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U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555-0001

References:

Subject:

1) Fermi 3
Docket No. 52-033

2) Letter from Stephen Lemont (USNRC) to Peter W. Smith (Detroit Edison),
"Requests for Additional Information Related to the Environmental Review
for the Combined License Application for Fermi Nuclear Power Plant, Unit
3," dated May 12, 2009

3) Letter from Peter W. Smith (Detroit Edison) to USNRC, "Detroit Edison
Company Response to NRC Requests for Additional Information Letter
Related to the Environmental Review," NRC3-09-0017, dated December 23,
2009

4) Letter from Peter W. Smith (Detroit Edison) to USNRC, "Detroit Edison
Company Response to NRC Requests for Additional Information Letter
Related to the Environmental Review," NRC3-10-0025, dated July 9, 2010

5) Letter from Peter W. Smith (Detroit Edison) to USNRC, "Detroit Edison
Company Response to NRC Requests for Additional Information Letter
Related to the Environmental Review," NRC3-10-0048, dated October 29,
2010

Detroit Edison Company Response to NRC Requests for Additional
Information Letter Related to the Environmental Review

In Reference 2, the NRC requested additional information to support the review of Part 3
(Environmental Report) of the Fermi 3 Combined License Application (COLA). Included in
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Reference 2 were Requests for Additional Information (RAIs) AQ2.7-1 and AQ4.4.1-1. Detroit
Edison provided the initial response to RAIs AQ2.7-1 and AQ4.4. 1-1 in Reference 3, and
provided supplemental responses to those RAIs in References 4 and 5.

As a result of telephone a discussion with NRC staff during the week of February 14, 2011,
Detroit Edison is providing an additional supplemental response to RAIs AQ2.7-1 and
AQ4.4.1-1 in this letter.

If you have any questions, or need additional information, please contact me at (313) 235-3341.

I state under penalty of perjury that the foregoing is true and correct. Executed on the 4th day of
March 2011.

Sincerely,

Peter W. Smith, Director
Nuclear Development - Licensing & Engineering
Detroit Edison Company

Attachments: 1) Response to ER RAI Question AQ2.7-1
Response to ER RAI Question AQ4.4.1-1

cc: Adrian Mufiiz, NRC Fermi 3 Project Manager
Jerry Hale, NRC Fermi 3 Project Manager
Bruce Olson, NRC Fermi 3 Environmental Project Manager
Fermi 2 Resident Inspector (w/o attachments)
NRC Region III Regional Administrator (w/o attachments)
NRC Region II Regional Administrator (w/o attachments)
Supervisor, Electric Operators, Michigan Public Service Commission (w/o attachments)
Michigan Department Natural Resources and Environment

Radiological Protection Section (w/o attachments)
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NRC RAI s

The following RAIs are related to offsite emissions. Detroit Edison has elected to address these
RAIs with a single response.

RAIAQ2. 7-1

Provide a general conformity analysis for construction and operation activities of the proposed
Fermi 3 project due to nonattainment status of the area for 8- hour ozone and PM 2.5.

Supporting Information

Section 2. 7.2.1 of the ER states that "Monroe County and the counties that include the Detroit
metropolitan area are ruled as non-attainment areas for the USEPA's PM 2.5 and 8-hour ozone
standard. "Accordingly, the site is subject to a general conformity analysis under 40 CFR 51,
Subpart W. Provide a conformity analysis for ozone and PM 2.5 associated with construction and
operation of Fermi 3, along with quantifying direct and indirect emission rates.

RAI AQ4.4.1-1

Provide expected C0 2 emission rates during the worst year of construction. Emission sources
considered should include engine exhaust emissions from heavy equipment and
worker/delivery/support vehicles, and other fossil fuel combustion emissions.

Supporting Information

C0 2 emissions during construction are needed for the climate change analysis to be presented in
the EIS. Emissions from the worst year (i.e., the year when C0 2 emissions are expected to be
highest) will provide a conservative estimate of climate change impacts.

Supplemental Response

The original combined response to RAIs AQ2.7-1 and AQ4.4. 1-1 was submitted to the NRC in
Detroit Edison letter NRC3-09-0017 (ML093650121), dated December 23, 2009. In a telephone
conversation on April 16, 2010, the NRC requested that Detroit Edison revise the construction
and operation emission estimates to include related emissions occurring beyond the site, but
within the non-attainment or maintenance zone. A revised emissions estimate was provided in
Detroit Edison letter NRC3-10-0025 (ML102000562), dated July 9, 2010. At that time, the
revised calculation package was also made available for the NRC's review. Clarification of the
number of construction worker vehicle trips used as the basis for the analysis of offsite emissions
was provided in Detroit Edison letter NRC3-10-0048 (ML103120123), dated October 29, 2010.



Attachment 1 to
NRC3-11-0008
Page 3

Per the NRC's request during a telephone discussion during the week of February 14, 2011,
Detroit Edison is attaching to this response the basis for these analysis, a technical memorandum
from Bryce Weinand (Black & Veatch) to Detroit Edison, with the subject, "Response to Fermi 3
ER RAIs AQ2.7-1 and AQ4.4.1-1 Construction and Operation Related to Emissions Rev. 4,"
dated September 29, 2010.

Proposed COLA Revision

None
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NRC3-10-0048
RAI Question AQ2.7-1

RAI Question AQ4.4.1-1

Enclosure 1

Black & Veatch Technical Memorandum
(following 105 pages)
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TECHNICAL MEMORANDUM

Detroit Edison Company B&V Project: 163696
Fermi 3 COL Application Phase II B&V File: 15.1000

B&V Record No.: BVDE2-2010-0054
September 29, 2010

Response to Fermi 3 ER RAIs AQ2.7-1 and AQ4.4.1-1

Construction and Operation Related Emissions Rev. 4

To: Detroit Edison Company

From: Bryce Weinand, Black & Veatch Corporation

Purpose
DTE submitted a combined response to the NRC addressing RAIs AQ2.7-1 and AQ4.4.1-1
(conformity analysis and CO2 emissions during construction and operation, respectively) on
December 23, 2009. On January 15, 2010, the NRC marked the responses as unacceptable and
requested that additional detail be provided to allow the NRC to review the adequacy of the
original responses. Black & Veatch subsequently submitted a technical memorandum to provide
the additional detail necessary to fully review the responses on February 25, 2010. As a follow-
up, the NRC requested that emissions of conformity-related pollutants be extended offsite and
into the surrounding non-attainment area. The revised technical memorandum with emissions of
conformity-related pollutants for offsite construction and operation activities was submitted on
July 7, 2010 as Revision 3. This revision of the technical memorandum removes the 75 percent
utilization factor for worker vehicles included in the combustion source emissions estimate and for
atmospheric transfers, blasting, concrete production, active pile erosion, construction area
erosion, and paved roads construction activities in the fugitive source emissions estimate
summary, to provide a more realistic, conservative evaluation of these emission sources.

Background
The Fermi 3 project will be located in Monroe County, Michigan. Monroe County is currently only
designated as a non-attainment area for the PM2.5 standards. On June 29, 2009, the Michigan
Department of Environmental Quality's (MDEQ) petition to redesignate Monroe County as an
attainment area for the 8-hour ozone standard was accepted by the U.S. Environmental
Protection Agency (USEPA). As a result, Monroe County is now considered a maintenance area
for the 8-hour ozone standard.

40 CFR 51, Subpart W requires that a federal action undergo a general conformity determination
for non-attainment or maintenance areas where the emissions of the affected criteria pollutant or
its precursor(s) would equal or exceed emission thresholds set forth in the regulation. Since
Monroe County is a non-attainment area for PM2.5 and a maintenance area for 8-hour ozone
(outside an ozone transport region), a general conformity determination is required only if the
project-related emissions of the non-attainment and maintenance area pollutants or their
precursors (i.e., PM2.5, NOx, SO 2 , or VOC) equal or exceed the 100 tons/year conformity
determination threshold on a pollutant-by-pollutant basis. The paragraphs that follow discuss
estimates of direct and pre-cursor emissions for PM2.5 and ozone expected to result from the
construction and operation of Fermi 3. This estimate is also known as the conformity applicability
analysis. Since the activities associated with construction and operation will not occur
simultaneously, the emissions from each of the phases are analyzed separately in the conformity
applicability analysis to determine if 40 CFR 51, Subpart W is triggered and a general conformity
determination is required for either phase.

Technical Memorandum Rev 4 9/29/2010
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Due to the similar nature of RAI AQ4.4.1-1, estimated emissions of CO 2 from the construction
phase are also included in this memorandum.

Emissions Estimates
Construction

Various types of construction activities and their associated equipment will emit PM2 .5 , NO,, SO2,
VOC, and CO 2 during Fermi 3 construction activities. The following analysis evaluates the
emissions associated with construction of Fermi 3 and demonstrates that annual emissions of
PM2.5, NOx, SO2 , and VOC would not exceed the 100 tons/year conformity determination
thresholds for ozone and PM2.5 (and their precursors). Therefore, a general conformity
determination would not be required for construction of Fermi 3.

Generally emissions of PM2 .5 , NOx, SO 2 , VOC, and CO 2 during construction activities are
expected from one of two processes: 1) combustion of fuels in engines which propel or otherwise
operate mobile equipment, 2) fugitive dust activities which entrain particles into the air through the
disturbance or movement of materials.

Mobile engines (both on-road and non-road) include such things such as:

* Construction workers traveling through the non-attainment/maintenance area to the
Fermi site.

* Trucks delivering construction materials to areas on the Fermi site.
* Operation of heavy equipment such as cranes, bulldozers, and scrapers.
* Use of support vehicles to transport materials around the site.
* Operation of marine and locomotive engines for material deliveries.
* Operation of other miscellaneous mobile fossil-fuel combustion sources such as

generators necessary for construction of Fermi 3.

Activities creating fugitive dust emissions (in the form of direct PM2.5 emissions) include such
things as:

* Ground clearing, grading, and excavation.
* Bulk handling of materials such as spoils, backfill, and aggregate.
• Wind erosion.
* On-site concrete batch plant.
* Entrainment from the movement of vehicle tires over paved and non-paved surfaces.

ER, Subsection 4.4.1.3, Dust, provides a discussion of the State of Michigan Administrative Code
R 336.1372, Fugitive Dust Control Program, which contains provisions to control fugitive dust
emissions. The construction practices for dust control during construction of Fermi 3 will be
consistent with the state requirements to control fugitive dust.

In order to estimate emissions from the above activities, a preliminary monthly construction
schedule and equipment list was developed for the Fermi 3 project. The construction schedule
assumes construction commences in April 2011 and lasts 62 months (18 months of site
preparation activities and 44 months of construction activities). Emissions were estimated based
on the preliminary construction schedule and equipment list, provided in Appendix A, along with
the following assumptions:

Technical Memorandum Rev. 4 9/29/2010



BLACK & VEATCH

TECHNICAL MEMORANDUM Page 3

Detroit Edison Company B&V File: 15.1000
Fermi 3 COL Application Phase II September 29, 2010

* 10-hours/day, 7 days/week construction schedule.
* Construction workers arriving daily throughout the construction timeframe.
* Construction workers traveling through the non-attainment/maintenance area to the

Fermi site.
* Operation of a single on-site concrete batch plant.
* Barge delivery of aggregate for use in concrete batch plant.
* Transport and handling of aggregate from barge area to concrete batch plant.
* Outdoor storage of materials for use in concrete batch plant.
" Vehicle miles traveled were derived using an average vehicle speed (differs for different

equipment) and a 10-hour work day.
* Construction equipment whose emissions are based on hours of operation have been

applied a 75 percent utilization factor assuming that all equipment does not operate
continuously over the full 10-hour shift.

Emissions estimates from the various construction activities discussed above were derived using
the following USEPA-provided emission factor databases: MOBILE6.2 for on-road vehicle
emissions, NONROAD2008 for non-road mobile equipment and vehicle emissions, and AP-42 for
fugitive dust emissions. Table 1 lists the input parameters used to execute MOBILE6.2. Table 2
lists the input parameters that were used to run the NONROAD2008 model. By-Model-Year
output containing average emission factors for the State of Michigan from NONROAD2008 are
displayed in Appendix A.1.2. USEPA's Tier standards were also used to develop emissions
estimates for marine and locomotive engines subject to emission limits by regulation.

The emission estimates developed for this response were assumed to cover only those activities
under the NRC's jurisdictional authority (activities controlled by the NRC under the Atomic Energy
Act). This was done by using the air quality and dust Estimated Impact Percentages presented in
ER, Table 4.8-1, Summary of Construction and Pre-Construction Related Impacts, that separate
"Pre-Construction" activities (activities for which the NRC has no jurisdictional authority) and
"Construction" activities (those within the NRC's jurisdictional authority). As discussed in ER,
Subsection 4.8, Summary of Construction and Pre-Construction Activities, the Estimated Impact
Percentages provides a relative estimate of impacts to the environment attributable to either "Pre-
construction" or "Construction" activities. As provided in Table 4.8-1, 70 percent of the air quality
impacts and 50 percent of the dust impacts are assumed to come from "Construction" (or NRC
jurisdictional) activities.

Estimated maximum annual emissions during the construction phase of the project are provided
in Table 3. As shown in the Table 3, emissions from the construction phase of the project do not
exceed the conformity applicability thresholds provided in 40 CFR 51, Subpart W. As such, a
conformity determination is not required for the construction phase of the project. Detailed
emission calculations of Fermi 3 construction activities, including assumptions used, are provided
in Appendix A, Construction Emissions.

Technical Memorandum Rev. 4 9/29/2010
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Table 1
MOBILE6.2 Input Parameters for Construction Emissions

Input Parameter Value
Calendar Year 2011-2016
Evaluation Month - Winter 1 -January
Min/Max Temp, 'F - Winter 18, 31
Fuel RVP, psi - Winter 7.0
Evaluation Month - Summer 7 - July
Min/Max Temp, OF - Summer 64, 83
Fuel RVP, psi - Summer 12.3
Diesel Sulfur Content, ppm - Winter/Summer 15

Technical Memorandum Rev. 4 9/29/2010
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Table 2
NONROAD2008 Input Parameters for Construction Emissions

Input Parameter Value
Calendar Year 2011-2016
Evaluation Period Annual
Min/Max Temp, OF 39.9, 58.4
Average Temp, OF 49.2
Fuel RVP, psi 7.0
Oxygen Weight, % 2.44
Gas Sulfur, % 0.003
Diesel Sulfur, % 0.0015
Marine Diesel Sulfur, % 0.0435
Altitude of Region Low
ETOH Blend, % Mkt 75.1
ETOH Vol, % 9.3

Technical Memorandum Rev. 4 9/29/2010
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Table 3
Estimated Maximum Annual Emissions of PM2.5 , NOx, SO2, VOC, and CO 2

from Construction of Fermi 3
(tons/, fear)

PM 2 .5  NOx S02 VOC CO 2

Combustion Source Equipment 4.1 91.7 0.26 37.4 18,931
Fugitive Dust Activities 33.0 -- -- -- --

Total Estimated Emissions 37.1 91.7 0.26 37.4 18,931
Conformance Applicability
Threshold for Maintenance and 100 100 100 100 NA
Non-Attainment Areas

Exceedance of Threshold forCosrcinNo No No No NAConstructionI 7 7
Note: Detailed emission calculations of Fermi 3 construction activities, including assumptions
used, are provided in Appendix A, Construction Emissions.

Technical Memorandum Rev. 4 9/29/2010
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Operation

Stationary and mobile sources (both combustion and non-combustion) proposed for the operation
of Fermi 3 will emit PM2.5 , NOx, S02, and VOC. The following evaluates the emissions from
stationary and mobile sources associated with operation of Fermi 3, and demonstrates that
annual emissions of PM2 .5 , NOx, SO2 , and VOC would not exceed the 100 tons/year conformity
determination thresholds for ozone and PM2.5 (and their precursors). Therefore, a general
conformity determination would not be required for operation of Fermi 3. CO 2 emissions from the
operation of Fermi 3 were provided in RAI Response 5.8.1-1.

Stationary Sources

During the operation of Fermi 3, two standby diesel generators (SDG), two ancillary diesel
generators (ADG), two diesel-driven fire pumps, an auxiliary boiler, a natural draft cooling tower
(NDCT), and a 4-cell mechanical draft cooling tower (MDCT) will emit PM2.s, NOx, SO2 , and VOC.
The total estimated annual emissions of PM2.5, SO 2, NO,, and VOC from the operation of the full
complement of stationary sources discussed above are displayed in Table 4. Detailed emission
calculations of Fermi 3 operation activities, including assumptions used, are provided in
Appendix B, Operation Emissions.

Mobile Sources

Various types of mobile vehicles will emit PM2.5, NO,, SO 2 , and VOC during Fermi 3 operational
activities. The expected mobile vehicle activities include worker arrivals and dismissals,
deliveries of materials and fuel, and disposal of wastes. Additional emissions will come from the
operation of heavy equipment and support vehicles on the Fermi site.

The annual emissions estimates associated with the operation of Fermi 3 are based on the
following assumptions:

" Certain data for Fermi 3, such as the number and frequency of worker vehicles arriving at
the site, mobile vehicle fuel usage, and total annual shipments/exports of fuels, materials,
and wastes, are the same as those historically recorded for Fermi 2.

" Estimates of emissions from worker vehicles use a split of 50 percent passenger cars
and 50 percent light-duty trucks.

* Distance workers travel through the non-attainment/maintenance area to the Fermi site.
* Distance delivery vehicles travel through the non-attainment/maintenance area is based

on the maximum distance from the Fermi site to the non-attainment/maintenance area
boundary.

In order to estimate emissions from the types of mobile equipment and activities discussed above
for the operation of Fermi 3, PM2 .5 , NOx, SO 2 , and VOC emission factors were obtained from the
USEPA MOBILE6.2 model. Table 5 lists the input parameters used to execute MOBILE6.2. The
total estimated annual emissions of PM2 5 , NO,, SO 2, and VOC from the operation of mobile
sources discussed above are also displayed back in Table 4. As shown in Table 4, emissions
from the operational phase of the project do not exceed the conformity applicability thresholds
provided in 40 CFR 51, Subpart W. As such, a conformity determination is not required for the
operational phase of the project. Detailed emission calculations of Fermi 3 operation activities,
including assumptions used, are provided in Appendix B, Operation Emissions.

Technical Memorandum Rev. 4 9/29/2010
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Table 4
Estimated Maximum Annual Emissions of PM2.5 , NO., SO2 , and VOC

from Stationary and Mobile Sources During Operation of Fermi 3
(tons/year)

PM2.5  NO. SO2  VOC
SDGs 0.27 2.90 0.01 0.78
ADGs 0.00 0.02 0.00 0.01
Auxiliary Boiler 0.58 6.91 0.07 0.07
Diesel Driven Fire Pumps 0.00 0.08 0.03 0.08
NDCT 6.63 ......
MDCT 1.84 ......
Worker Vehicles 0.18 5.63 0.13 6.47
On-site Heavy Equipment and 0.01 0.19 0.00 0.17
Support Vehicles
Delivery of Materials and Disposal of 0.00 0.18 0.00 0.03
Wastes
Total Estimated Emissions 9.51 15.9 0.24 7.61
Conformance Applicability Threshold
for Maintenance and Non-Attainment 100 100 100 100
Areas
Exceedance of Threshold for No No No No
Operations

Notes:
Detailed emission calculations of Fermi 3 operation activities, including assumptions
used, are provided in Appendix B, Operation Emissions.

CO 2 emissions from the operation of Fermi 3 were provided in RAI Response 5.8.1-1

Technical Memorandum Rev. 4 9/29/2010
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Table 5
MOBILE6.2 Input Parameters for Operation Emissions

Input Parameter Value
Calendar Year 2020
Evaluation Month - Summer 7 - July
Min/Max Temp, OF 64, 83
Fuel RVP, psi 7.0
Diesel Sulfur Content, ppm 15
Fuel Program 2 N

Bryce Weinand, Preparer Brian O'Neal, Verifier

Jay Reeder, Verifier

bjw
Enclosurets]

Cc: File
Brian O'Neal, B&V
Jay Reeder, B&V
Steve Thomas, B&V

Technical Memorandum Rev. 4 9/29/2010
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Construction Emissions

A.0 Input Data - Construction Schedule
A.1 Construction Emissions from Combustion Sources

Combustion Source Summary
A.1.1 On-Road Vehicles

Construction Vehicle Emission Factors
Construction Vehicle Emission Calculations
Passenger Vehicle Emission Factors and Estimated Emissions

A.1.2 Non-Road Engines
Emission Factors
Emission Calculations

A.1.3 Marine Engines
A.1.4 Locomotive Engines

A.2 Construction Emissions from Fugitive Sources
Fugitive Source Summary
A.2.1 Atmospheric Transfers
A.2.2 Bulldozing
A.2.3 Grading
A.2.4 Blasting
A.2.5 Concrete Production
A.2.6 Active Pile Wind Erosion
A.2.7 Construction Area Wind Erosion
A.2.8 Paved Roads
A.2.9 Unpaved Roads

Technical Memorandum 9/29/2010
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Appendix A.1
Construction Emissions from

Combustion Sources
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Construction Emissions Combustion Source Summary
Appendix A.1

2011 2012 2013 2014 2015 2016

On-Road Vehicles 0.1415 0.2370 0.4431 0.4303 0.3407 0.0726
Worker Vehicles 0.9216 2.9245 19.1411 13.3126 4.5865 1.8039
Non-Road Engines 3.58 3.04 2.95 3.63 2.73 0.4184
Marine Engines 32.76 15.63 5.39 2.54 2.22 0.3170
Locomotive Engines 0 0.4425 1.77 1.77 1.77 0.4425
Total Annual Emissions (tons) 37.41 22.26 29.69 21.68 11.65 3.05

On-Road Vehicles 0.0197 0.0403 0.0908 0.0655 0.0388 0.0030
Worker Vehicles 0.0097 0.0341 0.2407 0.1784 0.0653 0.0271
Non-Road Engines 3.08 2.68 2.41 2.54 1.72 0.2675
Marine Engines 0.9806 0.4642 0.1495 0.0704 0.0616 0.0088
Locomotive Engines 0 0.2950 1.18 1.18 1.18 0.2950
Total Annual Emissions (tons) 4.09 3.51 4.07 4.04 3.07 0.60

On-Road Veh7icles 0.8655 1.78 3.93 2.96 1.82 0.1420
Worker Vehicles 0.6206 1.9992 12.9163 8.8488 3.0023 1.1577
Non-Road Engines 51.96 42.05 37.72 40.38 26.48 3.69
Marine Engines 32.76 15.63 5.39 2.54 2.22 0.3170
Locomotive Engines 0 7.93 31.71 31.71 31.71 7.93
Total Annual Emissions (tons) 86.20 69.39 91.67 86.44 65.24 13.23

On-Road Vehicles 223.75 511.11 1261.65 1128.14 811.21 84.19
Worker Vehicles 378.77 1326.39 9368.52 6975.21 2552.47 1063.77
Non-Road Engines 6770.15 6404.49 5922.22 6493.38 4727.38 922.32
Marine Engines 3079.02 1461.19 481.47 226.57 198.25 28.32
Locomotive Engines 1 0 474.33 1897.30 1897.30 1897.30 474.33
Total Annual Emissions (tons) 1 10451.69 10177.50 18931.15 16720.61 10186.62 2572.93

On-Road Vehicles 0.0024 0.0053 0.0127 0.0115 0.0086 0.0011
Worker Vehicles 0.0070 0.0245 0.1729 0.1287 0.0471 0.0196
Non-Road Engines 0.0609 0.0559 0.0507 0.0547 0.0389 0.0072
Marine Engines 0.0293 0.0139 0.0046 0.0022 0.0019 0.0003
Locomotive Engines 0 1 0.0045 1 0.0181 1 0.0181 1 0.0181 0.0045
Total Annual Emissions (tons+) 0.0997 1 0.1041 1 0.2589 1 0.2151 1 0.1145 0.0327

Notes:
1. Estimated emissions for all combustion sources except worker vehicles are based on a 75 percent
utilization factor assuming that all equipment does not operate continuously over a full 10 hour shift.
2. The estimated emissions for combustion sources are assumed to cover only those activities under the
NRC's jurisdictional authority. Environmental Report Table 4.8-1 indicates that 70 percent of air quality impacts
are assumed to come from NRC jurisdictional construction activities.

Technical Memorandum A.1-1 9/29/2010
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On-Road Construction Vehicle-Emission Factors
Appendix A.1.1

inter-2011 +
inter-2012

1 Factors1
2

j (C/mi)Winter Emission Factors n Factors"'1 (a/mi)
Vehicle

Classification(
1t

Eauie ID Vehicle VOC PM2.5 I NOx C02 I S02 I VOC PM2.5 I NOx C02 I S02
5 Dump Truck 6cyd highway use (F-650) HDDV 0.3810 0.1491 6.36 1416.80 0.0132 0.3520 0.1261 5.48 1415.50 0.0132
10 Fuel/maintence truck (F550) diesel HDDV 0.3810 0.1491 6.36 1416.80 0.0132 0.3520 0.1261 5.48 1415.50 0.0132
11 Flatbed truck (F550) diesel HDDV 0.3810 0.1491 6.36 1416.80 0.0132 0.3520 0.1261 5.48 1415.50 0.0132
12 3/4 ton Pickup (F250) gas LDGT 0.9900 0.0114 0.9760 514.30 0.0095 0.8810 0.0114 0.9050 514.80 0.0095
13 Water Truck (F750 240 HP) HDDV 0.3810 0.1491 6.36 1416.80 0.0132 0.3520 0.1261 5.48 1415.50 0.0132
14 Concrete trucks HDDV 0.3810 0.1491 6.36 1416.80 0.0132 0.3520 0.1261 5.48 1415.50 0.0132
15 Dump Trucks 30cyd Haul in Fill Material and Aggregate Delivery HDDV 0.3810 0.1491 6.36 1416.80 0.0132 0.3520 0.1261 5.48 1415.50 0.0132

35 Yard Truck HDDV 0.3810 0.1491 16.36 1416.80 0.0132 0.3520 0.1261 5.48 1415.50 0.0132

Summer-2011 Summer-2012

Summer Emission Factors Emission Factors__)_(g/mi) Emission Factors 2) (__/mi)
Vehicle

Equip ID Vehicle Classification(') VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
5 Dump Truck 6cyd highway use (F-650) HDDV 0.3710 0.1395 5.91 1416.20 0.0132 0.3450 0.1183 5.10 1415.00 0.0132
10 Fuel/maintence truck (F550) diesel HDDV 0.3710 0.1395 5.91 1416.20 0.0132 0.3450 0.1183 5.10 1415.00 0.0132
11 Flatbed truck (F550) diesel HDDV 0.3710 0.1395 5.91 1416.20 0.0132 0.3450 0.1283 5.10 1415.00 0.0132
12 3/4 ton Pickup (F250) gas LDGT 1.43 0.0114 0.7660 514.70 0.0095 1.31 0.0114 0.7140 515.10 0.0095
13 Water Truck (F750 240 HP) HDDV 0.3710 0.1395 5.91 1416.20 0.0132 0.3450 0.1183 5.10 1415.00 0.0132
14 Concrete trucks HDDV 0.3710 0.1395 5.91 1416.20 0.0132 0.3450 0.1183 5.10 1415.00 0.0132

15 Dump Trucks 30cyd Haul in Fill Material and Aggregate Delivery HDDV 0.3710 0.1395 5.91 1416.20 0.0132 0.3450 0.1183 5.10 1415.00 0.0132
35 Yard Truck HDDV 0.3710 0.1395 5.91 1416.20 0.0132 0.3450 0.1183 5.10 1415.00 0.0132

Annual-2011 Annual-2012
Annual Emission Factors Emission Factors(3) (glmi) Emission Factors'3) (gl/mi)

Vehicle
Equip ID Vehicle Classification(") VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02

5 Dump Truck 6cyd higlhway use (F-650) HDDV 0.3760 0.1443 6.14 1416.50 0.0132 0.3485 0.1222 5.29 1415.25 0.0132
10 Fuel/maintence truck (F550) diesel HDDV 0.3760 0.1443 6.14 1416.50 0.0132 0.3485 0.1222 5.29 1415.25 0.0132
11 Flatbed truck (F550) diesel HDDV 0.3760 0.1443 6.14 1416.50 0.0132 0.3485 0.1222 5.29 1415.25 0.0132
12 3/4 ton Pickup (F250) gas LDGT 1.21 0.0114 0.8710 514.50 0.0095 !.10 0.0114 0.8095 514.95 0.0095
13 Water Truck (F750 240 HP) HDDV 0.3760 0.1443 6.14 1416.50 0.0132 0.3485 0.1222 5.29 1415.25 0.0132
14 Concrete trucks HDDV 0.3760 0.1443 6.1 1416.50 0.0132 10.3485 0.1222 5.29 1415.25 0.0132
15 Dump Trucks 30cyd Haul in Fill Material and Aggregate Delivery HDDV 0.3760 0.1443 6. 124 1416.50 0.0132+ 0_23485 0.1222 5.29 1415.25 0.0132
35 Yard Truck HDDV 0.3760 0.1443 6.14 1 1416.50 0.0132 0.3485 0.1222 ,5.29 1415.25 0.0132

Notes:
1. The vehicle classification for each mobile vehicle was obtained from Table 3 "Complete MOBILE6 Vehicle Classifications" in Appendix B of USEPA,
"User's Guide to MOBILE6.1 and MOBILE6.2," EPA420-R-03-010, August 2003.
2. January (Winter) and July (Summer) emission factors for the light duty gasoline truck (LDGT) and heavy duty diesel vehicles (HDDV) were obtained from USEPA's MOBILE6.2 model.
3. The annual emission factor is an average emission factor derived from the Winter and Summer emission factors.
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On-Road Construction Vehicle-Emission Factors (Continued)
Appendix A.1.1

13 Winter-2014
32 1•mi Emission Factors(2) (g/mi)

iter-2015 Winter-2016
Factors'ý) (g/mi) Emission Factorsl') (gimi)

VOC PM2.5 INOx IC02 IS02 IVOC IPM2.5 INOx IC02 IS02 IVOC IPM2.5 INOx IC02 IS02 VOC IPM2.5 NOx IC02 S02
0.3370 0.1100 4.74 1414.30 0.0132 0.3210 0.0899 4.04 1413.50 0.0132 0.3040 0.0750 3.51 1412.60 0.0132 0.2950 0.0670 3.09 1412.10 0.0132
0.3370 0.1100 4.74 1414.30 0.0132 0.3210 0.0899 4.04 1413.50 0.0132 0.3040 0.0750 3.51 1412.60 0.0132 0.2950 0.0670 3.09 1412.10 0.0132

0.3370 0.1100 4.74 1414.30 0.0132 0.3210 0.0899 4.04 1413.50 0.0132 0.3040 0.0750 3.51 1412.60 0.0132 0.2950 0.0670 3.09 1412.10 0.0132
0.8190 0.0114 0.8290 515.20 0.0115 0.7710 0.0113 0.7640 515.40 0.0095 0.7340 0.0113 0.7110 515.50 0.0095 0.6910 0.0113 0.6570 515.70 0.0095
0.3370 0.1100 4.74 1414.30 0.0132 0.3210 0.0899 4.04 1413.50 0.0132 0.3040 0.0750 3.51 1412.60 0.0132 0.2950 0.0670 3.09 1412.10 0.0132

0.3370 0.1100 4.74 1414.30 0.0132 0.3210 0.0899 4.04 1413.50 0.0132 0.3040 0.0750 3.51 1412.60 0.0132 0.2950 0.0670 3.09 1412.10 0.0132
0.3370 0.1100 4.74 1414.30 0.0132 0.3210 0.0899 4.04 1413.50 0.0132 0.3040 0.0750 3.51 1412.60 0.0132 0.2950 0!0670 3.09 1412.10 00132
0.3370 0.1100 4.74 1414.30 0.0132 0.3210 0.0899 4.04 1413.50 0.0132 0.3040 0.0750 3.51 1412.60 0.0132 02950 00670 3.09 1412.10 0!0132

Summer-2013 Summer-2014 Summer-2015 Summer-2016

Emission Factors (g/mi) Emission Factors 2 (g/mi) Emission Factors"2) ( _/mi) Emission Factors' (g/mi)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.3300 0.1034 4.41 1413.90 0.0132 0.3150 0.0849 3.77 1413.10 0.0132 0.3000 0.0712 3.28 1412.30 0.0132 0.2930 0.0638 2.89 1411.90 0.0132
0.3300 0.1034 4.41 1413.90 0.0132 0.3150 0.0849 3.77 1413.10 0.0132 0.3000 0.0712 3.28 1412.30 0.0132 0.2910 0.0638 2.89 1411290 0.0132
0.3300 0.1034 4.41 1413.90 0.0132 0.3150 0.0849 3.77 1413.10 0.0132 0.3000 0.0712 3.28 1412.30 0.0132 0.2910 0.0638 2.89 1411290 0.0132

1.23 0.0114 0.6580 515.50 0.0095 1.16 0.0113 0.6100 515.70 0.0095 1.09 0.0113 0.5710 515.80 0.0095 1.04 0.0113 0.5330 516.00 0.0095
0.3300 0.1034 4.41 1413.90 0.0132 0.3150 0.0849 3.77 1413.10 0.0132 0.3000 0.0712 3.28 1412.30 0.0132 0.2910 0.0638 2.89 1411.90 0.0132
0.3300 0.1034 4.41 1413.90 0.0132 0.3150 0.0849 3.77 1413.10 0.0132 0.3000 0.0712 3.28 1412.30 0.0132 0.2910 0.0638 2.89 1411.90 0.0132
0.3300 0.1034 4.41 1413.90 0.0132 0.3150 0.0849 3.77 1413.10 0.0132 0.3000 0.0712 3.28 1412.30 0.0132 0.2910 0.0638 2.89 1411.90 0.0132
0.3300 0.1034 4.41 11413.90 0.0132 0.3150 0.0849 3.77 1413.10 0.0132 0.3000 0.0712 1 3.28 1412.30 0.0132 0.2910 0.0638 2.89 1411.90 0.0132

Annual-2013 Annual-2014 Annual-2015 4 Annual4-2016

Emission Factors'3) (a/mil Emission Factors"3) (g/mi) Emission Factors 3) (g/mi) Emission Factors (3) (g1mi)

voc PM2.5 NOx C02 S02 voc PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02

0.3335 0.1067 4.57 1414.10 0.0132 0.3180 0.0874 3.90 1413.30 0.0132 0.3020 0.0731 3.39 1412.45 0.0132 0.2930 0.0654 2.99 1412.00 0.0132
0.3335 0.1067 4.57 1414.10 0.0132 0.3180 0.0874 3.90 1413.30 0.0132 0.3020 0.0731 3.39 1412.45 0.0132 0.2930 0.0654 2.99 1412.00 0.0132

0.3335 0.1067 4.57 1414.10 0.0132 0.3180 0.0874 3.90 1413.30 0.0132 0.3020 0.0731 3.39 1412.45 0.0132 0.2930 0.0654 2.99 1412.00 0.0132

1.02 0.0114 0.7435 515.35 0.0105 0.9630 0.0113 0.6870 515.55 0.0095 0.9130 0.0113 0.6410 515.65 0.0095 0.8635 0.0113 0.5950 515.85 0.0095

0.3335 0.1067 4.57 1414.10 0.0132 0.3180 0.0874 3.90 1413.30 0.0132 0.3020 0.0731 3.39 1412.45 0.0132 0.2930 0.0654 2.99 1412.00 0O0132

0,350. 103 457 1441 0132 0.3180 0.0874 3.90 1413.30 0.013 0.020 0.0731 3.39 1412.45 0.0132 0295302 1.054 2,99 1412,00 0.0132
,335 0N6 4,7 11,00032 ,3180 0.0874 3.90 1413.30 0.0132 0,020 ,73 339 1245012 0290 064 299 12,0012

0.3335 10.1067 14.57 11414.10 10.0132 +03180 0.0874 3.90 11413.30 0.0132 10.3020 0.0731 3,3.9 1412.45 0.0132 0,90 005 ,9 11,0 0.0132
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On-Road Construction Vehicles-Emission Calculations
Appendix A.1.1

2011 2011
April May

Average Hours of

Speed
1

) Operation
1

2)

Equip D Vehicle (mph) (hours/month) VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
5 Dump Truck 6cyd highway use (F-650) 10 300 0.0012 0.0005 0.0203 4.68 0.0000 0.0012 0.0005 0.0203 4.68 4.37E-05

10 Fuel/maintence truck (F550) diesel 10 300 0.0012 0.0005 0.0203 4.68 0.0000 0.0012 0.0005 0.0203 4.68 4.37E-05
11 Flatbed truck (F550) diesel 10 300 0.0012 0.0005 0.0203 4.68 0.0000 0.0025 0.0010 0.0406 9.37 8.73E-05
12 3/4 ton Pickup (F250) gas 10 300 0.0080 0.0001 0.0058 3.40 0.0001 0.0080 7.54E-05 0.0058 3.40 6.28E-05
13 Water Truck (F750 240 HP) 10 300 0.0012 0.0005 0.0203 4.68 0.0000 0.0025 0.0010 0.0406 9.37 8.73E-05
14 Concrete trucks 10 300 0 0 0 0 0 0.0012 0.0005 0.0203 4.68 4.37E-05

Dump Trucks 30cyd Haul in Fill Material and Aggregate
15 Delivery 10 300 0 0 0 0 0 0 0 0 0 0
35 Yard Truck 10 300 0 0 0 0 0 0 0 0 0 0

Total Monthly Emissons 0.0130 0.0020 0.0869 22.14 0.0002 0.0167 0.0034 0.1478 36.19 0.0004

Notes:
1. It is assumed that the average vehicle speed for each onroad mobile vehcile will be 10 mph.
2. Hours of Operation is based on a schedule of 10 hours per day and 30 days per month
3. Monthly estimated emissions are based on the scheduled use of the equipment for each month, emission factors from USEPA's MOBILE6.2 model, average vehicle speed, and hours of operation
per month.
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On-Road Construction Vehicles-Emission Calculations (Continued)
Appendix A.1.1

2011 2011 2011 2011
June July August September

Estimated Emissions
1 31 

Cton monthj Estimated Emissions
1 31 

(ton/monthj Estimated mFissions
1 31 

(tonlmonth) Estimated Emissions) ntonlmonthj

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.0012 0.0005 0.0203 4.68 4.37E-05 0.0012 0.0005 0.0203 4.68 4.37E-05 1.24E-03 0.0005 0.0203 4.68 4.37E-05 0.0012 0.0005 0.0203 4.68 4.37E-05
0.0012 0.0005 0.0203 4.68 4.37E-05 0.0012 0.0005 0.0203 4.68 4.37E-05 0.0012 0.0005 0.0203 4.68 4.37E-05 0.0012 0.0005 0.0203 4.68 4.37E-05
0.0025 0.0010 0.0406 9.37 8.73E-05 0.0025 0.0010 0.0406 9.37 8.73E-05 0.0025 0.0010 0.0406 9.37 8.73E-05 0.0025 0.0010 0.0406 9.37 8.73E-05
0.0160 0.0002 0.0115 6.81 0.0001 0.0160 0.0002 0.0115 6.81 0.0001 0.0160 0.0002 0.0115 6.81 0.0001 0.0280 0.0003 0.0202 11.91 0.0002
0.0025 0.0010 0.0406 9.37 8.73E-05 0.0025 0.0010 0.0406 9.37 8.73E-05 0.0025 0.0010 0.0406 9.37 8.73E-05 0.0025 0.0010 0.0406 9.37 8.73E-05
0.0037 0.0014 0.0609 14.05 0.0001 0.0037 0.0014 0.0609 14.05 0.0001 0.0050 0.0019 0.0812 18.74 0.0002 0.0050 0.0019 0.0812 18.74 0.0002

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0272 0.0044 0.1941 48.96 0.0005 0.0272 0.0044 0.1941 48.96 0.0005 0.0285 0.0049 0.2144 53.65 0.0006 0.0405 0.0050 0.2231 58.75 0.0007
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On-Road Construction Vehicles-Emission Calculations (Continued)
Appendix A.1.1

2011 2011 2011 2012
October November December January

Estimated Emissions( (ton/month) Estimated Emissionst
33 

(ton/month) Estimated Emissions(
31 

(ton/month) Estimated Emissionst') (ton/month)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.0012 0.0005 0.0203 4.68 4.37E-05 0.0012 0.0005 0.0203 4.68 4.37E-05 0.0012 0.0005 0.0203 4.68 4.37E-05 0.0012 0.0004 0.0175 4.68 4.37E-05

0.0012 0.0005 0.0203 4.68 4.37E-05 0.0012 0.0005 0.0203 4.68 4.37E-05 0.0012 0.0005 0.0203 4.68 4.37E-05 0.0012 0.0004 0.0175 4.68 4.37E-05
0.0025 0.0010 0.0406 9.37 8.73E-05 0.0025 0.0010 0.0406 9.37 8.73E-05 0.0025 0.0010 0.0406 9.37 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05
0.0280 0.0003 0.0202 11.91 0.0002 0.0280 0.0003 0.0202 11.91 0.0002 0.0280 0.0003 0.0202 11.91 0.0002 0.0254 0.0003 0.0187 11.92 0.0002
0.0025 0.0010 0.0406 9.37 8.73E-05 0.0025 0.0010 0.0406 9.37 8.73E-05 0.0025 0.0010 0.0406 9.37E÷00 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05

0.0025 0.0010 0.0406 9.37 8.73E-05 0.0025 0.0010 0.0406 9.37 8.73E-05 0.0025 0.0010 0.0406 9.37 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05

0 0 0 0 0 0 0 0 0 0 0.0025 0.0010 0.0406 9.37 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0380 0.0041 0.1825 49.38 0.0006 0.0380 0.0041 0.182493 49.38 0.0006 0.0405 0.0050 0.2231 58.75 0.0007 0.0369 0.0043 0.1937 58.72 0.0007
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On-Road Construction Vehicles-Emission Calculations (Continued)
Appendix A.1.1

2012 2012 2012 2012
February March April May

Estimated Emissions(
3
( (ton/month) Estimated Emissions(

3
) (ton/month) Estimated Emissionst') (tonlmonth) Estimated Emissionst

3
) (ton/month)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.0012 0.0004 0.0175 4.68 4.37E-05 0.0012 0.0004 0.0175 4.68 4.37E-05 0.0012 0.0004 0.0175 4.68 4.37E-05 0.0012 0.0004 0.0175 4.68 4.37E-05
0.0012 0.0004 0.0175 4.68 4.37E-05 0.0012 0.0004 0.0175 4.68 4.37E-05 0.0012 0.0004 0.0175 4.68 4.37E-05 0.0012 0.0004 0.0175 4.68 4.37E-05
0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05
0.0254 0.0003 0.0187 11.92 0.0002 0.0254 0.0003 0.0187 11.92 0.0002 0.0181 0.0002 0.0134 8.51 0.0002 0.0181 0.0002 0.0134 8.51 0.0002
0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05
0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05 0.0000 0.0000 0 0 0 0 0.0000 0.0000 0 0

0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05
0 0.0000 0.0000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0369 0.0043 0.1937 58.72 0.0007 0.0369 0.0043 0.1937 58.72 0.0007 0.0273 0.0034 0.1533 45.96 0.0005 0.0273 0.0034 0.1533 45.96 0.0005
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On-Road Construction Vehicles-Emission Calculations (Continued)
Appendix A.1.1

2012 2012 2012 2012
June July August September

Estimated Emissions 3 
(ton/month) Estimated Emissions(3) (ton/month) Estimated Emissions(( (ton/month) Estimated Emissions(( (ton/month)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.0012 0.0004 0.0175 4.68 4.37E-05 0.0012 0.0004 0.0175 4.68 4.37E-05 0.0012 0.0004 0.0175 4.68 4.37E-05 0.0012 0.0004 0.0175 4.68 4.37E-05
0.0012 0.0004 0.0175 4.68 4.37E-05 0.0012 0.0004 0.0175 4.68 4.37E-05 0.0012 0.0004 0.0175 4.68 4.37E-05 0.0012 0.0004 0.0175 4.68 4.37E-05
0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05
0.0181 0.0002 0.0134 8.51 0.0002 0.0181 0.0002 0.0134 8.51 0.0002 0.0181 0.0002 0.0134 8.51 0.0002 0.0181 0.0002 0.0134 8.51 0.0002
0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05 0.002305 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0273 0.0034 0.1533 45.96 0.0005 0.0273 0.0034 0.1533 45.96 0.0005 0.0273 0.0034 0.1533 45.96 0.0005 0.0250 0.0026 0.1184 36.60 0.0004
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On-Road Construction Vehicles-Emission Calculations (Continued)
Appendix A.1.1

2012 2012 2012 2013
October November December January

Estimated Emissions
1 3

) (ton/month) Estimated Emissions(( (tonimonth) Estimated Emissionst
3

) (ton/month) Estimated Emissions
t 3

1 (tonimonth)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05
0.0012 0.0004 0.0175 4.68 4.37E-05 0.0012 0.0004 0.0175 4.68 4.37E-05 0.0012 0.0004 0.0175 4.68 4.37E-05 0.0011 0.0004 0.0151 4.68 4.37E-05
0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05
0.0181 0.0002 0.0134 8.51 0.0002 0.0181 0.0002 0.0134 8.51 0.0002 0.0181 0.0002 0.0134 8.51 0.0002 0.0169 0.0002 0.0123 8.52 0.0002
0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05 0.0023 0.0008 0.0350 9.36 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05
0.0092 0.0032 0.1400 37.44 0.0003 0.0092 0.0032 0.1400 37.44 0.0003 0.0092 0.0032 0.1400 37.44 0.0003 0.0088 0.0028 0.1210 37.41 0.0003

0.0230 0.0081 0.3499 93.60 0.0009 0.0230 0.0081 0.3499 93.60 0.0009 0.0230 0.0081 0.3499 93.60 0.0009 0.0243 0.0078 0.3328 102.88 0.0010
0.0012 0.0004 0.0175 4.68 4.37E-05 0.0012 0.0004 0.0175 4.68 4.37E-05 0.0012 0.0004 0.0175 4.68 4.37E-05 0.0011 0.0004 0.0151 4.68 4.37E-05
0.0596 0.0147 0.6432 177.00 0.0017 0.0596 0.0147 0.6432 177.00 0.0017 0.0596 0.0147 0.6432 177.00 0.0017 0.0588 0.0136 0.5871 186.22 0.0018
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On-Road Construction Vehicles-Emission Calculations (Continued)
Appendix A.1.1

2013 2013 2013 2013
February March April May

Estimated Emissions(
3
( (tonlmonth) Estimated Emissions(3) (ton/month) Estimated Emissions(

3
( (tontmonth) Estimated Emissions(31 (tonlmonth)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.0022 0.0007 0.0303 9.35 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05
0.0011 0.0004 0.0151 4.68 4.37E-05 0.0011 0.0004 0.0151 4.68 4.37E-05 0.0011 0.0004 0.0151 4.68 4.37E-05 0.0011 0.0004 0.0151 4.68 4.37E-05
0.0022 0.0007 0.0303 9.35 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05 0.0044 0.0014 0.0605 18.71 0.0002 0.0044 0.0014 0.0605 18.71 0.0002
0.0169 0.0002 0.0123 8.52 0.0002 0.0169 0.0002 0.0123 8.52 0.0002 0.0271 0.0003 0.0197 13.63 0.0003 0.0271 0.0003 0.0197 13.63 0.0003
0.0022 0.0007 0.0303 9.35 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05 0.0011 0.0004 0.0151 4.68 4.37E-05 0.0011 0.0004 0.0151 4.68 4.37E-05
0.0221 0.0071 0.3026 93.53 0.0009 0.0221 0.0071 0.3026 93.53 0.0009 0.0221 0.0071 0.3026 93.53 0.0009 0.0221 0.0071 0.3026 93.53 0.0009

0.0243 0.0078 0.3328 102.88 0.0010 0.0243 0.0078 0.3328 102.88 0.0010 0.0088 0.0028 0.1210 37.41 0.0003 0.0088 0.0028 0.1210 37.41 0.0003
0.0011 0.0004 0.0151 4.68 4.37E-05 0.0011 0.0004 0.0151 4.68 4.37E-05 0.0022 0.0007 0.0303 9.35 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05
0.0721 0.0178 0.7687 242.34 0.0024 0.0721 0.0178 0.7687 242.34 0.0024 0.0690 0.0137 0.5945 191.33 0.0019 0.0690 0.0137 0.5945 191.33 0.0019
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On-Road Construction Vehicles-Emission Calculations (Continued)
Appendix A.1.1

2013 2013 2013 2013
June July August September

Estimated Emissions(
3
( (tonlmonth) Estimated Emissions(3) (ton/month) Estimated Emissionsý

33 
(tonlmonth) Estimated Emissions((

3 (ton/month)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.0022 0.0007 0.0303 9.35 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05
0.0011 0.0004 0.0151 4.68 4.37E-05 0.0011 0.0004 0.0151 4.68 4.37E-05 0.0011 0.0004 0.0151 4.68 4.37E-05 0.0011 0.0004 0.0151 4.68 4.37E-05
0.0044 0.0014 0.0605 18.71 0.0002 0.0044 0.0014 0.0605 18.71 0.0002 0.0044 0.0014 0.0605 18.71 0.0002 0.0044 0.0014 0.0605 18.71 0.0002
0.0271 0.0003 0.0197 13.63 0.0003 0.0271 0.0003 0.0197 13.63 0.0003 0.0271 0.0003 0.0197 13.63 0.0003 0.0271 0.0003 0.0197 13.63 0.0003
0.0011 0.0004 0.0151 4.68 4.37E-05 0.0011 0.0004 0.0151 4.68 4.37E-05 0.0011 0.0004 0.0151 4.68 4.37E-05 0.0011 0.0004 0.0151 4.68 4.37E-05
0.0221 0.0071 0.3026 93.53 0.0009 0.0221 0.0071 0.3026 93.53 0.0009 0.0221 0.0071 0.3026 93.53 0.0009 0.0221 0.0071 0.3026 93.53 0.0009

0.0088 0.0028 0.1210 37.41 0.0003 0.0088 0.0028 0.1210 37.41 0.0003 0.0088 0.0028 0.1210 37.41 0.0003 0.0088 0.0028 0.1210 37.41 0.0003
0.0022 0.0007 0.0303 9.35 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05
0.0690 0.0137 0.5945 191.33 0.0019 0.0690 0.0137 0.5945 191.33 0.0019 0.0690 0.0137 0.5945 191.33 0.0019 0.0690 0.0137 0.5945 191.33 0.0019
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On-Road Construction Vehicles-Emission Calculations (Continued)
Appendix A.1.1

2013 2013 2013 2014
October November December January

Estimated Emissions(
3

) (ton/month) Estimated Emissionsi
33 

(tonlmonth) Es
t
imated Emissions( (tonlmonth) Estimated Emissions'

3
) (ton/month)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.0022 0.0007 0.0303 9.35 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05 0.0021 0.0006 0.0258 9.35 8.73E-05
0.0011 0.0004 0.0151 4.68 4.37E-05 0.0011 0.0004 0.0151 4.68 4.37E-05 0.0011 0.0004 0.0151 4.68 4.37E-05 0.0011 0.0003 0.0129 4.67 4.37E-05
0.0044 0.0014 0.0605 18.71 0.0002 0.0044 0.0014 0.0605 18.71 0.0002 0.0044 0.0014 0.0605 18.71 0.0002 0.0042 0.0012 0.0516 18.69 0.0002
0.0338 0.0004 0.0246 17.04 0.0003 0.0338 0.0004 0.0246 17.04 0.0003 0.0338 0.0004 0.0246 17.04 0.0003 0.0318 0.0004 0.0227 17.05 0.0003
0.0011 0.0004 0.0151 4.68 4.37E-05 0.0011 0.0004 0.0151 4.68 4.37E-05 0.0011 0.0004 0.0151 4.68 4.37E-05 0.0011 0.0003 0.0129 4.67 4.37E-05
0.0221 0.0071 0.3026 93.53 0.0009 0.0221 0.0071 0.3026 93.53 0.0009 0.0221 0.0071 0.3026 93.53 0.0009 0.0210 0.0058 0.2582 93.47 0.0009

0.0088 0.0028 0.1210 37.41 0.0003 0.0088 0.0028 0.1210 37.41 0.0003 0.0088 0.0028 0.1210 37.41 0.0003 0.0084 0.0023 0.1033 37.39 0.0003
0.0022 0.0007 0.0303 9.35 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05 0.0022 0.0007 0.0303 9.35 8.73E-05 0.0021 0.0006 0.0258 9.35 8.73E-05

0.0757 0.0138 0.5994 194.74 0.0020 0.0757 0.0138 0.5994 194.74 0.0020 0.0757 0.0138 0.5994 194.74 0.0020 0.0718 0.0114 0.5132 194.65 0.0020
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On-Road Construction Vehicles-Emission Calculations (Continued)
Appendix A.1.1

2014 2014 2014 2014
February March April May

Estimated Emissions"
3

) (ton/month) Estimated Emissions
1

3) (tonlmonth) Estimated Emissions(') (ton/month) Estimated Emissions
1 31 

(ton/month)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.0021 0.0006 0.0258 9.35 8.73E-05 0.0021 0.0006 0.0258 9.35 8.73E-05 0.0021 0.0006 0.0258 9.35 8.73E-05 0.0021 0.0006 0.0258 9.35 8.73E-05
0.0011 0.0003 0.0129 4.67 4.37E-05 0.0011 0.0003 0.0129 4.67 4.37E-05 0.0011 0.0003 0.0129 4.67 4.37E-05 0.0011 0.0003 0.0129 4.67 4.37E-05
0.0042 0.0012 0.0516 18.69 0.0002 0.0042 0.0012 0.0516 18.69 0.0002 0.0042 0.0012 0.0516 18.69 0.0002 0.0042 0.0012 0.0516 18.69 0.0002
0.0318 0.0004 0.0227 17.05 0.0003 0.0318 0.0004 0.0227 17.05 0.0003 0.0318 0.0004 0.0227 17.05 0.0003 0.0318 0.0004 0.0227 17.05 0.0003
0.0011 0.0003 0.0129 4.67 4.37E-05 0.0011 0.0003 0.0129 4.67 4.37E-05 0.0011 0.0003 0.0129 4.67 4.37E-05 0.0011 0.0003 0.0129 4.67 4.37E-05
0.0210 0.0058 0.2582 93.47 0.0009 0.0210 0.0058 0.2582 93.47 0.0009 0.0210 0.0058 0.2582 93.47 0.0009 0.0210 0.0058 0.2582 93.47 0.0009

0.0084 0.0023 0.1033 37.39 0.0003 0.0042 0.0012 0.0516 18.69 0.0002 0.0042 0.0012 0.0516 18.69 0.0002 0.0042 0.0012 0.0516 18.69 0.0002
0.0021 0.0006 0.0258 9.35 8.73E-05 0.0021 0.0006 0.0258 9.35 8.730-05 0.0021 0.0006 0.0258 9.35 8.73E-05 0.0021 0.0006 0.0258 9.35 8.73E-05
0.0718 0.0114 0.5132 194.65 0.0020 0.0676 0.0102 0.4616 175.95 0.0018 0.0676 0.0102 0.4616 175.95 0.0018 0.0676 0.0102 0.4616 175.95 0.0018
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On-Road Construction Vehicles-Emission Calculations (Continued)
Appendix A.1.1

2014 2014 2014 2014
June July August September

Estimated Emissions'l (ton/month) Estimated Emissions(3) (ton/month) Estimated Emissions(
3

) (tmonth) Estimated Emissions(
3 

(ton/month)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 0S2 VOC PM2.5 NOx C02 S02
0.0021 0.0006 0.0258 9.35 8.73E-05 0.0021 0.0006 0.0258 9.35 8.73E-05 0.0021 0.0006 0.0258 9.35 8.73E-05 0.0021 0.0006 0.0258 9.35 8.73E-05
0.0011 0.0003 0.0129 4.67 4.37E-05 0.0011 0.0003 0.0129 4.67 4.37E-05 0.0011 0.0003 0.0129 4.67 4.37E-05 0.0011 0.0003 0.0129 4.67 4.37E-05
0.0042 0.0012 0.0516 18.69 0.0002 0.0042 0.0012 0.0516 18.69 0.0002 0.0042 0.0012 0.0516 18.69 0.0002 0.0042 0.0012 0.0516 18.69 0.0002
0.0318 0.0004 0.0227 17.05 0.0003 0.0318 0.0004 0.0227 17.05 0.0003 0.0318 0.0004 0.0227 17.05 0.0003 0.0318 0.0004 0.0227 17.05 0.0003
0.0011 0.0003 0.0129 4.67 4.37E-05 0.0011 0.0003 0.0129 4.67 4.37E-05 0.0011 0.0003 0.0129 4.67 4.37E-05 0.0011 0.0003 0.0129 4.67 4.37E-05
0.0210 0.0058 0.2582 93.47 0.0009 0.0210 0.0058 0.2582 93.47 0.0009 0.0210 0.0058 0.2582 93.47 0.0009 0.0210 0.0058 0.2582 93.47 0.0009

0.0042 0.0012 0.0516 18.69 0.0002 0.0042 0.0012 0.0516 18.69 0.0002 0.0042 0.0012 0.0516 18.69 0.0002 0.0042 0.0012 0.0516 18.69 0.0002
0.0021 0.0006 0.0258 9.35 8.73E-05 0.0021 0.0006 0.0258 9.35 8.73E-05 0.0021 0.0006 0.0258 9.35 8.73E-05 0.0021 0.0006 0.0258 9.35 8.73E-05
0.0676 0.0102 0.4616 10.0676 0.0102 5.95 0.0018 0.0676 0.0102 0.4616 175.95 0.0018 0.0676 0.0102 0.4616 175.95 0.0018
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On-Road Construction Vehicles-Emission Calculations (Continued)
Appendix A.1.1

2014 2014 2014 2015
October November December January

Estimated Emissions"
3

) (ton/month) Estimated Emissions(3) (ton/month) Estimated Emissions(3) (ton/month) Estimated Emissions(3) (ton/month)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.0021 0.0006 0.0258 9.35 8.73E-05 0.0021 0.0006 0.0258 9.35 8.73E-05 0.0021 0.0006 0.0258 9.35 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05
0.0011 0.0003 0.0129 4.67 4.37E-05 0.0011 0.0003 0.0129 4.67 4.37E-05 0.0011 0.0003 0.0129 4.67 4.37E-05 0.0010 0.0002 0.0112 4.67 4.37E-05
0.0042 0.0012 0.0516 18.69 0.0002 0.0042 0.0012 0.0516 18.69 0.0002 0.0042 0.0012 0.0516 18.69 0.0002 0.0040 0.0010 0.0449 18.68 0.0002
0.0318 0.0004 0.0227 17.05 0.0003 0.0318 0.0004 0.0227 17.05 0.0003 0.0318 0.0004 0.0227 17.05 0.0003 0.0302 0.0004 0.0212 17.05 0.0003
0.0011 0.0003 0.0129 4.67 4.37E-05 0.0011 0.0003 0.0129 4.67 4.37E-05 0.0011 0.0003 0.0129 4.67 4.37E-05 0.0010 0.0002 0.0112 4.67 4.37E-05
0.0210 0.0058 0.2582 93.47 0.0009 0.0210 0.0058 0.2582 93.47 0.0009 0.0210 0.0058 0.2582 93.47 0.0009 0.0200 0.0048 0.2243 93.42 0.0009

0.0042 0.0012 0.0516 18.69 0.0002 0.0042 0.0012 0.0516 18.69 0.0002 0.0042 0.0012 0.0516 18.69 0.0002 0.0040 0.0010 0.0449 18.68 0.0002
0.0021 0.0006 0.0258 9.35 8.73E-05 0.0021 0.0006 0.0258 9.35 8.73E-05 0.0021 0.0006 0.0258 9.35 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05
0.0676 0.0102 0.4616 175.95 0.0018 0.0676 0.0102 0.4616 175.95 0.0018 0.0641 0.0066 0.4026 175.86 0.0016
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On-Road Construction Vehicles-Emission Calculations (Continued)
Appendix A.1.1

2015 2015 2015 2015
February March April May

Estimated Emissions(
3

) (tonimonth) Estimated Emissions(
3

) (tonlmonth) Estimated Emissions(
3
( (ton/month) Estimated Emissions(

3
) (tonlmonth)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05
0.0010 0.0002 0.0112 4.67 4.37E-05 0.0010 0.0002 0.0112 4.67 4.37E-05 0.0010 0.0002 0.0112 4.67 4.37E-05 0.0010 0.0002 0.0112 4.67 4.37E-05
0.0040 0.0010 0.0449 18.68 0.0002 0.0040 0.0010 0.0449 18.68 0.0002 0.0040 0.0010 0.0449 18.68 0.0002 0.0040 0.0010 0.0449 18.68 0.0002
0.0302 0.0004 0.0212 17.05 0.0003 0.0302 0.0004 0.0212 17.05 0.0003 0.0302 0.0004 0.0212 17.05 0.0003 0.0302 0.0004 0.0212 17.05 0.0003
0.0010 0.0002 0.0112 4.67 4.37E-05 0.0010 0.0002 0.0112 4.67 4.37E-05 0.0010 0.0002 0.0112 4.67 4.37E-05 0.0010 0.0002 0.0112 4.67 4.37E-05
0.0200 0.0048 0.2243 93.42 0.0009 0.0200 0.0048 0.2243 93.42 0.0009 0.0200 0.0048 0.2243 93.42 0.0009 0.0200 0.0048 0.2243 93.42 0.0009

0.0040 0.0010 0.0449 18.68 0.0002 0.0040 0.0010 0.0449 18.68 0.0002 0.0040 0.0010 0.0449 18.68 0.0002 0.0040 0.0010 0.0449 18.68 0.0002
0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05
0.0641 0.0086 0.4026 175.86 0.0018 0.0641 0.0086 0.4026 175.86 0.0018 0.0641 0.0086 0.4026 175.86 0.0018 0.0641 0.0086 0.4026 175.86 0.0018
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On-Road Construction Vehicles-Emission Calculations (Continued)
Appendix A.1.1

2015 2015 2015 2015
June July August September

Estimated Emissions~
3

) (ton/monthj Es
t
imated Emissions) (ton/month) Estimated Emissions(

31 
(tonlmonth Estimated Emissions( (ton/month)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05 0 0 0 0 0 0 0 0 0 0
0.0010 0.0002 0.0112 4.67 4.37E-05 0.0010 0.0002 0.0112 4.67 4.37E-05 0.0010 0.0002 0.0112 4.67 4.37E-05 0.0010 0.0002 0.0112 4.67 4.37E-05
0.0040 0.0010 0.0449 18.68 0.0002 0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05
0.0302 0.0004 0.0212 17.05 0.0003 0.0302 0.0004 0.0212 17.05 0.0003 0.0302 0.0004 0.0212 17.05 0.0003 0.0302 0.0004 0.0212 17.05 0.0003
0.0010 0.0002 0.0112 4.67 4.37E-05 0.0010 0.0002 0.0112 4.67 4.37E-05 0 0 0 0.00 0 0 0 0 0 0
0.0200 0.0048 0.2243 93.42 0.0009 0.0200 0.0048 0.2243 93.42 0.0009 0.0200 0.0048 0.2243 93.42 0.0009 0 0 0 0 0

0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05
0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05
0.0622 0.0081 0.3801 166.52 0.0017 0.0602 0.0076 0.3577 157.18 0.0016 0.0572 0.0069 0.3241 143.17 0.0015 0.0372 0.0021 0.0997 49.75 0.0006
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On-Road Construction Vehicles-Emission Calculations (Continued)
Appendix A.1.1

2015 2015 2015 2016
October November December January

Estimated Emissions(
3

) (ton/month) Estimated Emissions(() (ton/month) Estimated Emissions(
3

) (tontmonth) Estimated Emissions(3) (ton/month)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0010 0.0002 0.0112 4.67 4.37E-05 0.0010 0.0002 0.0112 4.67 4.37E-05 0.0010 0.0002 0.0112 4.67 4.37E-05 0.0010 0.0002 0.0099 4.67 4.37E-05
0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05 0.0019 0.0004 0.0198 9.34 8.73E-05
0.0302 0.0004 0.0212 17.05 0.0003 0.0302 0.0004 0.0212 17.05 0.0003 0.0302 0.0004 0.0212 17.05 0.0003 0.0286 0.0004 0.0197 17.06 0.0003

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05 0.0019 0.0004 0.0198 9.34 8.73E-05

0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05 0.0020 0.0005 0.0224 9.34 8.73E-05 0.0019 0.0004 0.0198 9.34 8.73E-05
0.0372 0.0021 0.0997 49.75 0.0006 0.0372 0.0021 0.0997 49.75 0.0006 0.0372 0.0021 0.0997 49.75 0.0006 0.0353 0.0019 0.0888 49.74 0.0006
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On-Road Construction Vehicles-Emission Calculations (Continued)
Appendix A.1.1

2016 2016 2016 2016
February March April May

Estimated Emissionst
3

) (ton/month) Estimated Emissions(3) (ton/month) Estimated Emissions(3) (ton/month) Estimated Emissions(
3
( (ton/month)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0010 0.0002 0.0099 4.67 4.37E-05 0.0010 0.0002 0.0099 4.67 4.37E-05 0.0010 0.0002 0.0099 4.67 4.37E-05 0.0010 0.0002 0.0099 4.67 4.37E-05
0.0019 0.0004 0.0198 9.34 8.73E-05 0.0019 0.0004 0.0198 9.34 8.73E-05 0 0 0 0 0 0 0 0 0 0
0.0286 0.0004 0.0197 17.06 0.0003 0.0286 0.0004 0.0197 17.06 0.0003 0.0171 0.0002 0.0118 10.24 0.0002 0.0171 0.0002 0.0118 10.24 0.0002

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0019 0.0004 0.0198 9.34 8.73E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0019 0.0004 0.0198 9.34 8.73E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0353 0.0019 0.0888 49.74 0.0006 0.0315 0.0010 0.0493 31.07 0.0004 0.0181 0.0004 0.0217 14.90 0.0002 0.0181 0.0004 0.0217 14.90 0.0002
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Passenger Vehicle Emission Factors and
Estimated Emissions
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Passenger Vehicle Emission Factors and Estimated Emissions
Appendix A.1.1

2011 2012 2013 I
Emission Factors'l) mi Emission Factors

1 1
) Imi Emission Factors0

1
) Imi

IOC PM2.5 Nx C2 S02 VOC PM2.5 INOx IC02 I 02 VOC PM2.5 NOx C02 S02
Winter Emission Factors
Passenger Cars 0.6580 0.0113 0.6260 368.10 0.0068 0.5980 0.0113 0.5670 368.10 0.0068 0.5530 0.0113 0.5150 368.10 0.0068

Light-Duty Gasoline Trucks 0.9900 0.0114 0.9760 514.30 0.0095 0.8810 0.0114 0.9050 514.80 0.0095 0.8190 0.0114 0.8290 515.20 0.0095
Summer Emission Factors
Passenger Cars 1.22 0.0113 0.5240 368.10 0.0068 1.10 0.0113 0.4760 368.10 0.0068 1.01 0.0113 0.4340 368.10 0.0068

Light-Duty Gasoline Trucks 1.43 0.0114 0.7660 514.70 0.0095 1.31 0.0114 0.7140 515.10 0.0095 1.23 0.0114 0.6580 515.50 0.0095

Annual Emission Factors"'
2

Passen erCars 0.9365 0.0113 0.5750 368.10 0.0068 0.85 0.0113 0.5215 368.10 0.0068 1 0.7820 0.0113 0.4745 368.10 0.0068
L lht-Duty Gasoline Trucks 1.21 0.0114 0.8710 514.50 0.0095 1.10 0.0114 0.8095 514.95 0.0095 1.02 0.0114 0.7435 515.35 0.0095

Notes:
1. Emission Factors for Passenger Car (LDGV) and Light-Duty Gasoline Truck (LDGT All) were obtained from MOBILE6.2 model.
2. The annual emission factor is an average emission factor derived from the January and July emission factors.

2011 2012 2013
Estimated Emissions (ton/month) Estimated Emissions (ton/month) Estimated Emissions (ton/month

Vehicle Type Miles/Trip'' Days/Month'
4
' VOC PM2.5 Ox C02 S02 VOC PM2.5 1 NOx C02 1 602 VOC PM2.5 NOx C02 S02

Passen er Cars 57.22 30 0392 0.0020 3 5.82 0.0012 0.9872 0.0143 0.5990 .0086
Light-Duty Gasoline Trucks 57.22 30 0.0825 0.0008 0.0593 35.05 0.0006 0.1961 0.0020 0.1448 92.08 0.017 1.2915 0.0144 0.9386 65060 0.0120

STotal Monthly Emissions from Worker Vehicles0.43[MO1 1-16-I0.0i 038100411028115901.09 27710W7IISA;.26
TripslDay(l)x') 36 Trips/Day (1)(2) 94.5 Trips/Day'1)() 667.17

Notes:

1. The trips per day are based on monthly project estimates for the expected distribution of workers averaged over

each year of the construction schedule accounting for carpooling. The carpooling rate of 0.72 vehicles/employee is
from The Mannik & Smith Group, Inc., "Traffic Study: Fermi Nuclear Power Plant Unit 3 Expansion," Section 3.4.2,
November 2009.
2. It is assumed that the fleet of worker vehicles will be 50% passenger cars and 50% light-duty gasoline trucks.

3. Total miles/trip is based on the average roundtrip commuting distance indicated in Table 4.4-4(A) of the
response to RAt TR4.8.3-2 modified to account for vehicles traveling only within the non-
attainment/maintenanca area.
4. It is assumed that each month contains 30 days.
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Passenger Vehicle Emission Factors and Estimated Emissions (Continued)
Appendix A.1.1

2014 2015 2016

Emission Factors"
1

) Imi Emission Factors"
1

' (gmi) Emission Factors
1

) Imi
VOC PM2.5 NOx CO2 S02 VOC PM2.5 NOx C02 I S02 I VOC I PM2.5 NOx I C&2i S02

0.5140 0.0113 0.4700 368.10 0.0068 0.4820 0.0113 0.4310 368.10 0.0068 0.4560 0.0113 0.3960 368.10 0.0068

0.7710 0.0113 0.7640 515.40 0.0095 0.7340 0.0113 0.7110 515.50 0.0095 0.6910 0.0113 0.6570 515.70 0.0095

0.9330 0.0113 0.3980 368.10 0.0068 0.8680 0.0113 0.3660 368.10 0.0068 0.8150 0.0112 0.3380 368.10 0.0068
1.16 0.0113 0.6100 515.70 0.0095 1.09 0.0113 0.5710 515.80 0.0095 1.04 0.0113 0.5330 516.00 0.0095

0.7235 0.0113 0.4340 368.10 0.0068 0.6750 0.0113 0.3985 368.10 0.0068 0.6355 0.0113 0.3670 368.10 0.0068
0.9630 0.0113 0.6870 515.55 0.0095 0.9130 0.0113 0.6410 515.65 0.0095 0.8635 0.0113 0.5950 515.85 0.0095

2014 2015 2016

Estimated Emissions (tonimonth) Estimated Emissions (tonimonth) Estimated Emissions (ton/month)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx CO2 S02
0.6799 0.0106 0.4078 345.91 0.0064 0.2321 0.0039 0.1370 126.57 0.0023 0.2185 0.0039 0.1262 126.57 0.0023

_C0,9049 0.0106 0.6456 484.47 0.0089 0.3139 0.0039 0.2204 177.30 0.0033 0.2969 0.0039 0,2046 177.37 0,0033
1.5848 0.0212 1.0534 830.38 0.0153 0.5460 0.0078 0.3574 303.87 0.0056 0.5154 0.0078 0.3308 303.93 0.0056

Trips/Day 1)(2) 496.62 Trips/Day11)(2) 181.71 TripslDay"1)"() 181.71
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Non-Road Engines-Emission Factors
Appendix A.1.2

2011 2012 1 2013
I=mleelnn l¢•rtn•(4) Inlhhn.hrt r:mleelnn I:=•fn•(4) Inlhhn.hr'l I=ml•=lnn I:=rfn•H) Inthhn.hr

Engine

Equip Rating(z) Load
ID Equipment SCC Code"

1
' hp) Factor(') VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02

1 Trackhoe Cat 320 Track 2270002036 143 0.59 0.2723 0.3209 3.32 536.01 0.0049 0.2451 0.2900 2.96 536.09 0.0047 0.2198 0.2587 2.64 536.17 0.0045
2 Loader-Frontend 2270002060 393 0.59 0.2451 0.2422 4.27 536.09 0.0048 0.2303 0.2213 3.96 536.13 0.0047 0.2180 0.2022 3.67 536.17 0.0046
3 Bulldozer Cat/D9 2270002069 464 0.59 0.2160 0.2132 3.84 536.18 0.0048 0.2039 0.1944 3.52 536.21 0.0047 0.1931 0.1767 3.21 536.25 0.0046

4-a Scraper Cat 651-Tractor Engine 2270002018 526 0.59 0.2183 0.2160 3.89 536.17 0.0048 0.2064 0.1968 3.57 536.21 0.0047 0.1958 0.1789 3.26 536.24 0.0046
4-b Scraper Cat 651-Scraper Engine 2270002018 303 0.59 0.2183 0.2160 3.89 536.17 0.0048 0.2064 0.1968 3.57 536.21 0.0047 0.1958 0.1789 3.26 536.24 0.0046

6 Dump Truck non-highway use 2270002051 598 0.59 0.1791 0.1914 2.97 536.29 0.0047 0.1724 0.1704 2.63 536.31 0.0046 0.1662 0.1487 2.33 536.33 0.0044
7 Riding roller compactor 2270002015 173 0.59 0.3087 0.3240 3.83 535.90 0.0049 0.2843 0.2960 3.47 535.97 0.0048 0.2615 0.2687 3.13 536.04 0.0046
8 Crane RT 60T 2270002045 200 0.43 0.2664 0.1646 3.71 530.24 0.0047 0.2473 0.1466 3.35 530.29 0.0046 0.2294 0.1290 3.02 530.35 0.0045
9 Grader 200hp 14" 2270002048 183 0.59 0.2476 0.2080 3.16 536.08 0.0048 0.2266 0.1849 2.84 536.14 0.0046 0.2074 0.1626 2.55 536.20 0.0044

16 Extended Boom Forklift 2270002060 125 0.59 0.3087 0.3241 3.82 535.90 0.0049 0.2843 0.2960 3.46 535.97 0.0048 0.2615 0.2687 3.13 536.04 0.0046
17 Skid Steer 2270002072 75 0.21 1.62 1.12 6.39 691.08 0.0064 1.51 1.06 6.14 691.42 0.0064 1.41 0.9963 5.91 691.73 0.0063
18 Crane (Manitowac 1015) 2270002045 600 0.43 0.2609 0.1915 4.57 530.25 0.0048 0.2385 0.1712 4.22 530.32 0.0047 0.2247 0.1558 3.92 530.36 0.0046
19 Crane (Manitowac 8000) 2270002045 213 0.43 0.2664 0.1646 3.71 530.24 0.0047 0.2473 0.1466 3.35 530.29 0.0046 0.2294 0.1290 3.02 530.35 0.0045
20 Generator 15kw Diesel 2270006005 20 0.43 0.9378 0.5609 5.88 587.53 0.0054 0.8775 0.5302 5.70 587.71 0.0054 0.8200 0.5012 5.53 587.89 0.0054

Diesel power generator -Caterpillar@ C-
21 15 Tier III Diesel (450hp) 2270006005 469 0.43 0.4027 0.2643 5.32 529.82 0.0048 0.3747 0.2398 5.06 529.91 0.0047 0.3502 0.2192 4.80 529.98 0.0047

21
Mud Separator Pump Caterpillar* C-15
Tier III Diesel (450hp)

22 [Light Plants 7Kw

28 Compressor 185 CFM
Forklift (30001b capacity)30

31
32
33
34
36
37

klift (1O0001b capacity)
klift (350001b capacity)
Compressors 750CFM
table welders/Generatc
ne RT 20T

2270006010
2270002027
2270006010
2270002045
2270006025
2270006015
2270003020
2270003020
2270003020
2270006015
2270006025
2270002045
2270002045
2270002045
2270002045
2270002045
2270003010
2270001060
2270006015

469
8

80
230
19

0.43
0.43
0.43
0.43
0.21

0.4041 0.2739 5.33
5.34
5.59
3.71
6.502.08 1 1.12 689.69 1 0.0063 1 1.91 1 1.04

529.82 1 0.0048 1 0.3759 1 0.2487 5.07
5.12
5.34
3.35
6.28

Crane RT 100T
Crane RT 150T-Carrier Engine

529.90 1 0.0047 1 0.3513 1 0.2276

690.20 1 0.0063 1 1.75 1 0.9687

4.81
4.94
5.10
3.02
6.07 690.68 1 0.0063

529.98 1 0.0047

61 0.43 0.4526 0.4026 4.75 589.00 0.0054 0.4179 0.3796 4.54 589.10 0.0054 0.3820 0.3439 4.34 589.21 0.0053
56 0.59 0.2694 0.3028 3.51 595.34 0.0055 0.2325 0.2757 3.27 595.45 0.0055 0.2041 0.2236 3.16 595.54 0.0052

92.5 0.59 0.2769 0.5073 3.60 595.32 0.0055 0.2286 0.4371 3.07 595.46 0.0052 0.1994 0.3490 2.68 595.55 0.0049
164 0.59 0.2288 0.3435 2.88 536.14 0.0049 0.2045 0.2901 2.52 536.21 0.0046 0.1848 0.2324 2.20 536.27 0.0044
300 0.43 0.2887 0.1806 4.04 530.17 0.0048 0.2694 0.1632 3.72 530.23 0.0046 0.2520 0.1469 3.41 530.28 0.0045
63.4 0.21 1.49 1.05 6.10 691.49 0.0064 1.39 0.9945 5.88 691.78 0.0064 1.30 0.9311 5.68 692.05 0.0063
130 0.43 0.3031 0.2383 4.00 530.12 0.0049 0.2801 0.2172 3.63 530.19 0.0047 0.2587 0.1963 3.28 530.26 0.0046
275 0.43 0.2664 0.1646 3.71 530.24 0.0047 0.2473 0.1466 3.35 530.29 0.0046 0.2294 0.1290 3.02 530.35 0.0045
516 0.43 0.2609 0.1915 4.57 530.25 0.0048 0.2385 0.1712 4.22 530.32 0.0047 0.2247 0.1558 3.92 530.36 0.0046
177 0.43 0.2664 0.1646 3.71 530.24 0.0047 0.2473 0.1466 3.35 530.29 0.0046 0.2294 0.1290 3.02 530.35 0.0045
600 0.43 0.2609 0.1915 4.57 530.25 0.0048 0.2385 0.1712 4.22 530.32 0.0047 0.2247 0.1558 3.92 530.36 0.0046
49 0.21 2.31 1.12 6.26 688.99 0.0063 2.17 1.07 6.15 689.44 0.0063 2.02 1.01 5.96 689.89 0.0062

20.8 0.21 2.52 1.30 7.11 688.38 0.0063 2.38 1.24 6.93 688.80 0.0063 2.24 1.18 6.75 689.21 0.0063
540 0.43 0.3244 0.2335 4.90 530.06 0.0048 0.3003 0.2129 4.59 530.13 0.0047 0.2778 0.1934 4.30 530.20 0.0046
1140 0.43 0.4041 0.2739 5.33 529.82 0.0048 0.3759 0.2487 5.07 529.90 0.0047 0.3513 0.2276 4.81 529.98 0.0047
443 0.43 0.4041 0.2739 5.33 529.82 0.0048 0.3759 0.2487 5.07 529.90 0.0047 0.3513 0.2276 4.81 529.98 0.0047

38-a
38-b Crane RT 150T-Superstructure Engine

39

moreassors 1600CFM
48 118" Booster Pump (3)
49 14" Booster Pump

Notes:
1. Source Classification Codes (SCC) from Appendix B of USEPAs, "User's Guide for the Final NONROAD2005 Model," EPA-420-R-05-013, December 2005.
2. The engine rating for each piece of equipment was obtained from manufacturer specification sheets.
3. Load factors from Appendix A of USEPA. "Median Life, Annual Activity, and Load Factors Values for Nonroad Engine Emissions Modeling," EPA420-P-04-005. April 2004.
4. Annual Emission Factors obtained from USEPA's NONROAD2008a Model (available at http:/iwww.epa.gov/oms/nonrdmdl.htm).
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Non-Road Engines-Emission Factors (Continued)
Appendix A.1.2

2014 2015 2016
Emission Factors

1 4) 
1gbhp-hr) Emission Factors

14) 
4gbhp-hr_ Emission Factors(

4
) !qbhp-hr_

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.1974 0.2261 2.19 536.23 0.0044 0.1833 0.1891 1.82 536.28 0.0042 0.1712 0.1516 1.49 536.31 0.0041
0.2071 0.1844 3.32 536.20 0.0045 0.1975 0.1679 2.99 536.23 0.0044 0.1888 0.1522 2.68 536.26 0.0044
0.1843 0.1606 2.86 536.27 0.0045 0.1768 0.1452 2.53 536.30 0.0044 0.1702 0.1306 2.22 536.32 0.0043
0.1866 0.1627 2.91 536.27 0.0045 0.1788 0.1474 2.58 536.29 0.0044 0.1720 0.1328 2.27 538.31 0.0043
0.1866 0.1627 2.91 536.27 0.0045 0.1788 0.1474 2.58 536.29 0.0044 0.1720 0.1328 2.27 536.31 0.0043
0.1606 0.1250 1.95 536.34 0.0042 0.1555 0.1009 1.63 536.36 0.0040 0.1509 0.0771 1.33 536.37 0.0039
0.2404 0.2436 2.74 536.10 0.0045 0.2209 0.2192 2.38 536.16 0.0044 0.2029 0.1955 2.04 536.22 0.0043
0.2130 0.1137 2.63 530.40 0.0044 0.1979 0.0996 2.27 530.44 0.0042 0.1843 0.0865 1.95 530.48 0.0041
0.1903 0.1407 2.15 536.25 0.0043 0.1787 0.1177 1.82 536.29 0.0041 0.1687 0.0949 1.52 536.32 0.0040
0.2403 0.2436 2.74 536.10 0.0045 0.2208 0.2192 2.38 536.16 0.0044 0.2029 0.1955 2.04 536.22 0.0043

1.31 0.9361 5.71 692.02 0.0062 1.22 0.8776 5.51 692.29 0.0061 1.14 0.8206 5.33 692.55 0.0060
0.2130 0.1417 3.56 530.40 0.0045 0.2028 0.1287 3.21 530.43 0.0044 0.1937 0.1165 2.89 530.46 0.0043
0.2130 0.1137 2.63 530.40 0.0044 0.1979 0.0996 2.27 530.44 0.0042 0.1843 0.0865 1.95 530.48 0.0041
0.7653 0.4732 5.36 588.05 0.0054 0.7138 0.4463 5.20 588.21 0.0054 0.6658 0.4210 5.06 588.35 0.0054

0.3290 0.2024 4.50 530.05 0.0046 0.3092 0.1868 4.20 530.11 0.0045 0.2905 0.1720 3.92 530.16 0.0045

0.3301 0.2103 4.50 530.04 0.0046 0.3102 0.1942 4.21 530.10 0.0045 0.2914 0.1789 3.92 530.16 0.0045
0.6783 0.4652 4.79 588.31 0.0054 0.6516 0.4415 4.65 588.40 0.0054 0.6327 0.4161 4.55 588.45 0.0054
0.5630 0.4769 4.80 588.66 0.0052 0.5301 0.4478 4.52 588.76 0.0051 0.4985 0.4195 4.25 588.86 0.0050
0.2130 0.1137 2.63 530.40 0.0044 0.1979 0.0996 2.27 530.44 0.0042 0.1843 0.0865 1.95 530.48 0.0041

1.60 0.8960 5.87 691.15 0.0064 1.45 0.8253 5.68 691.59 0.0064 1.32 0.7570 5.50 692.01 0.0064
0.3489 0.3097 4.16 589.31 0.0052 0.3182 0.2768 3.98 589.41 0.0050 0.2897 0.2451 3.82 589.49 0.0049
0.1821 0.1743 3.08 595.61 0.0049 0.1667 0.1304 3.05 595.65 0.0046 0.1549 0.0891 3.03 595.69 0.0043
0.1766 0.2570 2.06 595.62 0.0046 0.1605 0.1653 1.52 595.67 0.0043 0.1483 0.0806 1.04 595.71 0.0041
0.1695 0.1726 1.72 536.32 0.0041 0.1568 0.1123 1.28 536.36 0.0039 0.1469 0.0566 0.8974 536.39 0.0037
0.2567 0.1749 3.94 530.27 0.0045 0.2373 0.1574 3.61 530.32 0.0045 0.2079 0.1030 2.34 530.41 0.0042

1.22 0.8722 5.50 692.31 0.0062 1.13 0.8154 5.32 692.56 0.0061 1.05 0.7605 5.15 692.80 0.0060
0.2387 0.1769 2.86 530.32 0.0045 0.2202 0.1585 2.48 530.38 0.0044 0.2032 0.1408 2.14 530.43 0.0042
0.2130 0.1137 2.63 530.40 0.0044 0.1979 0.0996 2.27 530.44 0.0042 0.1843 0.0865 1.95 530.48 0.0041
0.2130 0.1417 3.56 530.40 0.0045 0.2028 0.1287 3.21 530.43 0.0044 0.1937 0.1165 2.89 530.46 0.0043
0.2130 0.1137 2.63 530.40 0.0044 0.1979 0.0996 2.27 530.44 0.0042 0.1843 0.0865 1.95 530.48 0.0041
0.2130 0.1417 3.56 530.40 0.0045 0.2028 0.1287 3.21 530.43 0.0044 0.1937 0.1165 2.89 530.46 0.0043

1.87 1 0.9480 5.77 1 690.33 1 0.0062 1 1.73 1 0.8886 5.59 690.76 1 0.0061 1 1.60 1 0.8315 5.42
6.24
3.30
3.92
3.92

691.16 1 0.0060

0.3301 1 0.2103 4.50 1 530.04 1 0.0046 1 0.3102 1 0.1942 530.16 1 0.0045
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Non-Road Engines-Estimated Emission Calculations
Appendix A.1.2

Hours of Operation") (Hrs/Month): 300
2011 2011
April May

Estimated Emissions"• (ton/month) Estimated EmissionsI" (ton/month)
SCC HP Load

Eqi DEquipment Classlfioation(2) Rating"') Factorl4) VOC PM2.5 NO. C02 S02 VOC PM2.5 NOx C02 S02
I Trackhoe Cat 320 Track 2270002036 143 0.59 0.0152 0.0179 0.1855 29.91 0.0003 0.0152 0.0179 0.1855 29.91 0.0003
2 Loader-Frontend 2270002060 393 0.59 0.0752 0.0743 1.31 164.42 0.0015 0.0752 0.0743 1.31 164.42 0.0015

Bulldozer Cat ID9 2270002069 464 0.59 0.0391 0.0386 0.6958 97.08 0.0009 0.0391 0.0386 0.6958 97.08 0.0009
-4a ScraperCat651-TractorEngins 2270002018 526 0,59 0.0896 0.0887 1.60 220.10 0.0020 0.0896 0.0887 1.60 220.10 0.0020

4b Scraper Cat 651 -Scrape rEngine 2270002018 303 0.59 0.0516 0.0511 0.9192 126.79 0.0011 0.0516 0.0511 0.9192 126.79 0.0011
Dump Truck non-highway use 2270002051 598 0.59 0.0418 0.0447 0.6941 125.14 0.0011 0.0418 0.0447 0.6941 125.14 0.0011

7 Riding roller compactor 2270002015 173 0.59 0 0 0 0 0 0.0417 0.0437 0.5165 72.35 0.0007
8 Crane RT 60T 2270002045 200 0.43 0.0076 0.0047 0.1055 15.08 0.0001 0.0152 0.0094 0.2110 30.16 0.0003
9_Gaer20p14' 2270002048 183 0.59 0.0088 0.0074 0.1128 19.14 0.0002 0.0088 0.0074 0.1128 19.14 0.0002
16 Extended Boom Forklift 2270002060 125 0.59 0.0151 0.0158 0.1866 26.14 0.0002 0.0151 0.0158 0.1866 26.14 0.0002
17 Skid Steer 2270002072 75 0.21 0.0169 0.0117 0.0665 7.20 0.0001 0.0169 0.0117 0.0665 7.20 0.60-001
18 Crane (Manitowac 1015) 2270002045 600 0.43 0 0 0 0 0 0 0 0 0 0
19 Crane (Manitowac 8000) 2270002045 213 0.43 0 0 0 0 0 0 0 0 0 0
20 Generator 15kw Diesel 2270006005 20 0.43 0 0 0 0 0 0 0 0 0 0

Dislpoe enerator,-
Caterpillar@ C_15 Tier III Diesel

21 (450hp) 2270006005 469 0.43 0 O 0 0 00 0 0 0 0

Mud Seaprator Pump Caterpillar©
21 C-1 5 Tier III Diesel (450hp) 2270006010 469 0.43 0 0 0 0 0 0 0 0 0 0
22 Light Plants 7Kw 2270002027 8 0.43 0 0 0 0 0 0 0 0 0 0

Sump Pump 6" Portable Water
23 1Pums 2270006010 80 0.43 0

230 0.43
0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

19 1 0.21
r 185 CFM 2270006015 61 1 0.43 0

0 0 0 0 0 0 0 0

0
0
0
0

0
0
0
O
0
0

0
0
0
0
0
0
0
0
0
0
0

0 0
32
33

0
O
0
O
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

34 Portable welders/Generator 5 63.4 0.21 0
130 0.43 0 0

2270002045 275 0.43 0 0

TierEngine 1 2270002045 516 [ 0.43 1 0 1 0 1 0 1 0 1 0 10 [ 0 0 o 0
.,rane 1i ioui-ouperssrucsure38-b Enaine 2270002045 177 0.43 0 0 0 0 0 0 0 0 0 0

-E-- 0
40
41

0
0
0
0

-0
0

0
0
0
0

-0
0

0
0
0
0
_0
0

0
0
0
0
0
0

0 0 0 0

43 lAIr Compressors 1600CFM 2270006015 540 0.4
2270006010 1140
2270006010 443 1 0.43 0 1 0 0

Monthly Sum! 0.3609 I 0.354R 1 5.87 1 831.01 1 0.0075 1 0.4102 0.4032

Notes:
1. Hours of Operation is based on a schedule of 10 hours per day and 30 days per month.
2. Source Classification Codes (SCC) from Appendix B of USEPA's, "User's Guide for the Final NONROAD2005 Model," EPA-420-R-05-013, December 2005.
3. The engine rating for each piece of equipment was obtained from manufacturer specification sheets.
4. Load factors from Appendix A of USEPA, "Median Life, Annual Activity, and Load Factors Values for Nonroad Engine Emissions Modeling," EPA420-P-04-005, Apil 2004.
5. Monthly estimated emissions are based on the scheduled use of the equipment for each month, emission factors from USEPAs NONROAD2008 model, engine rating, load
factor, and hours of operation per month.
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2011 2011 2011
July August September

3m;
15

) (ton/month) Estimated Emissionst
5

l (ton/monthl Estimated Emissions'
5

) (ton/month) Estimated Emissions"
1
' ftonlmonth)

C02 S02 VOC PM2.5 I NOx I C02 I S02 VOC PM2.5 NOx I C02 I S02VOC PM2.5 NOx PM2.5 NOx C02 I S02 VOC

0.0587 0.0579 1.04 1 145.62 0.0013 0.0587 0.0579 1.04 1

).0022 0.0836 0.0893
5 0.0007 0.0417 0.0437

1 0.0004 0.0227 0.0140 0.3165 45.24
19.14
65.35
7.20

0.0004 0.0227 0.0140 0.3165 45.24 0.0004 0.0227 0.0140 0.3165 45.24 0.0004
0.0002
0.0006
0.0001
0.0008
0.0006

0.0169
0.0445
0.0323
0.0053

0.0537

0.0117
0.0327
0.0199
0.0032

0.0353

0.0665
0.7801
0.4495
0.0335

0.7098

7.20 0.0001 0.0169 0.0117 0.0665 0.0001 0.0169 0.0117 0.0665 7.20
0.0008 0.0445 0.0327 0.7801 90.48 0.0008 0.0445 0.0327 F-0.7801 T 90.48

4 0.0006 0.0323 0.0199 0.4495 64.24 0.0006 0.0323 0.0199 1 0.4495 1 64.24 0.0006 0.0323 0.0199 0.4495 64.24
0.0000 0.0053 0.0032 0.0335 3.34 0.0000 0.0053 0.0032 0.0335 3.34 0.0000 0.0053 0.0032 0.0335 3.34 1 0.0000

70.67 0.0006 0.0537 0.0353 0.7098 70.670.0006 0.0537 0.0353 0.7098 70.67 0.0006 0.0537 0.0353 0.7098 70.67 0.0006

0.0269 1 0.0183 0.3554 35.33 0.0003 0.0269 0.0183 0.3554 35.33 0.0003 0.0269 0.0183 0.3554 35.33 0.0003 0.0269 0.0183 0.3554 35.33 0.0003
0.0036 0.0025 0.0243 2.68 00000 0.0036 0.0025 0.0243 62.68 0.0000 10.0036 00025 00243 2.68 0.0000 0.0036 0.0025 0.0243 2.68 0.0000

0.0077 0.0065 0.0636 6.69 0.0001 0.0077 0.0065 0.0636 6.69 0n001 n n 077 n n.006 n .Ir6R r 00 n n001 nn077 n nn00r 0n nR s A6
0.0087 1 0.0054 0.1213 17.34
0.0082 1 0.0044 [ 0.0257 1 2.73
0.0039 1 0.0035 [ 0.0412 5.11

0.0001
0.0002
0.0000
0.0000

00
0
0
0
0
0

0

0
0
0
0
0

0 0 0
0
0
0
0
0
0
_0

0

0
0U
0
0
0
0

0

0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 00101

0 0

0
0
0

0
0
0
0
0

2.59

0
0

-0

0

0
T
T

0

0
0
0

0

0

0
0
0
0

0

0

0 0 0 0 0 0 0 0 0 0 0

0 A 0 0 n 0 n n 0 n
2 2 2 20 0 0 1 0 1 0 0 8 8
0 0 0 0 0 0 0 0 0 0 0

0.1965 0.1332 257.66 0.0023
57 33.38 0.0003

1822.04 0.0164 0.9601 0.8231 14.06 1822.04 0.0164 0.8707 0.7347 1 12.47 1 1607.48 0.0145 0.8354
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2011 2011 2012
vember December January

missi missions(
5
) (tonlmonthi Estimated Emissionses) (ton/monthl Estimated Emissions(5) (tonimonth)

voc
0.0380
0.0752
0.0587
0.0224
0.0129
0.0836
0.0417
0.0227
0.0088

PM2.5 NOx C02
74.77

164.42
145.62

S02 VOC PM2.5 NOx I C02 S02 VOC I PM2.5 I NOx I C02 S02 VOC PM2.5 I NOx I C02 I S02

0.0579 1.04 0.0013 0.0587 0.0579 1.04 145.62 0.0013 0.0587 0.0579 1.04 145.62 0.0013 0.0554 0.0528

0.0094 10.2110 0.0141 1 0.0083 1 0.1908 30.16

0.0376

0.0003
0.0002
0.0006

6.62E-05
0.0008
0.0006

0.0169
0.0445
0.0323
0.0053

0.0537

0.0117 0.0665 7.20 0.0001 0.0169 0.0117
0.0327
0.0199
0.0032

0.0353

0.0665
0.7801
0.4495
0.0335

0.7098

7.20
90.48
64.24
3.34

70.67

0.0001
0.0008
0.0006

3.07E-O0

0.0006

0.0169
0.0445
0.0323
0.0053

0.0537

0.0117 0.0665 7.20 6.62E-051 0.0157 1 0.0110 1 0.0640 7.:
1 0.7801 90.48 0.0008 0.0407 0.0292 0.7201 1 0

0.4495 64.24 0.0006 0.0300 1 0.0178 1 0.4064 64.25
0.0335 1 3.34 13.07E-051 0.0050 1 0.0030 1 0.0324 3.34 13.07E-05

0.0353 0.7098 70.67 0.0006 0.0537 0.0353 0.7098 70.67 0.0006 1 0.0500 1 0.0320 1 0.6747 70.68 0.0006

0.0269 0.0183 0.3554 35.33 0.0003 0.0269 0.0183 0.3554 35.33 0.0003 0.0269 0.0183 0.3554 35.33 0.0003 0.0251 1 0.0166 0.3378 35.34 0.0003
0.0036 0.0025 0.0243 2.68 0.0000 00036 0.0025 0.0243 2.68 2,46E-05 0.0036 0.0025 0.0243 2.68 42.46E-05 00034 0.0024 0.0233 2 .68 2,46E-05

0.0077 0.0065 0.0636 6.69 0.0001 0.0077 0.0065 0.0636 6.69 0.0001 0.0077 0.0065 0.0636 6.69 6.15E-051 0.0072 1 0.0061 1 0.0607 R RQ R NfFl-nq

0.0087 0.0054 1 0.1213 17.34 0.0002 0.0087 [ 0.0054 0.1213 17.34 0.0002 0.0087 0.0054
0.0082 1 0.0044 1 0.0257 1 2.73 12.51E-051 0.0082 [ 0.0044 0.0257 1 2.73 12.51E-051 0.0082 1 0.0044
0.0039 1 0.0035 1 0.0412 5.11 4.70E-051 0.0039 [ 0.0035 0.0412 1 5.11 14.70E-051 0.0039 1 0.0035

0 0
T
T
T

0
T
T
T

0

0 0
0 0 0 0

0
0
0
0
0
0
0

0

0 0
_0
0
0
0
0

0
-0
-0
0
0
0
0
0

0

0
-0
_0
_0
0
0
0
0

0

0
-0
0

-0
0
0
0
0

0

0
-0

_0
-0
0
0
0
0

0

0
-0

0
-0
0
0
0
0

0

0
_0
_0
_0

0
0
0
0

0

0
_0
_0

0 0
0

0
0
0

0

0
_0
_0
_0
0
0
0
0

0

0 0
0 0 0 0 0
0

0
0
0

0

0
0
0

0

0
0
0

0

0
0
-L

0

0 0 0

0
0
0

0
0
0
0
0

0.1965

0
0

0

00

0

0
-0
0
0
0
0

0

0 0 0

0
0
0
0
0

0.1332

0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

0.1965 0.1332 2.59 257.66 0.0023 2.59 257.66 0.0023 0.1965
1 0.3357 [ 33.38 0.0003 0.0255

11.22 1434.04 1 0.0129 0.7925 0.6601 11.11 1418.96 0.0128 0.7387 0.5986 10.27 1419.12 0.0125
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.11.2

2012 2012 2012
March April May

ronthl Estimated Emissionss
16

Iton/monthl Estimated Emissions
15

) (tonlmonth) Estimated Emissions(
t

(tonrmonth)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 I NOx I C02 S02 VOC PM2.5 NOx C02 S02

0.0554 0.0528 0.9554 145.63 1 0.0013 0.0554 0.0528 0.9554 145.63 0.0013 0.0369

312.87 0.0027 0.1006 0.0994 1.54 312.87 0.0027
72.36 0.0006 0.0384 0.0400 0.4679 72.36 0.0006

0.0003 0.0070 0.0042 1 0.0954 1 15.08 0.0001 0.0070 0.0042 0.0954 15.08 0.0001
0.0081
0.0347
0.0157 0.0110 1 0.0640 1 7.20 16.62E-051 0.0157 1 0.0110 1 0.0640 1 7.20 16.62E-051 0.0157 1 0.0110 1 0.0640 1 7.20 16.62E-05 0.0157 10.011

0.0008 0 0 0 0 1 0 0 1 0
0.0006 0 0 0 0 0 0 0 0 0 0
3.07E-051 0 0 0 0 0 0 0 1 0 0 1 0

0.6747 00.0500 0.0320 70.68 1 0.0006 1 0.0500 1 0.0320 1 0.6747 1 70.68 1 0.0006 0 0 0 0 0 0 0 0 0

0.0251 0.0166 1 0.3378 35.34 1 0.0003 1 0.0251 0.0166 0.3378 35.34 0.0003 00 0 0 0 0 0 0 0 0
0.0034 0.0024 0.0233 2.68 2.460-05 0.0034 0.0024 0.0233 2668 T 2 46E-05 0 0 0 00 0

0.0072 0.0061 1 0.0607 1 6.69 I 6.06E-051 0.0072 1 0.0061 1 0.0607 1 6.69 6.06E-051 0.0289 1 0.0246 1 0.2430 9r 7R n nnnI n n9R0 I Of4f n nnnq

0.0081 1 0.0048 1 0.1097 1 17.34 1 0.0002 I 0.0081 I 0.0046 1 0.1091 1 1f.34
0.0076 0.0041 1 0.0249 1 2.73 12.51E-051 0.0076 1 0.0041 1 0.0249 1 2.73

0.0033 0.0394 5.11 4.70E-05 0.0036 0.0033 0.0394 5.11
0 10 10 1 0 1 0 0

0 0
010 F

0
0
0
O
0
0
0
0

0

0
0
0
0
0
0
0
0

0

0
0
0
0
0
0
0
0

0

0

0
0

0
0

0

0 0 0 0 0 0 0
0 1 0 0 0 O0 0 0 0 0
0 0 0 0 0 0 0 0 0

0 0

0 0 0 0 0 0 0 0
0 0 O
0 0 0 0

0 0 0 0 0 0 0 0 A 11 (0 (A 0 0 0 N

2 2 2 2 2 2 0 -0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0

0
0

0.1828 0.1210 2.46 257.70 0.0023 0.1828 0.1210 2.46 257.70
0.0157 0.3191 33.38
0.5986 10.27 1419.12 0.0125 0.3447 0.3334 4.74 793.93 0.0069 0.3447 0.3334 4.74 793.93 1 0.0069
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

___________2012 2012 _______

___________July jAugust _______
^.•(S) l•^.lm^.Ik'l ICa•'lm•lnrl I::mleel^n=(S) II^.lm^ntk• 6 d P)
3 ts) t / th E ti t

VOC PM2.5 NOx C02 S02 VOC I PM2.5 I NOx I C02 I S02 VOC I PM2.5 I NOx C02 I S02 PM2.5VOC NOx

0.0369 0.0352 0.6369 97.09 I

C02 S02
74.79 0.0007
123.33 0.0011
97.09 0.0008

0 0
0 0

312.87 0.0027
72.36 0.0006
15.08 0.0001
38.29 0.0003

6 0.0994 1.54 312.87 0.0994 1.54 312.87 0.0027 0.1006
1 0.0400 0.4679 72.36 ,4 0.0400 0.4679 72.36 0.0006 0.0384

0.0070 1 0.0042 0.0954 15.08 0.0001 1 0.0070 1 0.0042 0.0954 15.08 0.0001 0.0070 1 0.0042 1 0.0954

26.14 0.0002
0.0157 0.0110 1 0.0640 1 7.20 16.62E-051 0.0157 1 0.0157

0 0 0 0 0
0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 O 0O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 O 0 0 0 0 0 0 000 0 0 0

0.0289 0.0246 0.2430 26.78 0.0002 0.0289 0.0246 n3 q4R( ?ri 7R n nnn9(3 n3 n2wi n nqd4R n3 9din 9r 7A n3 nnnq3 n nq2AQ n n•4R n g43n 9Si 7A n 0002

0 0 0 0
0 0 0 0
0 0 0 0
0 O 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

0
0
0
0

0

0

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0

0 0 0

0
0
o

-2-0

o-w

0
-0
-k0
-w

0
-0
-i0
-wA3 A tA A3 A A A n n n n

0 0
2 2 2 2 20 0 0 1 0 1 0 0 0 1 0 0 8 1 8 6 6 8 1 8

a 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 1 0
0 0 0 0 0

0
0

0.3447 1 0.3334 1 4.74 793.93 0.0069 0.3447 0.3334 4.74 1 793.93 1 0.0069 0.3447 0.3334 4.74 793.93 0.0069 f-
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

VOC PM2.5 NOx C02 S02 vOc PM2.5 NOx C02 S02 Voc PM2.5 NOx C02 S02 VOC I PM2.5 I NOx C02 I S02
0.0274 0.0324 0.3307 59.83 1 0.0005 0.0274

0.0530
0.0369

0
0

0.1006
0.0384

0.0324
0.0509
0.0352

0
0

0.0994
0.0400

0.3307
0.9108
0.6369

0
0

1.54
0.4679

59.83
123.33
97.09

0
0

0.0005 0.0274 0.0324
0.0509
0.0352

0
0

0.3307 59.83 0.0005 0.0245 1 0.0289 1 0.2941
0.9108 123.33 0.0011 0.0669 0.0620 1.13
0.6369

0
0 1 0 0

97.09
0
0

312.87
72.36
15.08
19.14

0.0008
0
0

0.0027
0.0006
0.0001
0.0002

0.0350 0.0320 0.5820 97.09 1 0.0008

0.0384 0.0400 0.4679 72.36 0.0006 72.36
0.0070 0.0042 0.0954 15.08 0.0001 0.0070 0.0042 1 0.0954 15.08
0.0081 0.0066 0.1013 19.14 0.0002 0.0081 0.0066 0.1013 19.14 0.0002 1 0.0081 0.0066 0.1013 0.0074 0.0058 0.0909 1 19.15 0.0002

0.0144 0.1690 26.14 0.0002 0.0128 0.0131 0.1527 26.15 0.0002
0.0110 0.0640 7.20 6.62E-051 0.0147 1 0.0104 1 0.0616 7.21 6.53E-05

0 0
0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(1 ( n n 0 n 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 O 0 0
0.05 005 .53 66 .5-5 008 .00.0.08 6.69 6.15E-05 0.085 0.00059 0.53 66 .5-5 008 .06 0.0562 1 6.69 16-15E-05

0.0289 0.0246 0.2430 26.78 0.0002 0.0289 0.0246 0.2430 26.78 0.0002 0.0289 0.0246 0.2430 26.78 0.0002 0.0272 0.0231 1 0.2321 26.78 0.0002

0 0 1 0 0 0 0 [ 0 1 0 0 1 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0

0 0
0 0

0 0 0 0 0 0 0 0 0 C
0 0 0 0 0 0 0 0 0 C•

0.0230 0.0139 0.3170 45.24
0

9.80
20.74
38.91

13.35

0.0004 0.0230 0.0139 0.3170
0

0.0670
0.1312
0.3096

0.0844
0
0

0.0200

45.24 0.0004 0.0230 0.0139 0.3170 45.24 0.0004 0.0215 1 0.0125 1 0.2912 45.24 1 0.0004
0 0 0 0 [ 0 1 0 0 0 0

0.0062 0.0037 0.0844 0.0001 0.0062 0.0037 13.35 0.0001 1 0.0062

0.0040
0.0057
0.0126

0.0037
0
0

0.0036

0.0670
0.1312
0.3096

0.0844
0
0

0.0200

9.80
20.74
38.91

13.35

8.76E-051 0.0048 1 0.0036 1 0.0605 9.80 1 8.52E-05

0.0001 1 0.0058 1 0.0032 1 0.0760 13.35 1 0.0001
0 2 0 0 0 0 0 .

0 0 0 0 0 0 1 0

0.0069 0.0036 0.0200 1 1.99 1 .83E-051 0.0069 1 0.0036 1.99 11.83E-051 0.0069 1.99 1 1.83E-051 0.0065 1 0.0034 1
0.0654 1.41 0.0853[ 0.0594

0 0 0.0000 1 0 0 0 0
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02C02 S02 VOC PM2.5 NOx S02 VOC PM2.5 NOx C02 S02
0.0245 0.0289 0.2941 59.84 0.0005 0.0245 0.0289 0.2941 59.84 0.0005 0.0184 0.0217 0.2206 44.88

164.45 0.0014 0.0669 0.0620 1.13 164.45 0.0014 0.0669 0.0620 1.13 164.45
97.09 0.0008 0.0350 0.0320 0.5820 97.09 0.0008 0.0350 0.0320 0.5820 97.09 0.0008 0.0350 0.0320 0.5820 97.09 0.0008

0 0

0.0074 0.0058 0.0909 19.15 0.0002 0.0074 0.0058 0.0909 19.15 0.0002 0.0074 0.0058 0.0909 19.15 0.0002 0.0074 0.0058 0.0909 19.15 0.0002
26.15 0.0002 0.0128 0.0131 0.1527 26.15 0.0002 0.0255 0.0262 0.3055 52.29 0.0005 0.0255 0.0262 0.3055 52.29 0.0005
7.21 6.53E-051 0.0147 1 0.0104 1 0.0616 1 7.21 16.53E-051 0.0293 1 0.0208 1 0.1232 1 14.41 1 0.0001 0.0293 0.0208 0.1232 14.41 0.0001

0 0 0 0 0 0 0 0 0 0 0 0

00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0081 0.0056 0.0562 6.69 6.15E-05 0.0081 0.0056 0.0562 6.69 6.15E-05 0.0081 0.0056 0.0562 6.69 6.15E-05 0.0081 0.0056 0.0562 6.69 6.15E-05

0.0272 0.0231 0.2321 26.78 0.0002 0.0272 0.0231 0.2321 26.78 0.0002 0.0272 0.0231 0.2321 26.78 0.0002 0.0272 0.0231 0.2321 26.78 0.0002
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0215 0.0125 0.2912 45.24 0.0004 0.0215 0.0125 0.2912 45.24 0.0004 0.0215 0.0125 0.2912 45.24 0.0004 0.0215 0.0125 0.2912 45.24 0.0004
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0048 1 0.00361 0.0605

0.0058 0.0032 1 0.0760

9.80
20.74
38.91

13.35
0
0

1.99

8.52E-051 0.0048 1 0.0036 1 0.0605

0.0001 1 0.0058 1 0.0032 1 0.0760

9.80
20.74
38.91

13.35
0
0

1.99

8.52E-051 0.0048 1 0.0036 1 0.0605 9.80 1 8.52E-051 0.0048 1 0.0036 1 0.0605 9.80 1 8.52E-05

0.0001 1 0.0058 0.0032 1 0.0760 13.35 0.0001 0.0058 1 0.0032 1 0.0760 13.35 0.0001

0.0065 0.0034 1 0.0195 1.83E-051 0.0065 1 0.0034 1 0.0195 1.83E-051 0.00651 0.0034
162.85 1 0.0014 0.0853 0.0594

0 0 1 0 0 0 0 0 0 0 0 0 0
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2013 2013 2013
June July August F

Estimated Emissions"' (ton/month) Estimated Emissions 71 ton/mont Estimated EmissionsaS) (tonimonth) Estimated El PjI•.m~h......... ....

VOC PM2 1 NO. rn2 S,2 VOC PM2A NO. 'rO2 S02 VOr I PM2 I NO. rn2 I _02 i VOnr I PM2q I NO. rq2 I 802
0.0184 0.0217 0.2206 44.88 0.0004 0.0184 0.0217 0.2206 44.88 0.0004 0.0184 0.0217 0.2206 44.88 0.0004 0.0184 0.0217 0.2206 44.88 0.0004
0.0669 0.0620 1.13 164.45 0.0014 0.0669 0.0620 1.13 164.45 0.0014 0.0669 0.0620 1.13 164.45 0.0014 0.0669 0.0620 1.13 164.45 0.0014
0.0350 0.0320 0.5820 97.09 0.0008 0.0350 0.0320 0.5820 97.09 0.0008 0.0350 0.0320 0.5820 97.09 0.0008 0.0350 0.0320 0.5820 97.09 0.0008

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0388 0.0347 0.5433 125.15 0.0010 0.0388 0.0347 0.5433 125.15 0.0010 0.0388 0.0347 0.5433 125.15 0.0010 0 0 0 0 0
0.0177 0.0181 0.2115 36.19 0.0003 0.0177 0.0181 0.2115 36.19 0.0003 0.0177 0.0181 0.2115 36.19 0.0003 0.0177 0.0181 0.2115 36.19 0.0003
0.0130 0.0073 0.1718 30.17 0.0003 0.0130 0.0073 0.1718 30.17 0.0003 0.0130 0.0073 0.1718 30.17 0.0003 0.0130 0.0073 0.1718 30.17 0.0003
0.0074 0.0058 0.0909 19.15 0.0002 0.0074 0.0058 0.0909 19.15 0.0002 0.0074 0.0058 0.0909 19.15 0.0002 0.0074 0.0058 0.0909 19.15 0.0002
0.0255 0.0262 0.3055 52.29 0.0005 0.0510 0.0524 0.6110 104.59 0.0009 0.0510 0.0524 0.6110 104.59 0.0009 0.0510 0.0524 0.6110 104.59 0.0009
0.0293 0.0208 0.1232 14.41 0.0001 0.0293 0.0208 0.1232 14.41 0.0001 0.0293 0.0208 0.1232 14.41 0.0001 0.0293 0.0208 0.1232 14.41 0.0001

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0081 0.0056 0.0562 6.69 6.15E-05 0.0081 0.0056 0.0562 6.69 6.15E-05 0.0081 0.0056 0.0562 6.69 6.15E-05 0.0081 0.0056 0.0562 6.69 6.15E-05

0.0272 0.0231 0.2321
0
0
0
0
0
0

28.78 0.0002 0.0272 0.0231 0.2321 28.78 0.0002 0.0272 0.0231 0.2321 26.78 0.0002 0.0272 0.0231 0.2321 26.78 0.0002

0 0 0
a
0
0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0.0118 0.0149 0.1409 34.32 0.0003
!5 0.2912 45.24 0.0004 0.0215 0.0125 0.2912 4[ 0.0215 0.0125 0.2912 45.24 0.0004 0.0215 0.0125 0.2912 45.24 0.0004

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0048
0.0090

0
8.52&-05
0.0002
0.0003

n.oool

0.0165

0.0032 0.0760 13.36 0( 01 0n0058 0.0032 o 0.0760 13.3r 0.0001 0.00n 8 0.0032n 09 7 13 3 0000 1 0n0n 8 10.0032 0.0780

0.0853 1 0.0594 1.32 162.85 0.0014 0.0853 0.0594 1.32 162.85 0.0014 0.0853 0.0594 1.32 162.85 0.0014 0.0853 0.0594 1 1.32 162.85 1 0.0014
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2013 2013
October November

Estimated Emissions" (ton/month) Estimated Emissions"'5 (ton/month)

VOC PM2.5 NOx C02 S02 VOC I PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.0061 0.0072 0.0735 14.96 0.0001 0.0061 0.0072 0.0735 14.96 0.0001 0.0061 0.0072 0.0735 14.96 0.0001 0.0055 0.0063 0.0611 14.96 0.0001
0.0334 0.0310 0.5632 82.22 0.0007 0.0334 0.0310 0.5632 82.22 0.0007 0.0334 0.0310 0.5632 82.22 0.0007 0.0318 0.0283 0.5094 82.23 0.0007

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0177 0.0181 0.2115 36.19 0.0003 0.0177 0.0181 0.2115 36.19 0.0003 0.0177 0.0181 0.2115 36.19 0.0003 0.0162 0.0164 0.1850 36.19 0.0003
0.0130 0.0073 0.1718 30.17 0.0003 0.0130 0.0073 0.1718 30.17 0.0003 0.0130 0.0073 0.1718 30.17 0.0003 0.0121 0.0065 0.1494 30.17 0.0002
0.0074 0.0058 0.0909 19.15 0.0002 0.0074 0.0058 0.0909 19.15 0.0002 0.0074 0.0058 0.0909 19.15 0.0002 0.0068 0.0050 0.0769 19.15 0.0002
0.0510 0.0524 0.6110 104.59 0.0009 0.0510 0.0524 0.6110 104.59 0.0009 0.0510 0.0524 0.6110 104.59 0.0009 0.0469 0.0475 0.5344 104.60 0.0009
0.0293 0.0208 0.1232 14.41 0.0001 0.0293 0.0208 0.1232 14.41 0.0001 0.0293 0.0208 0.1232 14.41 0.0001 0.0274 0.0195 0.1189 14.42 0.0001

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0081 0.0056 0.0562 6.69 6,1E-05 0.0081 0.0056 0.0562 6.69 6.15E-05 0.0081 0.0056 0.0562 6.69 6.159-05 0.0077 0.0053 0.0544 6.69 6.15E-05

0.0272 0.0231 0.2321 26.78 0.0002 0.0272 0.0231 0.2321 26.78
0
0
0

13.01
21.50

0.0002
0
0
0

0.0001
0.0002

0.0272 0.0231 1 0.2321 26.78
0
0
0

13.01
21.50

0.0002
0
0
0

0.0001
0.0002

0.0256
0
0
0

0.0040
0.0064

0.0217
0
0
0

0.0038
0.0093

0.2186
0
0
0

0.0674
0.0744

26.79
0
0
0

13.02
21.50

0.0002
0
0

0 0 0 0 0 0
0.0045 0.0049 0.0690 1 13.01 0.0001 0.0045 0.0049 O.iC
0.0072 0.0126 0.0968 1 21.50 1 0.0002 0.0072 0.0126 0.0968 0.0072 1 0.0126 1 0.0968 0.0002

2 1 0.0003 1 0.0118 0.0149 1 0.1409 1 34.32 0.0003 0.0108 0.0110 0.1099 1 34.32 [ 0.0003
4 0.0004

0.0002
8.52E-0!
0.0002

0.0215 1 0.0125 1 0.2912 45.24 0.0004

0.0090 0.0050 0.1181 20.74 0.0002 0.0090 0.0050 0.1181 20.74

0.0219
0.0321
0.0044
0.0083
0.0156

0.0054

0.0149
0.0230
0.0033
0.0044
0.0104

0.0029

0.3364
0.1452
0.0529
0.1027
0.2608

0.0661

45.24
18.29
9.80

20.74
38.92

13.35

0.0165 0.0114 0.2874 38.91 0.0003 0.0165 0.0114 0.2874 38.91 0.0003 1

0.0004
0.0002

8.28E-05
0.0002
0.0003

0.0001
0.0004
0.0001

5.49E-05

0.0058 0.0032 0.0760 13.35 0.0001 0.0058 0.0032 0.0760 13.35 0.0001 0.0058 0.0032 0.0760 13.35 0.0001
0.0192 0.0133 0.3342 45.25 0.0004 0.0192 0.0133 0.3342 45.25 0.0004 0.0192 0.0133 0.3342 45.25 0.0004

0.0343 0.0172 0.1014 11.74 0.0001
0.0194 0.0102 1 0.0585 1 5.97 15.49E-05 0.0183 1 0.0097 1 0.0570 1 5.98

0 0 0 0 0 0 0
0.4669 0.3642 5.24 1 776.12 0.0067 0.4669 0.3642 76.12 1 0.

Technical Memorandum A.1.2-11 W9/2920110



Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2014 2014 2014 2014

February March April May
Estimated Emissions"' (tonimonth) Estimated Emissions"' (ton/month) Estimated Emissions"' (ton/month) Estimated Emissions"' (tonimonth)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.0055 0.0063 0.0611 14.96 0.0001 0.0055 0.0063 0.0611 14.96 0.0001 0.0055 0.0063 0.0611 14.96 0.0001 0.0055 0.0063 0.0611 14.96 0.0001
0.0318 0.0283 0.5094 82.23 0.0007 0.0318 0.0283 0.5094 82.23 0.0007 0.0318 0.0283 0.5094 82.23 0.0007 0.0318 0.0283 0.5094 82.23 0.0007

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0162 0.0164 0.1850 36.19 0.0003 0.0162 0.0164 0.1850 36.19 0.0003 0 0 0 0 0 0 0 0 0 0
0.0121 0.0065 0.1494 30.17 0.0002 0.0242 0.0129 0.2989 60.34 0.0005 0.0242 0.0129 0.2989 60.34 0.0005 0.0242 0.0129 0.2989 60.34 0.0005
0.0068 0.0050 0.0769 19.15 0.0002 0.0068 0.0050 0.0769 19.15 0.0002 0.0068 0.0050 0.0769 19.15 0.0002 0.0068 0.0050 0.0769 19.15 0.0002
0.0469 0.0475 0.5344 104.60 0.0009 0.0469 0.0475 0.5344 104.60 0.0009 0.0469 0.0475 0.5344 104.60 0.0009 0.0469 0.0475 0.5344 104.60 0.0009
0.0274 0.0195 0.1189 14.42 0.0001 0.0274 0.0195 0.1189 14.42 0.0001 0.0274 0.0195 0.1189 14.42 0.0001 0.0274 0.0195 0.1189 14.42 0.0001

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0077 0.0053 0.0544 6.69 6.15E-05 0.0077 0.0053 0.0544 8.69 6.1E-05 0.0077 0.0053 0.0544 6.69 6.15E-05 0.0077 0.0053 0.0544 6.69 6.15E-0b

0.0256
0
0
0

0.0040

0.0217
0
0
0

0.0038

0.2186
0
0
0

0.0674

26.79
0
0
0

13.02

0 0002 0 0256 0 0217 0.2186 26.79 0.0002 0 0
0
0
0

0
0
0
0

0 0
0

0
0
0
0

0
0
0
0

0 0
0
0
0

0
0
0
0

0
0

0.0064 0.0093 0.0744 21.50

0
0.0040
0.0064
0.0108
0.0657
0.0321

0 0
0.0040 0.0038 0.0674 13.02 0.0001

0

0.0064 0.0093 0.0744 21.50 1 0.0002
0.0108 0.0110 0.1099 34.32 0.0003 0.0108 0.0110 0.1099 34.32

0.0657 0.0448 1.01 135.72 1
0.0321 0.0230 0.1452 1 18.29 0.0002 0.0230 0.1452 18.29 C

0.0529 9.80 8}.:
0.4110 82.96 0.0007 1 0.0333 0.0178 0.4110 82.96 0.0007

1.04 155.67 0.0013 1 0.0625 1 0.0416 1.04 155.67 0.0013

0 0054 0002? n nR1 13 35r 0 0001 n 0014 i 0114 0 2645 0.0004 0.0214 0.0114 0.2645 53.40 0.0004 0.0214 0.0114 0.2645 53.40 0.0004

0.0182 0.0121 0.3033 45.25 1.004t I 0. H121 0.0182 0.0121 0.3033 45.25 0.0004
0.0318
0.0244
0.0789

0
0

0.4422

0.0161
0.0129
0.0537

0
0

0.3345

0.0982
0.0760

1.21
0
0

4.81

11.75
7.97

162.87
0
0

778.21

0.0001 0.0636 0.0323
E•05I 0.0244 1 0.0129 11
14 1 0.0789 I 0.0537 1.21 162.87 0.0014 0.0789 0.0537 1.21 1 162.87 ,

0
0 0 0 0 0 0 0

1066.65 1 0.0090 [ 0.5761 [ 0.4019 [ 6.62 1066.651 0.0090
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.0055 0.0063 0.0611 14.96 0.0001 0.0055 0.0063 0.0611 14.96 0.0001 0.0055 0.0063 0.0611 14.96 0.0001 0.0055 0.0063 0.0611 14.96 0.0001
0.0318 0.0283 0.5094 82.23 0.0007 0.0318 0.0283 0.5094 82.23 0.0007 0.0318 0.0283 0.5094 82.23 0.0007 0.0318 0.0283 0.5094 82.23 0.0007

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0242 0.0129 0.2989 60.34 0.0005 0.0242 0.0129 0.2989 60.34 0.0005 0.0242 0.0129 0.2989 60.34 0.0005 0.0242 0.0129 0.2969 60.34 0.0005
0.0068 0.0050 0.0769 19.15 0.0002 0.0068 0.0050 0.0769 19.15 0.0002 0.0068 0.0050 0.0769 19.15 0.0002 0.0068 0.0050 0.0769 19.15 0.0002
0.0469 0.0475 0.5344 104.60 0.0009 0.0469 0.0475 0.5344 104.60 0.0009 0.0469 0.0475 0.5344 104.60 0.0009 0.0469 0.0475 0.5344 104.60 0.0009
0.0274 0.0195 0.1189 14.42 0.0001 0.0274 0.0195 0.1189 14.42 0.0001 0.0274 0.0195 0.1189 14.42 0.0001 0.0274 0.0195 0.1189 14.42 0.0001

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0077 0.0053 0.0544 6.69 6.15E-05 0.0077 0.0053 0.0544 6.69 6.15E-05 0.0077 0.0053 0.0544 6.69 6.15E-05 0.0077 0.0053 0.0544 6.69 6.15E-05

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0657 0.0448 1.01 135.72 0.0012 0.0657 0.0448 1.01 135.72 0.0012 0.0657 0.0448 1.01 135.72 0.0012 0.0657 0.0448 1.01 135.72 0.0012
0.0321 Of 1 0.0230 0.1452 18.29 1 0.0002 0.0321 0.0230 0.1452 18.29 1 0.0002 [ 0.0321 0.0230 0.1452 18.29 0.0002
0.0044 0.c 0.0033 0.0529 1 9.80 1 8.28E-051 0.0044 1 0.0033 1 0.0529 1 9.80 1 8.28E-051 0.0044 0.0033 1 0.0529 9.80 18.28E-05

0.0214 0.0114 0.2645 53.40 0.0004 0.0214 0.0114 0.2645 1 53.40 0.0004 1 0.0214 1 0.0114 0.2645
0.3033
0.1965
0.0950

53.40 0.0004 0.0214 0.0114 0.2645 53.40 0.0004

0.0244 0.0129 1 0.0760 1 7.97 1 7.32E-051 0.0305 1 0.0162 0.0950 1 9.96 1 9.16E-051 0.0305 1 0.0162 9.96 19.16E-051 0.0305 0.0162 0.0950 9.96 9.16E-05
0.0! 1.21 1 162.87 1 0.0014 0.0789 0.0537 1 1.21 162.87 0.0014 1 0.0789 0.0537 1.21 162.87 0.0014

0 0 0 0 0 0 0 0 0 0 0 0
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2014
fl.dnk~r
October

Estimated Emissions"' (ton/month)

VOC I PM2.5 I NOx CO2 S02 VOC PM2.5 NOx CO2 S02 VOC PM2.5 NOx CO2 S02 VOC PM2.5 NOx CO2 S02
0.0055 0.0063 0.0611 14.96 0.0001 0.0055 0.0063 0.0611 14.96 0.0001 0.0055 0.0063 0.0611 14.96 0.0001 0.0051 0.0053 0.0509 14.96 0.0001
0.0318 0.0283 0.5094 82.23 0.0007 0.0318 0.0283 0.5094 82.23 0.0007 0.0318 0.0283 0.5094 82.23 0.0007 0.0303 0.0257 0.4584 82.23 0.0007

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0242 0.0129 0.2989 60.34 0.0005 0.0242 0.0129 0.2989 60.34 0.0005 0.0242 0.0129 0.2989 60.34 0.0005 0.0225 0.0113 0.2584 60.34 0.0005
0.0068 0.0050 0.0769 19.15 0.0002 0.0068 0.0050 0.0769 19.15 0.0002 0.0068 0.0050 0.0769 19.15 0.0002 0.0064 0.0042 0.0651 19.15 0.0001
0.0469 0.0475 0.5344 104.60 0.0009 0.0469 0.0475 0.5344 104.60 0.0009 0.0469 0.0475 0.5344 104.60 0.0009 0.0323 0.0321 0.3475 78.46 0.0006
0.0274 0.0195 0.1189 14.42 0.0001 0.0274 0.0195 0.1189 14.42 0.0001 0.0274 0.0195 0.1189 14.42 0.0001 0.0255 0.0183 0.1149 14.42 0.0001

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0077 0.0053 0.0544 6.69 6.15-O5 0.0077 0.0053 0.0544 6.69 6.15E-05 0.0077 0.0053 0.0544 6.69 6.15E-05 0.0074 0.0050 0.0529 6.69 6.15E-05

0
0
0
0

0

0

0

0
-0
-0
_0

0
-0
0
_0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

0
0.0040 0.0038 0.0674 1 3.02 0.0001
0.0064 0.0093 0.0744 21.50

34.32
135.72
18.29
9.80
82.96

0.0002 1 0.0064 0.0093 0.0744 21.50 0.0002 0.0064 0.0093 0.074
0.1099 1 34.32 1 0.0003 0.0108 0.0110 0.109

1.01 135.72 1 0.0012 0.0657 0.0448 1.01 135.72 0.0012 0.0607 0.0403 0.9232 135.74 0.0011

0.0333 0.0178 0.4110 0.0007 0.0333 C
0.0625 0.0416 1.04 155.67 0.0013 0.0625 U

0.0214 0.0114 0.2645 53.40 0.0004 0.0214 0.0114 0.2645 53.40 0.0004 0.0214 0.0114 0.2645 1 53.40 0.0004

0.0300 0.0215 0.1405 18.30 0.0002
0.0041 0.0029 0.0459 9.80 8.06E-05
0.0310 0.0156 0.3552 82.97 0.0007
0.0595 0.0378 0.9429 155.68 0.0013

0.0199 0.0100 0.2286 53.40 0.0004
0.0173 0.0110 0.2741 45.26 0.0004
0.1177 0.0605 0.3807 47.01 0.0004
0.0344 0.0164 0.1111 11.96 0.0001
0.0729 0.0483 1.11 162.89 0.0014

0.0182 0.0121 0.3033 45.25 0.0004 0.0182 0.0121 0.3033 45.25
0.3929 46.98

0.0950 1 9.96 9.16E-051 0.0366 1 0.0194 1 0.1140 1 11.95 1 0.0001

0 0 0 0 0
0 0 0 0 0

0.6458 1 0.4374 6.83 1092.14 0.009;
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2015 2015 2015 2015
Februae March

Estimated Emissions'N (tonlmonth) Estimated Emissions"s (ton/month-
May

ted Emissions"' (ton/month)

S02 I VOC I PM2.5 NOx C02 S02VOC PM2.5 NOx C02 S02 I VOC PM2.5 NOx C02 S02 I VOC I PM2.5 I NOx C02
0.0051 0.0053 0.0509 14.96 0.0001 0.0051 0.0053 0.0509 14.96 0.0001 0.0051 0.0053 0.0509 14.96 0.0001 0.0051 0.0053 0.0509 14.96 0.0001
0.0303 0.0257 0.4584 82.23 0.0007 0.0303 0.0257 0.4584 82.23 0.0007 0.0303 0.0257 0.4584 82.23 0.0007 0.0303 0.0257 0.4584 82.23 0.0007

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0225 0.0113 0.2584 60.34 0.0005 0.0225 0.0113 0.2584 60.34 0.0005 0.0225 0.0113 0.2584 60.34 0.0005 0.0225 0.0113 0.2584 60.34 0.0005
0.0064 0.0042 0.0651 19.15 0.0001 0.0064 0.0042 0.0651 19.15 0.0001 0 0 0 0 0 0 0 0 0 0
0.0323 0.0321 0.3475 78.46 0.0006 0.0215 0.0214 0.2317 52.31 0.0004 0.0162 0.0160 0.1738 39.23 0.0003 0.0162 0.0160 0.1738 39.23 0.0003
0.0255 0.0183 0.1149 14.42 0.0001 0.0255 0.0183 0.1149 14.42 0.0001 0.0255 0.0183 0.1149 14.42 0.0001 0.0255 0.0183 0.1149 14.42 0.0001

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0074 0.0050 0.0529 6.69 6.15E-05 0.0074 0.0050 0.0529 6.69 6.15E-05 0.0074 0.0050 0.0529 6.69 6.15E-05 0.0074 0.0050 0.0529 6.69 6.15E-05

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0036 0.0028 0.0666 13.02 0.0001 0.0036 0.0028 0.0666 13.02 0.0001 0.0036 0.0028 0.0666 13.02 0.0001 0.0036 0.0028 0.0666 13.02 0.0001
0.0058 0.0060 0.0548 21.50 0.0002 0.0058 0.0060 0.0548 21.50 0.0002 0.0058 0.0060 0.0548 21.50 0.0002 0.0058 0.0060 0.0548 21.50 0.0002
0.0100 0.0072 0.0819 34.32 0.0002 0.0100 0.0072 0.0819 34.32 0.0002 0.0100 0.0072 0.0819 34.32 0.0002 0.0100 0.0072 0.0819 34.32 0.0002
0.0607 0.0403 0.9232 135.74 0.0011 0.0607 0.0403 0.9232 135.74 0.0011 0.0607 0.0403 0.9232 135.74 0.0011 0.0607 0.0403 0.9232 135.7T 0.0011
70,0300 0.0215 0.1405 18.30 0.0002 0.0300 0,0215 0.1405 18.30 0.0002 0.0100 0.0072 0.0468 6.10 5.36E-05 0.0100 0.0072 0.0468 6.10 5.36E-05
0.0041 0.0029 0.0459 9.80 8.06E-05 0.0041 0.0029 0.0459 9.80 8.06E-05 0.0041 0.0029 0.0459 9.80 8.06E-05 0.0041 0.0029 0.0459 9.80 0,50001
0.0310 0.0156 0.3552 82.97 0.0007 0.0310 0.0156 0.3552 82.97 0.0007 0.0310 0.0156 0.3552 82.97 0.0007 0.0310 0.0156 0.3552 82.97 0.0007
0.0595 0.0378 0.9429 155.68 0,0013 0.0595 0.0378 0.9429 155.68 0.0013 0.0595 0.0378 0.9429 155.68 0.0013 0.0595 0.0378 0.9429 155.68 10.0013'

0.0199 0.0100 0.2286 53.40 0.04 0,99 ,0100 0.2286 53.40 0.0004 0.0199 0.0100 0.2286 53.40 0.0004 0.0199 0.0100 0.2286 53.401 0.0004

0.0173 0.0110 1 0.2741 45.26 0.0004 1 0.0173 0.0110 0.2741 45.26 0.0004 0.0173 0.0110 0.2741 45.26 1 0.0004 0.0173 1 0.0110 0.2741 45.26 1 0.0004
0.0004 [ 0.11771 0.0605 0.3807 47.01 0.0004
0.0001 1 0.0344 1 0.0184 1 0.1111 11.96 1 0.0001

0 0 0 0 0 0 0 0 0 0
0.59651 0.3843 1 6.06 [1068.11 [0.00881 0.5857 [ 0.3736 [ 5. .996 [ .00086 0.5540 0.3497 5.73 997.54
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2015 2015 2015 2015
June July Aug-ust September

1 Emissions`s' (ton/month) Estimated Emissions'*' fton/month) Estimated Emisslons 5) (tontmonth) Estimated Emissions"' (ton/month)

VOC I PM2 5 1 NO. I C02 1 .02 1 VOC I PM2.5 I NOx I C02 IS2 I VOC I PM2.6 5 NOx I C02 I S02VOC I PM2A 1 NO. I C02 I S02

0.0051 0.0053 0.0509 14.96 0.0r01 0.0051 1 0.0053 0.0509
0.0151 0.0129 0.22921 41.12 10.00031 00151 [ 0.0129 [ 0.2292

0 0 0 0 0 0 0 1 0

0

0
0

0 1 0 0 0 0 01 0 10 10 10 1010101 0 1 0 10 0 10 1 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0225 0a0113 0.2584 60.34 0.0005 0.0225 0.0113 0.2584 60.34 0.0005 0.0225 0.0113 0.2584 60.34 0.0005 0.0113 0.0057 0.1292 30.17 0.0002
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0162 0.0160 0.1738 39.23 0.0003 0.0162 0.0160 0.1738 39.23 0.0003 0.0162 0.0160 0.1738 39.23 0.0003 0.0162 0.0160 0.1738 39.23 0.0003
0.0255 0a0183 0.1149 14.42 0.0001 0.0255 0.0183 0.1149 14.42 0.0001 0.0255 0.0183 0.1149 14.42 0.0001 0.0255 0.0183 0.1149 14.42 0.0001

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0074 0.0050 0.0529 6.69 6.15E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 1 0 0 0 10 10 0 10 01 0 10 10 1 0 1 0 1 0 0 1 01 0 0 1 0
0 0 0 0 0 0 0 [ 0 0
0 0 1 0 1 0 0 1 0 0 1 0 0
0 0 0 0 0 0 0 0 0 .

0.0036 1 0.0028 1 0.0666 1 13.02 1 0.0001 1 0.0036 1 0.0028 1 0.0666 1 13.02 1 0.0001 1 0.0036 1 0.0028 1 0.0666 1 13.02 1 0.0001 1 0.0036 1 0.0028 1 0.0666 1 13.02 1 0.0001
0.0058 1 0.0060 1 0.0548 [ 21.50 1 0.0002 1 0.0058 0.0060 0.0548 21.50 0.0002
0.0100 1 0.0072 1 0.0819 1 34.32 1 0.0002 1 0.0100 1 0.0072 1 0.0819 1 34.32 1 0.0002

0.0041 1 0.0029 1 0.0459 1 9.80 18.06E-051 0.0041 1 0.0029 1 0.0459 9.80 1 8.06E-051 0.0041 1 0.0029 1 0.0459 1 9.80
82.97 [ 0.0007 [ 0.0310 [ 0.0156 [ 0.3552 82.97
155.68 1 0.0013 1 0.0595 1 0.0378 1 0.9429 1 155.68 1 0.0013 1 0.0149 1 0.0094 1 0.2357 1 38.92 1 0.0003

0.0199 1 0.0100 1 0.2286 1 53.40 1 0.0004 1 0.0199 1 0.0100 1 0.2286 53.40 1 0.0004 1 0.0199 1 0.0100 1 0.2286 1 53.40 1 0.0004 1 0.0050 1 0.0025 1 0.0572 1 13.35 1 0.0001
0.0173 0.0110 0.2741 45.26 0.0004 0.0173
0.1177 0.0605 0.3807 47.01 1 0.0004 0.1177

CC

0.0344 1 0.0184 1 0.1111 1 11.96 1 0.0001 1 0.0344 1 0.0184 1 0.1111 1 11.96 1 0.0001 1 0.0229 1 0.0123 0.0740 7.97
1.11 [ 162.89

0 1 0

0.0229 0.01
0 0

0 0 0 1 0 0 0
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2015
October

Estimated EmissionsI
5
1 (tontmonth) Estimated Emissions() (ton/monthl Estimated Emissionsý

5
) (tonlmonth) Estimated Emissions's) (ton/month)

VOC PM2.5 NOx CO2 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx Ca2 S02
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0.9 0 0 0 0 0 0 0

0.0113 0.0057 0.1292 30.17 0.0002 0.0113 0.0057 0.1292 30.17 0.0002 0.0113 0.0057 0.1292 30.17 0.0002 0.0105 0.0049 0.1106 30.17 0.0002

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0162 0.0160 0.1738 39.23 0.0003 0.0162 0.0160 0.1738 39.23 0.0003 0.0162 0.0160 0.1738 39.23 0.0003 0.0148 0.0143 0.1493 39.23 0.0003
0.0255 0.0183 0.1149 14.42 0.0001 0.0255 0.0183 0.1149 14.42 0.0001 0.0255 0.0183 0.1149 14.42 0.0001 0.0237 0.0171 0.1110 14.43 0.0001

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 1 0 1 0 0 10 10 10 10 101 0 0 0 0 0 0 0 0 0 0

0 10 10 10 10 10 1 0 1 0
0.0036 0.0028 1 0.0666 13.02 0.0001 0.0036 0.0028 0.0666
0.0058 1 0.0060 1 0.0548 1 21.50 1 0.0002 1 0.0058 1 0.0060 1 0.0548 1 21.50 1 0.0002 1 0.0058 1 0.0060 1 0.0548 1 21.50 1 0.0002 1 0.0054 0.0029 1 0.0376 1 21.50 1 0.0001

'.0100 1 0.0072 1 0.0819 1 34.32 1 0.0002 1 0.0094 1 0.0036 0.0574 34.33 0.0002
0 10 10 10 10 10 1 0 1 0 1 0 1 0

0.0155 1 0.0078 1 0.1776 1 41.49 1 0.0003 1 0.0155 1 0.0078 1 0.1776 1 41.49 1 0.0003 1 0.0155 1
0.0149 1 0.0094 1 0.2357 38.92 1 0.0003 1 0.0149 1 0.0094 0.2357 38.92 1 0.0003 0.0149

0 0050 0025 1 057I 13.38 I 001 0I 0.0025 I 0.0572 I 13.38 I 0.0001 I 0.0060 I 0.0025 1 0.0572 1 13.35 0.0001 0.0046 1 0.0022 0.0490 1 13.35 1 0.0001

0 0 O0
0.0589 1 0.0302 1 0.1903
0.0229 1 0.0123 1 0.0740

0 0 1 0 1 0

0 10 10 10 10 10 1 0 1 0 1 0 1 01 0 0 0 0 0 0 1 0
1 0 1 0 1 0 1 0 1 0

0 1 0 1 0 0 0 0 0 01
222 1.41 289.82 0.0023 0.1785 0.1057 1.25 289.86 0.0023
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2016 2016 2016 2016

,2brua ry March AprilMa
Estimated EmIssons"s (ton/month) Estimated Emissions"s (ton/month) Estimated Emissions1*1 (ton/month) Estimated Emissions"Is (ton/month)

VOC PM2.5 NOx C02 IS02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0 0 a 0 0 0.0048 0.0042 0.0416_ 14.96 0.0001 0.0048 0.0042 0.0416 14.96 0.0001 0.0048 0.0042 0.0416 14.96 0.0001
0 0 0 0 0 0.0145 0.0117 0.2052 41.12 0.0003 0.0145 0.0117 0.2052 41.12 0.0003 0.0145 0.0117 0.2052 41.12 0.0003
0 0 0 0 0 0.0154 0.0118 0.2011 48.55 0.0004 0.0154 0.0118 0.2011 48.55 0.0004 0.0154 0.0118 0.2011 48.55 0.0004
0U 0 0 0 0 0.0177 0.0136 0.2331 55.04 0.0004 0.0177 0.0136 0.2331 55.04 0.0004 0.0177 0.0136 0.2331 55.04 0.00041
0 0 0 0 0 0.0102 0.0078 0.1343 31.71 0.,6003 0.0102 0.0078 0.1343 31.71 0.0003 0.0102 0.0078 0.1343 31.71 0.0003
0 0 0 0 0 0.0176 0.0090 0.1552 62.58 0.0005 0.0176 0.0090 0.1552 62.58 0.0005 0.0176 0.0090 0.1552 62.58 0.0005
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0105 0.0049 0.1106 30.17 0.0002 0.0105 0.0049 0.1106 30.17 0.0002 0 0 0 0 0 0 0 0 0 0-
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0148 0.0143 0.1493. 39.23 0.0003 0.0148 0.0143 0.1493 39.23 0.0003 0.0148 0.0143 0.1493 39.23 0.0003 0.0148 0.0143 0.1493 39.23 0.0003
0.0237 0.0171 0.1110 14.43 0.0001 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0

0 0 0 0 0 0 1 0 1 0- 0 1 0 0 0 0 0 0 1 0 0 1 0 01- 0

0 0 0 0 0 0 0 0 0 0- 0 0 2 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 10 10 10 1 0 1 0 0 0 0 0 0 0 0 1 0 0 0 1 0 n n n

0 [ 0 [ 0 0 0 0 1 0 _ 0
0 0 1 0 0 1 0 1 0 1 0
0 [ 0 j 0 0 _ 0 __ 0 __ 0 _

0.0034 1 0.0019 1 0.0661 1 13.02 9.44E-051 0.0034 1 0.0019 1 0.0661 1 13.02 19.44E-051 0.0034 1 0.0019 1 0.0661 1 13.02 19.44E-051 0.0034 1 0.0019 1 0.0661 1 13.02 9.44E-05
I74E-05 0.0027 1 0.0015 1 0.0188 [ 10.75 1 7.4E-05 1 0.0027 1 0.0015 1 0.0188 1 10.75 17.40E-05
0.0002 1 0.0047 1 0.0018 1 0.0287 1 17.16 1 0.0001 1 0.0047 1 0.0018 1 0.0287 1 17.16 1 0.0001

0.0038 1 0.0026 1 0.0395 1 9.81 1 7.85E-051 0 1 0 0. 1 0 1. 0 1 0
0.1521 141.49 10.0003 1 0 :1
0.2119 1 38.92 1 0.0003 1 0 0 0 0 0 0 0 0 0 0

0.0046 1 0.0022 1 0.0490 1 13.35 1 0.0001 1 0.0046 1 0.0022 0.0490 1 13.35 1 0.0001 1 0
0 1

0
0

-L0w

0 0
0

-i
0

0

0.0543 ).0002 1 0.0

0
T
0
0
0
0

0 0 0

0
0
0
O

0
0
0
0
0
0

0.0108 1 0.0058 1 0.0361 1 3.99 13.67E-051 0.0108 1 0.0058 1 0.0361 1 3.99 13.67E-051 0 0
0 - [0 - -0
0 0 0 0 0 1 0

0 0 j 01.23 334.13 0.,0026
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Appendix A.1.3
Marine Engines
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Marine Engines-Dredging Activities
Appendix A.1.3

FuelBurHourso Emission Factors (/bhp-hr) Estimated Emissions (tons/month

Fuel Burn Hours of
Engine Rating(

1
' Engine Rating Rate") Operation("

3
(')"

EqipID Vehicle (HP) (kW) Units (gallon/hour) (Hours/Month) VOC"")
1 

PM2.5("ýM NOx"
55

) C02(') S02()
t
1
10

) VOC PM2.5 NOx C02 S02

24 18" Dredger-Propulsion Engine 1280 954 1 64.70 300 5.37 0.1490 5.37 22.20 0.0137 2.27 0.0631 2.27 215.45 0.0021
24 18" Dredger-Auxiliary Engine 475 354 1 22.60 300 5.37 0.1490 5.37 22.20 0.0048 0.8435 0.0234 0.8435 75.26 0.0007
44 14" Dredger 715 533 1 36.80 300 5.37 0.1490 5.37 22.20 0.0078 1.27 0.0352 1.27 122.54 0.0012
45 12" Dredger 440 328 1 21.70 300 5.37 0.1490 5.37 22.20 0.0046 0.7814 0.0217 0.7814 72.26 0.0007
46 10" Dredger 475 354 1 21.70 300 5.37 0.1490 5.37 22.20 0.0046 0.8435 0.0234 0.8435 72.26 0.0007
47 6" 815 Mudcat 185 138 1 10.10 300 5.37 0.2240 5.37 22.20 0.0021 0.3285 0.0137 0.3285 33.63 0.0003
50 Dredge'Tenders 120 89 5 6.70 300 5.37 0.2240 5.37 22.20 0.0014 1.07 0.0444 1.07 111.56 0.0011

1 80' Pushboat-for Dredging
26 Barge 850 634 2 40.50 150 5.37 0.1490 5.37 22.20 0.0086 1.51 0.0419 1.51 134.87 0.0013

Total Monthly Emissions 8.91 0.2668 8.91 837.83 0.0080
Notes:

1. The engine rating and fuel bum rate for each marine vehicle was obtained from manufacturer specification sheets for marine engines.
2. Dredging activities are scheduled to take place during months June 2011 through March 2012.
3. Hours of operation for the dredging equipment and dredge tenders is based on a schedule of 10 hours per day and 30 days per month.
4. Hours of operation for the pushboat for the dredging barge is based on a schedule of 5 hours per day and 30 days per month.
5. Emission Factors for VOC, PM2.5, and NOx are from Table A-1 "Primary Tier 2 Exhaust Emission Standards," provided in 40 CFR 94.8.
6. The emission limits for NOx and VOC's are combined in 40 CFR 94.8. Using the emission limit individually for each pollutant provides a maximum bounding value.
7. Emission factor for PM2.5 is conservatively assumed to be the same as the emission factor for PM listed in 40 CFR 94.8.
8. Carbon Dioxide (C02) Emission Factor is in pounds of C02 per gallon of diesel fuel burned as provided in USEPA, "Average
Carbon Dioxide Emissions Resulting from Gasoline and Diesel Fuel," EPA420-F-05-001, February 2005.
9. Sulfur Dioxide (S02) Emission Factor is in units of pounds/hour (lb/hr)
10. Sulfur content of diesel fuel oil is 15 ppmw.
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Marine Engines-Aggregate Barge Deliveries
Appendix A.1.3

Emission Factors ( _/bhp-hr) Estimated Emissions tonslmonth_

Schedule of Fuel Bum Operation per
Engine Rating(

t
) Delivery

t 2
) Rate"

1
) Delivery/

3
)

Year Vehicle (HP) Units (Days/Month) (gallon/hour) (Hours per Day) VOC(4)
151 

PM2.51
45 61 

NOxO
4

xs CO2M SO2(8)(1 ) VOC PM2.5 NOx C02 S02
1 80' Pushboat-for Aggregate
Transport Barge 850 2 20 40.5 5 5.37 0.1490 5.37 22.20 0.0086 1.01 0.0279 1.01 89.91 0.0009
1 80' Pushboat-for Aggregate

2 and 3 Transport Barge 850 2 8 40.5 5 5.37 0.1490 5.37 22.20 0.0086 0.4025 0.0112 0.4025 35.96 0.0003
1 80' Pushboat-for Aggregate

4 Transport Barge 850 2 4 40.5 5 5.37 0.1490 5.37 22.20 0.0086 0.2013 0.0056 0.2013 17.98 0.0002

Notes:
1. The engine rating and fuel burn rate for the pushboat for aggregate transport barge was obtained from the manufacturer
specification sheet for the marine engine.
2. The schedule of delivery for the pushboat for the aggregate transport barge is assumed to vary depending on the year of
construction. It is estimated that the number of days per month for Year 2012 is 20, Years 2013 and 2014 is 8, and Years 2015 and
2016 is 4.
3. Hours of operation for the pushboat for the aggregate transport barge is based on a schedule of 5 hours per day and 30 days per month.
4. Emission Factors for VOC, PM2.5, and NOx are from Table A-1 "Primary Tier 2 Exhaust Emission Standards," provided in 40 CFR 94.8.
5. The emission limits for NOx and VOC's are combined in 40 CFR 94.8. Using the emission limit individually for each pollutant
provides a maximum bounding value.
6. Emission factor for PM2.5 is conservatively assumed to be the same as the emission factor for PM listed in 40 CFR 94.8.
7. Carbon Dioxide (C02) Emission Factor is in pounds of C02 per gallon of diesel fuel burned as provided in USEPA, "Average
Carbon Dioxide Emissions Resulting from Gasoline and Diesel Fuel," EPA420-F-05-001, February 2005.
8. Sulfur Dioxide (S02) Emission Factor is in units of pounds/hour (lb/hr)
9. Sulfur content of diesel fuel oil is 15 ppmw.
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Locomotive Engines-Emission Calculations
Appendix A.1.4

Emission Factors i g/hp-hr) Estimated Emissions (tonsimonth)
ours o

Engine Rating(" Number Operation('X
3
t Load

Equip ID Engine (HP) of Units (Hours/Month) Factort
4
) VOCS)(6) PM2.5(1)m NOx(s)() CO 2 (t)(9)(1°) S02(12)(

1 3
) VOC PM2.5 NOx CO2(

11
) S02

42 Switchback Locomotive 3000 1 300 0.59 0.4800 0.3200 8.60 0.0511 0.0324 0.2810 0.1873 5.03 301.16 0.0029

Notes:
1. The engine rating is for a General Motors' Electro-Motive Division SD40-2 diesel-electric locomotive.
2. This analysis conservatively assumes that the locomotive operates 10 hours per day and 30 days per month.

3. Locomotive is scheduled to operate during construction from October 2012 through March 2016.

4. Load factor from Appendix A of "Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling," EPA, 2004.

5. Emission Factors for VOC, PM2.5, and NOx are from US EPA, "Emission Factors for Locomotives," EPA-420-F-09-025, April 2009.
6. Emission factors for VOC are assumed to be the same as the emission factor for THC listed in EPA420-F-09-025.

7. Emission factor for PM2.5 is conservatively assumed to be the same as the emission factor for PM listed in EPA420-F-09-025.
8. Carbon Dioxide (C02) Emission Factor is a fuel consumption emission factor (gallon/hp-hr) derived from an average BSFC of 7,000 Btu/hp-hr
and a heating value of diesel fuel of 137,000 Btu/gal.
9. The average BSFC of 7,000 Btulhp-hr is from footnote E in Table 3.4-1 "Gaseouse Emission Factors for Large Stationary Diesel and All

Stationary Dual-Fuel Engines," of USEPA, AP-42, Fifth Edition, Vol. I. Chapter 3 'Stationary Internal Combustion Sources", Section 3.4 "Large
Stationary Diesel and All Dual-fuel Engines," October 1996.
10. The heating value of deisel fuel of 137,000 Btu/gal is from USEPA, AP-42, Fifth Edition, Vol. I, Appendix A "Miscellaneous Data & Conversion
Factors," September 1985.

11. Carbon Dioxide (CO2) Emission Rate for diesel fuel is 22.2 pounds of CO2/gallon of diesel as provided in "Average Carbon Dioxide Emissions
Resulting from Gasoline and Diesel Fuel," EPA420-F-05-001, February 2005.
12. Sulfur Dioxide (S02) Emission Factor is in units of pounds/hour (lb/hr).

13. Sulfur content of diesel fuel oil is 15 ppmw.
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Construction Emissions from
Fugitive Sources

Summary
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Construction Emissions Fugitive Source Summary
Appendix A.2

2011 2012 2013 2014 2015 2016

Atmospheric Transfers 0.0001 0.0008 0.0008 0.0008 0.0005 0.0000
Bulldozing 0.0369 0.0492 0.0369 0.0000 0.0000 0.0061

Grading 1.03 0.2745 0.1830 0.1830 0.0458 0.1334
Blasting 0.0000 0.0288 0.0000 0.0000 0.0000 0.0000

Concrete Production 0.0545 0.6538 0.6538 0.6538 0.4359 0.0000
Active Pile Wind Erosion 0.0371 0.4454 0.4454 0.4454 0.2969 0.0000

Construction Area Wind Erosion 1.98 2.64 2.64 2.64 2.6363 1.0984
Paved Roads 0.2747 0.9382 6.5574 4.8812 1.7861 0.7441

Unpaved Roads 6.31 11.79 22.50 16.39 10.9298 0.9674
Total Annual Emissions (tons) 9.72 16.82 33.01 25.19 16.13 2.95

Notes [ ]:
1. Estimated emissions for bulldozing, grading, and unpaved roads are based on a 75 percent utilization factor assuming that all
equipment does not operate continuously over a full 10 hour shift.

2. The estimated emissions for fugitive sources are assumed to cover only activities under the NRC's jurisdictional authority.

Environmental Report Table 4.8.1 indicates that 50 percent of fugitive dust emissions are assumed to come from NRC jurisdictional

construction activities.
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Atmospheric Transfers
Appendix A.2.1

Emission Factor (EF) Equation l
EFP = 0(5.5032) (U/5)"iI(Mi2)' Equation 1 I

EF (IbuRon)=
k= 0.74 for TSP

0.35 for PM-10
0.053 for PM-2.5

9.9 mph '"

14.00 Backfill (Clay/Dirt Mix)
1

U=
M=

Calculated Emission Factom:
TSP PM-10 PM-2.5

3.775E-04 1.785E04 2.704E-05 for Bacidill

Total Backfll: 405,000 yd 3

Following caloJlaUon based upon 45 Monrts of OperaUor (monits 9-53)

4950 ton/ro 01 Backfil

Pots .iai to Emit Calculations

Max Material potential Uncontroiied Emissions Control Control Potential Controlld Emissions
Barge Unloading Transferred TsP PM-I PM-2.5 MethO Effcinc TSP0 PM-l PM-2.S

I ton/m to/mo Iton/mo ton/mo I I0 ton/mo ton/mo I ton/mo

Backfill - Backhoe to Truck 4e950 00009 0.000, amr Nom 0 00009 00004 o 0OOl

Backfili - Truck to Putl Loto 4.93 000d000 0090 o. 0 000 00 00

Notes [.:
1. USEPA, AP-42, Fiftr Edior, Vol. . Chapter 13 lMiscelneous Sources" Section 13.2.4 A Handling and Storage Pleso. November 2006.

a. Table 13.2.4-1 -Typical Slit and Moisture Contents of Materials at Varous Indusloes'.
2. U.S. Department of Commerce. "Annual LCD for Detoit Monro Airport, Mictigan". National Climatic Data Center, NESDIS. NOAA- 2006.
3. Based upon Calcuation 147483.51.9016of the DTE COLA Appication. Demsityfor flImaterialwasassumed tobe 1,100 bm/9
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Atmospheric Transfers (Continued)
Appendix A.2.1

Construction Activities (ton/mo) 2011 2012 2013
Equi ID t EQUIPMENT DecemberI January Feburary March April May June July August September October November December January Feburary I March April y

IBoackfill -Backhoe to t t N 0

Non. lTion 0.00l 00001 0001 00001 00001 0.0001 00001 00001 oOOl 0.0001 0.0001 00001 0.0001 00001 00001 00001 0.001 00001
Totals (tonmo)00 0.0001 0.00010 0.0001 0.0001 0.0001 .00001 0.0001 0.0001 0.0001 0.0001

Construction Activities (tonlmo) 2013 1 2014
Equp ID EQUIPMENT Jun I July August Iepteber Otober November Decemer Jnuary Fbuy Mach April SepteI June I July IAugust I September I October November

Boackill - B.aF1,kow t 0 0 I o

Non 0oaio.0001 000 000 0001 000 0.0001oooi o0ot oool oo 00001 0o00 .0oo01 00001l 0.0001 Ol O~ 0001 0.01l00 000 00001o Ol .0ool 0.0001

NTotals 1tormo) 0.0001 000 0.0001 0.0001 0.0001 0.0001 0.0001 0.000t 1 0.000 1 0.000 1 0.0001 0.0000 0.0001 00 0.0001 00001 0.0001 0,0001

Construction Activities (ton/mo) 2014 12015 12016
Equip ID F- EQUIPMENT December IJanua;y Feburary March April May I June I July IAugust ISappernber-LOctober INovemberl Decemberj Januar Feburan, March I April ly

IBakfill. Backhoe to M0 I .. I I ..
None Truck0101

_ _ acKfill_- Truck to Fill 0.0001
None Location 0.0oi1 0.0 01 0.0001 0 0.oooi 0.0001 0.0001 0 o o 0ooi

Totals (tor0mo) 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0000 0.0000 0.0000 0.0000 00000 0.0000 0.0000 0I0000 0.0000
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Bulldozing
Appendix A.2.2

Bulldozing Emissions Calculation

Overburden PM Emission Factors (EF) Equationt1]
EF = 5

.
7 (sA1.2)/ (MA1.3) TSP

EF = (1.0 (SAl.5)/ (M1.4))*0.75 PM-'0
EF = (1.0 (S-t.5)/ (M^1.4))'0.105 PM2.5

Where:

EF = particulate emission factor, 1blhr
s = surface matenatl sil content. % = 9.2 Dirt/Clay Mi ."*
M = material moisture conent. % = 14.0 Dirt/Clay Mix o

Basis:

Bulldozirno
Potential to Emit Calculations

Hours of Emission Factor Potential Uncontrolled Emissions
Cntrol Meon ontrl

Equip ID Bulldozing Activit Operation Method thod Potential Controlled Emissions

STSP PM-10 I PM-2.t TSP PM-ISiPM - E oeincy' TSP PM-IS PM-.2.
hrs/day PI lbs/hr lbs/hr lbs/hr ton/mo ton/toe tonimo % ton/mo ton/mo tontoo

3 Bulldozer Cat/D9 1 10.0 1 2.65 0.5202 0.0728 1 Nona 1 0.3968 50711 00109 Watorinq 0 0.1984 0.0390 0.0005

Notes ]
1. USE PA, AP-42. Fifth Edition, Vol.1. Chapter 11 Table 11.9-1 "Emission factor equations for uncontrolled open dust sources alwesten surface coal mines. July 1998.
2. USEPA, AP-42. Fifth Edition: Ve. I. Chapter 13 "Miscellaneous Sources', Section 13.2.4 "Aggregate Handling and Storage Pjios. November 2006

a. Table 13.2.4-1 "Typical Silt and Moisture Contents of Materials at Various Industries.
3. Bulldozing is assumed to take place 10 hours per day. 30 days per monlh.
4. Table 2.1.1-3 wSummary of techniues, Effeioencies and costs far controlling fugitive dust from paved and unpaved surfaces', RACM for Fegitive Dust Sources, Ohio EPA, 1980.

Technical Memorandum A.2.2-1 9/29/2010



Bulldozing (Continued)
Appendix A.2.2

Construction Activities (tonlmon r 2011 2012
Equi ID EQUIPMENT A I Ma June July a A t Se tember I October I Nov....ber Dcomber Janur I F.eburcry I Mch I Apri I M I June I Ju I Acucst I Septc

3 Blldocer CatuDi l td10mo 0.0109 0.0109 0.0109 00.0109 .0109 00109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 10 0109 0109 00109
ITot. ton mo 1 0.0109 1 0.0109 0.0109 1 0.0109 1 0.0109 1 0.0109 0.0109 1 0.0109 1 0.0109 1 0.0109 1 0.0109 1 o.00 9 0.0109 1 0.0109 1 0.0109 1 0.0109 1 0.0109 0.0109A

Construction Activities (ton/mo) 2012 2013 2014
Equip ID EQUIPMENT October Nvmber Ocber January I Fbc March I April Ma I June July I Auct September I October Noember Dcember January Feburar Mrch

3 Scudoc , Cat/DO ton/n,. 00109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109
3Totalsd to n/mo 0.0109 1 0.0109 1 0.01 .0109 1 0.0109 1 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 1 1 1 1 1 1

Construction Activities (ton/mo) I2014 2015

11c)I EQUIPMENT April Mcy Jcne Jcl Acgcst iScptemrber October, Novemrber Decemsber Janccy Febc~ry M-rh April May Jcne. Jo Acgcst 1Sc terrb.,

3 Sotls d., (t JD tonJ II. I II iII0

I ; A ; : ; I 4•4• •A4•

Equip ID EQUIPMENT October November December Januacy Feburary March April May
., udocor CaOD9 tone)o 0.0055 0.009_ 0.00553. F -BuUL~hiflLIVUO iJI*ia U0 UU -

ITnt•ll (tnnlmn• I I I I I n i'•n• i n nnRR I i1 nfl•R i
I ..... wwm .... Ou I IU5 I I .. .55.. . .. .

Teocniml Memornd9 A.2.2-2 W/91201 0



Appendix A.2.3
Grading

Technical Memorandum 9/29/2010



Grading
Appendix A.2.3

Grading Emissions Calculation

PM Emission Factors (Efl) Equation
EF = 0.040" (S^2,5) TSP
EF = 0051 (S^2.0)* 0 60 PM-10
EF = 0.051 (S^2.0)- 0.031 PM2.5
Where:

EF = particulate emission factor, lbNMT

S = Cal Scraper 637c' 10mph ro

Grader 200hp 14'01 7 mph P

Calculated Emission Factors:
TSP PM-10 PM-2.5

EF Scraper Cal 651 12.6491 3.0600 0.1581 IbNMT
Grader 200hp 14' 5.1857 1.4994 0.0775 IhVMT

Grading:
Potential to Emit Calculations

Equip ID Grading Activity Spee Operatn on . Potential.U.. .... _.e...m.sion C. Potential Controlled EmissionsEis2.5
AveVedii CeM1 I P. 5 1Mntral Control

T1P FMl PM-S.D TSP PMI MSD Mthod Eficie~n.vi TSP PM-la PM0.
VMTIhr hnrsday i iblhr ten/mo Iterrmo ton/mt tonimo

4 Dcraper CatO~ 10.0 10.0 126.49 306 158 18.97 1 4.09 0.2372 Wurting 50 9.49 2.30 0.1186
9 Grader 200hp 14' .0 10.0 36.30 10050 0.5423 5.44 1.57 0.0813 Watading 50 2.72 0.7872 0.0407

Notes 1:
1, USEPA, AP-42, Fifth Edition, Vol. 1. Cha pier 11 Table 11.9-i *Emission factor equations for uncontrotled open dust sources at westem surface coal mines'. July 1998.
2. Speed based upon a Caterpillar 637 Wheel Tractor Scraper.
3. Speed Sased upon a Caterpillar 140M Motor Grader.
4. Grading is assumed to take place 10 hours per day, 30 days par month.
5. Table 2.1.1-3 'Summary of techniques. Efflciencies and costs for controtling fugitive dust from paved and unpaved surfaces', RACM for Fugitive Dust Scorces, Ohio EPA, 1980.
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Grading (Continued)
Appendix A.2.3

Construction Activities tonlmo) 2011 2012EuIEUP N April May JuTne I Ju 1 Auaust September October November -.Decber January I Feburry I Marh April May June July August September
P ,Srapero C t!4bor mo} 0.4743 0.4743 0.4743 0.4743 0.2372 0.1186 0.1186

I 9 Gder 200hp 14to o 0.0407 0.0407 0.0407 0.0407 0.0407 0.0407 0. . 0 0.0407 0.0407 0.0813 0.0813 0.0013 0.0013 0.0813 0.0813
Totan s r tonAc ot 0 10 .55 0.5150 0.5150 1 5 0.2778 0.1592 0.1592 004 07 0.0U40 0.0407 0.0407 0.0813 0.0813 0.0813 0.0813 0.0813 0.0013

Construction Activities (tonlmo) 2012 2013 2014
.Equp ID EQUIPMENT October Nove . be4 Deember January FeburaryI Marh I April I May iJne Juiy Au , ISaptember Otober IN N..ber Dember January FeburoryI Mroh

1de 2009p 14 (tormo) 0.0407 0.0407 0 0407 0.0407 0.0407 0.0407 0.0407 0.0407 0.0407 0.0407 0.0407 0.0407 0.0407 0.0407 0 0407 0.0407 0.0407 0.0407

T'0otals torrnmo) 0.0407 0.0407 0 0.0407 0 00407 0.0407 0.0407 0.0407 0.0407 0.0407 1 0.0407 0.0407 0.0407 0.0407 0.0407 0.0407 0.0407 0.0407

Construction Activities (ton/mo) 2014 0 2015
Equip ID EQUIPMENT Api Mo Jone July August Sepe ber I Otober I NoMber ember F April 2 M01 Jun- July Auust ISeptember4 Scrapr Cat 651 (tordmo) IArl IMY ~ 7 i

9 Grader 200hp 14- (tOn/mo) 0 40 00407 0007 07 000.7 0.0407 0.0407 0 0 .0407 0.0407 0.0407

T1otals (tordm) 0 0.40 00407 1 0.0407 1 0.0407 1 0.0407 1 0.0407 1 0.0407 1 0.040707 0.0407 .0407 0.0407 1 0.0407 1 0.00 1 0.00 1 0.00 1 0.00 1 0.00 1 0.00

Construction Activities (ton/mo) 2015 2016
,Equi ID EQUIPMENT Ocoe 1 om!jD-b Jooxov Febor Morh AT ..... Mo..

4 Scrper Cat 651 (tordmo0 I 0.1186 0.1186 0.1186
91 Grder 200hp 14 (ton/omo) J I I I I

'otals (tor1mo) 0.0 000 0.00 0.00 0.00 1 0.1186 1 0.1180 0.1186

Technicl MemoanAdum A 2.3-2 9/29/2010
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Blasting
Appendix A.2.4

Blasting Emissions Calculation

PM Emission Factors (EF) Equation
EF 0 000014(A)A1.5 TSP
EF =0.000014(A)l.5* 0.52 PM-10
EF = 0 000014(A)t .5 0.03 PM2i5
Where:

EF = partimlate emission factor, (Ib/blasl)
A 49.0 X 49.0 meters 25844 fe Reactor Building m

30.3 X 23.8 meters 7762 f9 Control Building pl
21.0 X 49.0 meters 11076 f'2 Fuel Building [
66.0 X 33.8 meters 24012 ft2 Rad Waste 'r

Calculated Emission Factors:
EF TSP PM-10 PM-2.5

58.17 30.25 1.74 lb/blast Reactor Building
9.57 4.98 029 lb/blast Control Bulding
16.32 8.49 0.49 Ib/blast Fuel Budding
52.09 27.09 1.56 lb/blast Red Waste Building

Blasting:

Equip 10 Blasting Actliviy Emiossion Factor Numenbr of Potential Uncontrolled Enmissions Potential Uncontrolled Emilssions R'
T; Blast,' TSP I PM-0 1 PM-2. T PM-2.5

Ib/bls t blsi t [b/eblast Total Tons Total Tons I Total Tons tonrmoe tono ton/m.e

NoeIReocter Building 5 8.17 I 30.25 1.74 I 32 I 0.9307 I 0.4839 I 0.0279 I 0.9307 1 0.4839 I 0.0279
Non Control Building 957 498 0.2872 21 01005 00523 0.0030 0.1005 0.0523 0.0030
None Fuel Building 1632 8.49 04896 26 0.2122 0 1103 0.0064 0.2122 0.1103 0.0084
None Radiation West. Building 95209 27.09 1 5628 26 0.6772 0.3521 0.0203 0.6772 0.3521 0.0203

Notes [j :
1. USEPA.AP-42, Fifth Edition. Vol. 1. Chapter 11 Table 11.9-1 "Emission Factors for Uncontrolled Open Dust Sources at Westen Surface Coal Mines'. Blasting Equaion, July 1998.
2. Surface Area for each budding requiring biasing. Buildng dimensions from ESBWR Rev 5 DCD Table 3.8-8.
3. It was assumed each blast cleared 1 meter of rock from the entire area for each slthcture represenlated.
4. The blasting was assumed to be conducted in month 19 of construction.

Technical Memorandum A.2.4-1 9M29201 0



Blasting (Contined)
Appendix A.2.4

Cons ction Activities (tonlmo) 2011 2012
Equi ID EQUIPMENT f Aprl May June July August September October November December January Feburry March April May June July August September

None Reactor Building
Nn. Control BuildIng

Fuel Building
Radiation Wante Building

Totals (ton/mo) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Constrution Activities (tonlmo) 2012 2013 2014
O o 0 1 EQUIPMENT October November December January Feburary March April May June July Auoust September October November December January Feburary March

one Reator Buildin 0.027
None ControtBuilding 0.0030

Fuel Building 0.0064
Radiation Waste Building 0.0203

Totals (ton/mo} 0.0576 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Construcion Activities (ton/mo) 2014 2015
E ul ID EQUIPMENT Januery Feburary March April May June July August September January Feburary March April May June July August September

None Reactor BuFldin
None Control Buidin

Noe Fuel Building
None Radiation Wale Building

Totals (ton/mo) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0000 0.00 0.00 0.00 0.00 0.00 0.0 0 0.00

Con tru ion Activities (ton/too) 2015 2016

Equip ID f - EQUIPMEN 10c~tob-er November IDecember January Feburarv March I Ap~ril May

None ontrol Buldin
None Fuel Building
None Radiation Waste Building

Totals (ton/mo) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Technical Memorandum A.2.4-2 9129/2010
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Concrete Production
Appendix A.2.5

Emisslon Factor Oro, EFl gquaionill
EF = k(0.0032) (UI5) I(M/2)A Equation 1

EF = (Ibton)
k 0.74 for TSP

0.35 for PM-10
0.053 for PM-2.5

U= 9.9 mph In
M = 0.70 Aggregate '•

Calculated Emission Faotors:
TSP PM-1O PM-2.5

EF Obo.) 2.502E-02 1.184E-02 1.792E-03 for Agqgrgate
Fto0wng calculation based upon 45 Months of Operation (mon•tl 9-53)

Total Aggregate: 460.000 yd'
isor 10,222.22 yd.lo/ 14,490 tordmo R Aggregate

Concrete Unloading to Silo Emis.lon Ca.ofIatlion" (Ibiton)
EF= 0.0089 (Ib0n)0 for TSP

EF= 0.0049 (Ibton) fr PM 10
EF= 0.0049 (lbton) for PM 2.5 1"

Weight Hopper Loadina Emission Calculation [] ol(hton)
EF= 0.0051 (Ibton) for TSP
EF= 0.0024 Ibon) for PM 10
EF= 0.0024 (I0-) for PM 2.5 I

0

Mixer Loading Emission Calculation M
EF= k(0.0032)r(U

4
IMI*)c (Ibton) for TSPPM 10, and PM 2.5

Partoomo tofm for Controoled PM
JP0300101 Cal k 1 2 0

TSP 0B0 .u u U.9 .0•01
ItPM 10 0.13 il0.45 9 0 0.000

PM 2.5 0.03 -0.45 1 0. 0.00

C.oncrete Production: _______________________
Po01,ntial10o0Emit Calculaton.

SMoo o- ConvIoo 1 104 0.1 Un0onold E• iso n s N00 0.1 0.00et 0Cno Em0issio.
0
1s

Aggr-egate Transfer ,m .. "d1..4 TS M1 M2SEffolonoy TSP P-Lag PM-::S2
oooUmdtoonrO-Pi0Suc004l0nim1[ o45 0 • 0 0.00 0.00 R .00

Aggregate - Weigh o0pTru oa using ECin 14A4.0 0.1013 0001' 0.0130 Norm 0 0.o9 0.01-7 0.0130

L'gogl rukt P1. 1 0410O 0.1813 0.0 0.17 jo 3000 0 0.01 .00 .0

.90009012 - P11010 000 00.410 0.1013 001 0.010 G 40 .11 03 00130
,000090 000030010 ~lo .. 4130 I 01013 I 090 003 Jol D40 0 .00 0-00 00

IConcl0 1nodn 10-Pl.Soc4,4110 01 0-51 002653 0.01035 D 4.0010 .00 00
Wo~.1 Weig opLoding 04Ae10 0-930 1 00174 0.0074 Woe1 0o00 .01 00

ggro• a- Mixer LoadIng 14.490 0.0!09 00189 00041 040 0 0 0 00009 0.3040

Notes [1]:

1. USEPA. AP-42, Fftl Editon, Vol. 1. Chapter 13 "Miscelaneous Sonures% Section 13.2.4 'Aggregate Hand9ing and Stoage pi9e9 . Noember 2006.
. Table 13.2.4-1 'Typical Silt an Moistour Contents of Matedals at Various In0madtesd.

2. U.S.Department of Comnmenc. 'Annual LCD for Detdit Metro Airpor0. Michigan'. Nationl Climatc Dat Center, NESDIS, NOAA. 2006.

3. Tot Aggregate Is ount needed to cr-eate concrete for construction of facility. Density of aggregate 0s assumed to be same as sand & gravel in AP.42, which Is 105 MiA (Appendix A of AP`42).

4. USEPA, AP-42, Fifth Edi0on. Vol. I. Chapter 11 "Concrete Batchdng., table 11.12-2 Ernhisolo Faofoofor Coacteo Belching'. "Concrete Supplemen Unloading to E1 00ated Storage S00o'. cont oled emissoo factors. June 2006
5. PM 2.5 on4 4 factor 0 0 conse 00a.vety assum4ed to equa PM 10 emisini factor.

6. USEPA. AP-42 Fifth Edition. Vol I. Chapter 1; :Concrete Iatohng: table 11.12-2 Emission Facors for Concrete Betching". "Weight Hopper Loading', uncontrolled emssion fators. June 2006

7. USEPA, AP-42, F04h0E5 .on, Vol.I. Chapto" 1 Concrete0 atohing:. Equaton 11.12-1 using table 11.124 "Equation for Centel Mi Ope0ra0ons. June 2008

8. E mmission es0i000es appied to months 9-53. Mooths 9-53 are the months that the concrete batch plant wtl be in ope ration.

Technical Memorandum A-2.5-1 9/29/'2010



Concrete Production (Continued)
Appendix A.2.5

Construction Activities (tonrmo) 2011 2012 2013
Equip 10 F- EQUIPMENT December January Feburary March April may June July August September October November Decenkber January Feburar March Alail May

Aggregate - Barg. to 00130 00100 00130 0. 0.01 0.010 0 0130 00130 0.0100 0.01.0 00130 00130 0.0130 0.0130 0.0130 0 0DIM 130 D0 0D010 0.0130

None Trucks using E-Craln

Non. Aggregate - Trucks to Pile 0.0103 0.01.0 0.00 0. 0.01.0 0.0 0.01M0 0.013D 001V 0.D13D 0. 0.0100 0.10130 00000 0 010 D.0100

0ggrgate Pile to130 0.01M0 0.01 . 0.010 0.0130 0.01-0 0.0100 0 010 0.0100 0.0100 0.100 0.01.0 0.01.0 0.0130 0.0100 0 0100 0.0130
None concyo,

Non. Aggregate Cote-yorto s11 001M0 0.0130 001M 0.0130 00100 0000 00100 0.01o 0010o 001n0 00130 00130 0010o 00130 0.0I0 oo1 o.0 0.100

N Cne Concrete Unloading to Silo 00000 003o0 o0300 0.0300 00000 00003 00300 0.0o!53 0033 00303 00300 00313 0-.0 00303 00333 0.00o3 00303 o.o

None hto 00173 o.o174 0017 0017 0 0017 o..174 .. 017. 00171 0.0174 .. 01714 0.173 0.01-7 0o.174 03173

Nont •le rL on 0O31 0.00in 0 .0 0 3 0 001 0.0001 0001 0.x1 0001 00001 00001 000 1 0 0041 000_1 0.0031 0.0041 0.00-1

to D ) 0.1090 0.1090 0.1090 0.1090 .109 0.10000.1090 0 0.1090 0.1090 0.1090 0 0.1090 0.1090 0.1090 0.1090 0.1003 0.100 0.1090 0.1090

Construction Activitis (tonrmo) 2013 2014
Equip ID EQUIPMENT June July Auoust September October November December January Faburary March April maMy Jun. July Auguet September October November

AggregateT -aige 1n 00130 0.0130 00100 00100 001M0 0.0130 00100 0.0130 001Mo 0.0130 00130 00130 0.0130 0.0130 00130 0.0130 001M0 00130None Trucks using-rl

None Aggregate. Trucks to Pile 0010 0.01M0 0,010 0.0100 00100 0.0130 00130 0,0130 0,010 000130 0.130 0,0130 0.0130 0.0100 0.01-0 0.0130 0.0700 0,100

Nan. Backfill - Backhoe to Truck 001MO 0.01W0 00100 0.010 0100 o.010 0013 0.01.0 0010o 001M 0O1WO 0.0130 0.010 0O10 00 0.01.130 0.010 0,100

Non Ieutlee
Non 0o o Do,10 ,10 0.0 1305 DM 0,03 ,10M 0,0 Do= 0.0130 D,-3 00 M50 0,30 0,0i3 0.13 0,013 0,03 0,010 0-03 0,03 0,-1I

Neon Concrete Unloading to Silo

Nene elht Hopp Unloadln 0.017 0.017 00174 0.0174 017 0.017. 0.017 0.017- 0.017o 0.017 0.0173 00171 0..01 0.017D 0.0174 0.0174 00174

Nonen i er g 000o1 o.0o41 o0o1 0.0001 00041 00001 00002 00001 00031 00001 00001 00001 00001 00031 00001 00031 00001 00041

rotels (tordmo) 0.1090 0.1090 0.1090 0.1090 0.1090 0.1090 0.1000 0.1090 0.1090 1 0.1090 1 0.100 0.100 0.1090 0.1090 0.1090 0.1090 0.1000 0.10-0

Construction Activities (ton/mo) 2014 2015 2016
Equip ID EQUIPMENT December JanuaryI Feburary' March April May June Juty Au ...t September ctber November December January Feburav March April May'

Aggregate - Barge to 00100 0.01.0 001 .0 0.01 M0 00100 0.010 00130 0.0130 001.0

Non. trucks uslng E-Craln

None Aggregate. Trucke to Pile 001. 0.01. 0010 0. 001. 0.0130 001. 0. 001-0

None Backfll - Backhoe to Truck 0010o 0.010 00100 0.01D0 00100 0.010 001.0 0.01.0 001.0

Eackfill -Truck to Fill
None teoOalon0003 0.00 0030 0.30 0030 0003 00000 0,0000 0000

No C oncrete Unloading to Sliolo O0 0. 03S oo, o.0M 00•S 00DX5 00DMS 0.0=1S O03M

None welhte Hooooe Unloadinag 0.017
0.0174 00174 0 0174

001 001 .0 1 0.41 00174 1 &.141 J 00041 0.0141 J 0

01 000I 01 000DI 010D00 01 0 0.1- 0.0000 0.00- 01 030, 1 0.100 0.1 i___ .0 _____ __ _001 0.0903 1 0001ao1 0.1090 1 0.10900 1 GI1 0 .100131ug I 00001 010 000010.o 1 00 1 ou .0 .01 0.011 1~~ 0.00 1_ _ a g 0.001 0.00
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Active Pile Wind Erosion
Appendix A-.6B

.... - ... Is-, .....

Emission Factor (Eti) Equation iq
EF = 1.7"(s11.5)*(U15)'((365-pY235)
EF= 1.7*(st1.5)'(fil15)'((36S-p0Y235) *0.5
EF = 1.7s,'1.5)l(f/15)'((365-py235)l 0.075

EF = particulate (TSP) emission factor, (lb/day/acre)
s material silt content. %

TSP
PM-10
PM2.5 

M

7.1 Aggregate p"
7.1 Silca Sand P,

32.5 % "
136 days •

= percentage of time the unobstructed wind speed exceeds 12 mph
p = number of days per year vith at least 0.01 In of precipitation

Calculated Emission Factors:
TSP PM-IO PM-2.5

EF 16.9893 8.4947 1.2742 lblday/aoe of surface Aggregate
EF 16.9893 8.4947 1.2742 Ib/daylacre of surface Silica

Active Pile Wind Erosion Emissions:

Potential to Emit Calculations

Number of Exposed Potential Uncootrol1d Emissions Control Control Pontlaontl Essons

fled Ero sion piles Sul te Are m TSP PM-f9 PM-2.8 Method Efficiency TSP PM a10 PM-295

ases Iton/mo ton/omo ltonh'no % to mo I tonto Il ton/tmo
utgrecato Piles 12 0.1942 0.2939 0.2969 9.0445 None 5 0.5939 02969 02044

Silca Piles Sand 8 0.1942 0.3959 0.1980 0.0297 No2e 0 93959 01989 00297

Notes IJ]
1. USEPA. 'Fugitive Dust Background Document and Technical Information Document for Best Available Control Measures". EPA-450/2-92-004. September 1992.

2. Westem Govemors' Assodation Westem Regional Air Partnership (WRAP). 'Background Document for Revisions to Fine Fraction Ratios Used for AP-42 Fugiive Dust Emission Factors'. Final. November 1,2006. Prepaed by Midwest Researchtirnstihitoe.

It was assumed that the PM2.5/PMt10 ratio of 0.15 recommended for the transfer of aggregate associated with conveyor transfer points subject to an open atmosphere is appilcable general material handling operations. Therefore the updated equation calculates

a TSP radio of 0.075 (0.19/2) since TSP is 2 times the PM10 value.

3. USEPA, AP-42, Fifth Edition, Voi. I. Chapter 13 "Miscellaneous Sources'. Section 13.2.4 "Aggregate Handling and Storage Piles". November 2006.

a. Table 13.2.4-1 "Typical Silt and Moisture Contents of Materials at Various Industries.

4. U.S. D epartent of Commerce. nthemalonalStaion MeteorologicalCliematoSumrmaryVer 3.0CD-ROM'. Detroit, Mi. Naeonal Climalic Data Center, NESDIS, NOAA. 1995.

5. U.S. Department of Commerce. rAnnual LCD for Detroit Metro Airport. Michrigan". National Clim•iac Data Center, NESDIS, NOAA. 2006.

6. Size of piles 20'high and 100'diameter.c- me8459 sq feel

7. Wind erosion for piles appied to months 9-53. During construction months 9-53 the piles wit be used to prepare concrete to build the facility.
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Active Pile Wind Erosion (Continued)
Appendix A.2.6

Construction Activities (ton/mo) 2011 2012 2013EqlINEQUIPMENT Decembar Jua Febua Mar= I ' IaI 8guum 7L•--r "2rl ... bar Dicemllber Janu 1• F!brP ac ] Arl a
oe A•:r,.at I'l.es 0.044 045 0.045 004 .45 .45 004 445 0.0 445 &1 M.,4 ii44 aT44 0.45 004 .45 0.0445 0.0445 0.0445

None Sand Piles 0.0297 0.0.97 .00297 0.0297 0.0297 00297 0029 10029 00290 .29 0 297 .00297 0 .0297 100297 .00290 U.029 00297 00297

Totals (tonmo) 0.0742 0.0742 0.0742 0.0742 0.0742 0.0742 0.0742 0.0742 0.0742 0.0742 0. 742 00742 0042 0.0742 0.0742 0.0742 09042 0.0742

Construction Activities ton/mo) 2013 " 2014
ID EQUIPMENT F June Juy A ut I September I October INovember 1December Januare 1 Feburary 1 March "ApIi Ma June a Ju August September October November]

None A.lre ale Piles 00440 0.044 0 0.0445 0.044 0.044 0.0441 0.0440 0.0445 0.0445 0.0445 0.0445 1 0.0445 0.044 0 0.044 0.044 0.0445 0.0445
0nsd Piles 0.0297 0.0297 0.0297 0.0297 0.0297 0.0297 0.0297 0.0297 0.0297 0.0297 0.0297 0.0297 0.0297 0.0297 0.0297 0.0297 0.0297 0.0297

Totals tonimo ] 00742 0.0742 0.0742 0.0742 1 0.0742 0.0742 9 0.0742 0.0742 0.0742 0.0742 0.0742 9.0742 0.0742 0.0742 0.0742 0.0742 0.0742 1

Construction Activities (tonlmo) 2014 2015 2016
Eo, InD r- EQUIPMENT IPDesember• January Feb.e March I Maril J0une70 Ju 1 Auo ant 44ptember October Novbr D cember •Jan. Febua I Marcnb0 Apcil may

Nn Sand Pls0.0297 00297zg 0.0297I 0.0297 0.27 0.0297 0.0297 0 .0297 0.0297

Totals tecimo 0.0742 1 0.0742 1 0.0742 1 0.0742 1 0.0742 1 0.0742 0.0742 1 0.0742 1 0.0742 0.00 0.00 0.00 1 0.00 1 0.09 0.00 1 0.00 0 .00 0.00
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Construction Area Wind Erosion
Appendix A.2.7

Wind Erosion Calculations

Emission Factor (EF) Equation']
EF = 0.38A TSP
EF= 0.38A 0.5 PM-1O i
EF = 0.38A 0.075 PM2.5

Where:

EF = particulate (TSP) emission factor, (toniyr)
A = total consmtruchon acres 185 Acresno

Calculated Emission Factors:
TSP PM-10 PM-2.5

EF 70.3000 35.1500 5.2725 tonovr Particulate Matter

Construction Area Wind Erosion Emissions:
I Potential to Emnit Calculations

IMonths pen Potential Uncontrolled Emissions ICentr [ Control EgnilCn 1
Wind Erosion ear TSP • M M-25 d Eff SPM-25

lFxponad Construction Area 12 1 5.85 2.93 0.34 None 1 0 1 5086 1 293 1 0,4394

Notes 11:
1. USEPA, AP-42. Fdth Edition. Vol. I. Chapter 11 Table 11.94 'Uncontootled Particulate Emission Factors for Uncontrolled Open Dusl Sources at Western Surface Coal Mine'. Wind Erosion of Exposed Areas, July 1998.
2. USEPA. *Fugitive Dust Background Document and Technical Infornation Document for Best Available Control Measures'. EPA-456/2-92-004. September 1992. TSP to PM 0 ratio of0 5 used in active pile erosion equation was wned here for consistancy.
3. Woston, Goovrnors' Assocation Western Regional Air Partnership (WRAP). 'Background Document for Revisions to Fine Fraction Ratios Used for AP-42 Fugitive Dust Emission Factors'. Final. November 1 2006. Prepared by Midwest Research Inshtute.

it was assumed that the PM2./PM16 ratio of 0.15 recommended for the transfer of aggregate associated with conveyor transfer points subject to an open atmosphere is applicable general material handling operations. There the updated equation calculates
to a TSP/PM2.S retio of 0.075 (=0.5".15) since PM1S0 value is half the value of TSP.

4. Total number of new ocres to be disturbed during construction of Fermi3.
5. Wind erosion was assumed for the foll 62 month construction peiod.
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Construc
Appendix A.:

Constructi
EuIp IDL

NoneI

Constructi'
E .11 ID

Nonel
]Totals (tonh/mo)

Constructi
E uip ID

None
jTotals tonmo)

Constructi
Equip ID

tion Area Wind Erosion (Continued)
2.7

on Activities (ton/mo) 2011 2012
EQUIPMENT A l I May Ju Ju A cot 1 So tombo October November December January P ebura Mc A May I June I Juo I August Isoteberb I

PM 2.5 0.4394 0.4394 0.4394 0.4394 0.4394 04394 0.4394 0.4 3940.4394 . 0394 0.4394 0.4394 0.4394 0.4394 04394 0.4394
0.439 0I.494 I 0.4394 1 0.4394 1 0.4394 0.4394 0.4394 1 0.4394 0.4394 0.4394 0.4394 1 0.4394 1 0.4394 .0.94. 0.4394 0.4394 0.4394 1 0.4394

on Activities (ton/mo) 2012 2013 2014
EQUIPMENT October I November December Ja.u.r I Feburry I Marh April Ma I June I July I Auus, I September I October I November Dem..ber Jeauar I Febo March

PM 2.5 0.4394 0.4394 0.4394 0.4394 0.4394 0.4394 439394 0.4.439 4 4394 0.94 4 0.4.439 4 4394 0.4394 0.4394 0.4394 0.4394 0.4394 0.4394
0.4394 1 0.4394 1 0.4394 1 0.4394 1 0.4394 0.4394 1 0.434 0.4394 0.4394 0.4394 1 0.4394 0.4394 0.4394 1 0.4394 1 0.4•3 0.4394 1 0.494 0.4394

on Activities (ton/mo) I 2014 2015
EQUIPMENT April I Ma I June Jo Au ot S Setember I October I November I December January Febura March A Ma Jue July I Au t September

PM 3.9 0.4394 0.4394 0.4394 0.4394 0.4394 0.4394 0.4394 0.4394 0.4394 0.4394 0.4394 0.4394 0.4394 0.4394 0.4394 04394 0.4394 0.4394
0.4394 1 0.4394 0.4394 1 0.4394 1 0.4394 0.4394 0.943 1 0.4394 0.4394 0.4394 1 0.4394 0.4394 1 0.4394 1 0.4394 1 0.4394 1 0.4394 1 0.4394 0.4394

on Activities (ton/mo)
EQUIPMENT 55 56 57 58 59 60 61 62

PM-. t .43. I 043. I 04.. I 0439 t 0.39 I 043. I 04.. I o03 1

Totto- ) ton.mo 0.4394 0.434 0 37.4394.94 0 .4394 0.4394 0. 4 4 0.4394 0R .4 I
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Paved Roads
Appendix A.2.8

Paved Road Emissions Calculation

Emisolon Factor (Efl) Equation in
EF = k "(sL/2)-0.65 *(WI3l.5 - C) (1-(Pi(4*N)))

Where:
EF = partculate emission factor, ObNfMT)
k-- partie size multplier = 0.082 for TSP '6

0.016 for PM-10tpa
0.004 for PM-2.5ild

sL = surface silt loading, g/n1? = 0.6 [11
W = average vehicle weight, tons = see Table below
C = emission factor for 1980's vehicle fleet exhaust, brake & firo wear 0.00047 for TSP & PM-10 110

0.00036 for PM-2. 10]

P = number of days per year wOth at least 0.01 In of precipitation 136
N = number of days to the averaging period 360

Basis:
Highway Dump Truck Empty Weight 4.25 tons 71 Payload Weight 7.5 tons 0J
Passenger Car Empty Weight 2 tons Cl Payload Weight 0 tons "I
Passenger Truck Empty Weight 3 tons Cl Payload Weight 0 tons [

Vehicle Traffic:

Potential to Emit Calculations
Aqi DPvdRasverage n- TSP PMlt P-.8 Mile Poetinal Unccontrolled Emissions Coto Conff Potentiat Controlled Emissionss

Equip ID Pa sVebcb One-iap Ernisson Emisson Emlasion Traveled per Coto E
Weigbt I istane [l Factor Factor Factor Vebide TSP I PM-10 t PM-2.5 Method T TP PM-t1 P-

...t f ibsNMT lbsNPMT IbsNMT VMTimo n tolnmo ton/mo toe/mo % tee/me tonld t..lmo

-ighwyDump Truck (Months 1-18) 8.00 521200 0.1476 0.0285 0.0069 600,00 0.0443 0.0085 0.0021 None 0 0.0443 0.0085 0.0021

igh0y Dump Truck (Months 19062) 15470 0.1476 0.0285 0.0069 62.16 0.0046 5 0.000i 00002 Watering 80 0.0009 0.0002 0.0000
None Iassenger Car 2.00 151061 0.0181 0.0032 0.006 1,716.60 0.0155 0.0027 0.0000 None 0 0.0155 0.00273 0.000490
None IPassenger Truck 3.00 151061 0.0336 0.0062 0.0013 1716.60 0.0288 0.0053 0.0011 None 0 0.0288 0.00533 0.00114

Notes [ 1:
1. USEPA. AP-42, Fifth Edition, Vol. I. Chapter 13 "Miscellaneous Sources". Section 13.2.1 "Paved Roads'. November 2006 (Updated March 7. 2007).

at Table 13.2.t1- "Partie Size Multilpfers for Paved Road Equa0io"
b. Table 13.2.1-2 "EdvSsion Factor for 1980's Vehicle Fleet Exhaust. Broke Wear and Tire Wearn
c. Table 13.2.1-3 "Ubiquitous Silt Loading Default Vaiues wth Hot Spot Contbutions from Anti-Skid Abrasives {g/m?)•

2. U.S. Department of Commerce. 'Annual LCD for Detroit Meito Airport. Michigan". National Climatic Data Center, NESDIS, NOAA. 2006.
3. Bated upon end F650 Ford Truck equiped odh a dumper. One Is empty vehical weight. the other is ith dumper at capacity.
4. Passenger car weight was assumed to be 2 tons. Passenger bruck weight was assruwed to be 3 t.ns.
5. One-way distance for Highway dump ruck during months 1.18 is from Fermi site to off-site rock quarry wivin 10 miles of Fermi site. During months 19-62 the one-way distance for
Highway dump buck is one round trip across the constuction site. Total milesibip for the passenger cars and trucks is based on the average round blp comouting distance Indicated in
Table 4.4-4(A) of the response to RAI TR4.8.3-2 modified to account for vehicles traveling only within Ore non-attainmen/maIntessnce area.
7. Table 2.1.1-3 "Sunmary of techniques, Effldencies and costs for controlling fugitive dust from paved and unpaved surfaces", RACM for Fugitive Dust Sources, Ohio EPA, 1980.
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Paved Roads (Continued)
Appendix A.2.8

Construction Activities (tonmo) 2011 2012
Equip ID EQUIPMENT April May Juno July August September October November December January Feburary March April May Juno July August September

IIHighway Dump T1uck
[Monthsl 1-18) 0.0021 0.0021 0.021 0.0021 1 0.0021 0.0021 0.0021 0.0021 0..021 0.oo21i 0.0021 0.0021 0.0021 00021 0.0021 0.0021 0.0021

None Passenger Can r tonmeo) 0.0178 0.0178 y.yjyp 0.0178 0.0178 0.y178 0.y178 0.0178 0.0178 y.07 y.0467 0.0407 0.0467 y.0467 0.0467 0.0467 0.0467 0.0467
None Passenger Truks (toohno) 0.0412 0.0412 y.0412 412 12 0.0412 0.0412 0.0412 0.0412 0.0412 0,1o8o y.iy8y 0.1000 0.1000 0.1000 0.1000 y.ioyo 0.1000 0.1yyy

totals (tonmo) 0.0610 0.0610 0.0610 0.0610 .0610 0.0610 0.0610 0.0610 0.0610 0.1509 0.1509 0.1568 0.1509 0.1D69 0.1089 0.1509 0.1506 0.1869

Construction Activities (ton/mo) 2012 1.162013 
0214 0.156

Equip J9J EQUIPMENT October November December January Feburary Murch April May Juno July August September October November December January Feburary March

ilolg ighway Dump Tr1ck 
1 201

[Months 19-621 0.00010. 0.0001 0.0001 0.0001 0.0001 0.0001 1 0.0001 0.0001 1 0.0001 0.0001 0.0001 0 0.0001 0.0001 0.0001 0.0001
None PassongorCars tonmo) 0.0467 0.0417 0.0467 0.3300 0.3300 0.3300 0.3300 0.3300 0.3300 0.3300 0.3300 0.3100 0.3300 0.3210 0. 3300 0.2457 02457 0.2457
None Passenger Trucks Itohnme 0.1000 0.1000 0.1000 0,7028 0.7620 0.7628 017628 0,7628 0.7628 0.7628 0.7628 0.7628 0.7628 017020 0.7626 0.5678 0.5678 005678

Totals (ton/mo) 01 0.10 0929 1 .0129 1.0920 9 1 1.099_ 1.0929 1.0929 1.0929 1.8928 1.0929 1.0929 1.0129 8.6138 0.8130 0.8135

C o n s t r u c t io n A c t iv it ie s ( t o n / m o ) 2 0 1 4 1 S e p t m b e I O c t o b e r 2 0 1 5 J lA gS e m b
Equip ID EQUIPMENT April May Juno July August September October November Decomber January Feburary March April May June July August Septem.er

6 DMonths 19-62) 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
None Passenor Cars Itonhno 0.2407 0.2407 0.2407 0.2407 0.2407 0.2407 0.2457 0.2457 0.2457 0.0899 0.0899 0.0899 0.0899 0.0099 0.0899 0.0899 0.0809 0.099
None Passenger Trucks (tosnno) 0.5678 0.5678 0.5678 0.5678 0.5678 00078 0.0078 0.0078 0.678 0.2078 0.2078 0.2078 0.2078 0 .2078 0.2078 0.2078 0.2078 02078

Totals (torkmo) 0.8135 0.6135 0.6135 0.8135 0.6135 0.6130 0.6138 0.8135 0.8135 0.2977 0.2977 0.2977 0.2977 0.2977 8.2977 8.2977 01976 81976

Construction Activities (tan/ma) 2015 1 2016
Equip ID EQUIPMENT October I November I December January Feburary Murch I April May

Highway Dmp Tck I I I I I I
5 Months 19-021

None Passenger Cars (tonlmo) 0.0899 0.08099 0.0899 0.0899 0.08099 0.0899 0.0899 0.0899
None Passenger Trucks (tenhno) , 0.2078 0. 2078 0.2078 0.278I 0..278 I 0.78 0.2078

Totals ytslmo ) 0.2976 0.2976 0.2976 0.2976 0.2976 0.2976 0.2976 0.2976
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Unpaved Roads
Appendix A.2.9

Emission Factor (EF) Eqoation

EF w k { (sa2ra " N3 )rb - ((365-p/365)

Whome

EF o parficuate emission fact. ihNMT

k= partace sioe multpler = 4.9 for TSP
1.5 for PM-10
0.15 for PM-2.5

a constant 0.7 for TSP
0.9 for PM10
0.9 for PM-2.5

a suroace rmateadralt content, % 92 Clay/DirdMXoB
b= Ionstant 0.45 for TSP. PM10. & PM2.S

W = verag aetvhide weight. tono =ee Table baow.
p= number of days per year with aileast 0.01 in of peapilaoon 136 I]

Basti:

Dump Trucks Concrete Trcke
Average Speed 10 mpt Average Speed 10 meh
Empty Vehicle Weight (Truct) 3.0 tons Empty Vehicle Weight (FE Loader) to.0 tons
Full VeNd. Weight (Tract) 90 5 tons Ir Full Vehids Weight (FE Loader) 32.0 tonsr

Fill and Aggregate Dump Truck Yard Truck
Average Speed 1t roo Average Speed 1t mph
Empty Vehlde Weight (Trud) 12.0 Roms q Empty Vehicle Weight (FE Loader) t.O tons M
FuIl VeNde Weight (Truck) 32.0 tons Iq Furl Vehide Weight (FE Loader) 23.0 tons M

Bueido-r C.VD9 Cat Scrapar 651 Grader 20Ohp 14'
Anerage Speed 4 mph Average Speed 10 rph Average Speed 7 mph
Empty Vehide Weight 53.0 toM B Empty Vehnde Weight 590Soti to Empty Vehide Weight 26.0 tons u"
Full Vehicle Weight 530 tore M Full Vehicle Wetght 59.0 tons R Full Vehice Weight 26.0 tons 11)

Vehttle Traffic:

Patoodet to Emit Catculaiaons
Average Hoom of Emiesioe Factor Vehic Po a

Equp Unpaved Roads Vehicle Operation Mile Controo Coetrol
t..WetDhr TOP I PM-1IS PM.-is Trav.eed TSP PM-t P.. Method Effictency "I TSPIPM-f0 .P

______ toes I Maid I tksMT I traNSIT I ibaNST I STIoM traoruho tonkar % olr II f toelm temo I tre

Non Hlhwac Dump Tract 64.8 10.0 10S1 205 02952 3.c00 1525 4.43 04428 Waterin Sd 7.63 2.21 0.2214
SConcreteefrompant tofactlity 21.0 100 8.13 779 31 300 9.19 2.67 02066 W8eO d 50 4.80 1.33 0.1334

I•Fi ad ra e Durp Truck 22.0 10.0 826 1.82 0.1816 3.000 9.39 2.72 02724 WalMen s0 4.69 1.36 0.1382
I3dard Trick, 16.0 10.0 5.50 0 081 I 3.000 8.25 2.39 0.2394 Wteer, 5so 4.12 1.20 0.1197

Ildoer CtDO 53.0 10.0 9 28 2 70 008098 r1260 OtS 1.70 0 700 Water), s 2.93 0.85 0.0000
Sarapr Ct1 59.0 10.0 9.75 202 02031 308o0 14.83 4.20 0.4247 Woatn, 5 7.31 2.12 01123
Grader 200HP r4 28.0 10.0 8.70 r.96 0.1950 2,840 8.88 2.80 0.1997 Waterng 50 3.44 1.08 0.0909

Notes 11:
I. USE PA. AP42, Ffth Edi5on. Voa I Chapter 13 Misafleoeus Sotmesa, Section 13.2.2 "Urpaved Roads'. Noverber 2018.
2. USEPAo AP42, Fifth Edition. VoLt. Chapter 13 Miscellaneos Sources' Secton 13.2.4 "Aggregate Hanrdlag and Storage Piles'. November 2006.

a. Tabte 13.2.4-1 'Typicat Sll and Moisture Contents oa Matedias at Varieos Industrles'.
3. US, Deprftrent of Commrce. -Annual LCD for Detrt Metro Aiposl, Midhigon" NaUoor Cliratic Data Center NESDIS, NOAA. 2006.
4. Based on a Catersfoi]l772 Off-Highway Truac.
5. Based ona MACK RD690S MiKer Truack Wi onocmto weighting 4050 ItkisW.
6 Based on a Freighgfinar Bua.trss Class M2 11 S dump truck.
7. Based or a TJ5oTO SOT Unit 419906 yard hack.
8. Based upon a Catpillar 09 Bulldr-er.
9. Speed hased upen a Caterpllar 637 Wheel Tractor Scaper
10. Based upon a Colerpilar 140M Motor Grader.
51. Table 2.1.1-3 *Summary oft tednaques. Efdenctes and =ai foa controlang fugitive dust from, paved and unpaved surfaces", RACM for Fugltive Dust Sources, Ohio EPA, 1980.
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Unpaved Roads (Continued)
Appendix A.2.9

Constction Activities (ton/mo) 2011 2012
Eq i EQUIPMENT April May June July Augus. September October November December J.nf Feane Match Apr)I May Jun. July Au.st Se peber

E 6 Non Highwy Dump Trck Itonhmo, 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 1.11 1.11 1.11 1.11 1.11 1.11
14 CE to Tnruck 10tmo) 0.13 0.13 0.13
15 Fig ond Ag Dump Tnuck 1to0ro,) 027 0.27 0.27 0.27 0.27 0.27 0.27 027 0.27 0.27
14 Coayoto Truck 0ordmo) 0.27 0.27 027 0.27 0.27 027 0.27 0.27 0.27 0.27

0 Non HIghwtr Dump Truck 10onh.mo 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44
14 Coonrt. Truck (tonmoo ) 021 027
3 Bul0ldoer C04 D0 c tontoD) 0.17 0.17 017 0.17 017 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
4 Scraper Cal, 651 ltno) 0.85 0.05 0.85 0.85 0.42 021 021
9 Grader 200hp 14( (tn/ro) 0.10 0.10 0.10 0.10 010 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.20 0.20 0.20 0.20 0.20 0.20

T1otal. 0toJmo) 1.14 1.70 2.40 2.40 2.11 1.00 1.63 1.42 1.69 1.69 1.60 1.69 1.75 1.75 1.75 1.75 1.75 1.75

Constction Activities (ton/mo) 2012 2013 2014
Equip I EQUIPMENT October November I Derm.b.o January Fobm-r March Aprll May June July Au d September October November Deember Jlanuar F lbulr• Marh

6Mor H wayDump Truck 1to4n4o) 1.11 1 11 1.11 111 1.11 0.44 0.44 0.44 0.44 0.44

15 Fill -nd Ag Dump Truck (tordlo 2.72 2.72 272 00 300 3.00 109 1 09 1 09 1.09 1.09 1.0 1.011.0 1.09 1.00 0.54
35 YardTruck temo 0.12 0.12 0.12 0.12 0.12 0.12 024 024 024 0.24 024 024 0.24 0.24 0.24 0.24 0.24 0.24

14Cn~leTak tnrDI10 ,0 .71.07 .7 2.67 2.67 2.67 2 67 2.67 2 67 2 67 2.67 2.6 2.6 2.7 2.67 2.61

3 Blldoer.Cat09 1.44.1. 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.00 0.06 0.06 0.00 0.00 0.00
45.-1 Cal 651 tordino) 0.00 0.00 000 0.00 0.00 000 0.00 0.00 0.00 000
09ader 200h 14a 10o.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 010 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

T 0otal 04t0,, 5.29 0.25 5.29 5.56 7.16 7.16 4.71 4.71 4.71 4.71 4.71 4.27 4.15 4.10 4.10 4.10 4.10 3.55

Const on Activities (ton )mo 2014 2015
Eq i EQUIPMENT April May June July Au-.t ISeptember October November December January Febuory March Amil Ma, Jun. Jul August SeptemberN-I I6oHlNh = TDmpuck ton/mo)

15 Fill 0nd An 01 0ru0k 0to0r4o) 0.54 0.54 054 054 054 054 0.04 0.64 0.54 0.54 0.54 0.54 0.54 0.04 0.27 0.27 0.27 0.27
35 YardTruck 1to4mo1 0.24 0.24 024 024 024 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 024 0.24 024

14 nonte Tru40 0to900o 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67
3 Bu lloe C .t4,0 0.00 0.00 000 00 O0 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
40Scrapela 651 00o4mo0

SGrader 200hp 14'1(t1.1 ) 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Total. to.e)35 3.5 3.5 3.05 3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.55 3.45 3.45 3.18 3.18 3.18 0.01

Constrction Activities (tonlmo) 2015 2016
Equip I0 EQUIPMENT October Nov0mber IODecember January F.burary March April May

I60 .o Highway Du0. Wr = 2r0) 022 022 022
15 FlUandA 00.1 Tu0k too. 0.27 0.27 027 027 027
35 Yard Truck 1.o4mo. 0.24 0.24 024 024 024

14 Concrete Tru0k 4to01mo)
30Bun4do.er CaS/D tono 008 0.04 0.04
4Sra "c0t 5 1.4401. 021
OGrader 200hp 1411016n/ro.

Total. (t1r4m,) 0.51 0.51 0.51 0.51 0.51 0.52 0.02 0.52

Technic1 Memorandu.0 A.2.9-2 9,2/2Q010



Appendix B
Operation Emissions

B.1 Operation Emissions from Stationary Sources
B.2 Operation Emissions from Mobile Sources

Worker Vehicles
On-Site Heavy Equipment and Support Vehicles
Delivery of Materials and Disposal of Wastes
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Operation Emissions from Stationary Sources
Appendix B.1

Number of Annual Hours of Power Power

Stationary Source Units(" Operation('I' Rating
111  

Rating( (hp)4 ~~(hrlyr) .J kWL.-____
Standby Diesel Generators (SDG) 2 48 17100 22931
Ancilary Diesel Generators (ADG) 2 8 1650 2213
Diesel Driven Fire Pumps (FP) 2 48 200 268
Auxiliary Boiler (Aux Boiler) 1 720 33000 44254

Diesel Fuel Oil Sulfur Content
2

) 1 0.0015 %

Aux Boiler Heat input
1  

1 112.00 MBtu/hr

Emission Factrs (gl/kWh) Estimated Emissions (tonslyear)

Stationary Source PM NOx S02 VOC PM___ NOx S02 VOC

S9DG (3X4) 0.1500 1.60 0.0074 0.4286 0.2714 2.8953 0.0134 0.7756

ADG (5X6) 0.0300 0.6700 0.0074 0.1900 0.0009 0.0195 0.0002 0.0055

FP(7)(8)(9) 0.2000 4.00 1.25 4.00 0.0042 0.0847 0.0264 0.0847

Aux BoilerP
1

)""
1  

0.0143 0.1714 0.0017 0.0018 0.5760 6.9120 0.0678 0.0726

Natural Draft Cooling Tower
1 12

) 6.63

Mechanical Draft Cooling Tower
t 12

) 1.84
OTAL Emissions from Stationary Sources 1 9.32 9.91 0.1078 0.9384

Notes:
1. Number of units, hours of operation, power rating, and heat input (auxiliary boiler only) for the standby diesel generators (SDG), ancillary diesel generators
(ADG), diesel driven fire pumps, and auxiliary boiler are from information stated in Environmental Report, Subsection 3.6.3.1 and the response submitted for

RAI HH3.6.3-1.
2. Sulfur content of diesel fuel oil is assumed to be 15 ppmw.
3. Standby diesel generator emission factors for PM and NO, from 40 CFR 60.4205 paragraphs (d)(1) and (2).

4. Standby diesel generator emission factors for SO2 and VOC from Table 3.4-1 of USEPA, AP-42, Fifth Edition, Vol. I, Chapter 3.4 "Large Stationary Diesel

and All Stationary Dual-fuel Engines," October 1996.

5. Ancillary diesel generator emission factors for PM, NO., and VOC from Table 1 of 40 CFR 1039.101.

6. Ancillary diesel generator emission factors for S02 from Table 3.4-1 of USEPA, AP-42, Fifth Edition, Vol. I, Chapter 3.4 "Large Stationary Diesel and All

Stationary Dual-fuel Engines," October 1996.

7. Diesel driven fire pump generator emission factors for PM, NO., and VOC from Table 4 to Subpart IIII of Part 60 "Emission Standards for Sationary Fire
Pump Engines" as referred to in 40 CFR 60.4202(d).

8. The emission limits for NOx and VOC's are combined in 40 CFR 60.4202(d). Using the emission limit individually for each pollutant provides a maximum

bounding value.
9. Diesel driven fire pump generator emission factor for S02 from Table 3.3-1 of USEPA, AP-42, Fifth Edition, Vol. I, Chapter 3.3 "Gasoliine and Diesel

Industrial Engines," October 1996.

10. Auxiliary boiler emission factors for PM, NO., and SO 2 from Table 1.3-1 of USEPA, AP-42, Fifth Edition, Vol. 1, Chapter 1.3 "Fuel Oil Combustion,"

September 1998.
11. Emission factors for auxiliary boiler are in units of IblMBtu. To convert the emission factors in Note 12 from lb/0

3 
gal to lb/Mbtu divide by 140 Mbtu/16

3 
gal

(the heating value of distillate fuel oil) which is from USEPA, AP-42, Fifth Edition, Vol. I, "Miscellaneous Data & Conversion Factors," Appendix A, September
1985.

12. Emissions of PM2 .5 from operation of the natural draft and mechanical draft cooling towers is from the response submitted for RAI AQ3.6.3-1.
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Worker Vehicles
Appendix B.2

Emission Factors(5) (g•/i)
Vehicle Type (4) PM2.5  NOx S02 VOC

Passenger Car 0.0112 0.256 0.0068 0.319
Light Duty Truck 0.0113 0.433 0.0095 0.473

Annual Emissions (ton/vear)

Operations Type Trips/Day(" Days/Yea r 2) Miles/Trip (3 ) PM2.5  NOx S02 VOC
Normal Operations Weekda 1189 241 39.26 0.1395 4.2721 0.1011 4.9108
Normal Operations (Weekend) 306 94 39.26 0.0140 0.4288 0.0101 0.4929
Outage (Weekday) 2187 20 39.26 0.0213 0.6521 0.0154 0.7496
Outage (Weekend) 1827 10 39.26 0.0089 0.2724 0.0064 0.3131

Total Annual Emissions1 0.1837 5.6254 0.1331 1 6.4664

Notes:
la. Trips per day for normal operations is from Table titled "Enrico Fermi Drive North of Leroux Road: May 2009 Normal Plant
Operations Traffic" in The Mannik & Smith Group, Inc., "Traffic Study: Fermi Nuclear Power Plant Unit 3 Expansion," Appendix A,
November 2009.
lb. Trips per day for outages is from Table titled "Enrico Fermi Drive: April 2009 Shutdown Traffic" in The Mannik & Smith Group,
Inc., "Traffic Study: Fermi Nuclear Power Plant Unit 3 Expansion," Appendix A, November 2009.
2. Days per year is based on operation schedule of Fermi 2 during normal operations and outages.
3. Total miles/trip is based on the average roundtrip commuting distance indicated in Table 5.8.4(A) of the response to RAI TR4.8.3-2
modified to account for vehicles traveling only within the non-attainment/maintenance area.
4. It is assumed that the fleet of worker vehicles will be 50% passenger cars and 50% light-duty gasoline trucks.
5. Emission Factors for Passenger Car (LDGV) and Light-Duty Gasoline Truck (LDGT All) were obtained from MOBILE6.2 model.

Technical Memorandum B.2-1 9/29/2010



On-Site Heavy Equipment
and Support Vehicles

Technical Memorandum 9/29/2010



On-Site Heavy Equipment and Support Vehicles
Appendix B.2

Emission Factors(S) (g•/i) Annual Emissions (ton/year)
Fuel Fuel

Vehicle Type Consumption(
1 )(2) Economy(3) Miles/

(gallons/year) (miles/gallon) Year(4) PM2. NOx S02 VOC PM2 .5  NOx S02 VOC

Light Duty Gasoline Trucks 18562 16.35 303489 0.0113 0.4330 0.0095 0.4730 0.0038 0.1449 0.0032 0.1582
Li ht Du Diesel Trucks 2150 19.55 42032.5 0.0227 0.2610 0.0056 0.2080 0.0011 0.0121 0.0003 0.0096
Hea Du Diesel Vehicles 2150 9.23 19841.8 0.0395 1.66 0.0131 0.2660 0.0009 0.0363 0.0003 0.0058

Total Emissions 0.0057 0.1933 0.0037 0.1737
Notes:
1. Fuel consumption for gasoline and diesel is based on total volume of fuels dispensed for Fermi 2 operations during 2008.
2. It is assumed that the fuel consumption for the fleet of diesel vehicles will be 50% light duty diesel trucks (LDDT) and 50% heavy duty diesel vehicles (HDDV).
3. Fuel economy is based on average fuel economy values for light duty gasoline trucks (LDGT), light duty diesel trucks (LDDT) and heavy duty diesel vehicles
(HDDV) from MOBILE6.2 model.
4. Miles per year is calculated by multiplying fuel consumption by fuel economy for each type of vehicle.
5. Emission Factors for light duty gasoline trucks (LDGT), light duty diesel trucks (LDDT), and heavy duty diesel vehicles (HDDV) were obtained from MOBILE6.2 model.
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Delivery of Materials and Disposal of Wastes
Appendix B.2

Emission Factors"8) (a/mi) Annual Emissions (ton/vear)
Vehicle Vehicle Miles/

Activity Trips/Year Class(6
) Trip(7) PM2,. NOx S02 VOC PM2.5  NOx S02 VOC

New Fuel Delive 1 119 HDDV 184 0.0395 1.66 0.0131 0.2660 0.0010 0.0401 0.0003 0.0064
Materials Delivery(2 ) 287 HDDV 184 0.0395 1.66 0.0131 0.2660 0.0023 0.0967 0.0008 0.0155
Materials RemovalP31  52 HDDV 184 0.0395 1.66 0.0131 0.2660 0.0004 0.0175 0.0001 0.0028
Class A Radioactive Waste Removal(4

) 65 HDDV 184 0.0395 1.66 0.0131 0.2660 0.0005 0.0219 0.0002 0.0035
Radioactive Waste Cask Delivery(5) 1 HDDV 184 0.0395 1.66 0.0131 0.2660 0.0000 0.0003 0.0000 0.0001

[ Total Emissions, 0.0042 1 0.1765 1 0.0014 0.0283
Notes:

1. New fuel deliveries per year is based on 475 fuel elements are delivered every two years and one ANF-1 0 transport container holds two fuel elements.
2. Materials deliveries per year uses the following assumptions:
a. The total weight of materials removal from Fermi 2 (513.68 tons) is equal to the weight for materials delivery.
b. The delivery truck is similar to the specifications for a 2010 General Motors Chevrolet Express Cutaway 3500, which has a maximum payload of 7,169 lbs.
c. The delivery truck is filled to a capacity of 50% of the maximum payload for each delivery to Fermi 3.
3. The schedule for materials removal is once per week for 52 weeks.
4. Class A radioactive waste removals per year uses the following assumptions:
a. The weight restriction for each removal is 40,000 lbs for the combined weight of the semi-tractor with flatbed, container weight, and radioactive waste.
b. The empty tare weight of the 20' DOT IP-1 Container is 7,200 lbs.
c. The empty weight of the semi-tractor trailer is 20,200 lbs. based on the specifications for an International Durastar 4300.
d. The weight of Class A radioactive waste for each trip is 12,100 lbs.
e. The total weight of Class A radioactive waste for Fermi 3 is the same as was historically recorded for Fermi 2 (780,916.76 lbs.)
5. One Class B radioactive waste cask delivery per year is based on what was historically recorded for Fermi 2.
6. It is assumed that vehicles for delivery and removal activities are heavy duty diesel vehicles (HDDV).
7. Total miles/trip is conservatively based on the total roundtrip distance to the Fermi site from the farthest point in the non-attainment/maintenance area. This
straightline distance is the point from the Fermi site to the northeast corner of St. Clair County.
8. Emission factors for heavy duty diesel vehicles (HDDV) were obtained from the MOBILE6.2 model.
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