
The Detroit Edison Company
One Energy Plaza, Detroit, MI 48226-1279

DTE Energy-

Detroit Edison

10 CFR 51.45
10 CFR 52.77

June 21, 2012
NRC3-12-0015

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

References: 1) Fermi 3
Docket No..52-033

2) Letter from Bruce Olson (USNRC) to Jack M. Davis (Detroit Edison), "Request
for Additional Information Letter No. 75 Related to the U.S. Nuclear Regulatory
Commission's Air Conformity Requirements Associated with the Fermi, Unit 3
Combined License Application," dated May 7, 2012

Subject: Detroit Edison Company Response to NRC Request for Additional Information
Letter No. 75

In Reference 2, the NRC requested additional information to support the review of certain
portions of the Fermi 3 Combined License Application (COLA). As discussed with the NRC
Fermi 3 Environmental Project Manager, the response to the RAI of Reference 2 is to be
provided no later than June 2 2 nd, 2012. The response to the Request for Additional Information
(RAI) in Reference 2, concerning air conformity requirements, is provided as Attachment 1 to this
letter. o

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 21st day of
June 2012.

Sincerely,

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

A DTE Energy Company T ~
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Attachment: 1) Response to RAI Letter No. 75 (Question No. EIS 2.9)

cc: Bruce Olson, NRC Fermi 3 Environmental Project Manager
Jerry Hale, NRC Fermi 3 Project Manager (w/o attachments)
Adrian Muniz, NRC Fermi 3 Project Manager (w/o attachments)
Michael Eudy, NRC Fermi 3 Project Manager (w/o attachments)
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 of Natural Resources and Environment

Radiological Protection Section (w/o attachments)

A DTE Energy Company
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Attachment 1

NRC3-12-0015

Response to RAI Letter No. 75

RAI Question No. EIS 2.9
(eRAI Tracking No. 6356)

(15 pages)
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NRC RAI EIS 2.9

This request for additional information (RAI) refers to the Conformity Applicability Analysis
contained in Attachment I to Detroit Edison Company (Detroit Edison) letter NRC3-11-0008
(ML 110670232) dated March 4, 2011, and the response to an air quality question contained
in Attachment 2 to Detroit Edison letter NRC- 11-0023 (ML11192A 190), dated July 7, 2011.

a) The emissions inventory used to develop the U.S. Nuclear Regulatory Commission
(NRC)-authorized construction emissions presented in NRC3-11-0008 include
emissions from a Switchback Locomotive engine. Using the information contained in the
Detroit Edison emissions inventory, the staff estimates that the total NOx emissions from
this engine are 45.3 tons per year for the years 2013, 2014, and 2015. This one engine
represents, on average, approximately 40 percent of the total NOx emissions from
preconstruction and NRC-authorized construction activities during the years 2013
through 2015.

i. Please explain how this engine will be used; for example, will it be used to transport
materials to the site or around the site?

ii. What is the basis for assuming 300 hours of engine operation per month?

ill. The NOx emission factor used for the Switchback Locomotive engine emission
calculation is 8.60 g/hp-hr which corresponds to the Tier 0 emission factors for line-
haul operation presented in Table 1 of EPA-420-F-09-025, "Emission Factors for
Locomotives" (April 2009). However, it appears that the duty cycle for this
locomotive may more appropriately approximate low power cycle operation in a
switchyard. In this case, the Tier 0 NOx emission factor of 12.60 g/hp-hr for
switchyard operation presented in Table 2 of EPA- 420-F-09-025 may be more
appropriate. Please justify the selection of 8.60 g/hp-hr for estimating Switchback
Locomotive engine NOx emissions.

iv. Has consideration been given to using alternative forms of transportation that would
result in lower NOx emissions?

b) The staff made the following assumptions about the operation of the Marine Engines-
Aggregate Barge Deliveries in order to reproduce the annual Marine Engine NOx
emissions presented in Appendix A. 1, "Construction Emissions Combustion Source
Summary," of Detroit Edison's emissions inventory:

- 20 days/month of operation during the 1st year of engine operation (Oct 2012 - Sep
2013)

- 8 days/month of operation during the 2nd and 3rd years of engine operation (Oct
2013 - Sep 2015)

- 4 days/month of operation during the 4th year of engine operation (Oct 2015 - Mar
2016)

The assumptions listed above conflict with the following information in Detroit Edison's
emissions inventory:
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- The construction schedule provided in Appendix A. 0 (pg A. 0- 1) which shows that
the Pushboat for the Aggregate Transport Barge is not scheduled to operate in
March 2016

- Note 2 of Appendix A. 1.3 (pg A. 1.3-2) which states the aggregate transport barge is
scheduled to operate 20 days per month in 2012, 8 days per month in 2013 and
2014, and 4 days per month in 2015 and 2016.

Please confirm the assumptions used to generate the annual Marine Engine NOx
emissions presented in Appendix A. I of the emissions inventory.

c) Please describe how the emissions inventory presented in NRC3-11-0008 accounts for
emissions from commercial and construction deliveries during plant preconstruction and
NRC-authorized construction.

d) Detroit Edison's response provided in NRC3-11-0023 states, in part, that the building of
the cooling tower and intake structure are preconstruction activities. COUIESP ISG-4,
"Interim Staff Guidance on the Definition of Construction and on Limited Work
Authorizations, " [ML0829 70729] states the facility design determines whether the
cooling towers and intake structures, and their related components, are within the scope
of NRC-authorized construction activities.

In accordance with the guidance provided in COL/ESP-ISG-4, please demonstrate that
the plant cooling tower and intake structure are not within the scope of NRC authorized
construction activities because they do not have a safety function.

e) Detroit Edison's response provided in NRC3-11-0023 quotes COL/ESP-ISG-4 as stating
that the estimates of the impact breakdown between preconstruction and construction
activities do not need to be detailed in order to inform the decision making process under
NEPA. However, Section 3.2, "Emission Calculations, " of EPA's General Conformity
Training Module http://Www.epa.gov/air/genconform/training/files/General_ Conformity
TrainingManual.pdf) states that the degree of detail in the CAA emissions analysis for
determining if the emissions are below the de minimis levels depends upon how close
the total emissions are to the de minimis levels. Table 3 of Enclosure I to NRC3-11-0008
shows that the estimated maximum annual NOx emissions from the NRC-authorized
construction of Fermi 3 is 91.7 tons, which is close to the de minimis level of 100 tons/yr.
The EPA General Conformity Training Module states a more detailed study is called for if
the total emissions are close to the de minimis levels.

Detroit Edison's response provided in NRC3-11-0023 also states the 18-month duration
for site preparation activities (April 2011 - September 2012) would be almost entirely
preconstruction activities. However, the air emissions analysis provided in NRC3-1 1-
0008 assumes that 70% of the combustion source emissions and 50 percent of the
fugitive source emissions result from NRC-authorized construction activities, regardless
of whether the activities occurred during the 18-month preconstruction period or the
subsequent 44-month NRC-authorized construction period.
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Please provide a more detailed study of the emissions resulting from NRC-authorized
construction activities, based on the most recent construction equipment schedule and
timeline. Indicate on the timeline when NRC-authorized construction activities are
assumed to begin. Justify why the emissions resulting from NRC-authorized construction
activities should not be based on the percent of overall resources or the amount and type
of equipment that would be used each year to perform NRC-authorized construction
activities.

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 (ML1 02000562), 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 (ML1 03120123), dated October
29, 2010. The revised calculation package was submitted in Detroit Edison letter NRC3-11-0008
(ML1 10670232), dated March 4, 2011. The response to RAI EIS 2.9 below; 1) replaces the
locomotive emission factor with a more efficient engine that will be used during the project, 2)
clarifies the operation of the marine engines for aggregate barge deliveries, and 3) provides an
updated emission inventory using monthly percentages, not project-wide percentages, for site
preparation and construction activities within the NRC's jurisdictional authority.

For clarity, each part of the above question is repeated below (in italics) followed by the
associated response.

a. The emissions inventory used to develop the U.S. Nuclear Regulatory Commission (NRC)-
authorized construction emissions presented in NRC3-11-0008 include emissions from a
Switchback Locomotive engine. Using the information contained in the Detroit Edison emissions
inventory, the staff estimates that the total NOx emissions from this engine are 45.3 tons per
year for the years 2013, 2014, and 2015. This one engine represents, on average,
approximately 40 percent of the total NOx emissions from preconstruction and NRC-authorized
construction activities during the years 2013 through 2015.

i. Please explain how this engine will be used; for example, will it be used to transport
materials to the site or around the site?

ii. What is the basis for assuming 300 hours of engine operation per month?

iii. The NOx emission factor used for the Switchback Locomotive engine emission
calculation is 8.60 g/hp-hr which corresponds to the Tier 0 emission factors for line-
haul operation presented in Table I of EPA-420-F-09-025, "Emission Factors for
Locomotives" (April 2009). However, it appears that the duty cycle for this locomotive
may more appropriately approximate low power cycle operation in a switchyard. In this
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case, the Tier 0 NOx emission factor of 12.60 g/hp-hr for switchyard operation
presented in Table 2 of EPA-420-F-09-025 may be more appropriate. Please justify
the selection of 8.60 g/hp-hr for estimating Switchback Locomotive engine NOx
emissions.

iv. Has consideration been given to using alternative forms of transportation that would
result in lower NOx emissions?

Response to Part a:

The responses for the questions regarding the locomotive are provided below in items i)
through iv):

i) During the months 19 through 60 of the construction schedule for Fermi 3, the diesel
fueled locomotive is intended to be used for transporting materials to the Fermi site via
nearby rail lines.

ii) The emissions inventory for the locomotive assumes that the locomotive engine will
operate 10 hours per day every day (30 days) per month, resulting in the 300 hours of
engine operation per month. The locomotive will be used to transport materials such as
plant components to the site. Preliminary construction planning identifies the preference
for a locomotive of this type and the breadth of delivery scope is potentially large. Given
that the locomotive will be used to make deliveries and will not be operating to move
equipment on site, assuming operation for 10 hours per day for every day is
conservative.

iii) The emissions inventory provided in Detroit Edison's letter NRC-1 1-0008 used Tier 0
line-haul emission factors for the locomotive, as provided in Table 1 of EPA-420-F-09-
025. Footnote 1 in Appendix A.1.4, "Locomotive Engines-Emission Calculations,"
indicated that the locomotive engine rating of 3,000 HP was based on a General Motors'
Electro-Motive Division SD40-2 diesel-electric locomotive. The Federal Register, Vol.
73, No. 126 issued Monday, June 30, 2008, clarified the definition of a switch locomotive
as a locomotive with a total engine rating below 2,300 HP, and dropped the requirement
that it be designed or used primarily for short distance operation. Therefore, given its
size and the fact the locomotive will be used to deliver materials to the site such as
components (and not short distances around the site), the line-haul NO, emission factor
of 8.6 g/hp-hr is valid.

However, as is discussed below in the response to Part e, below, the emission inventory
for the construction of Fermi 3 is being revised using pre-construction/construction
percentages. As part of this revision, a new locomotive emission factor is being used
reflective of a more efficient locomotive engine that will be used during construction.
The revised emission inventory uses a locomotive currently available that has an engine
rating of 2,100 HP and is equipped with a Tier 3 engine. This new engine size means
the locomotive will now be subject to Tier 3 emission standards for switch locomotives
found in Table 2 of 40 CFR 1033.101, "Exhaust Emission Standards", except that the
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locomotive supplier indicates that NO, will be less than 3.0 g/hp-hr (more than 2 g/hp-hr
below the Tier 3 standard).

iv) As described above in the response to subparagraph iii, Detroit Edison is using a more
efficient and cleaner emitting locomotive engine that will result in significant reductions in
NOx emissions. As previously discussed, preliminary construction planning indicates a
potentially broad scope of material deliveries by rail. As these plans are developed there
may be opportunities to use other alternative forms of transportation to further reduce
emissions.

b. The staff made the following assumptions about the operation of the Marine Engines-
Aggregate Barge Deliveries in order to reproduce the annual Marine Engine NOx emissions
presented in Appendix A. 1, "Construction Emissions Combustion Source Summary," of Detroit
Edison's emissions inventory:

* 20 days/month of operation during the 1st year of engine operation (Oct 2012 - Sep
2013)

* 8 days/month of operation during the 2nd and 3rd years of engine operation (Oct 2013 -
Sep 2015)

* 4 days/month of operation during the 4th year of engine operation (Oct 2015 - Mar
2016)

The assumptions listed above conflict with the following information in Detroit Edison's
emissions inventory:

* The construction schedule provided in Appendix A.0 (pg A.0-1) which shows that the
Pushboat for the Aggregate Transport Barge is not scheduled to operate In March 2016

* Note 2 of Appendix A. 1.3 (pg A. 1.3-2) which states the aggregate transport barge is
scheduled to operate 20 days per month in 2012, 8 days per month in 2013 and 2014,
and 4 days per month in 2015 and 2016.

Please confirm the assumptions used to generate the annual Marine Engine NOx emissions
presented in Appendix A. I of the emissions inventory.

Response to Part b:

The emission inventory provided in Detroit Edison's letter NRC-1 1-0008 assumes that the
marine engines for the aggregate barge deliveries will operate according to the following
schedule:

* 20 days per.month of operation during the first year of engine operation (October 2012 -
September 2013)

* 8 days per month of operation during the second and third years of operation (October
2013 - September 2015)

* 4 days per month of operation during the fourth year of engine operation (October 2015
- March 2016)
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Enclosed with this response is a revised Technical Memorandum which revises Note 2 of
Appendix A. 1.3 (p. A. 1.3-2) to clarify the operation of the marine engine for the aggregate barge
deliveries used in the emission estimate. The construction schedule provided in Appendix A.0
(p. A.0-1) has also been revised to clarify that the "Pushboat for Aggregate Transport Barge" will
operate in March 2016.

c. Please describe how the emissions inventory presented in NRC3-11-0008 accounts for
emissions from commercial and construction deliveries during plant preconstruction and NRC-
authorized construction.

Response to Part c:

During the construction of Fermi 3, deliveries of materials will occur during pre-construction and
construction activities within the NRC's jurisdictional authority. Percentages for construction
and pre-construction activities assigned to deliveries are consistent with the response to Part e,
below. In general, commercial and construction deliveries are characterized in the emission
inventory from operation of the following engines:

" The locomotive that delivers materials such as plant components to the Fermi site.
* Marine engines that propel the barge containing aggregate materials for the concrete

batch plant.
* On-road engines that propel vehicles such as the flatbed truck, water trucks, dump

trucks, and fuel/maintenance trucks that deliver materials to, as well as around the Fermi
site.

Deliveries and the distance traveled for each material delivery were estimated based on
information available from preliminary construction scheduling. This estimate is conservative
since it assumes that deliveries from the locomotive and on-road vehicles will occur
continuously throughout the 10 hour shift each day for the 30 days each month, and marine
engines for aggregate barge deliveries will operate 10 hours each shift each day they are in
operation. This is a conservative assumption as the locomotive will be used to make deliveries
to the site and not to move equipment around the site.

d. Detroit Edison's response provided in NRC3-11-0023 states, in part, that the building of the
cooling tower and intake structure are preconstruction activities. COL/ESPISG-4, "Interim Staff
Guidance on the Definition of Construction and on Limited Work Authorizations,"
[ML082970729] states the facility design determines whether the cooling towers and intake
structures, and their related components, are within the scope of NRC-authorized construction
activities.

In accordance with the guidance provided in COLIESP-ISG-4, please demonstrate that the plant
cooling tower and intake structure are not within the scope of NRC-authorized construction
activities because they do not have a safety function.
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Response to Part d:

The NRC Interim Staff Guidance on the Definition of Construction and on Limited Work
Authorizations provides examples to help delineate between construction and pre-construction
activities. Specifically regarding the Circulating Water System (CIRC), the ISG states the
following (discussion from the ISG is in italics):

Circulating Water System
As a general matter, the NRC staff considers the circulating water system (CWS), on a
system level, to be within the scope of construction because 10 CFR 50. 10(a)(1)(iv)
includes equipment that can cause a reactor trip. Although the system and active
equipment such as pumps and valves can cause a plant trip, an applicant could exclude
certain portions of the CWS from construction as discussed below.

Buried Circulating Water System Piping up to the Turbine Building
Depending on the plant design, it is possible for an applicant to demonstrate that
plausible failures (leakage) associated with the CWS piping (intake and discharge)
would not result in a reactor trip. It is reasonable to exclude the piping from the scope of
construction for certain designs, given that the reactor trip or safety system actuation
criterion is the only reason to consider it within scope. This finding remains consistent
with the NRC's decision to use the maintenance rule and related guidance to define the
scope of SSCs within the definition of construction. RG 1.160 provides the following
guidance for systems to include under this criterion:

(1) SSCs whose failure has caused a reactor scram or actuation of a safety-related
system at their site

(2) SSCs whose failure has caused a reactor scram or actuation of a safety-related
system at a site with a similar configuration

(3) SSCs identified in the licensee's analysis (e.g., final safety analysis report (FSAR),
individual plant evaluation) whose failure would cause a reactor scram or the
actuation of a safety-related system

A review of the licensee event reports for currently operating reactors did not identify
occurrences of piping failures in the CWS up to the turbine building that resulted in plant
scrams or safety system actuations. The turbine building demarcation may be important,
since the piping within the building could, depending on plant design, cause internal
plant flooding or safety system actuations, or prevent other SSCs from fulfilling their
safety-related functions. Applicants need to perform design-specific reviews to ensure
that piping failures in the CWS up to the turbine building are not identified in other
analyses (e.g., FSAR, probabilistic risk assessment) as being a plausible initiating event
for a reactor scram or safety system actuation. Therefore, CWS piping could be
considered preconstruction in certain circumstances.

Circulating Water Intake Structure
Depending on the plant design, it is possible for an applicant to demonstrate; similar to
CWS piping up to the turbine building, that the plant intake structure does not have a
safety function (e.g., some plant intakes only provide makeup to the CWS). This
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conclusion would not apply to related SSCs, such as pumps, travelling screens, or other
active components associated with the CWS, because there are many examples of plant
transients and safety system actuations that have loss of circulating water flow as an
initiating event. To expand the preconstruction activities beyond the intake structure,
applicants will need to perform design-specific reviews to ensure that a loss of CWS flow
caused by pump failures or screen blockage is not a plausible initiating event for a
reactor scram or safety system actuation. Therefore, the facility design will determine
whether intake structures and related components are within the scope of construction.

Cooling Towers
Depending on the plant design, it is possible for an applicant to demonstrate, similar to
that for intake structures, that cooling tower structures do not have a safety function.
This conclusion may not apply to related SSCs, such as pumps associated with the
CWS, because there are examples of plant transients and safety system actuations that
have loss of circulating water flow as an initiating event. To expand the preconstruction
activities beyond the cooling tower structure, applicants will need to perform design-
specific reviews to ensure that a loss of circulating water system flow caused by loss of
pumps or other components is not a plausible initiating event for a reactor scram or
safety system actuation. Therefore, the facility design will determine whether cooling
towers and related components are within the scope of construction.

Detroit Edison has identified the Intake Structure as a pre-construction activity. This conclusion
is not being expanded beyond the Intake Structure to the components within the structure. The
Intake Structure houses the Backup Fire Protection Pumps and the Station Water pumps that
provide makeup water to the Natural Draft Cooling Tower (NDCT) Basin, the Plant Service
Water System (PSWS) Basin and the Demineralized Water Supply. The Intake Structure only
provides makeup to the Circulating Water System and does not provide Circulating Water.
Thus, a failure of the Intake Structure would not cause a loss of Circulating Water. Based on
industry and Fermi site experience, collapse of the Intake Structure is not considered a plausible
failure mode. In addition, failure of the Intake Structure is not identified in the safety analysis in
the DCD as a failure or initiating event that could cause a reactor scram or a safety system
actuation. Therefore, no plausible failure of the Intake Structure will result in a reactor scram or
safety system actuation.

Detroit Edison has also identified the NDCT as a pre-construction activity. This conclusion is
not being expanded beyond the NDCT structure to the CIRC components. The NDCT could
only cause a loss of Circulating Water if the tower were to collapse. Based on industry and
Fermi site experience, collapse of the NDCT is not considered a plausible failure mode. In
addition, failure of the NDCT structure is not identified in the safety analysis in the DCD as a
failure or initiating event that could cause a reactor scram or a safety system actuation.
Therefore, no plausible failure of the NDCT will result in a reactor scram or safety system
actuation.

e. Detroit Edison's response provided in NRC3-11-0023 quotes COL/ESP-ISG-4 as stating that
the estimates of the impact breakdown between preconstruction and construction activities do
not need to be detailed in order to inform the decision-making process under NEPA. However,
Section 3.2, "Emission Calculations," of EPA's General Conformity Training Module
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(http://www.epa.gov/airdgenconform/training/files/General_ Conformity Training_ Man
uaLpdf) states that the degree of detail in the CAA emissions analysis for determining if the
emissions are below the de minimis levels depends upon how close the total emissions are to
the de minimis levels. Table 3 of Enclosure I to NRC3-11-0008 shows that the estimated
maximum annual NOx emissions from the NRC-authorized construction of Fermi 3 is 91.7 tons,
which is close to the de minimis level of 100 tons/yr. The EPA General Conformity Training
Module states a more detailed study is called for if the total emissions are close to the de
minimis levels.

Detroit Edison's response provided in NRC3-11-0023 also states the 18-month duration for site
preparation activities (April 2011 - September 2012) would be almost entirely preconstruction
activities. However, the air emissions analysis provided in NRC3-11-0008 assumes that 70% of
the combustion source emissions and 50 percent of the fugitive source emissions result from
NRC-authorized construction activities, regardless of whether the activities occurred during the
18-month preconstruction period or the subsequent 44-month NRC-authorized construction
period.

Please provide a more detailed study of the emissions resulting from NRC-authorized
construction activities, based on the most recent construction equipment schedule and timeline.
Indicate on the timeline when NRC-authorized construction activities are assumed to begin.
Justify why the emissions resulting from NRC-authorized construction activities should not be
based on the percent of overall resources or the amount and type of equipment that would be
used each year to perform NRC-authorized construction activities.

Response to Part e:

The emissions inventory provided in Detroit Edison's letter NRC-1 1-0008 assumed 70 percent
of the total combustion source emissions and 50 percent of the total fugitive source emissions
were within the NRC's jurisdictional authority. These percentages for combustion source and
fugitive source activities were assumed for all site preparation and construction activities. This
response provides a revised emissions inventory, which is enclosed with this letter, that 1)
replaces the locomotive emission factor with a more efficient engine expected to be used during
construction (summarized in response to Part a, above), 2) clarifies the operation of the marine
engines for aggregate barge deliveries (summarized in response to part b above), and 3)
provides an updated emissions inventory using monthly percentages, and not project-wide
percentages, for site preparation and construction activities within the NRC's jurisdictional
authority. The following paragraphs provide a summary of the methodology for revising the
emissions inventory with monthly percentages for site preparation and construction activities
authorized by the NRC.

Emissions estimates are developed based on equipment types that will perform site preparation
and construction activities within the NRC's jurisdictional authority. Monthly percentages for
construction/pre-construction activities were developed for site preparation and construction
activities that could produce fugitive dust emissions and air emissions from combustion engines.
These monthly percentages were developed based on preliminary construction planning for
major structures, the equipment list provided in Appendix 0 of the enclosed technical
memorandum with subject "Response to Fermi 3 ER RAIs AQ2.7-1 and AQ4.4.1-1 Construction
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and Operation Related to Emissions Rev. 5", and the total amount of concrete estimated to be
used to construct Fermi 3. The schedule of construction for major structures was based on the
documents "DOE NP2010 Construction Schedule Evaluation," Revision 2, dated September 24,
2004, which addressed ESBWR construction, and preliminary project planning by Detroit
Edison.

During site preparation (initial 18 months) most activities are considered pre-construction with
the exception of the construction for the concrete diaphragm wall around the excavation. The
plan is not to remove the wall, thus, this would be considered an activity under NRC jurisdiction.
Tables 1 and 2, below, provide the percentages that were used to develop the maximum annual
emissions resulting from combustion source equipment and fugitive dust activities during site
preparation (initial 18 months) within the NRC's jurisdictional authority.

Table 1
Combustion Source Emission Percentages During Site Preparation

(I itial 18 Mont s)

Year Month(s) On-Road Worker Non-Road Marine Locomotive
Vehicles Vehicles Vehicles Engines Engines

1 April 0% 0% 0% 0% 0%

1 May- 30% 10% 10% 0% 0%December

2 . January- 15% 10% 10% 0% 0%March

2 April- 0% 0% 0% 0% 0%September
Notes:

1) The percentages shown in the table indicate the portion of emissions for each
combustion source equipment type that are within the NRC's jurisdictional authority.

2) The portion of emissions that are not within NRC's jurisdictional authority are
considered pre-construction emissions.

Table 2
Fugitive Source Emission Percentages During Site Preparation

Year Month(s) Pre-Construction Construction

1 _ April 100% 0%

1 May- 70% 30%December

2 January- 85% 15%March

2 April- 100% 0%September
Notes:

1) The portion of emissions that are not within NRC's jurisdictional authority are
considered pre-construction emissions. Bulldozing, grading, blasting, and construction
area wind erosion are considered pre-construction activities.

2) Fugitive activities that are considered within the NRC's jurisdictional authority include
atmospheric transfers, concrete production, active pile wind erosion, paved roads, and
unpaved roads.
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The subsequent 44 months of the schedule include activities both within NRC's jurisdictional
authority and not within NRC jurisdictional authority. Table 3, below, provides the percentages
that were used to develop the maximum annual emissions resulting from combustion source
equipment and fugitive dust activities during construction (subsequent 44 months) within the
NRC's jurisdictional authority.

Table 3
Combustion Source and Fugitive Emission Percentages

During Construction (Subsequent 44 Months)
Time Period Pre-Construction Construction

Year 2, Month 10 - Year 3, 0% 100%
Month 5

Year 3, Month 6 - Year 4, 25% 75%
Month 11

Year 4, Month 12 - Year 5, 30% 70%
Month 6

Year 5, Month 6 - Completion 0% 100%
Notes:

1) The portion of emissions that are not within NRC's jurisdictional authority are
considered pre-construction emissions.

2) The pre-construction and construction percentages apply to all emissions resulting
from combustion source equipment summarized in Appendix A.1.

3) The pre-construction and construction percentages apply to all activities in Appendix
A.2 that produce fugitive emissions.

As shown in the enclosed technical memorandum, and as seen in previous responses related to
conformity, the NOx emissions are limiting with respect to the de minimis level of 100 tons/yr.
Thus, the following discussion focuses on the NOx emissions. Emissions for other conformity
related pollutants are detailed in the enclosed technical memorandum. The total combustion
emissions for NOx and total fugitive emissions for PM2.5 are shown, respectively, in Tables 4
and 5, below.

Table 4
Total Combustion Source Emissions

2011 2012 2013 2014 2015 2016
.:.. " ' ' ' ".::.~~NOx • •" ; •,• ' • • "

On-Road Vehicles 1.2364 2.5469 5.6174 4.2320 2.6053 0.2028
Worker Vehicles 0.8865 2.8560 18.4518 12.6411 4.2890 1.6539
Non-Road Engines 74.2232 60.0727 53.8819 57.6918 37.8281 5.2646
Marine Engines 46.8018 22.3221 7.6982 3.6227 3.1698 0.4528
Locomotive Engines 0 2.7657 11.0627 11.0627 11.0627 2.7657
Total Annual Emissions 123.15 90.56 96.71 89.25 58.95 10.34
(tons) I I I I I I
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Table 5
Total Fugitive Source Emissions

2011 2012 2013 2014 2015 2016

... P M 2:5 . ,,.. .....

Atmospheric Transfers 0.0001 0.0016 0.0016 0.0016 0.0011 0.0000
Bulldozing 0.1024 0.1106 0.0737 0.0000 0.0000 0.0123
Grading 2.05 0.5491 0.3660 0.3660 0.0915 0.2668
Blasting 0.0000 0.0576 0.0000 0.0000 0.0000 0.0000

Concrete Production 0.1090 1.3076 1.3076 1.3076 0.8717 0.0000
Active Pile Wind Erosion 0.0742 0.8908 0.8908 0.8908 0.5939 0.0000

Construction Area Wind Erosion 3.95 5.27 5.27 5.27 5.2725 2.1969
Paved Roads 0.5493 1.8763 13.1147 9.7624 3.5722 1.4882

Unpaved Roads 12.63 23.58 44.99 32.78 21.8596 1.9348
Total Annual Emissions (tons) 19.47 33.65 66.02 50.39 32.26 5.90

As shown in Table 3, construction activities begin in earnest in 2013; i.e., 2011 and 2012 are
devoted almost entirely to site development activities. As shown in Table 4, the total
combustion NOx emissions are less than the de minimis level of 100 tons/yr; without crediting
any reduction due to pre-construction activities. This provides confidence that the combustion
emissions under NRC jurisdiction will not exceed the de minimis levels of 100 tons/yr.

Using the total construction emissions from Tables 4 and 5, above, the percentages of
construction activities that are within the NRC's jurisdiction authority in Tables 1 through 3,
above, and applying the same 75 percent utilization factor used in prior analyses for equipment
which is not likely to operate continuously over the full 10-hour shift, the estimated maximum
annual emission resulting from construction activities within the NRC's jurisdictional authority
were calculated. The resultant combustion source emissions for NOx and PM2.5 , and the
fugitive source emissions for PM2.5 related to construction activities are shown in Tables 6 and 7,
respectively. For PM2.5 the sum of fugitive source and combustion source PM2.5 emissions for
each year of the project are to be compared to the conformity de minimis levels. Table 8 shows
the total PM2.5 emissions resulting from fugitive sources and combustion sources (from the
enclosed technical memorandum),

Table 6
Combustion Source Emissions Related to Construction

2011 2012 2013 2014 2015 2016
'NOx ".. "" ""

On-Road Vehicles 0.351 1.513 4.834 3.157 2.067 0.203
Worker Vehicles 0.079 0.785 15.761 9.428 3.646 1.654
Non-Road Engines 6.982 17.954 46.340 43.012 29.947 5.265
Marine Engines 0 2.264 6.717 2.702 2.626 0.453
Locomotive Engines 0 2.766 9.449 8.251 9.403 2.766
Total Annual Emissions (tons) 7.41 25.28 83.10 1 66.55 47.69 10.34

On-Road Vehicles 0.008 0.0346 0.1116 0.0698 0.0439 0.0043
Worker Vehicles 0.0012 0.0134 0.2937 0.1901 0.0793 0.0388
Non-Road Engines 0.41 1.11 2.95 2.71 1.97 0.3822
Marine Engines 0 0.0628 0.1864 0.075 0.0729 0.0126
Locomotive Engines 0 0.0922 0.31 0.28 0.31 0.0922
Total Annual Emissions (tons) 0.42 1.31 3.85 3.32 2.48 0.53
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Table 7
Fugitive Source Emissions Related to Construction

2011 2012 2013 2014 2015 2016

S.. PM 2.6 '

Atmospheric Transfers 0.0000 0.0005 0.0014 0.0012 0.0008 0.0000
Bulldozing 0.0000 0.0246 0.0655 0.0000 0.0000 0.0123

Grading 0.00 0.0915 0.3127 0.2730 0.0641 0.2668
Blasting 0.0000 0.0576 0.0000 0.0000 0.0000 0.0000

Concrete Production 0.0327 0.3759 1.1169 0.9753 0.6756 0.0000
Active Pile Wind Erosion 0.0223 0.2561 0.7609 0.6644 0.4603 0.0000

Construction Area Wind Erosion 0.0000 1.3181 4.5036 3.9324 4.4816 2.1969
Paved Roads 0.1465 0.5352 11.2021 7.2811 3.0363 1.4882

Unpaved Roads 3.44 12.47 39.24 24.46 17.1931 1.9348
Total Annual Emissions (tons) 3.64 15.13 57.20 37.58 25.91 5.90

Table 8
Fugitive and Combustion Source PM2.5 Emissions Related to Construction

2011 2012 2013 2014 2015 2016
L TM 2.5 "

Fugitive Source Emissions 3.64 1 15.13 57.20 37.58 25.91 5.90
Combustion Source Emissions 0.42 1.31 3.85 3.32 2.48 0.53

Total Annual PM2 .5 Emissions (tons) 4.06 16.44 61.05 40.90 28.39 6.43

As shown in Tables 6 and 8 emissions of NOx and PM2.5 from construction activities do not
exceed the conformity applicability thresholds provided in 40 CFR 51, Subpart W. As such, a
conformity determination is not required due to the revisions to the emissions inventory for the
construction phase of the project. Furthermore as shown in Tables 6 and 8, the estimated
emissions are not close to the de minimis levels.

Proposed COLA Revision

None



Attachment 1 to
NRC3-12-0015
Page 15

Enclosure 1 of Attachment 1

NRC3-12-0015

Response to RAI Letter No. 75

RAI Question No. EIS 2.9
(eRAI Tracking No. 6356)

Black and Veatch Technical Memorandum
Record No. BVDE2-2010-0054, Revision 5, Dated June 20, 2012

(113 pages)



IBLACK & VEATCH
Building a world of differenced

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
June 20, 2012

Response to Fermi 3 ER RAIs AQ2.7-1 and AQ4.4.1-1
Construction and Operation Related Emissions Rev. 5

To: Detroit Edison Company

From: Bryce Weinand, Black & Veatch Corporation

Purpose
DTE submitted the original combined response to the NRC addressing RAIs AQ2.7-1 and
AQ4.4.1-1 (conformity analysis and CO 2 emissions during construction and operation,
respectively) in Detroit Edison letter NRC3-09-0017 (ML093650121), dated December 23, 2009.
On January 15, 2010, the NRC requested that additional detail be provided for review. Black &
Veatch subsequently submitted a technical memorandum to provide the additional detail
necessary to support review of the response on February 25, 2010. In a telephone conversation
on April 16, 2010, the NRC requested that Detroit Edison revise the construction and operation
emission estimates of conformity-related pollutants to include related emissions occurring offsite
and into the surrounding non-attainment/maintenance area. The revision of the emissions
estimate of conformity-related pollutants for offsite construction and operation activities 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. Detroit Edison
letter NRC3-10-0048 (ML103120123), dated October 29, 2010, clarified the number of
construction worker vehicle trips used as the basis for the analysis of offsite emissions. At that
time, the revised calculation package was also made available for the NRC's review. Revision 4
of the technical memorandum also removed 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. Revision 4 of the calculation package was
submitted in Detroit Edison letter NRC3-11-0008 (ML110670232), dated March 4, 2011. This
revision of the technical memorandum for the response to RAI EIS 2.9 1) replaces the locomotive
emission factor with a more efficient engine that will be used during the project, 2) clarifies the
operation of the marine engines for aggregate barge deliveries, and 3) provides an updated
emission inventory using monthly percentages, not project-wide percentages, for site preparation
and construction activities within the NRC's jurisdictional authority. Revision bars are provided for
the updates occurring to the text of the report only, and not for the changes to some of the tables
located in Appendices A and B.

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.

Technical Memorandum Rev 5 6/20/2012 1
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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.

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 site preparation and construction activities and their associated equipment will
emit PM2 .s, NO,, SO 2 , VOC, and CO 2 during Fermi 3 construction activities. The following
analysis evaluates the emissions within the NRC's jurisdictional authority associated with
construction of Fermi 3 and demonstrates that annual emissions of PM2.5, NO,, SO 2, 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:

0 Ground clearing, grading, and excavation.

Technical Memorandum 6/20/20121
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* 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:

* 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.
* Transport of materials, such as plant components, to the site by a locomotive.
* 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
estimate of total emissions from site preparation and construction activities (regardless of
jurisdiction) described above are provided in Table 3.

The emission estimates from construction of Fermi 3 to be compared to the conformity
determination thresholds are only those activities under the NRC's jurisdictional authority
(activities controlled by the NRC under the Atomic Energy Act). Emissions estimates were
developed based on equipment types that will perform site preparation and construction activities
within the NRC's jurisdictional authority. Monthly percentages for construction/pre-construction

Technical Memorandum 6/20/2012 1
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activities were developed for site preparation and construction activities that could produce
fugitive dust emissions and air emissions from combustion engines.

These monthly percentages were developed based on preliminary construction planning for major
structures, the equipment list provided in Appendix 0, and the total amount of concrete estimated
to be used to construct Fermi 3. The schedule of construction for major structures was based on
the documents "DOE NP201 0 Construction Schedule Evaluation," Revision 2, dated September
24, 2004, which addressed ESBWR construction, and preliminary project planning by Detroit
Edison.

During site preparation (initial 18 months) most activities are considered pre-construction with the
exception of the construction for the concrete diaphragm wall around the excavation. The plan is
not to remove the wall, thus, this would be considered an activity under NRC jurisdiction. Tables
4 and 5 below provide the percentages that were used to develop the maximum annual
emissions resulting from combustion source equipment and fugitive dust activities during site
preparation within the NRC's jurisdictional authority.

The subsequent 44 months of the schedule include activities both within NRC's jurisdictional
authority and not within NRC jurisdictional authority. Table 6 below provides the percentages that
were used to develop the maximum annual emissions resulting from combustion source
equipment and fugitive dust activities during construction within the NRC's jurisdictional authority.

Using the total construction emissions from Table 3, the percentages of construction activities
that are within the NRC's jurisdictional authority in Tables 4, 5, and 6, and applying the 75 percent
utilization factor for equipment which is not likely to operate continuously over the full 10-hour
shift, the estimated maximum annual emission resulting from construction activities within the
NRC's jurisdictional authority are provided in Table 7. As shown in Table 7, emissions from the
construction phase of the project (i.e., the NRC jurisdictional activities) 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. Furthermore, as shown in
Table 7, the estimated emissions are not close to the de minimis levels. Detailed emission
calculations of Fermi 3 construction activities, including assumptions used, are provided in
Appendix A, Construction Emissions.

Operation

Stationary and mobile sources (both combustion and non-combustion) proposed for the operation
of Fermi 3 will emit PM2.5, NOx, SO 2, 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, NO,, SO 2, 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 PM2.5, NOx, SO2, and VOC.
The total estimated annual emissions of PM2.5, SO 2, NO,, and VOC from the operation of the full

Technical Memorandum 6/20/2012 1
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complement of stationary sources discussed above are displayed in Table 8. 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, NOx, S02, 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, SO2 , and VOC emission factors were obtained from the
USEPA MOBILE6.2 model. Table 9 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 displayed in Table 8. As shown in Table 8, 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 6/20/2012 1
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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, OF - Winter 18, 31
Fuel RVP, psi - Winter 7.0
Evaluation Month - Summer 7 - July
Min/Max Temp, 'F - Summer 64, 83
Fuel RVP, psi- Summer 12.3
Diesel Sulfur Content, ppm - Winter/Summer 15

Technical Memorandum 6/20/2012 1
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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, 'F 39.9, 58.4
Average Temp, 'F 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 6/20/20121



BLACK & VEATCH

TECHNICAL MEMORANDUM

Detroit Edison Company
Fermi 3 COL Application Phase II

Page 8

B&V File: 15.1000
June 20, 2012

Table 3
Estimated Maximum Annual Emissions of PM2.5 , NO., S02, VOC, and CO 2

from Site Preparation and Construction Activities for Fermi 3
(tons/year)

PM2.5  NO,, SO2  VOC CO 2
5.84 123.15 0.36 53.44 26,231

Combustion Source Equipment (2011) (2011) (2013) (2011) (2013)
66.02

Fugitive Dust Activities (2013) -- -- -- --

Total Estimated Emissions 71.86 123.15 0.36 53.44 26,231
Notes:

1) Detailed emission calculations of Fermi 3 construction activities, including assumptions
used, are provided in Appendix A, Construction Emissions.

2) The year the maximum emission occurs is provided in parentheses under the emission
value for each pollutant.

Technical Memorandum 6/20/20121
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Table 4
Combustion Source Emission Percentages for Site Preparation (Initial 18 Months)

Activities Within NRC's Jurisdictional Authority
Ya Mots) On-Road Worker Non-Road Marine Locomotive

Year Month(s) Vehicles Vehicles Vehicles Engines Engines

1 April 0% 0% 0% 0% 0%

1 May- 30% 10% 10% 0% 0%December
2 January- 15% 10% 10% 0% 0%

March

2 April- 0% 0% 0% 0% 0%
September

Notes:
1) The percentages shown in the table indicate the portion of emissions for each

combustion source equipment type that are within the NRC's jurisdictional authority.
2) The portion of emissions that are not within NRC's jurisdictional authority are considered

pre-construction emissions.

Table 5
Fugitive Source Emission Percentages for Site Preparation (Initial 18 Months)

Activities Within NRC's Jurisdictional Authority

Year Month(s) Pre-Construction Construction

1 April 100% 0%

1 May- 70% 30%December
2 January- 85% 15%March

2 April- 100% 0%
September

Notes:
1) The portion of emissions that are not within NRC's jurisdictional authority are considered

pre-construction emissions. Bulldozing, grading, blasting, and construction area wind
erosion are considered pre-construction activities.

2) Fugitive activities that are considered within the NRC's jurisdictional authority include
atmospheric transfers, concrete production, active pile wind erosion, paved roads, and
unpaved roads.

Technical Memorandum 6/20/2012 1
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Table 6
Combustion Source and Fugitive Emission Percentages for Construction (Subsequent 44

Months) Act vities Within NRC's Jurisdictional Authority
Time Period Pre-Construction Construction

Year 2, Month 10 - Year 3, 0% 100%
Month 5

Year 3, Month 6 - Year 4, 25% 75%Month 11
Year 4, Month 12 - Year 5, 30% 70%

Month 6
Year 5, Month 6 - Completion 1 0% 1 100%
Notes:

1 ) The portion of emissions that are not within NRC's jurisdictional authority are considered
pre-construction emissions.

2) The pre-construction and construction percentages apply to all emissions resulting from
combustion source equipment summarized in Appendix A.1.

3) The pre-construction and construction percentages apply to all activities in Appendix A.2
that produce fugitive emissions.

Technical Memorandum 6/20/2012 1
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Table 7
Estimated Maximum Annual Emissions of PM2 .5, NO., SO2, VOC, and CO 2 From Site

Preparation and Construction Activities for Fermi 3 Within NRC's Jurisdictional Authority
(tons/ ear)

PM2.5  NOx SO2  VOC CO 2
3.85 83.10 0.31 36.10 22,508

Combustion Source Equipment (2013) (2013) (2013) (2013) (2013)
57.20

Fugitive Dust Activities (2013) "" -- --

Total Estimated Emissions 61.05 83.10 0.31 36.10 22,508
Conformance Applicability
Threshold for Maintenance and 100 100 100 100 NA
Non-Attainment Areas
Exceedance of Threshold for No No No No NA
Construction
Notes:

1) Detailed emission calculations of Fermi 3 construction activities, including assumptions
used, are provided in Appendix A, Construction Emissions.

2) The year the maximum emission occurs is provided in parentheses under the emission
value for each pollutant.
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Table 8
Estimated Maximum Annual Emissions of PM 2.5, 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:
1) Detailed emission calculations of Fermi 3 operation activities, including

assumptions used, are provided in Appendix B, Operation Emissions.
2) CO 2 emissions from the operation of Fermi 3 were provided in RAI Response

5.8.1-1.
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Table 9
MOBILE6.2 Input Parameters for Operation Emissions

Input Parameter Value
Calendar Year 2020
Evaluation Month - Summer 7- July
Min/Max Temp, 'F 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
Enclosure[s]

Cc: Randall Westmoreland, Detroit Edison Company
B&V File
Brian O'Neal, B&V
Jay Reeder, B&V
Steve Thomas, B&V

I
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Construction Emissions

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

Total Combustion Source Emissions
Combustion Source Emissions within NRC's Jurisdictional Authority
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
Total Fugitive Source Emissions
Fugitive Source Emissions within NRC's Jurisdictional Authority
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
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Appendix A.1
Construction Emissions from

Combustion Sources
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Total Combustion Source Emissions
Appendix A.1

2011 2012 2013 2014 2015 2016
VOC

On-Road Vehicles 0.2021 0.3385 0.6330 0.6147 0.4867 0.1038
Worker Vehicles 1.3166 4.1778 27.3444 19.0180 6.5522 2.5771
Non-Road Engines 5.1191 4.3360 4.2172 5.1860 3.8991 0.597
Marine Engines 46.8018 22.3221 7.6982 3.6227 3.1698 0.4528
Locomotive Engines 0 0.5531 2.2125 2.2125 2.2125 0.5531
Total Annual Emissions (tons) 1 53.44 31.73 42.11 1 30.65 1 16.32 1 4.28

PM2.5
On-Road Vehicles 0.0281 0.0576 0.1297 0.0935 0.0554 0.0043
Worker Vehicles 0.0139 0.0487 0.3439 0.2549 0.0932 0.0388
Non-Road Engines 4.3975 3.8223 3.4443 3.6318 2.4637 0.3822
Marine Engines 1.4008 0.6632 0.2136 0.1005 0.0880 0.0126
Locomotive Engines 0 0.0922 0.3688 0.3688 0.3688 0.0922
Total Annual Emissions (tons) 5.84 4.68 4.50 4.45 1 3.07 1 0.53

NO,
On-Road Vehicles 1.2364 2.5469 5.6174 4.2320 .2.6053 0.2028
Worker Vehicles 0.8865 2.8560 18.4518 12.6411 4.2890 1.6539
Non-Road Engines 74.2232 60.0727 53.8819 57.6918 37.8281 5.2646
Marine Engines 46.8018 22.3221 7.6982 3.6227 3.1698 0.4528
Locomotive Engines 0 2.7657 11.0627 11.0627 11.0627 2.7657
Total Annual Emissions (tons) 1 123.15 90.56 96.71 1 89.25 1 58.95 1 10.34

C02

On-Road Vehicles 319.64 730.15 1802.35 1611.63 1158.88 120.27
Worker Vehicles 541.11 1894.84 13383.61 9964.58 3646.39 1519.67
Non-Road Engines 9671.65 9149.27 8460.31 9276.26 6753.41 1317.60
Marine Engines 4398.60 2087.41 687.81 323.68 283.22 40.46
Locomotive Engines 0 474.33 1897.30 1897.30 1897.30 474.33
Total Annual Emissions (tons) 1 14930.99 1 14336.00 26231.38 1 23073.45 1 13739.19 1 3472.33

so,
On-Road Vehicles 0.0035 0.0076 0.0181 0.0164 0.0122 0.0016
Worker Vehicles 0.0100 0.0350 0.2469 0.1838 0.0673 0.0280
Non-Road Engines 0.0870 0.0799 0.0724 0.0782 0.0555 0.0102
Marine Engines 0.0419 0.0199 0.0065 0.0031 0.0027 0.0004
Locomotive Engines 0 0.0045 0.0181 0.0181 0.0181 0.0045
Total Annual Emissions (tons) 1 0.1424 1 0.1468 1 0.3621 1 0.2996 1 0.1558 1 0.0448

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.
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Combustion Source Emissions within NRC's Jurisdictional
Authority
Appendix A.1

1 2011 1 2012 1 2013 1 2014 1 2015 1 2016
VOC

On-Road Vehicles 0.0577 0.1466 0.5387 0.4585 0.4005 0.1038
Worker Vehicles 0.1170 1.1489 23.3567 14.1843 5.5693 2.5771
Non-Road Engines 0.48 1.29 3.60 3.87 3.13 0.5977
Marine Engines 0.00 2.26 6.72 2.70 2.63 0.4528
Locomotive Engines 0.00 0.5531 1.89 1.65 1.88 0.5531
Total Annual Emissions (tons) 0.66 5.40 _F _36,10 22.86 13.61 4.28

PM2.5

On-Road Vehicles 0.0080 0.0346 0.1116 0.0698 0.0439 0.0043
Worker Vehicles 0.0012 0.0134 0.2937 0.1901 0.0793 0.0388
Non-Road Engines 0.41 1.11 2.95 2.71 1.97 0.3822
Marine Engines 0 0.0628 0.1864 0.0750 0.0729 0.0126
Locomotive Engines 0 0.0922 0.31 0.28 0.31 0.0922
Total Annual Emissions (tons) 0.42 1.31 3.85 3.32 2.48 0.53

NOx
On-Road Vehicles 0.351 1.513 4.834 3.157 2.067 0.203
Worker Vehicles 0.079 0.785 15.761 9.428 3.646 1.654
Non-Road Engines 6.982 17.954 46.340 43.012 29.947 5.265
Marine Engines 0 2.264 6.717 2.702 2.626 0.453
Locomotive Engines 0 2.766 9.449 8.251 9.403 2.766
Total Annual Emissions (tons) 7.41 25.28 83.10 66.55 47.69 10.34

C02

On-Road Vehicles 90.91 418.07 1549.31 1202.13 923.56 120.27
Worker Vehicles 48.10 521.08 11431.83 7431.92 3099.43 1519.67
Non-Road Engines 904.84 2702.89 7306.35 6916.16 5374.23 1317.60
Marine Engines 0.00 202.30 600.15 241.41 234.67 40.46
Locomotive Engines 0 474.33 1620.61 1415.07 1612.71 474.33
Total Annual Emissions (tons) 1043.85 4318.66 22508.25 17206.69 11244.60 3472.33

S02

On-Road Vehicles 0.0010 0.0041 0.0156 0.0123 0.0098 0.0016
Worker Vehicles 0.0009 0.0096 0.2109 0.1371 0.0572 0.0280
Non-Road Engines 0.0081 0.0236 0.0625 0.0583 0.0442 0.0102
Marine Engines 0.0000 0.0019 0.0057 0.0023 0.0022 0.0004
Locomotive Engines 0 0.0045 0.0154 0.0135 0.0153 0.0045
Total Annual Emissions (tons) 0.0100 0.0438 0.3101 0.2234 0.1287 0.0448

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 table above represents the best estimate of site preparation and construction emissions from
combustion sources assumed to cover only those activities under the NRC's jurisdictional authority.
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On-Road Construction Vehicle-Emission Factors
Appendix A.1.1

Winter-2011I Wintnr.2fl12
Wite----. 4-te-21

Winter Emission Factors Emission Factors 
1
2 la/mil Emission Factorsl'Z (a/mil

Vehicle
Equip ID Vehicle Classification"1) VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 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 6.36 1416.80 0.0132 0.3520 0.1261 5.48 1415.50 0.0132

Summer-2011 Summer-2012
Summer Emission Factors Emission Factors

2
) (•/mi) Emission Factors

t
2) (g/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 0.1183 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 IYard 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

13
) (al/mi) Emission Factorsl3)( (/mi)

Vehicle I
Equip ID Vehicle Classification(

1
) VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02

5 Dump Truck 6cyd highway 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 1.10 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 1 6.14 1 1416.50 0.0132 0.3485 0.1222 5.29 11415.25 0.0132
15 ]Dump Trucks 30cyd Haul in Fill Material and Aggregate Delivery I HDDV 0.3760 10.1443 16.14 11416.50 10.0132 0.3485 0.1222 5.29 1415.]
35 ]Yard Truck [ HDDV [ 0.3760 0.1443 1 6.14 11416.501 0.0132 0.3485 0.1222 5.29 1415.'

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

Winter-2013 Winter-2014 Winter-2015 Winter-2016

Emission Factors(
2

L(/mi) Emission Factors"') (g/mi) Emission Factors
1

') (g/mi) Emission Factors t) (glmi)

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

0.3370 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 0.07501 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 0.3U10 0.0899 3.70 1413.50 0.0132 0.3040 0.07501 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 0.07501 3.51 1412.60 0.0132 0.2950 0.0670 3.09 1412.10 0.0132

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

Emission Factors 2) (g/mi) Emission Factors12) (g/mi) Emission Factors 2) (gimi) Emission Factors"'( (g/mi)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx CO2 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 0.2910 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

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.-905 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 12.89 11411.90 10.0132
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 12.89 11411.90 10.0132
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

Annual-2013 Annual-2014 Annual-2015 Annual-2016
Emission Factors 3) (g/mi) Emissio n Factors 131 (g/mi) Emission Factors 3) (g/mi) Emi 1ss Ion Factors(3) (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
0.3335 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 10.2930 0.0654 2.99 1412.00 0.0132
0.3335 0.1067 4.57 1414.10 0.0132 1_0.3180 0.0874 3!.920 1413.30 0.0132 0.3020 0.0731 3.39 1412.45 __0.0132 0.2930 0.0654 2.99 141200 2.0132
0.3335 0.1067 4.57 1414.10 0.0132 0.3180 0.084 39 1413.30 0.0132 0.3020 0.0731 3.39 1412.45 0.0132 02!g930 0.0654 2.99 1411 2.0 00132

1.02 0.0114 0.7435 515.35 0.0105 0.9630 0.013 067 515.55 0.0095 0.9130 0.0113 0.6410 515.65 0.0095 0.835 0.0113 0.5950 51.5 .09

0.3335 0.1067 4.57 1414.10 0.0132 0.3180 0.0874 1 3.90 1413.30 1 0.0132 0.3020 0.0731 3.39 1412.45 0.0132 0.2930 0.0654 2.99 1412.00 1 0.0132
0.3335 0.1067 4.57 1 1414.10 1 0.0132 0.3180 0.0874 1 3.90 1 1413.30 1 0.0132 0.3020 0.0731 3.39 11412.45 10.0132
0.3335 J 0.1067 4.57 1414.101 0.0132 0.3180 0.0874 3.90 1413.301 0.0132 0.3020 0.0731 3.39 1
0.3335 0.1067 4.57 1 1414.10 0.0132 0.3180 1 0.0874 1 3.90 11413.30] 0.0132 1 0.3020 0.0731 3.39 11

4
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On-Road Construction Vehicles-Emission Calculations
Appendix A.1.1

2011 2011
April May

Estimated Emissionsa (ton/month) Estimated Emissions"
3

) (ton/month)
Average Hours of

Speed(
1

) Operationl
2

)
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/maintencetruck (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

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(
3
( (tonmonth) Estimated Emissions(

3
) (ton/month) Estimated Emissions(() (ton/month) 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
0.0012 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
0 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(
3

) (ton/month) Estimated Emissions(
3

) (ton/month) Estimated Emissions(z
3 

(ton/monthi Estimated Emissions13) (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-09
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 E issions(
3

) (ton/month) Estimated Emissions(
3

) (tonlmonth) Estimated Emissions(
3 1 

(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-00.0.0023 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

0.0369 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 Emissionstt (tonimonth) Estimated Emissions") (ton/month) 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
0.0012 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 0.0023 0.0.0023 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(
13 

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

(ton/month) Estimated Emissions(3
1 

(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
0.0023 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
0.0 . - . . .- .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
( (ton/month) Estimated Emissions(

3
) (ton/month) Estimated Emissions(

3
( (tonlmonth) 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
0.0022 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
( (ton/month) Estimated Emissions(3) (tomonth) 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
0.0022 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 4.61 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 8.736E05 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 Emissions(( (ton/month) Estimated Emissions
31 

(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
0.0022 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(
3

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

3
) (tonlmonth)

VOC PM2.5 NOx CO2 SO2 VOC PM2.5 NOx CO2 SO2 VOC PM2.5 NOx CO2 SO2 VOC PM2.5 NOx CO2 SO2
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 8.73E-05 0.0021 0.0006 0.0258 9.35 8.73E-05 0.0021 0.0006 0.0258 9.35 8.73E-05
0.0718 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"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 0.0021 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 175.95 0.0018 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 2015
October November December January

Estimated Emissions(
3

) (ton/month) Estimated Emissions
43

i (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 0.0676 0.0102 0.4616 175.95 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
February March April May

Estimated Emissions"
3 

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

(ton/month) Estimated Emissionsa
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
0.0020 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-051 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/month) Estimated Emissions
1 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
0.0020 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
ý (ton/month) Estimated Emissions"

3
) (ton/month) Estimated Emissions(

3
( (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
o o 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 Emissions
3 

(ton/month) Estimated Emissionsl3) (tonimonth) Estimated Emissions(
31 

(ton/month) Estimated Emissions(
1

) (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 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
Appendix A.1.1

2011 2012 2013
" ! :i ! " Annualemission Factors 'Emission Factorsý

11 
/mi, Emission Factors(

1
g lmi) Emission Factorsý'•/mi)

" VOC PM2.5 NOx CO2 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx CO2 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 1 0.5150 1 368.10 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 1
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 Factors12)

Passenger Cars 0.9365 0.0113 0.5750 368.10 0.0068 0.85 0.0113 0.5215 368.10 0.0068 0.7820 0.0113 0.4745 368.10 0.0068
Light-Dut 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.

Annual Estimated Emissions 2011 2012 2013

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

Vehicle Type Milesflrip(3
1  

Days/Month"
4
) VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02

Passenger Cars 57.22 30 0.0638 0.0008 0.0392 25.08 0.0005 0.1521 0.0020 0.0933 65.82 0.0012 0.9872 0.0143 0.5990 464.70 0.0086
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 0.0017 1.2915 0.0144 0.9386 650.60 0.0120

Total Monthly Emissions from Worker Vehicles 0.1463 0.0015 0.0985 60.12 0.0011 0.3482 0.0041 0.2380 157.90 0.0029 2.2787 0.0287 1.5376 11115.30 0.0206

TripslDay(
1

)()
2  

36 Trips/Day(1)(2) 94.5 TripslDay
11
t) 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 RAI TR4.8.3-2 modified to account for vehicles traveling only within the non-
attainment/maintenance 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 I 2015 2016
Emission Factors(

1
) g/mi Emission Factors(

1
' (gImi) Emission Factors

1
) I(mi)

VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx CO2 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 (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 802
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
0.9049 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( )2 496.62 Trips/Day (1)(2) 181.71 TripslDay(1)(2) 181.71

Technical Memorandum A. 1.1-20 6/20/2012



Appendix A.1.2
Non-Road Engines

Technical Memorandum 6/20/2012 1



Non-Road
Emission Factors

Technical Memorandum 6/20/2012 1



Non-Road Engines-Emission Factors
Appendix A.1.2

2011 2012 2013

Emission FactorsI'4 g/bhp-hr) Emission Factors"') (glbhp-hr) Emission Factorsý" (g/bhp-hr)
ngine

Equip Rating(
2
) Load

ID Equipment SCC Code(
11  

(hp) Factor
t

z) 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 02723 0.3209 3.32 536.01 0.0049 0.2451 0.2900 2.96 536.09 0.0047 02198 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 Dum 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 R•ding 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 02615 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

Mud Seperator Pump CaterpillarQ C-15
21 Tier III Diesel (450hp) 2270006010 469 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
22 Light Plants 7Kw 2270002027 8 0.43 0.7841 0.5527 5.34 587.99 0.0054 0.7432 0.5185 5.12 588.12 0.0054 0.7086 0.4905 4.94 588.22 0.0054
23 Sump Pump 6" Portable Water Pumps 2270006010 80 0.43 0.6733 0.5747 5.59 588.33 0.0054 0.6341 0.5396 5.34 588.45 0.0053 0.5975 0.5071 5.10 588.56 0.0052
25 Dra line-Crane (Manitowac 222) 2270002045 230 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
27 Welder/Generator 10KW 2270006025 19 0.21 2.08 1.12 6.50 689.69 0.0063 1.91 1.04 6.28 690.20 0.0063 1.75 0.9687 6.07 690.68 0.0063
28 Compressor 185 CFM 2270006015 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
30 Forklift (30001b capacity) 2270003020 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
31 Forklift (1000Olb capacity) 2270003020 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
32 Forklift (350001b capacity) 2270003020 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
33 Air Compressors 750CFM 2270006015 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
34 Portable welders/Generator 2270006025 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

36 Crane RT 20T 2270002045 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
37 Crane RT lOOT 2270002045 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

38-a Crane RT 15OT-Carrier Engine 2270002045 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
38-b Crane RT 150T-Superstructure Engine 2270002045 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

39 Manitowac 21000 (crane) 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
40 JLG manlifts 50hp diesel 2270003010 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
41 Gators ATV 2270001060 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
43 Air Compressora 1600CFM 2270006015 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
48 18" Booster Pump (3) 2270006010 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
49 14" Booster Pump 2270006010 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

Notes:
1. Source Classification Codes (SCC) from Appendix B of USEPAs, "Users 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://www.epa.gov/oms/nonrdmdl.htm).
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Non-Road Engines-Emission Factors (Continued)
Appendix A.1.2

2014 2015 2016
Emission Factors

14
) (g/bhp-hr) Emission Factors14)) g/bhp-hr) Emission Factors(

4 ) 
cIbhp-hr)

VOC PM2.5 NOx C02 0S2 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 2.27 536.31 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 00045 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 0.9480 5.77 690.33 0.0062 1.73 0.8886 5.59 690.76 0.0061 1.60 0.8315 5.42 691.16 0.0060
2.11 1.12 6.57 689.60 0.0063 1.99 1.06 6.41 689.99 0.0063 1.86 1.01 6.24 690.36 0.0063

0.2567 0.1749 3.94 530.27 0.0045 0.2373 0.1574 3.61 530.32 0.0045 0.2234 0.1430 3.30 530.37 0.0044
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
0.3301 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
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Non-Road Engines-Estimated Emission Calculations
Appendix A.1.2

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

Fqtimatod Frniqqionn~l Itnnlmnntht F•;tim•tnrl I::mi•inn•[sl Itnnlmnnlhi
SCC HP Load

Eqi 0Equipment Classification(2' Rating("1 Factor"4) VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx IC02 S02

1 Trackhoe Cat 320 Track l2270002036 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

1 Bulldozer Cat/D9 2270002069 464 0.59 0.0391 0.0386 0.6958 97.08 0.0009 0.0391 0.0386 0.6958 97.08 0.0009
8 Scraner Cat 651-Tractor En1ine 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 ScraperCat651-ScraperEngine 22750-0721 303 0.59 0.0516 0.0511 0.9192 126.79 0.0011 0.0516 0.0511 0.9192 126.79 0.0011
6 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

S Ridin roller comactor 2270002015 173 0.59 0 0 0 0 0 0.0417 0.0437 0.5165 72.35 0.0007
2 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 Grader 200hp 114' 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 0.0001
IS 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-

Dse power generator -
Caterpillar@ C-15 Tier Ill Diesel

21 450hp) 2270006005 469 0.43 0 0 0 0 0 0 0 0 0 0

Mud Seperator Pump Caterpillar®
21 C-15 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

ump rump " Portaole Water
23 Pumos 2270006010 60 043 n 0 0 0 0 0

0
0
0
0

0
7
0

0

0 0
_0
0
0
0

0

j
a

28 r 185 CFM
0 0

0 0 0 0 0
0,59 0 0 0 0 0 0 0 0 0 0
0.43 0 0 0 0 0 0 0 0 0

34 jPortable welders/Generator 5 63.4 0.21 0 0 0 0
36 Crane RT 20T 130 0.43 0 0 0 0
37 ICrane RT 100T 2270002045 275 0.43 0 0 0 0

38-a Crane RT 15OT-Carrier Engine 3 2270002045 516 0.43 0 1 0 0 0
Crane RT 15OT-Superstructure

38-b Enoine 2270002045 1 177 1 0.43 1 0 01 0
39 IManitowac 21000 (crane) 2270002045 1 600 1 0.43 1 0

0
0
T
T
T

0
0
0

0

0

T
7
T
T

0
0
0

0
7
0
0

7

0
0
0

0
T
T
T
T

0

0-
0

0

_0
_0
0
_00h

0 0

0
o
0

n

4-

0

0 0 0
0 0 0 0 0 0

443 1 0.43 1 0 0 0 0 0 0 0 0
Monthly Sum! 0.3609 0.3548 I 5.67 I 631.01 I 0.0075 I 0.4102 I 0.4032 1 6.49 911

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, "Users 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, April 2004.
5. Monthly estimated emissions are based on the scheduled use of the equipment for each month, emission factors from USEPA's NONROAD2008 model, engine rating, load
factor, and hours of operation per month.

Technical Memorandum A.1.2-3 6/20/2012



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

- r - T -- - . r
2011 2Ull 2011 2O011

July August September
Estimated Emlssions"'1 (ton/month) Estimated Emissions 5ý (ton/monthj EsI mate Esot oh

VOC PM2.5 NOx C02 I S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC I PM25 1 NOx I Cn2 I S02
0.0380 0.0448 0.4638 74.77 0.0007 0.0380 0.0448 0.4638 74.77 0.0007 1 0.0380 0.0448 0.4638 74.77
0.0940 0.0929 1.64 205.53 0.0018 0.0940 0.0929 1.64
0.0587 0.0579 1.04 145.62 0.0013 0.0587 0.0579 1.04
0.0896 0.0887 1.60 220.10 0.0020 0.0896 0.0887 1.60
0.0516 0.0511 0.9192 126.79 0.0011 0.0516 0.0511 0.9192
0.0836 0.0893 1.39 250.29 0.0022 0.0836 0.0893 1.39
0.0417 0.0437 0.5165 72.35 0.0007 0.0417 0.0437 0.5165
0.0227 0.0140 0.3165 45.24 0.0004 0.0227 0.0140 0.3165
0.0088 0.0074 0.1128 19.14 0.0002 0.0088 0.0074 0.1128
0.0376 0.0395 0.4664 65.35 0.0006 0.0376 0.0395 0.4664
0.0169 0.0117 0.0665 7.20 0.0001 0.0169 0.0117 0.0665
0.0445 0.0327 0.7801 90.48 0.0008 0.0445 0.0327 0.7801
0.0323 0.0199 0.4495 64.24 0.0006 0.0323 0.0199 0.4495
0.0053 0.0032 0.0335 3.34 0.0000 0.0053 0.0032 0.0335

0.0255

0.0007 0.0417 0.0437 0.5165 72.35 0.0007
0.0004 0.0227 0.0140 0.3165 1 45.24 1 0.0004

0.0088 0.0074 0.1128 19.14 0.0002 0.0088 0.0074 0.1128
0.0376 0.0395 [ 0.4664 1 65.35 1 0.0006 0.0376

7.20 0.0001
0.0008
0.0006
0.0000

0.0006

0.0169
0.0445
0.0323
0.0053

0.0537

0.0117 0.0665 7.20
90.48
64.24
3.34

70.67

0.0001 0.0169

19.14
65.35
7.20
90.48
64.24
3.34

0.0002
0.0006
0.0001
0.0008
0.0006
0.00000.0032 1 0.0335

0.0537 0.0353 0.7098 70.67 0.0006 0.0537 0.0353 0.7098 70.67 0.0353 0.7098 0.0006 0.0537 0.0353 0.7098 70.67 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 0.0269 0.0183 0.3554 35.33 0.0003
0.0036 0.0025 0.0243 2.68 0.0000 0.0036 0.0025 00243 .2.68 00000 0.003 5 0.0243 2.68 0.0000

0.0077 0.0065 0.0636 6.69 0.0001 0.0077 0.00615 0.0638 6 69 0 0001 0 0077 n008N4r N fnrA A rQ 0.0001 0.0077 0.0065 0.0636 6.69 0.0001

7
2

3l 17.34 ]0.0002
7 2.73 0.0000

2 5.11 10.00000.0039 0.0035 0.0412 5.11 0.0000 0.0039 0.0035
0 0 0 0 0 0 0

~ZE~I 01 0101 010
0 0 0 0 0

-w -w -w0 0 0 0 0

-w 
-w 

-w0 0 0 0 0 0 0 0
3 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
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 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 01010

0
0
0
0
0

0
0
0
0

0
0

-0
0
0

0
0
0
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
o
0
o
T

o

0

0

-6-

00

0 0 0 1 0
0 0 1 0 1 0

0
0
0
0
0
-d

0

0 0 0 0
0

13:
0 0 0

55 0.1332 2.59 1 257.66 1 0,0023 0,176-5 0.
73 0.3357 33.38 0.0003 0.0255 0.0173 0.3357 33.38 0.0003 0.0255 O.I
231 14.06 1822.041 0.0164 0.8707 0.7347 12.47 1607.48 0.0145 0.8354 0.
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

r r
2011 2011 2U11 2U1z

Tr December January
s)(ton/month) Estimated Emissions"' (ton/month) Estimated Emissions(• (tonimonth)

C02 S02 VOC PM2.5 NOxVOC
0.0380
0.0752
0.0587

PM2.5
0.0448
0.0743
0.0579

PM2.50.0448 NOx C02 S02 VOC PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.4638 74.77 0.0007 0.0380 0.0448 0.4638 74.77 0.0007 0.0380 0.0448 0.4638 1 74.77 0.0007 0.0342 0.0405

1 1.31 164.42 0.0015 0.0752 0.0743 1.31 [7 6
0,0579

0.0227
0.0088
0.0376
0.0169
0.0445
0.0323

0.0140
0.0074
0.0395
0.0117
0.0327
0.0199

1.04
0.3989
0.2298

1.39
0.5165
0.3165
0.1128
0.4664
0.0665
0.7801
0.4495

145.62
55.03
31.70

250.29
72.35
45.24
19.14
65.35
7.20
90.48
64.24

0 1 0 f

0.4679 72.36 0.0006

0.0013 0.0587 0.0579 1.04 14

0.1908 30.16 0.0003
0.0074 0.1128 19.14 0.0002 0.0081 0.0066 0.1013 19.14
0.0395 0.4664 1 65.35 1 0.0006 1 0.0347 0.0361 0.4225 65.36

0.0169 0.0117 0.0665 7.20 0.0001 0.0169 0.0117 0.0665 7.20 16.62E-051 0.0157
0.0445 0.0327 0.7801 1 90.48 1 0.0008

0.0006 0.0323 0.0199 0.4495 64.24 0.0006
0.0053 0.0032 0.0335 3.34 1 0.0000 0.0053 0.0032 0.0335 3.34 13.07E-05

0.0110
0.0292
0.0178
0.0030

0.0320

0.0640
0.7201
0.4064
0.0324

0.6747

7.20
90.49
64.25
73.34

0.0002
0.0006

6.62E-05
0.0008
0.0006

3.07E-05

0.0537 0.0353 0.7098 70.67 0.0006 0.0537 0.0353 0.7098 70.67 0.0006 0.0537 0.0353 0.7098 70.67 0.0006 0.0500 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 0.0166 0.3378 35.34 0.0003
0.0036 0.0025 0.0243 2.68 0.00000 0.0036 0.0025 0.02 43 2.68 2.46E03 2.68 2.46E5 0.0034 0.0024 0.0233 2.68 2.46E-05

0.0077 0.0065
0.0087 0.0054
0.0082 j0.0044

0.0636
0.1213
0.0257
0.0412

6.69 0.0001 0.0077 0.0065 0.0636 6.69 0n001 I 0n077 n 00060 o 00636 6r A I6 1F-Inl n nn79 ( 0N01 0.0607 6.69 6.06E-05

0.0039 0.0035 5.11 4.70E-051 0.0039 1 0.0035 1 0.0412 5.11 4.70E-C
0 0 0 0 0 0 0
0
0
0
0
0
0

0

0
0
0
0
0

0

0
0
0
0
0

0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 010 0 0 0

0 0 0 0 0 0 0 0 0
0 0 0 1 0 0 0 0 0 f

0 0 0 0 0 0 0 0 0 0 0 C
0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 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 0 0 0 0

0
0
T
0
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
2.59 257.66 0.0023 0.1828 0.1210 2.46 [ 257.70 0.0023

0.0003 0.0255 1 0.0173 1 0.3357 33.38 0.0003 0.0237 0.0157 0.3191 33.38 10.0003
)4 1 0.0129 0.7925 1 0.6601 1 11.11 11418.96 0.0128 0.7387 [ 0.5986 10.27 [1419.121 0.0125
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2012 2012
May

Estimated Emissionsl') Iton/mont Estimated Emissions"' (tonlmonth)

VOC PM2.5 NOx I C02 S02 VOC IPM2.5 NOx I C02 I S02 I VOC PM2.5 VOC PM2.5 NOx C02 S02NOx C02 S02
74.79 0.0007 0.0342 0.0405 0.4133 74.79 0.0007
123.33 0.0011 0.0530 0.0509

145.63 0.0013 1 0.0369 0.0352 0.6369 97.09 0.0008 0.0369 0.0352
U
0 0

1.23 250.30
0.4679 72.36

0.0083 0.1908 30.16 0.0003 0.0141 0.0083 0.1908 30.16 0.0003 0.0070 0.0042 0.0954 1 15.08 1
0.0066 0.1013 19.14 0.0002 0.0081 0.0066 0.1013 19.14 O . 0.0003

0.0347 0.0361 0.4225 65.36 0.0006 0.0347 0.0361 0.4225 65.36 0A1 0.0002
0.0157 0.0110 1 0.0640 7.20 3. 6.62E-051 0.0157 1 0.0110 1 0.0640 1 7.20 6.62E-05
0.0407 0.0292 0.7201 90.49 I 0 1 0 1 0 1 0 [ 0 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 1 0 0

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

0.0251 0.0166 0.3378 35.34 0.0003 0.0251 0.0166 0.3378 35.34 0.0003 0 0 0 0 0 0 0 0 0
0.0034 0.0024 0.0233 2.68 2.46E-051 0.0034 0.0024 0.0233 2.68 2.46E-05 0 0 0 -.- 0 ::

0.0072 0.0061 0.0607 6.69 1 6.06E-051 0.0072 I0.0061 0.0607 6.69 6.06E-05 0.0289 0.0246 0.2430 26.78 0.n002 0 029R 0 0246 0 9430 96 7R n Nn2n

010! 0
0.0033 1 0.0394 1 5.11 1 4.70E-051 0 0 0 0

0 0 0 0 0 0 0 0
0 . . 0 1 0 1 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 0 0 0
0 0 0 0 0
0
0

0 0 0 0 0

0

0

0

0

00

0

0

00

0

0

0

00

0

0T

0

00
0

0

0

0
0
70
0
0
T

0 0 0
0

0
0
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

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 a 0

0 0 0 0 0 0 0 0
0 I 0 1 0 0 0
0 0 0 0 0

0 0 1 0 0 1 0

0
_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 1 2.46 1 257.70 1 0.0023
0.0237 0.0157 0.3191 33.38 0.0003 O.
0.7387 0.5986 10.27 1419.121 0.0125 0.

C7
010
334 14.74 1793.93 10.0069
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2012 2012 2012 2012
June July August September

Estimated Emissions's) (ton/month) Estimated Emissions~') (tonlmonth) Estimated Emissions'51 (tonimonth) 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
0.0342 0.0405 0.4133 74.79 0.0007 0.0342 0.0405 0.4133 74.79 0.0007 0.0342 0.0405 0.4133 74.79 0.0007 0.0342 0.0405 0.4133 74.79 0.0007
0.0530 0.0509 0.9108 123.33 0.0011 0.0530 0.0509 0.9108 123.33 0.0011 0.0530 0.0509 0.9108 123.33 0.0011 0.0530 0.0509 0.9108 123.33 0.0011
0.0369 0.0352 0.6369 97.09 0.0008 0.0369 0.0352 0.6369 97.09 0.0008 0.0369 0.0352 0.6369 97.09 0.0008 0.0369 0.0352 0.6369 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

0.1006 0.0994 1.54 312.87 0.0027 0.1006 0.0994 1.54 312.87 0.0027 0.1006 0.0994 1.54 312.87 0.0027 0.1006 0.0994 1.54 312.87 0.0027
0.0384 0.0400 0.4679 72.36 0.0006 0.0384 0.0400 0.4679 72.36 0.0006 0.0384 0.0400 0.4679 72.36 0.0006 0.0384 0.0400 0.4679 72.36 0.0006
0.0070 0.0042 0.0954 15.08 0.0001 0.0070 0.0042 0.0954 15.08 0.0001 0.0070 0.0042 0.0954_ 15.08 0.0001 0.0070 0.0042 0.0954 15.08 0.0051-
0.0162 0.0132 0.2026 38.29 0.0003 0.0162 0.0132 0.2026 38.29 0.0003 0.0162 0.0132 0.2026 38.29 0.0003 0.0162 0.0132 0.2026 38.29 0.0003
0.0139 0.0144 0.,1690 26.14 0.0002 0.0139 0.0144 0.1690 26.14 0.0002 0.0139 0.0144 0.1690 26.14 0.0002 0.0139 0.0144 0.1690 26.14 0.0002

0.0157 0.0110 0.0640 7.20 6.62E-05 0.0157 0.0110 0.0640 7.20 6.62E-05 0.0157 0.0110 0.0640 7.20 0.0001 0.0157 0.0110 0.0640 7.20 6.62E-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 00 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

0.0289 0.0246 0.2430 26.78 0.0002 0.029 0 0.0246 92430 26 78 0 0002 0 0269 0n024A 0 4qln 28 76 n nnn9 0.0289 0.0246 0.2430 26.78 0.0002
0

0 0 0 0

0
0T
U0

0
0
06
T0
0
0

0
0
T
T
T
T

0
0
T
0
T
T

0
0
0
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 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
0
0
0

0

0

0

0

n0 0 010 O 0 0 10 0 0 [ 0 o 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 n n
0 0 0 0 0 0
0 0 0 0
0 0 0 0

0
T
T
0
T
0

0 0
T
0

0
T

0 0 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
0.3334 4.74 793.93 0.0069 0.3447 0.3334 4.74 793.93 0.0069 -0.3-447-T 334 47
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2012 2012
October Novembi

Estimated Emissions"') (ton/month) Estimated Emissions's) (ton/monthl

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

0.0320 0.5820 97.09 0.0008
0 0 0 0

0.0970 0.0868 1.36 312.88 0.0026
6 0.0353 0.0363 0.4229 72.37 0.0006

15.08 0.0001 0.0070 0.0042 0.0954 15.08 0.0001 0.0065 0.0037 0.0859 15.08 0.0001
19.14 0.0002 0.0081 0.0066 0.1013 1 19.14 [ 0.0002 0.0074 0.0058 0.0909 19.15 0.0002

0.0139 0.0144 1 0.1690 26.14 1 0.0002 0.0139 1 0.0144 0.1690 26.14 0.0002 0.0139 0.0144 0.1690 26.14 0.0002 0.0128 0.0131 0.1527 26.15 0.0002
0.0157 0.0110 1 0.0640 7.20 [6.62E-051 0.0157 0.0110 1 0.0640 1 7.20 0.0001 0.0157

0
0
0

0

0
0
0

0

0
0
0

0

0
0
0

0

0 0

0
0

0
0
0

0

0
0
0

0

0
0
0

0

0
0
0

0

0
0
0

0

0 0
01 c 0

0 0 0 0 0 0 0 0 0 0

0 005 0. 0 1 0 0 1 0 0 0 0 01 0 00 8 0 6 1 50 0 0 0 00.005 0005 0,583 6.6 6.5E-5 0008 0.059 .053 669 .15-05 0,085 .009 0058 6.6 6.5E-5 0008 0.056 0,062 .69 6.1690

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 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

0.0230 0.0139 0.3170 45.24 0.0004 0.0230 0.0139 0.3170 45.24 0.0004 0.0230 0.0139
0 0 0 0 1 0 0 0 0 0 0 0 0

0.0052 0.0040 1 0.0670 9.80 1 8.76E-051 0.0052 0.0040 1 0.0670 9.80 18.76E-051 0.0052 0.0040
0.0097
0.0175

0.3170
0

0.0670
0.1312
0.3096

0.0844
0
0

0.0200

45.24
0

9.80
20.74
38.91

13.35
0
0

1.99

0.0002

0.0004 0.0215 0.0125 0.2912 45.24 0.0004

u.uuUJ

0.0062 0.0037 0.0844 13.35 0.0001 1 0.0062 0.0037 0.0844 13.35 0.0001 1 0.0062 0.0037
0
0

0.0036
0.0654

0

0.0001 1 0.0058 1 0.0032 1 0.0760 13.35 0.0001
0 0
0 0

1.83E-051 0.0065 1 0.0034 1 0.0195 1.99 1.83E-05
1.41 1 162.83 0.0014 0.0853 0.0594 1 1._

0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.0000 0.0000 0

0 1 0 0 0 0 0 0 0 0 0.0090.4989 073335 6.951 1059.37 0.00921 0.4989 0.43351 6.95 1059.37 0.00921 0.,4
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2013 2013 2013 2013
Februar March April May

Estimated EmiSions' (ton/month) Estimated Emissions"s) (ton/month) Estimated Emissions'5) (ton/month) Estimated Emissions'*
1 

(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
0.0245 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 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

0.0970 0.0868 1.36 312.88 0.0026 0.0970 0.0868 1.36 312.88 0.0026 0.0388 0.0347 0.5433 125.15 0.0010 0.0388 0.0347 0.5433 125.15 0.0010
0.0353 0.0363 0.4229 72.37 0.0006 0.0353 0.0363 0.4229 72.37 0.0006 0.0177 0.0181 0.2115 36.19 0.0003 0.0177 0.0181 0.2115 36.19 0.0003
0.0065 0.0037 0.0859 15.08 0.0001 0.0065 0.0037 0.0859 15.08 0.0001 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
0.0128 0.0131 0.1527 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
0.0147 0.0104 0.0616 7.21 6.53E-05 0.0147 0.0104 0.0616 7.21 6.53E-05 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

n 0979 n n091 n 9q91 9R 7A n NNN0 n n979 n n931 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 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
0 1 0 1 0 1 0 0 1 0 1 0 1 0 1 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 [o0 0 0 1 0 0 0 1 0 1 0 1 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0215 0.0125 0.2912 145.24 10.0004 10.0215 0.0125 0.2912 45.24 0.000

0 0 0 0 0 0 0
0.0048 2
0.0040 003 .605 9.80 18.52E-05
0.0090 ),050 0.118 11 20.74 10.0002
0.0165 U.01 14 10.2874 138.91 0.0003

0
0.0605
0.1181
0.2874

0 0760

0
9.80

20.74
38.91

13 35

0
0.0036 0.0605

0.1181
0.2874

0 0760

9.80 8.52E-05

0.0058
0
0

0.0065
0.0853

0.0032
0
0

0.0034
0.0594

0.0760
0
0

0.0195
1.32

13.35 0.0001 0.0058 0.0032
0
0

0.0034
0.0594

00001 00058 n 0009 n 07rn 0000N1 I 00N08 I 0N03 1335R 0 0001
nnni 0 0058 O 02760 1335 00001

6
0 0 0 0 0 0 0 0 0 0

05 0.0065 1 0.0034 0.0195 1.99 11.83EE-05 0.0194 0.0102
162.85 0.0014 0.0853 1.32 1 162.85 0.0014 1 0.0853 1 0.0594 1 1.32 1 162.85 1 0.0014 1 0.0853 1 0.0594

0 0 2 0 0 0 0 0 0
0 1 0 1 0 1 0 1 0 1

0.4846 0.4062 6.64 11100.58 10.0093 10.4846 10.4062 16.6T4 11(
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2013
August r

Estimated Emiss "ios= (ton/month) Estimated Emissions(,,, (ton/month)-, ~ j .. L............ 4 ________ .~

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

97.09
U
0

0.0008
0
0

0.0010
0.0003
0.0003

0.0350 0.0320

NOx
0.2206

1.13
0.5820

0
0

0.5433
0.2115
0.1718

C02
44.88
164.45
97.09

S02 VOC PM2.5 NOx C02 S02
0.0004 0.0184 0.0217 0.2206 44.88 0.0004 0.0184
0.0014 0.0669 0.X

VOC PM2.5 NOx

0.0008 0.0350 O.C

C02 S02

0
125.15
36.19 0.2115 36.19 0.0003

0.0130 0.0073 0.1718 30.17 0.0130 0.0073 0.1718 30.17 [ 0.0003
0.0074 0.0058 0.0909 1 19.15 1 0.0002 0.0074 0.0058 0.0909
0.0255 0.0262 0.3055 5 104.59 0.0009 0.0510 0.0524 0.6110

0.0001
0
0

0.0293 0.0208 0.1232 14.41 0.0001 0.0293 0.0208 0.1232

19.15
104.59
14.41

0
0
0

0.0002
0.0009
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 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
000.00 .05 .52 66 6.15E-05 0.0081 0.06 ,52 6.69 6.5-5 0.0081 0,05 . 06 6.9 .1 -5 0,81.0056 0.0562 6.69 6.15E-05

0.0272 0.0231 0.2321 26.78 0.0002 0.0272 0.0231 I 0.2321 26.78 0.0002 0.0272 02311 092321 27 78 n 0002 n (979
0

0.0231
0
0
0

0.0049

0.2321
0
0
0

0.0690

26.78
0
0
0

13.01

0.0002
0
0
0

0.0001

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

[ 0 0 0 0 0,0045 0,0049 T (r
0 0 0 0 0 0.0072 0.0126 1 0.0126 [ 0.0968 21.50 0.0002
0 0 0 0

0.0215 0.0125 0.2912 45.2'
0 0 0 0

0.0048 0.0036 0.0605 9.80
0.0090 0.0050 0.1181 20.7'
0.0165 0.0114 0.2874 38.9'

0.0058 0.0032 0.0760 13.31
0 0 0 0
0 0 0 0

0.0194 0.0102 0.0585 5.97
0.0853 0.0594 1.32 162.8

0 0 0 0.0118 0.0149 0.1409 34.32 0.0003
1.2912 1 45.24 0.0004 0.0215 1 0.0125 0.2912 4

0 0 0 0 0
52E-05 0.0048 0.0036 0.0605 1 9.80 88.

0.0090 0.0050 0.1181 20.74 0.0002 0.0090 0.0050 0.1181 20.74
0.0165 0.0114 0.28741 38.91 0.0003 0.0165 0.0114 0.2874 38.91

0.0001 0.0001 0.0058 0.0032 0.0760 13.35 0.0001 0.0058 0.0032

0
0.0605
0.1181
0.2874

0.0760
0
0

0.0585
1.32

13 3T 0n 0n1
0 0 0 0 0

0 0 0 0
5.49E-05 0.0194 0.0102 0.0585

0
0

01W
081
0
T

0
0 0~-:

97 5.49E-05
0.0014 0.0853 0.0594 162.85 0.0014

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

0.0086 0.4867 0.4065 1 6.35 11000.92 1 0.0086 0.4597 0.3866 [5s.oo94 9¸
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2013 2013 2013 2014
October November December January

Estimated Emissions'~
1 

(ton/month) Estimated Emissions'~
1 

(tonlmonth) 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
0.0061 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 6.15E-05 0.0081 0.0056 0.0562 6.69 6.15E-05 0.0081 0.0056 0.0562 6.69 6.15E-05 0.0077 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 0.0002 0.0272 0.0231 0.2321 26.78 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 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0045 0.0049 0.0690 13.01 0.0001 0.0045 0.0049 0.0690 13.01 0.0001 0.0045 0.0049 0.0690 13.01 0.0001 0.0040 0.0038 0.0674 13.02 0.0001
0.0072 0.0126 0.0968 21.50 0.0002 0.0072 0.0126 0.0968 21.50 0.0002 0.0072 0.0126 0.0968 21.50 0.0002 0.0064 0.0093 0.0744 21.50 0.0002
0.0118 0.0149 0.1409 34.32 0.0003 0.0118 0.0149 0.1409 34.32 0.0003 0.0118 0.0149 0.1409 34.32 0.0003 0.0108 0.0110 0.1099 34.32 0.0003
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 0.0219 0.0149 0.3364 45.24 0.0004
0.0344 0.0246 0.1501 18.28 0.0002 0.0344 0.0246 0.1501 18.28 0.0002 0.0344 0.0246 0.1501 18.28 0.0002 0.0321 0.0230 0.1452 18.29 0.0002
0.0048 0.0036 0.0605 9.80 8.52E-05 0.0048 0.0036 0.0605 9.80 8.52E-05 0.0048 0.0036 0.0605 9.80 8.52E-05 0.0044 0.0033 0.0529 9.80 8.28E-05
0.0090 0.0050 0.1181 20.74 0.0002 0.0090 0.0050 0.1181 20.74 0.0002 0.0090 0.0050 0.1181 20.74 0.0002 0.0083 0.0044 0.1027 20.74 0.0002
0.0165 0.0114 0.2874 38.91 0.0003 0.0165 0.0114 0.2874 38.91 0.0003 0.0165 0.0114 0.2874 38.91 0.0003 0.0156 0.0104 0.2608 38.92 0.0003

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 0.0054 0.0029 0.0661 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 0.0182 0.0121 0.3033 45.25 0.0004
0.0343 0.0172 0.1014 11.74 0.0001 0.0343 0.0172 0.1014 11.74 0.0001 0.0343 0.0172 0.1014 11.74 0.0001 0.0318 0.0161 0.0982 11.75 0.0001
0.0194 0.0102 0.0585 5.97 5.49E-05 0.0194 0.0102 0.0585 5.97 5.49E-05 0.0194 0.0102 0.0585 5.97 5.49E-05 0.0183 0.0097 0.0570 5.98 5.49E-05
0.0853 0.0594 1.32 162.85 0.0014 0.0853 0.0594 1.32 162.65 0.0014 0.0853 0.0594 1.32 162.85 0.0014 0.0789 0.0537 1.21 162.87 0.0014

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

0:4669 0.3642 5.24 776.12 0.0067 0.4669 0.3642 5.24 776.12 0.0067 0.4669 0.3642 5.24 776.12 0.0067 0.4361 0.3313 4.79 776.22 0.0065
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

April
iissions'

NOx

2014

May
P ................. ISl .........

nminemI E sumataoe Emissions'(iton/month)

voc PM2.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0.0001
0.0007

0

VOC
0.0055
0.0318

0

5 PM2.5 C02 S02 VOC PM2.5 NOx C02 S02
0.0063 0.0611 14.96 0.0001 0.0055 0.0063 0.0611 14.96 0.0001

1 0.0283 0.5094 82.23 1
0 0 0 0 0 0 0 0
U 0 O 0

0 u 00 0 0
0 0 0 0 0 0

1664 0.1850 36.19 10.0003 00162 0.0164 0.1850
0.0121 0.0065 0.1494 30.17 0.0002 1 0.0242 0.0129 0.2989 60.34 0.0005
0.0068 0.0050 0.0769 19.15 0,0002 0.0068 0.0068 0.0050 0.0769 19.15 0.0002
0.0469 0.0475 0.5344 104.60 0.0009 1 0.0469 0.0469 0.0475 0.5344 1 104.60 0.0009

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 0077 0 0 0 0 0 0 0 0 1-0
1  

0 00053 0 6 0 0 0 0 00.0077 0.0053 10.0544 1 6.69 16.15E-05 0.0077 0.0053 10.0544 6.6f .5-5 007 .03 004 6.15E65-0 0077 .03 0.04 6.69 6.15E-05

0.0256 0.0217 0.2186 26.79 0.0002 n 0.0256 0.0217 I 0.2186 26.79 0.0002 0
0

0
O
O
0

0
0
0
0

0 0 0 0 n (l nl

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

0.0040 0.0038 0.0674 13.02 1 0.0001 1 0.0040 1 0.0038 1 0.0674 ]13.02 0.0001
0.0064 0.0093 0.0744 21.50 0.0002 0.0064 0.0093 1 0.0744
0.0108 0.0110 0.1099 34.32 0.0003 0.0108 0.f
0.0219 0.0149 0.3364 45.24

18.29
9.80

20.74
38.92

13.35

0.0004 0.0657 0.(

21.50
34.32
135.72
18.29
9.80

82.96

0.0002
0.0003
0.0012
0.0002

8.28E-01
0.0007

0.0110 0.1099
2

34.32 0.0003
0.0448 1.01 1 135.72 1 0.0012

0.1452 18.29 0.0002 0.0321 0.0230 0.1452 18.29 0.0002
0.0529 1 9.80 [8.28E.5 0.0044 1 0.0033 0.0529

0.0333 0.0178 0.4110 82.96 0.0007 0.0333 1 0.0178 0.4110
155.67 1 0.0013 0.0625 1 0.0416 1.04 1 155.67 [ 0.0013 1 0.0625 0.0416 1.04

0.0054 0.0029 0.0661 0.0001 0.0214 0.0114 1 0.2645 53.40 0.0004 0.0214 0.0114] 0.2645 53.40 0.0004 0.0214 0.0114 0.2645 53.40 0.0004
45.25 0.0004 0.0182 0.0121 0.3033 45.25 0.0004
23.49 0.0002 0.0636

0.0244 0.0129 0.0760 7.97 1 7.32E-051 0.0244 1 0.0129 1 0.0760 7.97 1 7.32E-051 0.0244
0.0789 0.0537 1.21 1 162.87 1 0.0014 1 0.0789 1 .Of 1.21 162.87 0.0014

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

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

2014 2014 2014
June July August

E•tlmat•d Emissionstat Itonlmonth• Eg;tlmat•d Fmi•;•;Ionst• (tnnlmonth• Fstlmat~d Fnml;-k~nnI~ Itnnnlmnntht F(ttimntmt! Fml•lnn•ts) /fhnlmhnth•

VOC 0PM2.5 NOx C02 S6 2 VOC PM2.5 NOx C02 S6 2 VOC PM2.5 NOx C02 S6 2 VOC PM2.5 NOx C02 S02
0.0455 0.0163 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 0.0013 0.0611 14.96 0.0001
0.0318 0.0283 0.5094 82.23 0.0007 0.0318 0.0283 0.5094 82023 0.0007 0.0318 0.0283 0.5094 82023 0.0007 0.0318 0.0283 0.5094 82023 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 0.2989 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 0.000_9 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 0.54 66O.5 .007 0-005 0.054 6.69 61-0 0.77 .05 004 6.15E-(.5-50007 005 0.04 6.69 16.15E-051

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
o
0
o

0
0
00T

n 0 n 0 n n n n n 0

0.0674 13.02 0.0001
0.0744 21.50 0.0002

0.0110 0.1099 34.32 0.0003 0.0108 0.0110 0.1099 34.32 0.0003
0.0448 1.01 135.72 0.0012 0.0657 0.0448 1.01 135.72 0.0012

0.1452 18.29 0.0002 0.0321 0.0230 0.1452 18.29 0.0002 0.0321 0.0230 0.1452 18.29 0.0002
0.0529 9.80 18.28E-051 0.0044 0.0033 0.0529 1 9.80 18.28E-051 0.0044 0.0033 1 0.0529 9.80 18.28E-05

0.0333 0.0178 0.4110 82.96 0.0007 0.0333 0.0178 0.4110 82.96 0.0007 0.0333 0.0178 0.4110 82.96 0.0007

0.0321
0.0044
0.0333
0.0625

0.02 14

0.0230 0.1452 18.29 0.0002

0.0625 1 0.0416 1.04 155.67 0.0013 0.0625 0.0416 1.04 155.67 0.0013 0.0625 0.0416 1.04 155.67 0.0013

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 53.40 0.0004 0.0114 0.2645 53 40 0 0004
0.0182 0.0121 0.3033 45.25 0.0004 0.0182 0.0121 0.3033 45.25 0.0004 0.0182
0.0636
0.0244

L 0.0789 0.0537 1.21 162.87 0.0014
0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0
22 0.4051 6.64 1 1068.64 0.0090 0.5822 0.4051 6.64 1 1068.64 1 0.0090 1 0.5822 0.4051 6.64 1068.64 0.0090
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2014 2014 2014 2015
October November December January

Estimated Emissions'~s (ton/month) Estimated Emissions"' (ton/month) Estimated Emissions~s) (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
0.0055 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
0.0316 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 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 00.0077 ,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 16.69 16.15E-05 0.0074 0.0050 0.0529 6.69 6.15E-05

n1 N n 0 n n n A n 0 0 0 0 0 0 0 0 0n

0 0 0 0_ I I0o0 0 1 0 0 0

0.0038 1 0.0674 13.02 0.0001 0.0036 1 0.0028 1 0.0666 13.02 0.0001
1 0.0093 1 0.0744 1 21.50 1 0.0002 1 0.0058 1 0.0060 1 0.0548 1 21.50 1 0.0002

0.0108 1 0.0110 1 0.1099 34.32 0.0003 0.0108 0.0110 0.1099 34.32 0.0003 1 0.0108 0.0110 1 0.1099 34.32 0.0003 1 0.0100 1 0.0072 1 0.0819 34.32 0.0002
0.0657 0.0448 1.01 135.72 0.0012 0.0657 0.0448 1.01 135.72 0.0012 0.0657 0.0448 11.01 135.72

0.0321 0.0230 0.1452 18.29 0.0002 0.0321 0.0230 0.1452 18.29 0 0321 0.0230 0.1452 18.29
0.0044 0.0033 0.0529 9.80 8.28E.-05 0.0044 0.0033 0.0529 9.80 8.28E-05 0.0044 0.0033 0.0529 9.80
0.0333 0.0178 0.4110 82.96 0.0007 0.0333 0.0178 0.4110 82.96 0.0007 0.0333 0.0178 0.4110 82.'6_
0.0625 0.0416 1.04 155.67 0.0013 0.0625 0.0416 1.04 155.67 0.0013 0.0625 0.0416 1.04 155.67

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 53.40
0.0182 0.0121 0.3033 45.25 0.0004 0.0182 0.0121 0.3033 45.25 0.0004 0.0182 0.0121 0.3033 45.25
0.1273 0.0645 0.3929 46.98 0.0004 0.1273 0.0645 0.3929 46.98 0.0004 0.1273 0.0645 0.3929 ,46.98
r0.305 0.0162 0.0950 9.96 9.16E-05 0.0305 0.0162 0.0950 9.96 9.16E-05 0.0366 0.0194 0.1140 11.95
0.0789 0.0537 1.21 162.87 0.0014 0.0789 0.0537 1.21 162.87 0,0014_ 0.0789 0.0537 1.21 162.87

0 0 0 0.0000 q 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.6458 0.4374 6.83 1092.14 0.0092 0.6458 0.4374 6.83 1092.14 0.0092 0.6519 0.4406 6.65 1094.13

660d64 I016 I n0n1N I n22RR I r4n I nNN4
00004 0.0173 0.0110 0.2741 45.26 0.0004
0.0004 1 0.1177 1 0.0605 1 0.3807 1 47.01 0.0004
0.0001 1 0.0344 0.0184 1 0.1111 11.96 0.0001
0.0014 0.0729 1 0.0483 1 1.11 162.89 1 0.0014

Technical Memorandum A. 1.2-14 6120/2012



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

2015 2015 2015 2015
February March April May

Estimated Emissions'
5

) (tonlmonth) Estimated Emissions( (tonlmonth) Estimated Eissions'
5
) (ton/month) Estimated Emissions(s) (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
0.0051 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 8.69 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 O 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

0.0036 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 135.74 0.0011
0.0300 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 0.0001
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 0.0013

0.0199 0.0100 0.2286 53.40 0.0004 0.0199 0.0100 0.2286 53.40 0.0004 0.0199 0.0100 0.2286 53.40 0.0004 0.0199 0.0100 0.2286 53.40 0.0004
0.0173 0.0110 0.2741 45.26 0.0004 0.0173 0.0110 0.2741 45.26 0.0004 0.0173 0.0110 0.2741 45.26 0.0004 0.0173 0.0110 0.2741 45.26 0.0004
0.1177 0.0605 0.3807 47.01 0.0004 0.1177 0.0605 0.3807 47.01 0.0004 0.1177 0.0605 0.3807 47.01 0.0004 0.1177 0.0605 0.3807 47.01 0.0004
0.0344 0.0184 0.1111 11.96 0.0001 0.0344 0.0184 0.1111 11.96 0.0001 0.0344 0.0184 0.1111 11.96 0.0001 0.0344 0.0184 0.1111 11.96 0.0001
0.0729 0.0483 1.11 162.89 0.0014 0.0729 0.0483 1.11 162.89 0.0014 0.0729 0.0483 1.11 162.89 0.0014 0.0729 0.0483 1.11 162.89 0.0014

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

0.5965 0.3843 6.06 1068.11 0.0088 0.5857 0.3736 5.95 1041.96 0.0086 0.5540 0.3497 5.73 997.54 0.0082 0.5540 0.3497 5.73 997.54 0.0082
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2015 2015 2015
June July I

Estimated Emissionst" (ton/month) Estimated Emissions'5'(ton/month) Estim;

VOC I PM2.5 NOx C02 S02 VOC ] PM2.5 NOx C02 S02 VOC PI
0.0051 0.0053 0.0509 14.99 0.0001 0.0051 0.0053 0.0509 14.96 0.0001 0

V12.5 NOx C02 S02 VOC PM2.5 NOx C02 S02
0 0
0 00.0151 0.0129 0.2292 41.12 0.0003 0.0151 0.0129 0.2292 41.12 0.0003 0

0 0 0 0 0 0 0
0
0

0 0 0
D 0 0

0 0 00 0 0 0 0 0 0 '
0 0 0 0 0 0 0

34 S60.34 0.0005 0.0113 0.0057 0.

23 0.0003 10.0162 10.0160 K 0 0 0 0 0 V

0 
0 1 0!3 O.TO03 0.5162 0.0160

0.0255 1 0.0183 0.1149 14.42 0.0001 0.0255 0.0183 0.1149 14.42 0.0001 0.0255 0,0183 I8
0 0 0 0 0 0 0 0 0
0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0

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

0 0 0 0 1 0I1505 L 010 10 10 0 1 0 0 0 0 0 0 0 0 0007 0.00.0 .02 .9 61E0 0 0 0

0
0
0
0

0
0
0
0

0

0
0
0

0
0
0
0

0
0
00w

0
0
00w

0 0 00 0 0 0 0 0 0 0 0 0 0
0 0 0 00 0 0 0
0 0 0 001

0.0666 13.02 0.0001 0.0036 0.0028 0.0666 13.02 0.0001
0.0548 21.50 0.0002 0.0058 0.0060 0.0548 21.50 0.0002

0.0002 0.0100 0.0072 0.0819 34.32 0.0002 0.0100 0.0072 0.0819 34.32 0.0002
0.0011 0 0 0 0 0

0.0100 0.0072 1 0.0468 1 6.10 1 5.36E-051 0.0100 1 0.0072 1 0.0468 1 6.10 1 5.36E-051 0.0100 1 0.0072 1 0.0468 1 6.10 1 5.36E-05 I
0.0041 0.0029 0.0459 9.80 8.06E-05 0.0041 0.0029 0.0459 9.80 8
0.0310 0.0156 0.3552 82.97 0.0007 0.0310 0.0156 0.3552 82.97
0.0595 0.0378 0.9429 155.68 0.0013 0.0595 0.0378 0.9429 155.68

(:

0.0149 0.0094 0.2357 38.92 0.0003

0.0199 0.0100 0.2286 53.40 0.0004 0.0199 0.0100 0.2286 53.40 0.0004 0.0199 0.0100 0.2286 53.40 0.0004 0.0050 0.0025 0.0572 13.35 0.0001
0173 0.0110 0.2741 45.26 0.0004 1 0.0173 0.0110 0.2741 45.26 0.0004
1177 0.0605 0.3807 47.01 0.0004 0.1177 0.0605 0.3807 47.01 0.0004 C
0344 0.0184 0.1111 11.96 0.0001 0.0229

0.0729 0.0483 1.11 162.89 0.0014 0.0729 0.0483 1.11 162.89 0.0014 0.0729
0 0 0 0 0 00 1 0 1 0 0 0 0

0.5389 10.3368 15.50 1956.42 10.0079 10.531:

0 0 0
0 0 0

0.2672 4.21 1 753.92 0.0062 1 0.2036 0.1284 1.45 293.80 0.0024
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Non-Road Engines-Estimated Emission Calculations (Continued)
Appendix A.1.2

2015
October

Lsulmateo umlsslons" •tOl

VOC I PM2.5 I NOx C02 I S02 I VOC I PM2.5 I NOx I C02 I S02 I VOC I PM2.5 I NOx I C02 I S02 I VOC I PM2.5 I NOx I C02 I S02 I
0 o0 0 0 0 0 0 0
0 0 10 0 0 0 0 0

0 0 0 0 0
0 0 0 00

0
0
0
0
0
01*

01•

02'
0

0
0
0
0
0

00,
0

Oil
01l
0

0
0
0
0
0

T2-!

0

121-0

0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0
0 00 10 0 0 0 0 0 0 01 0 1 0 1 0 1 0 1 0 1 0 0 1 0 I 0 1 0 1 0 0 0 0 0 0 0

1 0 1 0 10 0 10 I 0 0 0 1 0 1 0 1 0 0 0 T 0 0 0

0 0 0 01

0
0.1
0

9.2
4.4
0

0
-O(
0

0

0

001(

0

0
001=
0
01(
011
0

0 0 1 0 0 10 10 1 0 1 0 1 0 0 0 0 0
6 1 30.17 0.0002

0 o 0

0 1 0 1 0 1 0
0 0 0 o 0 1 0 0 1 0 0 1 0 1 0 0
0 0 0 0 0 0 0 0 0 1 0 0 10 1 0 10 10 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

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

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0~ 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 0.0034 0.0019 0.0661 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 0.0054 0.0029 0.0376 21.50 0.0001
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 0.0094 0.0036 0.0574 34.33 0.0002

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0100 0.0072 0.0468 6.10 5.36E-05 0.0100 0.0072 0.0468 6.10 5.36E-05 0.0100 0.0072 0.0468 6.10 5.36E-05 0.0093 0.0067 0.0453 6.10 5.29E-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 0.0038 0.0026 0.0395 9.81 7.85E-05
0.0155 0.0078 0.1776 41.49 0.0003 0.0155 0.0078 0.1776 41.49 0.0003 0.0155 0.0078 0.1776 41.49 0.0003 0.0144 0.0068 0.1521 41.49 0.0003
0.0149 0.0094 0.2357 38.92 0.0003 0.0149 0.0094 0.2357 38.92 0.0003 0.0149 0.0094 0.2357 38.92 0.0003 0.0142 0.0086 0.2119 38.92 0.0003

0.0050 0.0025 0.0572 13.35 0.0001 0.0050 0.0025 0.0572 13.35 0.0001 0.0050 0.0025 0.0572 13.35 0.0001 0.0046 0.0022 0.0490 13.35 0.0001
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0589 0.0302 0.1903 23.51 0.0002 0.0589 0.0302 0.1903 23.51 0.0002 0.0589 0.0302 0.1903 23.51 0.0002 0.0543 0.0283 0.1845 23.52 0.0002
0.0229 0.0123 0.0740 7.97 7.33E-05 0.0229 0.0123 0.0740 7.97 7.33E-05 0.0115 0.0061 0.0370 3.99 3.66E-05 0.0108 0.0058 0.0361 3.99 3.676-05

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

0.2036 0.1284 1.45 293.80 0.0024 0.2036 0.1284 1.45 293.80 0.0024 0.1921 0.1222 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
Aoril

Estimated E P(5), 5(5) (ton/month) Estimated Emissions"'
5

iton/month) Estimat

vnr: PM2? CA, SA9 VAC I PM9' Ufl I~ CA,• I N tI• DL
42.5 NOx C02 S02NA. I CA2 I 602 IVOt: PM2A I; NJA

Idnx rQ7 qn? I vQr I PR17 9 1 PJOý C02 S02 VOC PM25 NOx C02 S02 VOC PM8 1 , T, I , 0 G OWO ý8 O Mý 0.0416 14.96 0.0001 0.0048 0.0042 0.0416 14.96 0.0001 0.0048 O.C
0 0 0 0 0 0.0145 1 0.0117 0.2052 41.12 0.0003 0.0145 0.0117 0.2052 41.12 0.0003 0.0145 O.C
0 0 0 0 0 0.0154 0.0118 0.2011 48.55

0 0 00 0 0.0154 300116 [0.23311 55.04
S 0 0 0 0.0102 0.0078 0.1343 31.71

0 0 0 0 0 0.0176 0.0090 0.1552 62.58 0.0005 0.0176 0.0090 0.1552 1
0 0 0 0 [ 0

0.0105 0.0049 0.1106 30.17 0.0002 0.0105
0 0 0 0 0

).0148 0.0143 0.1493 39.23 0.0
0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 00 010 0 0 0 0 0 0

0
0
T
0

0

0
0

0

0

0
0
T
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 g g T g T 0 :~ ~ J~I:__
0 0 01 0 0 010

g j 0 [ 0
0
-0
0
0

0
0
0
0

0

-0
0
0

0
-0
0
00 0 0 0 0 1 0 0

0.0034 0.00191 0.0661 1 13.02 19.44E-05[ 0.0034 [ 0.0019 0.0661

0
-0

TOi
F0

00'

-L-
0

0
0

06!

F-f02E

0

0 n 0 n 0 n n

0.0054 0.0029 1 0.0376 21.50 0.0001 1 0.0027 1 0.0015 0.0188 I
q 0.0287 17.16 - 0.0001

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

0.1521 41.49 0.0003 0.0144 0.0068 0.1521 41.49 0.0003 0 0 0 0 0 0 0
C

0

0
0-5

0

0.2119 38.92 0.0003 0.0142 0.0086 0.2119 38.92 0.0003 0 0 0 0 0 0 0

0.0046 0.0022 0.0490 13.35 0.0001 0.0046 0.0022 0.04905I 13.3 I 0.0001 I 0
0 0

0

T

0

0
T
0
0
0

0 0 n n 03
0 0 0 00 0

0 0 0 0 0 0 0

(3

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

0 0 0 0 0 0 0 0 0 0 0 0
0.1785 0.1057 1.25 289.86 0.0023 0.2285 0.1427 1 2.05 508.83 0.0040 0.1057 0.0777
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Marine Engines-Dredging Activities
Appendix A.1.3

Fuel Burn Hours of Emission Factors blf/bhpohr) Estimated Emissions (tonsimonth)

Fuel Burn Hours of
Engine Rating(') Engine Rating Rate(') Operation(1)(3)(4)

Equip ID Vehicle (HP) (kW) Units (gallonihour) (Hours/Month) VOCS0)(l PM2.5(
5

)(7 NOx(
5

)(
6
) C02'

3
) S02(9)(1

0
) 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 burn 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 l/bhp-hr) Estimated Emissions tons/month_

Schedule of Fuel Burn Operation per

Engine Rating(') Deliverytz) Rate('1 Delivery"
3

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

4
)(5) PM2.5(4)(6) NOx(

4
)(t) CO2(7) SO2(a)(t) 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 pushboat will operate 20 days/month during the 1st year of engine operation (October 2012
through September 2013), 8 days/month during the 2nd and 3rd years of engine operation (October 2013 through September 2015),
and 4 days/month during the 4th year of engine operation (October 2015 through March 2016).
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 "Pdmary 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 (g/hp-hr) Estimated Emissions (tons/month)

Hours of

Engine Rating(
1
) Number Operation(2)(3) Load

Equip ID Engine (HP) ofUnits (Hours/Month) Factor(4) VOC(
5

)(6) PM2.5(t)M NOx(
t

) CO2(9)(10)(11) SO2(13)(14) VOC PM2.5 NOx CO 2 (12) S02
42 Switch Locomotive 2100 1 300 0.59 0.6000 0.1000 3.000 0.0511 0.0227 0.2458 0.0410 1.23 210.81 0.0020

Notes:
1. The engine rating is for any locomotive with Tier III engines similar to the National Railway Equipment Co.'s (NREC) N-ViroMotive locomotive with
model number 3GS-21C.
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. Tier Ill emission factors for VOC and PM2.5 are from Table 111-2 of Federal Register notice Vol. 73, No. 126 issued Monday, June 30,2008
containing current emission standards for switch locomotives.
6. Emission factors for VOC are assumed to be the same as the emission factor for THC listed in Table Il1-1 of FR, Vol. 73, No. 126.
7. Emission factor for PM2.5 is conservatively assumed to be the same as the emission factor for PM listed in Table It1-1 of FR, Vol. 73, No. 126.
8. Emission factor for NOx is from the specifications for a NREC N-ViroMotive locomotive (www.nationalraitway.comlnviro.asp).
9. 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.
10. The average BSFC of 7,000 Btu/hp-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.
11. 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.

12. Carbon Dioxide (C02) 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.
13. Sulfur Dioxide (S02) Emission Factor is in units of pounds/hour (lb/hr).
14. Sulfur content of diesel fuel oil is 15 ppmw.

Technical Memorandum A.1.4-1 6/20/2012



Appendix A.2
Construction Emissions from

. Fugitive Sources

Technical Memorandum 6/20/2012 1



Total Fugitive Source Emissions
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Total Fugitive Source Emissions
Appendix A.2

1 2011 1 2012 1 2013 1 2014 1 2015 1 2016

PM 1.5
Atmospheric Transfers 0.0001 0.0016 0.0016 0.0016 0.0011 0.0000

Bulldozing 0.1024 0.1106 0.0737 0.0000 0.0000 0.0123
Grading 2.05 0.5491 0.3660 0.3660 0.0915 0.2668
Blasting 0.0000 0.0576 0.0000 0.0000 0.0000 0.0000

Concrete Production 0.1090 1.3076 1.3076 1.3076 0.8717 0.0000
Active Pile Wind Erosion 0.0742 0.8908 0.8908 0.8908 0.5939 0.0000

Construction Area Wind Erosion 3.95 5.27 5.27 5.27 5.2725 2.1969
Paved Roads 0.5493 1.8763 13.1147 9.7624 3.5722 1.4882

Unpaved Roads 12.63 23.58 44.99 32.78 21.8596 1.9348
Total Annual Emissions (tons) 19.47 33.65 66.02 50.39 32.26 5.90

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.
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Fugitive Source Emissions within NRC's Jurisdictional Authority
Appendix A.2

2011 2012 2013 2014 2015 2016
PM

Atmospheric Transfers 0.0000 0.0005 0.0014 0.0012 0.0008 0.0000
Bulldozing 0.0000 0.0246 0.0655 0.0000 0.0000 0.0123

Grading 0.00 0.0915 0.3127 0.2730 0.0641 0.2668
Blasting 0.0000 0.0576 0.0000 0.0000 0.0000 0.0000

Concrete Production 0.0327 0.3759 1.1169 0.9753 0.6756 0.0000
Active Pile Wind Erosion 0.0223 0.2561 0.7609 0.6644 0.4603 0.0000

Construction Area Wind Erosion 0.0000 1.3181 4.5036 3.9324 4.4816 2.1969
Paved Roads 0.1465 0.5352 11.2021 7.2811 3.0363 1.4882

Unpaved Roads 3.44 12.47 39.24 24.46 17.1931 1.9348
Total Annual Emissions (tons) 3.64 15.13 57.20 37.58 25.91 5.90

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.
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Atmospheric Trai
Appendix A.2.1

Emission Factor (EF) Equat
EF = k(0.0032) (U/5)•/(M/2)

Where:
EF (Ib/tn) =

k=

U=
M=

Calculated Emission Factor

nsfers

Ion "I
'Equation 1

0.74 for TSP
0.35 for PM-10

0.053 for PM-2.5
99 0 mph `ý

14.00 Backfill (Clay/Dirt Mix) /0

TSP PM-tO PM-2.5
3.775E-04 1.785E-04 2.704E-05 for Back/ill

Following calculation based upon 45 Months of Operation (months 9-53)

4950 ton/mo " BacklillTotal Backfill: 405.000 yd 3

n•tospneric T ransfers:
Potential to Emit Calsolaticons

Max Material Potential Uncontrolled Emissions Controi Contnoi Potential Controlled Emissions

sorge Uloaoding Transfered TSP PM-la PM-2.5 Methbod Efficncy TSP PM-l PM0 2.5
ton/mo ton/mo ton/ioo ton/mo is tolnmo tordmo len/me

loackfill - Backhoe to Truck 4,950 000o9 0.0004 00001 Iso Ia e o 0009 o 0004 0 c 0t
IBackirill -Truck to Pill Location 1 -s 1 ooo roooo I A",o I I01 I n00 000n- 000

Notes 11:
1. USEPA, AP-42, Fifth Edition, Vol. I. Chapter 13 'Miscellaneous Sources', Section 13.2.4 'Aggregate Handling and Storage Pies'. November 2006.

a. Table 13.2.4-1 "Typical Sit and Moisture Coctents of Materials at Vadous Industries".
2. U.S. Department of Commerce. "Annual LCD for Dec-o/t Meno Airport. Michigan. National Cionatic Data Center, NESDIS, NOAA. 2006.

3. Based upon Calculataon 147483.51 9016 of Ohe DTE COLA Appication. Density for fitill matedal won assumed t0be 1.100 1bt
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Atmospheric Transfers (Continued)
Appendix A.2.1

Construction Activities (tonmo 2011 2012 2013
Equip ID EQUIPMENT December Januar Feburaey March April May June July August September October November December January Feburary March April May

3ackfll - Backhoe to cc00, 0.1 ,,,

"aMI - Truc-t. Fil

None Location ccv c0cI ccv ccc v cccv 001 Mi c1i -cooi

Totals (tonimo) 0.0001 0.0001 0.0001 00001 0.0001 0.0001 0.0001 0.0001 0.0001 0,0001 0.0001 0.0001 0.0001 0 0.0001 00001

Construction Activities ton/mo 2013 2014
Equip ID EQUIPMENT June July August September October November December Januaru Feburary March April May June July August September October November

Backbtll - Backhoe to c o v,
None Truck 11 01 -D 1 0 0-1 _ _ 0 I0 I .- 1 _0.00 .001 0 _ _ I _ _ I 1 - _ _ 1 0_1

IN o n a L'oc"tio u0 no I . 0--1 00001 0 0001 0m 001 .000 0.0.01 0 01 0 01 00 0 0 001 0000,1 0 001 0=CO1 oo001 .- I0 .00

Totals (tonvmo1 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0I0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Construction Activities (ton/mo) 2014 2015 2016
Equip ID EQUIPMENT December January Feburary March April May June July August September October November December January Feburary March April May

3ackfill - Backhoe to cccv cvi a.. cccv cv ccv cccvi cvw, 000t
None Truck - Ii]l
N one . ocation co cc1 o v ccc1 , c001o0 cpoo, c .0O, .o ccc1i cccv,

Totals (tonvmo) 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0000 o,0o0 0.0000 0.0000 0.0000 00000 00000 00000 00000
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Bulldozing
Appendix A.2.2

Bulldozing Emissions Calculation

Overburden PM Emission Factors (EF) Equation PI
EF 5 7 (s^1.2) / (M^1.3) TSP
EF = (1.0 (s1 5) l(M^1 4))*0.75 PM-10
EF = (1.0 (s^1 5) (M1I 4))y0.105 PM2 5

Wheo:
EF = particulate emission factor, Ib/hr

= surface material silt content, % = 9 2 Dirt/CIo Mix 1211
M = material moisture coneno, % = 14 0 Dirt/Clay Mix 12l

Basis:

Bulldozing
Potential to Emit Calculations

Hours of Emission Factor Potential Uncontrolled Emissions

Bulldozing Activity Operation otrol Control Control Potential Controlled EmissionsEquip tDOerto Method Moto
TsP MPM-l PM-2. TSP i PM-I PM-2.S Efficiency

9
'I TSP PM-iS PI-2.S

hrs/dan 131 lbs/hr lbs/hr lbo/hr ton/mo ton/mo ton/mo % ton/mo ton/mo tos/mo

3 Bulldozer CaIOS9 10.0 2.65 0.5202 00728 Nono 0.3968 0.0780 0.0109 Wa/ericq 50 0.1984 0.0390 0.0055

Notes [ ]:
1 USEPA. AP-42, Ft/h Edition, Vol. 1. Chapter i1 Table 11.9-1 "Emission factor equations for uncontrolled open dust sources a[ weslern surface coal mines'. July 1998
2 USEPA. AP-42, Frflh Edition, Vol. 1. Chapter 13 "Miscellaneous Sources', Section 13.2.4 "Aggregate Handling and Storage Ples'. November 2006.

a. Table 13 2.4-1 "Typical Silt and Moisture Cont/n/s of Materials at Various Industnes."
3. Bulldozing is assumed to take p/ace 10 hours per day, 30 days per month
4. Table 2 1.1-3 'Summary of tech/nues, Efficiennnes and costs for controlling fugilive dust from paved and unpaved surfaces', RACM for Fugitive Dust Sources. Ohio EPA, 1980
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Bulldozing (Continued)
Appendix A.2.2

Construction Activities (ton/mo) I 2011 2012
Euip ID EQUIPMENT Arl May June July Auust September October November December Januar Feburary March April Mae June July August Septembr

3 BulldouerCaUD9 tonmo) 0.0109 0.0109 0.0164 00164 00164 0.0164 0.0164 0.0164 0.0164 0.0164 0.0164 0.0164 0.0109 0.0109 0.0109 0.0109 0.0109 0.0100
Totas (to/mo 0.0109 0.009 0.0164 0.0164 0.0164 0.0164 0.0164 6.0164 0.0164 0.0164 0.0164 0.0164 0.0109 0.0109 0.0109 0.6109 0.0109 0.0109

Construction Activities (ton/mo) I 2012 I 2013 I 2014
EquipID EQUIPMENT October November December Januar I Feburay March April May June July August September October November December January Feburary March

13 Bulldozer Cat/D9 (ton/to)/ 00109 0.109 0.0109 0 0109 00109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109
Tutasto te/mo) 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109

Construction Activities (ton/mo) 2014 2015
Ei ID EQUIPMENT April Ma Juoe Jul Augcot September October IDNovember Deember Janua Febura March A I Ma Juno Jul Auu

1 31 Bulldozer con/1o [torgo/muI
Totals (ton/moI I I I I I

Construction Activities (ton/mo) 2015 2016
Equip ID EQUIPMENT October November December January Feburaty March April May
1 3 Bucldozer CaOD9 (too/mo) 0.0055 00055 0.0055

Tota/s/too/meloI) 0.0055 0,0055 0,0055

I I I I I I I I I I

Iotl (ton mo I I I 1 1 0 .0055 1 ...... 1 0......
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Grading
Appendix A.2.3

Grading Emissions Calculation

PM Emission Factors (EF) Equation
EF = 0.040* (S-2.5) TSP
EF = 0.051 (S^2.0) 0.60 PM-10
EF 0.051 *(S02.0)' 0.031 PM2.5
Whor:

EF = particulate emission factor, IbhNMT

S = Cal Scraper 6371" 10 mph"'

Grader 200hp 14"',J 7 mph P'

Calculated Emission Factors:
TSP PM-10 PM-2.5

EF Scraper Cal 651 12.6491 3.0600 0.1501 IhNMT
Grader 200hp 14' 51857 14994 0.0775 IlbVMT

Grading:
Potential to Emit Calculations

Hours rdngAtviyAe eil of Eission Factor Potential Unontrollnd Emnissionst

Equip ID Grading Activity Speed Operation _ Control C Potential Controlled Emissions
PM-2.0 TSP PM-1 PM-25 Method Efficency TP PM-I0 2.5

VMTIhr hrsdn I onm tontmo % on/mo tostmo ton/mo

Sur orCt621 0. 10.0 126.40 301.00 1 50 1097 4S.5 0.2372 Wato6io 50 0.40 2.30 0.1186
7 Grader20hp Id 7.0 10.0 36.30 10.50 0.5423 5.44 1.57 0.0813 Wateno 50 2.72 0.78072 0.0407

Notes [:
1. USEPA, AP-42, Fith Edition, Vol I. Chapter 11 Table 11.9-1 "Emission factor equations for uncontrolled open dust sources at western surface oal mines'. July 1998.
2. Speed based upon a Caterpillar 637 Wheel Tractor Scraper.
3. Speed Based upon a Caterpillar 140M Motor Grader.
4. Grading is assumed to take place 10 hours per day, 30 days per month.
5 Table2 1.1-3 Summary of techncques. Effciencies and costs •or controlling fugitive dust from paved and unpaved surfaces- RACM fot Fugitive Dust Sources, Ohio EPA, 1980.
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Grading (Continued)
Appendix A.2.3

Construction Activities (tonlmo) 2011 2012EquipID EQUIPMENT April !May June Jul Au ost Soptember October November December Januu Feburary March April 1 May June July August September
4 Scraper Cat 651 ton/mo) 0.4743 0.4743 0.4743 0.4743 042372 0 1186 0.1186
9oGrader 200b0 14/tonmo) 0.0407 0.1407 0.0407 0.t407 0.0407 0.4071 0.0407 0.0407 0.0407 0.0407 0.0407 0.0407 0.0013 0.0813 0.0813 0.0813 0.0813 0.0013

GTotals 20ri'mos 0.510 1 0.5150 0.5150 0.5150 0.2770 0.1592 0.1592 0.0407 0.0407 0.0407 0.0407 0.0407 0.0813 0.0813 0.0813 0.0813 0.0813 0.0813

Construction Activities (ton/mo) 2012 2013 2014
sp si ID EQUIPMENT October I November December Januaj Feburary March April May June July August September October November December January I Febura March

Grader 200hp 14' (tooimo) 0.0407 0.0407 0.0407 0.0407 00407 0 40 0.0407 0.0407 0 04 070 0.0407 0.0407 0.4 0.07 I 0.0407 0.0407 1 0.0407 1 0.0407 0.0407
Totals (tontmo) 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

Construction Activities (tonimo) 2014 2015
Eup ID E IPMENT April I May I June July 1 Auoust 1 September October November December January Feburay Marb l May June Jul AuOct September

9 G r Cader 200b 4.. 1m 000 U.0407 1 0.0407 1 0.0407 0 .D407 1 0.0407 1 0.0407 00U407 1 0.0407 0.47 0.40 0.0407 11
1'Totals bo•tmo 04 0 .0407 1 0.040 7.7 1 40. 0.0407 0.0407 1 0.0407 0.0407 1 0.0407 00 407 I 0.0407 I 0.0407 I 000 I 000 I 0.00 I 0.00 I 0.00 I 0.00

Constrution Activities (ton/mo) 2015 2016
ID EQUIPMENT ober I November December January Feburar Marcb Apri Ma

4 Scraper Cat 651 (tomo) 0.118 0.118 011
Grader 200hp 14' (toe/mo)

Totals (ton/mo) 0.00 0.00 0.00 0.00 0.00 0.1186 0.1186 0.1186
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Blasting
Appendix A.2.4

Blasting Emissions Calculation

PM Emission Factors (EF) Equation
EF = 0.000014(A)y1.5 TSP
EF = .000014(A)^1 5 0.52 PM-10
EF = 0.O00014(A)1 5 0.03 PM2 5
Where:

EF = particulate emission factor, (Ib/biast)
A = 49.0 X 49.0 meters 25844 It' Reacior Building

30 3 X 23.8 meters 7762 ft5 Conirol Budding 1
21

21 0 X 49.0 meters 11076 ft5 Fuel Building 121

66 0 X 33.8 meters 24012 f52 Red Waste1
7

Calcufated Emission Factom:
EF TSP PM-10 PM-2.5

58.17 30.25 1.74 Iblblast Reactor Building
9.57 4.98 0.29 Ib/blast Control Buiding
16.32 8.49 0.49 Iblblast Fuel Building
52.09 27.09 1.56 Ibiblasi Rod Waste Building

Biasting:

Eqoip ID Blasting Activity Emission Fa~ctor Nomber of Ptential Unoontrolled Emissioýns Potential U~ncontrolled Emissions1l
TBP I M"1 Ml25 I l Blasts TSP PM-0a PM-2.5 TP PM-t P,1 M-.5

Ilblbtast lb last Ibblastl Total Tons Total Tons Total Tons tontmo tomno ..tonto

None Reactor Boilding 588.17 3025 1 O 74 32 0930)7 0.4839 0.0279 0.9307 1 8.4839 1 0.0279
None Contr. Bodind g 9.57 4.98 0.2872 21 0 1005 0.0523 0.0030 0.10055 0.0523 0.0030
None FuPo Boildin 1632 849 0.4898 26 02122 0.103 00064 02122 0.103 0.0064
None Radiation Waste Building 5209 2709 1.5628 26 06772 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 Faclors for Uncontrolled Open Dust Sources at Western Surface Coal Mines". Blasting Equaton, July 1998.
2 Surface Area for each buitdog requiring blasng. Bulding dimensions from ESBWR Rev 5 DCD Table 3.8-8.
3 It was assumed each blast cleared 1 meoer of rock from the entire area for each structure representated.
4. The blasting was assumed to be conducled s month 19 to construction.
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Blasting (Contined)
Appendix A.2.4

ctru ion Activies tonmo)
Equip ID F EQUIPMENT

N2n eco BuidnN n. Fuel Buildina

2011
April May June July August Septemberb October November December January

2012
FeburarI March April May June July August September

None Radiation Waste Building
Totaul (tonlmo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1 0.0 O0.0 0.00 0.00 0.00 1 0.0 O.O0 0 0.00 0.00 0.00

Construction Activities (ton/mo) 2012 2013 2014
E ui ID EQUIPMENT October November December January Feburary March April May June I November December January Feburary March

None Reactor Building I ,29 I I I I

None Control Buildieg 003

Nooe Radiation Waste Building 00203
Totals (tonlro) 1 0.00 1 0.00 1 0.00 1 0.00 1 0.00 0.00 1 0.00 0.00

Constr ction Activities (ton/too) :2014 12015
Equip ID I EQUIPMENT FJanua~ryT Feburary I March I April May I June I July" August September Jnuary Feburary March April May June July A us Setember

. None Reactor Buidn

None Contrl Building
me Radiation Waste Building

ITota's (tordmo) O .0 0.6 0.00 OO 0.00 0.1 OO OO 0O 0.0.00....0 ..O .... 0.o00 .0OO O.O

Contr icton Activities (ton/mno) 2015 2016
Equip ID I EQUIPMENT FO~cto=ber INovember IDecember January IFeburary I March I Apdl May

None1 Reactor Building
No2ne Control Building
oel FuitonWsel Building

None RaitonWsel Buildin g

ITotals (tonimo) O,6 0.0 .00 1 00,0 1 000 1 0,00 O1 .00 0.006 0.00
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Concrete Production
Appendix A.2.5

Emission Factor Daro FF Equationn
11

EF = k(0.0032) (U/5) /(M/2) Equation I

Where:
EF = (lb/tin)

k = 0.74 for TSP

0.35 for PM-10
0.053 for PM-2.5

U 9.9 mph

M = 0.70 AggregateI

Caiculated Emission Factors:
TSP PM-10 PM-2.5

EF (i1,1on) 2 502E-02 1.184E-02 1.792E-03 for Aggreate

Folloing calculation based upon 45 Months of Operaion (months 9-53)

Total Aggregate: 460.000 yd
"Tor 10.222.22 yd'/mo 14,490 tornmo 1' Aggregate

Concrete Unloading to Silo Emission Caleulationt
1
i Ibiton)

EF= 0.0089 (lb/on) for TSP
0.0049 (btoon) for PM 10

EF= 0.0049 (lb/on) for PM 2.5!

Weight Hopper Loading Emission Calculationi"' lib/ton)

EF= 0.005i (Ib/ion) for TSP
EF= 0.0024 (lb/trn) ir PM 10
EF= 0.0024 (lb/ton) for PM 2.515

Mixer Loading Emission Calculation 
M

EF= k(0.0032)*(U•"/•)c (Ilbton) for TSP.PM 10, and PM 2.5

Paramn tnrs nn Continuied PM

IPameoerwo - I b I c I

PM i 0.3 045 0.S .0
I PM 2.5 1 0.03 0.45 0.9 002

Concrete Production: I P 4 rtiai to Emit Caiculetinns
Mao Materiai Potential Uncontrolled Emlsslnns Control Potential Controlled Emissions 181roIs.... . . p Control MethodAggregate Transfer [ rnfre TSP PM-ID PM-S.D Enficiency TSP P-o P-.

ton/mo toirmo tordmo tonimo % tonrmo . ton/mn tonimo

Agurgate - Barue to Trucks using E-Crain 140s0 0o1I13 c 0051 0.0130 Ne 1 cr300 c1/c r 7 o c09
Auregat;- Trucks to Pus 1440 0.1813 00517 001c0 None 2 0 o-3 -5 0 cr00
ggregate - Piie to Con-op0r 1i/OO 0 cr0 c onr 0c0130 Ncne c 0 Mrc 0 c8ir 0.0100

Angregata - Coneorto4 0 1813 0 c-5/ 0.0130 N.es 0 0 18r3 0 DOr7 0.oo30
Conmete Unloading to Siio - Point Source 1o c/u 0 0355 0.005 None / 00o41 0.0355
Aggregata - Weigh Hopper Loading 1oo- 0035 o 0174 Doria Ncne 0 00 3N9 00174 00110
Aggrngats- Mioer Loading 10.000 0/0/09 o0roc 00041 Nonr 0 00/5 00169 00003

Notes []:
1. USEPA, AP-42, F/fth Edition, Vol. I. Chapter 13 "Miscellaneous Sources", Section 13 2.4 "Aggregate Handling and Storage Piles". November 2006.

a. Table 13.2.4-1 "Typical Siit and Moisture Contents of Materials at Various Industries".
2. U.S. Department of Commerce. "Annual LCD fir Detrort Moeo AJrpod, Michigan". National Climate Data Center, NESDIS, NOAA. 2006.
3. Total Aggregate Is amount needed to create soncrete for construction of facility. Density of aggregate was ausumed to be same as sand & gravel In AP.42, wohib is 105 lb/ (Appendix A of AP-42).
4. USEPA, AP.42, Fifth Edition. Vol. I. Chapter 11 "Concrete Bairchfig", oable 11.12-2 "Emission Factors for Concreie Batrhing"." Concrete Supplement Unloading to Elevated Storage Silo, contro/led emission factors. June 2006
5. PM 2.5 emission factor was consenatively assumed to equal PM 10 emission factor.

6. USEPA. AP-42, Fift Edition. Vol. i. Chapter 11 "Concrete Baeching', table 11.12-2 "Emission Factors for Concrete Batchieg". "Weight Hopper Loading". uncontrolled emission factons. June 2O06
7. USEPA, AP-42, Fifth Edition. V.I. I. Chapter 11 "Concrete Baeching", Equation 11.12-1 using table 11.12.4 "Equatilon for Centel Mix Operations". June 2006
8. Emmission estimates appfled 0o months 9-53. Months 9-53 am the months that the concrete batch plant u/ll ho in operation.

Technical Memorandum A 2.5-1 fi20n012



Concrete Production (Continued)
Appendix A.2.5

Construction Activities ton/me) 2011 2012 2013
Equip ID EQUIPMENT December January Fburar.y March April May June July August September October November December January Feburary March April Mea

Aggregate - Barge to -10 -1. 0013 0.013 oo13o e.130 0 a130 0-130 0. 0.130 00130 0.0130 003 00130 o 00130 00130
None Trucks using E-Craln

Nate Canveyor
Aggregate Coneuyor to Pl 130 -1. a0130 0. 0.1. 00130 Do0 01o 0013 . 013 0. 0130 0.0 130 00130 00130 0.0130 0.030 00130

None Silo
No Ae ancrete Unloading to Oilo ool oo5 o ls o 0• 0 .03 0 00 0 0 31 0 oe5 0. 0 0.035 0.03 0 0.0•5 0.0 130 0 o.03 0 0 135

None alht Haoppr Unloedin 7Note Miner Loading natal u0ay1 0.0ayt 0.ani 0.ana1 0.00nt n.00an 0.ay1 0an41 000a1 a0ay1 nyoaa1 000a1 0.0o4i na0a1 0.0ni ul 0.0a1

Totals itorlmol t.1n9y 0.1n90 tang90 ot100 utug90 u,1o90 u.109o Ott 0.1000 0.1ut0 u.iutu u.1ut0 0.1ut0 0.t0 0.1090 Ot.t09 o.1ug0 u.u9o

Construction Activities (tonlmo) 2013 2014
Equip It EQUIPMENT Jane July August Septeruber Octoknr Novumber Dncemuber Januar'y Feburery Maruh April May June July August Septembeur Ontobar Novamber

Aggregate - Barge to una unlay10 0010 0030 003o 003 un.ay3unlay1unlay unlay unla unay ula n3nuna unlay una unlay0 unlay0 a• all unlay.13 unlay
None Truoks using E-Cran

sort Aggregate Trucoks to Pile y 01 001u n.a1. un 0.0130 un-ay130 una130 uly na ou130 .au y 0.1na 0y10 u 013n nla 0.0130 0.013u 00130

None Backfl~l - Backhoa to Trunk unlay una0 uly0nay ula nn 001unlayo ounlay30 unlay 001n0 unlay unlay0 unlay0 unlay a.010 0130 a03 ni1na n3 n001unla
Backfll - Truck to Flt

None tocatlnon 03 o3 03 o3 03 03 03 03 03 .10 003 .10 010 o10 003 03 0 03

None Concrete Unloading to Silo 00 - 0- -5 5 0 =5 0o 0.- 0.0 0 0-5 u D 0-5 0.

N o n e W e ig h t H o p p e r n U n lo a d in g 0 0 1 7a 0 0 1 7 0 0 17 4 u n a y u n a y . 0 17. . - u n0 1 a4 na n. n u n1 a4 0 . 7 n01 7 4 a 0 1 7 1 0 .0 -0 a1 7 n a a na u y n, u 0 1 7 4 0u0 1 7 1

Nton Miner oad ng a0oaa onoyn nua0t oo aal a1 00a 1 a ana, a- an0l1 mat1ooi0- 1annn a a0a1
Totals (ton/me)O 0.1090 0.1090 0.1090 0.1090 0.1090 0.1000 0.1090 0.1090 0.1090 0.1090 0.1090 0t0tO 0.1090 0.1090 0.1090 0.1000 0.1090 0.1090

Construction Activities (tonlmo) 2014 2015 2016
Equip ID EQUIPMENT Jeoenubnr January Feburary March ApiAp May Jane July Aogust September Octateor November Navemmbar January Feburary March A May

Aggregate - Barge to ul03a 00- 0.01. 00- 0.1 0.0130 uny0.0130 00130 0.0130 u yn3
Non rucks using P-Cral

Nose Aggregate - Trucks to Pile 0013u 001 0.01. 001o 0.0130 u.l130 00130 0u01n cn ua uy

None Backfol - Backhoe to Truck 001 0 001 oo1 0 00130 00130 ua130 0na a an ua 03 0 cn u

Backfill - Truck to FillNone Location

None Concrete Unloading to Silo 0 0M 003. u0 003. 0.0M55 0.0- 0- 0.u 0-.

None Weight Hopper Unloading 001t 00174 0.014 0.1- 0.-1 0.174 0.014 0u017 ut 0. n a y n

None Mixer L in 0natal 0.a1 0. 01 0•e 0.-o e4i natal 0a
Totals ltordmo) 0.1090 0.1090 0.1090 0.1090 0.1090 0.1090 0.1090 0.1090 0.1090 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0
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Active Pile Wind Erosion
Appendix A.2.6

.... r ..... ...........

Emission Factor (EF) Equation [l
EF = 1.7 (s/1.S)(f/15)((365-pY235)
EF = 1.7"(stl.5)(f/15)i((365-pY235) '.S
EF = 1.7i(sU1.5)'(f/15)((365-py235) 0.075

Where:
EF = pariculate (TSP) emission factor, (Ibtdaylaare)

= matedal sill content, %

TSP
PM-10

PM2.5"

7.1 Aggregate "'

7.1 Silica Sand t

32.5 % "'

136 days m

f= percentage of time the unobstructed wind speed exceeds 12 mph
p = number oa days per year with at least 0.01 in oa precipitaton

TSP PM-tO PM-2.5

EF 16.9893 8.4947 1.2742 Ib/daylacre of surface Aggregate

EF 16.9893 8.4947 1.2742 Ibldaytacne of surface Silica

Actias Pils Wind Erosion Emissions:
Potential to Emit Calculations

Wund Erosion Nmberof Copsosd Potential Uncontrolled Emissions Genteel In
WindC nPi s Surface A ea TSP PM-10 PM-2.5 Metho Effl ionoir TSP FM-10 PM-2.5

I Me o mrod /mSacrns ton/tmo to~nso fon/tmo to nfasmo fonimo ton/tom
Amgregate Pifes 12 0.1942 0.5939 0.2.09 0.0440 sone 05939 S.2969 0.0445
Silica Piles (Sand)8 0.1942 0.3959 0.1980 0.0297 sNone 1 0 .3599 51980 0.0297

Notes L ]:
1. USEPA. 'Fugitive Oust Background Document and Technical Information Document for Best Available Contri Measures'. EPA-459!2-92-004. September 1992.
2. Western Govemors' Assodiaton 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 Instiute.

It was assumed that the PM2.5/PM 0 ratio of 0.15 recommended for the tmnsfer of aggregate associated witt conveyor transfer points subject to an open atmosphere Is applicable general material handlieg operations. Therefore the updated equation calculates
a TSP ratio f 0.075 (0.t512) since TSP is 2 times the PMt 0 value.

3. USEPA. AP-42. Ftith Edition. Vol. I. Chapter 13 "Misceltaneous Sources", Section 13.2.4 "Aggregate Handling and Storage Piles". November 2006.
a. Table 13 2 4-1 -Typical Silt and Malstum Contents of Materials at Various Industries'.

4. U.5. Department of Comerce. intemational Station Meteorological Climate Summary Ver 3.0 CD-ROM". Detroit. Mi. National Cliratic Data Center. NESDIS. NOAA. 1995.
5. U.S. Depa.rent of Commerce. "Annual LCD for Detroit Metro Airport. Michigan'. National Climatic Data Center. NESDIS. NOAA 2006.
6. Size of piles 20' high and 100' diameter approx 8459 sq feet
7. Wind erosion for piles appled to months 9-53. Dudng construction months 9-53 the piles will be used to prepare concrete to build the fality.
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Active Pile Wind Erosion (Continued)
Appendix A.2.6

Construction Activities tonmo) 2011 2012 2013
EE [ Decembe J. Janur Feburary March April May June Jal Auguat Septembar Octoebr Nuemr..er December January Feburaiy March A 'i May

N reate P//ns 0.0445 0 0.0445 0.0445 0.0445 0.0445 0.0445 0.044 .0445 0.0441 0.0445 0.0445 0.0445 0.0445 0.0445 0.0445 0.0441 0.0445 0.0445
Nonel Sand Piles 0.0297 0.02W7 0.0297 0.0297 0.0297 0.0297 0.0297 0.0297 0.0297 0.02.7 0.0297 0.0297 00297 0.0297 0.0297 0.0297 0.0297 0.0297

o tn/ma) 11 100742 0.0742 0.0742 0.0742 0.0742 D.0742 1 0.0742 1 0.0742 0 .0742 0.0742 0.0742 0.0742 0 .0742 [ 0.0742 1 0.0742 1 0.0742 0.0742 0.0742

Construction Activit /mo) 2013 I 2014
IDNT June July Aunt n Stembber amer November December Januar Feburay March April May June Ju August I Sep mber I October Nember
Nn i f f i e 00440 .0.0440 0.0445 0.45 0. 5 0445 0 .0445 0.0445 0.0445 .0445 0.0445 0.0445 .45 0.0445 0.0440 0.0445 0.0445 0.0445

San 0020 J 0.0257 0.029 7 0.02977 0.0297 1 0729 0.0207 0.0297 0.0257 0.0257 0.0207 1 0.0297 1 0.0297 0.0257 0 .0257 1 0.0257 0 .0257 0 .0257 0.0257
T ton /me 0.0742 0.0742 0.0742 0.0742 0.0742 0.0742 0.0742 0.0742 0.0742 0.0742 0.0742 0.0742 0.0742 [ 0.0742 0.0742 0.0742 0.0742 0.0742

Construction Activities ton/mo) 2014 2015 2016
EI ID EQUIPMENT December . January Feburn March 0 April 0 May June July 5 August Sepnlmber ctuber Nonember December Jb.7ara 0 March A ni Ma

A0 ranPIn 000 J 0 .0445 0.04451 0.0440 0.0440 0. 1 0 0445 1 0.0445 1 0.0445 11
Sand P/incs 0.0207 1 0.0257 0.0257 0.0257 0.0257 0.0207 0.0257 0 .0257 0 .0257 F

1rtlsIeon/mel 0.0742 0.0742 1 0.0742 I 0.0742 1 0.0742 1 0.0742 1 0.0742 i 0.0742 1 0.0742 1 0.00 0.00 I 0.00 / 0.00 0.00 i 0.00 0.0 I 0.00 I 0.00
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Construction Area Wind Erosion
Appendix A.2.7

Wind Erosion Calculations

Emission Factor (EF) Equation
EF= 031A TSP
EF = 0.38A 0.5 PM-10t
EF= 031A 0A075 PM2.5

7 1

Where:
EF = particulate (TSP) emission facior, (lendyr)
A = tolaJ construction acres 185 Acres '=

Calculated Emission Factors:
TSP PM-10 PM-2.5

EF 70.3000 35.1500 5.2725 tonpyr Particulate Mailer

Construction Area Wind Erosion Emissions:
I ~Potential to Emit Calculations

Months per P otential Uncontrolled Emissions Control Cnr tnip
Wind Erosion your T PM-2.5 ICntrol Efficiency IPh.TSP PIS M-

S I m tomo tonm I tono mo tonmo tonmo
Exposed Constraction Area 12 5.00 2.03 0.4394 Ne 0 5.86 293 1 0.4394

Notes [ ]:
i. USEPA. AP-42, Flth Edition, Vol I Chapter 11 Table 11.9-4 "Uncontrolled Particulate Emission Factors for Unconlrolled Open Dusl Sources a[ Western Surface Coal Mines. Wind Erosion of Expsed Areas, July 1998.
2. USEPA. 'Fugitice Dust Background Document and Technical Information Document for Best Available Conrol Measures". EPA-450i2-92-004. Seplember 1992. TSP lo PM10 ratio of 0.5 used in active pile erosion equalion was used here for consistancy.
3. Western Goenmors' Assoialien 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 Institute.

II was assumed thal the PM2.5/PM1O0 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 Therefore the updated equation calculates
to a TSP/PM2.5 ratio of 0.075 (=0.5".15) since PM10 vauue is half the value of TSP.

4. Tolal number of new acres to be disturbed during construclion of Ferm-3.
5. Wind erosion was assumed for the full 62 month construction period.
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Construction Area Wind Erosion (Continued)
Appendix A.2.7

Construction Activities (ton/mo) 2011 2012
Euipt ID EQUIPMENT A pri Ma June JuA Auust September October November December Janua Febura March Apri Ma June Jul August Soptember

None PM 2.5 0.4394 0.4394 0.4394 04394 0.4394 0.4394 0.4394 394 0.4394 0.4394 394 4 0 0.4394 0.4394 0.4394 4394 04394 9.4394

Totals ton/mo) 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 94394 0.4394 0.4394 0.4394 0.4394

Construction Activities (ton/mo) 

0 92012 12013 2014

E ip ID EQUIPMENT October November December January Febura I March April May June July Auust Snptember October November December Janay Febura March

None PM 2.9 0.4394 0.4394 0.4394 0.4394 .4394 0.4394 04394 04394 0.4394 0.4394 0.4394 0.4394 0.4394 U.4394 .4394 0.4394 0.4394 0.4394

Tote ton/mo 0.4394 0.4394 0.4394 014394 04394 014304 0.4394 0.4394 0.4394 0.4394 0.4394 0.4394 0.4394 0,4394 0.4304 0,4394 0.4394 0.4394

Construction Activities (ton/mo) 
2014 

2015

EuilID EQUIPMENT I Ap I Ma June I Ju0I Au ust September I October I November I December I January Febura March A nil Ma June Jul Accot S StemberI

Nonel PM 2.5 04394 0.4394 0,4394 0.4394 1 04394 0.4394 0 4394 0 4394 0.4394 0.4394 94394 0.4394 94394 04394 0.4394 0.4394 0.4394 J,4394

Tto ton/mo 04394 0.4394 0.394 03944 0.4394 1 0.4394 1 00.439 0.43 4394 0394 0 4394 0.4394 0.4394 0 .4394 0.4134

Construction Activities (ton/nmo)

Equip ID F EQUIPMENT 9 55 SN 5 97 1 58 09 50 N I0 02 I
Nonel PM 2.5 0.4394 0.4394 0.4394 0.4394 0.4394 0.4394 0.4394 04394

Totls ton/mo) 0.4394 1 0.4394 1 0.4394 1 0.4394 0.4394 1 0.4394 1 0.4394 1 0.4394
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Paved Roads
Appendix A.2.8

Paved Road Emissions Calculation

Emission Factor (EF) Equation I
EF = [k " (sL/2 y0.65 (Wl3y1.5 - C) (1-(Pt(4*N)))

Whor:
EF= particulate emission factor, (IbNMT)
k particoe size multiplier = 0.082 for TSP

0.016 for PM-10
0.004 for PM-2.8

sL = surace slit loading, gWm
2 

= 0.6 '14
W = average vehicle weight, tons = see Table below
C = emission factor for 1980's vehicle fleet exhaust, brake & tire wear 0.00047 for TSP & PM-10 "1

0.00036 for PM-2.5
P = number of days per year with at least 0.01 in of precipitation 136 6 z
N = number of days in the averaging pedod 365

Basis:
Highway Dump Truck Empty Weight: 4.25 tons 19 Payload Weight: 7.5 tons I'l
Passenger Car Empty Weight: 2 tons Payload Weight: 0 tons "I
Passenger Truck Empty Weight: 3 tons Payload Weight: 0 tons [4

Vehicle Traffic:

Potential to Emit Caltulatlons
Average TSP PM-1 pM2S Mils Potential UncontrolledEmlosee°Cntr'l PEtenda'Controlled '°missions

Equip ID Paved Road Vehicle ne-may Emission Emission Emission Traveled per Control Em

Weight IOscene 71M Factor Factor Factor Veilel. TSP PM-1fi PM-2.5 Method ETiP PM-IS PM-.S
tons ft Ibs/VMT lIbsVMT ibsNMT VMTueo tootmo tonlmo ton/mo itonenmo tonimo tonrmog

-ighway Dump Truck (Months 1-18) 8.00 52800 0.1476 0.0285 0.0069 600.00 0.0443 0.0085 0.0021 None 0 0.0443 0.0085 00021
5ighway Dump Truck (Months 19-62) 8.00 5047 0.t476 0.0285 0.0069 62.16 0.0046 0,000 0.0002 Watering 0 0.0009 0.0002 0.0000

None Pascenger Car 12.00 tOt61 0.0181 0.0032 0.0006 1.716.60 0.015 0.0027 0.0000 None 0 0.0155 0.00273 0.000495
NoNes Patenoer Tck j 3.00 151061 0.0336 0.0062 0.0013 1.716t60 .. 0.0200 0.0053 0.0011 None 0 0.0288 0.00533 0.00114

Notes I]

1. USEPA, AP-42, Fifth Edition, Vol. I. Chapter 13 'Misceltaneous Sources", Section 13.2.1 "Paved Roads'. November 2006 (Updated March 7, 2007).
a. Table 13.2.1-1 "Parlde Size Multipters for Paved Road Equation"
b. Table 13.2.1-2 "Emission Factor for 1980's Vehicle Fleet Exhaust, Brake Wear and Tire Wear-
c. Table 13.2.1-3 'Ubiquitous Silt Loading Defauii Values with Hot Spot Contibutions from MO-Skid Abrusices (gin?"

2. 0.S. Oepagreenl ci Commerce, "Annual LCD for Detroit Metro Airport, Michigan'. National Climatic Data Center. NESDIS, NOAA. 2006.
3. Based upon and F650 Ford Truck equiped with a dumper. One is empty vehical weight the other is with dumper at capacity.
4, Passenger car weight was assumed to be 2 tons. Passenger tnrck weight was assumed to be 3 tons.
5 One-way distance tor Highway dump tSuck during months 1-18 is from Fermi site to off-site rack quarey within 10 miles of Fermi site . During months 1t62 the one-way distance foir
Highway dump truck is one round tip across the construction site. Total miles/tip for the passenger cars and trucks is based on the average round hip commutig distance indicated in
Table 4.4-4(A) of the response to RAI TR4,8,3-2 modified to account for vehicles traveuing only within the non-attainmentimaictenace urea.

7. Table 2.1.1-3 "Summary of techniques, Efficiencies and c=sts for contolling fugitie dust from paved and unpaved surfaces', RACM for Fugitve Dust Sources, Ohio EPA, 1980.

Technical Memorandum A 2.8-1 6/20/2012



Paved Roads (Continued)
Appendix A.2.8

Construction Activities (ton/mo) 2011 2012
Equip ID EQUIPMENT April] May June July I August September October November December January Feburary March April May Juno July August September

HgwyDump TnruckI I IIII IIIIIIII
(Months 1-18) 0.0021 1 0.0021 1 0.0021 1 0.0021 0.0021 0.0021 0.0021 00021 0.0021 0.0021 0.0021 0.0021 0.0021 0.0021 0.0021 0.0021 0.0021 0.0021

None Passenger Cars (ton/mo) 0.0178 0.0178 0.0178 0.0178 0.0178 0.0178 0.0178 0.0178 0.0178 0.0467 0.0467 0.0467 0.0467 0.0467 0.0467 0.0407 0.0407 0.0407
None PassengerTtucks (ton/mo) 0.0412 0.0412 0.0412 0.0412 0.0412 0.0412 0.0412 0.0412 0.0412 0.1080 a/coo 0.1000 0.1000 0.1000 0.1080 0.10 1080 0.1080

rTtals (tun/mo) 0.0610 0.0610 0.0610 0.0610 0.00.06 1.0610 0.0610 0.0610 nD0lD 0.i860 0.1-69 o.18g 0.18g ol15g 0i1e6 o.16g o,1eg 0o186

Construction Activities (tonlmo) 2012 2013 2014
Equip tO EQUIPMENT October November December January Feburary March April May June July August September October November December January Feburary March

(Months 19-021 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 0.0001 0.0001

None Passenger Cars (ton/mo) 0.0467 0.0467 0.0467 0.3300 0.3300 0.3300 0.3300 0.3300 0.3300 0.3300 0.3300 0.3300 0.3300 0.3300 0.3300 0.2457 0.2457 0.2457
None Passenger Trucks (ton/mo) 0.1080 0.1080 0.1080 0.7628 0.7628 0.7620 0.7628 0.7628 0.7628 0.7628 0.7628 0.7620 0.7628 0.7628 0.7628 0.5678 0.0078 0.5670

totals (ton/mo) 0.1549 0.1549 0.1549 1.0920 1.0929 1.0920 1.0929 1.0929 1.0929 1.0929 1.0929 1.0020 1.0020 1.0929 1.0920 0. 135 0.8135 0

Construction Activities (ton/mo) A 2014 - -- - 1 2015Equip ID F- EQUIPMENT April I May June I July August September October November December January Feburary March April May Juno July August September

Hig11hway Dump Truck(Months 10-62) 0.0001 00001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 00001 0,001

None Passenger Cars (ton/mo) 0.247 0.2457 02457 1 0.247.247 0.2457 02457 02457 0.0899 0.0899 0.0090 0.0090 0.0090 0.0000 0.0000 .. 0.0809 0.0099

None Passenger Truohs tton/mto 0.0070 0.5070 0.5678 0.5678 0.5678 0.5678 0.5678 0.5678 0.5678 0.2070 0.2078 32078 02078 02078 02078 0.2078 0.2078
Totals (ton/mo) 0.0135 0.5135 0.0135 0.0130 0.0138 0.0130 0.0135 0.0125 0.0135 0.2977 0.177 012977 0.077 0.2977 0.2077 0.2077 01070 0.2070

Construction Activities (tonlmo) 2015 2016

Equip ID J EQUIPMENT October November December January F Ibury March April May

Highway Dump Truck
(Months 1962 1 1 1

None Passen ger Cars (ton/mo) 0.0899 0.0899 00899 0.0899 0.0899 0.0000 0.0899 0.0899
None Passenger Truncks (ton/mo) 0.2078 0.2078 0.2078 0.2078 0.2070 0.2070 0.2070 0.2078

Totals (ton/mo) 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) Equation l'l

EF = k i (si12t a e (W/3rb - 1365.pV365)

Whom:
EF particulate -mlssct factir. IhSMT

k= partide sien molrplilr = 4.9 for TSP
1.5 for PM-10

0.15 for PM-2.5

a constant 0.7 for TSP
0S to, PMIO
0.9 for PM-2.5

s o surface matetial silt content. % = 92 Clay /Dirt Mi.
m

b= constant 045 for TSP, PM1O. & PM2.5
W average vehicle welght. tns = sea Table balem
p nurnber of days per year mint itoetasl 0.01 in of pIecipitation 139 i]

Basin:

Dump Teruks Con- ote Truoks
Average Speed 10 nph Average Speed 10 inph
Empty Vehicle Weight (Truck) 39.0 tons 91 Empty Vehicle Weight (FE LOader) 10.0 tows 0
Full Vehide Weighl (Truci) 90.5 tons If Ful Vehicle Weight FE Loader) 32.0 tono s I

Flu and Aggregate Dump Track Yard Truck
Av e Speed 10 rnph Average Speed 10 mph
Empty Vehicle Weight (Truck) 12.0 tons IS Empty Vehicle Weight (FE Loeder) 10.0 tons
Full Vaide Weight (Truci) 32.0 tons In Ful Vehle Weighl FE Loader) 23.0 tonw

Bualdor CetD9 Cat Scraper 651 Grader 2OOhp 14'
Average Speed 4 nph Average Speed 10 mnph Average Speed 7 mnph
Empty Vehicle Weighi 53.0 ton m Empty Vehide Weighi 59.0 twi -5 Empty Vehicle Weight 26.0 tons irM
Full Vaehcle Weight 53.0 tons t Full Vehicle Weight 590 lOat Mf Fldl Vehicle Weight 26.0 tons `q

Vehicle Traffic:
Potential to Emit Cairola11oos

Avenrage Hoaro of Emission Factor Vnle Pothnica lnoontrolld EmissionsP
Equp Unpaved Roade Vehiole Operation Mile Control Control Potertiat Coned Emission

_0ID Weight TSP PM-ID PM-D.t Trao.ild TSP I PM... I Mhihod E... C I..SP PM-1. PM-I2...
tons h' dan IbN IhnMT Ih.bVTM I OTmo wrdmo I lonmo I toolmo ten/tco otint I tootmoo

16ch Highway Dump Truck 64.8 10.0 10.17 2.95 0.2952 3,000 1525 4.43 04428 Walarmn 50 763 2.21 0.2214

14 Cuoctet eom plant to facti 21.0 10.0 6.13 1.78 0.S710 3.000 9.19 2.07 02668 Waledri 50 4.60 1.33 0.1334
15 Fill and ,gr to Dump Tn-ci 22.0 10.0 626 1 82 0.g8t6 3,000 9.39 2.72 0.2124 WateiL 50 4.00 1.36 0.t362
3S Yard Truck 10.5 10.0 5.0 1.60 0.t598 3.000 9.25 12.3 02394 I Watsng 5 4.12 1.20 0.1197

3ulldeoar Cet/ 53.0 10.0 929 2.70 0.2690 120 5.05 1.70 o1r0g Wa0e., 0 2.93 0.05 0.0800
S4n- Cat 051 59.0 10.0 9.10 2.83 0.231 34000 14.03 4.25 04241 Wetoriol to 7.31 2.12 0 2123
Grader 200HP 14' 200 10.0 6.75 - 1.96 0.1958 26040 0.00 2.00 01007 n-rto I 5O 3.44 1.00 0.099

Notes 1 :

,. USEPA. AP-42. Fifth Edttop, Vol.. CtChIpIto 13 fMl!cetaowis Sou Section 13 2 "Unpaved Roads'. Novenber 2006.
2. USEPA, AP-42, Fifth Edition, V. I. Chepto 13 ftis.elleous Souese. secton 13.2 4 'Aggrgate Hanoing and Storage Pdne¶'. November 2006.

a. Table 13.2.4-1 ' Typical SOil end Mgsture Contents of Moermils at Veno indusita.
3. U.S. DPerten-nI of Commerce. "Anerwl LCD for Decil Me"o Ajrpowt Miciigan'. NelLiwal Climabc Data Cantor. NESDIS. NOAA. 2006.
4 Datd on e Castpiftl772 Off-Highmey Truci.
5 Bated o a MACK RD6900 Piher Tmuci ir wcontot weighting 4050 lbe.W.
6 Oasnd on a Freighmcer Busc we Cleon M2 11 S dump tock.
7 Based n a TJ5000 DOT Unit 191g906 yard c•k.
SBasned upon a Catrpillar D9 Bfldozem

9 Spend bsed upon a Caterpillar 637 Wheat Tractat Soarer.
10. Based upon a Caterpillar t40M Molor Grdler.
i1. Table 2.1.1-3 'Summery of techniques, Effioendes and rots ftr contofling fugitive dust fro paed ted unpaved surfaces, RACM for Fugitie Dust Sources. Ohio EPA, 1980.
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Unpaved Roads (Continued)
Appendix A.2.9

Constrction Activities (tordnmo) 2011 2012
EguIID EQUIPMENT April May June July August Seplember October November December Januae Feburen March I Ma" June Jut, Au ust Sepeseber

B 6 Non H1ihw Sum Truck to/t.o) 044 0.44 0.44 0.. 0. 44 0 44 0. 0.44 0.44 0.44 044 111 111 J11 1.11 1.11 1.11
14 Concrete Truck ItordeoT 0.13 0.13 0.13
15 F1 aod A Sump Truck (tonoboe 027 027 0.27 027 027 027 027 027 0.27 0.27
1 Conete Truck tomou 0.27 0.27 027 0.27 027 0.27 0.27 0.27 027 0.27

Non Highalb Dump Truck Itntoom) 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44
14 Conetee Truck Oton/ol 027 027
3Bulldoer CaUSS too/me 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 0.17 0.17 0.17 0.17 0.17
4 Scraper Cat 651 omo 085 0.80 0.85 0.85 0.42 0.21 021
9 Grader 200hp 14' (ton/mo) 0.10 0.10 0.10 0.10 0t10 0.10 010 0.10 0.10 0.10 0 10 0.10 020 020 0 20 0.20 0.20 0.20

Totals (tordmo) 1.56 1.70 2.40 2.40 2.11 1.90 1.63 1.42 INO 1.69 ,0 1.69 1.69 1.75 1.75 1.75 1.75 1.75 9.75

Construction Activities (tonlmo) 2012 2013 2014
E Pxul 11 EGOIPMENT October November December Januatr Foburat, Manh April May Jun. July Aumust September October November December Janu.ry Feburea I Maeh

sue sin Hlrhwa SDump Truck (ton/mo) 1.11 1.11 1.11 1.11 1.11 1.11 0.44 0.44 0.44 0.44 0.44
10 F/1 and A Sum Truck (tonrno) 2.72 2.72 2.72 3.00 3.00 3.00 1.00 1.00 1.09 1.00 1 09 1.09 1.09 1.09 1 09 1.00 1.00 0N4
35 TYrd Truck (too/mo) 0.12 0.12 0.12 0.12 0.12 0.12 0.24 0.24 024 024 024 0.24 024 024 024 024 0 24 0 24
14 Coocrete Truck tounmol 1.07 1.07 1.07 1.07 2.67 2.67 2.67 2.67 2.67 2.067 2.067 2.07 2.67 2.67 2.67 267 2.07 2.07

SBulidoer CeUD9 too/mu 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.00 000 0.o0 0.00 0.00 0.00
1Scrrepr Cat 651 (tlimo} 000 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00

9Cruder 20Ohp 14' (tlorme 0.10 0.10 0.10 0.10 010 010 010 010 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Totals (torn/mo) 5.29 5.29 5.29 5.06 7.16 7.16 4.71 4.71 4.71 4.79 4.71 4.27 4.10 4.10 4.10 4.10 4.10 3.55

Construction Activities (ton/nlo) 2014 2015
E.go/lD EQUIPMENT Apeil Mao June July August September October November December Januarv Feburarv March Aprl Mao June July August September

6Nn HI.uhwea Dum TrCk ton/moI
15 FIllandA Sump TrCk cme 014 0.4 0.04 0.04 004 00 4 0 04 0.04 004 0.04 0.04 0.054 0.04 0.27 0.27 0.27 0.27
35 Tard Truck to/mo 0 24 0.24 024 0.24 024 024 0.24 0.24 0.24 024 0.24 0.24 024 024 024 024 0.24 0.24
14 Concrete Truck (ton/mo) 2.67 2.87 2.67 2.07 267 2.67 2.67 2.07 2.87 2.67 2.067 2.67 2.067 267 267 2.67 2.67
3 Bulldozer CaeDS to/eoo 0.00 0.00 000 0.00 000 0.0 0.00 0.00 0.60 000 0.00 000 0.00 000 000 O.0O
4 Scraper Cat 651 toodmo)
9 GOrder 200hp 14' (ltur/m) 0.10 0.10 0.10 0.10 0.10 0.10 0.10 010 0.10 010 0.10 0.10

Totals toNomo)3.5 ,. 3.55 3.55 3.59 55 3.55 3.05 3.55 3.55 3.55 3.55 3.45 3.45 0.18 3.18 3.19 0.51

Const ction Activities (tonlmo) 2015 2016Eq/pI EQUIPMENT October Nuvember December Jaeueto Febeury Mains AprI May

Eu m6 Nue Hlbe um Truck ontoo/) 0.22 022 0.22
15 FI/l1ran Sum Truck otooo) 027 0.27 0.27 0.27 0.27
35 Yard Truck tordmo) 024 024 0.24 0.24 0.24
14 Cuerete Truck Itoo/mol

3 Bulldooer CacDb aos/uoo 0.00 0.00 0.00

4Scrape tat 651 (too/mo 0 2/ 021 0.21

9Qdor 2OOhp 14! (tor/m)
Totals (to/mo) 0.51 e1 0.59 0.51 0.51 0.02 0.52 0.02
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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 Power Power
Stationary Source Units(') of Operation(

1 t  
Rating(I) Rating

11
)(hp)

_hr/vrl JkWL
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) 1 0.0015 1%
jAux Boiler Heat Input(') 112.00 JMBtu/hr

Emission Factors (glkWh) Estimated Emissions (tonslyear)

Stationary Source PM NOx S02 VOC PM,.5  NOx S02 VOC
SDG(

3
X

4
) 0.1500 1.60 0.0074 0.4286 0.2714 2.8953 0.0134 0.7756

ADGO5Xu) 0.0300 0.6700 0.0074 0.1900 0.0009 0.0195 0.0002 0.0055
FP(7)(8)S)ig 0.2000 4.00 1.25 4.00 0.0042 0.0847 0.0264 0.0847

Aux Boiler
1
....

1 1 
. 0.0143 0.1714 0.0017 0.0018 0.5760 6.9120 0.0678 0.0726

Natural Draft Cooling] Tower'07) 6.63

Mechanical Draft Cooling Tower"
12

) 1.84
TOTAL Emissions from Stationary Sources 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 SO 2 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 SO 2 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 till 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 SO 2 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 SO2 from Table 1.3-1 of USEPA, AP-42, Fifth Edition, Vol. I, Chapter 1.3 "Fuel Oil Combustion,"

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

3 
gal to lblMbtu divide by 140 Mbtu/1 ý 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 s from operation of the natural draft and mechanical draft cooling towers is from the response submitted for RAt AQ3.6.3-1.
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Worker Vehicles
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Worker Vehicles
Appendix B.2

Emission Factors (5 ) (g•Im)
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/year)

Operations Type Trips/Dayý" Days/Year__ ) Miles/Trip 3) PM2.5  NOx S02 VOCNormal Operations (Weekday) 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 Emissions 0.1837 1 5.6254 1 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.
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On-Site Heavy Equipment and Support Vehicles
Appendix B.2

Emission Factors'
0 ' (almil Annual Emissions (ton iear•

Fuel Fuel

Vehicle Type Consumption(
1
"'

2
) Economy3) Miles/

(gallons/year) (miles/gallon) Year(4 ) PM2.5  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
Light 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 Factors8 ) (ag/ [i Annual Emissions (ton/vear)
Vehicle Vehicle Miles/

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

New Fuel Delivery(l) 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 Removal(3) 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 1 0.0283
Notes:
1. New fuel deliveries per year is based on 475 fuel elements are delivered every two years and one ANF-10 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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