

120 0.0537 0.4713 0.4442 0.0009 0.0263

175 0.0712 0.7336 0.6007 0.0016 0.0277

250 0.0760 0.3700 0.7338 0.0023 0.0215

500 0.1241 0.6189 1.1297 0.0034 0.0355

750 0.2075 1.0232 1.9114 0.0057 0.0594

9999 0.6127 2.6255 8.7489 0.0136 0.1961

Pumps Composite 0.0376 0.2674 0.2854 0.0006 0.0147
Rollers 15 0.0074 0.0386 0.0461 0.0001 0.0018
25 0.0161 0.0549 0.1017 0.0002 0.0038

50 0.0543 0.2436 0.2039 0.0003 0.0128

120 0.0576 0.3873 0.3799 0.0007 0.0270

175 0.0774 0.6114 0.5331 0.0012 0.0286

250 0.0842 0.3201 0.6581 0.0017 0.0223

500 0.1151 0.4607 0.8354 0.0022 0.0299

Rollers Composite 0.0584 0.3837 0.3793 0.0008 0.0232
Rough Terrain Fd 50 0.0520 0.3171 0.2556 0.0004 0.0122
120 0.0495 0.4142 0.3326 0.0007 0.0197

175 0.0788 0.7229 0.4710 0.0014 0.0245

250 0.0881 0.3442 0.5378 0.0019 0.0182

500 0.1296 0.4936 0.7287 0.0025 0.0265

Rough Terrain Forklifts Compq 0.0533 0.4464 0.3494 0.0008 0.0201
Rubber Tired Do3 175 0.1509 0.8124 0.9962 0.0015 0.0561
250 0.1701 0.5279 1.2898 0.0021 0.0516

500 0.2291 0.9276 1.6868 0.0026 0.0673

750 0.3461 1.3934 2.5948 0.0040 0.1024

1000 0.5438 2.2500 5.5311 0.0060 0.1672

Rubber Tired Dozers Compos| 0.2118 0.8006 1.5773 0.0025 0.0630
Rubber Tired Log 25 0.0204 0.0697 0.1291 0.0002 0.0048
50 0.0615 0.3080 0.2424 0.0004 0.0137

120 0.0563 0.3977 0.3529 0.0007 0.0237

175 0.0767 0.6215 0.4713 0.0012 0.0253

250 0.0848 0.3159 0.5655 0.0017 0.0194

500 0.1302 0.5016 0.8032 0.0023 0.0291

750 0.2680 1.0271 1.6958 0.0049 0.0606

1000 0.3484 1.3166 4.0040 0.0060 0.0983

Rubber Tired Loaders Compoy 0.0753 0.4406 0.4747 0.0012 0.0235
Scrapers [ 120 0.1218 0.6612 0.7170 0.0011 0.0551

0.0170
0.0216
0.1177
0.0232
0.0051
0.0169
0.0394
0.0422
0.0375
0.0414
0.0326
0.0033
0.0144
0.0310
0.0331
0.0229
0.0290
0.0011
0.0011
0.0017
0.0024
0.0038
0.0060
0.0027
0.0028
0.0067
0.0116
0.0242
0.0255
0.0198
0.0327
0.0547
0.1804
0.0135
0.0017
0.0035
0.0117
0.0249
0.0263
0.0205
0.0275
0.0214
0.0113
0.0181
0.0226
0.0168
0.0244
0.0185
0.0516
0.0474
0.0619
0.0942
0.1539
0.0580
0.0044
0.0126
0.0218
0.0233
0.0179
0.0268
0.0558
0.0904
0.0216
0.0507

145 0.0075
192 0.0097
741 0.0443
141 0.0083
18.7 0.0020
28.0 0.0075
69.2 0.0082
128 0.0110
194 0.0127
233 0.0144
77.9 0.0089
12.6 0.0014
23.9 0.0063
54.5 0.0064
101 0.0085
122 0.0078
68.9 0.0068
4.3 0.0005
4.3 0.0005
4.9 0.0005
7.1 0.0008
14.3 0.0012
24.1 0.0012
9.4 0.0008
7.4 0.0009
19.5 0.0024
34.3 0.0042
77.9 0.0048
140 0.0064
201 0.0069
345 0.0112
571 0.0187
1,355 0.0553
49.6 0.0034
6.3 0.0007
13.3 0.0015
26.0 0.0049
59.0 0.0052
108 0.0070
153 0.0076
219 0.0104
67.0 0.0053
33.9 0.0047
62.4 0.0045
125 0.0071
171 0.0079
257 0.0117
70.3 0.0048
129 0.0136
183 0.0153
265 0.0207
399 0.0312
592 0.0491
239 0.0191
16.9 0.0018
31.1 0.0055
58.9 0.0051
106 0.0069
149 0.0077
237 0.0118
486 0.0242
594 0.0314
109 0.0068
93.9 0.0110




175 0.1400 0.8921 0.9020 0.0017 0.0505
250 0.1522 0.5044 1.1344 0.0024 0.0412
500 0.2211 0.8455 1.5615 0.0032 0.0584
750 0.3839 1.4588 2.7734 0.0056 0.1024
Scrapers Composite 0.1914 0.7938 1.3434 0.0027 0.0541
Signal Boards 15 0.0072 0.0377 0.0450 0.0001 0.0018
50 0.0502 0.2833 0.2631 0.0005 0.0131
120 0.0558 0.4946 0.4424 0.0009 0.0264
175 0.0811 0.8276 0.6279 0.0017 0.0302
250 0.1022 0.4765 0.8737 0.0029 0.0266
Signal Boards Composite 0.0129 0.0912 0.0912 0.0002 0.0042
Skid Steer Loade 25 0.0171 0.0575 0.1070 0.0002 0.0044
50 0.0230 0.2006 0.1655 0.0003 0.0043
120 0.0218 0.2673 0.1647 0.0005 0.0064
Skid Steer Loaders Compositg 0.0222 0.2125 0.1614 0.0004 0.0050
Surfacing Equipn 50 0.0265 0.1191 0.1069 0.0002 0.0063
120 0.0570 0.4028 0.4035 0.0007 0.0271
175 0.0550 0.4663 0.4168 0.0010 0.0210
250 0.0652 0.2754 0.5719 0.0015 0.0188
500 0.1008 0.4728 0.8400 0.0022 0.0288
750 0.1599 0.7413 1.3593 0.0035 0.0459
Surfacing Equipment Compos| 0.0823 0.3953 0.6593 0.0017 0.0239
Sweepers/Scrubh 15 0.0124 0.0729 0.0870 0.0002 0.0034
25 0.0237 0.0808 0.1495 0.0002 0.0056
50 0.0430 0.2898 0.2365 0.0004 0.0098
120 0.0555 0.4959 0.3694 0.0009 0.0210
175 0.0845 0.8043 0.4869 0.0016 0.0253
250 0.0803 0.3198 0.4530 0.0018 0.0152
Sweepers/Scrubbers Compos| 0.0584 0.4916 0.3563 0.0009 0.0183
Tractors/Loaders 25 0.0191 0.0653 0.1209 0.0002 0.0046
50 0.0407 0.2760 0.2179 0.0004 0.0087
120 0.0366 0.3402 0.2466 0.0006 0.0129
175 0.0571 0.5841 0.3220 0.0011 0.0159
250 0.0813 0.3445 0.4427 0.0019 0.0151
500 0.1606 0.6642 0.8132 0.0039 0.0294
750 0.2409 0.9959 1.2387 0.0058 0.0443
Tractors/Loaders/Backhoes C{ 0.0436 0.3616 0.2744 0.0008 0.0134
Trenchers 15 0.0099 0.0517 0.0617 0.0001 0.0024
25 0.0397 0.1355 0.2509 0.0004 0.0094
50 0.0990 0.3495 0.2804 0.0004 0.0218
120 0.0849 0.4443 0.5223 0.0008 0.0408
175 0.1346 0.8393 0.9412 0.0016 0.0521
250 0.1600 0.5472 1.3120 0.0025 0.0487
500 0.2092 0.8710 1.6487 0.0031 0.0623
750 0.3964 1.6395 3.1894 0.0059 0.1191
Trenchers Composite 0.0933 0.4270 0.4575 0.0007 0.0336
Welders 15 0.0080 0.0388 0.0498 0.0001 0.0025
25 0.0153 0.0492 0.0903 0.0001 0.0042
50 0.0435 0.2219 0.1968 0.0003 0.0110
120 0.0321 0.2508 0.2344 0.0005 0.0153
175 0.0600 0.5396 0.4393 0.0011 0.0223
250 0.0551 0.2294 0.4536 0.0013 0.0142
500 0.0748 0.3117 0.5690 0.0016 0.0192
Welders Composite 0.0310 0.1816 0.1735 0.0003 0.0102

0.0464
0.0379
0.0537
0.0942
0.0497
0.0016
0.0121
0.0243
0.0277
0.0245
0.0038
0.0040
0.0040
0.0059
0.0046
0.0058
0.0250
0.0193
0.0173
0.0265
0.0423
0.0220
0.0031
0.0051
0.0090
0.0193
0.0233
0.0140
0.0169
0.0042
0.0080
0.0119
0.0146
0.0139
0.0270
0.0408
0.0124
0.0022
0.0086
0.0201
0.0375
0.0479
0.0448
0.0573
0.1095
0.0309
0.0023
0.0039
0.0102
0.0140
0.0205
0.0130
0.0176
0.0094

148 0.0126
209 0.0137
321 0.0200
555 0.0346
262 0.0173
6.2 0.0006
36.2 0.0045
80.2 0.0050
155 0.0073
255 0.0092
16.7 0.0012
13.8 0.0015
255 0.0021
42.8 0.0020
30.3 0.0020
141 0.0024
63.8 0.0051
85.8 0.0050
135 0.0059
221 0.0091
347 0.0144
166 0.0074
11.9 0.0011
19.6 0.0021
31.6 0.0039
75.0 0.0050
139 0.0076
162 0.0072
78.5 0.0053
15.9 0.0017
30.3 0.0037
51.7 0.0033
101 0.0052
172 0.0073
345 0.0145
517 0.0217
66.8 0.0039
8.5 0.0009
32.9 0.0036
32.9 0.0089
64.9 0.0077
144 0.0121
223 0.0144
311 0.0189
587 0.0358
58.7 0.0084
6.2 0.0007
11.3 0.0014
26.0 0.0039
39.5 0.0029
98.2 0.0054
119 0.0050
168 0.0067
25.6 0.0028




San Diego 2025 On-Road Emission Factors

VEH FUEL MDLYR SPEED POP VMT TRIPS ROG_RUNEX CO_RUNEX NOX_RUNEX CO2_RUNEX PM10_Total PM2_5_Total SOX_RUNEX CH4 N20
. . . . . . . . . . . (gms/mil (gms/mil
(Miles/hr) (Vehicles) (Miles/day) (Trips/day) (gms/mile)  (gms/mile) (gms/mile) (gms/mile) (gms/mile) (gms/mile) (gms/mile) e) o)
LDA GAS AllMYr AllSpeeds 1,343,732.35  #i####HARHF  8,492,736.38 0.02 0.71 0.09 223.96 0.05 0.04 0.00
LDA DSL AllMYr AllSpeeds 6,282.20 213,159.29 39,008.92 0.01 0.09 0.31 246.18 0.05 0.04 0.00
LDT1  GAS AlIMYr  Alispeeds 198,419.75 7,123,689.46 1,204,641.90 0.02 1.09 0.12 276.49 0.05 0.04 0.00
LDT1 DSL AllMYr AllSpeeds 240.83 8,707.20 1,432.14 0.02 0.13 0.37 242.28 0.06 0.05 0.00
LDT2 GAS AlIMYr AllSpeeds 479,791.14  Hu##HHHH#HH  3,017,273.36 0.01 0.73 0.08 343.84 0.05 0.04 0.00
LDT2 DSL AllMYr AllSpeeds 211.77 7,665.63 1,309.49 0.02 0.11 0.40 268.51 0.06 0.05 0.00
Average 0.019 0.478 0.227 266.878 0.052 0.042 0.004
Source: EMFAC 2011
VEH FUEL MDLYR SPEED POP VMT TRIPS ROG_RUNEX CO_RUNEX NOX_RUNEX CO2_RUNEX PM10_Total PM2_5_ Total SOX_RUNEX CH4 N20
. ) ) ) . . . . . . . (gms/mil (gms/mil
(Miles/hr) (Vehicles) (Miles/day) (Trips/day) (gms/mile)  (gms/mile) (gms/mile) (gms/mile) (gms/mile) (gms/mile) (gms/mile) o) o)
T7
tractor DSL AllMYr AllSpeeds 3,476 582,978 - 0.22 1.01 2.06 1541.82 0.07 0.10 0.02

Source: EMFAC 2011



2025 Fleet Average Emission Factors (Diesel)

(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
Equipment MaxHP ROG CcO NOX SOX PM PM2.5 CcOo2 CH4
Aerial Lifts 15 0.0101 0.0528 0.0631 0.0001 0.0025 0.0023 8.7 0.0009
25 0.0132 0.0451 0.0838 0.0001 0.0032 0.0030 11.0 0.0012
50 0.0168 0.1351 0.1218 0.0003 0.0035 0.0032 19.6 0.0015
120 0.0176 0.2265 0.1496 0.0004 0.0063 0.0058 38.1 0.0016
500 0.0580 0.3710 0.3660 0.0021 0.0109 0.0100 213 0.0052
750 0.1054 0.6706 0.6753 0.0039 0.0199 0.0183 385 0.0095
Aerial Lifts Composite 0.0184 0.1646 0.1366 0.0004 0.0048 0.0044 34.7 0.0017
Air Compressors 15 0.0087 0.0444 0.0545 0.0001 0.0023 0.0022 7.2 0.0008
25 0.0181 0.0605 0.1121 0.0002 0.0045 0.0042 144 0.0016
50 0.0263 0.1911 0.1476 0.0003 0.0047 0.0043 22.3 0.0024
120 0.0289 0.3023 0.1928 0.0006 0.0088 0.0081 47.0 0.0026
175 0.0424 0.4998 0.2187 0.0010 0.0104 0.0095 88.5 0.0038
250 0.0514 0.2531 0.2553 0.0015 0.0078 0.0072 131 0.0046
500 0.0894 0.4292 0.4150 0.0023 0.0134 0.0123 232 0.0081
750 0.1385 0.6633 0.6545 0.0036 0.0210 0.0193 358 0.0125
1000 0.1999 0.9265 2.5439 0.0049 0.0483 0.0444 486 0.0180
Air Compressors Composite 0.0349 0.3027 0.2104 0.0007 0.0088 0.0081 63.6 0.0031
Bore/Drill Rigs 15 0.0120 0.0632 0.0754 0.0002 0.0029 0.0027 10.3 0.0011
25 0.0193 0.0658 0.1219 0.0002 0.0046 0.0042 16.0 0.0017
50 0.0190 0.2200 0.1662 0.0004 0.0009 0.0008 31.0 0.0017
120 0.0252 0.4660 0.1955 0.0009 0.0020 0.0018 77.1 0.0023
175 0.0324 0.7542 0.0787 0.0016 0.0030 0.0027 141 0.0029
250 0.0427 0.3426 0.0981 0.0021 0.0035 0.0032 188 0.0039
500 0.0706 0.5512 0.1622 0.0031 0.0058 0.0054 311 0.0064
750 0.1396 1.0891 0.3204 0.0062 0.0115 0.0106 615 0.0126
1000 0.2115 1.6437 3.8912 0.0093 0.0364 0.0335 928 0.0191
Bore/Drill Rigs Composite 0.0428 0.5007 0.2864 0.0017 0.0042 0.0038 165 0.0039
Cement and Mort 15 0.0074 0.0386 0.0461 0.0001 0.0018 0.0017 6.3 0.0007
25 0.0213 0.0724 0.1346 0.0002 0.0052 0.0048 17.6 0.0019
Cement and Mortar Mixers Co| 0.0085 0.0414 0.0534 0.0001 0.0021 0.0019 7.2 0.0008
Concrete/Industri 25 0.0199 0.0678 0.1256 0.0002 0.0047 0.0043 16.5 0.0018
50 0.0279 0.2284 0.1910 0.0004 0.0053 0.0049 30.2 0.0025
120 0.0370 0.4561 0.2840 0.0009 0.0117 0.0108 74.1 0.0033
175 0.0623 0.8663 0.3523 0.0018 0.0160 0.0147 160 0.0056
Concrete/Industrial Saws Conl  0.0337 0.3706 0.2471 0.0007 0.0093 0.0086 58.5 0.0030
Cranes 50 0.0350 0.2256 0.1644 0.0003 0.0062 0.0057 23.2 0.0032
120 0.0376 0.3384 0.2298 0.0006 0.0120 0.0111 50.1 0.0034
175 0.0462 0.4744 0.2300 0.0009 0.0120 0.0110 80.3 0.0042
250 0.0544 0.2316 0.2705 0.0013 0.0094 0.0087 112 0.0049
500 0.0858 0.3535 0.3977 0.0018 0.0146 0.0134 180 0.0077
750 0.1446 0.5947 0.6821 0.0030 0.0248 0.0228 303 0.0130
9999 0.5219 1.9715 5.5760 0.0098 0.1146 0.1055 971 0.0471
Cranes Composite 0.0681 0.3738 0.4223 0.0014 0.0143 0.0132 129 0.0061
Crawler Tractors 50 0.0487 0.2566 0.1842 0.0003 0.0090 0.0083 24.9 0.0044
120 0.0609 0.4537 0.3562 0.0008 0.0221 0.0203 65.8 0.0055
175 0.0823 0.7265 0.4447 0.0014 0.0241 0.0222 121 0.0074
250 0.0924 0.3662 0.5348 0.0019 0.0192 0.0177 166 0.0083
500 0.1392 0.5877 0.7527 0.0025 0.0280 0.0258 259 0.0126
750 0.2506 1.0528 1.3878 0.0047 0.0510 0.0469 465 0.0226
1000 0.3749 1.5618 4.2168 0.0066 0.0958 0.0881 658 0.0338
Crawler Tractors Composite 0.0789 0.5065 0.4492 0.0013 0.0227 0.0209 114 0.0071
Crushing/Proc. E 50 0.0508 0.3859 0.2899 0.0006 0.0083 0.0077 44.0 0.0046
120 0.0506 0.5406 0.3289 0.0010 0.0140 0.0129 83.1 0.0046
175 0.0795 0.9556 0.3830 0.0019 0.0177 0.0163 167 0.0072
250 0.0967 0.4768 0.4357 0.0028 0.0134 0.0123 245 0.0087
500 0.1459 0.6977 0.6163 0.0037 0.0200 0.0184 374 0.0132
750 0.2307 1.1003 0.9907 0.0059 0.0316 0.0291 589 0.0208
9999 0.6019 2.5014 6.6977 0.0131 0.1238 0.1139 1,308 0.0543
Crushing/Proc. Equipment Co| 0.0693 0.6187 0.3763 0.0015 0.0146 0.0134 132 0.0062
Dumpers/Tended 25 0.0092 0.0314 0.0581 0.0001 0.0022 0.0020 7.6 0.0008




Dumpers/Tenders Composite| 0.0092 0.0314 0.0581 0.0001 0.0022
Excavators 25 0.0198 0.0677 0.1253 0.0002 0.0047
50 0.0297 0.2365 0.1616 0.0003 0.0035

120 0.0448 0.4942 0.2638 0.0009 0.0092

175 0.0518 0.6636 0.1982 0.0013 0.0091

250 0.0647 0.3210 0.2222 0.0018 0.0074

500 0.0946 0.4495 0.3091 0.0023 0.0107

750 0.1569 0.7451 0.5194 0.0039 0.0178

Excavators Composite 0.0559 0.5086 0.2269 0.0013 0.0086
Forklifts 50 0.0150 0.1361 0.0904 0.0002 0.0013
120 0.0168 0.2086 0.0997 0.0004 0.0023

175 0.0228 0.3310 0.0732 0.0006 0.0029

250 0.0289 0.1551 0.0746 0.0009 0.0027

500 0.0416 0.2123 0.1038 0.0011 0.0038

Forklifts Composite 0.0236 0.2148 0.0860 0.0006 0.0025
Generator Sets 15 0.0109 0.0627 0.0768 0.0002 0.0032
25 0.0216 0.0738 0.1368 0.0002 0.0055

50 0.0242 0.2034 0.1881 0.0004 0.0051

120 0.0340 0.4585 0.3022 0.0009 0.0122

175 0.0469 0.7328 0.3291 0.0016 0.0136

250 0.0558 0.3746 0.3885 0.0024 0.0108

500 0.0862 0.5820 0.5697 0.0033 0.0167

750 0.1401 0.9395 0.9382 0.0055 0.0272

9999 0.3235 1.8648 5.2188 0.0105 0.0888

Generator Sets Composite 0.0288 0.2667 0.2329 0.0007 0.0081
Graders 50 0.0382 0.2599 0.1877 0.0004 0.0063
120 0.0521 0.5009 0.3219 0.0009 0.0153

175 0.0652 0.7261 0.3117 0.0014 0.0157

250 0.0781 0.3549 0.3652 0.0019 0.0129

500 0.1023 0.4610 0.4468 0.0023 0.0165

750 0.2167 0.9755 0.9628 0.0049 0.0353

Graders Composite 0.0676 0.5696 0.3314 0.0015 0.0147
Off-Highway Trag 120 0.1108 0.6619 0.6362 0.0011 0.0455
175 0.1110 0.7932 0.6639 0.0015 0.0370

250 0.0890 0.3179 0.5983 0.0015 0.0227

750 0.3692 1.5358 2.4157 0.0057 0.0918

1000 0.5623 2.3619 6.0896 0.0082 0.1577

Off-Highway Tractors Compog 0.1134 0.6101 0.7291 0.0017 0.0331
Off-Highway Trug 175 0.0622 0.7536 0.2376 0.0014 0.0112
250 0.0730 0.3435 0.2521 0.0019 0.0085

500 0.1183 0.5319 0.3878 0.0027 0.0135

750 0.1921 0.8627 0.6384 0.0044 0.0221

1000 0.2823 1.2403 3.1782 0.0063 0.0546

Off-Highway Trucks Composit| 0.1140 0.5385 0.4769 0.0027 0.0142
Other Constructidg 15 0.0118 0.0617 0.0737 0.0002 0.0029
25 0.0159 0.0544 0.1008 0.0002 0.0038

50 0.0244 0.2188 0.1693 0.0004 0.0034

120 0.0379 0.5045 0.2730 0.0009 0.0087

175 0.0384 0.5858 0.1729 0.0012 0.0075

500 0.0792 0.4606 0.3034 0.0025 0.0099

Other Construction Equipmen{ 0.0442 0.3474 0.2021 0.0013 0.0069
Other General In 15 0.0066 0.0391 0.0466 0.0001 0.0018
25 0.0185 0.0632 0.1170 0.0002 0.0044

50 0.0298 0.2099 0.1491 0.0003 0.0047

120 0.0436 0.4189 0.2603 0.0007 0.0120

175 0.0519 0.5684 0.2412 0.0011 0.0115

250 0.0608 0.2743 0.2679 0.0015 0.0083

500 0.1174 0.5103 0.4826 0.0026 0.0157

750 0.1939 0.8411 0.8117 0.0044 0.0262

1000 0.2627 1.1060 2.9924 0.0056 0.0579

Other General Industrial Equij 0.0747 0.4438 0.3947 0.0016 0.0130
Other Material Hg 50 0.0410 0.2893 0.2073 0.0004 0.0065
120 0.0421 0.4076 0.2541 0.0007 0.0117

175 0.0653 0.7197 0.3067 0.0014 0.0146

0.0020
0.0043
0.0032
0.0085
0.0084
0.0068
0.0098
0.0164
0.0079
0.0012
0.0021
0.0026
0.0024
0.0035
0.0023
0.0030
0.0050
0.0047
0.0112
0.0125
0.0099
0.0153
0.0250
0.0817
0.0074
0.0058
0.0141
0.0144
0.0119
0.0152
0.0324
0.0135
0.0419
0.0341
0.0208
0.0844
0.1451
0.0305
0.0103
0.0078
0.0124
0.0203
0.0502
0.0131
0.0026
0.0035
0.0031
0.0080
0.0069
0.0091
0.0063
0.0017
0.0040
0.0043
0.0111
0.0106
0.0076
0.0145
0.0241
0.0533
0.0120
0.0060
0.0108
0.0134

7.6 0.0008
16.4 0.0018
25.0 0.0027
73.6 0.0040
112 0.0047
159 0.0058
234 0.0085
387 0.0142
120 0.0050
14.7 0.0014
31.2 0.0015
56.1 0.0021
77.1 0.0026
111 0.0038
54.4 0.0021
10.2 0.0010
17.6 0.0019
30.6 0.0022
77.9 0.0031
142 0.0042
213 0.0050
337 0.0078
544 0.0126
1,049 0.0292
61.0 0.0026
27.5 0.0034
75.0 0.0047
124 0.0059
172 0.0071
229 0.0092
486 0.0196
133 0.0061
93.7 0.0100
130 0.0100
130 0.0080
568 0.0333
814 0.0507
151 0.0102
125 0.0056
167 0.0066
272 0.0107
442 0.0173
625 0.0255
260 0.0103
10.1 0.0011
13.2 0.0014
28.0 0.0022
80.9 0.0034
107 0.0035
254 0.0071
123 0.0040
6.4 0.0006
15.3 0.0017
21.7 0.0027
62.0 0.0039
95.9 0.0047
136 0.0055
265 0.0106
437 0.0175
560 0.0237
152 0.0067
30.3 0.0037
60.7 0.0038
122 0.0059




250 0.0642 0.2920 0.2863 0.0016 0.0088

500 0.0837 0.3670 0.3482 0.0019 0.0113

9999 0.3781 1.4596 3.9555 0.0073 0.0764

Other Material Handling Equip| 0.0696 0.4355 0.3844 0.0015 0.0124
Pavers 25 0.0225 0.0768 0.1422 0.0002 0.0053
50 0.0574 0.2803 0.2102 0.0004 0.0114

120 0.0662 0.4696 0.4003 0.0008 0.0263

175 0.0899 0.7543 0.5238 0.0014 0.0286

250 0.1097 0.4287 0.7020 0.0022 0.0254

500 0.1263 0.5374 0.7572 0.0023 0.0284

Pavers Composite 0.0717 0.4745 0.3858 0.0009 0.0220
Paving Equipme 25 0.0152 0.0520 0.0963 0.0002 0.0036
50 0.0469 0.2355 0.1789 0.0003 0.0095

120 0.0503 0.3671 0.3092 0.0006 0.0200

175 0.0687 0.5900 0.4021 0.0011 0.0219

250 0.0672 0.2648 0.4289 0.0014 0.0154

Paving Equipment Composite| 0.0548 0.3993 0.3281 0.0008 0.0190
Plate Compactor{ 15 0.0050 0.0263 0.0314 0.0001 0.0012
Plate Compactors Composite | 0.0050 0.0263 0.0314 0.0001 0.0012
Pressure Washe 15 0.0052 0.0301 0.0368 0.0001 0.0015
25 0.0087 0.0299 0.0555 0.0001 0.0022

50 0.0079 0.0810 0.0843 0.0002 0.0019

120 0.0082 0.1351 0.0897 0.0003 0.0031

Pressure Washers Composite|] 0.0066 0.0531 0.0561 0.0001 0.0019
Pumps 15 0.0089 0.0456 0.0560 0.0001 0.0024
25 0.0244 0.0816 0.1512 0.0002 0.0061

50 0.0299 0.2394 0.2138 0.0004 0.0061

120 0.0365 0.4656 0.3062 0.0009 0.0129

175 0.0499 0.7342 0.3301 0.0016 0.0142

250 0.0572 0.3604 0.3745 0.0023 0.0107

500 0.0959 0.6034 0.5922 0.0034 0.0178

750 0.1593 0.9975 0.9991 0.0057 0.0297

9999 0.4488 2.4388 6.8114 0.0136 0.1186

Pumps Composite 0.0270 0.2617 0.2079 0.0006 0.0078
Rollers 15 0.0074 0.0386 0.0461 0.0001 0.0018
25 0.0161 0.0549 0.1017 0.0002 0.0038

50 0.0345 0.2258 0.1776 0.0003 0.0068

120 0.0392 0.3801 0.2647 0.0007 0.0137

175 0.0553 0.6096 0.3030 0.0012 0.0156

250 0.0656 0.3037 0.3629 0.0017 0.0127

500 0.0920 0.4189 0.4752 0.0022 0.0174

Rollers Composite 0.0410 0.3763 0.2501 0.0008 0.0122
Rough Terrain Fd 50 0.0381 0.3041 0.2193 0.0004 0.0054
120 0.0369 0.4106 0.2316 0.0007 0.0087

175 0.0569 0.7229 0.2450 0.0014 0.0112

250 0.0671 0.3372 0.2625 0.0019 0.0084

500 0.0999 0.4838 0.3682 0.0025 0.0123

Rough Terrain Forklifts Compq 0.0396 0.4430 0.2336 0.0008 0.0090
Rubber Tired Do3 175 0.1163 0.8019 0.6895 0.0015 0.0386
250 0.1329 0.4624 0.8841 0.0021 0.0340

500 0.1817 0.7490 1.1543 0.0026 0.0448

750 0.2747 1.1262 1.7818 0.0040 0.0684

1000 0.4321 1.7954 4.5523 0.0060 0.1202

Rubber Tired Dozers Compos| 0.1672 0.6620 1.0824 0.0025 0.0419
Rubber Tired Log 25 0.0204 0.0697 0.1291 0.0002 0.0048
50 0.0418 0.2904 0.2109 0.0004 0.0069

120 0.0397 0.3916 0.2476 0.0007 0.0115

175 0.0546 0.6199 0.2592 0.0012 0.0130

250 0.0661 0.3041 0.3040 0.0017 0.0107

500 0.1034 0.4654 0.4455 0.0023 0.0164

750 0.2119 0.9532 0.9273 0.0049 0.0338

1000 0.2701 1.1927 3.2272 0.0060 0.0615

Rubber Tired Loaders Compoy 0.0559 0.4311 0.2835 0.0012 0.0121
Scrapers [ 120 0.0887 0.6472 0.5218 0.0011 0.0330

0.0081
0.0104
0.0703
0.0114
0.0049
0.0105
0.0242
0.0263
0.0234
0.0261
0.0202
0.0033
0.0088
0.0184
0.0201
0.0141
0.0175
0.0011
0.0011
0.0014
0.0020
0.0018
0.0029
0.0017
0.0022
0.0056
0.0056
0.0119
0.0130
0.0098
0.0163
0.0274
0.1091
0.0072
0.0017
0.0035
0.0062
0.0126
0.0143
0.0116
0.0160
0.0113
0.0049
0.0080
0.0103
0.0077
0.0113
0.0083
0.0355
0.0312
0.0412
0.0629
0.1106
0.0385
0.0044
0.0063
0.0105
0.0119
0.0099
0.0151
0.0311
0.0566
0.0111
0.0303

145 0.0058
192 0.0075
741 0.0341
141 0.0063
18.7 0.0020
28.0 0.0052
69.2 0.0060
128 0.0081
194 0.0099
233 0.0114
77.9 0.0065
12.6 0.0014
23.9 0.0042
54.5 0.0045
101 0.0062
122 0.0061
68.9 0.0049
4.3 0.0005
4.3 0.0005
4.9 0.0005
7.1 0.0008
14.3 0.0007
24.1 0.0007
9.4 0.0006
7.4 0.0008
19.5 0.0022
34.3 0.0027
77.9 0.0033
140 0.0045
201 0.0052
345 0.0087
571 0.0144
1,355 0.0405
49.6 0.0024
6.3 0.0007
13.3 0.0015
26.0 0.0031
59.0 0.0035
108 0.0050
153 0.0059
219 0.0083
67.0 0.0037
33.9 0.0034
62.4 0.0033
125 0.0051
171 0.0061
257 0.0090
70.3 0.0036
129 0.0105
183 0.0120
265 0.0164
399 0.0248
592 0.0390
239 0.0151
16.9 0.0018
31.1 0.0038
58.9 0.0036
106 0.0049
149 0.0060
237 0.0093
486 0.0191
594 0.0244
109 0.0050
93.9 0.0080




175 0.1025 0.8864 0.5654 0.0017 0.0307
250 0.1187 0.4642 0.7040 0.0024 0.0254
500 0.1755 0.7332 0.9727 0.0032 0.0364
750 0.3043 1.2657 1.7266 0.0056 0.0638
Scrapers Composite 0.1495 0.7187 0.8387 0.0027 0.0335
Signal Boards 15 0.0072 0.0377 0.0450 0.0001 0.0018
50 0.0332 0.2686 0.2268 0.0005 0.0063
120 0.0394 0.4898 0.3076 0.0009 0.0127
175 0.0587 0.8292 0.3433 0.0017 0.0152
250 0.0794 0.4676 0.4435 0.0029 0.0132
Signal Boards Composite 0.0111 0.0909 0.0718 0.0002 0.0029
Skid Steer Loade 25 0.0167 0.0568 0.1055 0.0002 0.0040
50 0.0194 0.1977 0.1446 0.0003 0.0015
120 0.0175 0.2665 0.1240 0.0005 0.0022
Skid Steer Loaders Compositg 0.0186 0.2104 0.1354 0.0004 0.0019
Surfacing Equipn 50 0.0171 0.1105 0.0934 0.0002 0.0035
120 0.0385 0.3950 0.2869 0.0007 0.0146
175 0.0386 0.4642 0.2429 0.0010 0.0119
250 0.0504 0.2604 0.3275 0.0015 0.0111
500 0.0800 0.4236 0.4893 0.0022 0.0174
750 0.1260 0.6643 0.7833 0.0035 0.0275
Surfacing Equipment Compos| 0.0638 0.3590 0.3924 0.0017 0.0142
Sweepers/Scrubh 15 0.0124 0.0729 0.0870 0.0002 0.0034
25 0.0237 0.0808 0.1495 0.0002 0.0056
50 0.0308 0.2762 0.1942 0.0004 0.0033
120 0.0395 0.4895 0.2530 0.0009 0.0068
175 0.0565 0.8005 0.2201 0.0016 0.0084
250 0.0587 0.3179 0.1898 0.0018 0.0062
Sweepers/Scrubbers Compos| 0.0410 0.4840 0.2255 0.0009 0.0061
Tractors/Loaders 25 0.0191 0.0653 0.1209 0.0002 0.0045
50 0.0316 0.2678 0.1895 0.0004 0.0037
120 0.0281 0.3379 0.1761 0.0006 0.0055
175 0.0420 0.5839 0.1613 0.0011 0.0072
250 0.0633 0.3389 0.2157 0.0019 0.0073
500 0.1263 0.6506 0.4127 0.0039 0.0144
750 0.1896 0.9760 0.6256 0.0058 0.0216
Tractors/Loaders/Backhoes C{ 0.0336 0.3586 0.1857 0.0008 0.0059
Trenchers 15 0.0099 0.0517 0.0617 0.0001 0.0024
25 0.0397 0.1355 0.2509 0.0004 0.0094
50 0.0687 0.3197 0.2467 0.0004 0.0140
120 0.0625 0.4341 0.3863 0.0008 0.0259
175 0.1009 0.8327 0.6152 0.0016 0.0338
250 0.1247 0.4925 0.8480 0.0025 0.0309
500 0.1661 0.7370 1.0663 0.0031 0.0400
750 0.3147 1.3882 2.0666 0.0059 0.0766
Trenchers Composite 0.0674 0.4085 0.3481 0.0007 0.0215
Welders 15 0.0075 0.0381 0.0468 0.0001 0.0020
25 0.0141 0.0473 0.0876 0.0001 0.0035
50 0.0280 0.2077 0.1684 0.0003 0.0053
120 0.0223 0.2476 0.1601 0.0005 0.0073
175 0.0430 0.5400 0.2396 0.0011 0.0111
250 0.0423 0.2236 0.2294 0.0013 0.0069
500 0.0585 0.3040 0.2969 0.0016 0.0095
Welders Composite 0.0214 0.1745 0.1373 0.0003 0.0052

0.0282
0.0234
0.0335
0.0587
0.0308
0.0016
0.0058
0.0116
0.0139
0.0121
0.0026
0.0037
0.0014
0.0020
0.0018
0.0033
0.0134
0.0109
0.0103
0.0160
0.0253
0.0131
0.0031
0.0051
0.0031
0.0062
0.0077
0.0057
0.0056
0.0042
0.0034
0.0051
0.0066
0.0067
0.0132
0.0199
0.0054
0.0022
0.0086
0.0129
0.0239
0.0311
0.0285
0.0368
0.0705
0.0198
0.0018
0.0033
0.0048
0.0067
0.0103
0.0064
0.0087
0.0048

148 0.0092
209 0.0107
321 0.0158
555 0.0275
262 0.0135
6.2 0.0006
36.2 0.0030
80.2 0.0036
155 0.0053
255 0.0072
16.7 0.0010
13.8 0.0015
255 0.0017
42.8 0.0016
30.3 0.0017
141 0.0015
63.8 0.0035
85.8 0.0035
135 0.0045
221 0.0072
347 0.0114
166 0.0058
11.9 0.0011
19.6 0.0021
31.6 0.0028
75.0 0.0036
139 0.0051
162 0.0053
78.5 0.0037
15.9 0.0017
30.3 0.0029
51.7 0.0025
101 0.0038
172 0.0057
345 0.0114
517 0.0171
66.8 0.0030
8.5 0.0009
32.9 0.0036
32.9 0.0062
64.9 0.0056
144 0.0091
223 0.0112
311 0.0150
587 0.0284
58.7 0.0061
6.2 0.0007
11.3 0.0013
26.0 0.0025
39.5 0.0020
98.2 0.0039
119 0.0038
168 0.0053
25.6 0.0019




Appendix | — Air Quality Analysis

Attachment I2 Alternative EN-1B Emissions

Encinitas-Solana Beach Shoreline Study Final Report



EN1B - LSL

Daily Emissions (pounds/day)

Annual Emissions (tons/year)

ROG NOX co SOX PM10 PM2.5 C02 ROG NOX co SOX PM10 PM2.5 C02
Off-Shore Equipment
(Dredge/Pumps)
106.68 774.99 585.17 39.22 36.08 | 101,752.98 2.19 15.89 12.00 0.80 0.74 1,898
Construction Off-Road
Equipment 11.84 111.42 47.17 0.15 10.45 4.71 15,326.46 0.37 3.45 1.46 0.00 0.45 0.26 433
On-Road Motor
Vehicles 0.15 3.54 1.36 0.01 0.14 0.09 898.25 0.00 0.01 0.03 0.00 0.00 0.00 9
Total On-Shore
Emissions 11.99 114.96 48.54 0.16 10.59 4.80 16,224.71 0.37 3.47 1.49 0.00 0.45 0.27 2,340
Amortized Construction 468
EN1B - HSL
Daily Emissions (pounds/day) Annual Emissions (tons/year)
ROG NOX co SOX PM10 PM2.5 €02 ROG NOX co SOX PM10 PM2.5 €02
Off-Shore Equipment
(Dredge/Pumps)
106.68 774.99 585.17 39.22 36.08 | 101,752.98 2.51 18.21 13.75 0.92 0.85 2,176
Construction Off-Road
Equipment 11.84 111.42 47.17 0.15 10.45 4.71 15,326.46 0.40 3.79 1.60 0.01 0.50 0.29 475
On-Road Motor
Vehicles 0.15 3.54 1.36 0.01 0.14 0.09 898.25 0.00 0.02 0.03 0.00 0.00 0.00 10
Total On-Shore
Emissions 11.99 114.96 48.54 0.16 10.59 4.80 16,224.71 0.40 3.80 1.63 0.01 0.50 0.29 2,661
Amortized Construction 532
SB2B - LSL
Daily Emissions (pounds/day) Annual Emissions (tons/year)
ROG NOX co SOX PM10 PM2.5 C02 ROG NOX co SOX PM10 PM2.5 C02
Off-Shore Equipment
(Dredge/Pumps)
106.68 774.99 585.17 39.22 36.08 | 101,752.98 4.59 33.32 25.16 1.69 1.55 3,982
Construction Off-Road
Equipment 11.84 111.42 47.17 0.15 10.45 4.71 15,326.46 1.19 11.20 4.74 0.02 1.47 0.86 1,404
On-Road Motor
Vehicles 0.15 3.54 1.36 0.01 0.14 0.09 898.25 0.00 0.04 0.09 0.00 0.01 0.00 28
Total On-Shore
Emissions 11.99 114.96 48.54 0.16 10.59 4.80 16,224.71 1.19 11.24 4.83 0.02 1.47 0.86 5,414
Amortized Construction 541
BS-2B - HSL
Daily Emissions (pounds/day) Annual Emissions (tons/year)
ROG NOX co SOX PM10 PM2.5 €02 ROG NOX co SOX PM10 PM2.5 €02
Off-Shore Equipment
(Dredge/Pumps)
106.68 774.99 585.17 39.22 36.08 | 101,752.98 5.17 37.59 28.38 1.90 1.75 4,491
Construction Off-Road
Equipment 11.84 111.42 47.17 0.15 10.45 4.71 15326.46 1.30 12.26 5.19 0.02 1.61 0.94 1,537
On-Road Motor
Vehicles 0.15 3.54 1.36 0.01 0.14 0.09 898.25 0.01 0.04 0.10 0.00 0.01 0.00 31
Total On-Shore
Emissions 11.99 114.96 48.54 0.16 10.59 4.80 16,224.71 1.31 12.30 5.29 0.02 1.61 0.94 6,058

Amortized Construction

606




EN1B - LSL

Daily Emissions (pounds/day)

ROG NOX co SOX PM10 PM2.5 Co2
Off-Shore Equipment
(Dredge/Pumps)
27.81 203.95 585.17 4.71 4.33 101,752.98
Construction Off-Road
Equipment 6.22 44,98 25.61 0.08 8.15 2.60 7,219.52
On-Road Motor
Vehicles 0.10 2.03 0.61 0.01 0.11 0.06 797.79
Total On-Shore
Emissions 6.32 47.01 26.22 0.09 8.26 2.66 8,017.32
E1BN - HSL
Daily Emissions (pounds/day)
ROG NOX co SOX PM10 PM2.5 Co2
Off-Shore Equipment
(Dredge/Pumps)
27.81 203.95 585.17 4.71 4.33 101,752.98
Construction Off-Road
Equipment 6.22 44.98 25.61 0.08 8.15 2.60 7219.52
On-Road Motor
Vehicles 0.10 2.03 0.61 0.01 0.11 0.06 797.79
Total On-Shore
Emissions 6.32 47.01 26.22 0.09 8.26 2.66 8,017.32
SB1B - LSL
Daily Emissions (pounds/day)
ROG NOX co SOX PM10 PM2.5 Cco2
Off-Shore Equipment
(Dredge/Pumps)
27.81 203.95 585.17 471 4.33 101,752.98
Construction Off-Road
Equipment 4,90 30.72 22.16 0.08 7.49 1.99 7,219.38
On-Road Motor
Vehicles 0.09 0.93 0.78 0.01 0.07 0.07 777.57
Total On-Shore
Emissions 4,99 31.65 22.93 0.09 7.56 2.06 7,996.95
SB1B - HSL
Daily Emissions (pounds/day)
ROG NOX co SOX PM10 PM2.5 Cco2
Off-Shore Equipment
(Dredge/Pumps)
27.81 203.95 585.17 471 4.33 101,752.98
Construction Off-Road
Equipment 4.90 30.72 22.16 0.08 7.49 1.99 7,219.38
On-Road Motor
Vehicles 0.09 0.93 0.78 0.01 0.07 0.07 777.57
Total On-Shore
Emissions 4.99 31.65 22.93 0.09 7.56 2.06 7,996.95




Alternative EN-1B - Construction - Low Sea Level Rise

" T Erssion Factor Erssions Summary
sage - - -
Source Description r n T T T
P! Number Factor unit ROG | Nox | co | sox | P10 | Pm2s |EU pos Zany €02 [ CH4 | Unit ROG NOX co SOX PM10 PM25 s e co2 CH4. Unit ROG | Nox | co [ sox | pmio | pmzs |-E4 Bt co2 CH4 Unit
Puio | pu2s PNZS P10 | P25
Ot-road Mobile Sources
Pump T 72| isigay [ 017 | 70 [0se]oom| 006 | o6 |- —Tais70] 007 [ i e ) 0o i FET] - - Aoms |07 [ivay 0ia | a0 [0 | oon | ooa | ooa |- - 72 o107 Jions
Loader T 12| hrsiday [011 | 078 [046]0.001] 004 | 008 | - — Thon61 [ 001 [insne 26 a1 55 001 050 04 - - 308 011 Jinsiaay 0.0 029 [oar] 000 00> [ 0o | - a7 0002 ions.
Dozer 2 12| hrsiday [ 027 | 223 [10al0002] 008 | 008 | - —T2a000 [ 0,02 [ibsie 3] 261 2501 006 227 200 - - 5730|050 [isiiay 020 166 [o7a] 000|007 | 006 | - 67 00166 ions
ii6s ii1a 717 015 417 Y T5:326.6 | 107 [lbsida 057 | 345 [ 146] 000 013 | 010 235 003 Jions
Fuoiive Dust
Buldo; T T 26 Tnwoa [ T T T T - — Toz] o0a T T o - | — E— 5 | I E— om [ om [ Tibay -
Peal Daily Emissions Summarv. Uncontrolled e | e | e ] o5 | | sm | 628 | 0ss | Teasas | o7 [ibsdar 037
Peak Dally EmISSIons Summary. Controlled EV N TV A A | 015 ] I [ o | am | isaeas] _ ro7|ibsiday 057 T
[Toral GHG Emissions
Global Warming Potential
TOSPe  Groba
i |
Gas. Lifetime | warm|
arbon Dioxide 50200 | 1
L T el ethane 12:3 | 25
litrous Oxide_ 120 298
HFC-23 264 14800f
HFC-134a 146 1430
Encinitas Solana Beach Total
Constructi HFC-152a 15 124
Volume Dredging Days | Construction Days |Volume Dredging Days | Construction Days on Days
IS 410,000 a1 62 | 860,000 86 201 263 PFC. 50000_| 7390
HSL 470,000 47 68 970,000 97, 220 288 PFC: 10000 | 12200|
Sulfur Hexafluoride 3200 | 22800|
(SFe)

Source: IPCC, 2007. Climate Change 2007 The Ph



Alternative EN-1B - Construction - Low Sea Level Rise

Assumptions

Main Generator Engine 5000 bhp
3728.5 kW

Aux Generator Engine 1500 bhp
1118.5 kW

Construction Days Per Year 41.0

Emissions (pounds per day)

Time
(hours per
Activity day) ROG NOXx CcO PM10 PM2.5 CO2
Barge 24 106.68 774.99 585.17 39.22 36.08 | 101,752.98
Emissions (tons per year)
Activity ROG NOXx CO PM10 PM2.5 CO2
Barge 2.19 15.89 12.00 0.80 0.74 1,898
Emission Factors (g/bhp-hr)
ROG NOXx CO PM10 PM2.5 CO2 Fuel
2015 0.68 4.94 3.73 0.25 0.23 648.6 184.15
2020 0.18 1.30 3.73 0.03 0.03 648.6 184.15

Source: ARB Harborcraft Emission Inventory Database

Load Factor

Engine

Load factor

Propulsion
Auxiliary

0.5
0.31

*Source: Carl Moyer Table B-19 > > >

http://www.arb.ca.gov/msprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part4.pdf

Rev. 10/2006
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Alternative EN-1B - Construction - Low Sea Level Rise

On-Road Construction Emissions

Total Emission (tons)

006 o003 3o  ooo ooi2[ oo3[ ooof  000]
08| 0.06] [ ool

Global Warming Potential

Global Warming
Atmospheric Potential
Lifetime (100 year time
Gas (vears) horizon)

Carbon Dioxide 50-200 1
Methane 12+3 25

[Nitrous Oxide 120 298
HFC-23 264 14800
HFC-134a 146 1430
HFC-152a 15 124
PFC: 50000 7390
Tetrafluorometha

ne (CF.)

PFC: 10000 12200
Hexafluorometha

ne (CoFe)

Sulfur 3200 22800
Hexafluoride

(SFe)

‘Source: IPCC, 2007. Climate Change 2007: The Physical C I'to the Fourth of the IPCC.




Alternative EN-1B - Operations - Low Sea Level Rise

" ErssTon Facior Emissions Summary
ssage - -
Source Descripti "
ource Descripton roret | o | [ ros[wox] co [ sox o] pwas [EEERS T cop T | unt R EEE Tt cor [ ow [ um o6 | wox [ co [ sox [ puao [ puzs [Fuaiive Dust coz ca
PM10 | P25 PM10 P25 P10 [ P25
Oif-road Mobie Sources
Pump T 22| hisiday | 001 | 006 [005[0000] 0:00 | 000 | - — [ 7.42 [ 000 [ibsir 023 a3 111 000 007 007 - - 178 002 [bsidav 0,01 | 0.0 [ 003] 000] 000 | 000 | - - ] 0.0004 [tons
Loader 1 12| hsiday | 008 [0.47 [04a]0001] 002 | 002 | - — (10861 [ 0.01 [ibsihr 0.50 570 529 001 0.8 026 - - 1303 008 [ibsiday 002 [ 013 012] 000] 001 | 001 | - - 26 00017 tons
Dozer 2 12 | hsiday 021156 [080]0.002] 0.06 | 006 | - 23908 0.02 [ibsihr 508 3785 1021 006 151 139 - - 5738 046 [ibsiday 0.12 [ 089 [ 0.45] 000] 004 | 005 | - 123 00098 [1ons
622 4498 2561 008 187 172 721952 056 [ibsiday. 015 1.06 [ 0.60] 000] 004 | 004 150,39 001 ions
Fugitive Dust
Bulldozing [ T 26 Twsoar [ - T - T - T - T -~ T - Tosml[ o] — [ Jom - I 5 T - T S - T ) Y | [ibsiday P I I N -
Peak Daily Emissions Summary, Uncontrolied 62z | o | el | 008 17 [ 1 | 6.28 T oss | 721952 056 [ibs/day 015 [ 1,06 [ 0.60] 0.00] 004 | 004 fons
Peak Dally Emissions Summary, Controlled = 622 | s | e | 0.08 I i i 815 260 [ 721952 056 [bsiday 015 [ 1.06 [ 060 0.00 519 | 006 57 T 0012 [tons
[Total GHG Emissions 55
Global Warming Potential
m0Sp [ Global
heric. | warmi
Gas Lifetime| o
Carbon Dioxide 50200 | 1
Project Length ethane 12+3 ] 25
L [ ittous Oxide 120 | 28
HFC23 26414800
HFC 134 146 | 1430
Encinitas Solana Beach Total
Dredging | Construction HFC-1522 15 | 124
Volume | Dredging Days [ Construction Days |Volume Dredging Days | Construction Days |Volume _|Days Days
[ 260,000 2 a7 350,000 35 56| 610000 61 103 PFC: Tetrafluoromethane (CF.) | 50000 | 7390
HSL 330,000 33 51 500,000 50 71| 830000 83 125 [PEC:_Hexafluoromethane (C;Fs)| 10000 | 12200)
Sulfur Hexafluoride (SF) 3200 | 22800




Alternative EE1B - Operations - Low Sea Level Rise

Assumptions
Main Generator Engine

Aux Generator Engine

Operating Days Per Year

5000 bhp
3728.5 KW
1500 bhp
1118.5 kW

26.0

Emissions (pounds per day)

Time
(hours per
Activity day) ROG NOXx CO PM10 PM2.5 CO2
Barge 24 27.81 203.95 585.17 4.71 4.33 101,753
Emissions (tons per year)
Activity ROG NOXx CO PM10 PM2.5 CO2
Barge 0.36 2.65 7.61 0.06 0.06 1,323
Emission Factors (g/bhp-hr)
ROG NOXx CO PM10 PM2.5 CO2 Fuel
2015 0.68 4.94 3.73 0.25 0.23 648.6 184.15
2020 0.18 1.30 3.73 0.03 0.03 648.6 184.15

Source: ARB Harborcraft Emission Inventory Database

Load Factor

Engine

Load factor

Propulsion
Auxiliary

0.5
0.31

*Source: Carl Moyer Table B-19 > > >

http:/lIwww.arb.ca.gov/imsprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part4.pdf

Rev. 10/2006

Page 7 of 42



Alternative EN-1B - Operations - Low Sea Level Rise

On-Road Construction Emissions

400

Total Daily Emissions (Ibs)

160]

Equipment Delivery
|

560

Global Warming Potential

Global Warming
Atmospheric Potential
Lifetime (100 year time

Gas (years) horizon)
Carbon Dioxide 50-200 1
Methane 12£3 25
Nitrous Oxide 120 298
HFC-23 264 14800
HFC-134a 146 1430
HFC-152a 15 124
PFC: 50000 7390
Tetrafluorometha
ne (CFy)
PFC: 10000 12200
Hexafluorometha
ne (C;Fg)
Sulfur 3200 22800
Hexafluoride
(SFe)

Total Emission (tons)

547

797.79]

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the Fourth Assessment Report of the IPCC.




Alternative EN-1B - Construction - High Sea Level Rise

EmssTon Facior

EmssTons Summary

Source Description Number Usage Unit I Fugitive Dust_ Fugitive Dust Fugitive Dust_
Factor ROG [ NOX | CO | SOX | PM10 | PM2.5 €02 [ CH4 | Unit ROG NOX co SOX PM10 PM25 - - co2 CHa4. Unit ROG | NOX | CO | SOX [ PM10 | PM25 coz CH4. Unit
Puio | pu2s P10 w25 P10 | PM2S
Ot-road Mobile Sources
Pump T 72| isigay [ 017 | 70 [0se]oom| 006 | o6 |- —Tais70] 007 [ i e ) 0o i T - - 7w | 037 i 07a | 65 {057 ooo| oos | oos |- - 755 0113 Jions
Loader T 12| hrsiday [011 | 078 [046]0.001] 004 | 008 | - — Thon61 [ 001 [insne 26 a1 55 001 050 046 - - 303 011 Jinsiday 004 | 0 [019] 000 0or [ 0op | - ) 0.0035 tons
Dozer 2 12| hrsiday [ 027 | 223 [10al0002] 008 | 008 | - —T2a000 [ 0,02 [ibsie 3] 261 2501 006 227 20 - - 5730 | 050 [inwidav 025 | 187 [ 0ms 000 | ooa [ oor | - 178 00182 ions
ii6s ii1a 717 015 417 36 T5.32645 | 107 _[lbsid 040 379 [ 160|001 014 ] 013 47420 003 Jions
Fuoiive Dust
Buldo; 5 70 gy | -1 — T -1 — T - — Toz] o0a T T o - | —— B , - - ) [ | P S P R -
Peal Daily Emissions Summarv. Uncontrolled e | e | ey [ 3T XS] 628 088 | 52646 | o7 Jibsiday Oao| 570 | teo| ooi o1a] 053
Peak Dally EmISSIons Summary. Controlled Tiee | wuar | arar 015 1045 471 | isa646]  107[lbsiday a0 379 ] 160 001 050] _ 025] 036
Global Warming Potentic
Lifetime | wiarm
bon Dioide 50200
L T el ethane. 12+3 | 25
itrous Oxide 120 298
HFC-23 264 14800]
HFC-134a 146 1430
Encinitas Solana Beach Total
Constructi HFC-152a 15 124
Volume Dredging Days | Construction Days |Volume Dredging Days | Construction Days on Days.
IS 410,00 62 | 860,000 201 263 PFC 50000_| 7390
HSL 470,000 47 68 970,000 97 220 288 PFC: 10000 | 12200)
Sulfur Hexafluoride 3200 | 22800]
(SFo)

Saurce: IPCC, 2007. Climate Change 2007: The Ph



Alternative EN-1B - Construction - High Sea Level Rise

Assumptions
Main Generator Engine

Aux Generator Engine

Construction Days Per Year

5000 bhp
3728.5 kW
1500 bhp
1118.5 kW

47.0

Emissions (pounds per day)

Time
(hours per
Activity day) ROG NOXx CO PM10 PM2.5 CO2
Barge 24 106.68 774.99 585.17 39.22 36.08 | 101,752.98
Emissions (tons per year)
Activity ROG NOXx CO PM10 PM2.5 CO2
Barge 251 18.21 13.75 0.92 0.85 2,176
Emission Factors (g/bhp-hr)
ROG NOXx CO PM10 PM2.5 CO2 Fuel
2015 0.68 4.94 3.73 0.25 0.23 648.6 184.15
2020 0.18 1.30 3.73 0.03 0.03 648.6 184.15

Source: ARB Harborcraft Emission Inventory Database

Load Factor

Engine

Load factor

Propulsion
Auxiliary

0.5
0.31

*Source: Carl Moyer Table B-19 > > >

http:/lIwww.arb.ca.gov/imsprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part4.pdf
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Alternative EN-1B - Construction - High Sea Level Rise

On-Road Construction Emissions

Total Emission (tons)

006 oo3[ 3o  ooo ool oo3[ ooof o000l ool 1] 9]
08| oosl s8]  ooof ooos[ ooof ooof  ooof ooof i 1}
09 sos2s]  ooof ooof 003 ooof ool ooof ioso] s3]

Global Warming Potential

Global Warming
Atmospheric Potential
Lifetime (100 year time
Gas (vears) horizon)
Carbon Dioxide 50-200 1
Methane 12+3 25
[Nitrous Oxide 120 298
HFC-23 264 14800
HFC-134a 146 1430
HFC-152a 15 124
PFC: 50000 7390
Tetrafluorometha
ne (CF.)
PFC: 10000 12200
Hexafluorometha
ne (CoFe)
Sulfur 3200 22800
Hexafluoride
(SFe)
‘Source: IPCC, 2007. Climate Change 2007: The Physical C I'to the Fourth of the IPCC.




Alternative EN-1B - Operations - High Sea Level Rise

" Erssion Facior Essions Summary
sage - -
‘Source Descripti u
ource Descripton vt | acor | [ ros[vox] co [ sox o] pwas [EEERS T cop T | unt R EEE Fugive Dust cor [ ow [ um roG [ nox [ co [ sox [ pm1o [ pzs [ Fusltive Dust coz cha
P10 | PM25 M0 PM25 P10 | PM25
Oif-road Moble Sources
Pump T 22| hsiday | 001 | 006 [005[0000] 000 | 000 | - — [ 742 [ 000 [ibwir 023 1o EETY 000 007 007 - - 178 007 [ibsidav 001 | 004 | 00a] 000] 000 | 000 | - B 7 0,005 [1ons
Loader T 12| hrsiday | 008 | 047 [0.4a0001] 002 | 002 | - —[06.6[ 0.01 [ibsinr 0.0 570 525 001 028 026 - - 1303 0,06 [ibs/dav 0.02 [ 0.15 [ 014] 000] 001 | 001 | - 32 00020 [1ons
Dorer 2 12| hrsiday | 021 | 158 [080]0.002] 0,06 | 006 | - —[239.08] 0,02 [ibsinr 508 3785 Toor 0.06 151 130 - - 5738 046 [lbs/dav 014 102 [052] 0.00] 004 | 008 | - - 11 00115 Jions
6.2 4498 2561 0.08 Ta7 172 72105 056 [ibsiday 0.17 [ 1.21 [ 060] 000] 005 [ 005 17738 001 [ions
Fugitive Dust
Bulldozing I - [ 24 Twsoay [ - T - T -T - T - [ - 026 | ooa | - Tiorhr - [ S| - I B T - I - I 628 [ oss T -1 [ibsidav - 1 -1 - - -
Peak Daily Emissions Summary, Uncontrolled 622 | mos | mer | 008 7o [ 1w | 6.20 o [ 721052 056 [Ibs/day 017 [ 121 | 069] 000] 005 [ 005 ons
[Peak Daily Emissions Summary, Controlled = 622 | asos | 2561 | 008 I I I 815 [ 260 | 721952 056 Tbs/day 017 1211 069] 0.00 022 | oor il T 0014 [tons
[Total GHG Emissions 78 Jions.
Global Warming Potential
Imosp | Global
heric | warmi
Gas Lifetime| na
Carbon Dioxide 50-200 1
lethane 1243 25
itrous Oxide. 120 298
HFC-23 264_[ 14800
HFC-134a 146 | 1430
Encinitas Solana Beach Total
Dredging | Construction HFC-152a 15 | 124
Volume Dredging Days | Construction Days |Volume Dredging Days | Construction Days |Volume Days Days
LSL 260,000 26 47 350,000 35 56 | 610,000 61 103 PFC: Tetrafluoromethane (CF,) | 50000 | 7390
HSL 330,000 33 54 500,000 50 71| 830,000 83 125 PFC: Hexafluoromethane (C;F¢)| 10000 [ 12200
Sulfur Hexafluoride (SFo) 3200 | 22800]




Alternative EN-1B - Operations - High Sea Level Rise

Assumptions
Main Generator Engine

Aux Generator Engine

Operating Days Per Year

5000 bhp
3728.5 KW
1500 bhp
1118.5 kW

33.0

Emissions (pounds per day)

Time
(hours per
Activity day) ROG NOXx CO PM10 PM2.5 CO2
Barge 24 27.81 203.95 585.17 4.71 4.33 101,753
Emissions (tons per year)
Activity ROG NOXx CO PM10 PM2.5 CO2
Barge 0.46 3.37 9.66 0.08 0.07 1,679
Emission Factors (g/bhp-hr)
ROG NOXx CO PM10 PM2.5 CO2 Fuel
2015 0.68 4.94 3.73 0.25 0.23 648.6 184.15
2020 0.18 1.30 3.73 0.03 0.03 648.6 184.15

Source: ARB Harborcraft Emission Inventory Database

Load Factor

Engine

Load factor

Propulsion
Auxiliary

0.5
0.31

*Source: Carl Moyer Table B-19 > > >

http:/lIwww.arb.ca.gov/imsprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part4.pdf

Rev. 10/2006
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Alternative EN-1B - Operations - High Sea Level Rise

On-Road Construction Emissions

400

Total Daily Emissions (Ibs)

160]

Equipment Delivery
|

560

Global Warming Potential

Global Warming
Atmospheric Potential
Lifetime (100 year time

Gas (years) horizon)
Carbon Dioxide 50-200 1
Methane 12£3 25
Nitrous Oxide 120 298
HFC-23 264 14800
HFC-134a 146 1430
HFC-152a 15 124
PFC: 50000 7390
Tetrafluorometha
ne (CFy)
PFC: 10000 12200
Hexafluorometha
ne (C;Fg)
Sulfur 3200 22800
Hexafluoride
(SFe)

Total Emission (tons)

547

797.79]

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the Fourth Assessment Report of the IPCC.




San Diego 2015 On-Road Emission Factors

VEH FUEL MDLYR SPEED POP VMT TRIPS ROG_RUNEX CO_RUNEX NOX_RUNEX
(Miles/hr) (Vehicles)  (Miles/day) (Trips/day) (gms/mile)  (gms/mile) (gms/mile)

LDA GAS AlIMYr AllSpeeds 1,169,183 42,600,783.75 7,361,743.79 0.045 1.290 0.136
LDA DSL AlIMYr AllSpeeds 5,466 179,216.55 31,712.66 0.038 0.215 0.576
LDT1 GAS AlIMYr AllSpeeds 172,849 6,187,162.79 1,061,257.19 0.075 2.505 0.269
LDT1 DSL AlIMYr AllSpeeds 210 6,179.81 1,102.01 0.066 0.312 0.691
LDT2 GAS AlIMYr AllSpeeds 423,444 16,224,268.59 2,675,454.93 0.037 1.498 0.192
LDT2 DSL AlIMYr AllSpeeds 187 5,978.69 1,021.81 0.046 0.252 0.690
Average 0.051 1.012 0.426

Source: EMFAC 2011

VEH FUEL MDLYR SPEED POP VMT TRIPS ROG_RUNEX CO_RUNEX NOX_RUNEX
(Miles/hr) (Vehicles)  (Miles/day) (Trips/day) (gms/mile)  (gms/mile) (gms/mile)
T7
tractor DSL AllMYr AllSpeeds 2,454 392,614.49 0 0.296 1.343 8.984

Source: EMFAC 2011

CO2_RUNEX

(gms/mile)

302.103
315.879
357.183
314.863

432.459

323.109

340.933

C0O2_RUNEX

(gms/mile)

1699.527

PM10_Total

(gms/mile)

0.047
0.072
0.048
0.099

0.047

0.080

0.066

PM10_Total

(gms/mile)

0.231

PM2_5_Total

(gms/mile)

0.019
0.043
0.021
0.068

0.019

0.050

0.037

PM2_5_Total

(gms/mile)

0.158

SOX_RUNEX

(gms/mile)

0.004
0.004
0.004
0.004

0.005

0.004

0.004

SOX_RUNEX

(gms/mile)

0.017

CH4 N20

(gms/mile) (gms/mile)

CH4 N20

(gms/mile) (gms/mile)



San Diego 2020 On-Road Emission Factors

VEH

LDA

LDA

LDT1

LDT1

LDT2

LDT2

Average

FUEL

GAS

DSL

GAS

DSL

GAS

DSL

MDLYR

AllMYr

AlIMYr

AllMYr

AlIMYr

AllMYr

AllMYr

Source: EMFAC 2011

VEH

T7
tractor

FUEL

DSL

MDLYR

AlIMYr

Source: EMFAC 2011

SPEED

(Miles/hr)

AllSpeeds
AllSpeeds
AllSpeeds
AllSpeeds
AllSpeeds

A”Speeds

SPEED

(Miles/hr)

A“Speeds

POP

(Vehicles)

1,261,438

5,897

186,176

226

450,141

199

POP

(Vehicles)

3,262

VMT

(Miles/day)

46,436,329
203,726
6,674,684
8,187

17,355,693

7,528

VMT

(Miles/day)

531,839

TRIPS

(Trips/day)

7,971,039
36,279
1,134,440
1,308

2,832,803

1,228

TRIPS

(Trips/day)

ROG_RUNEX

(gms/mile)

0.03
0.02
0.04
0.03

0.02

0.02

0.026

ROG_RUNEX

(gms/mile)

0.22

CO_RUNEX

(gms/mile)

0.10

0.39

0.47

0.283

CO_RUNEX

(gms/mile)

1.02

NOX_RUNE
X

(gms/mile)
0.83
0.13
1.56
0.17

0.93

0.14

0.626

NOX_RUNE

(gms/mile)

4.20

CO2_RUNEX

(gms/mile)

244.16
265.72
297.84
259.42

364.76

280.32

285.370

CO2_RUNEX

(gms/mile)

1553.04

PM10_Total

(gms/mile)

0.05
0.06
0.05
0.07

0.05

0.06

0.055

PM10_Total

(gms/mile)

0.18

PM2_5_Total

(gms/mile)

0.02
0.03
0.02
0.04

0.02

0.03

0.027

PM2_5_Total

(gms/mile)

0.11

SOX_RUNEX  CH4 N20
(gms/mile) (gms/mile) (gm:)/mn

0.00

0.00

0.00

0.00

0.00

0.00

0.004
SOX_RUNEX  CH4 N20
(gms/mile) (gms/mile) (gm:)/mn

0.02



2015 Fleet Average Emission Factors (Diesel)

(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)

Equipment MaxHP ROG CO NOX SOX PM PM2.5 CO2 CH4
Aerial Lifts 15 0.0101 0.0528 0.0631 0.0001 0.0025 0.0023 8.7 0.0009
25 0.0155 0.0486 0.0902 0.0001 0.0046 0.0042 11.0 0.0014
50 0.0480 0.1641 0.1699 0.0003 0.0129 0.0119 19.6 0.0043
120 0.0460 0.2377 0.3272 0.0004 0.0246 0.0226 38.1 0.0042
500 0.1026 0.4261 1.2422 0.0021 0.0368 0.0339 213 0.0093
750 0.1912 0.7702 2.3263 0.0039 0.0680 0.0626 385 0.0173
Aerial Lifts Composite 0.0439 0.1837 0.2670 0.0004 0.0167 0.0154 34.7 0.0040
Air Compressors 15 0.0108 0.0466 0.0664 0.0001 0.0040 0.0037 7.2 0.0010
25 0.0229 0.0681 0.1247 0.0002 0.0069 0.0064 144 0.0021
50 0.0747 0.2360 0.2056 0.0003 0.0183 0.0168 223 0.0067
120 0.0691 0.3182 0.4334 0.0006 0.0375 0.0345 47.0 0.0062
175 0.0903 0.5019 0.7101 0.0010 0.0388 0.0357 88.5 0.0082
250 0.0892 0.2803 0.9294 0.0015 0.0286 0.0263 131 0.0080
500 0.1463 0.4915 1.4297 0.0023 0.0470 0.0432 232 0.0132
750 0.2285 0.7595 2.2932 0.0036 0.0743 0.0683 358 0.0206
1000 0.3551 1.1843 4.4558 0.0049 0.1239 0.1140 486 0.0320
Air Compressors Composite 0.0773 0.3257 0.5175 0.0007 0.0357 0.0329 63.6 0.0070
Bore/Drill Rigs 15 0.0120 0.0632 0.0754 0.0002 0.0029 0.0027 10.3 0.0011
25 0.0193 0.0658 0.1220 0.0002 0.0047 0.0043 16.0 0.0017
50 0.0234 0.2235 0.2240 0.0004 0.0075 0.0069 31.0 0.0021
120 0.0376 0.4676 0.3736 0.0009 0.0160 0.0148 771 0.0034
175 0.0618 0.7540 0.5364 0.0016 0.0198 0.0182 141 0.0056
250 0.0681 0.3425 0.4900 0.0021 0.0144 0.0132 188 0.0061
500 0.1118 0.5511 0.7692 0.0031 0.0236 0.0217 311 0.0101
750 0.2212 1.0888 1.5301 0.0062 0.0466 0.0429 615 0.0200
1000 0.3562 1.6528 4.9704 0.0093 0.1194 0.1098 928 0.0321
Bore/Drill Rigs Composite 0.0673 0.5022 0.6138 0.0017 0.0200 0.0184 165 0.0061
Cement and Mortar Mixers 15 0.0074 0.0386 0.0464 0.0001 0.0019 0.0018 6.3 0.0007
25 0.0251 0.0782 0.1456 0.0002 0.0074 0.0068 17.6 0.0023
Cement and Mortar Mixers Composite 0.0088 0.0419 0.0545 0.0001 0.0024 0.0022 7.2 0.0008
Concrete/Industrial Saws 25 0.0199 0.0678 0.1256 0.0002 0.0047 0.0043 16.5 0.0018
50 0.0782 0.2745 0.2652 0.0004 0.0206 0.0189 30.2 0.0071
120 0.0892 0.4759 0.6249 0.0009 0.0486 0.0448 74.1 0.0080
175 0.1340 0.8674 1.1593 0.0018 0.0585 0.0538 160 0.0121
Concrete/Industrial Saws Composite 0.0835 0.3982 0.4921 0.0007 0.0374 0.0345 58.5 0.0075
Cranes 50 0.0853 0.2729 0.2235 0.0003 0.0202 0.0186 23.2 0.0077
120 0.0800 0.3559 0.4822 0.0006 0.0415 0.0382 50.1 0.0072
175 0.0919 0.4794 0.6684 0.0009 0.0378 0.0348 80.3 0.0083
250 0.0925 0.2713 0.8284 0.0013 0.0286 0.0263 112 0.0083
500 0.1393 0.4663 1.1812 0.0018 0.0426 0.0392 180 0.0126
750 0.2358 0.7835 2.0490 0.0030 0.0729 0.0671 303 0.0213
9999 0.8682 2.8913 9.2743 0.0098 0.2775 0.2553 971 0.0783
Cranes Composite 0.1204 0.4395 1.0200 0.0014 0.0426 0.0392 129 0.0109
Crawler Tractors 50 0.1017 0.3087 0.2464 0.0003 0.0232 0.0214 24.9 0.0092
120 0.1143 0.4774 0.6815 0.0008 0.0579 0.0533 65.8 0.0103
175 0.1509 0.7384 1.0951 0.0014 0.0614 0.0565 121 0.0136
250 0.1582 0.4614 1.3531 0.0019 0.0514 0.0473 166 0.0143
500 0.2300 0.8352 1.8987 0.0025 0.0732 0.0673 259 0.0207
750 0.4140 1.4936 3.4863 0.0047 0.1327 0.1221 465 0.0374
1000 0.6278 2.3640 6.6574 0.0066 0.2075 0.1909 658 0.0566
Crawler Tractors Composite 0.1415 0.5650 1.0059 0.0013 0.0594 0.0546 114 0.0128
Crushing/Proc. Equipment 50 0.1392 0.4644 0.4024 0.0006 0.0346 0.0318 44.0 0.0126
120 0.1167 0.5646 0.7374 0.0010 0.0629 0.0579 83.1 0.0105
175 0.1654 0.9559 1.2783 0.0019 0.0700 0.0644 167 0.0149
250 0.1646 0.5171 1.6355 0.0028 0.0506 0.0466 245 0.0149
500 0.2358 0.7790 21722 0.0037 0.0722 0.0664 374 0.0213
750 0.3723 1.2184 3.5561 0.0059 0.1154 0.1062 589 0.0336
9999 0.9726 3.0901 11.5626 0.0131 0.3225 0.2967 1,308 0.0878
Crushing/Proc. Equipment Composite 0.1465 0.6549 0.9893 0.0015 0.0607 0.0558 132 0.0132
Dumpers/Tenders 25 0.0093 0.0315 0.0591 0.0001 0.0025 0.0023 7.6 0.0008
Dumpers/Tenders Composite 0.0093 0.0315 0.0591 0.0001 0.0025 0.0023 7.6 0.0008
Excavators 25 0.0198 0.0677 0.1253 0.0002 0.0047 0.0043 16.4 0.0018
50 0.0650 0.2683 0.2256 0.0003 0.0167 0.0154 25.0 0.0059
120 0.0912 0.5102 0.5787 0.0009 0.0455 0.0418 73.6 0.0082
175 0.1052 0.6653 0.7408 0.0013 0.0405 0.0372 112 0.0095




(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
Equipment MaxHP ROG CO NOX SOX PM PM2.5 CO2 CH4
250 0.1117 0.3431 0.8935 0.0018 0.0297 0.0273 159 0.0101
500 0.1577 0.4964 1.1619 0.0023 0.0413 0.0380 234 0.0142
750 0.2630 0.8225 1.9926 0.0039 0.0698 0.0642 387 0.0237
Excavators Composite 0.1064 0.5248 0.7416 0.0013 0.0379 0.0349 120 0.0096
Forklifts 50 0.0324 0.1522 0.1324 0.0002 0.0092 0.0084 14.7 0.0029
120 0.0345 0.2143 0.2326 0.0004 0.0174 0.0160 31.2 0.0031
175 0.0486 0.3316 0.3442 0.0006 0.0189 0.0174 56.1 0.0044
250 0.0518 0.1582 0.4040 0.0009 0.0133 0.0122 771 0.0047
500 0.0724 0.2164 0.5170 0.0011 0.0185 0.0171 111 0.0065
Forklifts Composite 0.0459 0.2200 0.3163 0.0006 0.0156 0.0143 54.4 0.0041
Generator Sets 15 0.0135 0.0658 0.0929 0.0002 0.0051 0.0047 10.2 0.0012
25 0.0247 0.0831 0.1522 0.0002 0.0080 0.0074 17.6 0.0022
50 0.0706 0.2465 0.2628 0.0004 0.0193 0.0178 30.6 0.0064
120 0.0910 0.4811 0.6607 0.0009 0.0484 0.0445 77.9 0.0082
175 0.1120 0.7350 1.0463 0.0016 0.0485 0.0446 142 0.0101
250 0.1090 0.4148 1.3776 0.0024 0.0381 0.0351 213 0.0098
Generator Sets - 500 hp 500 0.1556 0.6639 1.9429 0.0033 0.0567 0.0522 337 0.0140
750 0.2599 1.0718 3.2483 0.0055 0.0934 0.0860 544 0.0234
9999 0.6582 2.3655 8.9789 0.0105 0.2325 0.2139 1,049 0.0594
Generator Sets Composite 0.0640 0.2913 0.4717 0.0007 0.0268 0.0246 61.0 0.0058
Graders 50 0.0897 0.3082 0.2569 0.0004 0.0217 0.0200 275 0.0081
120 0.1081 0.5230 0.6726 0.0009 0.0555 0.0511 75.0 0.0098
175 0.1299 0.7319 0.9534 0.0014 0.0526 0.0484 124 0.0117
250 0.1326 0.4046 1.1596 0.0019 0.0400 0.0368 172 0.0120
500 0.1666 0.5739 1.3760 0.0023 0.0496 0.0456 229 0.0150
750 0.3549 1.2133 3.0011 0.0049 0.1066 0.0981 486 0.0320
Graders Composite 0.1277 0.5931 0.9795 0.0015 0.0489 0.0450 133 0.0115
Off-Highway Tractors 120 0.1905 0.7051 1.1159 0.0011 0.0952 0.0876 93.7 0.0172
175 0.1870 0.8216 1.3703 0.0015 0.0771 0.0709 130 0.0169
250 0.1489 0.4320 1.2644 0.0015 0.0520 0.0478 130 0.0134
750 0.5975 2.5165 5.0885 0.0057 0.2047 0.1884 568 0.0539
1000 0.9006 3.9378 9.2072 0.0082 0.3063 0.2818 814 0.0813
Off-Highway Tractors Composite 0.1893 0.7244 1.5085 0.0017 0.0717 0.0660 151 0.0171
Off-Highway Trucks 175 0.1259 0.7559 0.8596 0.0014 0.0477 0.0438 125 0.0114
250 0.1252 0.3702 0.9818 0.0019 0.0328 0.0301 167 0.0113
500 0.1960 0.5949 1.4165 0.0027 0.0505 0.0465 272 0.0177
750 0.3198 0.9645 2.3779 0.0044 0.0835 0.0768 442 0.0289
1000 0.4873 1.4801 5.2216 0.0063 0.1505 0.1385 625 0.0440
Off-Highway Trucks Composite 0.1924 0.5974 1.4932 0.0027 0.0516 0.0475 260 0.0174
Other Construction Equipment 15 0.0118 0.0617 0.0737 0.0002 0.0029 0.0026 10.1 0.0011
25 0.0159 0.0544 0.1008 0.0002 0.0039 0.0036 13.2 0.0014
50 0.0597 0.2506 0.2369 0.0004 0.0162 0.0149 28.0 0.0054
120 0.0827 0.5202 0.6012 0.0009 0.0441 0.0406 80.9 0.0075
175 0.0796 0.5864 0.6636 0.0012 0.0331 0.0305 107 0.0072
500 0.1310 0.4963 1.1867 0.0025 0.0394 0.0362 254 0.0118
Other Construction Equipment Composite 0.0768 0.3645 0.6392 0.0013 0.0264 0.0243 123 0.0069
Other General Industrial Equipmen 15 0.0066 0.0391 0.0466 0.0001 0.0018 0.0017 6.4 0.0006
25 0.0185 0.0632 0.1170 0.0002 0.0044 0.0040 15.3 0.0017
50 0.0786 0.2532 0.2077 0.0003 0.0191 0.0175 21.7 0.0071
120 0.0987 0.4387 0.5864 0.0007 0.0521 0.0480 62.0 0.0089
175 0.1083 0.5684 0.7866 0.0011 0.0448 0.0412 95.9 0.0098
250 0.1050 0.3015 0.9812 0.0015 0.0312 0.0287 136 0.0095
500 0.1931 0.5811 1.6702 0.0026 0.0569 0.0524 265 0.0174
750 0.3208 0.9578 2.8569 0.0044 0.0959 0.0883 437 0.0289
1000 0.4546 1.4023 5.2482 0.0056 0.1513 0.1392 560 0.0410
Other General Industrial Equipmen Composite 0.1355 0.4843 1.1215 0.0016 0.0475 0.0437 152 0.0122
Other Material Handling Equipmen 50 0.1090 0.3501 0.2887 0.0004 0.0265 0.0244 30.3 0.0098
120 0.0959 0.4271 0.5727 0.0007 0.0509 0.0468 60.7 0.0087
175 0.1365 0.7201 0.9997 0.0014 0.0567 0.0522 122 0.0123
250 0.1109 0.3211 1.0483 0.0016 0.0332 0.0306 145 0.0100
500 0.1376 0.4182 1.2042 0.0019 0.0409 0.0377 192 0.0124
9999 0.6190 1.8527 6.9410 0.0073 0.1995 0.1835 741 0.0558
Other Material Handling Equipment Composite 0.1289 0.4698 1.0967 0.0015 0.0460 0.0423 141 0.0116
Pavers 25 0.0234 0.0780 0.1458 0.0002 0.0066 0.0060 18.7 0.0021
50 0.1198 0.3421 0.2775 0.0004 0.0271 0.0249 28.0 0.0108
120 0.1235 0.4969 0.7477 0.0008 0.0636 0.0585 69.2 0.0111
175 0.1608 0.7707 1.2155 0.0014 0.0673 0.0619 128 0.0145




(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)

Equipment MaxHP ROG CO NOX SOX PM PM2.5 CO2 CH4
250 0.1858 0.5585 1.6747 0.0022 0.0640 0.0589 194 0.0168
500 0.2059 0.8113 1.8097 0.0023 0.0697 0.0641 233 0.0186
Pavers Composite 0.1347 0.5203 0.7607 0.0009 0.0526 0.0484 77.9 0.0122
Paving Equipment 25 0.0152 0.0520 0.0963 0.0002 0.0037 0.0034 12.6 0.0014
50 0.1023 0.2901 0.2367 0.0003 0.0231 0.0213 23.9 0.0092
120 0.0969 0.3891 0.5874 0.0006 0.0503 0.0462 54.5 0.0087
175 0.1254 0.6025 0.9549 0.0011 0.0528 0.0486 101 0.0113
250 0.1140 0.3441 1.0498 0.0014 0.0394 0.0362 122 0.0103
Paving Equipment Composite 0.1023 0.4234 0.6842 0.0008 0.0469 0.0431 68.9 0.0092
Plate Compactors 15 0.0050 0.0263 0.0314 0.0001 0.0012 0.0011 4.3 0.0005
Plate Compactors Composite 0.0050 0.0263 0.0314 0.0001 0.0012 0.0011 4.3 0.0005
Pressure Washers 15 0.0065 0.0315 0.0445 0.0001 0.0024 0.0022 4.9 0.0006
25 0.0100 0.0337 0.0617 0.0001 0.0033 0.0030 7.1 0.0009
50 0.0251 0.0970 0.1183 0.0002 0.0077 0.0070 14.3 0.0023
120 0.0245 0.1416 0.1947 0.0003 0.0128 0.0118 24.1 0.0022
Pressure Washers Composite 0.0133 0.0590 0.0799 0.0001 0.0049 0.0045 9.4 0.0012
15 0.0111 0.0479 0.0683 0.0001 0.0041 0.0038 7.4 0.0010
25 0.0309 0.0919 0.1682 0.0002 0.0094 0.0086 19.5 0.0028
50 0.0855 0.2910 0.2982 0.0004 0.0228 0.0210 34.3 0.0077
120 0.0949 0.4887 0.6710 0.0009 0.0508 0.0467 77.9 0.0086
175 0.1158 0.7365 1.0489 0.0016 0.0502 0.0462 140 0.0104
250 0.1088 0.3998 1.3270 0.0023 0.0376 0.0346 201 0.0098
Pumps 500 0.1686 0.6929 2.0163 0.0034 0.0603 0.0555 345 0.0152
750 0.2872 1.1454 3.4529 0.0057 0.1018 0.0937 571 0.0259
9999 0.8773 3.1134 11.7387 0.0136 0.3072 0.2826 1,355 0.0792
Pumps Composite 0.0621 0.2825 0.4121 0.0006 0.0267 0.0245 49.6 0.0056
Rollers 15 0.0074 0.0386 0.0461 0.0001 0.0018 0.0017 6.3 0.0007
25 0.0161 0.0549 0.1018 0.0002 0.0039 0.0036 13.3 0.0015
50 0.0871 0.2754 0.2405 0.0003 0.0209 0.0192 26.0 0.0079
120 0.0857 0.4000 0.5498 0.0007 0.0454 0.0418 59.0 0.0077
175 0.1104 0.6166 0.8731 0.0012 0.0470 0.0433 108 0.0100
250 0.1107 0.3575 1.0948 0.0017 0.0368 0.0339 153 0.0100
500 0.1468 0.5595 1.3956 0.0022 0.0487 0.0448 219 0.0132
Rollers Composite 0.0851 0.3979 0.5706 0.0008 0.0386 0.0355 67.1 0.0077
Rough Terrain Forklifts 50 0.0942 0.3551 0.3066 0.0004 0.0243 0.0224 33.9 0.0085
120 0.0801 0.4260 0.5164 0.0007 0.0420 0.0387 62.4 0.0072
175 0.1171 0.7240 0.8746 0.0014 0.0477 0.0439 125 0.0106
250 0.1168 0.3650 1.0385 0.0019 0.0338 0.0311 171 0.0105
500 0.1668 0.5337 1.3642 0.0025 0.0477 0.0439 257 0.0150
Rough Terrain Forklifts Composite| 0.0850 0.4577 0.5588 0.0008 0.0423 0.0389 70.3 0.0077
Rubber Tired Dozers 175 0.1942 0.8333 1.3944 0.0015 0.0790 0.0727 129 0.0175
250 0.2209 0.6304 1.8273 0.0021 0.0762 0.0701 183 0.0199
500 0.2932 1.2456 2.3951 0.0026 0.0985 0.0906 265 0.0265
750 0.4423 1.8685 3.6712 0.0040 0.1494 0.1374 399 0.0399
1000 0.6883 3.0139 6.8297 0.0060 0.2311 0.2126 592 0.0621
Rubber Tired Dozers Composite 0.2721 1.0420 2.2344 0.0025 0.0924 0.0850 239 0.0246
Rubber Tired Loaders 25 0.0204 0.0697 0.1291 0.0002 0.0049 0.0045 16.9 0.0018
50 0.0993 0.3438 0.2888 0.0004 0.0242 0.0222 311 0.0090
120 0.0835 0.4090 0.5226 0.0007 0.0431 0.0396 58.9 0.0075
175 0.1094 0.6251 0.8077 0.0012 0.0445 0.0409 106 0.0099
250 0.1118 0.3444 0.9890 0.0017 0.0337 0.0310 149 0.0101
500 0.1678 0.5818 1.3980 0.0023 0.0499 0.0459 237 0.0151
750 0.3459 1.1905 2.9534 0.0049 0.1040 0.0956 486 0.0312
1000 0.4657 1.6412 5.2967 0.0060 0.1552 0.1428 594 0.0420
Rubber Tired Loaders Composite 0.1050 0.4615 0.7838 0.0012 0.0416 0.0383 109 0.0095
Scrapers 120 0.1665 0.6826 0.9915 0.0011 0.0846 0.0778 93.9 0.0150
175 0.1871 0.9030 1.3657 0.0017 0.0766 0.0704 148 0.0169
250 0.2021 0.5906 1.7470 0.0024 0.0665 0.0612 209 0.0182
500 0.2883 1.0688 2.4104 0.0032 0.0930 0.0855 321 0.0260
750 0.5001 1.8419 4.2634 0.0056 0.1624 0.1494 555 0.0451
Scrapers Composite 0.2513 0.9443 2.0647 0.0027 0.0854 0.0785 262 0.0227
Signal Boards 15 0.0072 0.0377 0.0450 0.0001 0.0018 0.0016 6.2 0.0006
50 0.0931 0.3227 0.3148 0.0005 0.0243 0.0224 36.2 0.0084
120 0.0970 0.5116 0.6762 0.0009 0.0525 0.0483 80.2 0.0088
175 0.1290 0.8300 1.1249 0.0017 0.0559 0.0514 155 0.0116
250 0.1416 0.5098 1.6229 0.0029 0.0474 0.0436 255 0.0128
Signal Boards Composite 0.0171 0.0925 0.1250 0.0002 0.0066 0.0060 16.7 0.0015




(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
Equipment MaxHP ROG CO NOX SOX PM PM2.5 CO2 CH4
Skid Steer Loaders 25 0.0189 0.0601 0.1125 0.0002 0.0056 0.0052 13.8 0.0017
50 0.0378 0.2138 0.2052 0.0003 0.0113 0.0104 255 0.0034
120 0.0334 0.2710 0.2699 0.0005 0.0170 0.0156 42.8 0.0030
Skid Steer Loaders Composite 0.0352 0.2220 0.2198 0.0004 0.0128 0.0118 30.3 0.0032
Surfacing Equipment 50 0.0408 0.1333 0.1263 0.0002 0.0101 0.0093 141 0.0037
120 0.0840 0.4151 0.5756 0.0007 0.0439 0.0404 63.8 0.0076
175 0.0787 0.4705 0.6706 0.0010 0.0335 0.0308 85.8 0.0071
250 0.0891 0.3116 0.9338 0.0015 0.0309 0.0285 135 0.0080
500 0.1342 0.5759 1.3809 0.0022 0.0468 0.0431 221 0.0121
750 0.2139 0.9020 2.2264 0.0035 0.0745 0.0686 347 0.0193
Surfacing Equipment Composite 0.1116 0.4705 1.0675 0.0017 0.0389 0.0357 166 0.0101
Sweepers/Scrubbers 15 0.0124 0.0729 0.0870 0.0002 0.0034 0.0031 11.9 0.0011
25 0.0237 0.0808 0.1495 0.0002 0.0056 0.0052 19.6 0.0021
50 0.0782 0.3186 0.2828 0.0004 0.0211 0.0194 31.6 0.0071
120 0.0880 0.5056 0.5893 0.0009 0.0466 0.0429 75.0 0.0079
175 0.1193 0.7999 0.9051 0.0016 0.0488 0.0449 139 0.0108
250 0.1029 0.3286 0.9094 0.0018 0.0289 0.0266 162 0.0093
Sweepers/Scrubbers Composite 0.0913 0.5034 0.5746 0.0009 0.0387 0.0356 78.5 0.0082
Tractors/Loaders/Backhoes 25 0.0192 0.0653 0.1221 0.0002 0.0049 0.0045 15.9 0.0017
50 0.0702 0.3020 0.2646 0.0004 0.0186 0.0171 30.3 0.0063
120 0.0577 0.3480 0.3870 0.0006 0.0293 0.0270 51.7 0.0052
175 0.0854 0.5853 0.6331 0.0011 0.0335 0.0308 101 0.0077
250 0.1082 0.3566 0.9047 0.0019 0.0294 0.0270 172 0.0098
500 0.2085 0.7089 1.6070 0.0039 0.0559 0.0514 345 0.0188
750 0.3148 1.0631 2.4922 0.0058 0.0854 0.0786 517 0.0284
Tractors/Loaders/Backhoes Composite 0.0666 0.3716 0.4501 0.0008 0.0298 0.0274 66.8 0.0060
Trenchers 15 0.0099 0.0517 0.0617 0.0001 0.0024 0.0022 8.5 0.0009
25 0.0397 0.1355 0.2509 0.0004 0.0094 0.0087 32.9 0.0036
50 0.1390 0.3900 0.3235 0.0004 0.0313 0.0288 32.9 0.0125
120 0.1144 0.4600 0.7060 0.0008 0.0590 0.0542 64.9 0.0103
175 0.1770 0.8534 1.3767 0.0016 0.0748 0.0688 144 0.0160
250 0.2105 0.6510 1.9456 0.0025 0.0750 0.0690 223 0.0190
500 0.2694 1.1349 2.4560 0.0031 0.0947 0.0871 311 0.0243
750 0.5107 2.1334 4.7300 0.0059 0.1802 0.1658 587 0.0461
Trenchers Composite 0.1274 0.4541 0.6043 0.0007 0.0485 0.0446 58.7 0.0115
Welders 15 0.0093 0.0400 0.0571 0.0001 0.0034 0.0032 6.2 0.0008
25 0.0179 0.0532 0.0974 0.0001 0.0054 0.0050 11.3 0.0016
50 0.0801 0.2564 0.2346 0.0003 0.0200 0.0184 26.0 0.0072
120 0.0547 0.2606 0.3567 0.0005 0.0296 0.0273 39.5 0.0049
175 0.0936 0.5424 0.7713 0.0011 0.0405 0.0373 98.2 0.0084
250 0.0749 0.2483 0.8249 0.0013 0.0248 0.0228 119 0.0068
500 0.0968 0.3491 1.0171 0.0016 0.0325 0.0299 168 0.0087
Welders Composite 0.0534 0.1994 0.2301 0.0003 0.0187 0.0172 25.6 0.0048




2020 Fleet Average Emission Factors (Diesel)

(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
Equipment MaxHP ROG CcO NOX SOX PM PM2.5 CcOo2 CH4
Aerial Lifts 15 0.0101 0.0528 0.0631 0.0001 0.0025 0.0023 8.7 0.0009
25 0.0138 0.0459 0.0854 0.0001 0.0035 0.0032 11.0 0.0012
50 0.0261 0.1436 0.1422 0.0003 0.0071 0.0065 19.6 0.0024
120 0.0259 0.2292 0.2166 0.0004 0.0127 0.0117 38.1 0.0023
500 0.0751 0.3804 0.6959 0.0021 0.0217 0.0199 213 0.0068
750 0.1373 0.6877 1.2876 0.0039 0.0396 0.0365 385 0.0124
Aerial Lifts Composite 0.0261 0.1696 0.1866 0.0004 0.0092 0.0084 34.7 0.0024
Air Compressors 15 0.0093 0.0451 0.0579 0.0001 0.0029 0.0027 7.2 0.0008
25 0.0196 0.0630 0.1155 0.0002 0.0054 0.0050 144 0.0018
50 0.0398 0.2030 0.1725 0.0003 0.0099 0.0091 22.3 0.0036
120 0.0408 0.3058 0.2826 0.0006 0.0188 0.0173 47.0 0.0037
175 0.0587 0.4989 0.4013 0.0010 0.0210 0.0193 88.5 0.0053
250 0.0669 0.2592 0.5067 0.0015 0.0163 0.0150 131 0.0060
500 0.1146 0.4395 0.7970 0.0023 0.0276 0.0254 232 0.0103
750 0.1777 0.6792 1.2615 0.0036 0.0432 0.0398 358 0.0160
1000 0.2641 0.9959 3.2946 0.0049 0.0804 0.0740 486 0.0238
Air Compressors Composite 0.0483 0.3077 0.3255 0.0007 0.0185 0.0170 63.6 0.0044
Bore/Drill Rigs 15 0.0120 0.0632 0.0754 0.0002 0.0029 0.0027 10.3 0.0011
25 0.0193 0.0658 0.1219 0.0002 0.0046 0.0042 16.0 0.0017
50 0.0196 0.2205 0.1756 0.0004 0.0020 0.0018 31.0 0.0018
120 0.0280 0.4662 0.2329 0.0009 0.0040 0.0037 77.1 0.0025
175 0.0402 0.7542 0.1862 0.0016 0.0051 0.0047 141 0.0036
250 0.0474 0.3426 0.1617 0.0021 0.0044 0.0040 188 0.0043
500 0.0784 0.5512 0.2622 0.0031 0.0072 0.0066 311 0.0071
750 0.1549 1.0891 0.5202 0.0062 0.0143 0.0131 615 0.0140
1000 0.2442 1.6437 3.9853 0.0093 0.0530 0.0488 928 0.0220
Bore/Drill Rigs Composite 0.0480 0.5008 0.3439 0.0017 0.0062 0.0057 165 0.0043
Cement and Mort 15 0.0074 0.0386 0.0461 0.0001 0.0018 0.0017 6.3 0.0007
25 0.0223 0.0741 0.1372 0.0002 0.0058 0.0053 17.6 0.0020
Cement and Mortar Mixers Co| 0.0086 0.0415 0.0536 0.0001 0.0021 0.0020 7.2 0.0008
Concrete/Industri 25 0.0199 0.0678 0.1256 0.0002 0.0047 0.0043 16.5 0.0018
50 0.0424 0.2420 0.2231 0.0004 0.0113 0.0104 30.2 0.0038
120 0.0524 0.4613 0.4128 0.0009 0.0249 0.0229 74.1 0.0047
175 0.0865 0.8662 0.6554 0.0018 0.0323 0.0297 160 0.0078
Concrete/Industrial Saws Conm|  0.0484 0.3783 0.3410 0.0007 0.0196 0.0180 58.5 0.0044
Cranes 50 0.0532 0.2423 0.1894 0.0003 0.0121 0.0111 23.2 0.0048
120 0.0542 0.3446 0.3317 0.0006 0.0240 0.0221 50.1 0.0049
175 0.0648 0.4754 0.4071 0.0009 0.0223 0.0206 80.3 0.0058
250 0.0704 0.2440 0.4949 0.0013 0.0170 0.0157 112 0.0064
500 0.1087 0.3839 0.7047 0.0018 0.0257 0.0236 180 0.0098
750 0.1837 0.6455 1.2225 0.0030 0.0439 0.0404 303 0.0166
9999 0.6702 2.1934 7.0436 0.0098 0.1797 0.1654 971 0.0605
Cranes Composite 0.0898 0.3917 0.6610 0.0014 0.0256 0.0236 129 0.0081
Crawler Tractors 50 0.0699 0.2771 0.2107 0.0003 0.0150 0.0138 24.9 0.0063
120 0.0831 0.4628 0.4896 0.0008 0.0371 0.0341 65.8 0.0075
175 0.1123 0.7302 0.7150 0.0014 0.0398 0.0366 121 0.0101
250 0.1188 0.3966 0.8681 0.0019 0.0315 0.0290 166 0.0107
500 0.1759 0.6665 1.2170 0.0025 0.0455 0.0419 259 0.0159
750 0.3168 1.1935 2.2429 0.0047 0.0828 0.0762 465 0.0286
1000 0.4836 1.8458 5.2162 0.0066 0.1425 0.1311 658 0.0436
Crawler Tractors Composite 0.1049 0.5260 0.6772 0.0013 0.0378 0.0348 114 0.0095
Crushing/Proc. E 50 0.0734 0.4036 0.3367 0.0006 0.0181 0.0166 44.0 0.0066
120 0.0692 0.5446 0.4754 0.0010 0.0302 0.0278 83.1 0.0062
175 0.1083 0.9519 0.7042 0.0019 0.0368 0.0338 167 0.0098
250 0.1245 0.4844 0.8670 0.0028 0.0282 0.0259 245 0.0112
500 0.1852 0.7092 1.1829 0.0037 0.0416 0.0383 374 0.0167
750 0.2912 1.1167 1.9026 0.0059 0.0655 0.0603 589 0.0263
9999 0.7584 2.6528 8.5119 0.0131 0.2049 0.1885 1,308 0.0684
Crushing/Proc. Equipment Co| 0.0934 0.6247 0.5983 0.0015 0.0310 0.0285 132 0.0084
Dumpers/Tended 25 0.0092 0.0314 0.0582 0.0001 0.0022 0.0020 7.6 0.0008




Dumpers/Tenders Composite| 0.0092 0.0314 0.0582 0.0001 0.0022
Excavators 25 0.0198 0.0677 0.1253 0.0002 0.0047
50 0.0384 0.2446 0.1862 0.0003 0.0080

120 0.0583 0.4979 0.3717 0.0009 0.0206

175 0.0703 0.6637 0.3868 0.0013 0.0195

250 0.0828 0.3276 0.4493 0.0018 0.0154

500 0.1198 0.4591 0.6028 0.0023 0.0219

750 0.1987 0.7606 1.0153 0.0039 0.0365

Excavators Composite 0.0733 0.5124 0.4042 0.0013 0.0184
Forklifts 50 0.0191 0.1400 0.1084 0.0002 0.0039
120 0.0225 0.2102 0.1443 0.0004 0.0074

175 0.0336 0.3315 0.1772 0.0006 0.0087

250 0.0385 0.1554 0.1887 0.0009 0.0062

500 0.0548 0.2126 0.2528 0.0011 0.0088

Forklifts Composite 0.0320 0.2160 0.1691 0.0006 0.0070
Generator Sets 15 0.0116 0.0638 0.0814 0.0002 0.0038
25 0.0224 0.0769 0.1410 0.0002 0.0064

50 0.0379 0.2161 0.2199 0.0004 0.0106

120 0.0506 0.4641 0.4378 0.0009 0.0250

175 0.0676 0.7323 0.5990 0.0016 0.0266

250 0.0747 0.3844 0.7614 0.0024 0.0218

500 0.1125 0.5968 1.0874 0.0033 0.0333

750 0.1842 0.9634 1.7962 0.0055 0.0544

9999 0.4502 2.0059 6.6947 0.0105 0.1476

Generator Sets Composite 0.0395 0.2732 0.3232 0.0007 0.0150
Graders 50 0.0563 0.2762 0.2156 0.0004 0.0124
120 0.0738 0.5090 0.4568 0.0009 0.0311

175 0.0918 0.7282 0.5622 0.0014 0.0303

250 0.0999 0.3683 0.6701 0.0019 0.0230

500 0.1284 0.4966 0.7982 0.0023 0.0288

750 0.2731 1.0508 1.7425 0.0049 0.0621

Graders Composite 0.0919 0.5765 0.5823 0.0015 0.0280
Off-Highway Trag 120 0.1455 0.6789 0.8421 0.0011 0.0674
175 0.1455 0.8025 0.9712 0.0015 0.0547

250 0.1147 0.3614 0.8843 0.0015 0.0348

750 0.4683 1.8825 3.5643 0.0057 0.1391

1000 0.7129 2.9445 7.4279 0.0082 0.2214

Off-Highway Tractors Compog 0.1470 0.6517 1.0657 0.0017 0.0497
Off-Highway Trug 175 0.0837 0.7538 0.4564 0.0014 0.0234
250 0.0927 0.3514 0.5042 0.0019 0.0173

500 0.1488 0.5446 0.7481 0.0027 0.0273

750 0.2416 0.8831 1.2347 0.0044 0.0446

1000 0.3613 1.2913 3.8920 0.0063 0.0903

Off-Highway Trucks Composit| 0.1443 0.5514 0.8306 0.0027 0.0280
Other Constructig 15 0.0118 0.0617 0.0737 0.0002 0.0029
25 0.0159 0.0544 0.1008 0.0002 0.0038

50 0.0328 0.2267 0.1956 0.0004 0.0078

120 0.0501 0.5080 0.3835 0.0009 0.0199

175 0.0524 0.5859 0.3414 0.0012 0.0164

500 0.1012 0.4676 0.6065 0.0025 0.0212

Other Construction Equipmen{ 0.0563 0.3508 0.3519 0.0013 0.0139
Other General In 15 0.0066 0.0391 0.0466 0.0001 0.0018
25 0.0185 0.0632 0.1170 0.0002 0.0044

50 0.0431 0.2211 0.1744 0.0003 0.0101

120 0.0602 0.4232 0.3810 0.0007 0.0256

175 0.0721 0.5668 0.4439 0.0011 0.0237

250 0.0791 0.2804 0.5318 0.0015 0.0173

500 0.1506 0.5217 0.9276 0.0026 0.0326

750 0.2490 0.8599 1.5657 0.0044 0.0543

1000 0.3467 1.1855 3.8628 0.0056 0.0969

Other General Industrial Equij  0.0983 0.4517 0.6661 0.0016 0.0262
Other Material H3g 50 0.0595 0.3049 0.2425 0.0004 0.0141
120 0.0583 0.4117 0.3720 0.0007 0.0250

175 0.0907 0.7176 0.5642 0.0014 0.0301

0.0020
0.0043
0.0074
0.0189
0.0179
0.0141
0.0202
0.0336
0.0169
0.0036
0.0068
0.0080
0.0057
0.0081
0.0065
0.0035
0.0059
0.0098
0.0230
0.0245
0.0200
0.0307
0.0500
0.1358
0.0138
0.0114
0.0286
0.0279
0.0211
0.0265
0.0571
0.0258
0.0621
0.0503
0.0321
0.1280
0.2037
0.0457
0.0215
0.0159
0.0251
0.0411
0.0831
0.0258
0.0026
0.0035
0.0072
0.0183
0.0151
0.0195
0.0128
0.0017
0.0040
0.0093
0.0236
0.0218
0.0159
0.0300
0.0500
0.0892
0.0241
0.0130
0.0230
0.0277

7.6 0.0008
16.4 0.0018
25.0 0.0035
73.6 0.0053
112 0.0063
159 0.0075
234 0.0108
387 0.0179
120 0.0066
14.7 0.0017
31.2 0.0020
56.1 0.0030
77.1 0.0035
111 0.0049
54.4 0.0029
10.2 0.0011
17.6 0.0020
30.6 0.0034
77.9 0.0046
142 0.0061
213 0.0067
337 0.0102
544 0.0166
1,049 0.0406
61.0 0.0036
27.5 0.0051
75.0 0.0067
124 0.0083
172 0.0090
229 0.0116
486 0.0246
133 0.0083
93.7 0.0131
130 0.0131
130 0.0103
568 0.0423
814 0.0643
151 0.0133
125 0.0076
167 0.0084
272 0.0134
442 0.0218
625 0.0326
260 0.0130
10.1 0.0011
13.2 0.0014
28.0 0.0030
80.9 0.0045
107 0.0047
254 0.0091
122 0.0051
6.4 0.0006
15.3 0.0017
21.7 0.0039
62.0 0.0054
95.9 0.0065
136 0.0071
265 0.0136
437 0.0225
560 0.0313
152 0.0089
30.3 0.0054
60.7 0.0053
122 0.0082




250 0.0836 0.2984 0.5684 0.0016 0.0185

500 0.1074 0.3752 0.6692 0.0019 0.0235

9999 0.4910 1.5647 5.1082 0.0073 0.1280

Other Material Handling Equip| 0.0924 0.4429 0.6500 0.0015 0.0252
Pavers 25 0.0225 0.0768 0.1427 0.0002 0.0055
50 0.0834 0.3055 0.2398 0.0004 0.0184

120 0.0910 0.4805 0.5471 0.0008 0.0428

175 0.1217 0.7599 0.8187 0.0014 0.0459

250 0.1411 0.4713 1.1106 0.0022 0.0407

500 0.1595 0.6305 1.1959 0.0023 0.0450

Pavers Composite 0.0989 0.4920 0.5450 0.0009 0.0355
Paving Equipme 25 0.0152 0.0520 0.0963 0.0002 0.0036
50 0.0702 0.2577 0.2043 0.0003 0.0157

120 0.0708 0.3762 0.4280 0.0006 0.0337

175 0.0944 0.5945 0.6403 0.0011 0.0360

250 0.0864 0.2894 0.6928 0.0014 0.0249

Paving Equipment Composite| 0.0757 0.4084 0.4807 0.0008 0.0315
Plate Compactor{ 15 0.0050 0.0263 0.0314 0.0001 0.0012
Plate Compactors Composite | 0.0050 0.0263 0.0314 0.0001 0.0012
Pressure Washe 15 0.0056 0.0305 0.0390 0.0001 0.0018
25 0.0091 0.0312 0.0572 0.0001 0.0026

50 0.0128 0.0856 0.0986 0.0002 0.0041

120 0.0128 0.1367 0.1293 0.0003 0.0065

Pressure Washers Composite|] 0.0085 0.0549 0.0650 0.0001 0.0030
Pumps 15 0.0096 0.0464 0.0595 0.0001 0.0030
25 0.0265 0.0850 0.1558 0.0002 0.0073

50 0.0465 0.2546 0.2497 0.0004 0.0126

120 0.0537 0.4713 0.4442 0.0009 0.0263

175 0.0712 0.7336 0.6007 0.0016 0.0277

250 0.0760 0.3700 0.7338 0.0023 0.0215

500 0.1241 0.6189 1.1297 0.0034 0.0355

750 0.2075 1.0232 1.9114 0.0057 0.0594

9999 0.6127 2.6255 8.7489 0.0136 0.1961

Pumps Composite 0.0376 0.2674 0.2854 0.0006 0.0147
Rollers 15 0.0074 0.0386 0.0461 0.0001 0.0018
25 0.0161 0.0549 0.1017 0.0002 0.0038

50 0.0543 0.2436 0.2039 0.0003 0.0128

120 0.0576 0.3873 0.3799 0.0007 0.0270

175 0.0774 0.6114 0.5331 0.0012 0.0286

250 0.0842 0.3201 0.6581 0.0017 0.0223

500 0.1151 0.4607 0.8354 0.0022 0.0299

Rollers Composite 0.0584 0.3837 0.3793 0.0008 0.0232
Rough Terrain Fd 50 0.0520 0.3171 0.2556 0.0004 0.0122
120 0.0495 0.4142 0.3326 0.0007 0.0197

175 0.0788 0.7229 0.4710 0.0014 0.0245

250 0.0881 0.3442 0.5378 0.0019 0.0182

500 0.1296 0.4936 0.7287 0.0025 0.0265

Rough Terrain Forklifts Compq 0.0533 0.4464 0.3494 0.0008 0.0201
Rubber Tired DoZ 175 0.1509 0.8124 0.9962 0.0015 0.0561
250 0.1701 0.5279 1.2898 0.0021 0.0516

500 0.2291 0.9276 1.6868 0.0026 0.0673

750 0.3461 1.3934 2.5948 0.0040 0.1024

1000 0.5438 2.2500 5.5311 0.0060 0.1672

Rubber Tired Dozers Compos| 0.2118 0.8006 1.5773 0.0025 0.0630
Rubber Tired Log 25 0.0204 0.0697 0.1291 0.0002 0.0048
50 0.0615 0.3080 0.2424 0.0004 0.0137

120 0.0563 0.3977 0.3529 0.0007 0.0237

175 0.0767 0.6215 0.4713 0.0012 0.0253

250 0.0848 0.3159 0.5655 0.0017 0.0194

500 0.1302 0.5016 0.8032 0.0023 0.0291

750 0.2680 1.0271 1.6958 0.0049 0.0606

1000 0.3484 1.3166 4.0040 0.0060 0.0983

Rubber Tired Loaders Compoy 0.0753 0.4406 0.4747 0.0012 0.0235
Scrapers [ 120 0.1218 0.6612 0.7170 0.0011 0.0551

0.0170
0.0216
0.1177
0.0232
0.0051
0.0169
0.0394
0.0422
0.0375
0.0414
0.0326
0.0033
0.0144
0.0310
0.0331
0.0229
0.0290
0.0011
0.0011
0.0017
0.0024
0.0038
0.0060
0.0027
0.0028
0.0067
0.0116
0.0242
0.0255
0.0198
0.0327
0.0547
0.1804
0.0135
0.0017
0.0035
0.0117
0.0249
0.0263
0.0205
0.0275
0.0214
0.0113
0.0181
0.0226
0.0168
0.0244
0.0185
0.0516
0.0474
0.0619
0.0942
0.1539
0.0580
0.0044
0.0126
0.0218
0.0233
0.0179
0.0268
0.0558
0.0904
0.0216
0.0507

145 0.0075
192 0.0097
741 0.0443
141 0.0083
18.7 0.0020
28.0 0.0075
69.2 0.0082
128 0.0110
194 0.0127
233 0.0144
77.9 0.0089
12.6 0.0014
23.9 0.0063
54.5 0.0064
101 0.0085
122 0.0078
68.9 0.0068
4.3 0.0005
4.3 0.0005
4.9 0.0005
7.1 0.0008
14.3 0.0012
24.1 0.0012
9.4 0.0008
7.4 0.0009
19.5 0.0024
34.3 0.0042
77.9 0.0048
140 0.0064
201 0.0069
345 0.0112
571 0.0187
1,355 0.0553
49.6 0.0034
6.3 0.0007
13.3 0.0015
26.0 0.0049
59.0 0.0052
108 0.0070
153 0.0076
219 0.0104
67.0 0.0053
33.9 0.0047
62.4 0.0045
125 0.0071
171 0.0079
257 0.0117
70.3 0.0048
129 0.0136
183 0.0153
265 0.0207
399 0.0312
592 0.0491
239 0.0191
16.9 0.0018
31.1 0.0055
58.9 0.0051
106 0.0069
149 0.0077
237 0.0118
486 0.0242
594 0.0314
109 0.0068
93.9 0.0110




175 0.1400 0.8921 0.9020 0.0017 0.0505
250 0.1522 0.5044 1.1344 0.0024 0.0412
500 0.2211 0.8455 1.5615 0.0032 0.0584
750 0.3839 1.4588 2.7734 0.0056 0.1024
Scrapers Composite 0.1914 0.7938 1.3434 0.0027 0.0541
Signal Boards 15 0.0072 0.0377 0.0450 0.0001 0.0018
50 0.0502 0.2833 0.2631 0.0005 0.0131
120 0.0558 0.4946 0.4424 0.0009 0.0264
175 0.0811 0.8276 0.6279 0.0017 0.0302
250 0.1022 0.4765 0.8737 0.0029 0.0266
Signal Boards Composite 0.0129 0.0912 0.0912 0.0002 0.0042
Skid Steer Loade 25 0.0171 0.0575 0.1070 0.0002 0.0044
50 0.0230 0.2006 0.1655 0.0003 0.0043
120 0.0218 0.2673 0.1647 0.0005 0.0064
Skid Steer Loaders Compositg 0.0222 0.2125 0.1614 0.0004 0.0050
Surfacing Equipn 50 0.0265 0.1191 0.1069 0.0002 0.0063
120 0.0570 0.4028 0.4035 0.0007 0.0271
175 0.0550 0.4663 0.4168 0.0010 0.0210
250 0.0652 0.2754 0.5719 0.0015 0.0188
500 0.1008 0.4728 0.8400 0.0022 0.0288
750 0.1599 0.7413 1.3593 0.0035 0.0459
Surfacing Equipment Compos| 0.0823 0.3953 0.6593 0.0017 0.0239
Sweepers/Scrubh 15 0.0124 0.0729 0.0870 0.0002 0.0034
25 0.0237 0.0808 0.1495 0.0002 0.0056
50 0.0430 0.2898 0.2365 0.0004 0.0098
120 0.0555 0.4959 0.3694 0.0009 0.0210
175 0.0845 0.8043 0.4869 0.0016 0.0253
250 0.0803 0.3198 0.4530 0.0018 0.0152
Sweepers/Scrubbers Compos| 0.0584 0.4916 0.3563 0.0009 0.0183
Tractors/Loaders 25 0.0191 0.0653 0.1209 0.0002 0.0046
50 0.0407 0.2760 0.2179 0.0004 0.0087
120 0.0366 0.3402 0.2466 0.0006 0.0129
175 0.0571 0.5841 0.3220 0.0011 0.0159
250 0.0813 0.3445 0.4427 0.0019 0.0151
500 0.1606 0.6642 0.8132 0.0039 0.0294
750 0.2409 0.9959 1.2387 0.0058 0.0443
Tractors/Loaders/Backhoes C{ 0.0436 0.3616 0.2744 0.0008 0.0134
Trenchers 15 0.0099 0.0517 0.0617 0.0001 0.0024
25 0.0397 0.1355 0.2509 0.0004 0.0094
50 0.0990 0.3495 0.2804 0.0004 0.0218
120 0.0849 0.4443 0.5223 0.0008 0.0408
175 0.1346 0.8393 0.9412 0.0016 0.0521
250 0.1600 0.5472 1.3120 0.0025 0.0487
500 0.2092 0.8710 1.6487 0.0031 0.0623
750 0.3964 1.6395 3.1894 0.0059 0.1191
Trenchers Composite 0.0933 0.4270 0.4575 0.0007 0.0336
Welders 15 0.0080 0.0388 0.0498 0.0001 0.0025
25 0.0153 0.0492 0.0903 0.0001 0.0042
50 0.0435 0.2219 0.1968 0.0003 0.0110
120 0.0321 0.2508 0.2344 0.0005 0.0153
175 0.0600 0.5396 0.4393 0.0011 0.0223
250 0.0551 0.2294 0.4536 0.0013 0.0142
500 0.0748 0.3117 0.5690 0.0016 0.0192
Welders Composite 0.0310 0.1816 0.1735 0.0003 0.0102

0.0464
0.0379
0.0537
0.0942
0.0497
0.0016
0.0121
0.0243
0.0277
0.0245
0.0038
0.0040
0.0040
0.0059
0.0046
0.0058
0.0250
0.0193
0.0173
0.0265
0.0423
0.0220
0.0031
0.0051
0.0090
0.0193
0.0233
0.0140
0.0169
0.0042
0.0080
0.0119
0.0146
0.0139
0.0270
0.0408
0.0124
0.0022
0.0086
0.0201
0.0375
0.0479
0.0448
0.0573
0.1095
0.0309
0.0023
0.0039
0.0102
0.0140
0.0205
0.0130
0.0176
0.0094

148 0.0126
209 0.0137
321 0.0200
555 0.0346
262 0.0173
6.2 0.0006
36.2 0.0045
80.2 0.0050
155 0.0073
255 0.0092
16.7 0.0012
13.8 0.0015
255 0.0021
42.8 0.0020
30.3 0.0020
141 0.0024
63.8 0.0051
85.8 0.0050
135 0.0059
221 0.0091
347 0.0144
166 0.0074
11.9 0.0011
19.6 0.0021
31.6 0.0039
75.0 0.0050
139 0.0076
162 0.0072
78.5 0.0053
15.9 0.0017
30.3 0.0037
51.7 0.0033
101 0.0052
172 0.0073
345 0.0145
517 0.0217
66.8 0.0039
8.5 0.0009
32.9 0.0036
32.9 0.0089
64.9 0.0077
144 0.0121
223 0.0144
311 0.0189
587 0.0358
58.7 0.0084
6.2 0.0007
11.3 0.0014
26.0 0.0039
39.5 0.0029
98.2 0.0054
119 0.0050
168 0.0067
25.6 0.0028




San Diego 2025 On-Road Emission Factors

VEH FUEL MDLYR SPEED POP VMT TRIPS ROG_RUNEX CO_RUNEX NOX_RUNEX CO2_RUNEX PM10_Total PM2_5_Total SOX_RUNEX CH4 N20
. . . . . . . . . . . (gms/mil (gms/mil
(Miles/hr) (Vehicles) (Miles/day) (Trips/day) (gms/mile)  (gms/mile) (gms/mile) (gms/mile) (gms/mile) (gms/mile) (gms/mile) e) o)
LDA GAS AllMYr AllSpeeds 1,343,732.35  #i#H##HH##H#H  8,492,736.38 0.02 0.71 0.09 223.96 0.05 0.04 0.00
LDA DSL AllMYr AllSpeeds 6,282.20 213,159.29 39,008.92 0.01 0.09 0.31 246.18 0.05 0.04 0.00
LDT1 GAS AlIMYr AllSpeeds 198,419.75 7,123,689.46 1,204,641.90 0.02 1.09 0.12 276.49 0.05 0.04 0.00
LDT1 DSL AllMYr AllSpeeds 240.83 8,707.20 1,432.14 0.02 0.13 0.37 242.28 0.06 0.05 0.00
LDT2 GAS AlIMYr AllSpeeds 479,791.14  #iH#H###HER  3,017,273.36 0.01 0.73 0.08 343.84 0.05 0.04 0.00
LDT2 DSL AllMYr AllSpeeds 211.77 7,665.63 1,309.49 0.02 0.11 0.40 268.51 0.06 0.05 0.00
Average 0.019 0.478 0.227 266.878 0.052 0.042 0.004
Source: EMFAC 2011
VEH FUEL MDLYR SPEED POP VMT TRIPS ROG_RUNEX CO_RUNEX NOX_RUNEX CO2_RUNEX PM10_Total PM2_5_ Total SOX_RUNEX CH4 N20
) ) ) ) . . . . . . . (gms/mil (gms/mil
(Miles/hr) (Vehicles) (Miles/day) (Trips/day) (gms/mile)  (gms/mile) (gms/mile) (gms/mile) (gms/mile) (gms/mile) (gms/mile) o) e)
T7
tractor DSL AllMYr AllSpeeds 3,476 582,978 - 0.22 1.01 2.06 1541.82 0.07 0.10 0.02

Source: EMFAC 2011



2025 Fleet Average Emission Factors (Diesel)

(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
Equipment MaxHP ROG CcO NOX SOX PM PM2.5 CcOo2 CH4
Aerial Lifts 15 0.0101 0.0528 0.0631 0.0001 0.0025 0.0023 8.7 0.0009
25 0.0132 0.0451 0.0838 0.0001 0.0032 0.0030 11.0 0.0012
50 0.0168 0.1351 0.1218 0.0003 0.0035 0.0032 19.6 0.0015
120 0.0176 0.2265 0.1496 0.0004 0.0063 0.0058 38.1 0.0016
500 0.0580 0.3710 0.3660 0.0021 0.0109 0.0100 213 0.0052
750 0.1054 0.6706 0.6753 0.0039 0.0199 0.0183 385 0.0095
Aerial Lifts Composite 0.0184 0.1646 0.1366 0.0004 0.0048 0.0044 34.7 0.0017
Air Compressors 15 0.0087 0.0444 0.0545 0.0001 0.0023 0.0022 7.2 0.0008
25 0.0181 0.0605 0.1121 0.0002 0.0045 0.0042 144 0.0016
50 0.0263 0.1911 0.1476 0.0003 0.0047 0.0043 22.3 0.0024
120 0.0289 0.3023 0.1928 0.0006 0.0088 0.0081 47.0 0.0026
175 0.0424 0.4998 0.2187 0.0010 0.0104 0.0095 88.5 0.0038
250 0.0514 0.2531 0.2553 0.0015 0.0078 0.0072 131 0.0046
500 0.0894 0.4292 0.4150 0.0023 0.0134 0.0123 232 0.0081
750 0.1385 0.6633 0.6545 0.0036 0.0210 0.0193 358 0.0125
1000 0.1999 0.9265 2.5439 0.0049 0.0483 0.0444 486 0.0180
Air Compressors Composite 0.0349 0.3027 0.2104 0.0007 0.0088 0.0081 63.6 0.0031
Bore/Drill Rigs 15 0.0120 0.0632 0.0754 0.0002 0.0029 0.0027 10.3 0.0011
25 0.0193 0.0658 0.1219 0.0002 0.0046 0.0042 16.0 0.0017
50 0.0190 0.2200 0.1662 0.0004 0.0009 0.0008 31.0 0.0017
120 0.0252 0.4660 0.1955 0.0009 0.0020 0.0018 77.1 0.0023
175 0.0324 0.7542 0.0787 0.0016 0.0030 0.0027 141 0.0029
250 0.0427 0.3426 0.0981 0.0021 0.0035 0.0032 188 0.0039
500 0.0706 0.5512 0.1622 0.0031 0.0058 0.0054 311 0.0064
750 0.1396 1.0891 0.3204 0.0062 0.0115 0.0106 615 0.0126
1000 0.2115 1.6437 3.8912 0.0093 0.0364 0.0335 928 0.0191
Bore/Drill Rigs Composite 0.0428 0.5007 0.2864 0.0017 0.0042 0.0038 165 0.0039
Cement and Mort 15 0.0074 0.0386 0.0461 0.0001 0.0018 0.0017 6.3 0.0007
25 0.0213 0.0724 0.1346 0.0002 0.0052 0.0048 17.6 0.0019
Cement and Mortar Mixers Co| 0.0085 0.0414 0.0534 0.0001 0.0021 0.0019 7.2 0.0008
Concrete/Industri 25 0.0199 0.0678 0.1256 0.0002 0.0047 0.0043 16.5 0.0018
50 0.0279 0.2284 0.1910 0.0004 0.0053 0.0049 30.2 0.0025
120 0.0370 0.4561 0.2840 0.0009 0.0117 0.0108 74.1 0.0033
175 0.0623 0.8663 0.3523 0.0018 0.0160 0.0147 160 0.0056
Concrete/Industrial Saws Conl  0.0337 0.3706 0.2471 0.0007 0.0093 0.0086 58.5 0.0030
Cranes 50 0.0350 0.2256 0.1644 0.0003 0.0062 0.0057 23.2 0.0032
120 0.0376 0.3384 0.2298 0.0006 0.0120 0.0111 50.1 0.0034
175 0.0462 0.4744 0.2300 0.0009 0.0120 0.0110 80.3 0.0042
250 0.0544 0.2316 0.2705 0.0013 0.0094 0.0087 112 0.0049
500 0.0858 0.3535 0.3977 0.0018 0.0146 0.0134 180 0.0077
750 0.1446 0.5947 0.6821 0.0030 0.0248 0.0228 303 0.0130
9999 0.5219 1.9715 5.5760 0.0098 0.1146 0.1055 971 0.0471
Cranes Composite 0.0681 0.3738 0.4223 0.0014 0.0143 0.0132 129 0.0061
Crawler Tractors 50 0.0487 0.2566 0.1842 0.0003 0.0090 0.0083 24.9 0.0044
120 0.0609 0.4537 0.3562 0.0008 0.0221 0.0203 65.8 0.0055
175 0.0823 0.7265 0.4447 0.0014 0.0241 0.0222 121 0.0074
250 0.0924 0.3662 0.5348 0.0019 0.0192 0.0177 166 0.0083
500 0.1392 0.5877 0.7527 0.0025 0.0280 0.0258 259 0.0126
750 0.2506 1.0528 1.3878 0.0047 0.0510 0.0469 465 0.0226
1000 0.3749 1.5618 4.2168 0.0066 0.0958 0.0881 658 0.0338
Crawler Tractors Composite 0.0789 0.5065 0.4492 0.0013 0.0227 0.0209 114 0.0071
Crushing/Proc. E 50 0.0508 0.3859 0.2899 0.0006 0.0083 0.0077 44.0 0.0046
120 0.0506 0.5406 0.3289 0.0010 0.0140 0.0129 83.1 0.0046
175 0.0795 0.9556 0.3830 0.0019 0.0177 0.0163 167 0.0072
250 0.0967 0.4768 0.4357 0.0028 0.0134 0.0123 245 0.0087
500 0.1459 0.6977 0.6163 0.0037 0.0200 0.0184 374 0.0132
750 0.2307 1.1003 0.9907 0.0059 0.0316 0.0291 589 0.0208
9999 0.6019 2.5014 6.6977 0.0131 0.1238 0.1139 1,308 0.0543
Crushing/Proc. Equipment Co| 0.0693 0.6187 0.3763 0.0015 0.0146 0.0134 132 0.0062
Dumpers/Tended 25 0.0092 0.0314 0.0581 0.0001 0.0022 0.0020 7.6 0.0008




Dumpers/Tenders Composite| 0.0092 0.0314 0.0581 0.0001 0.0022
Excavators 25 0.0198 0.0677 0.1253 0.0002 0.0047
50 0.0297 0.2365 0.1616 0.0003 0.0035

120 0.0448 0.4942 0.2638 0.0009 0.0092

175 0.0518 0.6636 0.1982 0.0013 0.0091

250 0.0647 0.3210 0.2222 0.0018 0.0074

500 0.0946 0.4495 0.3091 0.0023 0.0107

750 0.1569 0.7451 0.5194 0.0039 0.0178

Excavators Composite 0.0559 0.5086 0.2269 0.0013 0.0086
Forklifts 50 0.0150 0.1361 0.0904 0.0002 0.0013
120 0.0168 0.2086 0.0997 0.0004 0.0023

175 0.0228 0.3310 0.0732 0.0006 0.0029

250 0.0289 0.1551 0.0746 0.0009 0.0027

500 0.0416 0.2123 0.1038 0.0011 0.0038

Forklifts Composite 0.0236 0.2148 0.0860 0.0006 0.0025
Generator Sets 15 0.0109 0.0627 0.0768 0.0002 0.0032
25 0.0216 0.0738 0.1368 0.0002 0.0055

50 0.0242 0.2034 0.1881 0.0004 0.0051

120 0.0340 0.4585 0.3022 0.0009 0.0122

175 0.0469 0.7328 0.3291 0.0016 0.0136

250 0.0558 0.3746 0.3885 0.0024 0.0108

500 0.0862 0.5820 0.5697 0.0033 0.0167

750 0.1401 0.9395 0.9382 0.0055 0.0272

9999 0.3235 1.8648 5.2188 0.0105 0.0888

Generator Sets Composite 0.0288 0.2667 0.2329 0.0007 0.0081
Graders 50 0.0382 0.2599 0.1877 0.0004 0.0063
120 0.0521 0.5009 0.3219 0.0009 0.0153

175 0.0652 0.7261 0.3117 0.0014 0.0157

250 0.0781 0.3549 0.3652 0.0019 0.0129

500 0.1023 0.4610 0.4468 0.0023 0.0165

750 0.2167 0.9755 0.9628 0.0049 0.0353

Graders Composite 0.0676 0.5696 0.3314 0.0015 0.0147
Off-Highway Trag 120 0.1108 0.6619 0.6362 0.0011 0.0455
175 0.1110 0.7932 0.6639 0.0015 0.0370

250 0.0890 0.3179 0.5983 0.0015 0.0227

750 0.3692 1.5358 2.4157 0.0057 0.0918

1000 0.5623 2.3619 6.0896 0.0082 0.1577

Off-Highway Tractors Compog 0.1134 0.6101 0.7291 0.0017 0.0331
Off-Highway Trug 175 0.0622 0.7536 0.2376 0.0014 0.0112
250 0.0730 0.3435 0.2521 0.0019 0.0085

500 0.1183 0.5319 0.3878 0.0027 0.0135

750 0.1921 0.8627 0.6384 0.0044 0.0221

1000 0.2823 1.2403 3.1782 0.0063 0.0546

Off-Highway Trucks Composit| 0.1140 0.5385 0.4769 0.0027 0.0142
Other Constructig 15 0.0118 0.0617 0.0737 0.0002 0.0029
25 0.0159 0.0544 0.1008 0.0002 0.0038

50 0.0244 0.2188 0.1693 0.0004 0.0034

120 0.0379 0.5045 0.2730 0.0009 0.0087

175 0.0384 0.5858 0.1729 0.0012 0.0075

500 0.0792 0.4606 0.3034 0.0025 0.0099

Other Construction Equipmen{ 0.0442 0.3474 0.2021 0.0013 0.0069
Other General In 15 0.0066 0.0391 0.0466 0.0001 0.0018
25 0.0185 0.0632 0.1170 0.0002 0.0044

50 0.0298 0.2099 0.1491 0.0003 0.0047

120 0.0436 0.4189 0.2603 0.0007 0.0120

175 0.0519 0.5684 0.2412 0.0011 0.0115

250 0.0608 0.2743 0.2679 0.0015 0.0083

500 0.1174 0.5103 0.4826 0.0026 0.0157

750 0.1939 0.8411 0.8117 0.0044 0.0262

1000 0.2627 1.1060 2.9924 0.0056 0.0579

Other General Industrial Equij 0.0747 0.4438 0.3947 0.0016 0.0130
Other Material Hg 50 0.0410 0.2893 0.2073 0.0004 0.0065
120 0.0421 0.4076 0.2541 0.0007 0.0117

175 0.0653 0.7197 0.3067 0.0014 0.0146

0.0020
0.0043
0.0032
0.0085
0.0084
0.0068
0.0098
0.0164
0.0079
0.0012
0.0021
0.0026
0.0024
0.0035
0.0023
0.0030
0.0050
0.0047
0.0112
0.0125
0.0099
0.0153
0.0250
0.0817
0.0074
0.0058
0.0141
0.0144
0.0119
0.0152
0.0324
0.0135
0.0419
0.0341
0.0208
0.0844
0.1451
0.0305
0.0103
0.0078
0.0124
0.0203
0.0502
0.0131
0.0026
0.0035
0.0031
0.0080
0.0069
0.0091
0.0063
0.0017
0.0040
0.0043
0.0111
0.0106
0.0076
0.0145
0.0241
0.0533
0.0120
0.0060
0.0108
0.0134

7.6 0.0008
16.4 0.0018
25.0 0.0027
73.6 0.0040
112 0.0047
159 0.0058
234 0.0085
387 0.0142
120 0.0050
14.7 0.0014
31.2 0.0015
56.1 0.0021
77.1 0.0026
111 0.0038
54.4 0.0021
10.2 0.0010
17.6 0.0019
30.6 0.0022
77.9 0.0031
142 0.0042
213 0.0050
337 0.0078
544 0.0126
1,049 0.0292
61.0 0.0026
27.5 0.0034
75.0 0.0047
124 0.0059
172 0.0071
229 0.0092
486 0.0196
133 0.0061
93.7 0.0100
130 0.0100
130 0.0080
568 0.0333
814 0.0507
151 0.0102
125 0.0056
167 0.0066
272 0.0107
442 0.0173
625 0.0255
260 0.0103
10.1 0.0011
13.2 0.0014
28.0 0.0022
80.9 0.0034
107 0.0035
254 0.0071
123 0.0040
6.4 0.0006
15.3 0.0017
21.7 0.0027
62.0 0.0039
95.9 0.0047
136 0.0055
265 0.0106
437 0.0175
560 0.0237
152 0.0067
30.3 0.0037
60.7 0.0038
122 0.0059




250 0.0642 0.2920 0.2863 0.0016 0.0088

500 0.0837 0.3670 0.3482 0.0019 0.0113

9999 0.3781 1.4596 3.9555 0.0073 0.0764

Other Material Handling Equip| 0.0696 0.4355 0.3844 0.0015 0.0124
Pavers 25 0.0225 0.0768 0.1422 0.0002 0.0053
50 0.0574 0.2803 0.2102 0.0004 0.0114

120 0.0662 0.4696 0.4003 0.0008 0.0263

175 0.0899 0.7543 0.5238 0.0014 0.0286

250 0.1097 0.4287 0.7020 0.0022 0.0254

500 0.1263 0.5374 0.7572 0.0023 0.0284

Pavers Composite 0.0717 0.4745 0.3858 0.0009 0.0220
Paving Equipme 25 0.0152 0.0520 0.0963 0.0002 0.0036
50 0.0469 0.2355 0.1789 0.0003 0.0095

120 0.0503 0.3671 0.3092 0.0006 0.0200

175 0.0687 0.5900 0.4021 0.0011 0.0219

250 0.0672 0.2648 0.4289 0.0014 0.0154

Paving Equipment Composite| 0.0548 0.3993 0.3281 0.0008 0.0190
Plate Compactor{ 15 0.0050 0.0263 0.0314 0.0001 0.0012
Plate Compactors Composite | 0.0050 0.0263 0.0314 0.0001 0.0012
Pressure Washe 15 0.0052 0.0301 0.0368 0.0001 0.0015
25 0.0087 0.0299 0.0555 0.0001 0.0022

50 0.0079 0.0810 0.0843 0.0002 0.0019

120 0.0082 0.1351 0.0897 0.0003 0.0031

Pressure Washers Composite|] 0.0066 0.0531 0.0561 0.0001 0.0019
Pumps 15 0.0089 0.0456 0.0560 0.0001 0.0024
25 0.0244 0.0816 0.1512 0.0002 0.0061

50 0.0299 0.2394 0.2138 0.0004 0.0061

120 0.0365 0.4656 0.3062 0.0009 0.0129

175 0.0499 0.7342 0.3301 0.0016 0.0142

250 0.0572 0.3604 0.3745 0.0023 0.0107

500 0.0959 0.6034 0.5922 0.0034 0.0178

750 0.1593 0.9975 0.9991 0.0057 0.0297

9999 0.4488 2.4388 6.8114 0.0136 0.1186

Pumps Composite 0.0270 0.2617 0.2079 0.0006 0.0078
Rollers 15 0.0074 0.0386 0.0461 0.0001 0.0018
25 0.0161 0.0549 0.1017 0.0002 0.0038

50 0.0345 0.2258 0.1776 0.0003 0.0068

120 0.0392 0.3801 0.2647 0.0007 0.0137

175 0.0553 0.6096 0.3030 0.0012 0.0156

250 0.0656 0.3037 0.3629 0.0017 0.0127

500 0.0920 0.4189 0.4752 0.0022 0.0174

Rollers Composite 0.0410 0.3763 0.2501 0.0008 0.0122
Rough Terrain Fd 50 0.0381 0.3041 0.2193 0.0004 0.0054
120 0.0369 0.4106 0.2316 0.0007 0.0087

175 0.0569 0.7229 0.2450 0.0014 0.0112

250 0.0671 0.3372 0.2625 0.0019 0.0084

500 0.0999 0.4838 0.3682 0.0025 0.0123

Rough Terrain Forklifts Compq 0.0396 0.4430 0.2336 0.0008 0.0090
Rubber Tired DoZ 175 0.1163 0.8019 0.6895 0.0015 0.0386
250 0.1329 0.4624 0.8841 0.0021 0.0340

500 0.1817 0.7490 1.1543 0.0026 0.0448

750 0.2747 1.1262 1.7818 0.0040 0.0684

1000 0.4321 1.7954 4.5523 0.0060 0.1202

Rubber Tired Dozers Compos| 0.1672 0.6620 1.0824 0.0025 0.0419
Rubber Tired Log 25 0.0204 0.0697 0.1291 0.0002 0.0048
50 0.0418 0.2904 0.2109 0.0004 0.0069

120 0.0397 0.3916 0.2476 0.0007 0.0115

175 0.0546 0.6199 0.2592 0.0012 0.0130

250 0.0661 0.3041 0.3040 0.0017 0.0107

500 0.1034 0.4654 0.4455 0.0023 0.0164

750 0.2119 0.9532 0.9273 0.0049 0.0338

1000 0.2701 1.1927 3.2272 0.0060 0.0615

Rubber Tired Loaders Compoy 0.0559 0.4311 0.2835 0.0012 0.0121
Scrapers [ 120 0.0887 0.6472 0.5218 0.0011 0.0330

0.0081
0.0104
0.0703
0.0114
0.0049
0.0105
0.0242
0.0263
0.0234
0.0261
0.0202
0.0033
0.0088
0.0184
0.0201
0.0141
0.0175
0.0011
0.0011
0.0014
0.0020
0.0018
0.0029
0.0017
0.0022
0.0056
0.0056
0.0119
0.0130
0.0098
0.0163
0.0274
0.1091
0.0072
0.0017
0.0035
0.0062
0.0126
0.0143
0.0116
0.0160
0.0113
0.0049
0.0080
0.0103
0.0077
0.0113
0.0083
0.0355
0.0312
0.0412
0.0629
0.1106
0.0385
0.0044
0.0063
0.0105
0.0119
0.0099
0.0151
0.0311
0.0566
0.0111
0.0303

145 0.0058
192 0.0075
741 0.0341
141 0.0063
18.7 0.0020
28.0 0.0052
69.2 0.0060
128 0.0081
194 0.0099
233 0.0114
77.9 0.0065
12.6 0.0014
23.9 0.0042
54.5 0.0045
101 0.0062
122 0.0061
68.9 0.0049
4.3 0.0005
4.3 0.0005
4.9 0.0005
7.1 0.0008
14.3 0.0007
24.1 0.0007
9.4 0.0006
7.4 0.0008
19.5 0.0022
34.3 0.0027
77.9 0.0033
140 0.0045
201 0.0052
345 0.0087
571 0.0144
1,355 0.0405
49.6 0.0024
6.3 0.0007
13.3 0.0015
26.0 0.0031
59.0 0.0035
108 0.0050
153 0.0059
219 0.0083
67.0 0.0037
33.9 0.0034
62.4 0.0033
125 0.0051
171 0.0061
257 0.0090
70.3 0.0036
129 0.0105
183 0.0120
265 0.0164
399 0.0248
592 0.0390
239 0.0151
16.9 0.0018
31.1 0.0038
58.9 0.0036
106 0.0049
149 0.0060
237 0.0093
486 0.0191
594 0.0244
109 0.0050
93.9 0.0080




175 0.1025 0.8864 0.5654 0.0017 0.0307
250 0.1187 0.4642 0.7040 0.0024 0.0254
500 0.1755 0.7332 0.9727 0.0032 0.0364
750 0.3043 1.2657 1.7266 0.0056 0.0638
Scrapers Composite 0.1495 0.7187 0.8387 0.0027 0.0335
Signal Boards 15 0.0072 0.0377 0.0450 0.0001 0.0018
50 0.0332 0.2686 0.2268 0.0005 0.0063
120 0.0394 0.4898 0.3076 0.0009 0.0127
175 0.0587 0.8292 0.3433 0.0017 0.0152
250 0.0794 0.4676 0.4435 0.0029 0.0132
Signal Boards Composite 0.0111 0.0909 0.0718 0.0002 0.0029
Skid Steer Loade 25 0.0167 0.0568 0.1055 0.0002 0.0040
50 0.0194 0.1977 0.1446 0.0003 0.0015
120 0.0175 0.2665 0.1240 0.0005 0.0022
Skid Steer Loaders Compositg 0.0186 0.2104 0.1354 0.0004 0.0019
Surfacing Equipn 50 0.0171 0.1105 0.0934 0.0002 0.0035
120 0.0385 0.3950 0.2869 0.0007 0.0146
175 0.0386 0.4642 0.2429 0.0010 0.0119
250 0.0504 0.2604 0.3275 0.0015 0.0111
500 0.0800 0.4236 0.4893 0.0022 0.0174
750 0.1260 0.6643 0.7833 0.0035 0.0275
Surfacing Equipment Compos| 0.0638 0.3590 0.3924 0.0017 0.0142
Sweepers/Scrubh 15 0.0124 0.0729 0.0870 0.0002 0.0034
25 0.0237 0.0808 0.1495 0.0002 0.0056
50 0.0308 0.2762 0.1942 0.0004 0.0033
120 0.0395 0.4895 0.2530 0.0009 0.0068
175 0.0565 0.8005 0.2201 0.0016 0.0084
250 0.0587 0.3179 0.1898 0.0018 0.0062
Sweepers/Scrubbers Compos| 0.0410 0.4840 0.2255 0.0009 0.0061
Tractors/Loaders 25 0.0191 0.0653 0.1209 0.0002 0.0045
50 0.0316 0.2678 0.1895 0.0004 0.0037
120 0.0281 0.3379 0.1761 0.0006 0.0055
175 0.0420 0.5839 0.1613 0.0011 0.0072
250 0.0633 0.3389 0.2157 0.0019 0.0073
500 0.1263 0.6506 0.4127 0.0039 0.0144
750 0.1896 0.9760 0.6256 0.0058 0.0216
Tractors/Loaders/Backhoes C{ 0.0336 0.3586 0.1857 0.0008 0.0059
Trenchers 15 0.0099 0.0517 0.0617 0.0001 0.0024
25 0.0397 0.1355 0.2509 0.0004 0.0094
50 0.0687 0.3197 0.2467 0.0004 0.0140
120 0.0625 0.4341 0.3863 0.0008 0.0259
175 0.1009 0.8327 0.6152 0.0016 0.0338
250 0.1247 0.4925 0.8480 0.0025 0.0309
500 0.1661 0.7370 1.0663 0.0031 0.0400
750 0.3147 1.3882 2.0666 0.0059 0.0766
Trenchers Composite 0.0674 0.4085 0.3481 0.0007 0.0215
Welders 15 0.0075 0.0381 0.0468 0.0001 0.0020
25 0.0141 0.0473 0.0876 0.0001 0.0035
50 0.0280 0.2077 0.1684 0.0003 0.0053
120 0.0223 0.2476 0.1601 0.0005 0.0073
175 0.0430 0.5400 0.2396 0.0011 0.0111
250 0.0423 0.2236 0.2294 0.0013 0.0069
500 0.0585 0.3040 0.2969 0.0016 0.0095
Welders Composite 0.0214 0.1745 0.1373 0.0003 0.0052

0.0282
0.0234
0.0335
0.0587
0.0308
0.0016
0.0058
0.0116
0.0139
0.0121
0.0026
0.0037
0.0014
0.0020
0.0018
0.0033
0.0134
0.0109
0.0103
0.0160
0.0253
0.0131
0.0031
0.0051
0.0031
0.0062
0.0077
0.0057
0.0056
0.0042
0.0034
0.0051
0.0066
0.0067
0.0132
0.0199
0.0054
0.0022
0.0086
0.0129
0.0239
0.0311
0.0285
0.0368
0.0705
0.0198
0.0018
0.0033
0.0048
0.0067
0.0103
0.0064
0.0087
0.0048

148 0.0092
209 0.0107
321 0.0158
555 0.0275
262 0.0135
6.2 0.0006
36.2 0.0030
80.2 0.0036
155 0.0053
255 0.0072
16.7 0.0010
13.8 0.0015
255 0.0017
42.8 0.0016
30.3 0.0017
141 0.0015
63.8 0.0035
85.8 0.0035
135 0.0045
221 0.0072
347 0.0114
166 0.0058
11.9 0.0011
19.6 0.0021
31.6 0.0028
75.0 0.0036
139 0.0051
162 0.0053
78.5 0.0037
15.9 0.0017
30.3 0.0029
51.7 0.0025
101 0.0038
172 0.0057
345 0.0114
517 0.0171
66.8 0.0030
8.5 0.0009
32.9 0.0036
32.9 0.0062
64.9 0.0056
144 0.0091
223 0.0112
311 0.0150
587 0.0284
58.7 0.0061
6.2 0.0007
11.3 0.0013
26.0 0.0025
39.5 0.0020
98.2 0.0039
119 0.0038
168 0.0053
25.6 0.0019




Fugitive Dust Emission Calculation Methodology

Fugitive Dust Source Emissions - Material Handling
Truck Loading/Unloading (Removed debris/concrete materials)

Emission Factor [Ib/ton] = k(0.0032) x (mean wind speed [mi/hr] / 5) 13y (moisture [%)] / 2)1'4 Reference: AP-42, Equation (1), Section 13.2.4, November 2006
k = Aerodynamic Particle Size Multiplier, PM 19 0.35 USEPA AP-42, Chapter 13.2.4, Equation 1
k = Aerodynamic Particle Size Multiplier, PM,5  0.053 USEPA AP-42, Chapter 13.2.4, Equation 1
Mean Wind Speed 15 USEPA AP-42, Chapter 13.2.4, Equation 1, upper end of provided range
Moisture 4.8 USEPA AP-42, Chapter 13.2.4, Equation 1, upper end of provided range

*AP-42 11/06 Table 13.2.4-1, truck unioading (per Chapter 13.2.3 Heavy

PM10 Emission Factor ~ 0.0014 lb/ton  Construction Operations)
*AP-42 11/06 1able 13.2.4-1, truck unioading (per Chapter 13.2.3 Heavy
PM2.5 Emission Factor 0.0002 Ib/ton Construction Operations)

Demolition (Sq. Ft)
http://www.urbemis.com/software/URBEMIS9%20Users%20M
PM10, uncontrolled 0.00042 lbs/cubic ft* anual%20Appendices.pdf
PM2.5 fraction of PM10 = 0.208; SCAQMD Appendix A - Updated
CEIDARS List with PM2.5 Fractions
PM2.5, uncontrolled 0.00009 Ibs/cubic ft? (www.agmd.gov/ceqa/handbook/PM2_5/PM2_5.html

Bulldozing
Emission Factor [Ib/hr] = [1.0  (silt content [%]) - / (moisture)“]*Scaling Factor
Reference: AP-42, Table 11.9-1, July 1998

Silt Content 6.9 AP-42 Chapter 11, Table 11.9-3 for overburden
Moisture 16.8 AP-42 Chapter 11, Table 11.9-3 for overburden, upper end or range
PM 4, Scaling Factor 0.75 EPA AP-42 Chapter 11, Table 11.9-1, Bulldozing, Overburden
PM,5 Scaling Factor  0.105 EPA AP-42 Chapter 11, Table 11.9-1, Bulldozing, Overburden
PM10 Emission Factor 0.26 Ib/hr
PM2.5 Emission Factor 0.04 Ib/hr

Grading and Scraping®
Emission Factor [Ib/VMT] = [0.051 (S)*2.0*Scaling Factor
Reference: AP-42, Table 11.9-1, July 1998

Mean Vehicle Speed (S)?® - Miles Per Hour (MPH) 2 Assumption based on project footprint
PM 4, Scaling Factor 0.6 EPA AP-42 Chapter 11, Table 11.9-1, Grading
PM,s Scaling Factor  0.031 EPA AP-42 Chapter 11, Table 11.9-1, Grading
PM10 Emission Factor (Uncontrolled) 0.12 o/ VMT
PM2.5 Emission Factor (Uncontrolled) 0.00632 o/ VMT

Stock Pile Wind Erosion

Emission Factor [Ib/day-acre] = 0.85 x (silt content [%] / 1.5) x (365 / 235) x (percentage of time unobstructed wind exceeds 12 mph / 15)
Reference: SCAQMD CEQA Air Quality Handbook (1993), Table 9-9-E

Parameter Value Basis
Silt Content 7.5 SCAQMD CEQA Handbook, (1993) Table A9-9-E-1 for overburden
Pct. time wind > 12 mph 17.84 |Used 17.84% from AERMET Surface File used for dispersion modeling
PM10 Emission Factor (Uncontrolled) 7.9 Ib/day-acre
Reduction from Watering Twice/Day 50%
Controlled PM10 Emission Factor 3.9 Ib/day-acre
Controlled PM2.5 Emission Factor® 0.8 Ib/day-acre

& PM2.5 emission factor [Ib/hr] = PM10 emission factor [Ib/hr] x PM2.5 fraction of PM10
PM2.5 Fraction of PM10 in Construction Dust = 0.208 from Appendix A, Final-Methodology to Calculate Particulate Matter (PM) 2.5
and PM 2.5 Significance Thresholds, SCAQMD, October 2006

Emissions [pounds per day] = Controlled emission factor [pounds per acre-day] x Stock pile surface area [acres]


http://www.urbemis.com/software/URBEMIS9 Users Manual Appendices.pdf
http://www.urbemis.com/software/URBEMIS9 Users Manual Appendices.pdf

Appendix | — Air Quality Analysis

Attachment I3 Alternative EN-2A Emissions

Encinitas-Solana Beach Shoreline Study Final Report



EN-2A - Low Sea Level

Daily Emissions (pounds/day)

Annual Emissions (tons/year)

ROG NOX co SOX PM10 PM2.5 €02 ROG NOX co SOX PM10 PM2.5 C02
Off-Shore Equipment
(Dredge/Pumps)

106.68 774.99 | 585.17 39.22 36.08 | 101,752.98 4.48 32.55 24.58 1.65 1.52 3,889

Construction Off-
Road Equipment 13.43 122.22 56.60 0.17 11.05 5.27 16,883.99 0.66 6.10 2.69 0.01 0.81 0.49 766
On-Road Motor
Vehicles 0.54 15.40 3.14 0.03 0.44 0.30 3,141.63 0.01 0.30 0.09 0.00 0.01 0.01 62
Total On-Shore
Emissions 13.97 137.61 59.73 0.20 11.49 5.56 20,025.62 0.67 6.39 2.78 0.01 0.82 0.50 4,717
Amortized Construction 472
EN-2A - High Sea Level

Daily Emissions (pounds/day) Annual Emissions (tons/year)

ROG NOX co SOX PM10 PM2.5 €02 ROG NOX co SOX PM10 PM2.5 C02
Off-Shore Equipment
(Dredge/Pumps)

106.68 774.99 | 585.17 39.22 36.08 | 101,752.98 5.12 37.20 28.09 1.88 1.73 4,445

Construction Off-
Road Equipment 13.43 122.22 56.60 0.17 11.05 5.27 16,883.99 0.73 6.77 2.98 0.01 0.90 0.54 850
On-Road Motor
Vehicles 0.54 15.40 3.14 0.03 0.44 0.30 3,141.63 0.01 0.30 0.09 0.00 0.01 0.01 63
Total On-Shore
Emissions 13.97 137.61 59.73 0.20 11.49 5.56 20,025.62 0.74 7.06 3.07 0.01 0.91 0.55 5,358
Amortized Construction 536




EN-2A - Low Sea Level

Daily Emissions (pounds/day)

ROG NOX co SOX PM10 PM2.5 Cco2
Off-Shore Equipment
(Dredge/Pumps)

27.81 203.95 585.17 4.71 4.33 101,752.98

Construction Off-Road
Equipment 5.68 33.91 31.52 0.09 7.64 2.12 8,776.91
On-Road Motor
Vehicles 0.38 3.65 2.11 0.03 0.17 0.21 2,812.77
Total On-Shore
Emissions 6.06 37.56 33.62 0.12 7.81 2.33 11,589.68
EN-2A - High Sea Level

Daily Emissions (pounds/day)

ROG NOX co SOX PM10 PM2.5 Cco2
Off-Shore Equipment
(Dredge/Pumps)

27.81 203.95 585.17 471 4.33 101,752.98

Construction Off-Road
Equipment 5.68 33.91 31.52 0.09 7.64 2.12 8,776.91
On-Road Motor
Vehicles 0.38 3.65 211 0.03 0.17 0.21 2,812.77
Total On-Shore
Emissions 6.06 37.56 33.62 0.12 7.81 2.33 11,589.68




Alternative EN-2A - Construction - Low Sea Level Rise

U Emission Factor
. sage ) —
Source Description Numb Unit Fugitive Dust

P UMD Factor "l Rroc | Nox [ co | sox | PM10 | PM2.5 2 coz | cHa| unit

PM10 | PM2.5

Off-road Mobile Sources
Pump 1 24 hrs/day | 0.17 | 2.02 ] 0.690.003| 0.06 0.06 - - 345.20 | 0.02 |lbs/hr
Loader 1 12 hrs/day | 0.11 | 0.78 | 0.46(0.001| 0.04 0.04 - - 108.61 | 0.01 [lbs/hr
Dozer 2 12 hrs/day | 0.27 | 2.23 |1.04{0.002| 0.09 0.09 - - 239.09 | 0.02 |lbs/hr
Concrete Trucks 2 6 hrs/day | 0.13 | 0.86 | 0.76[0.001| 0.05 0.04 - - 125.09 | 0.01 [lbs/hr
Trailer Mounted Pressure Nozzle 1 6 hrs/day | 0.01 | 0.08 | 0.06 | 0.000| 0.00 0.00 - - 9.41 | 0.00 [lbs/hr
Fugitive Dust
Bulldozing - 24 Jhrsiday | - [ - - - - | - T o26] o004 - ] [ib/hr

Peak Daily Emissions Summary, Uncontrolled =

Peak Dally Emissions Summary, Controlled =




Alternative EN-2A - Construction - Low Sea Level

Emissions Summary

L Usage —
Source Description Number | octor ROG NOX co Sox PM10 PM2.5 Fugitive Dust coz CH4 Unit
PM10 [ pm25
Off-road Mobile Sources
Pump 1 24 4.05 48.39 16.63 0.08 1.45 1.33 - - 8,285 0.37 Ibs/day
Loader 1 12 1.26 9.41 5.54 0.01 0.50 0.46 - - 1,303 0.11 Ibs/day
Dozer 2 12 6.53 53.63 25.01 0.06 2.22 2.04 - - 5,738 0.59 Ibs/day
Concrete Trucks 2 6 1.51 10.32 9.07 0.02 0.57 0.53 - - 1,501 0.14 Ibs/day
Trailer Mounted Pressure Nozzle 1 6 0.08 0.48 0.35 0.00 0.03 0.03 - - 56 0.01 Ibs/day
13.43 122.22 56.60 0.17 4.77 4.39 16,883.99 1.21 Ibs/day
Fugitive Dust
Bulldozing - 24 - - - - - - 6.28 0.88 - Ibs/day
Peak Daily Emissions Summary, Uncontrolled = 13.43 122.22 56.60 0.17 4.77 4.39 6.28 0.88 16,883.99 1.21 Ibs/day
Peak Daily Emissions Summary, Controlled = 13.43 122.22 56.60 0.17 11.05 5.27 16,883.99 1.21lbs/day
Project Length  |Work Days
105
Notch Fill 46
Encinitas Solana Beach Total
Dredging [Constructi
Volume Dredging Days [Construction Days [Volume Dredging Days |Construction Days |Volume Days on Days
LSL 840,000 84 105 860,000 86 107 | #it#H#H#E#H 170 212
HSL 960,000 96 117 970,000 97 118 | #i#H#HHH#H 193 235




Alternative EN-2A - Construction - Low Sea Level

L Usage —
Source Description Number | octor RoG | Nox | co | sox | pmio | pmzs [rugitive Dust co2 cH4 | Unit
PM10 | PM2.5

Off-road Mobile Sources

Pump 1 24 0.21 | 2.54 | 0.87 | 0.00 | 0.08 0.07 - - 396 0.0174 |tons

Loader 1 12 0.07 | 0.49 | 0.29 | 0.00 | 0.03 0.02 - - 62 0.0054 |tons

Dozer 2 12 0.34 2.82 1.31 | 0.00 0.12 0.11 - - 274 0.0282 [tons

Concrete Trucks 2 6 0.03 | 0.24 | 0.21 ] 0.00 | 0.01 0.01 - - 31 0.0028 |[tons

Trailer Mounted Pressure Nozzle 1 6 0.00 | 0.01 | 0.01 ] 0.00 | 0.00 0.00 - - 1 0.0002 |tons
0.66 | 6.10 | 2.69 | 0.01 | 0.23 0.21 764.82 0.05 tons

Fugitive Dust

Bulldozing - 24 - - - - - -

Peak Daily Emissions Summary, Uncontrolled = 0.66 | 6.10 | 269 | 0.01 | 0.23 0.21 tons

Peak Daily Emissions Summary, Controlled = 0.66 | 6.10 | 2.69 | 0.01 0.81 0.49]| 0.58 0.28 765 0.051 |[tons

Total GHG Emissions 766 |tons

Global Warming Potential

Atmospher|global
ic Lifetime [\warmi

Gas (years) na
Carbon Dioxide 50-200 1
Methane 12+3 25
Nitrous Oxide 120 298
HFC-23 264 14800
HFC-134a 14.6 1430
HFC-152a 15 124
PFC: 50000 | 7390
PFC: 10000 | 12200

Sulfur Hexafluoride (SFg)| 3200 22800

Source: IPCC, 2007. Climate Change 2007: The P



Alternative EN-2A - Construction - Low Sea Level Rise

Assumptions

Main Generator Engine 5000 bhp
3728.5 kW

Aux Generator Engine 1500 bhp
1118.5 kW

Construction Days Per Year 84.0

Emissions (pounds per day)

Time
(hours per
Activity day) ROG NOXx CO PM10 PM2.5 CO2
Barge 24 106.68 774.99 585.17 39.22 36.08 | 101,752.98
Emissions (tons per year)
Activity ROG NOXx CO PM10 PM2.5 CO2
Barge 4.48 32.55 24.58 1.65 1.52 3,889
Emission Factors (g/bhp-hr)
ROG NOXx CO PM10 PM2.5 CO2 Fuel
2015 0.68 4.94 3.73 0.25 0.23 648.6 184.15
2020 0.18 1.30 3.73 0.03 0.03 648.6 184.15

Source: ARB Harborcraft Emission Inventory Database

Load Factor

Engine

Load factor

Propulsion
Auxiliary

0.5
0.31

*Source: Carl Moyer Table B-19 > > >

http://www.arb.ca.gov/msprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part4.pdf

Rev. 10/2006

Page 6 of 68




Alternative EN-2A - Construction - Low Sea Level Rise

On-Road Construction Emissions

Total Daily Emissions (Ibs)

Worker Trips 20 400 42,000 0.05 0.37 0.89 0.00 0.06 0.03 300
Concrete Trucks 30 20 600 46 27,600 0.39 11.86 1.77 0.02 0.30 0.21 2,243
Equipment Delivery 8 20 160 2 320 0.10 3.16 0.47 0.01 0.08 0.06 598
Total 58 60 1,160 153 69,920 0.54 15.40 3.14 0.03 0.44 0.30 3,141.63

Global Warming Potential

Global Warming
Potential
Atmospheric (100 year time
Gas Lifetime (years) horizon)

Carbon Dioxide 50-200 1

Methane 12+3 25

Nitrous Oxide 120 298

HFC-23 264 14800

HFC-134a 14.6 1430

HFC-152a 15 124

PFC: 50000 7390

Tetrafluoromethan

e (CFy)

PFC: 10000 12200

Hexafluoromethan

e (CoF)

Sulfur 3200 22800

Hexafluoride

(SFe)

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to the Fourth Assessment Report of the IPCC.



Alternative EN-2A - Construction - Low Sea Level Rise

On-Road Construction Emissions

Total Emission (tons)

Worker Trips 20 400 42,000 0.00 0.020 0.05 0.00 0.00 0.00 16
Concrete Trucks 30 20 600 46 27,600 0.01 0.273 0.04 0.00 0.01 0.00 52 47
Equipment Delivery 8 20 160 2 320 0.00 0.003 0.00 0.00 0.00 0.00 1 1
Total 58 60 1,160 153 69,920 0.01 0.30 0.09 0.00 0.01 0.01 67.95 61.83

Global Warming Potential

Global Warming
Potential
Atmospheric (100 year time
Gas Lifetime (years) horizon)

Carbon Dioxide 50-200 1

Methane 12+3 25

Nitrous Oxide 120 298

HFC-23 264 14800

HFC-134a 14.6 1430

HFC-152a 15 124

PFC: 50000 7390

Tetrafluoromethan

e (CFy)

PFC: 10000 12200

Hexafluoromethan

e (CoF)

Sulfur 3200 22800

Hexafluoride

(SFe)

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to the Four



Alternative EN-2A - Operations - Low Sea Level Rise

U Emission Factor
- sage ) -
Source Description Numb Unit Fugitive Dust

! Pt UMBET 1 Eactor M | RoG | Nox | co | sox | Pm10 | PM25 —3 coz2 | cHa | unit

PM10 | PM2.5

Off-road Mobile Sources
Pump 1 24 hrs/day 0.01 [ 0.06 | 0.05]0.000| 0.00 0.00 - - 7.42 | 0.00 [lbs/hr
Loader 1 12 hrs/day 0.06 | 0.28 [0.43]0.001| 0.01 0.01 - - 108.61 [ 0.01 |lbs/hr
Dozer 2 12 hrs/day 0.17 | 1.08 [0.66]0.002| 0.04 0.04 - - 239.08 [ 0.02 |lbs/hr
Concrete Trucks 2 6 hrs/day 0.06 [ 0.24 1 0.75]0.001| 0.01 0.01 - - 125.09 [ 0.01 [lbs/hr
Trailer Mounted Pressure Nozzle 1 6 hrs/day 0.01 | 0.06 | 0.05]0.000| 0.00 0.00 - - 9.41 | 0.00 |lbs/hr
Fugitive Dust
Bulldozing | - [ 24 Jhrsiday [ - - - [ - - - | o026 ] 004 [ - ] [Ib/hr

Peak Daily Emissions Summary, Uncontrolled =

Peak Daily Emissions Summary, Controlled =




Alternative EN-2A - Operations - Low !

Emissions Summary

. Usage —
Source Description Numb Fugitive Dust
) L UmBer | Factor ROG NOX co SOX PM10 PM2.5 2 coz CH4 Unit
PM10 PM2.5
Off-road Mobile Sources
Pump 1 24 0.21 1.34 1.09 0.00 0.06 0.05 - - 178 0.02 Ibs/day
Loader 1 12 0.67 3.40 5.17 0.01 0.14 0.13 - - 1,303 0.06 Ibs/day
Dozer 2 12 4.01 25.98 15.89 0.06 1.01 0.92 - - 5,738 0.36 Ibs/day
Concrete Trucks 2 6 0.75 2.85 9.04 0.02 0.13 0.12 - - 1,501 0.07 Ibs/day
Trailer Mounted Pressure Nozzle 1 6 0.04 0.34 0.32 0.00 0.01 0.01 - - 56 0.00 Ibs/day
5.68 33.91 31.52 0.09 1.35 1.25 8,776.91 0.51 Ibs/day
Fugitive Dust
Bulldozing | - [ 24 - - - - - - 6.28 0.88 - Ibs/day
Peak Daily Emissions Summary, Uncontrolled = 5.68 33.91 31.52 0.09 1.35 1.25 6.28 0.88 8,776.91 0.51 Ibs/day
Peak Daily Emissions Summary, Controlled = 5.68 33.91 31.52 0.09 7.64 2.12 8,776.91 0.51|Ibs/day
Project Length  [Workdays
93
Notch Fill 46
Encinitas Solana Beach Total
Dredging |Construction
Volume Dredging Days |Construction Days [Volume Dredging Days |Construction Days |Volume Days Days
LSL 720,000 72 93 350,000 35 56 | 1,070,000 107 149
HSL 880,000 88 109 500,000 50 71| 1,380,000 138 180




Alternative EN-2A - Operations - Low

- Usage —
Fugit Dust
Source Description Number | actor ROG | NoX | co | sox | Pm10 | PM2.5 f—dif€ LS coz CH4 | Unit
PM10 | PM2.5
Off-road Mobile Sources
Pump 1 24 0.01 [ 0.06 | 0.05] 0.00 [ 0.00 0.00 - - 8 0.0008 |tons
Loader 1 12 0.03 [ 0.16 [ 0.24 | 0.00 [ 0.01 0.01 - - 55 0.0026 |tons
Dozer 2 12 0.19 | 1.21 | 0.74 | 0.00 [ 0.05 0.04 - - 243 0.0153 [tons
Concrete Trucks 2 6 0.02 | 0.07 | 0.21 | 0.00 [ 0.00 0.00 - - 31 0.0014 [tons
Trailer Mounted Pressure Nozzle 1 6 0.00 | 0.01 | 0.01 | 0.00 [ 0.00 0.00 - - 1 0.0001 [tons
0.25 [ 1.50 [ 1.25] 0.00 [ 0.06 0.05 338.09 0.02 |tons
Fugitive Dust
Bulldozing | - [ 24 - - - - - -
Peak Daily Emissions Summary, Uncontrolled = 0.25 | 1.50 | 1.25| 0.00 | 0.06 0.05 tons
Peak Daily Emissions Summary, Controlled = 0.25 | 1.50 | 1.25 | 0.00 0.36 0.10 338 0.020 [tons
Total GHG Emissions 339 |[tons
Global Warming Potential
Atmosp [Global
heric  |Warmi
Gas Lifetime| pg
Carbon Dioxide 50-200 1
Methane 12+3 | 25
Nitrous Oxide 120 298
HFC-23 264 | 14800
HFC-134a 14.6 1430
HFC-152a 15 124
PFC: Tetrafluoromethane (CF,)| 50000 | 7390
PFC: Hexafluoromethane 10000 |12200
Sulfur Hexafluoride (SFg) 3200 | 22800




Alternative EN-2A - Operations - Low Sea Level Rise

Assumptions
Main Generator Engine

Aux Generator Engine

Operating Days Per Year

5000 bhp
3728.5 KW
1500 bhp
1118.5 kW

72.0

Emissions (pounds per day)

Time
(hours per
Activity day) ROG NOx CcO PM10 PM2.5 CO2
Barge 24 27.81 203.95 585.17 4.71 4.33 101,753
Emissions (tons per year)
Activity ROG NOx CO PM10 PM2.5 CO2
Barge 1.00 7.34 21.07 0.17 0.16 3,663
Emission Factors (g/bhp-hr)
ROG NOx CO PM10 PM2.5 CO2 Fuel
2015 0.68 4.94 3.73 0.25 0.23 648.6 184.15
2025 0.18 1.30 3.73 0.03 0.03 648.6 184.15

Source: ARB Harborcraft Emission Inventory Database

Load Factor

Engine

Load factor

Propulsion
Auxiliary

0.5
0.31

*Source: Carl Moyer Table B-19 > > >

http:/lwww.arb.ca.gov/imsprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part4.pdf

Rev. 10/2006

Page 12 of 68



Alternative EN-2A - Operations - Low Sea Level Rise

On-Road Construction Emissions

Total Daily Emissions (Ibs)

Worker Trips 20 400 37,200 235
Concrete Trucks 30 20 600 46 27,600 0.29] 272 1.33| 0.02] 0.10 0.14 2,035
Equipment Delivery 8 20 160 2 320 0.08] 073 0.35 0.01 0.03 0.04 543
Total 58 60 1,160 141] 65,120 0.38] 3.65| 2.11 0.03 0.17] 0.21] 2,812.77
Global Warming Potential
Global Warming
Atmospheric Potential
Lifetime (100 year time
Gas (years) horizon)
Carbon Dioxide 50-200 1
Methane 12+3 25
Nitrous Oxide 120 298
HFC-23 264 14800
HFC-134a 14.6 1430
HFC-152a 15 124
PFC: 50000 7390
Tetrafluoromethan
e (CFy)
PFC: 10000 12200
Hexafluoromethan
e (CoFe)
Sulfur 3200 22800
Hexafluoride
(SFe)

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to the Fourth Assessment Report of the IPCC.




Alternative EN-2A - Operations - Low Sea Level Rise

On-Road Construction Emissions

Total Emission (tons)

Worker Trips 20 400 37,200
Concrete Trucks 30 20 600 46 27,600 0.01] 0.063 0.03] 0.00] 0.00 0.00 47| 43
Equipment Delivery 8 20 160 2 320 0.00 0.001 0.00 0.00 0.00 0.00 1 0
Total 58] 60 1,160 141 65,120 0.01 0.07 0.05 0.00 0.00 0.00 58.27 53.03
Global Warming Potential
Global Warming
Atmospheric Potential
Lifetime (100 year time
Gas (years) horizon)
Carbon Dioxide 50-200 1
Methane 12+3 25
Nitrous Oxide 120 298
HFC-23 264 14800
HFC-134a 14.6 1430
HFC-152a 15 124
PFC: 50000 7390
Tetrafluoromethan
e (CFy)
PFC: 10000 12200
Hexafluoromethan
e (CoFe)
Sulfur 3200 22800
Hexafluoride
(SFe)

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to the Fourth



Alternative EN-2A - Construction - High Sea Level Rise

U Emission Factor
. sage ) —
Source Description Numb Unit Fugitive Dust

P UMD Factor " | Rroa | Nox | co | sox | Pm10 | PM2.5 2 coz | cHa | unit

PM10 | PM2.5

Off-road Mobile Sources
Pump 1 24 hrs/day | 0.17 | 2.02 1 0.69/0.003| 0.06 0.06 - - 345.20] 0.02 {Ibs/hr
Loader 1 12 hrs/day | 0.11 | 0.78 | 0.46(0.001| 0.04 0.04 - - 108.61 [ 0.01 |lbs/hr
Dozer 2 12 hrs/day | 0.27 | 2.23 |1 1.04/0.002| 0.09 0.09 - - 239.09] 0.02 {Ibs/hr
Concrete Trucks 2 6 hrs/day | 0.13 | 0.86 | 0.76[0.001| 0.05 0.04 - - 125.09 [ 0.01 |lbs/hr
Trailer Mounted Pressure Nozzle 1 6 hrs/day | 0.01 [ 0.08 [0.06[0.000| 0.00 0.00 - - 9.41 | 0.00 |lbs/hr
Fugitive Dust
Bulldozing - 24 Jhrsiday | - [ - - | - - | - T o2 ] o004 -] [ib/hr

Peak Daily Emissions Summary, Uncontrolled =

Peak Dally Emissions Summary, Controlled =




Alternative EN-2A - Construction - High Sea Leve

Emissions Summary

L Usage —
Source Description Number | octor ROG NOX co Sox PM10 PM2.5 Fugitive Dust co2 CH4 Unit
PM10 [ pm25
Off-road Mobile Sources
Pump 1 24 4.05 48.39 16.63 0.08 1.45 1.33 - - 8,285 0.37 Ibs/day
Loader 1 12 1.26 9.41 5.54 0.01 0.50 0.46 - - 1,303 0.11 Ibs/day
Dozer 2 12 6.53 53.63 25.01 0.06 2.22 2.04 - - 5,738 0.59 Ibs/day
Concrete Trucks 2 6 1.51 10.32 9.07 0.02 0.57 0.53 - - 1,501 0.14 Ibs/day
Trailer Mounted Pressure Nozzle 1 6 0.08 0.48 0.35 0.00 0.03 0.03 - - 56 0.01 Ibs/day
13.43 122.22 56.60 0.17 4.77 4.39 16,883.99 1.21 Ibs/day
Fugitive Dust
Bulldozing - 24 - - - - - - 6.28 0.88 - Ibs/day
Peak Daily Emissions Summary, Uncontrolled = 13.43 122.22 56.60 0.17 4.77 4.39 6.28 0.88 16,883.99 1.21 Ibs/day
Peak Daily Emissions Summary, Controlled = 13.43 122.22 56.60 0.17 11.05 5.27 16,883.99 1.21(Ibs/day
Project Length  [Work Days
117
Notch Fill 46
Encinitas Solana Beach Total
Dredging |Constructi
Volume Dredging Days [Construction Days [Volume Dredging Days [Construction Days [Volume Days on Days
LSL 840,000 84 105 860,000 86 107 | HitH#H#HE 170 212
HSL 960,000 96 117 970,000 97 118 | HitH#HHHIH# 193 235




Alternative EN-2A - Construction - High Sea Leve

L Usage —
Source Description Number | octor ROG | NOX | co | sox | pm1o | pmzs [uditive Dust coz CH4 | Unit
PM10 | PM2.5

Off-road Mobile Sources

Pump 1 24 0.24 | 2.83 | 0.97 | 0.00 | 0.08 0.08 - - 441 0.0194 |tons

Loader 1 12 0.07 | 0.55 | 0.32 | 0.00 | 0.03 0.03 - - 69 0.0061 |tons

Dozer 2 12 0.38 | 3.14 1.46 | 0.00 | 0.13 0.12 - - 305 0.0314 [tons

Concrete Trucks 2 6 0.03 ] 0.24 | 0.21 | 0.00 | 0.01 0.01 - - 31 0.0028 |tons

Trailer Mounted Pressure Nozzle 1 6 0.00 | 0.01 | 0.01 | 0.00 | 0.00 0.00 - - 1 0.0002 |tons
0.73 | 6.77 | 298 | 0.01 | 0.26 0.24 848.50 0.06 tons

Fugitive Dust

Bulldozing | - | 24 - - - - - -

Peak Daily Emissions Summary, Uncontrolled = 0.73| 6.77 | 298 | 0.01 | 0.26 0.24 tons

Peak Daily Emissions Summary, Controlled = 0.73 | 6.77 | 298 | 0.01 0.90 0.54| 0.65 0.31 849 0.057 [tons

Total GHG Emissions 850 |tons

Global Warming Potential

Atmospher|global
ic Lifetime [\n/armi

Gas (years) na
Carbon Dioxide 50-200 1
Methane 12+3 25
Nitrous Oxide 120 298
HFC-23 264 14800
HFC-134a 14.6 1430
HFC-152a 15 124
PFC: 50000 7390
PFC: 10000 | 12200

Sulfur Hexafluoride (SF¢)| 3200 22800

Source: IPCC, 2007. Climate Change 2007: The P



Alternative EN-2A - Construction - High Sea Level Rise

Assumptions
Main Generator Engine

Aux Generator Engine

Construction Days Per Year

5000 bhp

3728.5

kw

1500 bhp

11185

96.0

kw

Emissions (pounds per day)

Time
(hours per
Activity day) ROG NOx CO PM10 PM2.5 CO2
Barge 24 106.68 774.99 585.17 39.22 36.08 | 101,752.98
Emissions (tons per year)
Activity ROG NOx CO PM10 PM2.5 CO2
Barge 5.12 37.20 28.09 1.88 1.73 4,445
Emission Factors (g/bhp-hr)
ROG NOx CO PM10 PM2.5 CO2 Fuel
2015 0.68 4.94 3.73 0.25 0.23 648.6 184.15
2020 0.18 1.30 3.73 0.03 0.03 648.6 184.15

Source: ARB Harborcraft Emission Inventory Database

Load Factor

Engine

Load factor

Propulsion
Auxiliary

0.5
0.31

*Source: Carl Moyer Table B-19 > > >

http:/iwww.arb.ca.gov/imsprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part4.pdf

Rev. 10/2006




Alternative EN-2A - Construction - High Sea Level Rise

On-Road Construction Emissions

Total Daily Emissions (Ibs)

Worker Trips 20 400 46,800 0.05 0.37 0.89 0.00 0.06 0.03 300
Concrete Trucks 30 20 600 46 27,600 0.39 11.86 1.77 0.02 0.30 0.21 2,243
Equipment Delivery 8 20 160 2 320 0.10 3.16 0.47 0.01 0.08 0.06 598
Total 58 60 1,160 165 74,720 0.54 15.40 3.14 0.03 0.44 0.30 3,141.63

Global Warming Potential

Global Warming
Potential
Atmospheric (100 year time
Gas Lifetime (years) horizon)

Carbon Dioxide 50-200 1

Methane 12+3 25

Nitrous Oxide 120 298

HFC-23 264 14800

HFC-134a 14.6 1430

HFC-152a 15 124

PFC: 50000 7390

Tetrafluoromethan

e (CFy)

PFC: 10000 12200

Hexafluoromethan

e (CoF)

Sulfur 3200 22800

Hexafluoride

(SFe)

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to the Fourth Assessment Report of the IPCC.



Alternative EN-2A - Construction - High Sea Level Rise

On-Road Construction Emissions

Total Emission (tons)

Worker Trips 20 400 46,800 0.00 0.022 0.05 0.00 0.00 0.00 18
Concrete Trucks 30 20 600 46 27,600 0.01 0.273 0.04 0.00 0.01 0.00 52 47
Equipment Delivery 8 20 160 2 320 0.00 0.003 0.00 0.00 0.00 0.00 1 1
Total 58 60 1,160 165 74,720 0.01 0.30 0.09 0.00 0.01 0.01 69.75 63.47

Global Warming Potential

Global Warming
Potential
Atmospheric (100 year time
Gas Lifetime (years) horizon)

Carbon Dioxide 50-200 1

Methane 12+3 25

Nitrous Oxide 120 298

HFC-23 264 14800

HFC-134a 14.6 1430

HFC-152a 15 124

PFC: 50000 7390

Tetrafluoromethan

e (CFy)

PFC: 10000 12200

Hexafluoromethan

e (CoF)

Sulfur 3200 22800

Hexafluoride

(SFe)

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to the Four



Alternative EN-2A - Operations -High Sea Level Rise

U Emission Factor
- sage ) —
Source Description Numb Unit Fugitive Dust

! Pt UMBET 1 Eactor n ROG [ NOX | co | sox | Pm10 | PM2.5 B coz | cHa | unit

PM10 | PM2.5

Off-road Mobile Sources
Pump 1 24 hrs/day 0.01 | 0.06 | 0.05[0.000]| 0.00 0.00 - - 7.42 | 0.00 |lbs/hr
Loader 1 12 hrs/day 0.06 | 0.28 | 0.43[0.001| 0.01 0.01 - - 108.61 | 0.01 |lbs/hr
Dozer 2 12 hrs/day 0.17 | 1.08 | 0.66 [ 0.002| 0.04 0.04 - - 239.08 [ 0.02 {Ibs/hr
Concrete Trucks 2 6 hrs/day 0.06 | 0.24 1 0.75(0.001] 0.01 0.01 - - 125.09 | 0.01 |lbs/hr
Trailer Mounted Pressure Nozzle 1 6 hrs/day 0.01 [ 0.06 | 0.05]0.000| 0.00 0.00 - - 9.41 | 0.00 |lbs/hr
Fugitive Dust
Bulldozing | - | 24 Jhrsiday [ - - - [ - - - [ o026 [ 004 [ - ] [Ib7hr

Peak Daily Emissions Summary, Uncontrolled =

Peak Daily Emissions Summary, Controlled =




Alternative EN-2A - Operations -High !

Emissions Summary

. Usage —
S D t Numb Fugit Dust
ource Description umoer 1 ractor ROG NOX co SOX PM10 PM2.5 telie i coz CH4 Unit
PM10 PM2.5
Off-road Mobile Sources
Pump 1 24 0.21 1.34 1.09 0.00 0.06 0.05 - - 178 0.02 Ibs/day
Loader 1 12 0.67 3.40 5.17 0.01 0.14 0.13 - - 1,303 0.06 Ibs/day
Dozer 2 12 4.01 25.98 15.89 0.06 1.01 0.92 - - 5,738 0.36 Ibs/day
Concrete Trucks 2 6 0.75 2.85 9.04 0.02 0.13 0.12 - - 1,501 0.07 Ibs/day
Trailer Mounted Pressure Nozzle 1 6 0.04 0.34 0.32 0.00 0.01 0.01 - - 56 0.00 Ibs/day
5.68 33.91 31.52 0.09 1.35 1.25 8,776.91 0.51 Ibs/day
Fugitive Dust
Bulldozing | - [ 24 - - - - - - 6.28 0.88 - Ibs/day
Peak Daily Emissions Summary, Uncontrolled = 5.68 33.91 31.52 0.09 1.35 1.25 6.28 0.88 8,776.91 0.51 Ibs/day
Peak Daily Emissions Summary, Controlled = 5.68 33.91 31.52 0.09 7.64 2.12 8,776.91 0.51|lbs/day
Project Length  [Workdays
109
Notch Fill 46
Encinitas Solana Beach Total
Dredging |Construction
Volume Dredging Days |Construction Days [Volume Dredging Days |Construction Days [Volume Days Days
LSL 720,000 72 93 350,000 35 56 | #H##H#H#HE 107 149
HSL 880,000 88 109 500,000 50 71 | HAHAHAHE 138 180




Alternative EN-2A - Operations -High !

- Usage —
Fugit Dust
Source Description Number | actor ROG | NOX | co | sox | pm1o | pm25 —3ifE LS coz CH4 | Unit
PM10 | PM2.5
Off-road Mobile Sources
Pump 1 24 0.01 | 0.07 | 0.06 | 0.00 | 0.00 0.00 - - 9 0.0010 |tons
Loader 1 12 0.04 | 0.19 | 0.28 0.00 | 0.01 0.01 - - 65 0.0030 |tons
Dozer 2 12 0.22 | 1.42 ] 0.87 ] 0.00 | 0.05 0.05 - - 285 0.0180 [tons
Concrete Trucks 2 6 0.02 | 0.07 | 0.21] 0.00 | 0.00 0.00 - - 31 0.0014 [tons
Trailer Mounted Pressure Nozzle 1 6 0.00 | 0.01 | 0.01] 0.00 | 0.00 0.00 - - 1 0.0001 [tons
0.28 | 1.75 | 1.42| 0.00 | 0.07 0.06 390.64 0.02 [tons
Fugitive Dust
Bulldozing | - [ 24 - - - - - -
Peak Daily Emissions Summary, Uncontrolled = 0.28 | 1.75 | 1.42| 0.00 | 0.07 0.06 tons
Peak Daily Emissions Summary, Controlled = 0.28 [ 1.75 [ 1.42 | 0.00 0.42 0.12 391 0.023 [tons
Total GHG Emissions 391 [tons
Global Warming Potential
Atmosp [Global
heric  |Warmi
Gas Lifetime| pg
Carbon Dioxide 50-200 1
Methane 12+3 | 25
Nitrous Oxide 120 298
HFC-23 264 | 14800
HFC-134a 14.6 1430
HFC-152a 15 124
PFC: Tetrafluoromethane (CF,)| 50000 | 7390
PFC: Hexafluoromethane 10000 |12200
Sulfur Hexafluoride (SFg) 3200 | 22800




Alternative EN-2A - Operations - High Sea Level Rise

Assumptions
Main Generator Engine

Aux Generator Engine

Operating Days Per Year

5000 bhp
3728.5 KW
1500 bhp
1118.5 kW

88.0

Emissions (pounds per day)

Time
(hours per
Activity day) ROG NOx CcO PM10 PM2.5 CO2
Barge 24 27.81 203.95 585.17 4.71 4.33 101,753
Emissions (tons per year)
Activity ROG NOx CO PM10 PM2.5 CO2
Barge 1.22 8.97 25.75 0.21 0.19 4,477
Emission Factors (g/bhp-hr)
ROG NOx CO PM10 PM2.5 CO2 Fuel
2015 0.68 4.94 3.73 0.25 0.23 648.6 184.15
2025 0.18 1.30 3.73 0.03 0.03 648.6 184.15

Source: ARB Harborcraft Emission Inventory Database

Load Factor

Engine

Load factor

Propulsion
Auxiliary

0.5
0.31

*Source: Carl Moyer Table B-19 > > >

http:/lwww.arb.ca.gov/imsprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part4.pdf

Rev. 10/2006

Page 24 of 68



Alternative EN-2A - Operations - High Sea Level Rise

On-Road Construction Emissions

Total Daily Emissions (Ibs)

Worker Trips 20 400 43,600 235
Concrete Trucks 30 20 600 46 27,600 0.29] 272 1.33| 0.02] 0.10 0.14 2,035
Equipment Delivery 8 20 160 2 320 0.08] 073 0.35 0.01 0.03 0.04 543
Total 58 60 1,160 157] 71,520 0.38] 3.65| 2.11 0.03 0.17] 0.21 2,812.77
Global Warming Potential
Global Warming
Atmospheric Potential
Lifetime (100 year time
Gas (years) horizon)
Carbon Dioxide 50-200 1
Methane 12+3 25
Nitrous Oxide 120 298
HFC-23 264 14800
HFC-134a 14.6 1430
HFC-152a 15 124
PFC: 50000 7390
Tetrafluoromethan
e (CFy)
PFC: 10000 12200
Hexafluoromethan
e (CoFe)
Sulfur 3200 22800
Hexafluoride
(SFe)

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to the Fourth Assessment Report of the IPCC.




Alternative EN-2A - Operations - High Sea Level Rise

On-Road Construction Emissions

Total Emission (tons)

Worker Trips 20 400 43,600
Concrete Trucks 30 20 600 46 27,600 0.01] 0.063 0.03] 0.00] 0.00 0.00 47| 43
Equipment Delivery 8 20 160 2 320 0.00 0.001 0.00 0.00 0.00 0.00 1 0
Total 58] 60 1,160 157 71,520 0.01 0.07 0.05 0.00 0.00 0.01 60.15 54.74)
Global Warming Potential
Global Warming
Atmospheric Potential
Lifetime (100 year time
Gas (years) horizon)
Carbon Dioxide 50-200 1
Methane 12+3 25
Nitrous Oxide 120 298
HFC-23 264 14800
HFC-134a 14.6 1430
HFC-152a 15 124
PFC: 50000 7390
Tetrafluoromethan
e (CFy)
PFC: 10000 12200
Hexafluoromethan
e (CoFe)
Sulfur 3200 22800
Hexafluoride
(SFe)

Source: IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to the Fourth



San Diego 2015 On-Road Emission Factors

VEH FUEL MDLYR SPEED POP VMT TRIPS ROG_RUNEX CO_RUNEX NOX_RUNEX
(Miles/hr) (Vehicles)  (Miles/day) (Trips/day) (gms/mile)  (gms/mile) (gms/mile)

LDA GAS AlIMYr AllSpeeds 1,169,183 42,600,783.75 7,361,743.79 0.045 1.290 0.136
LDA DSL AlIMYr AllSpeeds 5,466 179,216.55 31,712.66 0.038 0.215 0.576
LDT1 GAS AlIMYr AllSpeeds 172,849 6,187,162.79 1,061,257.19 0.075 2.505 0.269
LDT1 DSL AlIMYr AllSpeeds 210 6,179.81 1,102.01 0.066 0.312 0.691
LDT2 GAS AlIMYr AllSpeeds 423,444 16,224,268.59 2,675,454.93 0.037 1.498 0.192
LDT2 DSL AlIMYr AllSpeeds 187 5,978.69 1,021.81 0.046 0.252 0.690
Average 0.051 1.012 0.426

Source: EMFAC 2011

VEH FUEL MDLYR SPEED POP VMT TRIPS ROG_RUNEX CO_RUNEX NOX_RUNEX
(Miles/hr) (Vehicles)  (Miles/day) (Trips/day) (gms/mile)  (gms/mile) (gms/mile)
T7
tractor DSL AlIMYr AllSpeeds 2,454 392,614.49 0 0.296 1.343 8.984

Source: EMFAC 2011

CO2_RUNEX

(gms/mile)

302.103
315.879
357.183
314.863

432.459

323.109

340.933

C0O2_RUNEX

(gms/mile)

1699.527

PM10_Total

(gms/mile)

0.047
0.072
0.048
0.099

0.047

0.080

0.066

PM10_Total

(gms/mile)

0.231

PM2_5_Total

(gms/mile)

0.019
0.043
0.021
0.068

0.019

0.050

0.037

PM2_5_Total

(gms/mile)

0.158

SOX_RUNEX

(gms/mile)

0.004
0.004
0.004
0.004

0.005

0.004

0.004

SOX_RUNEX

(gms/mile)

0.017

CH4 N20

(gms/mile) (gms/mile)

CH4 N20

(gms/mile) (gms/mile)



San Diego 2020 On-Road Emission Factors

VEH

LDA

LDA

LDT1

LDT1

LDT2

LDT2

Average

FUEL

GAS

DSL

GAS

DSL

GAS

DSL

MDLYR

AlIMYr

AlIMYr

AlIMYr

AlIMYr

AlIMYr

AllMYr

Source: EMFAC 2011

VEH

T7
tractor

FUEL

DSL

MDLYR

AllMYr

Source: EMFAC 2011

SPEED

(Miles/hr)

AllSpeeds
AllSpeeds
AllSpeeds
AllSpeeds
AllSpeeds

AllSpeeds

SPEED

(Miles/hr)

AllSpeeds

POP

(Vehicles)

1,261,438

5,897

186,176

226

450,141

199

POP

(Vehicles)

3,262

VMT

(Miles/day)

46,436,329
203,726
6,674,684
8,187

17,355,693

7,528

VMT

(Miles/day)

531,839

TRIPS

(Trips/day)

7,971,039
36,279
1,134,440
1,308

2,832,803

1,228

TRIPS

(Trips/day)

ROG_RUNEX CO_RUNEX

(gms/mile)

0.03
0.02
0.04
0.03
0.02
0.02

0.026

ROG_RUNEX

(gms/mile)

0.22

(gms/mile)

0.10
0.39
0.17
0.45
0.11

0.47

0.283

CO_RUNEX

(gms/mile)

1.02

NOX_RUNE
X

(gms/mile)
0.83
0.13
1.56
0.17
0.93
0.14

0.626

NOX_RUNE
X

(gms/mile)

4.20

CO2_RUNEX

(gms/mile)

244.16
265.72
297.84
259.42
364.76

280.32

285.370

CO2_RUNEX

(gms/mile)

1553.04

PM10_Total

(gms/mile)

0.05
0.06
0.05
0.07
0.05

0.06

0.055

PM10_Total

(gms/mile)

0.18

PM2_5_Total

(gms/mile)

0.02
0.03
0.02
0.04
0.02

0.03

0.027

PM2_5_Total

(gms/mile)

0.11

SOX_RUNEX CH4 N20

(gms/mil

(gms/mile) (gms/mile) o)
0.00
0.00
0.00
0.00
0.00

0.00

0.004

SOX_RUNEX CH4 N20

(gms/mil
e)

(gms/mile) (gms/mile)

0.02



San Diego 2025 On-Road Emission Factors

VEH FUEL MDLYR SPEED POP VMT TRIPS ROG_RUNEX CO_RUNEX NOX_RUNEX CO2_RUNEX PM10_Total PM2_5 Total SOX_RUNEX CH4 N20
) ) ) ) ) . . . . . o (gms/mil (gms/mil
(Miles/hr) (Vehicles) (Miles/day) (Trips/day) (gms/mile)  (gms/mile) (gms/mile) (gms/mile) (gms/mile) (gms/mile) (gms/mile) o) o)
LDA GAS AllMYr AllSpeeds 1,343,732.35  #iHHHHHH#E 8,492,736.38 0.02 0.71 0.09 223.96 0.05 0.04 0.00
LDA DSL AlIMYr AllSpeeds 6,282.20 213,159.29 39,008.92 0.01 0.09 0.31 246.18 0.05 0.04 0.00
LDT1 GAS AllMYr AllSpeeds 198,419.75 7,123,689.46 1,204,641.90 0.02 1.09 0.12 276.49 0.05 0.04 0.00
LDT1 DSL AllMYr AllSpeeds 240.83 8,707.20 1,432.14 0.02 0.13 0.37 242.28 0.06 0.05 0.00
LDT2 GAS AllMYr AllSpeeds 479,791.14  HuHHHH##H#H#E 3,017,273.36 0.01 0.73 0.08 343.84 0.05 0.04 0.00
LDT2 DSL AllMYr AllSpeeds 211.77 7,665.63 1,309.49 0.02 0.11 0.40 268.51 0.06 0.05 0.00
Average 0.019 0.478 0.227 266.878 0.052 0.042 0.004
Source: EMFAC 2011
VEH FUEL MDLYR SPEED POP VMT TRIPS ROG_RUNEX CO_RUNEX NOX_RUNEX CO2_RUNEX PM10_Total PM2_5_Total SOX_RUNEX CH4 N20
) ) . ) . : : : : . . (gms/mil (gms/mil
(Miles/hr) (Vehicles) (Miles/day) (Trips/day) (gms/mile)  (gms/mile) (gms/mile) (gms/mile) (gms/mile) (gms/mile) (gms/mile) o) o)
T7
tractor DSL AllMYr AllSpeeds 3,476 582,978 - 0.22 1.01 2.06 1541.82 0.07 0.10 0.02

Source: EMFAC 2011



2015 Fleet Average Emission Factors (Diesel)

(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)

Equipment MaxHP ROG CO NOX SOX PM PM2.5 CO2 CH4
Aerial Lifts 15 0.0101 0.0528 0.0631 0.0001 0.0025 0.0023 8.7 0.0009
25 0.0155 0.0486 0.0902 0.0001 0.0046 0.0042 11.0 0.0014
50 0.0480 0.1641 0.1699 0.0003 0.0129 0.0119 19.6 0.0043
120 0.0460 0.2377 0.3272 0.0004 0.0246 0.0226 38.1 0.0042
500 0.1026 0.4261 1.2422 0.0021 0.0368 0.0339 213 0.0093
750 0.1912 0.7702 2.3263 0.0039 0.0680 0.0626 385 0.0173
Aerial Lifts Composite 0.0439 0.1837 0.2670 0.0004 0.0167 0.0154 34.7 0.0040
Air Compressors 15 0.0108 0.0466 0.0664 0.0001 0.0040 0.0037 7.2 0.0010
25 0.0229 0.0681 0.1247 0.0002 0.0069 0.0064 14.4 0.0021
50 0.0747 0.2360 0.2056 0.0003 0.0183 0.0168 22.3 0.0067
120 0.0691 0.3182 0.4334 0.0006 0.0375 0.0345 47.0 0.0062
175 0.0903 0.5019 0.7101 0.0010 0.0388 0.0357 88.5 0.0082
250 0.0892 0.2803 0.9294 0.0015 0.0286 0.0263 131 0.0080
500 0.1463 0.4915 1.4297 0.0023 0.0470 0.0432 232 0.0132
750 0.2285 0.7595 2.2932 0.0036 0.0743 0.0683 358 0.0206
1000 0.3551 1.1843 4.4558 0.0049 0.1239 0.1140 486 0.0320
Air Compressors Composite 0.0773 0.3257 0.5175 0.0007 0.0357 0.0329 63.6 0.0070
Bore/Drill Rigs 15 0.0120 0.0632 0.0754 0.0002 0.0029 0.0027 10.3 0.0011
25 0.0193 0.0658 0.1220 0.0002 0.0047 0.0043 16.0 0.0017
50 0.0234 0.2235 0.2240 0.0004 0.0075 0.0069 31.0 0.0021
120 0.0376 0.4676 0.3736 0.0009 0.0160 0.0148 77.1 0.0034
175 0.0618 0.7540 0.5364 0.0016 0.0198 0.0182 141 0.0056
250 0.0681 0.3425 0.4900 0.0021 0.0144 0.0132 188 0.0061
500 0.1118 0.5511 0.7692 0.0031 0.0236 0.0217 311 0.0101
750 0.2212 1.0888 1.5301 0.0062 0.0466 0.0429 615 0.0200
1000 0.3562 1.6528 4.9704 0.0093 0.1194 0.1098 928 0.0321
Bore/Drill Rigs Composite 0.0673 0.5022 0.6138 0.0017 0.0200 0.0184 165 0.0061
Cement and Mortar Mixers 15 0.0074 0.0386 0.0464 0.0001 0.0019 0.0018 6.3 0.0007
25 0.0251 0.0782 0.1456 0.0002 0.0074 0.0068 17.6 0.0023
Cement and Mortar Mixers Composite 0.0088 0.0419 0.0545 0.0001 0.0024 0.0022 7.2 0.0008
Concrete/Industrial Saws 25 0.0199 0.0678 0.1256 0.0002 0.0047 0.0043 16.5 0.0018
50 0.0782 0.2745 0.2652 0.0004 0.0206 0.0189 30.2 0.0071
120 0.0892 0.4759 0.6249 0.0009 0.0486 0.0448 74.1 0.0080
175 0.1340 0.8674 1.1593 0.0018 0.0585 0.0538 160 0.0121
Concrete/Industrial Saws Composite 0.0835 0.3982 0.4921 0.0007 0.0374 0.0345 58.5 0.0075
Cranes 50 0.0853 0.2729 0.2235 0.0003 0.0202 0.0186 23.2 0.0077
120 0.0800 0.3559 0.4822 0.0006 0.0415 0.0382 50.1 0.0072
175 0.0919 0.4794 0.6684 0.0009 0.0378 0.0348 80.3 0.0083
250 0.0925 0.2713 0.8284 0.0013 0.0286 0.0263 112 0.0083
500 0.1393 0.4663 1.1812 0.0018 0.0426 0.0392 180 0.0126
750 0.2358 0.7835 2.0490 0.0030 0.0729 0.0671 303 0.0213
9999 0.8682 2.8913 9.2743 0.0098 0.2775 0.2553 971 0.0783
Cranes Composite 0.1204 0.4395 1.0200 0.0014 0.0426 0.0392 129 0.0109
Crawler Tractors 50 0.1017 0.3087 0.2464 0.0003 0.0232 0.0214 24.9 0.0092
120 0.1143 0.4774 0.6815 0.0008 0.0579 0.0533 65.8 0.0103
175 0.1509 0.7384 1.0951 0.0014 0.0614 0.0565 121 0.0136
250 0.1582 0.4614 1.3531 0.0019 0.0514 0.0473 166 0.0143
500 0.2300 0.8352 1.8987 0.0025 0.0732 0.0673 259 0.0207
750 0.4140 1.4936 3.4863 0.0047 0.1327 0.1221 465 0.0374
1000 0.6278 2.3640 6.6574 0.0066 0.2075 0.1909 658 0.0566
Crawler Tractors Composite 0.1415 0.5650 1.0059 0.0013 0.0594 0.0546 114 0.0128
Crushing/Proc. Equipment 50 0.1392 0.4644 0.4024 0.0006 0.0346 0.0318 44.0 0.0126
120 0.1167 0.5646 0.7374 0.0010 0.0629 0.0579 83.1 0.0105
175 0.1654 0.9559 1.2783 0.0019 0.0700 0.0644 167 0.0149
250 0.1646 0.5171 1.6355 0.0028 0.0506 0.0466 245 0.0149
500 0.2358 0.7790 21722 0.0037 0.0722 0.0664 374 0.0213
750 0.3723 1.2184 3.5561 0.0059 0.1154 0.1062 589 0.0336
9999 0.9726 3.0901 11.5626 0.0131 0.3225 0.2967 1,308 0.0878
Crushing/Proc. Equipment Composite 0.1465 0.6549 0.9893 0.0015 0.0607 0.0558 132 0.0132
Dumpers/Tenders 25 0.0093 0.0315 0.0591 0.0001 0.0025 0.0023 7.6 0.0008
Dumpers/Tenders Composite 0.0093 0.0315 0.0591 0.0001 0.0025 0.0023 7.6 0.0008
Excavators 25 0.0198 0.0677 0.1253 0.0002 0.0047 0.0043 16.4 0.0018
50 0.0650 0.2683 0.2256 0.0003 0.0167 0.0154 25.0 0.0059
120 0.0912 0.5102 0.5787 0.0009 0.0455 0.0418 73.6 0.0082
175 0.1052 0.6653 0.7408 0.0013 0.0405 0.0372 112 0.0095




(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
Equipment MaxHP ROG CO NOX SOX PM PM2.5 CO2 CH4
250 0.1117 0.3431 0.8935 0.0018 0.0297 0.0273 159 0.0101
500 0.1577 0.4964 1.1619 0.0023 0.0413 0.0380 234 0.0142
750 0.2630 0.8225 1.9926 0.0039 0.0698 0.0642 387 0.0237
Excavators Composite 0.1064 0.5248 0.7416 0.0013 0.0379 0.0349 120 0.0096
Forklifts 50 0.0324 0.1522 0.1324 0.0002 0.0092 0.0084 14.7 0.0029
120 0.0345 0.2143 0.2326 0.0004 0.0174 0.0160 31.2 0.0031
175 0.0486 0.3316 0.3442 0.0006 0.0189 0.0174 56.1 0.0044
250 0.0518 0.1582 0.4040 0.0009 0.0133 0.0122 77.1 0.0047
500 0.0724 0.2164 0.5170 0.0011 0.0185 0.0171 111 0.0065
Forklifts Composite 0.0459 0.2200 0.3163 0.0006 0.0156 0.0143 54.4 0.0041
Generator Sets 15 0.0135 0.0658 0.0929 0.0002 0.0051 0.0047 10.2 0.0012
25 0.0247 0.0831 0.1522 0.0002 0.0080 0.0074 17.6 0.0022
50 0.0706 0.2465 0.2628 0.0004 0.0193 0.0178 30.6 0.0064
120 0.0910 0.4811 0.6607 0.0009 0.0484 0.0445 77.9 0.0082
175 0.1120 0.7350 1.0463 0.0016 0.0485 0.0446 142 0.0101
250 0.1090 0.4148 1.3776 0.0024 0.0381 0.0351 213 0.0098
Generator Sets - 500 hp 500 0.1556 0.6639 1.9429 0.0033 0.0567 0.0522 337 0.0140
750 0.2599 1.0718 3.2483 0.0055 0.0934 0.0860 544 0.0234
9999 0.6582 2.3655 8.9789 0.0105 0.2325 0.2139 1,049 0.0594
Generator Sets Composite 0.0640 0.2913 0.4717 0.0007 0.0268 0.0246 61.0 0.0058
Graders 50 0.0897 0.3082 0.2569 0.0004 0.0217 0.0200 275 0.0081
120 0.1081 0.5230 0.6726 0.0009 0.0555 0.0511 75.0 0.0098
175 0.1299 0.7319 0.9534 0.0014 0.0526 0.0484 124 0.0117
250 0.1326 0.4046 1.1596 0.0019 0.0400 0.0368 172 0.0120
500 0.1666 0.5739 1.3760 0.0023 0.0496 0.0456 229 0.0150
750 0.3549 1.2133 3.0011 0.0049 0.1066 0.0981 486 0.0320
Graders Composite 0.1277 0.5931 0.9795 0.0015 0.0489 0.0450 133 0.0115
Off-Highway Tractors 120 0.1905 0.7051 1.1159 0.0011 0.0952 0.0876 93.7 0.0172
175 0.1870 0.8216 1.3703 0.0015 0.0771 0.0709 130 0.0169
250 0.1489 0.4320 1.2644 0.0015 0.0520 0.0478 130 0.0134
750 0.5975 2.5165 5.0885 0.0057 0.2047 0.1884 568 0.0539
1000 0.9006 3.9378 9.2072 0.0082 0.3063 0.2818 814 0.0813
Off-Highway Tractors Composite 0.1893 0.7244 1.5085 0.0017 0.0717 0.0660 151 0.0171
Off-Highway Trucks 175 0.1259 0.7559 0.8596 0.0014 0.0477 0.0438 125 0.0114
250 0.1252 0.3702 0.9818 0.0019 0.0328 0.0301 167 0.0113
500 0.1960 0.5949 1.4165 0.0027 0.0505 0.0465 272 0.0177
750 0.3198 0.9645 2.3779 0.0044 0.0835 0.0768 442 0.0289
1000 0.4873 1.4801 5.2216 0.0063 0.1505 0.1385 625 0.0440
Off-Highway Trucks Composite 0.1924 0.5974 1.4932 0.0027 0.0516 0.0475 260 0.0174
Other Construction Equipment 15 0.0118 0.0617 0.0737 0.0002 0.0029 0.0026 10.1 0.0011
25 0.0159 0.0544 0.1008 0.0002 0.0039 0.0036 13.2 0.0014
50 0.0597 0.2506 0.2369 0.0004 0.0162 0.0149 28.0 0.0054
120 0.0827 0.5202 0.6012 0.0009 0.0441 0.0406 80.9 0.0075
175 0.0796 0.5864 0.6636 0.0012 0.0331 0.0305 107 0.0072
500 0.1310 0.4963 1.1867 0.0025 0.0394 0.0362 254 0.0118
Other Construction Equipment Composite 0.0768 0.3645 0.6392 0.0013 0.0264 0.0243 123 0.0069
Other General Industrial Equipmen 15 0.0066 0.0391 0.0466 0.0001 0.0018 0.0017 6.4 0.0006
25 0.0185 0.0632 0.1170 0.0002 0.0044 0.0040 15.3 0.0017
50 0.0786 0.2532 0.2077 0.0003 0.0191 0.0175 21.7 0.0071
120 0.0987 0.4387 0.5864 0.0007 0.0521 0.0480 62.0 0.0089
175 0.1083 0.5684 0.7866 0.0011 0.0448 0.0412 95.9 0.0098
250 0.1050 0.3015 0.9812 0.0015 0.0312 0.0287 136 0.0095
500 0.1931 0.5811 1.6702 0.0026 0.0569 0.0524 265 0.0174
750 0.3208 0.9578 2.8569 0.0044 0.0959 0.0883 437 0.0289
1000 0.4546 1.4023 5.2482 0.0056 0.1513 0.1392 560 0.0410
Other General Industrial Equipmen Composite 0.1355 0.4843 1.1215 0.0016 0.0475 0.0437 152 0.0122
Other Material Handling Equipmen 50 0.1090 0.3501 0.2887 0.0004 0.0265 0.0244 30.3 0.0098
120 0.0959 0.4271 0.5727 0.0007 0.0509 0.0468 60.7 0.0087
175 0.1365 0.7201 0.9997 0.0014 0.0567 0.0522 122 0.0123
250 0.1109 0.3211 1.0483 0.0016 0.0332 0.0306 145 0.0100
500 0.1376 0.4182 1.2042 0.0019 0.0409 0.0377 192 0.0124
9999 0.6190 1.8527 6.9410 0.0073 0.1995 0.1835 741 0.0558
Other Material Handling Equipment Composite 0.1289 0.4698 1.0967 0.0015 0.0460 0.0423 141 0.0116
Pavers 25 0.0234 0.0780 0.1458 0.0002 0.0066 0.0060 18.7 0.0021
50 0.1198 0.3421 0.2775 0.0004 0.0271 0.0249 28.0 0.0108
120 0.1235 0.4969 0.7477 0.0008 0.0636 0.0585 69.2 0.0111
175 0.1608 0.7707 1.2155 0.0014 0.0673 0.0619 128 0.0145




(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)

Equipment MaxHP ROG CO NOX SOX PM PM2.5 CO2 CH4
250 0.1858 0.5585 1.6747 0.0022 0.0640 0.0589 194 0.0168
500 0.2059 0.8113 1.8097 0.0023 0.0697 0.0641 233 0.0186
Pavers Composite 0.1347 0.5203 0.7607 0.0009 0.0526 0.0484 77.9 0.0122
Paving Equipment 25 0.0152 0.0520 0.0963 0.0002 0.0037 0.0034 12.6 0.0014
50 0.1023 0.2901 0.2367 0.0003 0.0231 0.0213 23.9 0.0092
120 0.0969 0.3891 0.5874 0.0006 0.0503 0.0462 54.5 0.0087
175 0.1254 0.6025 0.9549 0.0011 0.0528 0.0486 101 0.0113
250 0.1140 0.3441 1.0498 0.0014 0.0394 0.0362 122 0.0103
Paving Equipment Composite 0.1023 0.4234 0.6842 0.0008 0.0469 0.0431 68.9 0.0092
Plate Compactors 15 0.0050 0.0263 0.0314 0.0001 0.0012 0.0011 4.3 0.0005
Plate Compactors Composite 0.0050 0.0263 0.0314 0.0001 0.0012 0.0011 4.3 0.0005
Pressure Washers 15 0.0065 0.0315 0.0445 0.0001 0.0024 0.0022 4.9 0.0006
25 0.0100 0.0337 0.0617 0.0001 0.0033 0.0030 7.1 0.0009
50 0.0251 0.0970 0.1183 0.0002 0.0077 0.0070 14.3 0.0023
120 0.0245 0.1416 0.1947 0.0003 0.0128 0.0118 24.1 0.0022
Pressure Washers Composite 0.0133 0.0590 0.0799 0.0001 0.0049 0.0045 9.4 0.0012
15 0.0111 0.0479 0.0683 0.0001 0.0041 0.0038 7.4 0.0010
25 0.0309 0.0919 0.1682 0.0002 0.0094 0.0086 195 0.0028
50 0.0855 0.2910 0.2982 0.0004 0.0228 0.0210 34.3 0.0077
120 0.0949 0.4887 0.6710 0.0009 0.0508 0.0467 77.9 0.0086
175 0.1158 0.7365 1.0489 0.0016 0.0502 0.0462 140 0.0104
250 0.1088 0.3998 1.3270 0.0023 0.0376 0.0346 201 0.0098
Pumps 500 0.1686 0.6929 2.0163 0.0034 0.0603 0.0555 345 0.0152
750 0.2872 1.1454 3.4529 0.0057 0.1018 0.0937 571 0.0259
9999 0.8773 3.1134 11.7387 0.0136 0.3072 0.2826 1,355 0.0792
Pumps Composite 0.0621 0.2825 0.4121 0.0006 0.0267 0.0245 49.6 0.0056
Rollers 15 0.0074 0.0386 0.0461 0.0001 0.0018 0.0017 6.3 0.0007
25 0.0161 0.0549 0.1018 0.0002 0.0039 0.0036 133 0.0015
50 0.0871 0.2754 0.2405 0.0003 0.0209 0.0192 26.0 0.0079
120 0.0857 0.4000 0.5498 0.0007 0.0454 0.0418 59.0 0.0077
175 0.1104 0.6166 0.8731 0.0012 0.0470 0.0433 108 0.0100
250 0.1107 0.3575 1.0948 0.0017 0.0368 0.0339 153 0.0100
500 0.1468 0.5595 1.3956 0.0022 0.0487 0.0448 219 0.0132
Rollers Composite 0.0851 0.3979 0.5706 0.0008 0.0386 0.0355 67.1 0.0077
Rough Terrain Forklifts 50 0.0942 0.3551 0.3066 0.0004 0.0243 0.0224 33.9 0.0085
120 0.0801 0.4260 0.5164 0.0007 0.0420 0.0387 62.4 0.0072
175 0.1171 0.7240 0.8746 0.0014 0.0477 0.0439 125 0.0106
250 0.1168 0.3650 1.0385 0.0019 0.0338 0.0311 171 0.0105
500 0.1668 0.5337 1.3642 0.0025 0.0477 0.0439 257 0.0150
Rough Terrain Forklifts Composite, 0.0850 0.4577 0.5588 0.0008 0.0423 0.0389 70.3 0.0077
Rubber Tired Dozers 175 0.1942 0.8333 1.3944 0.0015 0.0790 0.0727 129 0.0175
250 0.2209 0.6304 1.8273 0.0021 0.0762 0.0701 183 0.0199
500 0.2932 1.2456 2.3951 0.0026 0.0985 0.0906 265 0.0265
750 0.4423 1.8685 3.6712 0.0040 0.1494 0.1374 399 0.0399
1000 0.6883 3.0139 6.8297 0.0060 0.2311 0.2126 592 0.0621
Rubber Tired Dozers Composite 0.2721 1.0420 2.2344 0.0025 0.0924 0.0850 239 0.0246
Rubber Tired Loaders 25 0.0204 0.0697 0.1291 0.0002 0.0049 0.0045 16.9 0.0018
50 0.0993 0.3438 0.2888 0.0004 0.0242 0.0222 31.1 0.0090
120 0.0835 0.4090 0.5226 0.0007 0.0431 0.0396 58.9 0.0075
175 0.1094 0.6251 0.8077 0.0012 0.0445 0.0409 106 0.0099
250 0.1118 0.3444 0.9890 0.0017 0.0337 0.0310 149 0.0101
500 0.1678 0.5818 1.3980 0.0023 0.0499 0.0459 237 0.0151
750 0.3459 1.1905 2.9534 0.0049 0.1040 0.0956 486 0.0312
1000 0.4657 1.6412 5.2967 0.0060 0.1552 0.1428 594 0.0420
Rubber Tired Loaders Composite 0.1050 0.4615 0.7838 0.0012 0.0416 0.0383 109 0.0095
Scrapers 120 0.1665 0.6826 0.9915 0.0011 0.0846 0.0778 93.9 0.0150
175 0.1871 0.9030 1.3657 0.0017 0.0766 0.0704 148 0.0169
250 0.2021 0.5906 1.7470 0.0024 0.0665 0.0612 209 0.0182
500 0.2883 1.0688 2.4104 0.0032 0.0930 0.0855 321 0.0260
750 0.5001 1.8419 4.2634 0.0056 0.1624 0.1494 555 0.0451
Scrapers Composite 0.2513 0.9443 2.0647 0.0027 0.0854 0.0785 262 0.0227
Signal Boards 15 0.0072 0.0377 0.0450 0.0001 0.0018 0.0016 6.2 0.0006
50 0.0931 0.3227 0.3148 0.0005 0.0243 0.0224 36.2 0.0084
120 0.0970 0.5116 0.6762 0.0009 0.0525 0.0483 80.2 0.0088
175 0.1290 0.8300 1.1249 0.0017 0.0559 0.0514 155 0.0116
250 0.1416 0.5098 1.6229 0.0029 0.0474 0.0436 255 0.0128
Signal Boards Composite 0.0171 0.0925 0.1250 0.0002 0.0066 0.0060 16.7 0.0015




(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
Equipment MaxHP ROG CO NOX SOX PM PM2.5 CO2 CH4
Skid Steer Loaders 25 0.0189 0.0601 0.1125 0.0002 0.0056 0.0052 13.8 0.0017
50 0.0378 0.2138 0.2052 0.0003 0.0113 0.0104 25.5 0.0034
120 0.0334 0.2710 0.2699 0.0005 0.0170 0.0156 42.8 0.0030
Skid Steer Loaders Composite 0.0352 0.2220 0.2198 0.0004 0.0128 0.0118 30.3 0.0032
Surfacing Equipment 50 0.0408 0.1333 0.1263 0.0002 0.0101 0.0093 141 0.0037
120 0.0840 0.4151 0.5756 0.0007 0.0439 0.0404 63.8 0.0076
175 0.0787 0.4705 0.6706 0.0010 0.0335 0.0308 85.8 0.0071
250 0.0891 0.3116 0.9338 0.0015 0.0309 0.0285 135 0.0080
500 0.1342 0.5759 1.3809 0.0022 0.0468 0.0431 221 0.0121
750 0.2139 0.9020 2.2264 0.0035 0.0745 0.0686 347 0.0193
Surfacing Equipment Composite 0.1116 0.4705 1.0675 0.0017 0.0389 0.0357 166 0.0101
Sweepers/Scrubbers 15 0.0124 0.0729 0.0870 0.0002 0.0034 0.0031 11.9 0.0011
25 0.0237 0.0808 0.1495 0.0002 0.0056 0.0052 19.6 0.0021
50 0.0782 0.3186 0.2828 0.0004 0.0211 0.0194 31.6 0.0071
120 0.0880 0.5056 0.5893 0.0009 0.0466 0.0429 75.0 0.0079
175 0.1193 0.7999 0.9051 0.0016 0.0488 0.0449 139 0.0108
250 0.1029 0.3286 0.9094 0.0018 0.0289 0.0266 162 0.0093
Sweepers/Scrubbers Composite 0.0913 0.5034 0.5746 0.0009 0.0387 0.0356 78.5 0.0082
Tractors/Loaders/Backhoes 25 0.0192 0.0653 0.1221 0.0002 0.0049 0.0045 15.9 0.0017
50 0.0702 0.3020 0.2646 0.0004 0.0186 0.0171 30.3 0.0063
120 0.0577 0.3480 0.3870 0.0006 0.0293 0.0270 51.7 0.0052
175 0.0854 0.5853 0.6331 0.0011 0.0335 0.0308 101 0.0077
250 0.1082 0.3566 0.9047 0.0019 0.0294 0.0270 172 0.0098
500 0.2085 0.7089 1.6070 0.0039 0.0559 0.0514 345 0.0188
750 0.3148 1.0631 2.4922 0.0058 0.0854 0.0786 517 0.0284
Tractors/Loaders/Backhoes Composite 0.0666 0.3716 0.4501 0.0008 0.0298 0.0274 66.8 0.0060
Trenchers 15 0.0099 0.0517 0.0617 0.0001 0.0024 0.0022 8.5 0.0009
25 0.0397 0.1355 0.2509 0.0004 0.0094 0.0087 329 0.0036
50 0.1390 0.3900 0.3235 0.0004 0.0313 0.0288 32.9 0.0125
120 0.1144 0.4600 0.7060 0.0008 0.0590 0.0542 64.9 0.0103
175 0.1770 0.8534 1.3767 0.0016 0.0748 0.0688 144 0.0160
250 0.2105 0.6510 1.9456 0.0025 0.0750 0.0690 223 0.0190
500 0.2694 1.1349 2.4560 0.0031 0.0947 0.0871 311 0.0243
750 0.5107 2.1334 4.7300 0.0059 0.1802 0.1658 587 0.0461
Trenchers Composite 0.1274 0.4541 0.6043 0.0007 0.0485 0.0446 58.7 0.0115
Welders 15 0.0093 0.0400 0.0571 0.0001 0.0034 0.0032 6.2 0.0008
25 0.0179 0.0532 0.0974 0.0001 0.0054 0.0050 11.3 0.0016
50 0.0801 0.2564 0.2346 0.0003 0.0200 0.0184 26.0 0.0072
120 0.0547 0.2606 0.3567 0.0005 0.0296 0.0273 39.5 0.0049
175 0.0936 0.5424 0.7713 0.0011 0.0405 0.0373 98.2 0.0084
250 0.0749 0.2483 0.8249 0.0013 0.0248 0.0228 119 0.0068
500 0.0968 0.3491 1.0171 0.0016 0.0325 0.0299 168 0.0087
Welders Composite 0.0534 0.1994 0.2301 0.0003 0.0187 0.0172 25.6 0.0048




2020 Fleet Average Emission Factors (Diesel)

(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
Equipment MaxHP ROG CO NOX SOX PM PM2.5 CO2 CH4
Aerial Lifts 15 0.0101 0.0528 0.0631 0.0001 0.0025 0.0023 8.7 0.0009
25 0.0138 0.0459 0.0854 0.0001 0.0035 0.0032 11.0 0.0012
50 0.0261 0.1436 0.1422 0.0003 0.0071 0.0065 19.6 0.0024
120 0.0259 0.2292 0.2166 0.0004 0.0127 0.0117 38.1 0.0023
500 0.0751 0.3804 0.6959 0.0021 0.0217 0.0199 213 0.0068
750 0.1373 0.6877 1.2876 0.0039 0.0396 0.0365 385 0.0124
Aerial Lifts Composite 0.0261 0.1696 0.1866 0.0004 0.0092 0.0084 34.7 0.0024
Air Compressors 15 0.0093 0.0451 0.0579 0.0001 0.0029 0.0027 7.2 0.0008
25 0.0196 0.0630 0.1155 0.0002 0.0054 0.0050 14.4 0.0018
50 0.0398 0.2030 0.1725 0.0003 0.0099 0.0091 22.3 0.0036
120 0.0408 0.3058 0.2826 0.0006 0.0188 0.0173 47.0 0.0037
175 0.0587 0.4989 0.4013 0.0010 0.0210 0.0193 88.5 0.0053
250 0.0669 0.2592 0.5067 0.0015 0.0163 0.0150 131 0.0060
500 0.1146 0.4395 0.7970 0.0023 0.0276 0.0254 232 0.0103
750 0.1777 0.6792 1.2615 0.0036 0.0432 0.0398 358 0.0160
1000 0.2641 0.9959 3.2946 0.0049 0.0804 0.0740 486 0.0238
Air Compressors Composite 0.0483 0.3077 0.3255 0.0007 0.0185 0.0170 63.6 0.0044
Bore/Drill Rigs 15 0.0120 0.0632 0.0754 0.0002 0.0029 0.0027 10.3 0.0011
25 0.0193 0.0658 0.1219 0.0002 0.0046 0.0042 16.0 0.0017
50 0.0196 0.2205 0.1756 0.0004 0.0020 0.0018 31.0 0.0018
120 0.0280 0.4662 0.2329 0.0009 0.0040 0.0037 77.1 0.0025
175 0.0402 0.7542 0.1862 0.0016 0.0051 0.0047 141 0.0036
250 0.0474 0.3426 0.1617 0.0021 0.0044 0.0040 188 0.0043
500 0.0784 0.5512 0.2622 0.0031 0.0072 0.0066 311 0.0071
750 0.1549 1.0891 0.5202 0.0062 0.0143 0.0131 615 0.0140
1000 0.2442 1.6437 3.9853 0.0093 0.0530 0.0488 928 0.0220
Bore/Drill Rigs Composite 0.0480 0.5008 0.3439 0.0017 0.0062 0.0057 165 0.0043
Cement and Mort 15 0.0074 0.0386 0.0461 0.0001 0.0018 0.0017 6.3 0.0007
25 0.0223 0.0741 0.1372 0.0002 0.0058 0.0053 17.6 0.0020
Cement and Mortar Mixers Co|  0.0086 0.0415 0.0536 0.0001 0.0021 0.0020 7.2 0.0008
Concrete/Industri 25 0.0199 0.0678 0.1256 0.0002 0.0047 0.0043 16.5 0.0018
50 0.0424 0.2420 0.2231 0.0004 0.0113 0.0104 30.2 0.0038
120 0.0524 0.4613 0.4128 0.0009 0.0249 0.0229 74.1 0.0047
175 0.0865 0.8662 0.6554 0.0018 0.0323 0.0297 160 0.0078
Concrete/Industrial Saws Con]  0.0484 0.3783 0.3410 0.0007 0.0196 0.0180 58.5 0.0044
Cranes 50 0.0532 0.2423 0.1894 0.0003 0.0121 0.0111 23.2 0.0048
120 0.0542 0.3446 0.3317 0.0006 0.0240 0.0221 50.1 0.0049
175 0.0648 0.4754 0.4071 0.0009 0.0223 0.0206 80.3 0.0058
250 0.0704 0.2440 0.4949 0.0013 0.0170 0.0157 112 0.0064
500 0.1087 0.3839 0.7047 0.0018 0.0257 0.0236 180 0.0098
750 0.1837 0.6455 1.2225 0.0030 0.0439 0.0404 303 0.0166
9999 0.6702 2.1934 7.0436 0.0098 0.1797 0.1654 971 0.0605
Cranes Composite 0.0898 0.3917 0.6610 0.0014 0.0256 0.0236 129 0.0081
Crawler Tractors 50 0.0699 0.2771 0.2107 0.0003 0.0150 0.0138 24.9 0.0063
120 0.0831 0.4628 0.4896 0.0008 0.0371 0.0341 65.8 0.0075
175 0.1123 0.7302 0.7150 0.0014 0.0398 0.0366 121 0.0101
250 0.1188 0.3966 0.8681 0.0019 0.0315 0.0290 166 0.0107
500 0.1759 0.6665 1.2170 0.0025 0.0455 0.0419 259 0.0159
750 0.3168 1.1935 2.2429 0.0047 0.0828 0.0762 465 0.0286
1000 0.4836 1.8458 5.2162 0.0066 0.1425 0.1311 658 0.0436
Crawler Tractors Composite 0.1049 0.5260 0.6772 0.0013 0.0378 0.0348 114 0.0095
Crushing/Proc. E 50 0.0734 0.4036 0.3367 0.0006 0.0181 0.0166 44.0 0.0066
120 0.0692 0.5446 0.4754 0.0010 0.0302 0.0278 83.1 0.0062
175 0.1083 0.9519 0.7042 0.0019 0.0368 0.0338 167 0.0098
250 0.1245 0.4844 0.8670 0.0028 0.0282 0.0259 245 0.0112
500 0.1852 0.7092 1.1829 0.0037 0.0416 0.0383 374 0.0167
750 0.2912 1.1167 1.9026 0.0059 0.0655 0.0603 589 0.0263
9999 0.7584 2.6528 8.5119 0.0131 0.2049 0.1885 1,308 0.0684
Crushing/Proc. Equipment Co{ 0.0934 0.6247 0.5983 0.0015 0.0310 0.0285 132 0.0084
Dumpers/Tender{ 25 0.0092 0.0314 0.0582 0.0001 0.0022 0.0020 7.6 0.0008




Dumpers/Tenders Composite| 0.0092 0.0314 0.0582 0.0001 0.0022
Excavators 25 0.0198 0.0677 0.1253 0.0002 0.0047
50 0.0384 0.2446 0.1862 0.0003 0.0080

120 0.0583 0.4979 0.3717 0.0009 0.0206

175 0.0703 0.6637 0.3868 0.0013 0.0195

250 0.0828 0.3276 0.4493 0.0018 0.0154

500 0.1198 0.4591 0.6028 0.0023 0.0219

750 0.1987 0.7606 1.0153 0.0039 0.0365

Excavators Composite 0.0733 0.5124 0.4042 0.0013 0.0184
Forklifts 50 0.0191 0.1400 0.1084 0.0002 0.0039
120 0.0225 0.2102 0.1443 0.0004 0.0074

175 0.0336 0.3315 0.1772 0.0006 0.0087

250 0.0385 0.1554 0.1887 0.0009 0.0062

500 0.0548 0.2126 0.2528 0.0011 0.0088

Forklifts Composite 0.0320 0.2160 0.1691 0.0006 0.0070
Generator Sets 15 0.0116 0.0638 0.0814 0.0002 0.0038
25 0.0224 0.0769 0.1410 0.0002 0.0064

50 0.0379 0.2161 0.2199 0.0004 0.0106

120 0.0506 0.4641 0.4378 0.0009 0.0250

175 0.0676 0.7323 0.5990 0.0016 0.0266

250 0.0747 0.3844 0.7614 0.0024 0.0218

500 0.1125 0.5968 1.0874 0.0033 0.0333

750 0.1842 0.9634 1.7962 0.0055 0.0544

9999 0.4502 2.0059 6.6947 0.0105 0.1476

Generator Sets Composite 0.0395 0.2732 0.3232 0.0007 0.0150
Graders 50 0.0563 0.2762 0.2156 0.0004 0.0124
120 0.0738 0.5090 0.4568 0.0009 0.0311

175 0.0918 0.7282 0.5622 0.0014 0.0303

250 0.0999 0.3683 0.6701 0.0019 0.0230

500 0.1284 0.4966 0.7982 0.0023 0.0288

750 0.2731 1.0508 1.7425 0.0049 0.0621

Graders Composite 0.0919 0.5765 0.5823 0.0015 0.0280
Off-Highway Trag 120 0.1455 0.6789 0.8421 0.0011 0.0674
175 0.1455 0.8025 0.9712 0.0015 0.0547

250 0.1147 0.3614 0.8843 0.0015 0.0348

750 0.4683 1.8825 3.5643 0.0057 0.1391

1000 0.7129 2.9445 7.4279 0.0082 0.2214

Off-Highway Tractors Compoq 0.1470 0.6517 1.0657 0.0017 0.0497
Off-Highway Trug 175 0.0837 0.7538 0.4564 0.0014 0.0234
250 0.0927 0.3514 0.5042 0.0019 0.0173

500 0.1488 0.5446 0.7481 0.0027 0.0273

750 0.2416 0.8831 1.2347 0.0044 0.0446

1000 0.3613 1.2913 3.8920 0.0063 0.0903

Off-Highway Trucks Composit{ 0.1443 0.5514 0.8306 0.0027 0.0280
Other Constructig 15 0.0118 0.0617 0.0737 0.0002 0.0029
25 0.0159 0.0544 0.1008 0.0002 0.0038

50 0.0328 0.2267 0.1956 0.0004 0.0078

120 0.0501 0.5080 0.3835 0.0009 0.0199

175 0.0524 0.5859 0.3414 0.0012 0.0164

500 0.1012 0.4676 0.6065 0.0025 0.0212

Other Construction Equipmen{ 0.0563 0.3508 0.3519 0.0013 0.0139
Other General In 15 0.0066 0.0391 0.0466 0.0001 0.0018
25 0.0185 0.0632 0.1170 0.0002 0.0044

50 0.0431 0.2211 0.1744 0.0003 0.0101

120 0.0602 0.4232 0.3810 0.0007 0.0256

175 0.0721 0.5668 0.4439 0.0011 0.0237

250 0.0791 0.2804 0.5318 0.0015 0.0173

500 0.1506 0.5217 0.9276 0.0026 0.0326

750 0.2490 0.8599 1.5657 0.0044 0.0543

1000 0.3467 1.1855 3.8628 0.0056 0.0969

Other General Industrial Equij 0.0983 0.4517 0.6661 0.0016 0.0262
Other Material H3 50 0.0595 0.3049 0.2425 0.0004 0.0141
120 0.0583 0.4117 0.3720 0.0007 0.0250

175 0.0907 0.7176 0.5642 0.0014 0.0301

0.0020
0.0043
0.0074
0.0189
0.0179
0.0141
0.0202
0.0336
0.0169
0.0036
0.0068
0.0080
0.0057
0.0081
0.0065
0.0035
0.0059
0.0098
0.0230
0.0245
0.0200
0.0307
0.0500
0.1358
0.0138
0.0114
0.0286
0.0279
0.0211
0.0265
0.0571
0.0258
0.0621
0.0503
0.0321
0.1280
0.2037
0.0457
0.0215
0.0159
0.0251
0.0411
0.0831
0.0258
0.0026
0.0035
0.0072
0.0183
0.0151
0.0195
0.0128
0.0017
0.0040
0.0093
0.0236
0.0218
0.0159
0.0300
0.0500
0.0892
0.0241
0.0130
0.0230
0.0277

7.6 0.0008
16.4 0.0018
25.0 0.0035
73.6 0.0053
112 0.0063
159 0.0075
234 0.0108
387 0.0179
120 0.0066
14.7 0.0017
31.2 0.0020
56.1 0.0030
77.1 0.0035
111 0.0049
54.4 0.0029
10.2 0.0011
17.6 0.0020
30.6 0.0034
77.9 0.0046
142 0.0061
213 0.0067
337 0.0102
544 0.0166

1,049 0.0406
61.0 0.0036
27.5 0.0051
75.0 0.0067

124 0.0083
172 0.0090
229 0.0116
486 0.0246
133 0.0083
93.7 0.0131
130 0.0131
130 0.0103
568 0.0423
814 0.0643
151 0.0133
125 0.0076
167 0.0084
272 0.0134
442 0.0218
625 0.0326
260 0.0130
10.1 0.0011
13.2 0.0014
28.0 0.0030
80.9 0.0045
107 0.0047
254 0.0091
122 0.0051

6.4 0.0006
153 0.0017
21.7 0.0039
62.0 0.0054
95.9 0.0065
136 0.0071
265 0.0136
437 0.0225
560 0.0313
152 0.0089
30.3 0.0054
60.7 0.0053
122 0.0082




250 0.0836 0.2984 0.5684 0.0016 0.0185

500 0.1074 0.3752 0.6692 0.0019 0.0235

9999 0.4910 1.5647 5.1082 0.0073 0.1280

Other Material Handling Equip| 0.0924 0.4429 0.6500 0.0015 0.0252
Pavers 25 0.0225 0.0768 0.1427 0.0002 0.0055
50 0.0834 0.3055 0.2398 0.0004 0.0184

120 0.0910 0.4805 0.5471 0.0008 0.0428

175 0.1217 0.7599 0.8187 0.0014 0.0459

250 0.1411 0.4713 1.1106 0.0022 0.0407

500 0.1595 0.6305 1.1959 0.0023 0.0450

Pavers Composite 0.0989 0.4920 0.5450 0.0009 0.0355
Paving Equipmer] 25 0.0152 0.0520 0.0963 0.0002 0.0036
50 0.0702 0.2577 0.2043 0.0003 0.0157

120 0.0708 0.3762 0.4280 0.0006 0.0337

175 0.0944 0.5945 0.6403 0.0011 0.0360

250 0.0864 0.2894 0.6928 0.0014 0.0249

Paving Equipment Composite| 0.0757 0.4084 0.4807 0.0008 0.0315
Plate Compactor{ 15 0.0050 0.0263 0.0314 0.0001 0.0012
Plate Compactors Composite | 0.0050 0.0263 0.0314 0.0001 0.0012
Pressure Washe 15 0.0056 0.0305 0.0390 0.0001 0.0018
25 0.0091 0.0312 0.0572 0.0001 0.0026

50 0.0128 0.0856 0.0986 0.0002 0.0041

120 0.0128 0.1367 0.1293 0.0003 0.0065

Pressure Washers Composite] 0.0085 0.0549 0.0650 0.0001 0.0030
Pumps 15 0.0096 0.0464 0.0595 0.0001 0.0030
25 0.0265 0.0850 0.1558 0.0002 0.0073

50 0.0465 0.2546 0.2497 0.0004 0.0126

120 0.0537 0.4713 0.4442 0.0009 0.0263

175 0.0712 0.7336 0.6007 0.0016 0.0277

250 0.0760 0.3700 0.7338 0.0023 0.0215

500 0.1241 0.6189 1.1297 0.0034 0.0355

750 0.2075 1.0232 1.9114 0.0057 0.0594

9999 0.6127 2.6255 8.7489 0.0136 0.1961

Pumps Composite 0.0376 0.2674 0.2854 0.0006 0.0147
Rollers 15 0.0074 0.0386 0.0461 0.0001 0.0018
25 0.0161 0.0549 0.1017 0.0002 0.0038

50 0.0543 0.2436 0.2039 0.0003 0.0128

120 0.0576 0.3873 0.3799 0.0007 0.0270

175 0.0774 0.6114 0.5331 0.0012 0.0286

250 0.0842 0.3201 0.6581 0.0017 0.0223

500 0.1151 0.4607 0.8354 0.0022 0.0299

Rollers Composite 0.0584 0.3837 0.3793 0.0008 0.0232
Rough Terrain F( 50 0.0520 0.3171 0.2556 0.0004 0.0122
120 0.0495 0.4142 0.3326 0.0007 0.0197

175 0.0788 0.7229 0.4710 0.0014 0.0245

250 0.0881 0.3442 0.5378 0.0019 0.0182

500 0.1296 0.4936 0.7287 0.0025 0.0265

Rough Terrain Forklifts Compq 0.0533 0.4464 0.3494 0.0008 0.0201
Rubber Tired Do3 175 0.1509 0.8124 0.9962 0.0015 0.0561
250 0.1701 0.5279 1.2898 0.0021 0.0516

500 0.2291 0.9276 1.6868 0.0026 0.0673

750 0.3461 1.3934 2.5948 0.0040 0.1024

1000 0.5438 2.2500 5.5311 0.0060 0.1672

Rubber Tired Dozers Compos{ 0.2118 0.8006 1.5773 0.0025 0.0630
Rubber Tired Log 25 0.0204 0.0697 0.1291 0.0002 0.0048
50 0.0615 0.3080 0.2424 0.0004 0.0137

120 0.0563 0.3977 0.3529 0.0007 0.0237

175 0.0767 0.6215 0.4713 0.0012 0.0253

250 0.0848 0.3159 0.5655 0.0017 0.0194

500 0.1302 0.5016 0.8032 0.0023 0.0291

750 0.2680 1.0271 1.6958 0.0049 0.0606

1000 0.3484 1.3166 4.0040 0.0060 0.0983

Rubber Tired Loaders Compo{y 0.0753 0.4406 0.4747 0.0012 0.0235
Scrapers [ 120 0.1218 0.6612 0.7170 0.0011 0.0551

0.0170
0.0216
0.1177
0.0232
0.0051
0.0169
0.0394
0.0422
0.0375
0.0414
0.0326
0.0033
0.0144
0.0310
0.0331
0.0229
0.0290
0.0011
0.0011
0.0017
0.0024
0.0038
0.0060
0.0027
0.0028
0.0067
0.0116
0.0242
0.0255
0.0198
0.0327
0.0547
0.1804
0.0135
0.0017
0.0035
0.0117
0.0249
0.0263
0.0205
0.0275
0.0214
0.0113
0.0181
0.0226
0.0168
0.0244
0.0185
0.0516
0.0474
0.0619
0.0942
0.1539
0.0580
0.0044
0.0126
0.0218
0.0233
0.0179
0.0268
0.0558
0.0904
0.0216
0.0507

145 0.0075
192 0.0097
741 0.0443
141 0.0083
18.7 0.0020
28.0 0.0075
69.2 0.0082
128 0.0110
194 0.0127
233 0.0144
77.9 0.0089
12.6 0.0014
23.9 0.0063
54.5 0.0064
101 0.0085
122 0.0078
68.9 0.0068
4.3 0.0005
4.3 0.0005
4.9 0.0005
7.1 0.0008
14.3 0.0012
24.1 0.0012
9.4 0.0008
7.4 0.0009
19.5 0.0024
34.3 0.0042
77.9 0.0048
140 0.0064
201 0.0069
345 0.0112
571 0.0187
1,355 0.0553
49.6 0.0034
6.3 0.0007
13.3 0.0015
26.0 0.0049
59.0 0.0052
108 0.0070
153 0.0076
219 0.0104
67.0 0.0053
33.9 0.0047
62.4 0.0045
125 0.0071
171 0.0079
257 0.0117
70.3 0.0048
129 0.0136
183 0.0153
265 0.0207
399 0.0312
592 0.0491
239 0.0191
16.9 0.0018
311 0.0055
58.9 0.0051
106 0.0069
149 0.0077
237 0.0118
486 0.0242
594 0.0314
109 0.0068
93.9 0.0110




175 0.1400 0.8921 0.9020 0.0017 0.0505
250 0.1522 0.5044 1.1344 0.0024 0.0412
500 0.2211 0.8455 1.5615 0.0032 0.0584
750 0.3839 1.4588 2.7734 0.0056 0.1024
Scrapers Composite 0.1914 0.7938 1.3434 0.0027 0.0541
Signal Boards 15 0.0072 0.0377 0.0450 0.0001 0.0018
50 0.0502 0.2833 0.2631 0.0005 0.0131
120 0.0558 0.4946 0.4424 0.0009 0.0264
175 0.0811 0.8276 0.6279 0.0017 0.0302
250 0.1022 0.4765 0.8737 0.0029 0.0266
Signal Boards Composite 0.0129 0.0912 0.0912 0.0002 0.0042
Skid Steer Loade 25 0.0171 0.0575 0.1070 0.0002 0.0044
50 0.0230 0.2006 0.1655 0.0003 0.0043
120 0.0218 0.2673 0.1647 0.0005 0.0064
Skid Steer Loaders Compositd 0.0222 0.2125 0.1614 0.0004 0.0050
Surfacing Equipn 50 0.0265 0.1191 0.1069 0.0002 0.0063
120 0.0570 0.4028 0.4035 0.0007 0.0271
175 0.0550 0.4663 0.4168 0.0010 0.0210
250 0.0652 0.2754 0.5719 0.0015 0.0188
500 0.1008 0.4728 0.8400 0.0022 0.0288
750 0.1599 0.7413 1.3593 0.0035 0.0459
Surfacing Equipment Compos| 0.0823 0.3953 0.6593 0.0017 0.0239
Sweepers/Scrubh 15 0.0124 0.0729 0.0870 0.0002 0.0034
25 0.0237 0.0808 0.1495 0.0002 0.0056
50 0.0430 0.2898 0.2365 0.0004 0.0098
120 0.0555 0.4959 0.3694 0.0009 0.0210
175 0.0845 0.8043 0.4869 0.0016 0.0253
250 0.0803 0.3198 0.4530 0.0018 0.0152
Sweepers/Scrubbers Compos| 0.0584 0.4916 0.3563 0.0009 0.0183
Tractors/Loaders 25 0.0191 0.0653 0.1209 0.0002 0.0046
50 0.0407 0.2760 0.2179 0.0004 0.0087
120 0.0366 0.3402 0.2466 0.0006 0.0129
175 0.0571 0.5841 0.3220 0.0011 0.0159
250 0.0813 0.3445 0.4427 0.0019 0.0151
500 0.1606 0.6642 0.8132 0.0039 0.0294
750 0.2409 0.9959 1.2387 0.0058 0.0443
Tractors/Loaders/Backhoes C{ 0.0436 0.3616 0.2744 0.0008 0.0134
Trenchers 15 0.0099 0.0517 0.0617 0.0001 0.0024
25 0.0397 0.1355 0.2509 0.0004 0.0094
50 0.0990 0.3495 0.2804 0.0004 0.0218
120 0.0849 0.4443 0.5223 0.0008 0.0408
175 0.1346 0.8393 0.9412 0.0016 0.0521
250 0.1600 0.5472 1.3120 0.0025 0.0487
500 0.2092 0.8710 1.6487 0.0031 0.0623
750 0.3964 1.6395 3.1894 0.0059 0.1191
Trenchers Composite 0.0933 0.4270 0.4575 0.0007 0.0336
Welders 15 0.0080 0.0388 0.0498 0.0001 0.0025
25 0.0153 0.0492 0.0903 0.0001 0.0042
50 0.0435 0.2219 0.1968 0.0003 0.0110
120 0.0321 0.2508 0.2344 0.0005 0.0153
175 0.0600 0.5396 0.4393 0.0011 0.0223
250 0.0551 0.2294 0.4536 0.0013 0.0142
500 0.0748 0.3117 0.5690 0.0016 0.0192
Welders Composite 0.0310 0.1816 0.1735 0.0003 0.0102

0.0464
0.0379
0.0537
0.0942
0.0497
0.0016
0.0121
0.0243
0.0277
0.0245
0.0038
0.0040
0.0040
0.0059
0.0046
0.0058
0.0250
0.0193
0.0173
0.0265
0.0423
0.0220
0.0031
0.0051
0.0090
0.0193
0.0233
0.0140
0.0169
0.0042
0.0080
0.0119
0.0146
0.0139
0.0270
0.0408
0.0124
0.0022
0.0086
0.0201
0.0375
0.0479
0.0448
0.0573
0.1095
0.0309
0.0023
0.0039
0.0102
0.0140
0.0205
0.0130
0.0176
0.0094

148 0.0126
209 0.0137
321 0.0200
555 0.0346
262 0.0173
6.2 0.0006
36.2 0.0045
80.2 0.0050
155 0.0073
255 0.0092
16.7 0.0012
13.8 0.0015
255 0.0021
42.8 0.0020
30.3 0.0020
14.1 0.0024
63.8 0.0051
85.8 0.0050
135 0.0059
221 0.0091
347 0.0144
166 0.0074
11.9 0.0011
19.6 0.0021
31.6 0.0039
75.0 0.0050
139 0.0076
162 0.0072
78.5 0.0053
15.9 0.0017
30.3 0.0037
51.7 0.0033
101 0.0052
172 0.0073
345 0.0145
517 0.0217
66.8 0.0039
8.5 0.0009
32.9 0.0036
32.9 0.0089
64.9 0.0077
144 0.0121
223 0.0144
311 0.0189
587 0.0358
58.7 0.0084
6.2 0.0007
11.3 0.0014
26.0 0.0039
39.5 0.0029
98.2 0.0054
119 0.0050
168 0.0067
25.6 0.0028




2025 Fleet Average Emission Factors (Diesel)

(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
Equipment MaxHP ROG CO NOX SOX PM PM2.5 CO2 CH4
Aerial Lifts 15 0.0101 0.0528 0.0631 0.0001 0.0025 0.0023 8.7 0.0009
25 0.0132 0.0451 0.0838 0.0001 0.0032 0.0030 11.0 0.0012
50 0.0168 0.1351 0.1218 0.0003 0.0035 0.0032 19.6 0.0015
120 0.0176 0.2265 0.1496 0.0004 0.0063 0.0058 38.1 0.0016
500 0.0580 0.3710 0.3660 0.0021 0.0109 0.0100 213 0.0052
750 0.1054 0.6706 0.6753 0.0039 0.0199 0.0183 385 0.0095
Aerial Lifts Composite 0.0184 0.1646 0.1366 0.0004 0.0048 0.0044 34.7 0.0017
Air Compressors 15 0.0087 0.0444 0.0545 0.0001 0.0023 0.0022 7.2 0.0008
25 0.0181 0.0605 0.1121 0.0002 0.0045 0.0042 14.4 0.0016
50 0.0263 0.1911 0.1476 0.0003 0.0047 0.0043 22.3 0.0024
120 0.0289 0.3023 0.1928 0.0006 0.0088 0.0081 47.0 0.0026
175 0.0424 0.4998 0.2187 0.0010 0.0104 0.0095 88.5 0.0038
250 0.0514 0.2531 0.2553 0.0015 0.0078 0.0072 131 0.0046
500 0.0894 0.4292 0.4150 0.0023 0.0134 0.0123 232 0.0081
750 0.1385 0.6633 0.6545 0.0036 0.0210 0.0193 358 0.0125
1000 0.1999 0.9265 2.5439 0.0049 0.0483 0.0444 486 0.0180
Air Compressors Composite 0.0349 0.3027 0.2104 0.0007 0.0088 0.0081 63.6 0.0031
Bore/Drill Rigs 15 0.0120 0.0632 0.0754 0.0002 0.0029 0.0027 10.3 0.0011
25 0.0193 0.0658 0.1219 0.0002 0.0046 0.0042 16.0 0.0017
50 0.0190 0.2200 0.1662 0.0004 0.0009 0.0008 31.0 0.0017
120 0.0252 0.4660 0.1955 0.0009 0.0020 0.0018 77.1 0.0023
175 0.0324 0.7542 0.0787 0.0016 0.0030 0.0027 141 0.0029
250 0.0427 0.3426 0.0981 0.0021 0.0035 0.0032 188 0.0039
500 0.0706 0.5512 0.1622 0.0031 0.0058 0.0054 311 0.0064
750 0.1396 1.0891 0.3204 0.0062 0.0115 0.0106 615 0.0126
1000 0.2115 1.6437 3.8912 0.0093 0.0364 0.0335 928 0.0191
Bore/Drill Rigs Composite 0.0428 0.5007 0.2864 0.0017 0.0042 0.0038 165 0.0039
Cement and Mort 15 0.0074 0.0386 0.0461 0.0001 0.0018 0.0017 6.3 0.0007
25 0.0213 0.0724 0.1346 0.0002 0.0052 0.0048 17.6 0.0019
Cement and Mortar Mixers Co|  0.0085 0.0414 0.0534 0.0001 0.0021 0.0019 7.2 0.0008
Concrete/Industri 25 0.0199 0.0678 0.1256 0.0002 0.0047 0.0043 16.5 0.0018
50 0.0279 0.2284 0.1910 0.0004 0.0053 0.0049 30.2 0.0025
120 0.0370 0.4561 0.2840 0.0009 0.0117 0.0108 74.1 0.0033
175 0.0623 0.8663 0.3523 0.0018 0.0160 0.0147 160 0.0056
Concrete/Industrial Saws Con]  0.0337 0.3706 0.2471 0.0007 0.0093 0.0086 58.5 0.0030
Cranes 50 0.0350 0.2256 0.1644 0.0003 0.0062 0.0057 23.2 0.0032
120 0.0376 0.3384 0.2298 0.0006 0.0120 0.0111 50.1 0.0034
175 0.0462 0.4744 0.2300 0.0009 0.0120 0.0110 80.3 0.0042
250 0.0544 0.2316 0.2705 0.0013 0.0094 0.0087 112 0.0049
500 0.0858 0.3535 0.3977 0.0018 0.0146 0.0134 180 0.0077
750 0.1446 0.5947 0.6821 0.0030 0.0248 0.0228 303 0.0130
9999 0.5219 1.9715 5.5760 0.0098 0.1146 0.1055 971 0.0471
Cranes Composite 0.0681 0.3738 0.4223 0.0014 0.0143 0.0132 129 0.0061
Crawler Tractors 50 0.0487 0.2566 0.1842 0.0003 0.0090 0.0083 24.9 0.0044
120 0.0609 0.4537 0.3562 0.0008 0.0221 0.0203 65.8 0.0055
175 0.0823 0.7265 0.4447 0.0014 0.0241 0.0222 121 0.0074
250 0.0924 0.3662 0.5348 0.0019 0.0192 0.0177 166 0.0083
500 0.1392 0.5877 0.7527 0.0025 0.0280 0.0258 259 0.0126
750 0.2506 1.0528 1.3878 0.0047 0.0510 0.0469 465 0.0226
1000 0.3749 1.5618 4.2168 0.0066 0.0958 0.0881 658 0.0338
Crawler Tractors Composite 0.0789 0.5065 0.4492 0.0013 0.0227 0.0209 114 0.0071
Crushing/Proc. E 50 0.0508 0.3859 0.2899 0.0006 0.0083 0.0077 44.0 0.0046
120 0.0506 0.5406 0.3289 0.0010 0.0140 0.0129 83.1 0.0046
175 0.0795 0.9556 0.3830 0.0019 0.0177 0.0163 167 0.0072
250 0.0967 0.4768 0.4357 0.0028 0.0134 0.0123 245 0.0087
500 0.1459 0.6977 0.6163 0.0037 0.0200 0.0184 374 0.0132
750 0.2307 1.1003 0.9907 0.0059 0.0316 0.0291 589 0.0208
9999 0.6019 2.5014 6.6977 0.0131 0.1238 0.1139 1,308 0.0543
Crushing/Proc. Equipment Co{ 0.0693 0.6187 0.3763 0.0015 0.0146 0.0134 132 0.0062
Dumpers/Tender{ 25 0.0092 0.0314 0.0581 0.0001 0.0022 0.0020 7.6 0.0008




Dumpers/Tenders Composite| 0.0092 0.0314 0.0581 0.0001 0.0022
Excavators 25 0.0198 0.0677 0.1253 0.0002 0.0047
50 0.0297 0.2365 0.1616 0.0003 0.0035

120 0.0448 0.4942 0.2638 0.0009 0.0092

175 0.0518 0.6636 0.1982 0.0013 0.0091

250 0.0647 0.3210 0.2222 0.0018 0.0074

500 0.0946 0.4495 0.3091 0.0023 0.0107

750 0.1569 0.7451 0.5194 0.0039 0.0178

Excavators Composite 0.0559 0.5086 0.2269 0.0013 0.0086
Forklifts 50 0.0150 0.1361 0.0904 0.0002 0.0013
120 0.0168 0.2086 0.0997 0.0004 0.0023

175 0.0228 0.3310 0.0732 0.0006 0.0029

250 0.0289 0.1551 0.0746 0.0009 0.0027

500 0.0416 0.2123 0.1038 0.0011 0.0038

Forklifts Composite 0.0236 0.2148 0.0860 0.0006 0.0025
Generator Sets 15 0.0109 0.0627 0.0768 0.0002 0.0032
25 0.0216 0.0738 0.1368 0.0002 0.0055

50 0.0242 0.2034 0.1881 0.0004 0.0051

120 0.0340 0.4585 0.3022 0.0009 0.0122

175 0.0469 0.7328 0.3291 0.0016 0.0136

250 0.0558 0.3746 0.3885 0.0024 0.0108

500 0.0862 0.5820 0.5697 0.0033 0.0167

750 0.1401 0.9395 0.9382 0.0055 0.0272

9999 0.3235 1.8648 5.2188 0.0105 0.0888

Generator Sets Composite 0.0288 0.2667 0.2329 0.0007 0.0081
Graders 50 0.0382 0.2599 0.1877 0.0004 0.0063
120 0.0521 0.5009 0.3219 0.0009 0.0153

175 0.0652 0.7261 0.3117 0.0014 0.0157

250 0.0781 0.3549 0.3652 0.0019 0.0129

500 0.1023 0.4610 0.4468 0.0023 0.0165

750 0.2167 0.9755 0.9628 0.0049 0.0353

Graders Composite 0.0676 0.5696 0.3314 0.0015 0.0147
Off-Highway Trag 120 0.1108 0.6619 0.6362 0.0011 0.0455
175 0.1110 0.7932 0.6639 0.0015 0.0370

250 0.0890 0.3179 0.5983 0.0015 0.0227

750 0.3692 1.5358 2.4157 0.0057 0.0918

1000 0.5623 2.3619 6.0896 0.0082 0.1577

Off-Highway Tractors Compoq 0.1134 0.6101 0.7291 0.0017 0.0331
Off-Highway Trug 175 0.0622 0.7536 0.2376 0.0014 0.0112
250 0.0730 0.3435 0.2521 0.0019 0.0085

500 0.1183 0.5319 0.3878 0.0027 0.0135

750 0.1921 0.8627 0.6384 0.0044 0.0221

1000 0.2823 1.2403 3.1782 0.0063 0.0546

Off-Highway Trucks Compositf 0.1140 0.5385 0.4769 0.0027 0.0142
Other Constructig 15 0.0118 0.0617 0.0737 0.0002 0.0029
25 0.0159 0.0544 0.1008 0.0002 0.0038

50 0.0244 0.2188 0.1693 0.0004 0.0034

120 0.0379 0.5045 0.2730 0.0009 0.0087

175 0.0384 0.5858 0.1729 0.0012 0.0075

500 0.0792 0.4606 0.3034 0.0025 0.0099

Other Construction Equipmen{ 0.0442 0.3474 0.2021 0.0013 0.0069
Other General In 15 0.0066 0.0391 0.0466 0.0001 0.0018
25 0.0185 0.0632 0.1170 0.0002 0.0044

50 0.0298 0.2099 0.1491 0.0003 0.0047

120 0.0436 0.4189 0.2603 0.0007 0.0120

175 0.0519 0.5684 0.2412 0.0011 0.0115

250 0.0608 0.2743 0.2679 0.0015 0.0083

500 0.1174 0.5103 0.4826 0.0026 0.0157

750 0.1939 0.8411 0.8117 0.0044 0.0262

1000 0.2627 1.1060 2.9924 0.0056 0.0579

Other General Industrial Equij 0.0747 0.4438 0.3947 0.0016 0.0130
Other Material H3 50 0.0410 0.2893 0.2073 0.0004 0.0065
120 0.0421 0.4076 0.2541 0.0007 0.0117

175 0.0653 0.7197 0.3067 0.0014 0.0146

0.0020
0.0043
0.0032
0.0085
0.0084
0.0068
0.0098
0.0164
0.0079
0.0012
0.0021
0.0026
0.0024
0.0035
0.0023
0.0030
0.0050
0.0047
0.0112
0.0125
0.0099
0.0153
0.0250
0.0817
0.0074
0.0058
0.0141
0.0144
0.0119
0.0152
0.0324
0.0135
0.0419
0.0341
0.0208
0.0844
0.1451
0.0305
0.0103
0.0078
0.0124
0.0203
0.0502
0.0131
0.0026
0.0035
0.0031
0.0080
0.0069
0.0091
0.0063
0.0017
0.0040
0.0043
0.0111
0.0106
0.0076
0.0145
0.0241
0.0533
0.0120
0.0060
0.0108
0.0134

7.6 0.0008
16.4 0.0018
25.0 0.0027
73.6 0.0040
112 0.0047
159 0.0058
234 0.0085
387 0.0142
120 0.0050
14.7 0.0014
31.2 0.0015
56.1 0.0021
77.1 0.0026
111 0.0038
54.4 0.0021
10.2 0.0010
17.6 0.0019
30.6 0.0022
77.9 0.0031
142 0.0042
213 0.0050
337 0.0078
544 0.0126

1,049 0.0292
61.0 0.0026
27.5 0.0034
75.0 0.0047

124 0.0059
172 0.0071
229 0.0092
486 0.0196
133 0.0061
93.7 0.0100
130 0.0100
130 0.0080
568 0.0333
814 0.0507
151 0.0102
125 0.0056
167 0.0066
272 0.0107
442 0.0173
625 0.0255
260 0.0103
10.1 0.0011
13.2 0.0014
28.0 0.0022
80.9 0.0034
107 0.0035
254 0.0071
123 0.0040

6.4 0.0006
153 0.0017
21.7 0.0027
62.0 0.0039
95.9 0.0047
136 0.0055
265 0.0106
437 0.0175
560 0.0237
152 0.0067
30.3 0.0037
60.7 0.0038
122 0.0059




250 0.0642 0.2920 0.2863 0.0016 0.0088

500 0.0837 0.3670 0.3482 0.0019 0.0113

9999 0.3781 1.4596 3.9555 0.0073 0.0764

Other Material Handling Equip| 0.0696 0.4355 0.3844 0.0015 0.0124
Pavers 25 0.0225 0.0768 0.1422 0.0002 0.0053
50 0.0574 0.2803 0.2102 0.0004 0.0114

120 0.0662 0.4696 0.4003 0.0008 0.0263

175 0.0899 0.7543 0.5238 0.0014 0.0286

250 0.1097 0.4287 0.7020 0.0022 0.0254

500 0.1263 0.5374 0.7572 0.0023 0.0284

Pavers Composite 0.0717 0.4745 0.3858 0.0009 0.0220
Paving Equipmer] 25 0.0152 0.0520 0.0963 0.0002 0.0036
50 0.0469 0.2355 0.1789 0.0003 0.0095

120 0.0503 0.3671 0.3092 0.0006 0.0200

175 0.0687 0.5900 0.4021 0.0011 0.0219

250 0.0672 0.2648 0.4289 0.0014 0.0154

Paving Equipment Composite| 0.0548 0.3993 0.3281 0.0008 0.0190
Plate Compactor{ 15 0.0050 0.0263 0.0314 0.0001 0.0012
Plate Compactors Composite | 0.0050 0.0263 0.0314 0.0001 0.0012
Pressure Washe 15 0.0052 0.0301 0.0368 0.0001 0.0015
25 0.0087 0.0299 0.0555 0.0001 0.0022

50 0.0079 0.0810 0.0843 0.0002 0.0019

120 0.0082 0.1351 0.0897 0.0003 0.0031

Pressure Washers Composite] 0.0066 0.0531 0.0561 0.0001 0.0019
Pumps 15 0.0089 0.0456 0.0560 0.0001 0.0024
25 0.0244 0.0816 0.1512 0.0002 0.0061

50 0.0299 0.2394 0.2138 0.0004 0.0061

120 0.0365 0.4656 0.3062 0.0009 0.0129

175 0.0499 0.7342 0.3301 0.0016 0.0142

250 0.0572 0.3604 0.3745 0.0023 0.0107

500 0.0959 0.6034 0.5922 0.0034 0.0178

750 0.1593 0.9975 0.9991 0.0057 0.0297

9999 0.4488 2.4388 6.8114 0.0136 0.1186

Pumps Composite 0.0270 0.2617 0.2079 0.0006 0.0078
Rollers 15 0.0074 0.0386 0.0461 0.0001 0.0018
25 0.0161 0.0549 0.1017 0.0002 0.0038

50 0.0345 0.2258 0.1776 0.0003 0.0068

120 0.0392 0.3801 0.2647 0.0007 0.0137

175 0.0553 0.6096 0.3030 0.0012 0.0156

250 0.0656 0.3037 0.3629 0.0017 0.0127

500 0.0920 0.4189 0.4752 0.0022 0.0174

Rollers Composite 0.0410 0.3763 0.2501 0.0008 0.0122
Rough Terrain F( 50 0.0381 0.3041 0.2193 0.0004 0.0054
120 0.0369 0.4106 0.2316 0.0007 0.0087

175 0.0569 0.7229 0.2450 0.0014 0.0112

250 0.0671 0.3372 0.2625 0.0019 0.0084

500 0.0999 0.4838 0.3682 0.0025 0.0123

Rough Terrain Forklifts Compqd 0.0396 0.4430 0.2336 0.0008 0.0090
Rubber Tired Do3 175 0.1163 0.8019 0.6895 0.0015 0.0386
250 0.1329 0.4624 0.8841 0.0021 0.0340

500 0.1817 0.7490 1.1543 0.0026 0.0448

750 0.2747 1.1262 1.7818 0.0040 0.0684

1000 0.4321 1.7954 4.5523 0.0060 0.1202

Rubber Tired Dozers Compos| 0.1672 0.6620 1.0824 0.0025 0.0419
Rubber Tired Log 25 0.0204 0.0697 0.1291 0.0002 0.0048
50 0.0418 0.2904 0.2109 0.0004 0.0069

120 0.0397 0.3916 0.2476 0.0007 0.0115

175 0.0546 0.6199 0.2592 0.0012 0.0130

250 0.0661 0.3041 0.3040 0.0017 0.0107

500 0.1034 0.4654 0.4455 0.0023 0.0164

750 0.2119 0.9532 0.9273 0.0049 0.0338

1000 0.2701 1.1927 3.2272 0.0060 0.0615

Rubber Tired Loaders Compo{y 0.0559 0.4311 0.2835 0.0012 0.0121
Scrapers [ 120 0.0887 0.6472 0.5218 0.0011 0.0330

0.0081
0.0104
0.0703
0.0114
0.0049
0.0105
0.0242
0.0263
0.0234
0.0261
0.0202
0.0033
0.0088
0.0184
0.0201
0.0141
0.0175
0.0011
0.0011
0.0014
0.0020
0.0018
0.0029
0.0017
0.0022
0.0056
0.0056
0.0119
0.0130
0.0098
0.0163
0.0274
0.1091
0.0072
0.0017
0.0035
0.0062
0.0126
0.0143
0.0116
0.0160
0.0113
0.0049
0.0080
0.0103
0.0077
0.0113
0.0083
0.0355
0.0312
0.0412
0.0629
0.1106
0.0385
0.0044
0.0063
0.0105
0.0119
0.0099
0.0151
0.0311
0.0566
0.0111
0.0303

145 0.0058
192 0.0075
741 0.0341
141 0.0063
18.7 0.0020
28.0 0.0052
69.2 0.0060
128 0.0081
194 0.0099
233 0.0114
77.9 0.0065
12.6 0.0014
23.9 0.0042
54.5 0.0045
101 0.0062
122 0.0061
68.9 0.0049
4.3 0.0005
4.3 0.0005
4.9 0.0005
7.1 0.0008
14.3 0.0007
24.1 0.0007
9.4 0.0006
7.4 0.0008
19.5 0.0022
34.3 0.0027
77.9 0.0033
140 0.0045
201 0.0052
345 0.0087
571 0.0144
1,355 0.0405
49.6 0.0024
6.3 0.0007
13.3 0.0015
26.0 0.0031
59.0 0.0035
108 0.0050
153 0.0059
219 0.0083
67.0 0.0037
33.9 0.0034
62.4 0.0033
125 0.0051
171 0.0061
257 0.0090
70.3 0.0036
129 0.0105
183 0.0120
265 0.0164
399 0.0248
592 0.0390
239 0.0151
16.9 0.0018
311 0.0038
58.9 0.0036
106 0.0049
149 0.0060
237 0.0093
486 0.0191
594 0.0244
109 0.0050
93.9 0.0080




175 0.1025 0.8864 0.5654 0.0017 0.0307
250 0.1187 0.4642 0.7040 0.0024 0.0254
500 0.1755 0.7332 0.9727 0.0032 0.0364
750 0.3043 1.2657 1.7266 0.0056 0.0638
Scrapers Composite 0.1495 0.7187 0.8387 0.0027 0.0335
Signal Boards 15 0.0072 0.0377 0.0450 0.0001 0.0018
50 0.0332 0.2686 0.2268 0.0005 0.0063
120 0.0394 0.4898 0.3076 0.0009 0.0127
175 0.0587 0.8292 0.3433 0.0017 0.0152
250 0.0794 0.4676 0.4435 0.0029 0.0132
Signal Boards Composite 0.0111 0.0909 0.0718 0.0002 0.0029
Skid Steer Loade 25 0.0167 0.0568 0.1055 0.0002 0.0040
50 0.0194 0.1977 0.1446 0.0003 0.0015
120 0.0175 0.2665 0.1240 0.0005 0.0022
Skid Steer Loaders Composit§ 0.0186 0.2104 0.1354 0.0004 0.0019
Surfacing Equipn 50 0.0171 0.1105 0.0934 0.0002 0.0035
120 0.0385 0.3950 0.2869 0.0007 0.0146
175 0.0386 0.4642 0.2429 0.0010 0.0119
250 0.0504 0.2604 0.3275 0.0015 0.0111
500 0.0800 0.4236 0.4893 0.0022 0.0174
750 0.1260 0.6643 0.7833 0.0035 0.0275
Surfacing Equipment Compos| 0.0638 0.3590 0.3924 0.0017 0.0142
Sweepers/Scrubh 15 0.0124 0.0729 0.0870 0.0002 0.0034
25 0.0237 0.0808 0.1495 0.0002 0.0056
50 0.0308 0.2762 0.1942 0.0004 0.0033
120 0.0395 0.4895 0.2530 0.0009 0.0068
175 0.0565 0.8005 0.2201 0.0016 0.0084
250 0.0587 0.3179 0.1898 0.0018 0.0062
Sweepers/Scrubbers Compos| 0.0410 0.4840 0.2255 0.0009 0.0061
Tractors/Loaders 25 0.0191 0.0653 0.1209 0.0002 0.0045
50 0.0316 0.2678 0.1895 0.0004 0.0037
120 0.0281 0.3379 0.1761 0.0006 0.0055
175 0.0420 0.5839 0.1613 0.0011 0.0072
250 0.0633 0.3389 0.2157 0.0019 0.0073
500 0.1263 0.6506 0.4127 0.0039 0.0144
750 0.1896 0.9760 0.6256 0.0058 0.0216
Tractors/Loaders/Backhoes C{ 0.0336 0.3586 0.1857 0.0008 0.0059
Trenchers 15 0.0099 0.0517 0.0617 0.0001 0.0024
25 0.0397 0.1355 0.2509 0.0004 0.0094
50 0.0687 0.3197 0.2467 0.0004 0.0140
120 0.0625 0.4341 0.3863 0.0008 0.0259
175 0.1009 0.8327 0.6152 0.0016 0.0338
250 0.1247 0.4925 0.8480 0.0025 0.0309
500 0.1661 0.7370 1.0663 0.0031 0.0400
750 0.3147 1.3882 2.0666 0.0059 0.0766
Trenchers Composite 0.0674 0.4085 0.3481 0.0007 0.0215
Welders 15 0.0075 0.0381 0.0468 0.0001 0.0020
25 0.0141 0.0473 0.0876 0.0001 0.0035
50 0.0280 0.2077 0.1684 0.0003 0.0053
120 0.0223 0.2476 0.1601 0.0005 0.0073
175 0.0430 0.5400 0.2396 0.0011 0.0111
250 0.0423 0.2236 0.2294 0.0013 0.0069
500 0.0585 0.3040 0.2969 0.0016 0.0095
Welders Composite 0.0214 0.1745 0.1373 0.0003 0.0052

0.0282
0.0234
0.0335
0.0587
0.0308
0.0016
0.0058
0.0116
0.0139
0.0121
0.0026
0.0037
0.0014
0.0020
0.0018
0.0033
0.0134
0.0109
0.0103
0.0160
0.0253
0.0131
0.0031
0.0051
0.0031
0.0062
0.0077
0.0057
0.0056
0.0042
0.0034
0.0051
0.0066
0.0067
0.0132
0.0199
0.0054
0.0022
0.0086
0.0129
0.0239
0.0311
0.0285
0.0368
0.0705
0.0198
0.0018
0.0033
0.0048
0.0067
0.0103
0.0064
0.0087
0.0048

148 0.0092
209 0.0107
321 0.0158
555 0.0275
262 0.0135
6.2 0.0006
36.2 0.0030
80.2 0.0036
155 0.0053
255 0.0072
16.7 0.0010
13.8 0.0015
255 0.0017
42.8 0.0016
30.3 0.0017
14.1 0.0015
63.8 0.0035
85.8 0.0035
135 0.0045
221 0.0072
347 0.0114
166 0.0058
11.9 0.0011
19.6 0.0021
31.6 0.0028
75.0 0.0036
139 0.0051
162 0.0053
78.5 0.0037
15.9 0.0017
30.3 0.0029
51.7 0.0025
101 0.0038
172 0.0057
345 0.0114
517 0.0171
66.8 0.0030
8.5 0.0009
32.9 0.0036
32.9 0.0062
64.9 0.0056
144 0.0091
223 0.0112
311 0.0150
587 0.0284
58.7 0.0061
6.2 0.0007
11.3 0.0013
26.0 0.0025
39.5 0.0020
98.2 0.0039
119 0.0038
168 0.0053
25.6 0.0019




Fugitive Dust Emission Calculation Methodology

Fugitive Dust Source Emissions - Material Handling
Truck Loading/Unloading (Removed debris/concrete materials)

Emission Factor [Ib/ton] = k(0.0032) x (mean wind speed [mi/hr] / 5) 13 (moisture [%)] / 2)1'4 Reference: AP-42, Equation (1), Section 13.2.4, November 2006
k = Aerodynamic Particle Size Multiplier, PM 1 0.35 USEPA AP-42, Chapter 13.2.4, Equation 1
k = Aerodynamic Particle Size Multiplier, PM,5  0.053 USEPA AP-42, Chapter 13.2.4, Equation 1
Mean Wind Speed 15 USEPA AP-42, Chapter 13.2.4, Equation 1, upper end of provided range
Moisture 4.8 USEPA AP-42, Chapter 13.2.4, Equation 1, upper end of provided range

*AP-42 11/06 Table 13.2.4-1, truck unloading (per Chapter 13.2.3 Heavy

PM10 Emission Factor ~ 0.0014 Ib/ton  Construction Operations)
*AP-42 11/06 Iable 13.2.4-1, truck unioading (per Chapter 13.2.3 Heavy
PM2.5 Emission Factor 0.0002 Ib/ton Construction Operations)

Demolition (Sq. Ft)
http://www.urbemis.com/software/URBEMIS9%20Users%20M
PM10, uncontrolled 0.00042 Ibs/cubic ft* anual%20Appendices.pdf
PM2.5 fraction of PM10 = 0.208; SCAQMD Appendix A - Updated
CEIDARS List with PM2.5 Fractions
PM2.5, uncontrolled 0.00009 Ibs/cubic ft? (www.agmd.gov/ceqa/handbook/PM2_5/PM2_5.html

Bulldozing
Emission Factor [Ib/hr] = [1.0 x (silt content [%]) 15 (moisture)1'4]*ScaIing Factor

Reference: AP-42, Table 11.9-1, July 1998

Silt Content 6.9 AP-42 Chapter 11, Table 11.9-3 for overburden
Moisture 16.8 AP-42 Chapter 11, Table 11.9-3 for overburden, upper end or range
PM ;o Scaling Factor 0.75 EPA AP-42 Chapter 11, Table 11.9-1, Bulldozing, Overburden
PM, 5 Scaling Factor 0.105 EPA AP-42 Chapter 11, Table 11.9-1, Bulldozing, Overburden
PM10 Emission Factor 0.26 Io/hr
PM2.5 Emission Factor 0.04 Io/hr

Grading and Scraping®
Emission Factor [Ib/VMT] = [0.051 (S)*2.0*Scaling Factor

Reference: AP-42, Table 11.9-1, July 1998

Mean Vehicle Speed (S)*® - Miles Per Hour (MPH) 2 Assumption based on project footprint
PM o Scaling Factor 0.6 EPA AP-42 Chapter 11, Table 11.9-1, Grading
PM, 5 Scaling Factor 0.031 EPA AP-42 Chapter 11, Table 11.9-1, Grading
PM10 Emission Factor (Uncontrolled) 0.12 lo/VMT
PM2.5 Emission Factor (Uncontrolled) 0.00632 lo/VMT

Stock Pile Wind Erosion

Emission Factor [Ib/day-acre] = 0.85 x (silt content [%)] / 1.5) x (365 / 235) x (percentage of time unobstructed wind exceeds 12 mph / 15)
Reference: SCAQMD CEQA Air Quality Handbook (1993), Table 9-9-E

Parameter Value Basis
Silt Content 7.5 SCAQMD CEQA Handbook, (1993) Table A9-9-E-1 for overburden
Pct. time w