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1. Introduction

This report documents the haul route combustion impact assessment of the Preferred
Alternative Landfill Footprint for the Environmental Assessment (EA) for a new landfill footprint
at Waste Management of Canada Corporation’s (WM) West Carleton Environmental Centre
(WCEC). In the preceding Alternative Methods phase of the EA, a net effects analysis and a
comparative evaluation of the four alternative landfill footprint options were carried out to identify
a Preferred Alternative Landfill Footprint. The Preferred Alternative Landfill Footprint was
determined to be Option #2 — the North Footprint Option. The potential environmental effects,
mitigation or compensation measures to address the potential adverse environmental effects,
and the remaining net effects following the application of the mitigation or compensation
measures were identified for the Preferred Alternative Landfill Footprint.

The Preferred Alternative Landfill Footprint was refined based on stakeholder comments
received and in order to further avoid or mitigate potential adverse environmental effects, and is
illustrated in Figure 1.

A Facilities Characteristics Report (FCR) as well as a description of the ancillary facilities
associated with the WCEC has been prepared so that potential environmental effects and
mitigation or compensation measures identified for the Preferred Alternative Landfill Footprint
during the Alternative Methods phase of the EA could be more accurately defined, along with
enhancement opportunities and approval requirements.

The discipline-specific work plans developed during the Terms of Reference (ToR) outlined how
impacts associated with the Preferred Alternative Landfill Footprint would be assessed. The
results of these assessments have been documented in the following 10 standalone Detailed
Impact Assessment Reports:

e Atmospheric (Air Quality, Noise, e Biology e Land Use

Odour and Landfill Gas (LFG)) e Archaeology e Agriculture
¢ Geology and Hydrogeology e Cultural Heritage e Socio-Economic
e Surface Water e Transportation (including Visual)

Despite being standalone documents, there are; however, interrelationships between some of
the reports, where the information discussed overlaps between similar disciplines. Examples of
this include the following:

o Geology and Hydrogeology, Surface Water, and Biology (Aquatic Environment);
and
e Land Use, Agricultural, and Socio-Economic.
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1.1 Description of the Preferred Alternative Landfill
Footprint

The southern half of the Preferred Alternative Landfill Footprint is located on WM owned lands
and the northern half is located on lands that WM has options to purchase. A 100 metre (m)
buffer is maintained between the north limit of the Preferred Footprint and the private lands to the
north (e.g., lands which front onto Richardson Side Road) in accordance with Ontario Regulation
(O. Reg.) 232/98, and an approximate 350 m buffer is maintained between the east limit of the
footprint and Carp Road. A light industrial building (e.g., the Laurysen building) is situated in the
eastern portion of WM optioned lands, which WM anticipates using for equipment
storage/maintenance or waste diversion activities in the future. An approximate 45 to 50 m buffer
is maintained between the toe of slope of the existing and new landfill footprints, thus allowing
sufficient area for a new waste haul road to the new landfill footprint, and for maintenance and
monitoring access. The location of the west limit of the Preferred Alternative Landfill Footprint was
determined by maintaining the noted buffers and providing the required 6,500,000 m? of disposal
capacity, while maintaining landfill elevation below 158 metres above sea level (MASL) (as
reported in the Conceptual Desigh Report (CDR)) and maintaining side slopes required by O.
Reg. 232/98 (e.g., varying from 4H to 1V to 5%). This results in an approximate 146 m buffer
between the west limit of the Preferred Footprint and Wiliam Mooney Road. This buffer
preserves a portion of the existing woodlot within the west part of the WM-owned lands.

The final contours of the landfill are shown in Figure 1 and reflect a rectangular landform with a
maximum elevation (top of final cover) of 155.7 mASL. This elevation is approximately 30.7 m
above the surrounding existing grade. By comparison, the maximum elevation of the existing
Ottawa WM landfill is approximately 172 mASL or approximately 47 m above the surrounding
existing grade. The contours reflect maximum side slopes of 4H to 1V, and a minimum slope of
5%. The total footprint area of the new landfill is 37.8 ha.

1.2 Facilities Characteristics Report

The FCR presents preliminary design and operations information for the Preferred Alternative
Landfill Footprint (Option #2) and provides information on all main aspects of landfill design and
operations including:

e Site layout design;

Surface water management

Leachate management;

Gas management; and,

Landfill development sequence and daily operations.
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The FCR also provides estimates of parameters relevant to the Detailed Impact Assessment
including estimates of leachate generation, contaminant flux through the liner system, LFG
generation, LFG collection, and traffic levels associated with waste and construction materials
haulage.

1.3 Other WCEC Facilities

In addition to the new landfill footprint, the WCEC will also include other ancillary facilities not
subject to EA approval. These include:

¢ A material recycling facility;

e A construction and demolition material recycling facility;
e An organics processing facility;

e Residential diversion facility;

¢ Community lands for parks and recreation;

¢ A landfill-gas-to-energy facility (LGTE); and

e Greenhouses.

Some of the proposed WCEC facilities, such as the material and recycling facility, the residential
diversion facility and the organic processing facility, have the potential to emit emissions
associated with the activities which they house. The proposed facilities are at the initial stages
of conception and no design details, including operation (i.e., waste volumes handled) or
building details, exist at present. These facilities do not require EA approval and were not
included in the Combustion Haul Route Detailed Impact Assessment.

These proposed facilities will be designed with the intent of minimizing combustion emissions
discharged to the atmosphere. An assessment of their emissions, including combustion
emissions, will be completed to ensure compliance with applicable requirements prior to
construction as part of the MOE’s Environmental Compliance Approval (ECA) process or any
other applicable environmental approvals processes.

1.4 Atmospheric — Air Quality Study Team

The atmospheric study team consists of RWDI AIR Inc. staff. The actual individuals and their
specific roles are provided as follows:

e John DeYoe, B.A., d.E.T., Project Director, John.DeYoe@rwdi.com
e Brad Bergeron, A.Sc.T.,d.E.T., Senior Project Manager, Brad.Bergeron@rwdi.com
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e Sarah Pellatt, B.Sc., Senior Scientist, Sarah.Pellatt@rwdi.com
e Claire Finoro, B.Sc. (Eng), E.I.T., Project Co-ordinator, Claire.Finoro@rwdi.com

1.5 Contaminants of Interest

On-site stationary combustion sources and vehicular traffic produces a variety of air
contaminants as a result of fuel combustion inside the engine. There are typically three main
contaminants of interest related to combustion emissions: carbon monoxide (CO), nitrogen
oxides (NOy), and respirable particulate matter (PM,s). For the purposes of this Haul Route
Detailed Impact Assessment, the air contaminants include carbon monoxide (CO), nitrogen
oxide (NOy). In addition, impacts from dioxins and furans (D&F) were assessed based on
emissions from the on-site stationary combustion sources.

Impacts from the combustion emissions of particulate matter fractions (TSP, PMyo, and PM,5s)
were included in the Particulate Matter Detailed Impact Assessment; therefore, they were not
considered within this Haul Route Detailed Impact Assessment.

1.6 Applicable Guidelines

The Province of Ontario has a regulation under the Environmental Protection Act that deals with
local air quality (O. Reg. 419/05). This regulation sets out standards for various contaminants
and procedures for assessing and reporting whether or not a proposed emission source is
expected to meet the standards or cause them to be exceeded. However, O. Reg. 419/05 does
not apply to discharges of contaminants from motor vehicles and, as such, is not applicable to
this air quality assessment. Predicted concentrations of CO, NOyx and D&F were compared
against O. Reg. 337 Ambient Air Quality Criteria (AAQC) or O. Reg. 419 Schedule 3 air quality
standards. As O. Reg. 419/05 D&F future Schedule 3 standards are more stringent than
Schedule 2 standards, only the Schedule 3 standard was used to determine compliance in this
Combustion Haul Route Detailed Impact Assessment.

The term POI is taken to be in the natural environment outside the boundaries of the property.
Table 1 presents the air quality standards and criteria used in the haul route assessment for the
selected list of compounds. The basis for the limiting effect and averaging period for each
individual contaminant is included in Table 1.
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Table 1. Summary of Applicable Criteria for Compounds of Interest
Averaging Period | MOE POI Limit | Limiting | Regulation
Compound (hours) (ug/ms3) Effect Schedule #
. 1 36,200 Health AAQC
630-08-0 Carbon Monoxide (CO) P 15.700 Health AAQC
. . 1 400 Health AAQC
10102-44-0 Oxides of Nitrogen oa 200 Health AAQC
24 TEl('gO ﬁ';/'r?; 2 Health AAQC
N/A Dioxins, Furans and Dioxin-like PCBs y 1.00E-07 TEQ . 0. Reg. 419
pg/ms3 # Sch.3

Notes:  [1] The dioxin-like PCBs were not included in the assessment of emissions as dioxin-like PCBs are not formed as by-
products of combustion and are not constituents of landfill gas.

[2] This standard applies to a group of Dioxins, Furans and Dioxin-like PCBs. The most potent compound of the group of chemicals
is 2,3,7,8-tetrachlorodibenzo-para-dioxin (TCDD). The toxic potency of these dioxins, furans and dioxin-like PCBs is expressed
relative to that of TCDD in units of TCDD equivalents (TEQs).

[3] The Phase in Date for the updated Dioxins, Furans and Dioxin-like PCBs O. Reg. 419, Schedule 3 standard is July 1, 2016.

1.7 Emission Sources

The sources of CO, NOx and D&F considered in this Detailed Impact Assessment include:

vehicles travelling along the on-site haul routes;

¢ idling vehicles;

o the landfill gas-fired engines;

e the LFG flares;

¢ the sequencing batch reactor (SBR) emergency diesel-fired generator;
o the leachate evaporator;

the impact crusher engine; and
¢ vehicles travelling along the adjacent off-site roadways.

A source summary table including each source of emission is provided in the Table Section.
The Source Summary Table provides a summary of each source, the type of modelled source,
and the overall emission rate or emission flux rate per source of emission. Each of these
sources is discussed in the following sections.

1.7.1 Hours of Operation

The hours of operation used in the Haul Route Detailed Impact Assessment for the various
facilities on the WCEC site were as follows:

o Landfill: ..o 7:00 to 16:30
o Waste Transfer and Processing Facility (WTPF)......... 6:30 to 20:00
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Although the WCEC facility hours of operation start or end on the half hour, the modelling only
has the capacity to consider whole hours. Therefore, for the purposes of this Detailed Impact
Assessment the hours of operation for the landfill and WTPF were extended to be 7:00 to 17:00
and 6:00 to 20:00, respectively.

The landfill and the WTPF facility were assumed to operate year-round. The LFG flares, the
landfill gas-fired generators, the leachate management system’s leachate evaporator and the
emergency diesel-fired generator were assumed to operate continuously as worst-case
assumptions.

1.7.2 On-Site Roadway Source

A network of paved and unpaved roadways, as shown in Figure 3, allows trucks to travel from
the entrance of the WCEC site to the Stage 1 - landfill active stage, Stage 3 - the construction
stage, to the WTPF, and to the overburden pile and the contaminated soil stockpile. Combustion
emissions are generated by the vehicles traveling along these roadways surfaces.

WM has provided traffic volume estimates for three optional construction periods of 6 months, 9
months or 12 months, as shown below in Table 2. The worst case future build scenario
assessed in this Haul Route Detailed Impact Assessment is the Routine Phase 1 Operations
with a 6 month construction period, as it has largest traffic volumes and movements.

Table 2. WM On-Site Traffic Predictions (trips per hour)

Duration of Construction Period

. 6 Months 9 Months 12 Months
Scenario

Movement Movement Movement
Haulage | Import | on-site soil [Haulage | Import | on-site soil | Haulage | Import | on-site soil

1) Site P_re_paratlon Prior to 0 68 12 0 46 8 0 34 6
Landfilling

2) Routine Phase 1 Operations 50 34 2 50 24 0 50 18 0

3) Routine Phase 2 Operations 50 0 0 50 0 0 50 0 0

4) Phase 2 Operations 50 20 0 50 14 0 50 9 0
Approaching Closure

Notes:  [1] One truck per hour is the equivalent of 2 trips (inbound and outbound); therefore uneven trip/hour values were
increased to an even value.

A breakdown of the 50 landfill truck trips to and from various WCEC on-site locations was based
on past landfilling activities at the existing landfill. The breakdown of truck trips to various
locations is as follows:

e 38 trips/hour from off-site to the landfill active stage;
e 4 trips/hour from off-site to contaminated soil stockpiles; and
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e 8 trips/hour on-site between the working face of the landfill active stage and
the contaminated soil stockpile.

A breakdown of the 36 construction truck trips to and from various WCEC on-site locations was
based on the estimated duration time of construction activities. The breakdown of truck trips to
various locations is as follows:

e 34 truck trips per hour (for soil importation) from off-site to the construction
working face; and

e 2 truck trips per hour (movement of on-site soil) between the construction
working face and the stockpiles.

In addition, traffic associated with the WTPF is present on-site. The breakdown of the WTPF
traffic is as follows:

e 25 truck trips per hour of inbound material from off-site to the WTPF; and,

e 10 truck trips per hour of outbound material from the WTPF to off-site
locations.

The on-site haul road and WTPF road sources are included in the dispersion model. The same
parameters used in the Particulate Matter Detailed Impact Assessment, in accordance with the
“Modelling Fugitive Dust Sources”, 2004, National Stone, Sand and Gravel Association
(NSSGA), were applied to the on-site haul road and WTPF, as follows:

e Assumed width of haul route per lane = 3.75 m

e Initial lateral dimension = (Haul Route Width + 9.75 m)/4.3

e Release Height = height of haul truck in m (assumed to be 3.5 m)
¢ Initial vertical dimension = (2 x height of haul truck in m)/4.3

The traffic generated due to ancillary operations and landfill maintenance operations was not
considered in the Detailed Impact Assessment because the traffic volumes are small; the
generation of combustion emissions would therefore be insignificant relative to the generation of
combustion emission from the traffic volumes traveling on the on-site main haul routes.

1.7.2.1 Idling Source

The FCR proposes to construct a new scale facility near the northeast corner of the proposed
alternative landfill footprint. This is expected to incorporate two scale decks for inbound and
outbound waste trucks. The scale operator will be located in a scale house situated between
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the scale decks. By-pass lanes will be situated on both sides of the facility. To estimate the
idling emissions, it was assumed that all trucks entering the WCEC facility would spend five
minutes at the proposed scale facility.

The idling vehicle emission source is included in the dispersion model. The same parameters
used in the Particulate Matter Detailed Impact Assessment, in accordance with the “Modelling
Fugitive Dust Sources”, 2004, National Stone, Sand and Gravel Association (NSSGA), were
applied to the idling source, as follows:

¢ Initial lateral dimension = (Haul Route Width + 9.75 m)/4.3
¢ Release Height = height of haul truck in m (assumed to be 3.5 m)
¢ Initial vertical dimension = (2 x height of haul truck in m)/4.3

1.7.3 Landfill Gas-Fired Generators and Flares

The LFG collection systems, serving the existing landfill mound and the preferred alternative
landfill mound, will supply LFG to the on-site electricity generation system at the LGTE facility.
The LGTE facility consists of five reciprocating engine-generator sets, all located inside a
building near the southeast corner of the property boundary, along Carp Road. The engine-
generators are used to combust the landfill gases and the energy generated through the
combustion reaction is used to supply up to 8 megawatts (MW) of electricity to the municipal
grid.

Each engine-generator set exhausts into the atmosphere through its own stack, having an exit
diameter of 0.4 m and extending 5.5 m above the roof of the building and 13.4 m above grade.
Currently, two types of engine-generator sets are in place at the LGTE facility. In effort to
conservatively assess the landfill gas-fired generators and in anticipation of the increased LFG
generation due to the construction and operation of the preferred alternative landfill footprint, the
smaller engine-generator sets with a power rating of 800 kilowatts (KW), are assumed to be
replaced with the larger engine-generator sets with a power rating of 1,600 KW during the
landfill expansion years. There have not been any formal applications submitted to the MOE for
approval of the larger engine-generator sets as the larger engine-generator sets were used as a
conservative assessment of potential future emissions. Each large engine-generator set has a
maximum LFG firing rate of 0.28 m® per second, resulting in an exhaust flow rate of 6.48 m® per
second.

During the worst case future build scenario, the LGTE facility will be operating five 1,600 KW
engines for a total power rating of 8.0 KW and a maximum LFG firing rate of 1.4 m* per second.
This configuration of generators (in combination with the flare configuration, the recommended
LFG collection efficiency and expected LFG potential) is expected to have the capacity to
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handle the LFG collected by the LFG collections systems from both the existing and proposed
preferred alternative landfills.

In addition to the landfill gas-fired engine-generator sets, the WCEC LFG collection system,
serving the existing landfill and the preferred alternative landfill, also supplies three flares. The
flares are utilized to combust and destroy the LFG that was not sent to the generators.

The flare sources are included in the dispersion model with the following parameters:

e One (1) enclosed flare system, used to incinerate the landfill gases from a
LFG collection system at a maximum volumetric gas flow rate of 0.57
standard m® per second based on a methane content of 50 percent by
volume. The landfill flare has a maximum heat input of 41.7 gigajoules per
hour, exhausting into the atmosphere through a stack, having an exit
diameter of 2.1 m, extending 12.2 m above grade;

e One (1) enclosed flare system, used to incinerate the landfill gases from an
expanded LFG collection system at a maximum volumetric gas flow rate of
1.04 standard m* per second based on a methane content of 50 percent by
volume. The landfill flare has a maximum heat input of 70.7 gigajoules per
hour, exhausting into the atmosphere through a stack, having an exit
diameter of 2.7 m, extending 12.2 m above grade; and,

e One (1) candlestick flare system, used to incinerate the landfill gases from a
LFG collection system at a maximum volumetric gas flow rate of 1.0 standard
m?® per second based on a methane content of 50 percent by volume. The
landfill flare exhausts into the atmosphere through a stack, having an exit
diameter of 0.2 m, extending 10.4 m above grade.

The three flares at the WCEC facility have a maximum combined LFG firing rate of 2.61 m* per
second. This configuration of flares in combination with the five generators having a maximum
gas firing rate of 1.4 m® per second, the recommended LFG collection efficiency and expected
LFG potential is expected to have the capacity to handle the LFG collected by the LFG
collections systems from both the existing and proposed preferred alternative landfills.
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Graph 1. Summary of Landfill Gas Collected from Existing Landfill and Proposed
Preferred Alternative Landfill and Maximum Equipment Capacity
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1.7.4 Leachate Management System

WM has proposed two methods to treat the leachate generated at the WCEC: the preferred
leachate treatment method and a contingency leachate treatment method.

As referred to in the FCR, the preferred leachate management system consists of disposal of
leachate through pre-treatment and discharge to the City of Ottawa sanitary system, in tandem
with disposal through irrigation of trees. The leachate will be pre-treated on-site using a SBR
system, similar to the one proposed for the existing landfill with a pending Environmental
Compliance Approval. The SBR system is not a source of particulate matter; however, it
includes an emergency diesel-fired generator to provide emergency power to the leachate
treatment facility.

The SBR emergency diesel-fired generator was included in the dispersion model with the
following parameters:

¢ One (1) 320-kilowatt emergency diesel-fired generator. This generator will be
used to provide back-up power for the leachate treatment facility. Emissions
from this generator vent to the atmosphere through a 0.2 m diameter stack, at
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a flow rate of 1.23 m® per second. The generator exhaust is positioned at a
height of 3.1 m above grade, which is equivalent to 0.1 m above the roof
height of the generator enclosure.

The contingency method of leachate disposal would also involve pre-treatment of the leachate
using the SBR system with the addition of a leachate evaporator system. For the leachate
evaporator, the current technology selected to be evaluated in the Detailed Impact Assessment
is the E-Vap® Leachate Evaporator System, which has the capacity to treat 20,000 gallons of
leachate per day.

The evaporator system will use LFG as the primary fuel for the combustion process. The hot
combustion gases are injected into the leachate reservoir generating water vapour. Prior to
being discharged, the water vapour is sent through spin vane separators (mist eliminators) in
line with the exhausts and then discharged to the atmosphere.

Fresh leachate is fed into the evaporator continuously and the residual is drawn off and sent to
a clarifier tank for further concentration. The concentrate is collected and used at other
locations within the facility or shipped off-site. For the 20,000 gallons per day operation, LFG is
fed into the burner at a rate of 0.16 standard m® per second. The feed rate of the leachate
would be approximately 14 gallons per minute. The leachate evaporator stack was modelled
with the following parameters:

o One (1) leachate evaporator system, used to evaporate leachate collected by
the leachate collection system, exhausting to the atmosphere at a maximum
combined flow rate 13.3 standard m® per second through two stacks
modelled as one stack, having an equivalent exit diameter of 0.9 m and
extending 22 m above grade.

1.7.5 Impact Crusher Engine

WM has proposed to operate an impact crusher powered by a 300 hp diesel engine. The
impact crusher diesel-fired engine was included in the dispersion model with the following
parameters:

e One (1) 300 hp diesel-fired engine. This engine will be used to provide power
to the impact crusher. Emissions from this engine vent to the atmosphere
through a 0.12 m diameter stack, at a flow rate of 0.56 m® per second. The
generator exhaust is positioned at a height of 2.0 m above grade.
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1.7.6 Off-Site Sources

The local roadway network surrounding the WCEC site was included in the Haul Route Detailed
Impact Assessment. These roadways consist of the local roads that may carry WCEC-related
traffic. Roadways are a major source of ambient CO and NOyx concentrations in the area.
Therefore, emissions from WCEC and non-WCEC traffic on the local roadways were included in
the Detailed Impact Assessment to provide an estimate of the cumulative concentration levels in
the vicinity of the site. The roadways included in the assessment correspond with the roadways
for which traffic data was provided by AECOM.

The main roadways surrounding the WCEC include:

¢ Richardson Side Road;
e Carp Road;

o William Mooney Road;
¢ Highway 7; and

e Highway 417.

Traffic volumes and hourly traffic distributions for existing conditions were provided by AECOM.
As assumed traffic growth factor of 1% increase per year was assumed to estimate future traffic
volumes. Traffic volumes for William Mooney Road were unavailable (due to the low volumes);
therefore this road is not included in the analysis. The off-site and on-site roadway segments
are presented in Table 3, below.

Table 3. Roadway Segments Considered in the Haul Route Assessment
Segment Segment Name Segment Length
ID ()]
CARP_N Carp Road - North of Hwy 417 1,790
CARP_S Carp Road - South of Hwy 417 990
RSROAD Richardson Side Road from Carp to 417 2,540
417 W7 Highway 417 - West of Highway 7 2,050
417WCARP Highway 417 - West of Carp Road 1,600
417ECARP Highway 417 - East of Carp 1,060

The length of each roadway segment was estimated based on aerial images. For roadway
segments positioned between two other segments (for example, Carp Road North extends from
Highway 417 to Richardson Side Road), the segment length was based on the distance
between the two other segments. For segments that are not positioned between two other
segments (for example, Carp Road South), the segment was assumed to extend approximately
one kilometre (km), for the purposes of this assessment. The roadway segments, as modelled,
are illustrated in Figure 3.
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2. Landfill Footprint Study Areas

The specific On-Site, Site-Vicinity, and Regional study areas for the Preferred Alternative
Landfill Footprint at the WCEC are listed below:

On-Site ............ the lands owned or optioned by WM and required for the
Preferred Alternative Landfill Footprint. The Site is bounded by
Highway 417, Carp Road and Richardson Side Road,;

Site-Vicinity.....the lands in the vicinity of the site including the Preferred
Alternative Landfill Footprint, extending about 500 m in all
directions; and,

Regional.......... the lands within approximately 3 to 5 km of the Site and the
Preferred Alternative Landfill Footprint for those discipline that
require a larger analysis area (i.e., socio-economic, odour, etc.).

The evaluation considered the potential impacts from the Site sources (see Figure 3) including
the preferred alternative landfill footprint at 24 discrete receptor locations (see Figure 2),
representing receptors of interest in the Site-Vicinity and the Regional study areas. The discrete
receptor locations, considered in the dispersion model, include nearby residences, schools,
businesses, and other sensitive receptor locations. These sensitive receptors are considered to
be representative of any current or future developments in the area. For all cases, humans
were assumed to be present at these receptors for 24 hours per day.

It should be noted that there are other receptors within the On-Site, Site-Vicinity and Regional
study areas. However, for the purposes of evaluation, the closest/worst-case receptors in each
direction were analyzed to determine potential effects. It is assumed that mitigation applicable
to the closest/worst-case receptors would also apply to all other receptors as well.

In addition, the modelling was performed using a receptor grid covering the Site-Vicinity and
Regional study areas. The receptor grid covers the lands within approximately 3 to 5 km of the
WCEC sources.

It should be noted that since the Draft EA was issued in March 2012, WM obtained an
agreement to purchase a parcel of land located south of Richardson Side Road, east of William
Mooney Road, west of Carp Road in July 2012. Given this recent property acquisition, receptor
R1 no longer applies to this impact assessment.
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Figure 4. WCEC Landfill Site Plan including Modelled Off-Site Combustion Sources
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3. Methodology

The assessment of impacts associated with the Preferred Alternative Landfill Footprint was
undertaken through a series of steps that were based, in part, on two previously prepared reports
(Atmospheric Existing Conditions Report — Haul Route Baseline Assessment and Atmospheric
Environment Comparative Evaluation). The net effects associated with the four Alternative
Landfill Footprint Options identified during the Alternative Methods phase of the EA were based
on Conceptual Designs. These effects were reviewed within the context of the preliminary design
plans developed for the Preferred Alternative Landfill Footprint. Additional investigations were
then carried out, where necessary, to augment the previous work undertaken.

With these additional investigations in mind, the potential impact on the atmospheric
environment of the Preferred Alternative Landfill Footprint was documented.

With a more detailed understanding of the atmospheric environment developed, the previously
identified potential effects and recommended mitigation or compensation measures associated
with the Preferred Alternative Landfill Footprint (documented in the Atmospheric Environment
Comparative Evaluation Technical Report, September 2011) were reviewed to ensure their
accuracy in the context of the preliminary design. Based on this review, the potential effects,
mitigation or compensation measures, and net effects associated with the Preferred Alternative
Landfill Footprint were confirmed and documented. In addition to identifying mitigation or
compensation measures, potential enhancement opportunities associated with the preliminary
design for the Preferred Alternative Landfill Footprint were also identified, where possible.

Following this confirmatory exercise, the requirement for monitoring in relation to net effects was
identified, where appropriate. Finally, any atmospheric approvals required as part of the
implementation of the Preferred Alternative Landfill Footprint were identified.

3.1 Assessment Scenario

The potential air quality impacts that would result from the construction and operation of the
proposed preferred alternative landfill were assessed at the worst case future build stage of
development. The worst case future build scenario assessed was the first operating year
scenario (Year 2013), as described in Section 1.7.2. This operating condition was chosen as
the worst case scenario because it has the highest traffic volumes and the haul routes to the
landfill and construction working faces are positioned in worst case locations, in close proximity
to the property boundary and discrete sensitive receptors.

The future build scenario was assessed by determining the combustion emissions from the
significant on-site emission sources and from the predicted 2013 off-site traffic volumes and
determining the potential off-site impacts through dispersion modelling.
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In addition to the first operating year scenario, two proposed leachate management methods
used to treat the leachate, as described in Section 1.7.5 were assessed: the preferred method
(excluding leachate evaporator) and the contingency method (including leachate evaporator).

An overview of the modelling scenarios assessed in this study is presented in Table 4.

Table 4. Summary of Emission Sources Included in Each Landfill Gas Modelling

Scenario

Sources Included in the Scenario
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Note: X — Indicated source included in modelling scenario

3.2 Emission Rate Development

The emission rate development methodology for each source is presented in the following
sections. Please refer to the Appendix section for additional details and sample calculations.

3.2.1 On-site Roadway Emissions

3.2.1.1 Traffic Volume Data

Emissions of CO NOy from vehicles travelling along paved and unpaved roadways on-site were
included in the Haul Route Detailed Impact Assessment. Estimated traffic volumes were
provided by AECOM and assumed to be constant for all hours of the landfill operation and
WTPF operation. The estimated traffic numbers were assigned reasonable on-site routes to
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arrive at specific landfill destinations. These routes were divided into roadway segments. New
roadway segments were created to account for a change in traffic volumes or road
characteristics.

Table 5 provides a summary of the On-Site Haul Route Segments and their roadway
characteristics. The traffic volumes and hourly distributions used for each on-site haul route
segment are presented in Appendix Al.

Table 5. On-Site Haul Route Segments as Included in the Haul Route Detailed
Impact Assessment

On-Site Haul Route Link Description Link Length | No. of

Segment ID (m) Lanes
ENTRANCE1 Entrance to Landfill (East to West portion) 330 3
ENTRANCE2 Entrance to Landfill (North to South portion) 270 4
LFACCESS1 Landfill Access Road 115 2
LFTRAFFIC From Landfill Access Road to the Landfill Active Stage 530 2
LFACCESS2 Landfill Access Road 220 2
CFTRAFFIC From Landfill Access Road to the Construction Working Face 510 2
LFACCESS3 Landfill Access Road 610 2
From Landfill Access Road to the Stockpiled Material 2

CSSTRAFFIC (Contaminated Soil and Overburden) 235

WTPFTRAFFIC From Landfill Access Road to WTPF 530 2

3.2.1.2 Tailpipe Emission Rates

The emissions from the tailpipe of a motor vehicle depend on a large number of factors,
including the type, age, and weight of the vehicle, the mode of operation, the weather
conditions, and the maintenance condition of the vehicle and of the road. The standard
approach for estimating vehicular emissions is to use computer simulation techniques that are
based on extensive previous testing of a wide range of vehicles. The most widely used
software for this purpose was developed by the U.S. Environmental Protection Agency, and the
latest version of the software is known as MOBILEG.2.

There is a Canadian version of the program, MOBILEG6.2C, however the final version of the
program has not been officially released. The MOBILE6.2 and MOBILE6.2C (draft version)
programs were compared, based on default input values, with a vehicle speed of 100 km/hr for
a horizon year of 2031. The results of the two programs were similar, with the MOBILEG6.2
version producing slightly higher emission factors. Therefore MOBILE6.2 was applied in this
assessment instead of the Canadian version.

Vehicular emission factors for CO, and NOyx were generated using MOBILE6.2. For the
assessment of mobile sources, only typical vehicular emissions of CO and NOx were evaluated.
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Sample MOBILE6.2.C input and output files are included in Appendix A2. A summary of the
key input parameters for the MOBILE6.2 model are presented in Table 6.

Table 6. MOBILE®6.2 Input Parameters for On-Site Roadways
Input Parameter | Value
Pollutants CO, NOx
Operating Year 2013
Evaluation Month January
Minimum Daily Temperature = 4.5 °C
Ambient Temperature Maximum Daily Temperature = 21 °C
(Canadian Climate Normals, Ottawa)
Altitude Low
Absolute Humidity 20 Grains / Ib
Diesel Sulphur™ 15 ppm
Particle Size 10 ym, 2.5 ym
Fuel Volatility Reid Vapour Pressure (RVP) = 9 psi
Fuel Program Conventional Gasoline East
Vehicle Speed 20 km/h

Note: [1]: The current on-road diesel sulphur limit 15 ppm.

There are 28 different vehicle types available in MOBILE6.2. The user may set the model to
estimate emission factors for any combination of the vehicle types. By default, all of the
available vehicle types were included.

Not all 28 vehicle types were used for the on-site traffic in this Detailed Impact Assessment, only
those that best represent the vehicles used on the on-site haul routes. Only four of the vehicle
types (HDDV6, HDDV7, HDDV8A and HDDV8B) were found to be representative of the haul
trucks used in the WCEC operations. These four vehicle types were combined to into one
group of Heavy Duty Vehicles (HDV) for the purposes of calculating emissions from the on-site
haul routes. For each pollutant, emission factors for traveling vehicles were calculated for the
HDV category. These emission factors for the traveling vehicles were converted to grams per
vehicle km traveled (g/VKT) by multiplying the g/VMT factors by 1.61. A summary of the HDV
emission factors calculated from MOBILEG6.2 outputs is presented in Table 7. CO and NOy
emission rates are presented in Appendix A3.

Table 7. MOBILE6.2 Emission Factors by Pollutant Type and Vehicle Category
‘ Emission Factors (g/VKT) ‘
Pollutants
HDV ‘
CO 1.57
NOx 3.57

Notes: VKT — Vehicle kilometre traveled
Vehicle particulate matter emission factors include exhaust,
brake wear, and tire wear

21



Atmospheric — Combustion Haul Route Detailed Impact Assessment
West Carleton Environmental Centre

o T R
Bt o e e

WASTE MANAGEMENT

The combustion emission factor for any given roadway segment at any given hour is a composite
of the HDV emission factors, based on the relative percentage of heavy duty vehicles and transfer
trailers. It should be noted that the emission factors listed in Table 7 are based on January
ambient temperatures (minimum and maximum Climate Normals), which resulted in higher
emission factors compared to warmer temperatures at other times of year. This is done to ensure
that reasonable worst case emissions are considered in the Detailed Impact Assessment.

3.2.2 Idling Vehicles

Tailpipe CO and NOyx emissions were developed using the MOBILE6.2 emissions model. As
MOBILES6.2 does not estimate combustion emissions for idling vehicles, the minimal input vehicle
speed of 4 km/hr was used to estimate the idling emission rates. Otherwise, the same inputs
provided in Table 6 of Section 3.2.1.2 were used. The same vehicles types, as used to develop
the emission factors for traveling vehicles and referred to in Section 3.2.1.2, were used to develop
the idling vehicle emission rates. For each pollutant, emission factors for idling vehicles were
calculated for the HDV category. These emission factors for the traveling vehicles were converted
to g/VKT by dividing the g/VMT factors by 1.61. To obtain the emission rate in grams per second,
the emission factor was multiplied by the assumed 4 km traveled in the period of an hour.

Table 8. MOBILE6.2 Emission Factors by Pollutant Type and Vehicle Category
Idling Emission Factor (g/VKT)
Pollutants
HDV |
co 3.32
NOx 5.13

Idling emission rates are presented in Appendix A4.

3.2.2.1 Landfill Gas-Fired Generator

The landfill gas-fired generators emit CO, NOy, and D&F as by-products of the combustion of
LFG. The emission rates from the landfill gas-fired generators were based on source testing.
The source testing conducted on the landfill gas-fired generators were completed and
summarized in the “Stack Sampling Program” prepared by RWDI AIR Inc., in November 2010.

As a conservative approach, the generators were all assumed to be operating simultaneously at
maximum capacity, 24 hours per day, 365 days per year.

Further details regarding the generators, including source testing results and emission rate
calculations, are provided in Appendix B.
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3.2.2.2 Landfill Gas Flares

The landfill flares emit CO, NOy, and D&F as by-products of the combustion of LFG. Emission
rates were calculated based on AP-42 Chapter 2.4 “Municipal Solid Waste Landfills” and source
testing conducted on Flare 2. The source testing conducted on the flares were completed and
summarized in the memo “Results of Stack testing on the Flare Stack, Carp Road Landfill,
March Testing Program” prepared by RWDI AIR Inc., in June 2007.

As a conservative approach, the flares were all assumed to be operating simultaneously at
maximum capacity, 24 hours per day, 365 days per year.

Further details regarding the flares, including source testing results and emission rate
calculations, are provided in Appendix C.

3.2.2.3 SBR System (Preferred Leachate Management Method)

Emission rates of CO and NOy for the SBR emergency diesel generator were calculated based
on manufacturer’s specifications. The emergency diesel generator was assumed not to be a
significant contributor of D&F emissions.

As a conservative approach, the SBR emergency diesel generator was assumed to be
operating at maximum capacity, 24 hours per day, 365 days per year.

The manufacturer’s specifications are included in Appendix D.

3.2.24 SBR System and Leachate Evaporator (Contingency Leachate Management
Method)

Emission rates of CO, NOy, and D&F from the leachate evaporator were determined through
the use of a source testing program. An emission sampling program was conducted on the
exhaust system serving the leachate evaporator system currently installed and operating at
WM’s Glenn’s Landfill site located in Maple City, Michigan. The leachate evaporator was
processing approximately 20,000 gallons of leachate per day. This is equivalent to the amount
that would be processed at the Ottawa Landfill site if this contingency leachate treatment
method is proven to be the method with the least impact on the atmospheric environment.

The emission rates for the WCEC’s leachate evaporator were calculated using the average
emission results from the source testing of the Glenn’s Landfill leachate evaporator. The
equipment design parameters for the WCEC leachate evaporator, including the exhaust flow
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rates, exhaust temperature, the leachate evaporator stack height and diameter, were assumed
to be the same as those of the Glenn’s Landfill leachate evaporator.

Please refer to Appendix E for full details on the leachate evaporator source testing and results,
as found in the “Voluntary Source Testing Program (Leachate Evaporator), Waste Management
of Canada”, prepared by RWDI Air Inc., in 2011.

3.2.25 Impact Crusher Engine

One 300 horsepower diesel engine is associated with the impact crusher. Specifications for the
specific unit to be used at the WCEC were not available, since the equipment has not yet been
selected. Emission rates for the engine was based on emission factors from AP-42 Chapter
3.3, Gasoline and Diesel Industrial Engines, with exhaust parameters assumed based on typical
units. Complete emission calculations for the generator can be found in Appendix F.

3.2.3 Off-Site Sources
3.2.3.1 Traffic Data

Traffic volumes for existing conditions on Carp Road and Richardson Side Road were provided
by AECOM. The traffic data for Carp Road and Richardson Side Road were provided as hourly
vehicle volumes.

Highway 417 traffic volumes for 2009 in the form of Average Annual Daily Traffic (AADT) and
hourly distribution were provided by AECOM. Road traffic volumes for the various segment
lengths of Highway 417 were taken from MTO Provincial Highways Traffic Volumes for 2006 to
2007. The most recent annual percent change in traffic volume based on data from MTO'’s
AADT was applied to approximate the 2012 traffic volumes. Where an annual percent change
was not available, a default target of 1% growth per year was applied per the City of Ottawa
2020 Transportation Master Plan. Where hourly distributions were not provided by AECOM, a
typical distribution was used.

Historical road traffic volumes for the various segment lengths of Highway 417 and Highway 7
were taken from MTO Provincial Highways Traffic Volumes for 2006 to 2007. The most recent
annual percent change in traffic volume based on data from MTO’s AADT was applied to
approximate the 2013 traffic volumes. Where an annual percent change was not available, a
default target of 1% growth per year was applied as per City of Ottawa 2020 Transportation
Master Plan. To estimate the future (2013) traffic volumes, a traffic growth value of 1% per year
was applied. On-site traffic was added to the off-site roadways. It was assumed that 5% of the
landfill and construction traffic would enter and exit the landfill from the north, traveling from
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Richardson Road (West of Carp). The other 95% of the landfill and construction traffic were
assumed to enter and exit the landfill from the south, 5% traveling south on Carp Road, past
Highway 417, the other 95% getting on Highway 417 and traveling east of Carp Road.

Traffic volume data are summarized in Appendix G.

3.2.3.2 Tailpipe Emissions

As it was done for the on-site tailpipe emissions, the vehicular emission factors for CO and NOy
were generated using MOBILE6.2. Sample MOBILEG6.2 input and output files are included in
Appendix G. Key model inputs are summarized in Table 9.

Table 9. MOBILE®6.2 Input Parameters for Off-Site Roadways
Input Parameter ‘ Value

Pollutants CO, NOx

Operating Year 2013

Evaluation Month January
Minimum Daily Temperature = 4.5 °F

Ambient Temperature Maximum Daily Temperature = 21 °F
(Canadian Climate Normals, Ottawa)

Altitude Low

Absolute Humidity 20 Grains / Ib

Fuel Volatility Reid Vapour Pressure (RVP) = 9 psi

Fuel Program Conventional Gasoline East

. 100 km/hr (Hwy. 417)
Vehicle Speed 80 km/hr (Carp Road & Richardson Side Road)

In MOBILEG6.2, the emission rates are generally projected to decrease over future years. This
change in emission rates for a given vehicle category over time is due to fleet turnover, through
which older vehicles built to less stringent emission standards are replaced by newer vehicles
built to comply with more stringent standards. For this reason, the MOBILE6.2 model was set
up to calculate emission rates for the year of 2013, as a conservative approach.

The emission rates for CO and NOx from vehicle tailpipes vary with the speed at which the
vehicle is travelling. Therefore, the vehicle speed for each roadway section was determined.
The posted speed limits were assumed to represent the average vehicle speed along each
roadway segment. For those roadways that had multiple posted speed limits, the maximum
speed was used to develop the emission rates.

There are 28 different vehicle types available in MOBILE6.2. The user may set the model to
estimate emission factors for any combination of the vehicle types. By default, all of the
available vehicle types were included for the calculation of emissions from off-site traffic.

25



Atmospheric — Combustion Haul Route Detailed Impact Assessment
West Carleton Environmental Centre

WASTE MANAGEMENT

All of the 28 vehicle types were combined into three groups for the purpose of this study: Light
Duty Vehicles (LDV), Medium Duty Vehicles (MDV), and Heavy Duty Vehicles (HDV). For each
pollutant, a single emission factor was calculated for each of the LDV, MDV, and HDV
categories. MOBILE6.2 produces emission factors in grams per vehicle mile traveled (g/VMT).
The emissions factors calculated for the landfill and construction traffic were applied to the
vehicles as they travelled on the off-site roads. These emission factors were converted to
g/VKT by multiplying the g/VMT factors by 0.621.

A gram per second (g/s) emission rate was calculated for each hour of the day for each roadway
segment. This emission rate is based on the tailpipe emission factor developed using MOBILEG.2
as well as the length of the roadway segment and the number of vehicles travelling upon it.

Further details regarding the haul route emission calculations are provided in Appendix G.

3.3 Dispersion Modelling

The criteria air contaminant impacts (CO, NOyx and D&F) from conditions at the WCEC facility
under the future scenario were determined using a dispersion model and reasonable worst-case
emission rates. The emission rates were determined as described in the preceding section. The
U.S. EPA’'s AERMOD dispersion Model was used to predict maximum concentrations emitted
from the WCEC preferred alternative existing landfill operations at various receptors in the vicinity.

The AERMOD model is an advanced dispersion model that has been approved for use in
Ontario by the Ministry of the Environment (MOE). AERMOD is a steady-state Gaussian model
that is capable of handling multiple emission sources. Within the model, receptor grids as well
as discrete receptor locations of interest can be considered. The modelling assessment was
conducted in accordance with MOE’s Guideline A11: “Air Dispersion Modelling Guideline for
Ontario”, March 20009.

Electronic copies input and output modelling files are provided on a CD.

3.3.1 Compounds Modelled

To determine the impact from the haul routes and on-site combustion sources, three
contaminants were modelled:

e carbon monoxide (CO);
e nitrogen oxides (NOy); and
e dioxins and furans (D&F).
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The three contaminants were modelled individually using their respective calculated emission
rates for each of the sources included in the model.

3.3.2 Sources Modelled

The AERMOD dispersion model was used to predict potential maximum concentrations for the
following source types:

e vehicles travelling along the on-site haul routes;

¢ idling vehicles;

¢ the landfill gas-fired engines;

e the LFG flares;

¢ the SBR emergency diesel-fired generator;

¢ the leachate evaporator;

o the impact crusher engine; and

e vehicles travelling along the adjacent off-site roadways.

The roadway sources were classified as line sources. Within the AERMOD model, each line
source is treated as a series of volume sources. The idling vehicle source was modelled as a
volume source. The stack sources were modelled as point sources.

3.3.3 Variable Emissions

As mentioned in the emission rate development section, many sources were not constantly
emitting CO, NOyx and D&F. The on-site haul routes and the impact crusher engine were varied
by the hour of day. These sources were assumed to be emitting while the facility was in
operation and not emitting during other hours. The off-site roadways were also varied by the
hour of day, in order to account for the hourly variation in traffic patterns on the off-site
roadways. This was accounted for using the variable emission portion of AERMOD.

The point source emissions from the LFG flares, generator, leachate evaporator stack, and SBR
emergency diesel fired generator were conservatively assumed to occur 24 hours per day, 365
days per year.

3.3.4 Meteorological Data

Five years of local meteorological data (2006-2010) were used in the AERMOD dispersion
model. The meteorological data set was developed by the MOE’s Environmental Monitoring
and Reporting Branch (EMRB) for the WCEC. This dataset, however, was based on the MOE’s
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regional meteorological data for Eastern Ontario, which considers surface data from the Ottawa
International Airport. The Ottawa Airport, which is located approximately 25 km away from the
landfill, is the nearest weather station providing the desired meteorological parameters on an
hourly basis. The EMRB adjusted the regional meteorological dataset to account for local land
uses surrounding the WCEC facility. The data set provided by the EMBR was used directly in
the dispersion model, with no changes or alterations conducted by RWDI.

Consultation on the meteorological dataset was conducted with Jinliang (John) Liu from the
EMRB. As the meteorological dataset provided by the EMRB is still based on the regional data,
rather than local data, a Section 13(1) request is not required.

3.3.5 Area of Modelling

To determine CO, NOx and D&F impacts in the vicinity of the WCEC site, a multi-tiered receptor
grid was developed with reference to Section 7.2 of the Air Dispersion Modelling Guideline for
Ontario, Version 2.0, March 2009. In this receptor grid the interval spacing was dependent on
the receptor distance from on-site sources. The interval spacing was as follows:

e Tier 1: 20 m spacing a minimum of 200 m from each source;
e Tier 2: 50 m spacing up to 300 m from Tier 1;

e Tier 3: 100 m spacing up to 500 m from Tier 2;

e Tier 4: 200 m spacing up to 1,000 m from Tier 3; and,

e Tier 5: 500 m spacing up to 3,000 m from Tier 4.

The property line of the WCEC Landfill facility was defined in the AERMOD dispersion model.
In addition to the gridded receptors, discrete receptors were placed along the property line at 10
m intervals. Those receptors in the aforementioned grid that fell within the WCEC Landfill
property line were eliminated from consideration in the modelling. Each receptor in this grid was
positioned at grade level. This approach is consistent with MOE Air Dispersion Modelling
Guideline for Ontario, Version 2.0, March 2009. The receptor grid was used to develop contour
plots of maximum predicted concentrations and to assess compliance for CO, NOx and D&F.

To realistically assess impacts at the property line at the intersection with the landfill site
entrance, all receptors within 1.5 road widths (16.9 m) of this intersection were removed. This
approach was previously approved by the MOE for other projects.

The evaluation also considered the potential impacts from the preferred alternative landfill
conditions at 24 sensitive receptor locations (See Figure 2). For all cases, humans were
assumed to be present at these receptors for 24-hours per day.
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3.3.6 Terrain Data

Terrain information for the area surrounding the existing WCEC Landfill was obtained from the
MOE Ontario Digital Elevation Model Data web site. The terrain data are based on the North
American Datum 1983 (NAD83) horizontal reference datum. These data were run through the
AERMARP terrain pre-processor to estimate base elevations for receptors and to help the model
account for changes in elevation of the surrounding terrain.

3.3.7 Building Information

The Building Profile Input Program (BPIP) is used to calculate the effects of building downwash
on point sources, such as stacks. The proposed leachate evaporator enclosure, the landfill-gas-
to-energy building and the flare building were included in the modelling, as these structures
have the potential to affect emissions from the leachate evaporator, engines and flares. The
BPIP model was run prior to running the AERMOD model in order to incorporate the potential
building downwash effects.

The potential building downwash effects were only evaluated for the point sources within the
dispersion model. Although the existing and proposed preferred alternative landfill mounds may
be considered “structures”, dispersion modelling tests were completed including these landfill
mound “structures” and it was found that the effects of mound downwash have insignificant
impacts on the maximum off-site concentrations. The effects of the mound downwash are
insignificant as the sloping features of the mound do not act as a solid block building.

3.3.8 Averaging Periods Used

Emissions were modelled for 1-hour, 8-hour and 24-hour averaging times, to correspond with
the AAQC Limits for the various compounds.

4. Additional Investigations

The off-site traffic is the main source of CO and NOy emissions in the vicinity of the WCEC. No
additional investigations of off-site sources of combustion emissions were conducted.
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5. Detailed Description of the Environment
Potentially Affected

This section describes the predicted air quality impacts that would result from the construction
and operation of the proposed preferred alternative landfill. There are two proposed leachate
management systems: the preferred leachate management system and the contingency
leachate management system. The only difference between the two leachate management
systems is the evaporator stack. For the Haul Route Detailed Impact Assessment, the leachate
evaporator is a minor source; therefore the results for the preferred and contingency scenarios
are essentially the same. Only the results for the contingency scenario (which includes the
leachate evaporator stack) have been presented in this section.

5.1 On-Site and in the Vicinity

The maximum predicted concentrations for all of the compounds of interest predicted at off-site
locations at or beyond the property line of the WCEC site are summarized in Table 10.

Table 10. Summary of Maximum Predicted Concentrations Off-site
Compound Averaging MOE WCEC Sources Off-Site Sources WCEC & Off-Site Sources
Period AAQC/ : . .
(hours) Stan(jard Max'm”m Percentage MaXImum Percentage Max'?“””‘ Percentage
3 Pred|cte_d f the Predlcteq of the Predlcteq of the AAQC
(ug/m") | concentrations A/f C (0) |Concentrations| ¢ | Concentrations o
(ug/m’) Q€O | (ugim?) Q€O | ugim) o)
630-08-0 Carbon Monoxide 1 36,200 738 2.0% 7,541 21% 7,752 21%
(CO) 8 15,700 595 3.8% 2,287 15% 2,442 16%
10102-44-0 Nitrogen Oxides 1 400 234 58% 1,523 381% 1,560 390%
(NOX) 24 200 84 42% 263 132% 289 145%
n/a Dioxins, Furans 24 1.00E- 1.02E-08 10% n/a n/a 1.02E-08 10%
and Dioxin-like 07 TEQ
PCBs (D&F)

Although the maximum predicted NOyx concentrations exceed the AAQC at certain off-site
locations, these exceedances are driven by the off-site traffic. The maximum predicted NOy
concentrations from WCEC sources are all well within the AAQC for each compound. The
maximum predicted CO and D&F concentrations are less than the AAQC when the WCEC and
off-site traffic are combined.

30



Atmospheric — Combustion Haul Route Detailed Impact Assessment
West Carleton Environmental Centre

WASTE MANAGEMENT

5.2 Discrete Receptors

Dispersion modelling analysis was completed for CO, NOy, and D&F at each of the 24 discrete
receptors. Detailed summary tables for the predicted maximum concentration at each of the 24
sensitive receptors for are presented for each contaminant and averaging period.

Table 11 presents the maximum predicted 1-hour CO concentrations at each discrete receptor
location. The CO concentrations were predicted to not exceed the 1-hour AAQC at any of the
receptors for the first year of operation scenario. The maximum predicted 1-hour average
concentration from WCEC sources is 146 pug/m®, occurring at Receptor 2. The maximum
predicted 1-hour average concentration from off-site and WCEC sources combined was
2,869 ug/m?®, occurring at Receptor 4.

Table 11. Maximum Predicted 1-Hour CO Concentrations at Discrete Receptors for
Contingency Leachate Management System

WCEC Sources Only Off-Site Sources Only WCEC and Off-Site Sources
Receptor | Maximum Predicted| Percentage |Maximum Predicted | Percentage | Maximum Predicted | Percentage

No. Concentrgtion of the Limit Concentrgtion of the Limit Concentrsation of the Limit
(ng/m’) (%) (ng/m®) (%) (ng/m’) (%)

1 113 0.3% 972 3% 997 3%
2 146 0.4% 2465 7% 2780 8%
3 103 0.3% 854 2% 901 2%
4 118 0.3% 2865 8% 2869 8%
5 76 0.2% 409 1% 414 1%
6 82 0.2% 663 2% 933 3%
7 91 0.3% 691 2% 805 2%
8 122 0.3% 1910 5% 1930 5%
9 99 0.3% 1123 3% 1132 3%
10 70 0.2% 586 2% 617 2%
11 84 0.2% 602 2% 604 2%
12 81 0.2% 2254 6% 2255 6%
13 88 0.2% 1250 3% 1281 4%
14 102 0.3% 1065 3% 1069 3%
15 95 0.3% 516 1% 614 2%
16 74 0.2% 399 1% 544 2%
17 83 0.2% 447 1% 451 1%
18 116 0.3% 1052 3% 1058 3%
19 106 0.3% 585 2% 599 2%
20 85 0.2% 675 2% 831 2%
21 85 0.2% 635 2% 640 2%
22 72 0.2% 418 1% 446 1%
23 71 0.2% 654 2% 662 2%
24 61 0.2% 286 1% 292 1%

Note: The carbon monoxide 1-hour AAQC is 36,200 ug/m®

Table 12 presents the maximum predicted 8-hour CO concentrations at each discrete receptor
location. CO concentrations were predicted to not exceed the 8-hour AAQC at any of the
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receptors for the first year of operation scenario. The maximum predicted 8-hour average
concentration from WCEC sources is 72 pg/m® occurring at Receptor 2. The maximum
predicted 1-hour average concentration from off-site and WCEC sources combined was
937 pg/m®, occurring at Receptor 4.

Table 12. Maximum Predicted 8-Hour CO Concentrations at Discrete Receptors for
Contingency Leachate Management System

WCEC Sources Only Off-Site Sources Only WCEC and Off-Site Sources

Receptor | Maximum Predicted | Percentage | Maximum Predicted | Percentage |Maximum Predicted | Percentage

No. Concentration of the Limit Concentration of the Limit Concentration of the Limit
(ug/m”) (%) (ug/m’) (%) (ug/m’) (%)
1 45 0.3% 221 1% 250 2%
2 72 0.5% 833 5% 841 5%
3 47 0.3% 353 2% 355 2%
4 37 0.2% 935 6% 937 6%
5 25 0.2% 115 1% 118 1%
6 22 0.1% 117 1% 159 1%
7 30 0.2% 157 1% 165 1%
8 56 0.4% 448 3% 476 3%
9 29 0.2% 351 2% 402 3%
10 16 0.1% 144 1% 149 1%
11 23 0.1% 129 1% 132 1%
12 25 0.2% 610 4% 613 4%
13 24 0.2% 253 2% 265 2%
14 34 0.2% 289 2% 290 2%
15 29 0.2% 152 1% 163 1%
16 21 0.1% 79 1% 100 1%
17 38 0.2% 101 1% 118 1%
18 37 0.2% 306 2% 316 2%
19 27 0.2% 187 1% 193 1%
20 30 0.2% 93 1% 113 1%
21 25 0.2% 198 1% 201 1%
22 33 0.2% 147 1% 166 1%
23 24 0.2% 136 1% 156 1%
24 21 0.1% 59 0.4% 62 0.4%

Note: The carbon monoxide 24-hour AAQC is 15,700 ug/m®

Table 13 presents the maximum predicted 1-hour NOy concentrations at each discrete receptor
location. NOx concentrations were predicted to exceed the 1-hour AAQC at three of the
receptors based on off-site sources. No exceedances of the 1-hour AAQC for NOyx are
predicted based on WCEC sources. The maximum predicted 1-hour average NOy
concentration was 577 pg/m® at Receptor 4. Concentrations predicted at Receptor 2 and
Receptor 12 are also exceeding the 1-hour AAQC.
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It is important to note that the predicted impacts at the receptors where exceedances are
predicted are based mainly on the contribution from the off-site roadways. The WCEC sources
are contributing only a small percentage of the maximum predicted impact at these receptors.

Table 13. Maximum Predicted 1-Hour NOx Concentrations at Discrete Receptors for
Contingency Leachate Management System

WCEC Sources Only Off-Site Sources Only WCEC and Off-Site Sources
Receptor | Maximum Predicted Percentage | Maximum Predicted | Percentage |Maximum Predicted| Percentage
Concentration of the Limit Concentration of the Limit Concentration of the Limit
(ng/m’) (%) (ng/m’) (%) (ug/m®) (%)
1 48 12% 187 47% 193 48%
2 68 17% 424 106% 485 121%
3 83 21% 176 44% 190 48%
4 77 19% 576 144% 577 144%
5 29 7% 77 19% 91 23%
6 38 10% 118 30% 170 42%
7 31 8% 102 25% 123 31%
8 84 21% 390 98% 394 99%
9 44 11% 168 42% 195 49%
10 37 9% 120 30% 144 36%
11 37 9% 119 30% 119 30%
12 46 12% 452 113% 452 113%
13 73 18% 255 64% 260 65%
14 54 13% 146 37% 148 37%
15 48 12% 93 23% 123 31%
16 27 7% 72 18% 100 25%
17 32 8% 86 21% 87 22%
18 75 19% 210 53% 211 53%
19 50 12% 116 29% 117 29%
20 34 8% 108 27% 136 34%
21 34 9% 118 30% 127 32%
22 27 7% 81 20% 106 27%
23 34 8% 134 33% 135 34%
24 28 7% 58 14% 59 15%

Note: The nitrogen oxides 1-hour AAQC is 400 ug/m®

Table 14 presents the maximum predicted 24-hour NOyx concentrations at each discrete
receptor location. NOy concentrations were predicted to not exceed the 24-hour AAQC at any
of the receptors for the first year of operation scenario. The maximum predicted 24-hour
average concentration from WCEC sources is 12 ug/m® occurring at both Receptor 2 and
Receptor 4. The maximum predicted 24-hour average concentration from off-site and WCEC
sources combined was 97 pg/m?®, occurring at Receptor 4.
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Table 14. Maximum Predicted 24-Hour NOx Concentrations at Discrete Receptors for
Contingency Leachate Management System

WCEC Sources Only Off-Site Sources Only WCEC and Off-Site Sources
Receptor | Maximum Predicted | Percentage |Maximum Predicted | Percentage |Maximum Predicted | Percentage
No. Concentration of the Limit Concentration of the Limit Concentration of the Limit
(ug/m®) (%) (ug/m®) (%) (ng/m’) (%)
1 5 3% 26 13% 32 16%
2 12 6% 70 35% 71 36%
3 10 5% 43 22% 43 22%
4 12 6% 97 48% 97 49%
5 5 3% 12 6% 17 9%
6 5 3% 10 5% 13 7%
7 4 2% 15 7% 19 9%
8 8 4% 52 26% 54 27%
9 5 2% 36 18% 43 22%
10 3 2% 12 6% 15 7%
11 3 2% 10 5% 13 6%
12 5 3% 59 29% 60 30%
13 4 2% 20 10% 22 11%
14 5 2% 26 13% 28 14%
15 4 2% 14 7% 15 7%
16 3 1% 7 3% 9 4%
17 5 2% 11 6% 13 7%
18 8 4% 29 14% 30 15%
19 5 2% 13 6% 14 7%
20 4 2% 10 5% 11 6%
21 5 2% 18 9% 23 11%
22 4 2% 14 7% 17 8%
23 3 1% 12 6% 14 7%
24 3 1% 5 3% 8 4%

Note: The nitrogen oxides 24-hour AAQC is 200 ug/m®

Table 15 presents the maximum predicted 24-hour D&F concentrations at each discrete
receptor location. D&F concentrations were predicted to not exceed the 24-hour AAQC /
standard at any of the receptors.

Table 15. Maximum Predicted 24-Hour D&F Concentrations at Discrete Receptors
for Contingency Leachate Management System

WCEC Sources Only Off-Site Sources Only WCEC and Off-Site Sources

Receptor | Maximum Predicted | Percentage |Maximum Predicted | Percentage |Maximum Predicted | Percentage

No. Concentration of the Limit Concentration of the Limit | Concentration (ug | of the Limit
(ug TEQ/m?) (%) (g TEQ/ m3) (%) TEQ/m3) (%)
1 3.90E-10 0.4% 0.00E+00 0.0% 3.90E-10 0.4%
2 1.54E-09 1.5% 0.00E+00 0.0% 1.54E-09 1.5%
3 4.00E-10 0.4% 0.00E+00 0.0% 4.00E-10 0.4%
4 3.80E-10 0.4% 0.00E+00 0.0% 3.80E-10 0.4%
5 3.00E-10 0.3% 0.00E+00 0.0% 3.00E-10 0.3%
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Table 15. Maximum Predicted 24-Hour D&F Concentrations at Discrete Receptors
for Contingency Leachate Management System

WCEC Sources Only Off-Site Sources Only WCEC and Off-Site Sources
Receptor | Maximum Predicted | Percentage |Maximum Predicted | Percentage | Maximum Predicted | Percentage
Concentration of the Limit Concentration of the Limit | Concentration (ug of the Limit
(ng TEQ/m®) (%) (Mg TEQ/ m3) (%) TEQ/m3) (%)

6 1.80E-10 0.2% 0.00E+00 0.0% 1.80E-10 0.2%
7 3.50E-10 0.4% 0.00E+00 0.0% 3.50E-10 0.4%
8 6.50E-10 0.7% 0.00E+00 0.0% 6.50E-10 0.7%
9 2.40E-10 0.2% 0.00E+00 0.0% 2.40E-10 0.2%
10 1.70E-10 0.2% 0.00E+00 0.0% 1.70E-10 0.2%
11 3.00E-10 0.3% 0.00E+00 0.0% 3.00E-10 0.3%
12 2.20E-10 0.2% 0.00E+00 0.0% 2.20E-10 0.2%
13 2.30E-10 0.2% 0.00E+00 0.0% 2.30E-10 0.2%
14 4.80E-10 0.5% 0.00E+00 0.0% 4.80E-10 0.5%
15 3.10E-10 0.3% 0.00E+00 0.0% 3.10E-10 0.3%
16 1.30E-10 0.1% 0.00E+00 0.0% 1.30E-10 0.1%
17 3.40E-10 0.3% 0.00E+00 0.0% 3.40E-10 0.3%
18 6.90E-10 0.7% 0.00E+00 0.0% 6.90E-10 0.7%
19 3.30E-10 0.3% 0.00E+00 0.0% 3.30E-10 0.3%
20 2.40E-10 0.2% 0.00E+00 0.0% 2.40E-10 0.2%
21 4.30E-10 0.4% 0.00E+00 0.0% 4.30E-10 0.4%
22 2.00E-10 0.2% 0.00E+00 0.0% 2.00E-10 0.2%
23 2.50E-10 0.3% 0.00E+00 0.0% 2.50E-10 0.3%
24 2.10E-10 0.2% 0.00E+00 0.0% 2.10E-10 0.2%

Note: The dioxin and furan 24-hour AAQC and O. Reg. 419/05 Schedule 3 standard is 1.00E-07 ug TEQ / m®

6. Environmental Air Quality Net Effects

As mentioned, the previously identified potential effects and recommended mitigation or
compensation measures associated with the selection of the Preferred Alternative Landfill
Footprint were reviewed to ensure their accuracy in the context of the preliminary design of the
Preferred Alternative Landfill Footprint, based on the more detailed understanding of the
atmospheric environment developed through the additional investigations. With this in mind, the
confirmed potential effects, mitigation or compensation measures, and net effects are
summarized in Table 16 and described in further detail in the sections below.

6.1 Potential Effects on Atmospheric Environment

Through comparison of the modelling results from the baseline condition and the conditions
presented due to the preferred alternative landfill, it is possible to determine the net effect of the
proposed landfill expansion on the Site Vicinity and community based discrete receptors. The
impact of the expansion is evaluated based on the maximum predicted concentration.
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For CO and D&F the predicted impacts do not exceed the applicable AAQC at any off-site
location. The 1-hour NOy is predicted to exceed the AAQC at off-site locations, including 3 of
the discrete receptor locations. The 24-hour NOy is predicted to exceed the AAQC at some off-
site locations; however, it is not predicted to exceed the AAQC at any of the discrete receptor
locations.

The predicted NOyx exceedances are a product of the high traffic volumes along off-site
roadways, especially the 417 Highway. Exceedances of the 1-hour NOyx AAQC from time-to-
time are not unexpected at locations near a 400-series highway in Ontario. The contribution
from WCEC sources to the predicted NOy exceedances is low. Consequently, the impact of the
expansion is considered low at all discrete receptors for all future build scenarios.

6.2 Additional Mitigation and/or Compensation Measures

The following additional mitigation measures were recommended and may be undertaken, but
are not limited to:

e Minimizing on-site idling of vehicles

¢ Routine monitoring for waste vehicles arriving to the site in unfit or un-
maintained conditions

e Proper staging and planning for internal vehicles arriving at the site and site
sequencing

6.3 Potential Impacts on the Environment with Additional
Mitigation Measures

The predicted environmental impacts of CO and NOy are largely dominated by the presence of
traffic on off-site roadways; therefore, the additional mitigation measures for WCEC sources are
not expected to have a significant impact on off-site concentrations. The predicted
environmental impacts of D&F are dominated by WCEC sources; however, the maximum
predicted concentrations of D&F represent only a small percentage of the AAQC. The proposed
mitigation measures are not expected to have a significant impact on the D&F emissions from
on-site sources.

6.4 Net Effects

Through comparison of the modelling results from the WCEC sources, the off-site roadways,
and the combination of the WCEC and off-site roadways, it is possible to determine the net
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effect of the proposed landfill expansion on the community based discrete receptors. The
impact of the expansion is evaluated based on the maximum predicted concentration. The
predicted concentrations at the discrete receptors do not exceed the AAQC for CO, D&F, or 24-
hour NOyx. Although exceedances are predicted for 1-hour NOy at three of the discrete receptor
locations, these exceedances are a result of off-site traffic, with only a minor contribution from
WCEC sources. Consequently, the impact of the expansion is considered low at all discrete
receptors for all future build scenarios. A summary of the net effects is presented in Table 16.

The net effects discussed in this table are based on the WCEC contribution only.

Table 16. Potential Effects, Proposed Mitigation and Compensation Measures, and

Resulting Net Effects

Potential Effect - WCEC Sources

Mitigation/ Compensation

Net Effect

ID#|

o No predicted exceedances, maximum
predicted concentration less than 20% of
the air quality criteria

No predicted exceedances, maximum
predicted concentration less than 20% of
the air quality criteria

No predicted exceedances, maximum
predicted concentration less than 25% of
the air quality criteria

No predicted exceedances, maximum
predicted concentration less than 20% of
the air quality criteria

No predicted exceedances, maximum
predicted concentration less than 10% of
the air quality criteria

No predicted exceedances, maximum
predicted concentration less than 20% of
the air quality criteria

No predicted exceedances, maximum
predicted concentration less than 10% of
the air quality criteria

No predicted exceedances, maximum
predicted concentration less than 25% of
the air quality criteria

No predicted exceedances, maximum
predicted concentration less than 20% of
the air quality criteria

10.

No predicted exceedances, maximum
predicted concentration less than 10% of
the air quality criteria

11.

No predicted exceedances, maximum
predicted concentration less than 10% of
the air quality criteria

12.

No predicted exceedances, maximum
predicted concentration less than 20% of
the air quality criteria

The following additional mitigation
measures were recommended and
may be undertaken:

e Minimizing on-site idling of
vehicles

e Routine monitoring for waste
vehicles arriving to the site in unfit
or un-maintained conditions

e Proper staging and planning for
internal vehicles arriving at the site
and site sequencing

Further reduced haul route

impacts

Further reduced haul route

impacts

Further reduced haul route

impacts

Further reduced haul route

impacts

Further reduced haul route

impacts

Further reduced haul route

impacts

Further reduced haul route

impacts

Further reduced haul route

impacts

Further reduced haul route

impacts

Further reduced haul route

impacts

Further reduced haul route

impacts

Further reduced haul route

impacts
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ID # Potential Effect = WCEC Sources Mitigation/ Compensation Net Effect
* No predicted exceedances, maximum o Further reduced haul route impacts
13. predicted concentration less than 20% of

the air quality criteria

No predicted exceedances, maximum
14. predicted concentration less than 20% of
the air quality criteria

Further reduced haul route impacts

No predicted exceedances, maximum
15. predicted concentration less than 20% of
the air quality criteria

Further reduced haul route impacts

No predicted exceedances, maximum
16. predicted concentration less than 10% of
the air quality criteria

Further reduced haul route impacts

No predicted exceedances, maximum
17. predicted concentration less than 10% of
the air quality criteria

Further reduced haul route impacts

No predicted exceedances, maximum
18. predicted concentration less than 20% of
the air quality criteria

Further reduced haul route impacts

No predicted exceedances, maximum
19. predicted concentration less than 20% of
the air quality criteria

Further reduced haul route impacts

No predicted exceedances, maximum
20. predicted concentration less than 10% of
the air quality criteria

Further reduced haul route impacts

No predicted exceedances, maximum
21. predicted concentration less than 10% of
the air quality criteria

Further reduced haul route impacts

No predicted exceedances, maximum
22. predicted concentration less than 10% of
the air quality criteria

Further reduced haul route impacts

No predicted exceedances, maximum
23. predicted concentration less than 10% of
the air quality criteria

Further reduced haul route impacts

No predicted exceedances, maximum
24. predicted concentration less than 10% of
the air quality criteria

Further reduced haul route impacts

7. Impact Analysis of Other WCEC Facilities

The WTPF facility and the LGTE facilities were included in the assessment of the haul route
combustion impacts. None of the other WCEC facilities have associated CO, NOy, or D&F
emissions discharged to the atmosphere. Therefore, the other WCEC facilities do not contribute
to the potential impacts effects of the construction and operation of the preferred alternative
landfill and an impact analysis of the other WCEC facilities was not performed in this Haul Route
Detailed Impact Assessment.
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8. Monitoring and Commitments for the
Undertaking

To ensure that the mitigation measures identified in Section 7 are implemented as envisioned,
a strategy and schedule was developed for monitoring environmental effects. With these
mitigation or compensation measures and monitoring requirements in mind, commitments have
also been proposed for ensuring that they are carried out as part of the construction, operation,
and maintenance of the landfill.

8.1 Monitoring Strategy and Schedule

As mentioned, a monitoring strategy and schedule was developed based on the Atmospheric
Impact Assessment carried out for the Preferred Alternative Landfill Footprint to ensure that (1)
predicted net negative effects are not exceeded, (2) unexpected negative effects are addressed,
and (3) the predicted benefits are realized.

8.1.1 Environmental Effects Monitoring

Based on the results of the dispersion modelling assessment, no monitoring is recommended,
since impacts from WCEC-related activities are relatively minor.

8.1.2 Development of an Environmental Management Plan

An Environmental Management Plan (EMP) or Plans will be prepared following approval of the
undertaking by the Minister of the Environment and prior to construction. The EMP will include
a description of the proposed mitigation measures, commitments, and monitoring.

8.2 Commitments

The following commitments have been proposed for ensuring that the identified mitigation or
compensation measures and monitoring requirements are carried out as part of the
construction, operation, and maintenance of the undertaking:

a) Increase stack height of leachate evaporator stack to a minimum of 22 m above
grade, should the contingency leachate management system be installed.
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Atmospheric — Combustion Haul Route Detailed Impact Assessment
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9. Environmental Air Quality Approvals
Required for the Undertaking

WM currently has ECA approvals #7816-7C9IMR and #7025-7F4PN5 in place, covering the
operation of their flares, the current configuration of the landfill gas-fired engines, and an
emergency diesel generator. WM also has additional ECAs under review by the MOE to cover
the SBR leachate treatment process as well as amendments to the landfill gas-fired engines.
WM may need to seek additional approvals or amend or consolidate their existing ECAs to
incorporate future changes at the facility, which may include:

o Proposed landfill expansion operations;
¢ Installation of the leachate evaporator;

o Potential modifications to the configuration of the landfill gas-fired engines or
flares; and,

o Development of any of the other on-site diversion facilities.

Some sources, such as the emergency diesel generators, may need to be registered under the
MOE's Environmental Activities and Sector Registry.

Report Prepared By: Report Reviewed By:
Broat Bog—— AT 7
!Ill.____.--’;;

Brad Bergeron, A.Sc.T., d.E.T. John DeYoe, B.A., d.E.T.
Senior Project Manager Project Director
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WCEC Source Summary Table: Combustion

RWDI Project #1100798

Source Source Source Source Data Emission Data

ID [1] Type [1] Description Stack Stack Stack Stack Stack | Stack Source Contaminant CAS Maximum Averaging % of
Volumetric Exit Inner Exit Height | Height Coordinates Number Emission Period Overall
Flow Gas Diameter | Velocity | Above | Above X Y Rate Emissions
Rate Temp. Grade | Roof

(Am3/s) () (m) (m/s) (m) (m) (m) (m) (9/s) (hours) (%)
Carbon Monoxide 630-08-0 3.00E-02 1&8 <1%
El Point LFG Engine #1 - CAT 3520 6.48 445 0.4 51.6 134 55 424756 5014676 Nitrogen Oxides 10102-44-0 2.20E-01 1&24 2%
Dioxins, Furans and Dioxin-like PCBs [2] n/a 2.70E-11 24 7%
Carbon Monoxide 630-08-0 3.00E-02 1&8 <1%
E2 Point LFG Engine #2 - CAT 3520 6.48 445 0.4 51.6 134 55 424760 5014671 Nitrogen Oxides 10102-44-0 2.20E-01 1&24 2%
Dioxins, Furans and Dioxin-like PCBs [2] n/a 2.70E-11 24 7%
Carbon Monoxide 630-08-0 3.00E-02 1&8 <1%
E3 Point LFG Engine #3 - CAT 3520 6.48 445 0.4 51.6 134 55 424764 5014667 Nitrogen Oxides 10102-44-0 2.20E-01 1&24 2%
Dioxins, Furans and Dioxin-like PCBs [2] n/a 2.70E-11 24 7%
Carbon Monoxide 630-08-0 3.00E-02 1&8 <1%
E4 Point LFG Engine #4 - CAT 3520 6.48 445 0.4 51.6 134 55 424768 5014663 Nitrogen Oxides 10102-44-0 2.20E-01 1&24 2%
Dioxins, Furans and Dioxin-like PCBs [2] n/a 2.70E-11 24 7%
Carbon Monoxide 630-08-0 3.00E-02 1&8 <1%
E5 Point LFG Engine #5 - CAT 3520 6.48 445 0.4 51.6 134 55 424772 5014660 Nitrogen Oxides 10102-44-0 2.20E-01 1&24 2%
Dioxins, Furans and Dioxin-like PCBs [2] n/a 2.70E-11 24 7%
Carbon Monoxide 630-08-0 3.42E+00 1&8 6%
F1 Point LFG Flare #1 31.3 871 21 9.0 12.19 n/a 424557 5014950 Nitrogen Oxides 10102-44-0 1.85E-01 1&24 2%
Dioxins, Furans and Dioxin-like PCBs [2] n/a 8.80E-11 24 22%
Carbon Monoxide 630-08-0 6.24E+00 1&8 12%
F2 Point LFG Flare #2 57.3 900 2.7 10.0 12.2 n/a 424551 5014946 Nitrogen Oxides 10102-44-0 1.85E-01 1&24 2%
Dioxins, Furans and Dioxin-like PCBs [2] n/a 8.80E-11 24 22%
Carbon Monoxide 630-08-0 6.00E+00 1&8 11%
F3 Point Candlestick LFG Flare 1.0 900 0.2 31.8 104 n/a 424551 5014952 Nitrogen Oxides 10102-44-0 3.25E-01 1&24 3%
Dioxins, Furans and Dioxin-like PCBs [2] n/a 8.80E-11 24 22%
Carbon Monoxide 630-08-0 1.45E+00 1&8 3%
EVAP [1] Point Leachate Evaporator Stack 13.3 84 0.9 19.1 22 1 424216 5014634 Nitrogen Oxides 10102-44-0 5.00E-02 1&24 <1%
Dioxins, Furans and Dioxin-like PCBs [2] n/a 1.00E-11 24 2%
LEACHGEN Point Emergency Diesel-Fired Generator for SBR 1.23 432 0.2 39.2 31 | 01 424298 5014726 Carbon Monoxide 630080 | 7.80E.02 148 <1%
Nitrogen Oxides 10102-44-0 6.30E-01 1&24 6%
CR_ENG Point Impact Crusher Diesel Engine 0.555 600 0.12 49.100 2 N/A 423800 5014110 Carbon Monoxide 630-08-0 2.52E-01 148 <1%
Nitrogen Oxides 10102-44-0 1.17E+00 1&24 11%
ENTRANCE1 [3] | Line Volume On-Site Roadway: Entrance N/A N/A N/A N/A N/A N/A varies varies Cfa\rbon Monpmde 630-08-0 L.05E-02 148 <1%
Nitrogen Oxides 10102-44-0 2.39E-02 1&24 <1%
ENTRANCE2 [3] | Line Volume On-Site Roadway: Entrance N/A N/A N/A N/A N/A N/A varies varies Cfa\rbon Monpmde 630-08-0 8.58E-03 148 <1%
Nitrogen Oxides 10102-44-0 1.95E-02 1&24 <1%
LFACCESS1 [3] Line Volume On-Site Rogdway: Landfill Access Road, to N/A N/A N/A N/A N/A N/A varies varies Cfa\rbon Mon.oxide 630-08-0 3.65E-03 1&8 <1%
Landfill Active Stage Haul Route Nitrogen Oxides 10102-44-0 8.31E-03 1&24 <1%
LFTRAFFIC [3] Line Volume On-Site Roadway: Landfill Active Stage Haul N/A N/A N/A N/A N/A N/A varies varies Cfa\rbon Mon.oxide 630-08-0 5.30E-03 1&8 <1%
Route Nitrogen Oxides 10102-44-0 1.21E-02 1&24 <1%
LFACCESS? [3] Line Volume On-Site Rogdway: Lgndfill Access Road, to N/A N/A N/A N/A N/A N/A varies varies Cfa\rbon Mon.oxide 630-08-0 5.55E-03 1&8 <1%
Construction Working Stage Haul Route Nitrogen Oxides 10102-44-0 1.26E-02 1&24 <1%
CFTRAFFIC [3] Line Volume On-Site Roadway: Construction Working Stage N/A N/A N/A N/A N/A N/A varies varies Cfa\rbon Mon.oxide 630-08-0 3.99E-03 1&8 <1%
Haul Route Nitrogen Oxides 10102-44-0 9.09E-03 1&24 <1%
LFACCESSS3 [3] Line Volume On-Site Roadway: !_andfill Access Road, to N/A N/A N/A N/A N/A N/A varies varies Cfa\rbon Mon.oxide 630-08-0 1.11E-02 1&8 <1%
Contaminated Soil Stockpile Haul Route Nitrogen Oxides 10102-44-0 2.54E-02 1&24 <1%
CSSTRAFFIC [3] Line Volume On-Site Roadway: Contaminated Soil Stockpile N/A N/A N/A N/A N/A N/A varies varies Cfa\rbon Monpxide 630-08-0 7.16E-04 1&8 <1%
Haul Route Nitrogen Oxides 10102-44-0 1.63E-03 1&24 <1%
WTPFTRAFFIC [3] | Line Volume On-Site Roadway: WTPF Haul Route N/A N/A N/A N/A NA | NA varies varies Carbon Monoxide 630080 | 807E03 148 <1%
Nitrogen Oxides 10102-44-0 1.84E-02 1&24 <1%
CARP_NN [3] Line Volume Carp Road - North of Hwy 417, North of Landfill N/A N/A N/A N/A N/A N/A varies varies Cf’;\rbon Monpxide 630-08-0 1.28E+00 1&8 2%
Entrance Nitrogen Oxides 10102-44-0 2.27E-01 1&24 2%
CARP_NS [3] Line Volume Carp Road - North of Hwy 417, South of Landfill N/A N/A N/A N/A N/A N/A varies varies Cf’;\rbon Monpxide 630-08-0 2.26E+00 1&8 4%
Entrance Nitrogen Oxides 10102-44-0 4.20E-01 1&24 4%
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WCEC Source Summary Table: Combustion

RWDI Project #1100798

Source Source Source Source Data Emission Data
ID [1] Type [1] Description Stack Stack Stack Stack Stack | Stack Source Contaminant CAS Maximum Averaging % of
Volumetric Exit Inner Exit Height | Height Coordinates Number Emission Period Overall
Flow Gas Diameter | Velocity | Above | Above X Y Rate Emissions
Rate Temp. Grade | Roof
(Am3/s) () (m) (m/s) (m) (m) (m) (m) (9/s) (hours) (%)
- 02 0
CARP_S [3] Line Volume Carp Road - South of Hwy 417 N/A N/A N/A N/A NA | NA varies varies Carbon Monoxide 630-08-0 3.45E+00 148 6%
Nitrogen Oxides 10102-44-0 5.21E-01 1&24 5%
- 0. 9
RSROAD [3] Line Volume Richardson Side Road from Carp to 417 N/A N/A N/A N/A N/A N/A varies varies Cfa\rbon MOﬂIOXIde 630-08-0 2.15E+00 148 4%
Nitrogen Oxides 10102-44-0 4.93E-01 1&24 5%
- 0. 9
417_WT7 [3] Line Volume Highway 417 - West of Highway 7 N/A N/A N/A N/A N/A N/A varies varies Cfa\rbon Monpmde 630-08-0 L.0SE+0L 148 19%
Nitrogen Oxides 10102-44-0 2.07E+00 1&24 19%
- 0. 9
417WCARP [3] | Line Volume Highway 417 - West of Carp Road N/A N/A N/A N/A NA | NA varies varies Carbon Monoxide 630-08-0 7.56E+00 148 14%
Nitrogen Oxides 10102-44-0 1.52E+00 1&24 14%
- 02 0
417ECARP [3] | Line Volume Highway 417 - East of Carp N/A N/A N/A N/A NA | NA varies varies Carbon Monoxide 630-08-0 8.84E+00 148 17%
Nitrogen Oxides 10102-44-0 1.87E+00 1&24 17%
i - - - 0,
IDLING [3] Volume Idling Vehicles N/A N/A N/A N/A NA | NA 424021 5015181 Carbon Monoxide 630080 2.24E-02 148 <1%
Nitrogen Oxides 10102-44-0 3.47E-02 1&24 <1%
Carbon Monoxide 630-08-0 5.35E+01 1&8 100%
Total - - - - - - - - - - Nitrogen Oxides 10102-44-0 1.09E+01 1&24 100%
Dioxins, Furans and Dioxin-like PCBs [2] n/a 4.09E-10 24 100%
Notes:

[1] For the preferred leachate management method, the emissions associated with the leachate evaporator were not included in the modelling.
[2] The dioxin-like PCBs were not included in the assessment of emissions as dioxin-like PCBs are not formed as by-products of combustion and are not constituents of landfill gas.
[3] For sources with variable emission rates, the maximum emission rates are shown in this table.
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Traffic Distribution for On-site Haul Route Segments




APPENDIX Al: TRAFFIC DISTRIBUTION FOR ON-SITE HAUL ROUTE SEGMENTS

Scenario 2013 First Year

Routine Phase 1 Operations

Landfill in progress during 2005 WMF operations, 50 Trips/hour

No Final Cover Construction

No. of No. of No. of N?' of
No. of . ) ) Equivalent
No. of Equivalent Equivalent| Equivalent Equivalent WTEP Distance | No. of
Haul Route ID Description Trips per q Landfill [Construction| WTFP Trucks ) Road Type | Hours of Operation
Trucks per ) Trucks (m) Lanes
hour Trucks per| Trucks per |(inbound) per
hour (outbound)
hour hour hour
per hour

ENTRANCE1 |Entrance 146 73 21 17 25 10 330 3 Lanes [ Paved Road [ 7:00 AM to 4:30 PM
ENTRANCE2 |Entrance 146 73 21 17 25 10 270 4 Lanes | Paved Road | 7:00 AM to 4:30 PM
LFACCESS1 Landfill Access Road, before landfill entrance

to final cover construction area 146 73 21 17 25 10 115 2 Lanes [ Paved Road | 7:00 AM to 4:30 PM
LFTRAFFIC Landfill Working Face Traffic 46 23 23 0 0 0 530 2 Lanes [Unpaved Road| 7:00 AM to 4:30 PM
LEACCESS?2 Landfill Access Road, after landfill entrance to

final cover construction area 116 58 6 17 25 10 220 2 Lanes | Paved Road | 7:00 AM to 4:30 PM
CFTRAFFIC Construction Working Face Traffic 36 18 0 18 0 0 510 2 Lanes [Unpaved Road| 7:00 AM to 4:30 PM
LFACCESS3 Landfill Access Road, after Landfill Active Face

Traffic, to CSS and WTF 84 42 6 1 25 10 610 2 Lanes [ Paved Road [ 7:00 AM to 4:30 PM
CSSTRAFFIC [To CSS, Overburden pile 14 7 6 1 0 0 100 2 Lanes [Unpaved Road| 7:00 AM to 4:30 PM
WTFPTRAFFIC|To WTFP 70 35 0 0 25 10 530 2 Lanes [ Paved Road [ 6:30 AM to 8:00 PM
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khkhkkhkhkhhkhkhhkhkhhhkhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhkhhhhhhhkhdhhhdhhhdhdhkddhkrkkhkrkk krk*x**x

* MOBI LE6. 2. 03 (24- Sep-2003) *
* |nput file: WCEC CP.IN (file 1, run 1). *
EIR IR I R I I R I R S I I I I I I b I b I I I I I I I I I I I I I I I I I I A I I I b I A I S I I I b I b I I b I b I I b b
M603 Commrent :
User has di sabl ed the cal cul ati on of REFUELI NG em ssi ons.

* Reading start Starts/day distribution fromthe follow ng external
* data file: STPERDAY.D

*CHHBHAABHAEABREHAB AR RH
* WCEC - 100
knm h

* File 1, Run 1, Scenario 1.
*H B HHHE R H RS REREHRH
Mb81 Wr ni ng:
The user supplied freeway average speed of 62.1
will be used for all hours of the day. 100% of VMI
has been assigned to the freeway roadway type for
all hours of the day and all vehicle types.
M 48 \r ni ng:
there are no sales for vehicle class HDGV8b
M 48 \r ni ng:
there are no sales for vehicle class LDDT12

Cal endar Year: 2013
Mont h:  Jan.
Al titude: Low

M ni mum Tenper at ur e: 4.5 (F)
Maxi mum Tenperature: 21.0 (F)
Absolute Humidity: 20. grains/lb
Nom nal Fuel RVP: 9.0 psi
Weat hered RVP: 9.0 psi
Fuel Sul fur Content: 30. ppm
Exhaust 1/ M Program No
Evap I/M Program No
ATP Program No
Reformul ated Gas: No
Vehi cl e Type: LDGV LDGT12 LDGT34 LDGT HDGV LDDV LDDT
HDDV MC Al Veh
GWR <6000 >6000 (A1)
VMI Di stribution: 0. 3228 0. 4087 0.1394 0. 0358 0. 0003 0. 0020
0. 0859 0. 0052 1. 0000

Conposite Em ssion Factors (g/m):
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Conposite VOC : 0. 217 0. 261 0. 454 0. 310 0. 287 0. 050 0. 143
0.214 1.27 0. 275
Conposite CO 11.18 11.73 16. 76 13.01 10. 70 0.373 0. 295
0. 851 16. 35 11.281
Conposite NOX : 0.571 0.728 1.269 0. 866 2.106 0. 322 0.743
7.129 2.27 1. 360
Exhaust em ssions (g/m):
VOC  Start: 0. 000 0. 000 0. 000 0. 000 0. 000
0. 000 0. 000
VCC  Runni ng: 0. 145 0.184 0. 303 0.214 0. 050
0. 143 1.253
VCC Total Exhaust: 0. 145 0.184 0. 303 0.214 0.161 0. 050 0. 143
0.214 1.25 0.195
CO Start: 0. 00 0. 00 0. 00 0. 00 0. 000
0. 000 0. 000
CO Runni ng: 11.18 11.73 16. 76 13.01 0.373
0. 295 16. 350
CO Total Exhaust: 11.18 11.73 16. 76 13.01 10. 70 0.373 0. 295
0. 851 16. 35 11.281
NOx Start: 0. 000 0. 000 0. 000 0. 000 0. 000
0. 000 0. 000
NOx Runni ng: 0.571 0.728 1.269 0. 866 0. 322
0.743 2. 269
NOx Total Exhaust: 0.571 0.728 1. 269 0. 866 2.106 0. 322 0.743
7.129 2.27 1. 360
Veh. Type HDGV2B HDGV3 HDGV4 HDGV5 HDGV6 HDGV7 HDGV8A
HDGV8B
VMI' M x 0. 0300 0. 0011 0. 0003 0. 0010 0. 0023 0. 0009 0. 0000
0. 0000
Conposite Em ssion Factors (g/m):
Conposite VOC : 0. 268 0. 233 0. 424 0. 389 0.392 0.432 0. 546
0. 000
Conposite CO 10. 16 11.43 11.95 13.63 13.55 15.01 16. 45
0. 00
Conposite NOX : 1.989 1.985 2.491 2.668 2.674 3.013 3.577
0. 000
Exhaust em ssions (g/m):
VCC Total Exhaust: 0. 156 0. 145 0.175 0.190 0.190 0. 210 0. 247
0. 000
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CO Tot al Exhaust: 10. 16 11. 43 11. 95 13. 63 13.55 15.01 16. 45
0. 00
NOx Tot al Exhaust: 1.989 1.985 2.491 2.668 2.674 3.013 3.577
0. 000
Veh. Type: HDDV2B HDDV3 HDDV4 HDDV5 HDDV6 HDDV7 HDDV8A
HDDV8B
VMl M x: 0. 0090 0. 0028 0. 0029 0. 0014 0. 0065 0. 0094 0.0112
0. 0399

Conposite Em ssion Factors (g/m):

Conposite VOC : 0. 089 0. 094 0. 133 0. 143 0.170 0.211 0. 220
0. 261
Conposite CO : 0.312 0.311 0. 527 0. 559 0. 551 0. 690 0. 850
1.098
Conposite NOX : 2.345 2.279 3.871 4.088 4.799 6. 009 7.221
9. 143

Exhaust em ssions (g/m):

VOC Tot al Exhaust: 0. 089 0. 094 0. 133 0. 143 0.170 0.211 0. 220
0. 261
CO Tot al Exhaust: 0.312 0.311 0. 527 0. 559 0. 551 0. 690 0. 850
1.098
NOx Tot al Exhaust: 2.345 2.279 3.871 4.088 4.799 6. 009 7.221
9. 143

*CHHBHAABHAEABREHAB AR RH
* WCEC - 80
kn h

* File 1, Run 1, Scenario 3.
*H AR H B R E RSB SHERERHRH
Mb81 Wr ni ng:
The user supplied freeway average speed of 49.7
will be used for all hours of the day. 100% of VMI
has been assigned to the freeway roadway type for
all hours of the day and all vehicle types.
M 48 \\r ni ng:
there are no sales for vehicle class HDGV8b
M 48 \\r ni ng:
there are no sales for vehicle class LDDT12

Cal endar Year: 2013
Mont h:  Jan.
Al titude: Low
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M ni mum Tenper at ur e: 4.5
Maxi mum Tenperature: 21.0
Absol ute Humidity: 20.
Nomi nal Fuel RVP: 9.0
Weat hered RVP: 9.0
Fuel Sul fur Content: 30.
Exhaust 1/ M Program No
Evap I/M Program No
ATP Program No
Reformul ated Gas: No
Vehi cl e Type: LDGV LDGT12
HDDV MC Al Veh
GW\R: <6000
VMI Di stribution: 0. 3228 0. 4087
0. 0859 0. 0052 1. 0000
Conposite Em ssion Factors (g/m):
Conposite VOC : 0. 235 0.279
0. 230 0. 84 0. 296
Conposite CO : 9. 80 10. 23
0.712 6. 00 9. 767
Conposite NOX : 0.535 0. 689
4.989 1.65 1.132
Exhaust em ssions (g/m):
VOC Start: 0. 000 0. 000
0. 000 0. 000
VOC  Runni ng: 0. 153 0. 192
0. 154 0. 829
VOC Tot al Exhaust: 0. 153 0.192
0. 230 0. 83 0. 205
CO Start: 0. 00 0. 00
0. 000 0. 000
CO Runni ng: 9. 80 10. 23
0. 246 5. 997
CO Tot al Exhaust: 9. 80 10. 23
0.712 6. 00 9. 767
NOx Start: 0. 000 0. 000
0. 000 0. 000
NOx Runni ng: 0.535 0. 689
0. 498 1.645
NOx Total Exhaust: 0. 535 0. 689
4.989 1.65 1.132

(F)
(F)
grains/lb
psi
psi
ppm
LDGT34 LDGT HDGV
>6000 (A1)
0.1394 0. 0358
0.504 0. 336 0. 310
14.73 11. 37 7.74
1.218 0.824 1.937
0. 000 0. 000
0. 335 0. 228
0. 335 0. 228 0. 169
0. 00 0. 00
14.73 11. 37
14.73 11. 37 7.74
0. 000 0. 000
1.218 0.824
1.218 0.824 1.937

LDDV

0. 054

0.312

0. 216

0. 000

0. 054

0. 054

0. 000

0.312

0.312

0. 000

0. 216

0. 216

LDDT

0. 154

0. 246

0. 498

0. 154

0. 246

0.498
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Veh. Type: HDGV2B HDGV3 HDGV4 HDGV5 HDGV6 HDGV7 HDGV8A
HDGV8B
VMl M x: 0. 0300 0. 0011 0. 0003 0. 0010 0. 0023 0. 0009 0. 0000
0. 0000

Conposite Em ssion Factors (g/m):

Conposite VOC : 0.291 0. 253 0. 455 0.417 0.420 0.462 0. 583
0. 000
Conposite CO : 7.35 8. 27 8. 65 9.87 9. 80 10. 87 11.91
0. 00
Conposite NOX : 1.830 1.826 2.291 2.454 2.460 2.772 3.291
0. 000

Exhaust em ssions (g/m):

VOC Tot al Exhaust: 0. 163 0. 152 0. 184 0. 199 0. 199 0. 220 0. 259
0. 000
CO Tot al Exhaust: 7.35 8. 27 8. 65 9.87 9. 80 10. 87 11.91
0. 00
NOx Tot al Exhaust: 1.830 1.826 2.291 2.454 2.460 2.772 3.291
0. 000
Veh. Type HDDV2B HDDV3 HDDV4 HDDV5 HDDV6 HDDV7 HDDV8A
HDDV8B
VMl M x 0. 0090 0. 0028 0. 0029 0. 0014 0. 0065 0. 0094 0.0112
0. 0399

Conposite Em ssion Factors (g/m):

Conposite VOC : 0. 095 0.101 0. 142 0. 153 0.183 0. 226 0. 236
0. 280
Conposite CO : 0. 261 0. 260 0. 440 0. 467 0. 461 0.577 0.710
0.918
Conposite NOX : 1.571 1.527 2.593 2.738 3.234 4.049 5.093
6. 508

Exhaust em ssions (g/m):

VOC Tot al Exhaust: 0. 095 0.101 0. 142 0. 153 0.183 0. 226 0. 236
0. 280
CO Total Exhaust: 0. 261 0. 260 0. 440 0. 467 0. 461 0.577 0.710
0.918
NOx Total Exhaust: 1.571 1.527 2.593 2.738 3.234 4.049 5.093
6. 508




1:\1100798\Reports\14\03 Detailed Impact Assessment of Preferred Alternative\04 COMBUSTION\02 Appendices\Appendix A On-site Roadway:Monday, February 06, 2012 12:34 PM

*CHHABHAABHAABREHABREHABREHAHRRH
* WCEC - 20
knm h

* File 1, Run 1, Scenario 9.
*H AR H BB H R RSB SHEBERHRH
Mb83 Wr ni ng:
The user supplied arterial average speed of 12.4
will be used for all hours of the day. 100% of VM
has been assigned to the arterial/collector roadway
type for all hours of the day and all vehicle types.
M 48 \r ni ng:
there are no sales for vehicle class HDGV8b
M 48 \r ni ng:
there are no sales for vehicle class LDDT12

Cal endar Year: 2013
Mont h:  Jan.
Al'titude: Low
M ni mum Tenper at ur e: 4.5 (F)
Maxi mum Tenperature: 21.0 (F)
Absolute Humidity: 20. grains/lb
Nom nal Fuel RVP: 9.0 psi
Weat hered RVP: 9.0 psi
Fuel Sul fur Content: 30. ppm
Exhaust 1/ M Program No
Evap I/M Program No
ATP Program No
Reformul ated Gas: No
Vehi cl e Type: LDGV LDGT12 LDGT34 LDGT HDGV LDDV LDDT
HDDV MC Al Veh
GWR <6000 >6000 (A1)
VMI Di stribution: 0. 3228 0. 4087 0.1394 0. 0358 0. 0003 0. 0020
0. 0859 0. 0052 1. 0000
Conposite Em ssion Factors (g/m):
Conposite VOC : 0. 503 0. 569 1.077 0. 698 1.189 0. 149 0. 425
0. 636 2.13 0. 654
Conposite CO 11. 20 11. 46 16. 70 12. 80 23.08 0. 995 0. 785
2.269 24.42 11. 778
Conposite NOX : 0.673 0. 864 1.518 1. 030 1. 440 0. 247 0.570
5.181 1.02 1.285
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Exhaust em ssions (g/m):

VOC  Start: 0. 000 0. 000 0. 000 0. 000 0. 000
0. 000 0. 000
VCC  Runni ng: 0. 320 0. 399 0.751 0. 489 0. 149
0. 425 2.115
VCC Total Exhaust: 0. 320 0. 399 0.751 0. 489 0. 907 0. 149 0. 425
0. 636 2.12 0. 470
CO Start: 0. 00 0. 00 0. 00 0. 00 0. 000
0. 000 0. 000
CO Runni ng: 11. 20 11. 46 16. 70 12. 80 0.995
0.785 24. 423
CO Total Exhaust: 11. 20 11. 46 16. 70 12. 80 23.08 0.995 0.785
2. 269 24. 42 11.778
NOx Start: 0. 000 0. 000 0. 000 0. 000 0. 000
0. 000 0. 000
NOx Runni ng: 0.673 0. 864 1.518 1.030 0. 247
0.570 1.017
NOx Total Exhaust: 0.673 0. 864 1.518 1.030 1. 440 0. 247 0.570
5.181 1.02 1.285
Veh. Type HDGV2B HDGV3 HDGV4 HDGV5 HDGV6 HDGV7 HDGV8A
HDGV8B
VMI' M x 0. 0300 0. 0011 0. 0003 0. 0010 0. 0023 0. 0009 0. 0000
0. 0000
Conposite Em ssion Factors (g/m):
Conposite VOC : 1.138 1.031 1.453 1.453 1. 457 1.603 1.941
0. 000
Conposite CO : 21.91 24. 67 25.79 29.42 29.23 32.39 35.50
0. 00
Conposite NOX : 1. 360 1.357 1.703 1.824 1.828 2. 060 2. 446
0. 000
Exhaust em ssions (g/m):
VCC Total Exhaust: 0. 875 0. 817 0. 986 1. 066 1. 066 1.180 1.391
0. 000
CO Total Exhaust: 21.91 24. 67 25.79 29.42 29.23 32.39 35.50
0. 00
NOx Total Exhaust: 1. 360 1.357 1.703 1.824 1.828 2. 060 2. 446
0. 000
Veh. Type: HDDV2B HDDV3 HDDV4 HDDV5 HDDV6 HDDV7 HDDV8A
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HDDV8B
VMl M x 0. 0090 0. 0028 0. 0029 0.0014 0. 0065 0. 0094 0.0112
0. 0399
Conposite Em ssion Factors (g/m):
Conposite VOC : 0. 264 0. 281 0.394 0. 425 0. 506 0. 626 0. 652
0.776
Conposite CO 0.831 0. 828 1.404 1.489 1. 469 1.839 2.264
2.927
Conposite NOX : 1.799 1.749 2.971 3.137 3.611 4.523 5.180
6. 530
Exhaust em ssions (g/m):
VCC Tot al Exhaust: 0. 264 0.281 0.394 0. 425 0. 506 0. 626 0. 652
0.776
CO Total Exhaust: 0.831 0. 828 1.404 1.489 1. 469 1.839 2.264
2.927
NOx Total Exhaust: 1.799 1.749 2.971 3.137 3.611 4.523 5.180
6. 530

R R R R R R R E R Y
* WEC - 4
km h

* File 1, Run 1, Scenario 11.
*H AR H BB H R RSB SHEBERHRH
Mb83 Wr ni ng:
The user supplied arterial average speed of 2.5
will be used for all hours of the day. 100% of VM
has been assigned to the arterial/collector roadway
type for all hours of the day and all vehicle types.
M 48 \r ni ng:
there are no sales for vehicle class HDGV8b
M 48 \r ni ng:
there are no sales for vehicle class LDDT12

Cal endar Year: 2013
Mont h:  Jan.
Al'titude: Low
M ni mum Tenper at ur e: 4.5 (F)
Maxi mum Tenperature: 21.0 (F)
Absolute Humi dity: 20. grains/lb
Nom nal Fuel RVP: 9.0 psi
Weat hered RVP: 9.0 psi
Fuel Sul fur Content: 30. ppm
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Exhaust 1/ M Program No
Evap I/M Program No
ATP Program No
Reformul ated Gas: No

Vehicl e Type: LDGV LDGT12 LDGT34 LDGT HDGV LDDV LDDT
HDDV MC Al Veh
GWR: <6000 >6000 (A1)
VMI Di stribution: 0. 3228 0. 4087 0.1394 0. 0358 0. 0003 0. 0020
0. 0859 0. 0052 1. 0000
Conposite Em ssion Factors (g/m):
Conposite VOC : 2.929 2.920 5. 545 3.587 4.837 0. 244 0. 697
1.042 7.56 3.215
Conposite CO 36. 47 35.57 51. 96 39.74 52. 47 2.109 1.664
4.807 110. 80 36. 423
Conposite NOX : 1. 066 1.361 2. 369 1.617 1.299 0. 361 0. 833
7.469 1.24 1.926
Exhaust em ssions (g/m):
VOC  Start: 0. 000 0. 000 0. 000 0. 000 0. 000
0. 000 0. 000
VCC  Runni ng: 1.015 1.319 2.515 1.623 0. 244
0. 697 7.544
VCC Total Exhaust: 1.015 1.319 2.515 1.623 2.128 0. 244 0. 697
1.042 7.54 1.424
CO Start: 0. 00 0. 00 0. 00 0. 00 0. 000
0. 000 0. 000
CO Runni ng: 36. 47 35.57 51. 96 39.74 2.109
1.664 110. 797
CO Total Exhaust: 36. 47 35.57 51. 96 39.74 52. 47 2.109 1.664
4.807 110. 80 36. 423
NOx Start: 0. 000 0. 000 0. 000 0. 000 0. 000
0. 000 0. 000
NOx Runni ng: 1. 066 1.361 2. 369 1.617 0. 361
0. 833 1.236
NOx Total Exhaust: 1. 066 1.361 2. 369 1.617 1.299 0. 361 0. 833
7.469 1.24 1.926
Veh. Type HDGV2B HDGV3 HDGV4 HDGV5 HDGV6 HDGV7 HDGV8A
HDGV8B
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VMl M x: 0. 0300 0. 0011 0. 0003 0. 0010 0. 0023 0. 0009 0. 0000
0. 0000

Conposite Em ssion Factors (g/m):

Conposite VOC : 4.636 4.080 6. 153 5.789 5. 826 6. 317 7.704
0. 000

Conposite CO : 49. 81 56. 08 58. 62 66. 88 66. 45 73. 64 80. 69

0. 00

Conposite NOX : 1.227 1.224 1.537 1. 646 1. 650 1.859 2.207
0. 000

Exhaust em ssions (g/m):

VOC Tot al Exhaust: 2.053 1.918 2.315 2.502 2.501 2.768 3. 265
0. 000
CO Tot al Exhaust: 49. 81 56. 08 58. 62 66. 88 66. 45 73. 64 80. 69
0. 00
NOx Total Exhaust: 1.227 1.224 1.537 1. 646 1. 650 1.859 2.207
0. 000
Veh. Type HDDV2B HDDV3 HDDV4 HDDV5 HDDV6 HDDV7 HDDV8A
HDDV8B
VMl M x 0. 0090 0. 0028 0. 0029 0. 0014 0. 0065 0. 0094 0.0112
0. 0399

Conposite Em ssion Factors (g/m):

Conposite VOC : 0.433 0. 459 0. 645 0. 696 0. 828 1.026 1.068
1.270
Conposite CO : 1.761 1.755 2.975 3. 155 3.113 3. 898 4. 797
6. 202
Conposite NOX : 2.627 2.554 4.338 4.581 5. 285 6. 619 7.456
9. 348

Exhaust em ssions (g/m):

VOC Tot al Exhaust: 0.433 0. 459 0. 645 0. 696 0. 828 1.026 1.068
1.270
CO Tot al Exhaust: 1.761 1.755 2.975 3. 155 3.113 3. 898 4. 797
6. 202
NOx Tot al Exhaust: 2.627 2.554 4.338 4.581 5. 285 6. 619 7.456
9. 348
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Appendix A3: Emission Rates - ENTRANCEL1

Tailpipe Emissions

(g/vmt) CO NOX Length of Modelled Roadway 330 m (approximate length - measured in AERMOD)
LDV 0.000 0.000 0.33 km
MDV 0.000 0.000
HDV 2.522 5.740 Landfill Truck Traffic 21
Construction Truck Traffic 17
WTFP Truck Traffic (inbound) 25
WTFP Truck Traffic (outbound) 10
Total 73  trucks per hour
CO NOy
Hour of Cars [1] Medium [2] Heavy [3] Tractor Trailer Total Welghtegné;{szi%i Tailpipe Welghtegnﬁi\/siriiiz Tailpipe
Day
Count | Distribution| Count | Distribution| Count | Distribution| Count  Distribution Count | (g/vmt) | (g/vkt) (g/s) (g/vmt) | (g/vkt) (g/s)
7:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00] 1.57E+00] 5.03E-03 | 5.74E+00] 3.56E+00] 1.14E-02
8:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00] 1.57E+00] 1.05E-02 | 5.74E+00] 3.56E+00] 2.39E-02
9:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00] 1.57E+00] 1.05E-02 | 5.74E+00] 3.56E+00] 2.39E-02
10:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00] 1.57E+00] 1.05E-02 | 5.74E+00] 3.56E+00] 2.39E-02
11:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00] 1.57E+00] 1.05E-02 | 5.74E+00] 3.56E+00] 2.39E-02
12:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00] 1.57E+00] 1.05E-02 | 5.74E+00] 3.56E+00] 2.39E-02
13:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00] 1.57E+00] 1.05E-02 | 5.74E+00] 3.56E+00] 2.39E-02
14:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00] 1.57E+00] 1.05E-02 | 5.74E+00] 3.56E+00] 2.39E-02
15:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00] 1.57E+00] 1.05E-02 | 5.74E+00] 3.56E+00] 2.39E-02
16:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00] 1.57E+00] 1.05E-02 | 5.74E+00] 3.56E+00] 2.39E-02
17:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00] 1.57E+00] 1.05E-02 | 5.74E+00] 3.56E+00] 2.39E-02
18:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00] 1.57E+00] 5.03E-03 | 5.74E+00] 3.56E+00] 1.14E-02
19:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00] 1.57E+00] 5.03E-03 | 5.74E+00] 3.56E+00] 1.14E-02
20:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00] 1.57E+00] 5.03E-03 | 5.74E+00| 3.56E+00] 1.14E-02
Total O 0 730 140 870




Appendix A3: Emission Rates - ENTRANCE?2

Tailpipe Emissions

(g/vmt) CO NOX Length of Modelled Roadway 270 m (approximate length - measured in AERMOD)
LDV 0.000 0.000 0.27 km
MDV 0.000 0.000
HDV 2.522 5.740 Landfill Truck Traffic 21
Construction Truck Traffic 17
WTFP Truck Traffic (inbound) 25
WTFP Truck Traffic (outbound) 10
Total 73
CO NOy
Hour of Cars [1] Medium [2] Heavy [3] Tractor Trailer Total Weighted A.ver.age Tailpipe Weighted A.ver.age Tailpipe
Emissions Emissions
Day
Count | Distribution| Count | Distribution| Count | Distribution| Count Distribution | Count | (g/vmt) | (g/vkt) (g/s) (g/vmt) | (g/vkt) (g/s)
7:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00| 1.57E+00| 4.11E-03 | 5.74E+00 | 3.56E+00| 9.36E-03
8:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00 | 8.58E-03 | 5.74E+00 | 3.56E+00| 1.95E-02
9:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00 | 8.58E-03 | 5.74E+00 | 3.56E+00| 1.95E-02
10:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00 | 8.58E-03 | 5.74E+00 | 3.56E+00| 1.95E-02
11:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00 | 8.58E-03 | 5.74E+00 | 3.56E+00| 1.95E-02
12:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00 | 8.58E-03 | 5.74E+00 | 3.56E+00| 1.95E-02
13:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00 | 8.58E-03 | 5.74E+00 | 3.56E+00| 1.95E-02
14:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00 | 8.58E-03 | 5.74E+00 | 3.56E+00| 1.95E-02
15:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00 | 8.58E-03 | 5.74E+00 | 3.56E+00| 1.95E-02
16:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00 | 8.58E-03 | 5.74E+00 | 3.56E+00| 1.95E-02
17:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00 | 8.58E-03 | 5.74E+00 | 3.56E+00| 1.95E-02
18:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00| 1.57E+00| 4.11E-03 | 5.74E+00 | 3.56E+00| 9.36E-03
19:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00| 1.57E+00| 4.11E-03 | 5.74E+00 | 3.56E+00| 9.36E-03
20:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00| 1.57E+00| 4.11E-03 | 5.74E+00 | 3.56E+00| 9.36E-03
Total O 0 730 140 870




Appendix A3: Emission Rates - LFACCESS1

Tailpipe Emissions

(g/vmt) CO NOX Length of Modelled Roadway 115 m (approximate length - measured in AERMOD)
LDV 0.000 0.000 0.115 km
MDV 0.000 0.000
HDV 2.522 5.740 Landfill Truck Traffic 21
Construction Truck Traffic 17
WTFP Truck Traffic (inbound) 25
WTFP Truck Traffic (outbound) 10
Total 73
CO NOy
Hour of Cars [1] Medium [2] Heavy [3] Tractor Trailer Total Weighted A.ver.age Tailpipe Weighted A.ver.age Tailpipe
Emissions Emissions
Day
Count | Distribution| Count | Distribution| Count |Distribution| Count| Distribution | Count | (g/vmt) | (g/vkt) (g/s) | (g/vmt) | (g/vkt) (g/s)
7:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00| 1.57E+00] 1.75E-03] 5.74E+00] 3.56E+00] 3.99E-03
8:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00] 3.65E-03] 5.74E+00] 3.56E+00] 8.31E-03
9:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00] 3.65E-03] 5.74E+00] 3.56E+00] 8.31E-03
10:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00] 3.65E-03] 5.74E+00] 3.56E+00] 8.31E-03
11:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00] 3.65E-03] 5.74E+00] 3.56E+00] 8.31E-03
12:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00] 3.65E-03] 5.74E+00] 3.56E+00] 8.31E-03
13:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00] 3.65E-03] 5.74E+00] 3.56E+00] 8.31E-03
14:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00] 3.65E-03] 5.74E+00] 3.56E+00] 8.31E-03
15:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00] 3.65E-03] 5.74E+00] 3.56E+00] 8.31E-03
16:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00] 3.65E-03] 5.74E+00] 3.56E+00] 8.31E-03
17:00 0 0% 0 0% 63 86% 10 14% 73 2.52E+00| 1.57E+00] 3.65E-03] 5.74E+00] 3.56E+00] 8.31E-03
18:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00| 1.57E+00] 1.75E-03] 5.74E+00] 3.56E+00] 3.99E-03
19:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00| 1.57E+00] 1.75E-03] 5.74E+00] 3.56E+00] 3.99E-03
20:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00| 1.57E+00] 1.75E-03] 5.74E+00] 3.56E+00] 3.99E-03
Total O 0 730 140 870




Appendix A3: Emission Rates - LFACCESS2

Tailpipe Emissions

(g/vmt) CcO NOX Length of Modelled Roadway 220 m (approximate length - measured in AERMOD)
LDV 0.000 0.000 0.22 km
MDV 0.000 0.000
HDV 2.522 5.740 Landfill Truck Traffic 6
Construction Truck Traffic 17
WTFP Truck Traffic (inbound) 25
WTFP Truck Traffic (outbound) 10
Total 58
CcO NOy
Hour of Cars [1] Medium [2] Heavy [3] Tractor Trailer Total Weighted A.ver.age Tailpipe Weighted A.ver.age Tailpipe
Emissions Emissions
Day
Count | Distribution| Count | Distribution| Count | Distribution| Count | Distribution| Count | (g/vmt) | (g/vkt) (g/s) (g/vmt) | (g/vkt) (g/s)
7:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00| 1.57E+00] 3.35E-03] 5.74E+00| 3.56E+00| 7.63E-03
8:00 0 0% 0 0% 48 83% 10 17% 58 2.52E+00| 1.57E+00] 5.55E-03] 5.74E+00| 3.56E+00| 1.26E-02
9:00 0 0% 0 0% 48 83% 10 17% 58 2.52E+00| 1.57E+00] 5.55E-03] 5.74E+00| 3.56E+00| 1.26E-02
10:00 0 0% 0 0% 48 83% 10 17% 58 2.52E+00] 1.57E+00] 5.55E-03] 5.74E+00| 3.56E+00| 1.26E-02
11:00 0 0% 0 0% 48 83% 10 17% 58 2.52E+00| 1.57E+00] 5.55E-03] 5.74E+00| 3.56E+00| 1.26E-02
12:00 0 0% 0 0% 48 83% 10 17% 58 2.52E+00| 1.57E+00] 5.55E-03] 5.74E+00| 3.56E+00| 1.26E-02
13:00 0 0% 0 0% 48 83% 10 17% 58 2.52E+00| 1.57E+00] 5.55E-03] 5.74E+00| 3.56E+00| 1.26E-02
14:00 0 0% 0 0% 48 83% 10 17% 58 2.52E+00| 1.57E+00] 5.55E-03] 5.74E+00| 3.56E+00| 1.26E-02
15:00 0 0% 0 0% 48 83% 10 17% 58 2.52E+00| 1.57E+00] 5.55E-03] 5.74E+00| 3.56E+00| 1.26E-02
16:00 0 0% 0 0% 48 83% 10 17% 58 2.52E+00] 1.57E+00] 5.55E-03] 5.74E+00| 3.56E+00| 1.26E-02
17:00 0 0% 0 0% 48 83% 10 17% 58 2.52E+00| 1.57E+00] 5.55E-03] 5.74E+00| 3.56E+00| 1.26E-02
18:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00| 1.57E+00] 3.35E-03] 5.74E+00| 3.56E+00| 7.63E-03
19:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00| 1.57E+00] 3.35E-03] 5.74E+00| 3.56E+00| 7.63E-03
20:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00| 1.57E+00] 3.35E-03] 5.74E+00| 3.56E+00| 7.63E-03
Total O 0 580 140 720




Appendix A3: Emission Rates - LFACCESS3

Tailpipe Emissions

(g/vmt) CO NOX Length of Modelled Roadway 610 m (approximate length - measured in AERMOD)
LDV 0.000 0.000 0.61 km
MDV 0.000 0.000
HDV 2.522 5.740 Landfill Truck Traffic 6
Construction Truck Traffic 1
WTFP Truck Traffic (inbound) 25
WTFP Truck Traffic (outbound) 10
Total 42
CO NOy
Hour of Cars [1] Medium [2] Heavy [3] Tractor Trailer Total Weighted A.ver.age Tailpipe Weighted A.ver.age Tailpipe
Emissions Emissions
Day
Count | Distribution| Count | Distribution| Count | Distribution| Count | Distribution| Count | (g/vmt) | (g/vkt) (g/s) | (g/vmt) | (g/vkt) (g/s)
7:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00| 1.57E+00] 9.29E-03] 5.74E+00] 3.56E+00] 2.11E-02
8:00 0 0% 0 0% 32 76% 10 24% 42 2.52E+00| 1.57E+00] 1.11E-02] 5.74E+00] 3.56E+00] 2.54E-02
9:00 0 0% 0 0% 32 76% 10 24% 42 2.52E+00| 1.57E+00] 1.11E-02] 5.74E+00] 3.56E+00] 2.54E-02
10:00 0 0% 0 0% 32 76% 10 24% 42 2.52E+00| 1.57E+00] 1.11E-02] 5.74E+00] 3.56E+00] 2.54E-02
11:00 0 0% 0 0% 32 76% 10 24% 42 2.52E+00| 1.57E+00] 1.11E-02] 5.74E+00] 3.56E+00] 2.54E-02
12:00 0 0% 0 0% 32 76% 10 24% 42 2.52E+00| 1.57E+00] 1.11E-02] 5.74E+00] 3.56E+00] 2.54E-02
13:00 0 0% 0 0% 32 76% 10 24% 42 2.52E+00| 1.57E+00] 1.11E-02] 5.74E+00] 3.56E+00] 2.54E-02
14:00 0 0% 0 0% 32 76% 10 24% 42 2.52E+00| 1.57E+00] 1.11E-02] 5.74E+00] 3.56E+00] 2.54E-02
15:00 0 0% 0 0% 32 76% 10 24% 42 2.52E+00| 1.57E+00] 1.11E-02] 5.74E+00] 3.56E+00] 2.54E-02
16:00 0 0% 0 0% 32 76% 10 24% 42 2.52E+00| 1.57E+00] 1.11E-02] 5.74E+00] 3.56E+00] 2.54E-02
17:00 0 0% 0 0% 32 76% 10 24% 42 2.52E+00| 1.57E+00] 1.11E-02] 5.74E+00] 3.56E+00] 2.54E-02
18:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00| 1.57E+00] 9.29E-03] 5.74E+00] 3.56E+00] 2.11E-02
19:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00| 1.57E+00] 9.29E-03] 5.74E+00] 3.56E+00] 2.11E-02
20:00 0 0% 0 0% 25 71% 10 29% 35 2.52E+00| 1.57E+00] 9.29E-03] 5.74E+00] 3.56E+00] 2.11E-02
Total O 0 420 140 560




Appendix A3: Emission Rates - CSSTRAFFIC

Tailpipe Emissions

(g/vmt)| CO NOX Length of Modelled Roadway 235 m (approximate length - measured in AERMOD)
LDV 0.000 0.000 0.235 km
MDV 0.000 0.000
HDV 2.522 5.740 Landfill Truck Traffic 6
Construction Truck Traffic 1
WTFP Truck Traffic (inbound) 0
WTFP Truck Traffic (outbound) 0
Total 7
CO NOy
Hour of Cars [1] Medium [2] Heavy [3] Tractor Trailer Total Weighted Average Tailpipe Emissions Weighted Average Tailpipe Emissions
Day
Count | Distribution | Count | Distribution Count Distribution | Count | Distribution | Count| (g/vmt) (g/vkt) (g/s) (g/vmt) (g/vkt) (g/s)
7:00 0 0% 0 0% 0 0% 0 0% 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00
8:00 0 0% 0 0% 7 100% 0 0% 7 2.52E+00 1.57E+00 7.16E-04 5.74E+00 3.56E+00 1.63E-03
9:00 0 0% 0 0% 7 100% 0 0% 7 2.52E+00 1.57E+00 7.16E-04 5.74E+00 3.56E+00 1.63E-03
10:00 0 0% 0 0% 7 100% 0 0% 7 2.52E+00 1.57E+00 7.16E-04 5.74E+00 3.56E+00 1.63E-03
11:00 0 0% 0 0% 7 100% 0 0% 7 2.52E+00 1.57E+00 7.16E-04 5.74E+00 3.56E+00 1.63E-03
12:00 0 0% 0 0% 7 100% 0 0% 7 2.52E+00 1.57E+00 7.16E-04 5.74E+00 3.56E+00 1.63E-03
13:00 0 0% 0 0% 7 100% 0 0% 7 2.52E+00 1.57E+00 7.16E-04 5.74E+00 3.56E+00 1.63E-03
14:00 0 0% 0 0% 7 100% 0 0% 7 2.52E+00 1.57E+00 7.16E-04 5.74E+00 3.56E+00 1.63E-03
15:00 0 0% 0 0% 7 100% 0 0% 7 2.52E+00 1.57E+00 7.16E-04 5.74E+00 3.56E+00 1.63E-03
16:00 0 0% 0 0% 7 100% 0 0% 7 2.52E+00 1.57E+00 7.16E-04 5.74E+00 3.56E+00 1.63E-03
17:00 0 0% 0 0% 7 100% 0 0% 7 2.52E+00 1.57E+00 7.16E-04 5.74E+00 3.56E+00 1.63E-03
18:00 0 0% 0 0% 0 0% 0 0% 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00
19:00 0 0% 0 0% 0 0% 0 0% 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00
20:00 0 0% 0 0% 0 0% 0 0% 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00
Total 0 0 70 0 70




Emission Rates - WTPFTRAFFIC

Tailpipe Emissions

(g/vmt) CcO NOX Length of Modelled Roadway 530 m (approximate length - measured in AERMOD)
LDV 0.000 0.000 0.53 km
MDV 0.000 0.000
HDV 2.522 5.740 Landfill Truck Traffic 0
Construction Truck Traffic 0
WTFP Truck Traffic (inbound) 25
WTFP Truck Traffic (outbound) 10
Total 35
(e{0] NOy
Hour of Cars [1] Medium [2] Heavy [3] Tractor Trailer Total Weighted Ayer_age Tailpipe Weighted Ayer_age Tailpipe
Emissions Emissions
Day
Count | Distribution| Count |Distribution Count Distribution| Count | Distribution | Count| (g/vmt) | (g/vkt) (g/s) (g/vmt) (g/vkt) (g/s)
7:00 0 0% 0 0% 25 71% 10 29% 35 |2.52E+00| 1.57E+00] 8.07E-03] 5.74E+00] 3.56E+00 | 1.84E-02
8:00 0 0% 0 0% 25 71% 10 29% 35 |2.52E+00| 1.57E+00] 8.07E-03] 5.74E+00] 3.56E+00 | 1.84E-02
9:00 0 0% 0 0% 25 71% 10 29% 35 |2.52E+00| 1.57E+00] 8.07E-03]5.74E+00] 3.56E+00 | 1.84E-02
10:00 0 0% 0 0% 25 71% 10 29% 35 |2.52E+00| 1.57E+00] 8.07E-03] 5.74E+00] 3.56E+00 | 1.84E-02
11:00 0 0% 0 0% 25 71% 10 29% 35 |2.52E+00| 1.57E+00] 8.07E-03] 5.74E+00] 3.56E+00 | 1.84E-02
12:00 0 0% 0 0% 25 71% 10 29% 35 |2.52E+00| 1.57E+00] 8.07E-03] 5.74E+00] 3.56E+00 | 1.84E-02
13:00 0 0% 0 0% 25 71% 10 29% 35 |2.52E+00| 1.57E+00] 8.07E-03] 5.74E+00] 3.56E+00 | 1.84E-02
14:00 0 0% 0 0% 25 71% 10 29% 35 |2.52E+00| 1.57E+00] 8.07E-03] 5.74E+00] 3.56E+00 | 1.84E-02
15:00 0 0% 0 0% 25 71% 10 29% 35 |2.52E+00| 1.57E+00] 8.07E-03] 5.74E+00] 3.56E+00 | 1.84E-02
16:00 0 0% 0 0% 25 71% 10 29% 35 |2.52E+00| 1.57E+00] 8.07E-03] 5.74E+00] 3.56E+00 | 1.84E-02
17:00 0 0% 0 0% 25 71% 10 29% 35 |2.52E+00| 1.57E+00] 8.07E-03]5.74E+00] 3.56E+00 | 1.84E-02
18:00 0 0% 0 0% 25 71% 10 29% 35 |2.52E+00| 1.57E+00] 8.07E-03] 5.74E+00] 3.56E+00 | 1.84E-02
19:00 0 0% 0 0% 25 71% 10 29% 35 |2.52E+00| 1.57E+00] 8.07E-03] 5.74E+00] 3.56E+00 | 1.84E-02
20:00 0 0% 0 0% 25 71% 10 29% 35 |2.52E+00] 1.57E+00]8.07E-03] 5.74E+00] 3.56E+00 | 1.84E-02
Total O 0 350 140 490




Appendix A3: Emission Rates - LFTRAFFIC

Tailpipe Emissions

(g/vmt) CcO NOX Length of Modelled Roadway 530 m (approximate length - measured in AERMOD)
LDV 0.000 0.000 0.53 km
MDV 0.000 0.000
HDV 2.522 5.740 Landfill Truck Traffic 23
Construction Truck Traffic 0
WTFP Truck Traffic (inbound) 0
WTFP Truck Traffic (outbound) 0
Total 23
CO NOy
Hour of Cars [1] Medium [2] Heavy [3] Tractor Trailer Total Weighted A_ver_age Tailpipe Weighted Ayer_age Tailpipe
Emissions Emissions
Day
Count | Distribution | Count| Distribution Count Distribution | Count | Distribution | Count | (g/vmt) | (g/vkt) (g/s) (g/vmt) | (g/vkt) (g/s)
7:00 0 0 0 0 0 0 0 0 0 0.00E+00| 0.00E+00| 0.00E+00 | 0.00E+00] 0.00E+00| 0.00E+00
8:00 0 0% 0 0% 23 100% 0 0% 23 2.52E+00| 1.57E+00| 5.30E-03 | 5.74E+00] 3.56E+00] 1.21E-02
9:00 0 0% 0 0% 23 100% 0 0% 23 2.52E+00| 1.57E+00| 5.30E-03 | 5.74E+00] 3.56E+00] 1.21E-02
10:00 0 0% 0 0% 23 100% 0 0% 23 2.52E+00| 1.57E+00| 5.30E-03 | 5.74E+00] 3.56E+00] 1.21E-02
11:00 0 0% 0 0% 23 100% 0 0% 23 2.52E+00| 1.57E+00| 5.30E-03 | 5.74E+00] 3.56E+00] 1.21E-02
12:00 0 0% 0 0% 23 100% 0 0% 23 2.52E+00| 1.57E+00| 5.30E-03 | 5.74E+00] 3.56E+00] 1.21E-02
13:00 0 0% 0 0% 23 100% 0 0% 23 2.52E+00| 1.57E+00| 5.30E-03 | 5.74E+00] 3.56E+00] 1.21E-02
14:00 0 0% 0 0% 23 100% 0 0% 23 2.52E+00| 1.57E+00| 5.30E-03 | 5.74E+00] 3.56E+00] 1.21E-02
15:00 0 0% 0 0% 23 100% 0 0% 23 2.52E+00| 1.57E+00| 5.30E-03 | 5.74E+00] 3.56E+00] 1.21E-02
16:00 0 0% 0 0% 23 100% 0 0% 23 2.52E+00| 1.57E+00| 5.30E-03 | 5.74E+00] 3.56E+00] 1.21E-02
17:00 0 0% 0 0% 23 100% 0 0% 23 2.52E+00| 1.57E+00| 5.30E-03 | 5.74E+00] 3.56E+00] 1.21E-02
18:00 0 0 0 0 0 0 0 0 0 0.00E+00| 0.00E+00| 0.00E+00 | 0.00E+00] 0.00E+00| 0.00E+00
19:00 0 0 0 0 0 0 0 0 0 0.00E+00| 0.00E+00| 0.00E+00 | 0.00E+00] 0.00E+00| 0.00E+00
20:00 0 0 0 0 0 0 0 0 0 0.00E+00| 0.00E+00| 0.00E+00 | 0.00E+00] 0.00E+00| 0.00E+00
Total O 0 230 0 230




Appendix A3: Emission Rates - CFTRAFFIC

Tailpipe Emissions

(g/vmt) CO NOX Length of Modelled Roadway 510 m (approximate length - measured in AERMOD)
LDV 0.000 0.000 0.51 km
MDV 0.000 0.000
HDV 2.522 5.740 Landfill Truck Traffic 0
Construction Truck Traffic 18
WTFP Truck Traffic (inbound) 0
WTFP Truck Traffic (outbound) 0
Total 18
CO NOy
Hour of Cars [1] Medium [2] Heavy [3] Tractor Trailer Total Weighted A-ver-age Tailpipe Weighted A‘ver‘age Tailpipe
Emissions Emissions
Day
Count | Distribution| Count | Distribution Count Distribution| Count | Distribution | Count | (g/vmt) | (g/vkt) (g/s) (g/vmt) (g/vkt) (g/s)
7:00 0 0% 0 0% 0 0% 0 0% 0 0.00E+00] 0.00E+00| 0.00E+00 | 0.00E+00| 0.00E+00 0.00E+00
8:00 0 0% 0 0% 18 100% 0 0% 18 2.52E+00| 1.57E+00] 3.99E-03 | 5.74E+00]| 3.56E+00 | 9.09E-03
9:00 0 0% 0 0% 18 100% 0 0% 18 2.52E+00| 1.57E+00] 3.99E-03 | 5.74E+00| 3.56E+00 | 9.09E-03
10:00 0 0% 0 0% 18 100% 0 0% 18 2.52E+00| 1.57E+00] 3.99E-03 | 5.74E+00| 3.56E+00 | 9.09E-03
11:00 0 0% 0 0% 18 100% 0 0% 18 2.52E+00| 1.57E+00] 3.99E-03 | 5.74E+00| 3.56E+00 | 9.09E-03
12:00 0 0% 0 0% 18 100% 0 0% 18 2.52E+00| 1.57E+00] 3.99E-03 | 5.74E+00| 3.56E+00 | 9.09E-03
13:00 0 0% 0 0% 18 100% 0 0% 18 2.52E+00| 1.57E+00] 3.99E-03 | 5.74E+00| 3.56E+00 | 9.09E-03
14:00 0 0% 0 0% 18 100% 0 0% 18 2.52E+00| 1.57E+00] 3.99E-03 | 5.74E+00| 3.56E+00 | 9.09E-03
15:00 0 0% 0 0% 18 100% 0 0% 18 2.52E+00| 1.57E+00] 3.99E-03 | 5.74E+00| 3.56E+00 | 9.09E-03
16:00 0 0% 0 0% 18 100% 0 0% 18 2.52E+00| 1.57E+00] 3.99E-03 | 5.74E+00| 3.56E+00 | 9.09E-03
17:00 0 0% 0 0% 18 100% 0 0% 18 2.52E+00| 1.57E+00] 3.99E-03 | 5.74E+00| 3.56E+00 | 9.09E-03
18:00 0 0% 0 0% 0 0% 0 0% 0 0.00E+00| 0.00E+00| 0.00E+00 | 0.00E+00] 0.00E+00 | 0.00E+00
19:00 0 0% 0 0% 0 0% 0 0% 0 0.00E+00] 0.00E+00| 0.00E+00 | 0.00E+00] 0.00E+00 0.00E+00
20:00 0 0% 0 0% 0 0% 0 0% 0 0.00E+00] 0.00E+00| 0.00E+00 | 0.00E+00] 0.00E+00 0.00E+00
Total O 0 180 0 180




Appendix A4

Idling Emission Rates




APPENDIX A4: IDLING EMISSION RATES

Inbound and Outbound Scales with Scale House located on ENTRANCE 2 Haul Route

Assume that for each trip, the truck spends 5 minutes idling

ALL On-Site Trucks (Landfill+Construction+WTFP)
No. of Trips per hour

No. of Trucks per hour

No. of idling minutes per hour

Cco
NOX

Cco
NOX

Used 4 km/hr to determine the idling emission factors
co
NOX

Cco
NOX

146
73
365
6.1

5.34
8.25

3.32
5.13

min
hr (equivalent hours)

g/vmt
g/vmt

glvkt
glvkt

3.69E-03 g/s per vehicle
5.70E-03 g/s per vehicle

2.24E-02 g/s
3.47E-02 g/s

Hour of Day

co NOX
(g’s) (g’s)

7:00 1.08E-02| 1.66E-02
8:00 2.24E-02| 3.47E-02
9:00 2.24E-02| 3.47E-02
10:00 2.24E-02| 3.47E-02
11:00 2.24E-02| 3.47E-02
12:00 2.24E-02| 3.47E-02
13:00 2.24E-02| 3.47E-02
14:00 2.24E-02| 3.47E-02
15:00 2.24E-02| 3.47E-02
16:00 2.24E-02| 3.47E-02
17:00 2.24E-02| 3.47E-02
18:00 1.08E-02| 1.66E-02
19:00 1.08E-02| 1.66E-02

20:00

1.08E-02| 1.66E-02

WTFP (ONLY)

No. of Trips per hour
No. of Trucks per hour
No. of idling minutes per hour

Cco
NOX

Cco
NOX

Cco
NOX

Cco
NOX

70
35
175
2.9

5.34
8.25

3.32
5.13

min
hr (equivalent hours)

g/vmt
g/vmt

glvkt
glvkt

3.69E-03 g/s per vehicle
5.70E-03 g/s per vehicle

1.08E-02 g/s
1.66E-02 g/s



Appendix B

Combustion Emission Calculations
— Landfill Gas-Fired Generators




Combustion Emission Calculations - Landfill Gas-Fired Generators
Based on AP-42 Chapter 2.4

Pollutant

Particulate Matter

Emission Factor

(kg/106 dscm
Methane)

770

Rating

E

from final section (Nov. 1998)

Emission

Factor

(kg/106

dscm

Methane) Rating

232 D

from draft section (Oct. 2008)

Total Gas Methane Emission Rate (g/s)
Volumetric Flow [Volumetri NOXx CO PM
CAT3516 Engine 0.14 0.07 - - - - 0.054
CAT3520 Engine 0.28 0.14 - - - - 0.108

Assumed % Methane

50%

source testing results used for Nox, CO, and D&F
source testing results used for Nox, CO, and D&F



Table 1: Sampling Summary - Flow Characteristics
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CAT 3516
Stack Gas Parameter Tess;clgg. . Tess\tlgg. 3 Te:\tlgg - AJ?II?(EE
Testing Date 15-Jun-10 16-Jun-10 16-Jun-10 -
Stack Temperature oF 671 671 674 672
°C 355 355 357 356
Moisture % 12.4 14.4 187 13.5
Velocity ft/s 75.75 77.67 78.4 77.3
m/s 23.1 23.67 23.9 23.6
Actual Flow Rate CFM 6,149 6,305 6,362 6,272
Referenced Flow Rate CFM 2,547 2,543 2,559 2,550
m%/s 1.2 1.2 1.2 1.3
Sampling Isokinetic Rate % 99 103 101 101
CAT 3520
Stack Gas Parameter Tess\tlgg. = Tess::’cN)g. - T%S\joNg' L A\-lrEOF-!r:éE
Testing Date 17-Jun-10 17-dun-10 18-Jun-10 -
Stack Temperature aF 834 829 835 833
°C 446 443 446 445
Moisture % 18.2 13.3 13.2 13.2
Velocity ft/s 168.3 167.7 167.9 167.9
m/s 51.3 511 51.2 51.2
Actual Flow Rate CFM 13,749 13,699 13718 13,720
Referenced Flow Rate CFM 4.929 4,923 4,931 4,928
m°fs 2.3 23 2.3 23
Sampling Isokinetic Rate % 98 98 99 98

Notes:

SVOC = Sampling for PAH's, Dioxins, and Furans
-All referenced values are expressed at 101.3kPa, 25°C

-Average of three tests

SVOC Test 1 was discarded due to insufficient process data

Detailed sampling results including individual test results can be found in Appendix B
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Table 2: Polycyclic Aromatic Hydrocarbons (PAH) - Averaged Results

CAT 3516 CAT 3520

Parameter Concentration Emission Rate Concentration Emission Rate

(ug/m’) (ugls) (ug/m®) (ugls)
1-Me__tMnaM13ﬂei_ - 28 ] - 34 _ Eir2as
1-Me_mylmamfeﬁ_i_i_i_<0-72_i_7<_0-278_7_7<0-_47_7 <0921
2—Ch|0nmpthaleE_7_7_7_<£71_7__7_<0.71_7__7<T3'7_ | <0731 B
2;@@%@@18_7_7_,,_:0-1_7_7_<£1 | =03 T | T <o7at '
&M@'@_hl@ene_i_i_f_iﬁi_ f_74-2_7_7_i79_7_7ﬂ7_
S—Methylihominthre_nei_i_i _7<_0.27_77_7<0._207_77_<0.6_7 i <146 |
7,12-Dimethylbenzo(a)anthracene | <02 | = <021 <06 ] <146
&1@m@vfﬂmraﬁne_i_i_i_<0;2_i <020 | <06 | =<1 6
Acengphinene T pi | S N ) S L R
&enaﬂﬂhﬁneﬁ_f_f_/_;fif_7_<70-15_7_7_<_L27'__j__7<0i7_ *
/_’\Dﬂﬂceﬁ_.i__i_f_i_ <004 ] <005 <024 | <055
Benzo(a)anthracene -} <004 <005} = 020 | S ‘
Bienzo_(a)ﬂﬁerif_i_i__igfg_7_7<_0-2L_7_:0F7 <146 :
,Benm(a)ﬂfeﬁ_i_7_7_7_<L-04_7__710£_7_7<_0767 _ | <o03s |
B@mufﬁnﬂ@e_f_i_,,_io-oii_ <005 | — 037 ) |
Enzm}ﬂtﬂeni_i_f_f_:0-_17_7_10-10_7_7:07-3__:__ <073
Benzo(e)pyrene — 23} <ot <03 | <oy I
Beinzo(ih-i)l)jfv'e_nei_i_i__iﬂ-%_i <005 | <016 | <037
Een%)ﬂﬂrafmeni_i_i_7_<0-704_7_7<_0057_7~ <016 =037 j
BEPEU.L_i_i_i_f_iwii__7_1371_7_7i19i_ _ [E2iron
Cm_ryseim_i_i_i_,,_i&%i_7_27_7__7_9073_ 210 |
Qor%ne_i_7_7_7_:%7_7_10-21_7_7_”;6__7_;1-_57_
PibinZ(a!_mamra@ef_7_7_7<_0-_0L_,,_j0£57_7_<7016_7 | <037 |
%nﬂa-%w@m_ei_i_i__ii&L_i_7<0_'217_,,_10-6_7__7<_1467_f -
Eluofimfﬂe_i__i_i_i_ﬁ_i_7_0-347_7_7%7_7_1-797_7
El_uﬂme,_7_7_7_7_70-2_7__7_033_7_7_10-37_ (240 ) @
iﬂ_deww?ﬁ:dme”_ei_7_,,_10E7_7_<£35_-7__7<_0E_f,_10-3L7_
m—“ﬂhfﬂli_i_i_i_iﬁi_ 7_72-1_7_7_313_7_7%87_
ME@UL_7_7_7__7_15£_f,_718_7_f_723£7__7_57_,
O;Tefp_henL_7_7_7_.7_21_7_7ﬂ37_ﬂ_7127_7_23-i_7 [
Eewlenei_i_7_7_7_<£2_7__7<_0-ﬂ_7_7<£67_7_<L6_7
‘Ph_eﬁmfeﬂii_i_i_,,_g-Li_ 7__,1-732_7_7_377_,,_7-5_7_
&Temenif_f_i_f_71i7_7_i6_7__7_207-_7_74_8-_7_
Pyrene _7_7_7_7_7_£17_77_70.1_7_7_7_53_7_70._6357_ iy
Quinoline R <02 | <0z | <06 B <18
Tetralin 06 0.76 <04 | <090
Notes:

-Sampling followed Environment Canada Method RM/2

-All referenced concentration values are expressed at 101.3kPa and 25°C

-Average of three tests

-When laboratory analysis was below the detection limit, this detection limit was used to calculate the concentration and emission rate.

Detailed sampling results including individual test results can be found in Appendix B

detected Contaminants |, \n Qornenan Uith lea chate heahmen) plon|
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Table 3: Dioxins and Furans - Average Results

CAT 3516
. i International Toxicity
Concentreglzon @11% TEQ Equivalent TEQ Emission Rate
Parameter Factor (IEQ)

. (pg/m3) (pg TEQ/m3) (pgls)
2,3,7,8-Tetra CDD * 28.3 1 28 46.0
1,2,3,7,8-Penta CDD 47.1 0.5 24 39.0
1,2,3,4,7,8-Hexa CDD 12.3 0.1 1.2 2.10
1,2,3,6,7,8-Hexa CDD . 15.9 0.1 1.6 2.60
1,2,3,7,8,9-Hexa CDD 14.5 0.1 1.4 2.40
1,2,3,4,6,7,8-Hepta CDD 18.8 0.01 0.19 0.31
1,2,3,4,6,7,8,9-Octa CDD 15.2 0.001 0.02 0.03
2,3,7,8-Tetra CDF ** 1376 0.1 140 220.0
1,2,3,7,8-Penta CDF 144.9 0.5 72 120.0
2,3,4,7,8-Penta CDF 268.0 0.05 13.0 22.00
1,2,3.4,7,8-Hexa CDF | 94.2 0.1 94 15.0
1,2,3,6,7,8-Hexa CDF 86.9 0.1 8.7 14.00
2,3,4,6,7 8-Hexa CDF 79.7 0.1 8.0 13.00
1,2,3,7,8,9-Hexa CDF 4.2 0.1 0.4 0.89
1,2,3,4,6,7,8-Hepta CDF 79.7 0.01 0.8 1.30 7
1,2,3,4,7,8,9-Hepta CDF 7.0 0.01 0.07 0.120
1,2,3,4,6,7,8,9-Octa CDF 9.4 0.001 0.0094 0.016

TEQ 310 500

CAT 3520
" B International Toxicity
c””ce“t"g':" L TEQ Equivalent TEQ Emission Rate
Parameter Factor (TEQ)
(pg/m3) (pg TEQ/m3) (pgls)

2,3,7,8-Tetra CDD * 1.0 1 1 3
1,2,3,7,8-Penta CDD 1.7 0.5 0.84 26 |
1,2,3,4,7,8-Hexa CDD 0.7 0.1 0.073 "0.22
1,2,3,6,7,8-Hexa CDD 1.0 0.1 0.1 0.29
1,2,3,7,8,9-Hexa CDD 1.0 0.1 0.1 029 |
1,2,3,4,6,7,8-Hepta CDD 2.4 0.01 0.024 0.072
1,2,3,4,6,7,8,9-Octa CDD 6.6 0.001 0.0066 0.02
2,3,7,8-Tetra CDF ** 27.6 0.1 2:8 8.5
1,2,3,7,8-Penta CDF 5.0 0.5 2.5 7.5
2,3,4,7,8-Penta CDF 7.0 0.05 0.35 1.1
1.2,3.4,7,8-Hexa CDF 3.7 0.1 0.37 11
1,2,3,6,7,8-Hexa CDF 4.0 0.1 0.4 12
2,3,4,6,7,8-Hexa CDF 3.2 0.1 0.32 0.99
1,2,3,7,8,9-Hexa CDF 0.7 0.1 0.068 0.21
1,2,3,4,6,7,8-Hepta CDF 5.9 0.01 0.059 0.18
1,2,3,4,7,8,9-Hepta CDF 1.2 0.01 0.012 0.038
1,2,3,4,6,7,8,9-Octa CDF 2.5 0.001 0.0025 0.0073 B

TEQ 9.0 27

Notes:

[1] Sample volume and volumetric flow rate based on dry referenced conditions (101.3kPa, and 25° C)

‘<'indicates that the laboratory results were less than the Estimated Detection Limit (EDL). This EDL was used to calculate the concentration and emission rafe.

* CDD = Chloro Dibenzo-p-Dioxin, ** CDF = Chloro Dibenzo-p-Furan, **CDF = Chloro Dibenzo-p-Furan
(J) Estimated concentration between the Estimated Detection Limit (EDL) and the Reportable Detection Limit (RDL)
- Refer to the lab report for EDL and RDL values
Detailed sampling results including individual test results can be found in Appendix B
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Table 4: Volatile Organic Compounds - Average Results

O -

CAT 3516 CAT 3520
Parameter Concentration Emission Rate Concentration Emission Rate
(ug/m?’) (mgls) (ug/m’) (mgls)
Dichlorodifluoromethane (FREON 12) <11.8 | <001 14 < 0.026
Chloromethane <91 < 0.01 <105 < 0.024 |
Vinyl Chloride R 117 | o001 <87 <002
[Bromomethane | <90 | <ou01 < 10.5 < 0.024
Chloroethane ] <40 < 0.005 <47 < 0.011
Trichlorofluoromethane (FREON 11) <45 <001 <53 | _=ou0t1
Acetone (2-Propanone) | <264 | <003 <271 | <0.062
1,1-Dichloroethylene <45 < 0.01 <53  <0.01
lodomethane <9.0 < 0.01 < 10.5 _<0.024
Carbon Disulfide <136 | <002 < 15.8 <0.036
Methylene Chioride(Dichloromethane) <980 <0.01 <105 ~ <0.024
|1,1-Dichloroethane <45 < 0.005 <53 <0012
trans-1,2-Dichloroethylene - <47 | <0006 | <53 <0.012
cis-1,2-Dichloroethylene 124 0.01 <79 < 0.018
Chloroform <45 i <0.01 <53 <0012
1,2-Dichloroethane <341 | <0000 ] <37 <0008
[Methyl Ethyl Ketone (2-Butanone) <228 <0.03 <21.0 < 0.048
1,1,1-Trichloroethane <45 < 0.005 <53 <0012
Carbon Tetrachloride <9.0 |1 <ooto | <105 <0024
“|Benzene i 165.9 02 133.4 0.307
1,1,2-Trichloroethane <90 | <0.01 <105 <0024
| 1,2-Dichloropropane <45 <0005 | <53 <0.012
Trichloroethylene <54 <0.01 <53 | =o0012
Dibromomethane <45 | <0005 <53 <002
| Bromodichloromethane <45 1 <0005 ] <53 <0.012
cis-1,3-Dichloropropene <45 < 0.005 <53 | <0012
trans-1,3-Dichloropropene 1 <31 B < 0.004 <37 <0008
Dibromochloromethane <4.0 | <0005 <47 <0011
Methyl Isobutyl Ketone <91 < 0.01 < 10.5 <0024
Methyl Butyl Ketone (2-Hexanone) <142 | <002 <158 | <0036 |
Toluene 176.0 0.21 1362 nERa
Ethylene Dibromide ] <45 | < 0.005 <53 <0012
Tetrachloroethylene 246 10,03 < 18.3 ] <0042
[Chlorobenzene - <514 | <001 <53 <0012
1,1,1,2-Tetrachloroethane | <45 < 0.01 <53 <00
[Ethylbenzene 495 ~__0.06 25.3 N _poigey @ |
m/pXylene  (commneSerio) mﬂm 948 | oH 50.6 0.2
|Styrene o ] <45 | < 0.01 <53 <001
/Jo-Xylene 7(@.&\"\“ See Ao\ Xlere 262 ~ 0.03 < 14.9 = <003
Bromoform ' <45 <001 <53 <001
1,1,2,2-Tetrachloroethane N <45 | < 0.01 <53 Y
1,2,3-Trichloropropane <90 | <00 <105 <002 |
1,3-Dichlorobenzene <90 =001 < 10.5 <002
1,4-Dichlorobenzene j < 13.6 | <002 <123 | <003
1,2-Dichlorobenzene <9.0 < 0.01 < 10.5 < 0.02

Notes:

-Sampling followed U.S. EPA SW846 Method 0030-VOST

_All referenced concentration values are expressed at 101.3kPa and 25°C
-Average of six tests

_When laboratory analysis was below the detection limit, this detection limit was used to calculate the concentration and emission rate.

Detailed sampling results including individual test results can be found in Appendix C
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Table 5: Gaseous Pollutants - Average Results

CAT 3516
c .
oRcentration Emission Rate
Parameter Actual O,

(ppm) (ma/m?) (gls)
Nitrogen Oxides, expressed as NO; (NOy) 103.1 193.9 0.23
Sulphur Dioxide (SO3) 245 64 0.1
Total Hydrocarbons (expressed as Methane) 1130 739 0.89
Total Hydrocarbons (10 min.) 1200 - -
Total Hydrocarbons (30 min.) 3.0 - -
Carbon Monoxide (CO) 2.2 25 0.02

(%)
Oxygen (O2) 7.4 - -
CAT 3520
c .
encenteation Emission Rate
Parameter Actual O,

(ppm) (ma/m®) (gls)
Nitrogen Oxides, expressed as NO, (NOy) 50.4 94.8 0.22
Sulphur Dioxide (SO5) 22 57.5 01
Total Hydrocarbons (expressed as Methane) 1331 871 2.00
Total Hydrocarbons (10 min.) 1530.0 - 5
Total Hydrocarbons (30 min.) 11.7 - -
Carbon Menoxide (CO) 3.5 4.0 0.03

(%)

Oxygen (Oz) 8.0 - -
Notes:

-Sampling followed U.S. EPA Method 3 (O; and CO,), Method 10 (CO), Method 6C (SO,), and Method 7E (NO)

-All referenced concentration values are expressed at 101.3kPa and 25°C

-Average all tests

-Emission rate for CAT 3516 calculated based on average volumetric flow rate of 1.2 Rm®/sec
-Emission rate for CAT 3520 calculated based on average volumetric flow rate of 2.3 Rm/sec
Detailed sampling results including individual test results can be found in Appendix D
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Appendix C

Combustion Emission Calculations
— Landfill Gas Flares




Based on AP-42 Chapter 2.4

Combustion Emission Calculations - Landfill Gas Flares

from final section (Nov. 1998)

Emission Factor
Pollutant (kg/106 dscm Rating
Methane)
Nitrogen Dioxide 650 C
Carbon Monoxide 12000 C
Particulate Matter 270 D
from draft section (Oct. 2008)
Emission Factor
Pollutant (kg/10° dscm Rating
Methane)
Nitrogen Dioxide 631 A
Carbon Monoxide 737 A
Particulate Matter 238 A

Total Gas Volumetric

***% dscm = dry standard cubic meter ****

Flow Rate (standard)

Methane Volumetric
Flow Rate (standard)

Emission Rate (g/s)
3 3
me/s me/s NOX co PM
Flare 1 0.57 0.285 0.185 3.42 0.077
Flare 2 1.04 0.52 0.338 6.24 0.140
Candlestick Flare 1.0 0.5 0.325 6.00 0.135
Assumed % Methane 50%

<--- use source testing results for this flare for Nox



Appendix D

Emission Rate Calculations for the
Diesel-Fired Emergency Generator




G1: Emission Rate Calculations for the Diesel-Fired Emergency Generator - Ottawa Landfill Leachate Plant

Source ID - LEACHGEN

RWDI Project #1100036

Contaminant

Emission Factor

Emission Factor

Emission Rate

Emission Rate

Data Quality Rating

(Ib/hp-hr) (g/hp-hr) (g/hr) (a/s)
Oxides of Nitrogen ™ -- 4.35 2262 0.63 A
Carbon Monoxide -- 0.54 281 0.078 A
Particulate Matter ™ -- 0.05 26 0.007 A
Sulphur Dioxide @ 0.00205 0.93 484 0.13 D

Note:

[1] Emission Factors from specifications provided by Cummins for a DFEG-320 kW Generator
[2] Emission Factor from AP-42 Chapter 3.3 "Gasoline and Diesel Industrial Engines"

Additional Information from specifications provided by Cummins for a DFEG-320 kW Generator

HP at Rated kW =

Exhaust Gas Flow =

Exhaust Temperature =

520 hp based on Cummins Specifications

2610 cfm
1.23 m%/s

810 °F



Diesel generator set
QSX15 series engine
EPA emissions

Specification sheet
350 kW - 500 kW standby

Our energy working for you.™

Description

Cummins Power Generation commercial generator sets
are fully integrated power generation systems providing
optimum performance, reliability and versatility for
stationary standby and prime power applications.

This generator set is designed in facilities
certified to ISO 9001 and manufactured in
facilities certified to ISO 9001 or ISO 9002.

The Prototype Test Support (PTS) program
verifies the performangce integrity of the
generator set design. Gummins Power
Generation products bearing the PTS symbol
meet the prototype test requirements of NFPA
110 for Leve! 1 systems.

All low voltage models are CSA certified to
product class 4215-01.

The generator set is avallable Listed to UL
2200, Stationary Engine Generator
Assemblies. The PowerCommand control is
Listed to UL 508 - Category NITW7 for U.S.
and Canadian usage. Circuit breaker
assembiies are UL 489 Listed for 100%
continuous operation and also UL BG9A Listed
Service Equipment.

Generation

Features

Cummins® heavy-duty engine - Rugged 4-cycle,
industrial diesel delivers reiiable power, low emissions
and fast response to load changes.

Alternator - Several alternator sizes offer selectable
motor starting capability with low reactance 2/3 pitch
windings, low waveform distortion with non-linear loads
and fault clearing short-circuit capability.

Permanent magnet generator (PMG} - Offers
enhanced motor starting and fault clearing short-circuit
capability.

Control system - The PowerCommand® electronic
control is standard equipment and provides total genset
system integration including automatic remote
starting/stopping, precise frequency and voltage
regulation, alarm and status message display,
AmpSentry  protection, output metering, auto-shutdown
at fault detection and NFPA 110 Level 1 compliance.

Cooling system - Standard integral set-mounted
radiator system, designed and tested for rated ambient
temperatures, simplifies facility design requirements for
rejected heat.

Enclosures - Optional weather protective and sound
attenuated enclosures are available.

Fuel tanks - Dual wall sub-base fuel tanks are also

offered.
U.S. EPA Engine certfied to U.S. EPA Nonroad Source NFPA - The genset accepis full rated load in a single step
Ernissions Standards, 40 GFR 89, Tier 2. in accordance with NFPA 110 for Level 1 systems.
Warranty and service - Backed by a comprehensive
warranty and worldwide distributor network.
Standby rating | Prime rating I Contlnuous rating Data sheets
60 Hz 50 Hz 60 Hz 50 Hz 60 Hz 50 Hz
Model KW (kVA) kW {kVA) kW (kVA) KW {kVA) KW (kVA) 60 Hz 50 H
DFEG 350 (438) 20 i D-3398
DFEH 400 (500) 352 {440) 50{438) 320 {400) D-3399
PFEJ 450 (563) 400 (500) 410 (513) 364 (455) D-3400 D-3403
DFEK 500 (625) 440 (550) 455 (568) 400 (500) D-3401 D-3404

2008 | Cummins Power Generatioh Inc. | All rights resarved | Specificatians subject to change without notice | Gumming Power Generatian
and Cummins are registered trademarks of Gummins Inc. PowerGommand, AmpSentry InPower and “Our energy working for you."” are
irademarks of Cummins Power Generatlon. Other company, product or service names may be trademarks or service marks of others.
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Generator set specifications
Governor regulation class

ISO 8528 Part 1 Clags G3

Voltage regulation, no lead to full load +0.5%
Random voltage variation +0.25%
Frequency regulation Isochronous
Random frequency variation +0.25%

Radio frequency emigsions compliance

|EC 801.2, Level 4 electrostatic discharge
IEC 801.3; Level 3 radiated susceptibility

Engine specifications

Design Turbocharged with air-to-air charge air cooling

Bore 136.9 mm (5.39 in}

Stroke 168.9 mm (6.65 in)

Displacement 14.9 L {@12.0in"

Cylinder block Cast iron with replaceable wet liners, in-line & cylinder
Battery capacity 800 amps minimum at ambient iemperature of D °C (32 °F)
Battery charging alternator 35 amps

Starting voltage 24 volt, negative ground

Fuel system Full authority electronic {FAE} Cumimins HPI-TP

Fuel fitier S ! i !

Air cleaner type

Lube oil filter type(s)

filtration

Single spin-on combination element with full flow and bypass

Standard cooling system

40 °C (104 °F) ambient radiator

Alternator specifications

Design Brushlass, 4 pole, drip proof revolving field
Stator 2/3 pitch
Rotor Direct coupled, flexible disc

Insulation system

Class H per NEMA MG1-1.65 and BS2757

Standard temperature rise

125 °C (257 °F) standby

Exciter type

Permanent magnet generator (PMG)

Phase rotation

AU.BM,CW)

Aliernator cooling

Direct drive centrifugal blower

AC waveform total harmonic distortion

< 5% no load to full linear load, < 3% for any single harmonic

Telephone influsnce factor (TIF}

< 50 per NEMA MG1-22.43

Telephone harmonic factor (THF}

<3

Available voltages
60 Hz line-neutral/line-line

50 Hz line-neutral/line-line

* 110/190 « 110/220 » 115/200 + 115/230 »110/190 « 110/220 « 115/200 « 115/230
» 120/208 » 127/220 « 139/240 * 220/380 *120/208 « 127/220 « 139/240 * 220/380
* 230/400 » 240/416 * 255/440 « 277/480 » 230/400 » 240/415 s 255/440
» 347/600
Note; Consult factory for other voltages.
Generator set options and accessories
Engine O 105 °C rise alternator Fuel system - 50 Hz Generator set
1 208/240/480 V, O 150 °G rise alternator O 155 L (41 gal) in-skid day tank O AC entrance box
thermaostatically O 120/240 V, 300 W {dual wall} [ Batteries
controlled coolant heater anti-condensation heater O 208 L (55 gal) in-skid day tank 1 Battery charger
for ambient above 4.5 °C  Exhaust system (single wall) O Export box packaging

(40 °F} [ Critical grade exhaust silencer
0 208/240/480 V, [0 Exhaust packages
thermostatically 1 Industrial grade exhaust silencer

controlled coolant heater [ Residential grade exhaust silencer
for ambient below 4.5 °C  Fuel system - 60 Hz

{40 °F) O] 1136 L {300 gal) sub-base tank
0 120 V 300 W lube oil 0 1514 L {400 gal) sub-base tank

heater 1 1883 L {500 gal) sub-base tank
O Heavy duty air cleaner 0O 2271 L (600 gal} sub-base tank

with safety element 0 2498 L (660 gal) sub-base tank
Alternator 0 3218 L (850 gal) sub-basse tank
1 80 °C rise alternator O 6435 L (1700 gal) sub-base tank

O 1585 L (425 gal) sub-base tank

1 3191 L {850 gal) sub-hase tank

Cooling system

O High ambient 50 °C (122 °F)
radiator

Control panel

1 120/240 V, 100 W control anti-
condensation space heater

O Ground fault alarm

O Power transfer control

O Remote fault signal package

O Run relay package

Note: Some options may not be available on all modeis - consult factory for availability,

Our energy working for you.™
Www,cumminspower.com

@2008 | Cummins Power Generation Inc. | All rights reserved | Specifications sublect ta change without notice | Cummins Power Generation

and Cummins are registerad trademarks of Gummins Inc. PowerCommand, AmpSantry, InPower and “Qur energy working for you.” are
tractemarks of Cummins Powset Generation. Cther company, product of sarvice names may ba tradermarks or sarvice marks of others.

5-1582 (2/08)

O UL 2200 Listed

O Main line circuit breaker

0 Paralleling accessories

O Remote annunciator panel

O Spring isolators

0 Enclosurs: aluminum, steel,
weather protective or sound
attenuated

O 2 year standby warranty

O 2 year prime powar warranty

O 5 year basic power warranty

O 10 year major components warranty

Power
Gieneration




Control system PCC 2100 or PCC 3201

PowerCommand control s an integrated generator
set control system providing governing, voltage
regulation, engine protection and operator interface
functions. Major features include:

- Integral AmpSentry" Protective Relay providing a full
range of alternator protection functions that are
matched to the alternator provided.

- Battery monitoring and testing features and smart
starting control system.

- Three phase sensing, full wave rectified voltage
regulation system, with a PWM output for stable
operation with all load types.

- Standard PCCNet™ and optional Echelon® LONWORKS®
network interface.

- Control suitable for operation in ambient temperatures
from -40 °C to +70 °C {-40 °F to +158 °F) and altitudes
to 5000 meters (13,000 feet).

- Prototype tested; UL, CSA, and CE compliant.

- inPower " PC-based service tool available for detailed
diagnostics.

Operator/display panel

- Off/manual/auto mode switch

- Manual run/stop switch

- Panel lamp test switch

- Emergency stop switch

- Alpha-numeric display with pushbutton access for
viewing engine and alternator data and providing setup,
controls and adjustments

- LED lamps indicating genset running, not in auto,
common warning, common shutdown

- Configurable for local language

Engine protection

- Qverspeed shut down

- Low oil pressure warning and shut down

- High coolant temperature warning and shut down
- High oil temperature warning (some models)
- Low coolant level warning or shut down

- Low coolant temperature wamning

- High and low battery voltage warning

- Weak battery warning

- Dead battery shut down

- Fail to start {overcrank) shut down

- Fail to crank shut down

- Redundant start disconnect

- Cranking lockout

- Sensor failure indication

Engine data

- DC voltage

- Lube oil pressure

- Coolant temperature

- Lube oil temperature {some models)
- Engine speed

Our energy working for you.™
WWww.CUmMinspower.com

and Cumming are registered trademarks of Gummins Inc. PowerCommand, AmpSentry, InPower and “Our energy working for you." are
trademarks of Cummins Power Generation. Cther company, product or service names may be trademarks ar service marks of others.

AmpSeniry AC protection

- Over current and shori-circuit shut down

- Over current warning

- Single and three phase fauit regulation

- Qver and under voltage shut down

- Over and under frequency shut down

- Overload warning with alarm contact

- Reverse power and reverse Var shut down
- Excitation fault

Alternator data

- Line-to-line and line-to-neutral AC volts

- Three phase AC current

- Frequency

- Total and individual phase power factor, kW and kVA

Other data

- Genset model data

- Start attempts, starts, running hours
- kW hours (total and since reset)

- Fault history

Governing

- Digital electronic isochronous governor
- Temperature dynamic governing

- Smart idle speed mode

- Glow plug control (some models)

Voltage regulation

- Digital PWM electronic voltage regulation
- Three phase line-to-neutral sensing

- Suitable for PMG or shunt excitation

- Single and three phase fault regulation

- Configurable torque matching

Control functions

- Data logging on faults

- Fault simulation {requires InPower)

- Time delay start and cooldown

- Cycle cranking :

- Configurable customer inputs (4)

- Configurable customer outputs (4)

- Configurable network inputs (8) and outputs (16) (with
optional network).

- Remote emergency stop

Paralleling {Option)

- Active digital phase lock loop synchronizer

- Isochronous KW and kVar load sharing conirols

- KW import/export and kVar/PF control for utility (mains)
paralieling

Options

O PCC 3201 paralleling control

O LED bargraph AC data display

0 Thermostatically controlled space heater

1 Key-type made swiich

'0 Ground fault module

O Auxiliary relays (3)
O Echelon LONWORKS interface
0 Modion Gateway to convert to Modbus (loose)

0O PowerCommand iWatch web server for remote
monitoring and alarm notification (loose)

01 Digital input and output modute(s) (loose)
0 Remote annunciator (loose)

For further detail on PCC 2100 see document 5-1409.
For further detail on PCC 3201 see document S-1444.

Generation

©2008 | Cummins Power Generation Inc. | All rights reserved | Specifications subject to change without hotice | Gummina Power Generation e Powel‘
[

S-1582 (9/08)



Ratings definitions

Emergency standby power {ESP):

Applicable for supplying power to varying electrical load — °
for the duration of power interruption of a reliable utility
source. Emergency Standby Power (ESF) is in ! Dim 8"
accordance with 1SO 8528. Fue! Stop power in
accordance with ISO 3046, AS 2789, DIN 6271 and BS s
5514.

Limited-time running power {LTP):

Applicable for supplying power to a constant electrical
load for limited hours. Limited Time Running Power (LTF) i
is in accordance with SO 8528.

Prime power (PRP) DE! ‘[
L

Applicable for supplying power to varying electrical load
for unlimited hours. Prime Power (PRP) is in accordance |
with 1SO 8528. Ten percent overload capability is v Dim "A”
available in accordance with ISO 3048, AS 2789, DIN

6271 and BS 5514.

Base load {continuous) power (COP):
Applicable for supplying power continuously to a

This outline drawing is for reference only. See fespective model

constant electrical load for unlimited hours. Continuous data shest for specific model outline drawing number.
Power {COP) in accordance with ISO 8528, ISO 3046, AS . . .
2789, DIN 6271 and BS 5514. Do not use for installation design
Dim “A” Dim *B” Dim “C” Set Weight* Set Weight*
mm {in.) mm (in.} mm (in.} dry kg (ibs) wet kg {Ibs)
138641524y 1524 (60.0}). Lo |asi2 7e)y L :3856,(8500) . o . 13992 (8BODY. . . -
"[3864 (152.1) 1524 (60.0) ' 1812 (71.3) 3856 (8500} 3892 (8800}
3864 (152.1) 1524 (60.0) 1812 (71.3) 4082 (9000) 4218 (9300)
3864 (152.1) 1524 (60.0} 1812 (71.3) 4309 (9500) 4445 (3800)

* Weights represent a set with standard features. Ses outline drawings for weights of other configurations.

Cummins Power Generation
1400 73" Avenue N.E. -
Minneapolis, MN 55432 USA
Telephone: 763 574 5000

Fax: 763 574 5298

Warning: Back feed to a utility system can cause elsctrocution and/or property damage. Do not connact to any building’s electrical system
except through an approved device or after building main switch is open.

Our energy working for you.™
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Model: DFEG
KW rating: 350 standby
320 prime
Frequency: 60
Fuel type: Diesel

> Generator set data sheet Power

Generation

Our energy working for you.™

Exhaust emission data sheet: EDS-187
Exhaust emission compliance sheet. EPA-1027
Sound performance data sheet. MSP-186
Cooling performance data sheet: MCP-110
Prototype test summary data sheet: PTS-145
Standard set-mounted radlator cooling outline: 0500-3326

Optional set-mounted radiator cooling outline:
Optional heat exchanger cooling outline:
Optional remote radiator cooling outline:

Standby

Fuel consumption | iw kvA)
Ratings 350 (438)
Load 1/4 1/2 ala Full
US gph 9.0 14.3 19.4 24.1
L/hr 34 54 73 o 32 51 62

. Standby Prime Continuous
Engine rating rating rating
Engine manufacturer Cummins Inc.
Engine model QSX15-G3
Configuration Cast iron with replaceable wet cylinder liners, in-line 6 cylinder
Aspiration : Nonroad 2, turbocharged with air-to-air charge air cooling
Gross engine powsr output, kWm (bhp} 563.0 (755.0) 507.3 (680.0) e
BMEP at rated load, kPa (psi) 1716.8 (249.0) 1578.9 (229.0)
Bore, mm (in} 136.9 (5.39)
Stroke, mm (in) 168.9 (.65)
Rated speed, rpm 1800
Piston speed, m/s (ft/min} 10.1 {1995.0)
Compression ratio 17.0:1
Lube oil capacity, L (gt} 83.3 (88.0)
Overspeed limit, rpm 2150 + 50
Regenerative power, KW 52.0
Fuel flow
Fuel flow at rated load, L/r (US gph) 423.8 (112.0)
Maximuim inlet restriction, mm Hg (in Ha) 127.0 (5.0
Maximum return restriction, mm Hg (in Hg) 165.1 (6.5)

©2008 | Cummins Power Generatian Inc. | All rigits reserved | Specifications subject to change without notice | Gummins Pawer Generation
and Cummins are registered trademarks of Cummins Ing. “Our energy working for you.” is a ttademark of Cummins Power Generation.
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- Standby Prime Continuous
Air rating rating
Combustion air, m*/min (scfrm) 32.4(1145.0 31.1 {1100.0)
Maximum air cleaner restriction, kPa {in H,0} 6.2 (25.0)
Alternator cooling air, m*/min {scfrm} 62.0 (2190.0)
Exhaust
Exhaust flow at rated load, m*/min (cfm) 73.6 (2600.0) 70.9 (2505.0)
Exhaust temperature, °C {°F) 432.2 (810.0) 429.4 (805.0)
Maximum back pressure, kPa (in H,0) 10.2 (41.0)

Standard set-mounted radiator cooling
Amblent design, °C (°F} :
Fan load, kW (HP}

40 (104)

Coolant capagity (with radiator), L (US gal} 57.9 (15.3)

Coolant system air flow, m*/min {scfm) 707.5 (25000.0)

Total heat rejection, MJ/min (Btu/min} 15.7 (14785.0} | 14.8 (13970.0)
Maximum cooling air flow static restrition, kPa (in H,0) 0.12 (0.5)

Optional set-mounted radiator cooling
Ambient design, °C (°F}

Fan load, KW= (HP)

Cuoolant capagity (with radiator), L {US gal}

Cooling system air flow, m®/min {scfm}

Total heat rejection, Md/min (Btu/min} P
Maximum cooling air flow static restriction, kPa {in H,0) e

Optional heat exchanger cooling

Set coolant capacity, L (US gal)

Heat rejected, jacket water circuit, MJ/min {Btu/min)

Heat rejected, after-cooler circult, MJ/min (Btu/min)

Heat rejected, fuel circuit, MJ/min (Btu/min}

Tota! heat radiated to room, MJ/min (Btu/min}

Maximum raw waitsr pressure, jacket water circuit, kPa (psi)
Maximum raw water pressure, aftercooler circuit, kPa (psi)
Maximum raw water pressure, fuel circuit, kPa {psi)

Maximurm raw water flow, jacket water circuit, L/min (US gakl/min)
Maximum raw water flow, aftercooler circuit, L/min {US gal/min)
Maximum raw water flow, fusl circuit, L/min {US gal/min)
Minimum raw water flow @ 27 °C (80 °F) Inlet temp, jacket water
circuit, L/min {US gal/min)

Minimum raw water fiow @ 27 °C (80 °F} Inlet remp, after-cooler
circuit, L/imin (US gal/min)

Mimimum raw water flow @ 27 °C (80 °F) Inlet temp, fuel circuit, L/min

(US gal/min}

Raw water delta P @ min flow, jacket water circuit, kPa (psi)

Raw water deita P @ min flow, afier-cooler circuit, kPa (psi)

Raw water detta P @ min flow, fusl circuit, kPa {psi}

Maximum jacket water outlet temp, °C (°F)

Maximum after-cooler inlet temp, °C (°F)

Maximum after-cooler inlet temp @ 25 °C (77 °F) ambient, °C {°F)

Our energy working for you.™
Wyyw.cumminspower.gom

Power

©2008 | Gummins Power Generatian Inc. | Al rights reserved | Specifications subject 1o change without natice | Cummins Power Generation G en erati on
and Cummins are registered trademarks of Cummins Inc. “Our energy working for you.” Is a trademark of Cummins Power Generation,

D-3398 (8/08) ®



Optional remote radiator cooling’

Set coolant capacity, L {US gal)

Max flow rate @ max friction head, jacket water circuit, L/min

(US gal/min)

Heat rejected, jacket water circuit, MJ/min (Btu/min)

Total heat radiated to room, MJ/min (Btu/min}

Maximum friction head, jacket water circuit, kPa (psi)

Maximum static head, jacket water circuit, m (ff)

Maximum jacket water outlst temp, °G °F)

Weights®

Unit dry weight kgs {lbs) 3856 (8500)
Unit wet weight kgs (Ibs) 3092 (8800}
Notes:

'For non-standard remots installations contact your local Cummins Power Generation representative.
2Waeights represent a set with standard features. See outline drawing for weights of other configurations.

Derating factors

Genset may be operated up to 3650 m (11900 fi} and 40 °C (104 °F) without power deration. For sustained

Standby operation above these conditions, derate by 1.8% per 305 m {1000 ), and 10.0% per 10 °C (5.6% per 10 °F.
Prime Genset may be operated up to 3650 m (11900 ft) and 40 °C (104 °F) without power deration. For sustained
operation above these conditions m (1000 ft), and 10.0% per 10 °C (5.6% per 10 °F).
e AT SRRt AR T
535, r pTh e e i ﬁ?’
Continuous >

Ratings definitions

Emergency standby power
{ESP):

Limited-time running power
(LTP):

Prime power (PRP):

Base load (continuous)
power [{COP):

Applicable for supplying power to
varying electrical load for the
duration of power interruption of a
reliable utility source. Emergency
Standby Power (ESP) is in
accerdance with 1SO 8528. Fuel
Stop power in accordance with
I1S0O 3046, AS 2789, DIN 6271 and
BS 5514,

Applicable for supplying power
to a constant electrical load for
limited hours. Limited Time
Running Power (LTP) is in
accordance with 1SO 8528.

Applicable for supplying power
to varying electrical load for
unlimited hours. Prime Power
{PRP} is in accordance with ISO
8528. Ten percent overload
capability is available in
accordancs with SO 3046,

AS 2789, DIN 6271 and BS 5514.

Applicable for supplying power
continuously to a constant
electrical load for unlimited
hours. Continucus Power (COP}
is in accordance with ISO 8528,
1SO 3048, AS 2789, DIN 6271
and BS 5514.

Our energy working for you.™

Www.cumminspower.com
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Alternator data

Three phase table' 105 °C 105 °C 125 °C 125°¢c | 125°¢ | 128°c | 128°C | 150°C | 150 °C | 150 *¢| 150 °C
Feature code B259 B301 B258 B252 B414 B246 B300 B426 B413 B424 B419
Atemator data shest 306 305 306 305 306 305 305 305 305 305 | 308
110/180 110/190 120/208 | 120/208 110180 | 120/208
thru thru thru thru thru thru
139/240 139/240 138/240 | 138/240 139/240 | 139/240
Voltage ranges 200/380 347/600 590/380 240/416 | 240/416 277/480 | 347/600 290/380 | 2407418 277/480 347/600
thru thru thru thru thru thru
‘ 277/480 277/480 277/480 | 277/480 277/480 | 277/480
Surge kKW 512 515 509 812 514 515 515 5089 512 515 515
Motor start'mg KVA (at Shunt K
90% sustained voltage)
PMG 1896 1749 1749 1748 1886 1749 1749 1743 1749 1749
Full load current amps at | 110/190 120/208 11 0/220 115/230 139/240 220/380 230/400 240/416  255/440 277/480 347/600
standby rating 1329 1214 1148 1088 1052 665 63 607 574 526 421
Notes:

* Single phase power can be taken from a three phase generator set at up to 40% of the generator set nameplate kW rating at unity power factor.

Formulas for calculating full load currents:

Three phase output

KW x 1000
Voltage x1.73x0.8

Single phase output

KW x SinglePhaseFactor x 1000
Voltage

Cummins Power Generation
1400 73" Avenue N.E.
Minneapolis, MN 55432 USA
Phone: 763 574 5000

Fax: 763 574 5298

Warmning: Back feed to a utility system can cause electrocution and/or property damage. Do not connect to any building’s electrical system

except through an approved device or after building main switch is open.
Our energy working for you.™
Www.cUMMIiNSpower.com
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Exhaust Emission Data Sheet

350DFEG

60 Hz Diesel Generator Set
EPA Emissions: Tier 2

Power
Generation

Engine Information:

Model: Cummins Inc. QSX15-G9 Nenroad 2 Bore: 5.39 in. {137 mm)
Nameplate BHP @ 1800 RPM: 755 Stroke: 6.65 in. (169 mm)
Type: 4 Cycle, In-Line, 6 Cylinder Diesel Displacement: 912 cu. in. (14.9 liters )
Aspiration: Turbo-charged with air-to-air charge air cooling
Compression Ratio: 17:1
Emission Control Device: Turbocharged with Charge Air Cooled

114 12 3/4 Full Eull
PERFORMANCE DATA Standb Standb Standby Standby Prime
Engine HP @ Stated Load {1800 RPM) 150 273 397 520 478
Fuel Consumption (gal/hr) 9.1 14.6 19.4 24.3 22.8
Exhaust Gas Flow (CFM) 1150 1720 2280 2610 2540
Exhaust Temperature {°F) 680 785 820 810 815
EXHAUST EMISS|ON DATA
HC (Total Unburned Hydrocarbons) 0.23 0.10 0.07 0.08 0.06
NOx (Oxides of Nitrogen as NO2) 2.90 3.20 3.70 4.35 415
CO (Carbon Monoxide) 0.60 0.45 0.30 0.54 0.36
PM (particular Matter) 011 Q.06 0.05 0.05 0.05
Smoke (Pierburg) 0.50 0.55 0.55 0.50 0.51

All values are Grams per HP-Hour

Test Methods:

Fuel Specification:

Reference Conditions:

different results.

Data Subiect to Change Without Notice.

Steady-State emissions recorded per ISO8178-
load (+/-2%) with engine temperatures, pressures an

25 °C (77 °F) Air Iniet Temperature, 40°C (104°
10.7 gfkg (75 grains HO/Ib} of dry air Humidity (required for NOx
allowable limit for ciean filter; Exhaust Back pressure set to maximum allowable limit.

Data was taken from a single engine test according
instrumentation and engine-to-engine variability. Te

TEST METHODS AND CONDITIONS

40-48 Cetane Number, 0.05 Wt.%
Type 2-D and ASTM D975 No. 2-D.

F) Fuel Iniet Temp:

fo the test methods, fuel specification and
sts conducted with alternate test methods,

1 during operation at rated engine speed (+/-2%) and stated constant
d emission rated stabilized.

max. Sulfur: Reference 1S0O8178-5, 40CFR86.1313-98

erature, 100 kPa (29.53 in Hg) Barometric Pressure;
correction); Intake Restriction set to maximum

reference conditions stated above and is subjected to
instrumentation, fuel or reference conditions can yield

Cummins Power Generation

Data and Specifications Subject to Change Without Notice
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Power Sound
Generation

Sound Pressure Level @ 7 meters, dB(A)
See Notes 1-8 listed below

Data

350DFEG 60Hz

Configuration 3 5 M:asuremint Locatison Numb;r = = Average
Standard - Unhoused minte | gy | 92 | e2 | 91 | 8 | 91 | 8 | 92 90
F184-Critical Muffler Mowted | g3 [ g1 | g0 | 88 | 8 | 90 | 8 | 9 89
F200-Westher Mowled | g7 | gg | g2 | 85 | 8 | 8 | 82 | 8 86
w207 uiet eV Fretstage | Meumed | gg | g7 | 82 | 80 | 77 | 78 | 80 | & 85
F202 - Quiet Site 1l Second Mounted
Sioge fourted 174 | T4 | 70 | T 72 | 72 | T3 | 72 72
Sound Power Level, dB(A)
See Notes 2-6, 9, 10 listed below
; Octave Band Center Frequency (Hz) Overall Sound
Configuration | 55T 25 ] 250 | 500 | 1000 | 2000 | 4000 | 8ong | Powerteve
Standard - Unhoused (Note 3) é:fl-:glfxzt 80 a7 103 108 110 111 110 108 117
F184-Critical Muffler Mourted | g5 | 4p3 | 103 | 108 | 109 | 109 | 106 | 104 115
F200-Weather Mounied | 405 | 408 | 102 | 106 | 108 | 107 | 104 | 98 114
F201- Quiet Ste Il st Stage | Movmied | 402 | 108 | 101 | 104 | 107 | 105 103 | 96 113
£202 - et St 1 Second Siage | Mouled | 7gy | 91 | o2 | 94 | 05 | 97 | %4 | 66 102
Exhaust Sound Pressure Level @ 1 meter, dB(A)
Octave Band Center Frequency (Hz) Sound
Open Exhaust S5 T35 250 | 500 | 1000 | 2000 |A4000 | 8000 | Pro=str
(No Muffler Rated Load} Lovel
g0 | 106 | 1og | 107 | 109 [ 110 [ 111 | 105 117.1

Note:

'y

positions are at 7m (23 ft) from the surface of the generator set and 1.2m (48" from floor level.
Sound levels are subject to instrumentation, measurement, installation and manufacturing variability.
Sound data with remote-cocled generator sets are based on rated loads without cooling fan noise.
Sound levels for aluminum enclosures are approximately 2 dB{A)s higher than lisied sound levels for steel enclosures.
Sound data for generator set with infinite exhaust do not include exhaust noise.

Data is based on full rated ioad with standard radiator-cooling fan package

Sound Pressure Levels are measured per ANSI $1 13 and ANS! 512.18, as applicable.

Reference sound pressure is 20 pPa.

Sound Power Levels per ISO 3744 and IS0 8528-10, as applicable.

Reference power = 1 pw (1072W)

Exhaust Sound Pressure Levels are per ISO 6798, as applicable.

LRl

—
oo

Cumming Power Generation Data and Specification Subject to Change Without Notice

Position 1 faces the engine front. The positions proceed around the generator sel in a counter-clockwise direction in 45° increments. All
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Appendix E

Leachate Evaporator Source Testing and Results




Table 1: Summary of Sampling Parameters and Methodology

Source Location No. of Tests

Sampling Parameter

Sampling Method

Leachate Evaporator Stack NW

w

Flow Rate, Temperature, Moisture

0sTCcH Methods 1 to 4 ( including US EPA Method 2G)

Leachate Evaporator Stack NW

Total Particulate Matter™

osTc™ Method 5

Leachate Evaporator Stack NW

Metals (including Hg)

US EPA™ Method 29

Leachate Evaporator Stack NW

Polycyclic Aromatic Hydrocarbons, Dioxins and Furans

Environment Canada Method RM/2

Leachate Evaporator Stack NW

Volatile Organic Compounds

US EPA®? S\W846 Method 0030 VOST

Leachate Evaporator Stack SE

Flow Rate, Temperature, Moisture

0STCM Methods 1 to 4 (including US EPA Method 2G)

Leachate Evaporator Stack SE

Total Particulate Matter™

osTc™ Method 5

Leachate Evaporator Stack SE

Metals (including Hg)

US EPA® Method 29

Leachate Evaporator Stack SE

Polycyclic Aromatic Hydrocarbons, Dioxins and Furans

Environment Canada Method RM/2

Leachate Evaporator Stack SE

Oxygen/Carbon Dioxide

US EPA™ Method 3A (CEM)

Leachate Evaporator Stack SE

Sulphur Dioxide

US EPA™ Method 6C (CEM)

Leachate Evaporator Stack SE

Nitrogen Oxides (NOx)

US EPA™ Method 7E (CEM)

Leachate Evaporator Stack SE

Carbon Monoxide (CO)

US EPA™ Method 10 (CEM)

Leachate Evaporator Stack SE

Total Hydrocarbon (THC)

US EPA™ Method 25A (CEM)

Leachate Evaporator Stack NW

Oxygen/Carbon Dioxide

US EPA™ Method 3A (CEM)

Leachate Evaporator Stack NW

Sulphur Dioxide

US EPA™ Method 6C (CEM)

Leachate Evaporator Stack NW

Nitrogen Oxides (NOx)

US EPA™ Method 7E (CEM)

Leachate Evaporator Stack NW

Carbon Monoxide (CO)

US EPA™ Method 10 (CEM)

Leachate Evaporator Stack NW

Total Hydrocarbon (THC)

US EPA™ Method 25A (CEM)

Leachate Evaporator Stack NW

Ammonia

US EPA Method 26

WWEFE PP EFPRFPNNNDNDNDNERRW®WIERENNDN

Leachate Evaporator Stack SE

Odour

MOE Method “Source Sampling for Odours (Version #2)

Notes:
[1] OSTC - Ontario Source Testing Code (Version 2)
[2] USEPA - United States Environmental Protection Agency

[3] NCASI - National Council for Air and Stream Improvement, Inc.

[4] CARB - California Air Resources Board




Table 2: Sampling Summary and Sample Log

Source and Test # Sampling Date | Start Time | End Time RWDI Sample ID Lab Sample ID
Velocity / Total Particulate / Metals
Test #1 27-Sep-11 9:45 AM | 1:16 PM T1-BASELINE-M5/29 LC3471
Test #2 28-Sep-11 8:13 AM | 12:09 PM T2-BASELINE-M5/29 LC3472
Test #3 28-Sep-11 1:47 PM [ 5:20 PM T3-BASELINE-M5/29 LC3473
Velocity / PAH / Dioxins and Furans
Test #1 27-Sep-11 9:45 AM 1:20 PM T1-BASELINE- SVOC LC1531
Test #2 28-Sep-11 10:15 AM | 12:03 PM T2-BASELINE -SVOC LC1532
Test #3 28-Sep-11 1:47 PM 5:12 PM T3-BASELINE- SVOC LC1533
Continuous Emissions Monitor!™
Test #1 27-Sep-11 9:45 AM | 1:16 PM - -
Test #2 28-Sep-11 8:12 AM | 12:10 PM - -
Test #3 28-Sep-11 1:47 PM 5:22 PM - -
Volatile Organic Compounds

Test #1 27-Sep-11 11:39 AM | 1:25 PM | T1-BASELINE-PAIR 1 A/B LC1382
Test #2 27-Sep-11 3:46 PM | 4:46 PM | T2-BASELINE-PAIR 2 A/B LC1384
Test #3 27-Sep-11 4:38 PM 5:58 PM | T3-BASELINE-PAIR3 A/B LC1386
Odour

Test #1 29-Sep-11 10:02 AM [ 10:22 AM [ Odour Baseline #1 / 21:1 1
Test #2 29-Sep-11 10:25 AM [ 10:45 AM | Odour Baseline #1 / 21:1 2
Test #3 29-Sep-11 10:50 AM [ 11:10 AM [ Odour Baseline #1 / 21:1 3

Ammonia

Test #1 28-Sep-11 8:23 AM 9:23 AM T1-BASELINE-CTM27 LC1769
Test #2 28-Sep-11 10:13 AM | 11:15 AM T2-BASELINE-CTM27 LC1770
Test #3 28-Sep-11 1:44 PM 2:44 PM T3-BASELINE-CTM27 LC1771

Notes:

[1] CEM's: Sulphur Dioxide, Oxides of Nitrogen, Oxygen, Carbon Dioxide, Carbon Monoxide, Total Hydrocarbons




Table 3: Sampling Summary - Flow Characteristics

Stack Gas Parameter I Test Nol.41 T Test Ng' 2 T Test NE' TOTAL
SvoC TPM | Average | svoc™  TPM | Average | svoc™  TPM | Average | AvERAGE
Testing Date -

Stack Temperature °F 183 182 183 184 182 183 185 182 184 183
°C 84 84 84 84 83 84 85 83 84 84
Moisture % 0.482 0.5 0.474 0.469 0.5 0.471 0.466 0.5 0.47 0.5
Velocity ft/s 67.6 61.8 64.7 65.5 57.9 61.7 63.8 58.8 61.3 62.6
m/s 20.6 18.8 19.7 19.9 17.7 18.8 19.5 17.9 18.7 19.1

Actual Flow Rate CEM 16,700 15,300 16,000 16,200 14,300 15,300 15,800 6,390 11,100 14,100

Referenced Flow Rate CFM 7,230 6,840 7,040 7,160 6,310 6,740 7,020 181 3,600 5,790
m¥/s 3.41 3.2 3.3 3.38 3.0 3.2 3.31 3.0 3.2 3.2
Sampling Isokinetic Rate % 99 94.7 96.8 96 98 97 97 98 97.5 97

Notes:

[1] SVOC = Sampling for PAH's, Dioxins, and Furans

[2] TPM = Sampling for total particulate matter and metals

[3] Referenced flow rate expressed as dry at 101.3 kPa, 25 °C, and Actual Oxygen




Appendix F

Combustion Emission Calculations — Generator




Combustion Spreadsheet for Generators

RWDI Project #1101678

RWDI Project Name: Cambridge Aggregates
RWDI Project Number: 1101678
Manufacturer:
Engine Model: 300 HP Crusher Engine
Parameter Units Value Site Specific Emission Factors Units Emission Factor
Engine Fuel Diesel Oxides of Sulphur (SOXx) g/hp-hr
Fuel Heating Value (Btu/gal) 1020 Oxides of Nitrogen (NO,) Ib/hp-hr
Stroke Cycle 4-Stroke Carbon Monoxide (CO) g/hp-hr
Engine Loading (%) 90-105% PM g/hp-hr
Burn Style Rich Source:
NOx Controlled? No
Rating (enter one set of units) Units Value
Engine Horsepower (hp) (hp) 300
Transfer Efficiency (%) 90
Calculated Input (hp) 300.00
Emission Factors Units Emission Factor Source:
Oxides of Sulphur (SOx) Ib/hp-hr 0.00205 AP 42 (10/1996) Ch 3.3, Tables 3.3-1
Oxides of Nitrogen (NO,) Ib/hp-hr 0.031 AP 42 (10/1996) Ch 3.3, Tables 3.3-1
Carbon Monoxide (CO) Ib/hp-hr 0.00668 AP 42 (10/1996) Ch 3.3, Tables 3.3-1
PM Ib/hp-hr 0.0022 AP 42 (10/1996) Ch 3.3, Tables 3.3-1
Units Value
Exhaust Temperature (°C) (°C) 600
Calculated Exit Temperature (K) 873
Fuel Sulphur Information Units Value
Natural Gas Sulphur Content (%) 0.5
Fuel Oil Sulphur Content (%) 0.05
Emission Rates Units Emission Rate | Quality
Oxides of Sulphur (SOx) (g/s) 7.75E-02 D
Oxides of Nitrogen (NO,) (g/s) 1.17E+00 D
Carbon Monoxide (CO) (g/s) 2.52E-01 D
Particulate Matter (PM) (g/s) 8.32E-02 D
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Traffic Volume Data




Appendix G1: Determination of Off-SiteTraffic Volume - Year 2013

WCEC Landfill - Ottawa, Ontario

Highway 417

Hourly Volume as % of

AADT
1:00 0.74%
2:00 0.41%
3:00 0.31%
4.00 0.27%
5:00 0.42%
6:00 1.69%
7:00 4.95%
8:00 5.77%
9:00 5.44%
10:00 5.61%

11:00 5.76%

12:00 6.29%

13:00 6.21%

14:00 6.35%

15:00 6.72%

16:00 7.29%

17:00 8.26%

18:00 7.54%

19:00 5.74%

20:00 4.31%

21:00 3.63%

22:00 3.07%

2013 Highway 417 2013 Carp Road
West of Carp | East of Carp North of 417 | South of 417

AADT 25869 45508 AADT 12320 21769
Peak Hour] 2259 3632 Peak Hour| 1088 1893

Day/Night Split| ~ 90/10 90/10 Day/Night Split 91/9 92/8

Carp Road Carp Road
North of 417 South of 417
2013 Heavy 2013 Heavy
Hour of Day Cars [1] Medium [2] (Excluding Total Cars [1] | Medium [2] (Excluding Total
Landfill Landfill
Trucks) Trucks)

1:00 32 3 0 35 66 4 1 71

2:00 20 1 0 21 47 1 1 49

3:00 11 1 1 13 19 3 0 22

4:00 22 1 1 24 27 1 0 28

5:00 24 3 6 34 49 6 3 58

6:00 158 26 5 189 248 37 3 288
7:00 604 99 8 711 999 104 8 1111
8:00 881 134 17 1032 1503 106 15 1624
9:00 728 151 12 892 1549 154 5 1708
10:00 588 189 11 788 1215 137 9 1361
11:00 549 131 22 702 944 129 22 1095
12:00 570 137 13 720 1018 102 6 1126
13:00 673 137 17 827 1215 105 8 1328
14:00 661 150 16 827 1123 115 11 1250
15:00 676 141 21 839 1122 133 16 1271
16:00 854 126 15 996 1507 112 14 1633
17:00 950 131 8 1088 1782 103 8 1893
18:00 816 79 1 896 1824 56 3 1883
19:00 509 39 2 550 1285 24 2 1312

20:00 335 29 4 367 765 13 5 783

21:00 296 13 1 310 619 7 2 628

22:00 199 8 0 207 510 7 2 519

23:00 162 11 0 173 551 8 0 559

24:00 74 4 0 79 167 1 0 168
Total 10394 1741 185 12320 20153 1469 147 21769

Notes:

- Traffic data provided by AECOM (MTO 2009 for Highway 417, April 2011 counts for Carp Road and Richardson Road).

[1] Cars: motorcycle, cars, cars with trailer, pickups, pickups with trailer.

[2] Medium: bus, single unit truck with dual rear axle, 3 axle truck with less than 5.49 m spacing

between axle 2 and 3, 4 axle truck.

[3] Heavy: Transports, 3 axle truck with greater than 5.69m spacing between axles 2 and 3, 4 axle truck
with greater than 1.52m spacing between axles 2 and 3 and less than 1.07m spacing between

axles 3 and 4 and 4 axle trucks with greater than 1.52m spacing between axles 2 and 3 and

greater than 3.05m spacing between axles 3 and 4, any other trucks with 5 or 6 axles.

23:00 1.95%

2013 Richardson Road
West of Carp | East of Carp
AADT 5038 7125
Peak Hour 474 670
Day/Night Split 91/9 90/10
Richardson Road
West of Carp Road
Cars [1] Medium [2] Heavy [3] Total
15 3 0 18
5 0 0 5
5 1 0 6
7 1 0 8
6 2 1 9
78 11 0 89
231 67 1 299
360 78 0 438
295 46 1 342
226 49 1 276
183 238 1 421
214 38 0 252
211 41 1 253
204 60 1 265
209 48 1 258
306 53 2 361
403 69 2 474
382 24 0 406
260 18 0 278
163 16 0 180
144 8 0 152
102 4 0 106
93 6 0 99
39 3 0 42
4141 885 12 5038

24:00 1.26%




Appendix G1: Determination of Traffic Volume - 2013
WCEC Landfill - Ottawa, Ontario

TRAFFIC (2013)

Traffic Volume Growth [4]

2023 AADT Including Landfill Traffic

Day/Night Split [1]

Traffic Volume

Road ID Road Segment Year Day (16h) Night (8h)
%Growth #Years Cars Medium Heavy Total Day Night Cars Medium Heavy Cars Medium Heavy

Landfill dfill 2-Way Traffic at Weigh S| 2013 = = = = = = == = - - = = = -
Highway 7 South of 417 2013 1.2% 4 14304 822 1315 16441 90% 10% 12874 740 1184 1430 82 132
Highway 417 West of Highway 7 2013 3.6% 4 22033 1377 4131 27541 90% 10% 18356 1239 3718 2203 138 413
Highway 417 East of Carp 2013 1.0% 4 35834 2240 7434 45508 90% 10% 31932 2016 6690 3583 224 743
Carp Road of 417 - North of Landfill Ent 2013 1.0% 2 10394 1741 229 12364 91% 9% 9365 1585 208 935 157 21
Carp Road of 417 - South of Landfill Ent] 2013 1.0% 2 10394 1741 1012 13147 91% 9% 9365 1585 921 935 157 91
Carp Road South of 417 2013 1.0% 2 20153 1469 189 21811 92% 8% 18357 1351 174 1612 118 15

Richardson Road West of Carp Road 2013 1.0% 2 4141 885 12 5038 91% 9% 3731 806 11 373 80 1
Richardson Road East of Carp Road 2013 1.0% 2 6324 363 625 7313 90% 10% 5524 327 563 632 36 63

Notes:

[1] Traffic data for the Landfill (2009), Highway 417 (2009), Carp Road (2011), and Richardson Road (2011) provided by AECOM.

[2] Landfill traffic for 2009 are expected to be approximately equivalent to traffic volume in 2011.

[3] Freeways have breakdown of 5 MM/15 HH and 5 MM/8 HH for Regional Roads (as per MTO Environmental Guide for Noise October 2006)

[4] Percent growth for Highway 417 and Highway 7 were estimated from MTO Provincial Highways - AADT Traffic Volumes 1988 - 2007 and 2009 AADT provided by AECOM.
Traffic growth for Ottawa is targeted to be less than 1% for Carp Road and Richardson Road (as per City of Ottawa 2020 Transportation Master Plan).




Appendix G2: Emission Rates - Carp Road, North of 417

Tailpipe Emissions
(g/vmt) CcO NOXx Length of Modelled Roadway 650 m
LDV 10.735 0.721 0.65 km
MDV 7.980 4.141
HDV 11,697 8.636 Total Landfill Truck AADT 870 trucks per day
LANDFILL]  0.946 7.961 % Trucks Travelling on Carp Road, North of 417 5% North of Landfill Entrance Of the Total Landfill Truck AADT
95% South of Landfill Entrance
North of Landfill Entrance
CO NOy
Hour of Cars Medium Heavy Landfill Trucks [1] Total Weighted A.ver.age Tailpipe Weighted A.ver.age Tailpipe
Emissions Emissions
Day
Count [Distribution| Count |Distribution Count Distribution| Count |Distribution Count (g/vmt) | (g/vkt) (g/s) (g/vmt) | (g/vkt) (g/s)
0:00 32 91% 3 9% 0 0% 0 0.00% 35 1.05E+01| 6.52E+00| 4.08E-02 | 1.02E+00| 6.36E-01 | 3.98E-03
1:00 20 95% 5% 0 0% 0 0% 21 1.06E+01 | 6.59E+00 2.55E-02 | 8.84E-01 | 5.49E-01 | 2.12E-03
2:00 11 85% 1 8% 1 8% 0 0% 13 1.06E+01 | 6.58E+00| 1.58E-02 | 1.59E+00 | 9.90E-01 | 2.37E-03
3:00 22 92% 1 4% 1 4% 0 0% 24 1.07E+01| 6.62E+00| 2.93E-02 | 1.19E+00| 7.41E-01 | 3.28E-03
4:00 24 73% 3 9% 6 18% 0 0% 34 1.07E+01| 6.62E+00| 4.02E-02 | 2.47E+00| 1.53E+00 9.33E-03
5:00 158 84% 26 14% 5 3% 0 0% 189 1.04E+01 | 6.45E+00 2.20E-01 | 1.40E+00 | 8.68E-01 | 2.96E-02
6:00 604 85% 99 14% 8 1% 0 0% 711 1.04E+01 | 6.44E+00| 8.26E-01 | 1.29E+00 | 8.00E-01 | 1.03E-01
7:00 881 85% 134 13% 17 2% 2 4.02% 1034 1.04E+01| 6.47E+00| 1.21E+00| 1.62E+00| 1.00E+00| 1.87E-01
8:00 728 81% 151 17% 12 1% 4 8.39% 895 1.03E+01| 6.41E+00| 1.04E+00] 2.07E+00| 1.29E+00| 2.08E-01
9:00 588 74% 189 24% 11 1% 4 8.39% 791 1.01E+01 | 6.29E+00 8.98E-01 | 2.31E+00 | 1.44E+00| 2.05E-01
10:00 549 78% 131 19% 22 3% 4 8.39% 705 1.03E+01 | 6.38E+00| 8.13E-01 | 2.27E+00 | 1.41E+00| 1.80E-01
11:00 570 79% 137 19% 13 2% 4 8.39% 724 1.03E+01 6.37E+00| 8.33E-01 | 2.18E+00| 1.35E+00| 1.77E-01
12:00 673 81% 137 16% 17 2% 4 8.39% 831 1.03E+01| 6.42E+00| 9.63E-01 | 2.11E+00| 1.31E+00| 1.97E-01
13:00 661 80% 150 18% 16 2% 4 8.39% 831 1.03E+01 | 6.39E+00| 9.59E-01 | 2.16E+00 | 1.34E+00| 2.01E-01
14:00 676 80% 141 17% 21 3% 4 8.39% 842 1.03E+01 | 6.42E+00| 9.76E-01 | 2.16E+00 | 1.34E+00| 2.04E-01
15:00 854 85% 126 13% 15 2% 4 8.39% 999 1.04E+01| 6.49E+00| 1.17E+00 1.94E+00| 1.21E+00| 2.17E-01
16:00 950 87% 131 12% 8 1% 4 8.39% 1092 1.05E+01| 6.49E+00 1.28E+00| 1.85E+00| 1.15E+00| 2.27E-01
17:00 816 91% 79 9% 1 0% 4 8.39% 899 1.05E+01 | 6.54E+00 1.06E+00] 1.69E+00 | 1.05E+00| 1.71E-01
18:00 509 92% 39 7% 2 0% 2 4.02% 552 1.05E+01 | 6.55E+00| 6.53E-01 | 1.31E+00| 8.13E-01 | 8.10E-02
19:00 335 91% 29 8% 4 1% 2 4.02% 369 1.05E+01| 6.53E+00| 4.35E-01 | 1.39E+00| 8.64E-01 | 5.75E-02
20:00 296 95% 13 4% 1 0% 2 4.02% 312 1.06E+01| 6.58E+00| 3.71E-01 | 1.21E+00| 7.51E-01 | 4.23E-02
21:00 199 96% 8 4% 0 0% 0 0% 207 1.06E+01 | 6.60E+00| 2.47E-01 | 8.56E-01 | 5.32E-01 | 1.99E-02
22:00 162 94% 11 6% 0 0% 0 0% 173 1.06E+01 | 6.56E+00| 2.05E-01 | 9.43E-01 | 5.86E-01 | 1.83E-02
23:00 74 95% 4 5% 0 0% 0 0% 79 1.06E+01 | 6.58E+00] 9.33E-02 | 8.99E-01 | 5.58E-01 | 7.92E-03
Total 10394 1741 185 100% 12363
Length of Modelled Roadway 1140 m
1.14 km
South of Landfill Entrance
Cco NOy
Hour of Cars Medium Heavy Landfill Trucks [1] Total Weighted A.ver.age Tailpipe Weighted A.ver.age Tailpipe
Emissions Emissions
Day Count |Distribution| Count |Distribution Count Distribution| Count |Distribution Count (g/vmt) | (g/vkt) (g/s) (g/vmt) | (g/vkt) (g/s)
1:00 32 91% 3 9% 0 0% 0 0% 35 1.05E+01| 6.52E+00] 7.16E-02 | 1.02E+00| 6.36E-01 | 6.98E-03
2:00 20 95% 1 5% 0 0% 0 0% 21 1.06E+01| 6.59E+00| 4.47E-02 | 8.84E-01 | 5.49E-01 | 3.73E-03
3:00 11 92% 1 8% 0 0% 0 0% 12 1.05E+01 | 6.53E+00| 2.53E-02 | 1.01E+00 | 6.25E-01 | 2.42E-03
4:00 22 92% 1 4% 1 4% 0 0% 24 1.07E+01 | 6.62E+00| 5.13E-02 | 1.19E+00| 7.41E-01 | 5.75E-03
5:00 24 86% 3 11% 1 4% 0 0% 29 1.05E+01| 6.51E+00| 5.88E-02 | 1.37E+00| 8.51E-01 | 7.70E-03
6:00 158 83% 26 13% 6 3% 0 0% 190 1.04E+01| 6.46E+00| 3.88E-01 | 1.44E+00| 8.92E-01 | 5.36E-02
7:00 604 85% 99 14% 5 1% 0 0% 708 1.04E+01 | 6.43E+00 1.44E+00] 1.26E+00| 7.80E-01 | 1.75E-01
8:00 881 83% 134 13% 8 1% 33 4.02% 1056 1.01E+01| 6.27E+00| 2.10E+00| 1.51E+00| 9.40E-01 | 3.14E-01
9:00 728 75% 151 16% 17 2% 69 8.39% 966 9.63E+00 | 5.98E+00 1.83E+00] 2.01E+00 | 1.25E+00| 3.83E-01
10:00 588 68% 189 22% 12 1% 69 8.39% 858 9.35E+00 | 5.81E+00 1.58E+00 2.20E+00 | 1.36E+00| 3.71E-01
11:00 549 72% 131 17% 11 1% 69 8.39% 760 9.38E+00 | 5.82E+00 1.40E+00 2.03E+00 | 1.26E+00| 3.03E-01
12:00 570 71% 137 17% 22 3% 69 8.39% 799 9.44E+00 | 5.86E+00 1.48E+00] 2.13E+00 | 1.33E+00| 3.35E-01
13:00 673 75% 137 15% 13 1% 69 8.39% 893 9.57E+00| 5.95E+00 1.68E+00 1.97E+00| 1.23E+00| 3.47E-01
14:00 661 74% 150 17% 17 2% 69 8.39% 898 9.54E+00| 5.93E+00 1.68E+00| 2.06E+00 | 1.28E+00| 3.63E-01
15:00 676 75% 141 16% 16 2% 69 8.39% 903 9.58E+00 | 5.95E+00 1.70E+00] 2.01E+00 | 1.25E+00| 3.57E-01
16:00 854 80% 126 12% 21 2% 69 8.39% 1071 9.81E+00 | 6.10E+00 2.07E+00 1.90E+00 | 1.18E+00| 4.01E-01
17:00 950 82% 131 11% 15 1% 69 8.39% 1165 9.88E+00| 6.14E+00 2.26E+00 1.83E+00| 1.14E+00| 4.20E-01
18:00 816 84% 79 8% 8 1% 69 8.39% 972 9.83E+00| 6.11E+00| 1.88E+00| 1.68E+00| 1.04E+00| 3.21E-01
19:00 509 87% 39 7% 1 0% 33 4.02% 582 9.98E+00 | 6.20E+00 1.14E+00] 1.24E+00| 7.71E-01 | 1.42E-01
20:00 335 84% 29 7% 2 1% 33 4.02% 398 9.68E+00 | 6.02E+00| 7.59E-01 | 1.27E+00| 7.87E-01 | 9.93E-02
21:00 296 85% 13 4% 4 1% 33 4.02% 346 9.65E+00 | 5.99E+00| 6.57E-01 | 1.20E+00| 7.43E-01 | 8.15E-02
22:00 199 96% 8 4% 1 0% 0 0% 208 1.06E+01| 6.60E+00| 4.35E-01 | 8.94E-01 | 5.55E-01 | 3.66E-02
23:00 162 94% 11 6% 0 0% 0 0% 173 1.06E+01 | 6.56E+00| 3.60E-01 | 9.43E-01 | 5.86E-01 | 3.22E-02
24:00 74 95% 4 5% 0 0% 0 0% 79 1.06E+01| 6.58E+00| 1.64E-01 | 8.99E-01 | 5.58E-01 | 1.39E-02
Total 10394 1741 185 827 100% 13146

Note [1]: The landfill trucks have been distinguished from
other highway traffic, as a different vehicle distribution has
been applied to calculate the tailpipe emission factors

The landfill trucks and tractor trailor trucks have been
combined when calculating these CO and NOX tailpipe
emissions as they are not dependant on vehicle weight



Appendix G2: Emission Rates - Carp Road, South of 417

Tailpipe Emissions

(g/vmt) CcO NOx Length of Modelled Roadway 990 m

LDV 10.735 0.721 0.99 km

MDV 7.980 4.141

HDV 11.697 8.636 Total Landfill Truck AADT 827 trucks per day

LANDFILL] 0.946 7.961 % Trucks Travelling on Carp Road, South of 417 5% Of the Total Landfill Truck AADT

CcoO NOy
Hour of Cars [1] Medium [2] Heavy [3] Landfill Trucks Total Weighted A.ver'age Tailpipe Weighted Alver.age Tailpipe
Emissions Emissions
Day
Count Distribution Count Distribution| Count Distribution Count Distribution Count (g/vmt) (g/vkt) (g/s) (g/vmt) | (g/vkt) (g/s)
0:00 66 93% 4 6% 1 1% 0 0.00% 71 1.06E+01 | 6.58E+00 | 1.29E-01 ] 1.03E+00 | 6.40E-01 | 1.26E-02
1:00 47 96% 1 2% 2% 0 0% 49 1.07E+01 | 6.64E+00 | 8.95E-02 ] 9.58E-01 | 5.95E-01 | 8.01E-03
2:00 19 86% 3 14% 0 0% 0 0% 22 1.04E+01 | 6.43E+00 | 3.97E-02 | 1.19E+00 | 7.38E-01 | 4.55E-03
3:00 27 96% 1 4% 0 0% 0 0% 28 1.06E+01 | 6.60E+00 | 5.00E-02 ] 8.48E-01 | 5.27E-01 | 3.99E-03
4:00 49 84% 6 11% 3 5% 0 0% 58 1.05E+01 | 6.52E+00 | 1.04E-01 ] 1.50E+00 | 9.30E-01 | 1.49E-02
5:00 248 86% 37 13% 3 1% 0 0% 288 1.04E+01 | 6.46E+00 | 5.11E-01 ] 1.24E+00| 7.72E-01 | 6.10E-02
6:00 999 90% 104 9% 8 1% 0 0% 1111 1.05E+01 | 6.51E+00 | 1.99E+00] 1.10E+00 | 6.83E-01 | 2.09E-01
7:00 1503 92% 106 7% 15 1% 2 4.02% 1626 1.06E+01 | 6.58E+00 |2.94E+00] 1.34E+00 | 8.31E-01| 3.72E-01
8:00 1549 90% 154 9% 0% 3 8.39% 1711 1.05E+01 | 6.55E+00 |3.08E+00] 1.72E+00 | 1.07E+00] 5.03E-01
9:00 1215 89% 137 10% 9 1% 3 8.39% 1364 1.05E+01 | 6.53E+00 |2.45E+00] 1.78E+00 | 1.11E+00| 4.16E-01
10:00 944 86% 129 12% 22 2% 3 8.39% 1098 1.05E+01 | 6.51E+00 | 1.97E+00] 1.95E+00 | 1.21E+00| 3.66E-01
11:00 1018 90% 102 9% 6 1% 3 8.39% 1130 1.05E+01 | 6.55E+00 |2.03E+00] 1.74E+00 | 1.08E+00| 3.36E-01
12:00 1215 91% 105 8% 8 1% 3 8.39% 1332 1.06E+01 | 6.57E+00 |2.41E+00] 1.71E+00 | 1.06E+00| 3.88E-01
13:00 1123 90% 115 9% 11 1% 3 8.39% 1253 1.05E+01 | 6.55E+00 |2.26E+00] 1.77E+00 | 1.10E+00| 3.79E-01
14:00 1122 88% 133 10% 16 1% 3 8.39% 1275 1.05E+01 | 6.53E+00 |2.29E+00] 1.84E+00 | 1.15E+00| 4.02E-01
15:00 1507 92% 112 7% 14 1% 3 8.39% 1637 1.06E+01 | 6.59E+00 |2.97E+00] 1.69E+00 | 1.05E+00| 4.73E-01
16:00 1782 94% 103 5% 8 0% 3 8.39% 1897 1.06E+01 | 6.61E+00 | 3.45E+00] 1.61E+00 | 9.99E-01 | 5.21E-01
17:00 1824 97% 56 3% 3 0% 3 8.39% 1887 1.07E+01 | 6.65E+00 | 3.45E+00] 1.50E+00 | 9.33E-01 | 4.84E-01
18:00 1285 98% 24 2% 2 0% 2 4.02% 1314 1.07E+01 | 6.65E+00 |2.40E+00] 1.12E+00 | 6.94E-01| 2.51E-01
19:00 765 97% 13 2% 5 1% 2 4.02% 785 1.07E+01 | 6.65E+00 | 1.44E+00] 1.15E+00| 7.14E-01| 1.54E-01
20:00 619 98% 7 1% 2 0% 2 4.02% 630 1.07E+01 | 6.66E+00 | 1.15E+00] 1.10E+00 | 6.86E-01| 1.19E-01
21:00 510 98% 7 1% 2 0% 0 0% 519 1.07E+01 | 6.65E+00 | 9.49E-01 ] 8.00E-01 | 4.97E-01| 7.09E-02
22:00 551 99% 8 1% 0 0% 0 0% 559 1.07E+01 | 6.64E+00 |1.02E+00] 7.71E-01 | 4.79E-01 | 7.37E-02
23:00 167 99% 1 1% 0 0% 0 0% 168 1.07E+01 | 6.66E+00 | 3.08E-01 ] 7.42E-01 | 4.61E-01| 2.13E-02
Total 20153 1469 147 100% 21810




Appendix G2: Emission Rates - Richardson Side Road, West of Carp Road

Tailpipe Emissions

(g/vmt) CcO NOx Length of Modelled Roadway 2540 m

LDV 10.735 0.721 2.54 km

MDV 7.980 4.141

HDV 11.697 8.636 Total Landfill Truck AADT 0 trucks per day

LANDFILL] 0.946 7.961 % Trucks Travelling on Richardson Side Road, West 0%

CO NOy
Hour of Cars [1] Medium [2] Heavy [3] Landfill Trucks Total Weighted Alver.age Tailpipe Weighted A.ver'age Tailpipe
Emissions Emissions
Day
Count Distribution Count Distribution| Count Distribution Count Distribution| Count (g/vmt) (g/vkt) (g/s) (g/vmt) | (g/vkt) (g/s)
0:00 15 83% 3 17% 0 0% 0 0 18 1.03E+01 | 6.38E+00 | 8.27E-02 | 1.29E+00| 8.02E-01 | 1.04E-02
1:00 5 100% 0 0% 0 0% 0 0 5 1.07E+01 | 6.67E+00 | 2.40E-02 | 7.21E-01 | 4.48E-01 | 1.61E-03
2:00 5 83% 1 17% 0 0% 0 0 6 1.03E+01 | 6.38E+00 | 2.76E-02 | 1.29E+00| 8.02E-01 | 3.46E-03
3:00 7 88% 1 13% 0 0% 0 0 8 1.04E+01 | 6.45E+00 | 3.72E-02 | 1.15E+00| 7.14E-01| 4.11E-03
4:00 6 67% 2 22% 1 11% 0 0 9 1.02E+01 | 6.35E+00 | 4.12E-02 | 2.36E+00| 1.47E+00] 9.50E-03
5:00 78 87% 11 13% 0 0% 0 0 89 1.04E+01 | 6.45E+00 | 4.04E-01 | 1.15E+00| 7.17E-01 | 4.49E-02
6:00 231 77% 67 23% 1 0% 0 0 299 1.01E+01 | 6.28E+00 | 1.33E+00 | 1.52E+00| 9.43E-01 | 1.99E-01
7:00 360 82% 78 18% 0 0% 0 0 438 1.02E+01 | 6.36E+00 | 1.97E+00 | 1.33E+00| 8.24E-01 | 2.55E-01
8:00 295 86% 46 13% 1 0% 0 0 342 1.04E+01 | 6.44E+00 | 1.55E+00 | 1.20E+00| 7.48E-01 | 1.80E-01
9:00 226 82% 49 18% 1 0% 0 0 276 1.03E+01 | 6.37E+00 | 1.24E+00 | 1.36E+00| 8.42E-01 | 1.64E-01
10:00 183 43% 238 56% 1 0% 0 0 421 9.18E+00 | 5.70E+00 | 1.70E+00 |2.67E+00 | 1.66E+00| 4.93E-01
11:00 214 85% 38 15% 0 0% 0 0 252 1.03E+01 | 6.41E+00 | 1.14E+00 | 1.23E+00| 7.66E-01 | 1.36E-01
12:00 211 83% 41 16% 1 0% 0 0 253 1.03E+01 | 6.39E+00 | 1.14E+00 | 1.30E+00| 8.10E-01 | 1.45E-01
13:00 204 77% 60 23% 1 0% 0 0 265 1.01E+01 | 6.28E+00 | 1.18E+00 | 1.53E+00| 9.49E-01 | 1.78E-01
14:00 209 81% 48 19% 1 0% 0 0 258 1.02E+01 | 6.35E+00 | 1.16E+00 | 1.39E+00| 8.62E-01 | 1.57E-01
15:00 306 85% 53 15% 2 1% 0 0 361 1.03E+01 | 6.42E+00 | 1.64E+00 |1.27E+00| 7.88E-01 | 2.01E-01
16:00 403 85% 69 15% 2 0% 0 0 474 1.03E+01 | 6.42E+00 | 2.15E+00 | 1.26E+00| 7.80E-01 | 2.61E-01
17:00 382 94% 24 6% 0 0% 0 0 406 1.06E+01 | 6.56E+00 | 1.88E+00 | 9.28E-01 | 5.76E-01 | 1.65E-01
18:00 260 93% 18 7% 0 0% 0 0 278 1.06E+01 | 6.55E+00 | 1.29E+00 | 9.47E-01 | 5.88E-01 | 1.16E-01
19:00 163 91% 16 9% 0 0% 0 0 180 1.05E+01 | 6.51E+00 | 8.25E-01 | 1.03E+00| 6.41E-01 | 8.12E-02
20:00 144 95% 8 5% 0 0% 0 0 152 1.06E+01 | 6.58E+00 | 7.05E-01 | 9.05E-01 | 5.62E-01 | 6.03E-02
21:00 102 96% 4 4% 0 0% 0 0 106 1.06E+01 | 6.60E+00 | 4.94E-01 | 8.53E-01 | 5.30E-01 | 3.97E-02
22:00 93 94% 6 6% 0 0% 0 0 99 1.06E+01 | 6.56E+00 | 4.58E-01 | 9.33E-01 | 5.79E-01 | 4.05E-02
23:00 39 93% 3 7% 0 0% 0 0 42 1.05E+01 6.54E+00 1.93E-01 | 9.72E-01 | 6.04E-01] 1.78E-02
Total 4141 885 12 5038




Appendix G2: Emission Rates - Highway 417, East of Carp Road

Tailpipe Emissions

(g/vmt) CcO NOx Length of Modelled Roadway 1060 m

LDV 12.324 0.765 1.06 km

MDV 10.964 5.405

HDV 15.999 11.313 Total Landfill Truck AADT 870 trucks per day

LANDFILL] 0.946 7.961 % Trucks Travelling on HWY 417, East of Carp 90% Of the Total Landfill Truck AADT

CcO NOy
Hour of Cars [1] Medium [2] Heavy [3] Landfill Trucks Total Weighted Alver.age Tailpipe Weighted A.ver'age Tailpipe
Emissions Emissions
Day
Count Distribution Count Distribution| Count Distribution Count Distribution| Count (g/vmt) (g/vkt) (g/s) (g/vmt) | (g/vkt) (g/s)
0:00 265 79% 17 5% 55 16% 0 0% 337 1.29E+01 | 7.98E+00 | 7.92E-01 |2.72E+00| 1.69E+00| 1.68E-01
1:00 147 79% 9 5% 30 16% 0 0% 186 1.29E+01 | 7.98E+00 | 4.37E-01 | 2.69E+00| 1.67E+00| 9.15E-02
2:00 111 79% 7 5% 23 16% 0 0% 141 1.29E+01 | 7.98E+00 | 3.32E-01 |2.72E+00| 1.69E+00| 7.00E-02
3:00 97 79% 6 5% 20 16% 0 0% 123 1.29E+01 | 7.98E+00 | 2.89E-01 |2.71E+00| 1.68E+00| 6.09E-02
4:00 151 79% 9 5% 31 16% 0 0% 191 1.29E+01 | 7.99E+00 | 4.49E-01 |2.70E+00| 1.67E+00| 9.42E-02
5:00 606 79% 38 5% 126 16% 0 0% 770 1.29E+01 | 7.99E+00 | 1.81E+00 |2.72E+00|1.69E+00| 3.83E-01
6:00 1774 79% 111 5% 368 16% 0 0% 2253 1.29E+01 | 7.99E+00 | 5.30E+00 | 2.72E+00| 1.69E+00] 1.12E+00
7:00 2068 79% 129 5% 429 16% 32 4.02% 2626 1.29E+01 | 7.99E+00 | 6.17E+00 | 2.72E+00| 1.69E+00] 1.30E+00
8:00 1949 79% 122 5% 404 16% 66 8.39% 2475 1.29E+01 | 7.99E+00 | 5.82E+00 | 2.72E+00| 1.69E+00] 1.23E+00
9:00 2010 79% 126 5% 417 16% 66 8.39% 2553 1.29E+01 | 7.99E+00 | 6.00E+00 | 2.72E+00| 1.69E+00] 1.27E+00
10:00 2064 79% 129 5% 428 16% 66 8.39% 2621 1.29E+01 | 7.99E+00 | 6.16E+00 | 2.72E+00 | 1.69E+00] 1.30E+00
11:00 2254 79% 141 5% 468 16% 66 8.39% 2863 1.29E+01 | 7.99E+00 | 6.73E+00 | 2.72E+00| 1.69E+00] 1.42E+00
12:00 2225 79% 139 5% 462 16% 66 8.39% 2826 1.29E+01 | 7.99E+00 | 6.65E+00 | 2.72E+00 | 1.69E+00] 1.40E+00
13:00 2275 79% 142 5% 472 16% 66 8.39% 2889 1.29E+01 | 7.99E+00 | 6.79E+00 | 2.72E+00| 1.69E+00] 1.44E+00
14:00 2408 79% 151 5% 500 16% 66 8.39% 3059 1.29E+01 | 7.99E+00 | 7.19E+00 | 2.72E+00| 1.69E+00] 1.52E+00
15:00 2612 79% 163 5% 542 16% 66 8.39% 3317 1.29E+01 | 7.99E+00 | 7.80E+00 | 2.72E+00| 1.69E+00] 1.65E+00
16:00 2960 79% 185 5% 614 16% 66 8.39% 3759 1.29E+01 | 7.99E+00 | 8.84E+00 | 2.72E+00| 1.69E+00] 1.87E+00
17:00 2702 79% 169 5% 561 16% 66 8.39% 3432 1.29E+01 | 7.99E+00 | 8.07E+00 | 2.72E+00| 1.69E+00] 1.71E+00
18:00 2057 79% 129 5% 427 16% 32 4.02% 2613 1.29E+01 | 7.99E+00 | 6.14E+00 | 2.72E+00| 1.69E+00] 1.30E+00
19:00 1544 79% 97 5% 320 16% 32 4.02% 1961 1.29E+01 | 7.99E+00 | 4.61E+00 |2.72E+00| 1.69E+00| 9.74E-01
20:00 1301 79% 81 5% 270 16% 32 4.02% 1652 1.29E+01 | 7.99E+00 | 3.88E+00 | 2.72E+00| 1.69E+00| 8.21E-01
21:00 1100 79% 69 5% 228 16% 0 0% 1397 1.29E+01 | 7.99E+00 | 3.28E+00 | 2.72E+00| 1.69E+00| 6.94E-01
22:00 699 79% a4 5% 145 16% 0 0% 888 1.29E+01 | 7.99E+00 | 2.09E+00 | 2.72E+00| 1.69E+00| 4.41E-01
23:00 452 79% 28 5% 94 16% 0 0% 574 1.29E+01 7.99E+00 1.35E+00 | 2.72E+00| 1.69E+00] 2.85E-01
Total 35831 2241 7434 45506




Emission Rates - Highway 417, West of Highway 7

Tailpipe Emissions

(g/vmt) CcO NOXx yth of Modelled Roadway 2050 m

LDV 12.324 0.765 2.05 km

MDV 10.964 5.405

HDV 15.999 11.313 Total Landfill Truck AADT 0 trucks per day

LANDFILL 0.946 7.961 Trucks Travelling on HWY 417, West of Highway 7 0% Of the Total Landfill Truck AADT

CcoO NOy
Hour of Cars [1] Medium [2] Heavy [3] Landfill Trucks Total Weighted Alver.age Tailpipe Weighted A'ver'age Tailpipe
Emissions Emissions
Day
Count Distribution Count Distribution Count Distribution Count Distribution Count (g/vmt) (g/vkt) (g/s) (g/vmt) | (g/vkt) (g/s)
0:00 163 80% 10 5% 31 15% 0 0% 204 1.28E+01 | 7.96E+00 9.25E-01 2.60E+00 | 1.61E+00 1.87E-01
1:00 90 80% 6 5% 17 15% 0 0% 113 1.28E+01 | 7.95E+00 | 5.12E-01 | 2.60E+00 | 1.61E+00| 1.04E-01
2:00 68 80% 4 5% 13 15% 0 0% 85 1.28E+01 | 7.96E+00 | 3.85E-01 | 2.60E+00| 1.61E+00| 7.81E-02
3:00 59 80% 4 5% 11 15% 0 0% 74 1.28E+01 | 7.95E+00 | 3.35E-01 | 2.58E+00 | 1.60E+00| 6.76E-02
4:00 93 80% 6 5% 17 15% 0 0% 116 1.28E+01 | 7.95E+00 | 5.25E-01 | 2.55E+00| 1.58E+00| 1.05E-01
5:00 372 80% 23 5% 70 15% 0 0% 465 1.28E+01 | 7.96E+00 | 2.11E+00| 2.58E+00 | 1.60E+00| 4.25E-01
6:00 1091 80% 68 5% 204 15% 0 0% 1363 1.28E+01 | 7.95E+00 | 6.17E+00| 2.58E+00 | 1.60E+00 | 1.24E+00
7:00 1271 80% 79 5% 238 15% 0 0% 1588 1.28E+01 | 7.95E+00 | 7.19E+00| 2.58E+00 | 1.60E+00 | 1.45E+00
8:00 1199 80% 75 5% 225 15% 0 0% 1499 1.28E+01 | 7.95E+00 | 6.79E+00| 2.58E+00 | 1.60E+00 | 1.37E+00
9:00 1236 80% 77 5% 232 15% 0 0% 1545 1.28E+01 | 7.96E+00 | 7.00E+00 | 2.58E+00 | 1.60E+00 | 1.41E+00
10:00 1269 80% 79 5% 238 15% 0 0% 1586 1.28E+01 | 7.95E+00 | 7.18E+00| 2.58E+00 | 1.60E+00 | 1.45E+00
11:00 1386 80% 87 5% 260 15% 0 0% 1733 1.28E+01 | 7.95E+00 | 7.85E+00| 2.58E+00 | 1.60E+00 | 1.58E+00
12:00 1368 80% 86 5% 257 15% 0 0% 1711 1.28E+01 | 7.95E+00 | 7.75E+00| 2.58E+00 | 1.60E+00 | 1.56E+00
13:00 1399 80% 87 5% 262 15% 0 0% 1748 1.28E+01 | 7.95E+00 | 7.92E+00| 2.58E+00 | 1.60E+00 | 1.59E+00
14:00 1481 80% 93 5% 278 15% 0 0% 1852 1.28E+01 | 7.95E+00 | 8.39E+00| 2.58E+00 | 1.60E+00 | 1.69E+00
15:00 1606 80% 100 5% 301 15% 0 0% 2007 1.28E+01 | 7.95E+00 | 9.09E+00| 2.58E+00 | 1.60E+00 | 1.83E+00
16:00 1820 80% 114 5% 341 15% 0 0% 2275 1.28E+01 | 7.95E+00 | 1.03E+01| 2.58E+00 | 1.60E+00 | 2.07E+00
17:00 1661 80% 104 5% 311 15% 0 0% 2076 1.28E+01 | 7.95E+00 | 9.40E+00| 2.58E+00 | 1.60E+00 | 1.89E+00
18:00 1265 80% 79 5% 237 15% 0 0% 1581 1.28E+01 | 7.95E+00 | 7.16E+00| 2.58E+00 | 1.60E+00 | 1.44E+00
19:00 950 80% 59 5% 178 15% 0 0% 1187 1.28E+01 | 7.95E+00 | 5.38E+00| 2.58E+00 | 1.60E+00 | 1.08E+00
20:00 800 80% 50 5% 150 15% 0 0% 1000 1.28E+01 | 7.95E+00 | 4.53E+00| 2.58E+00 | 1.60E+00| 9.12E-01
21:00 676 80% 42 5% 127 15% 0 0% 845 1.28E+01 | 7.96E+00 | 3.83E+00| 2.58E+00 | 1.60E+00| 7.71E-01
22:00 430 80% 27 5% 81 15% 0 0% 538 1.28E+01 | 7.96E+00 | 2.44E+00| 2.59E+00 | 1.61E+00| 4.92E-01
23:00 278 80% 17 5% 52 15% 0 0% 347 1.28E+01 | 7.96E+00 | 1.57E+00| 2.57E+00 | 1.60E+00| 3.16E-01
Total 22031 1376 4131 27538
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