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1

INTRODUCTION

An Environmental Assessment (“EA”) is being prepared by Walker Environmental Group Inc. (“Walker”) under
Ontario’s Environmental Assessment Act (“Act”) for the ‘provision of future landfill capacity at the Carmeuse Lime
(Canada) Ltd. (Carmeuse) site in Oxford County for solid, non-hazardous waste generated in the Province of
Ontario'.

This is one in a series of technical studies that have been completed by qualified experts to examine the potential
effects of the proposed landfill site on the environment, all in accordance with the requirements set out in the
Approved Amended Terms of Reference (“ToR") dated May 10, 2016. This report accompanies and supports the
Environmental Assessment Report prepared by Walker.

Note that Walker has carried out extensive consultation with government agencies, Aboriginal groups and
interested members of the public regarding this study; details are provided separately in the EA report.

PURPOSE & OBJECTIVES

The purpose of this study is to complete an odour assessment of the landfill proposed by Walker.

The overall objectives of the study are listed below, in general accordance with the requirements for the
assessment of an undertaking as set out in Section 6.1(2)(c) of the Environmental Assessment Act, and as
specifically detailed in Section 8.1 of the ToR:

a. Describe the environment potentially affected by the proposed undertaking, including both the existing
environment as well as the environment that would otherwise be likely to exist in the future without the
proposed undertaking.

b. Carry out an evaluation of the environmental effects of the proposed undertaking, using the relevant
environmental assessment criteria set out in the ToR (see Appendix B).

c. Carry out an evaluation of any additional impact management actions that may be necessary to prevent,
change or mitigate any (negative) environmental effects.

d. Prepare a description and evaluation of the environmental advantages and disadvantages of the
proposed undertaking, based on the net environmental effects that will result following mitigation.

e. Prepare monitoring, contingency and impact management plans to remedy the environmental effects of
the proposed undertaking.
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5 THE PROPOSED UNDERTAKING

The landfill proposed by Walker is described in detail in the Environmental Assessment Report. Following is a
brief summary for the benefit of the reader, highlighting aspects of the proposal most relevant to this study.

The landfill is to be located on a portion of Carmeuse’s landholdings at its Beachville Quarry Operations in the
Township of Zorra, Oxford County. Approximately 17.4 million m3 of solid, non-hazardous waste and
daily/intermediate cover will be deposited within a footprint of about 59 ha. The balance of the of the 81.6 ha site
will be comprised of buffer areas for monitoring, maintenance, environmental controls and other necessary
infrastructure. (Figure 1).

Landfill construction will proceed progressively in a series of cells, generally from north-to-south (Figure 1). The
former quarry floor will be backfilled to within about 30 to 40 metres below ground surface with engineered fill,
and then a Generic Design Option Il - Double Liner system (as specified by the Ministry of Environment,
Conservation & Parks in the Landfill Standards under O. Reg. 232/98; see Figure 2) will be constructed across the
bottom and up the sides of the landfill to contain and collect leachate (Figure 3). Up to 850,000 tonnes per year of
solid, non-hazardous waste, and up to 250,000 tonnes per year of daily/intermediate cover soils' will then be
placed and compacted above the liner in a series of small working areas approximately 0.2 ha in size at any given
time, in order to minimize the exposed waste. Waste will be covered with soil on a daily basis, and a final cover
with vegetation will be applied as the landfill reaches its final height, which peaks at about 15 m above ground
(Figure 4). A landfill gas collection system will also be installed as the landfill/cell development progresses.

Most of the supporting infrastructure for the landfill will be located in the buffer area along the northern site
perimeter, including the leachate and gas treatment plants. Leachate collected from the liner system will be
treated on-site and the clean effluent from the treatment plant will be discharged into the Patterson-Robbins
Drain next to the treatment plant. Clean precipitation and groundwater that has not come into contact with
waste will be segregated and treated in stormwater management pond before being discharged from the site
(Figure 1). Landfill gas will be collected in a network of extraction wells and pipes. Initially the landfill gas will be
flared (combusted), but when the quantities permit the gas will be beneficially utilized as a renewable fuel.

The site will be open for waste deliveries from 7:00 a.m. to 5:00 p.m. on weekdays and from 7:00 a.m. to 1:00 p.m.
on Saturdays but closed on Sundays and statutory holidays. On-site construction activities may start up to one
hour before opening and continue up to two hours after closure. The primary designated haul route (i.e., for all
waste trucks except deliveries from the local area, (if any) is from Highway 401 north along County Road #6, then
west into the quarry property; trucks will then follow a newly constructed haul route across the quarry site to a
landfill site entrance at the northwestern corner of the site (Figure 5). Vehicle traffic, including waste trucks as
well as construction vehicles and staff, is expected to average approximately 210 trips per day.

" The daily/intermediate cover soil could consist of acceptable and suitable waste soils, and would be reported as waste, so the total reported
waste receipts could be up to 1,100,000 tonnes per year.
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Nuisance controls will include speed enforcement, regular haul road cleaning (on- and off-site), litter fencing and
pick-up, and bird/pest management, with a public complaint reporting and response system.

There will be monitoring programs for equipment operations, leachate, groundwater, surface water, air
emissions, gas, noise, and particulates (dust).

The landfill is anticipated to receive waste for approximately 20 years commencing in about 2023. After closure,
maintenance and operation of the relevant environmental controls and monitoring will carry on during the post-
closure period, until there is no further risk of environmental contamination. The end-use is assumed to be
passive green space and agriculture, but the design is flexible to accommodate other potential end-uses.

The odour assessment considered a waste filling rate of 850,000 tonnes per year of solid, non-hazardous waste,
of which 70% consisted of biodegradable material. This waste was assumed to be distributed evenly throughout
the landfill over the course of the 20-year lifespan, with filling occurring for approximately 5 years within each
Stage, as follows:

Stage 1: 2023-2027;
Stage 2: 2028-2032;
Stage 3: 2033-2037; and,
Stage 4: 2038-2042.

YV V V VY

Each Stage of the landfill will accommodate approximately 5 cells. The gas collection system consisting of both
vertical and horizontal extraction wells will be progressively installed in each cell as the cells are developed and
filled. The landfill gas collection system was assumed to have an 85% collection efficiency for Stages of the landfill
under final cap, and conservatively assumed be 50% for the current active Stage. All collected landfill gas was
assumed to be combusted in an enclosed flare. Although the active face (working area) of the landfill is normally
approximately 2,000 m2 (0.2 ha) in size, the assessment also considered a maximum active face size of 4,000 m?
(0.4 ha) as a contingency measure.

The odour assessment also considered the presence of a waste soil storage pile with a footprint area of up to
32,500 m?, present in one of two locations, depending on the current Stage.

The leachate plant will be located to the northwest of the landfill area. The leachate plant will consist of a 3,000
m?2 aeration pond, a 15,500 m2 raw leachate holding pond, a leachate treatment building, a 2,000 m2 effluent
holding pond, and a 4,100 m?2 polishing wetland.
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4 ENVIRONMENTAL ASSESSMENT CRITERIA &
INDICATORS

The environmental assessment criteria, as approved in the ToR, are tabulated in Appendix B, Table B-1. In the
table, check marks indicate which technical studies are assigned primary (“lead”) responsibility for assessing each
of the criteria.

Furthermore, the criteria for this EA were designed to be cross-disciplinary to permit an assessment of cumulative
effects. Table B-2 in Appendix B, from the ToR, illustrates some (though not necessarily all) of the key
interconnectivities between the studies. As a result, this study provides input/data to additional environmental
criteria that will be addressed through studies conducted by other experts including (but not limited to):

Agricultural;
Ecology;
Economic/Financial;
Human Health; and,

YV V V VYV V

Social/Cultural.

This odour assessment provides key input to several of the EA criteria related to potential nuisance effects at off-
site receptors, as discussed further below.

Indicators identify how the potential environmental effects will be measured for each criterion. Following are the
indicators that were applied to each of the primary EA criteria addressed in this assessment:

Table 1: Environmental Assessment Indicators

EA Criteria Proposed Indicators/Measures

Ontario Regulation 419 Standards and Guidelines, Ambient Air Quality Criteria,
Canadian Air Quality Objectives (CAAQS) and MECP Guidance Documents (Odour)

Effects due to exposure to air emissions

Ontario Regulation 419 Standards and Guidelines, Ambient Air Quality Criteria,

Effects due to fine particulate exposure
Canadian Air Quality Objectives (CAAQS) and Canada Wide Standards (PM.s)

Regulation 419/05 (Reg. 419) provides air quality standards for use in Ontario. However, Reg. 419 does not
include a standard for “odour” as a mixture of compounds. According to Section 14 of the Ontario Environmental
Protection Act, an odour is deemed to be a nuisance if it is detected and considered to be unpleasant. The MECP
does provide some guidance regarding the assessment of odour impacts in their document “Methodology for
Modelling Assessments of Contaminants with 10-Minute Average Standards and Guidelines under O. Reg.
419/05", dated September 2016. This guidance document indicates that odour concentrations need only be
assessed at odour-sensitive receptor locations, such as residences, commercial buildings, and outdoor parks and
recreation areas. As well odour impacts that are greater than 1 odour unit (OU) per cubic metre (m3) are
considered acceptable at sensitive receptor locations, as long as the frequency of exceedance is less than 0.5% of
the time.
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An odour unit is defined as the quantity of odourous substance that, when dispersed in 1 m3 of odour free air,
becomes just detectable by a “normal” human observer whose sensitivity to the odorant represents the mean of
the population. The average odour detection threshold is 1 OU/m3, although odours at this level are not
necessarily a nuisance. Odour concentrations that may cause a complaint due to their ability to annoy typically
range from 3 to 5 OU/m3. Through RWDI's experience with other landfills in Southern Ontario, the objectionable
level for odour was generally in the range of 3 to 5 OU/m3. These levels are more closely related to public
complaints. For the purposes of this assessment, the predicted site-wide odours from the Southwestern Landfill
operations were compared to both the 1 OU/m3 detection threshold and the 3 OU/m3 and 5 OU/m3 annoyance
thresholds.

Although certain contaminants known to be present in the landfill gas (LFG), such as hydrogen sulphide, have
odour-based standards under O. Reg. 419, these standards are not applicable to the overall mixture of
compounds that form the LFG odours. Comparisons of the impacts from individual contaminants to their odour-
based O. Reg. 419 Standards are provided in the companion document - Air Quality Report, Landfill Gas Study.
Odours are generally best evaluated by the human response to smell (olfactory response).

5 STUDY DURATIONS

Two main study durations (or time frames) for this proposed landfill have been identified in the ToR:
The time during which the waste disposal facility is constructed, filled with waste, and
. . capped. These activities are combined since they occur progressively (i.e., overlap) on a
Operational Period ] o ) )
cell-by-cell basis, and they have a similar range of potential effects (e.g., there is heavy
equipment active on the site).
The time after the site is closed to waste receipt. Activities are normally limited to
Post-Closure Period operation of control systems, routine property maintenance and monitoring, and thus

have a more limited range of potential effects.

The approved EA Criteria located in Table B-1, Appendix B includes the relevant study duration(s) or time periods
associated with each of the criteria used in this assessment.

The odour study considered both the operational period and the post-closure period, assessed under the
following scenarios:

Stage 1: 2027;
Stage 3: 2037;
Stage 4: 2042; and,
Post-Closure: 2043

YV V V VYV

The final year of operation in each Stage of the landfill was considered, as the waste in place and thus the gas
volumes produced in the landfill mound by anaerobic decomposition would be greatest during the final year of
activity. The post-closure period assessed the first-year post-closure, as the produced landfill gas volumes would
be greatest at this time.
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6 STUDY AREAS

For the purposes of this EA, three general study areas were established in the ToR:

On-site includes the proposed waste disposal facility plus the associated
buffer zones. Site vicinity is the area immediately adjacent to the waste
disposal facility property that is directly affected by the on-site activities.
Its size is variable depending on the particular criteria being addressed.

On-Site and in the Site Vicinity:

The primary route along which the waste disposal facility truck traffic
would move between a major provincial highway and the proposed
waste disposal facility site entrance, plus the properties directly adjacent
to these roads.

Along the Haul Routes:

The broader community, generally beyond the immediate site vicinity.
Wider Area: Depending on the particular criteria this may include neighborhoods,
local municipalities, the Oxford County, or the Province of Ontario.

The tables of approved EA Criteria in Appendix B indicate the relevant study area(s) associated with each of the
criteria in this assessment.

Although these three general study areas were common across all the studies, their actual physical boundaries
were not necessarily identical for every study or criterion; a flexible approach was used, and the study area
boundaries were adjusted as the work progressed to ensure that they adequately encompassed the significant
effects of the proposed landfill.

For this assessment, the final study area considered on-site and in the site vicinity. For the purposes of this study,
the on-site and in the site vicinity area extends to approximately 5 kilometres from the proposed landfill. This is
based on the maximum extent of air quality effects that can be anticipated. Since there are no emissions of
equivalent (i.e., similar) odours from the existing Carmeuse site, the Carmeuse site will be included in the receptor
grid used in the predictive modelling. The receptor grid used for the odour modelling is illustrated in Figure 6.

Where appropriate and relevant, common receptor points were also selected collaboratively by the technical
experts so that the potential overlapping, or cumulative effects of the proposed landfill could be assessed at
these common receptor points. Of the 50 common receptor points selected, a total of 43 were identified as
relevant receptors for the Air Quality discipline. An additional receptor point called ZOR-13, was not identified as
a receptor for air quality but has been included at the discretion of the air quality team. Only receptors
representing residential locations or other locations where human activity regularly occurs were used to assess
compliance with the criteria as discussed in Section 4. The common receptor points for air quality used for the
odour modelling are illustrated in Figure 7.
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B
7 METHODOLOGIES

The following section outlines the key items that will be used to assess the baseline conditions, future (build) and
post closure predicted impact scenarios:

e Estimate the level of odour emissions from proposed waste disposal facility operations;

e Estimate the amount and quality of gas emissions from the proposed waste disposal facility operations,
considering the capture rate for the proposed landfill gas collection system and related odour emissions;
and

e Air dispersion modelling to simulate the effects of the proposed waste disposal facility compared to the
baseline (existing before proposed waste disposal site) conditions, predicting odour at critical receptor
points in the site vicinity.

The sections below outline the detailed approach including data to be collected, locations, and methodologies.
For the odour assessment, the following scenarios will be examined:

e Baseline conditions;

e Up to three future operating scenarios, representing different phasing of the proposed site, based on
our review of multiple possible scenarios developed by Walker; and

e Post-closure scenario.

This odour study defines and documents the potential impact on the atmospheric environment from the
proposed landfill, including the potential effects, mitigation, and net effects.

Although exposure to odours does not necessarily relate to a health risk to individuals residing adjacent to a
landfill, the odours can potentially become a considerable nuisance. Site-wide odours from the landfill operation,
including landfill, leachate, and waste soil odours, have been evaluated due to their potential for nuisance
impacts on the environment surrounding the landfill. Although these odours are distinct from one another, as a
conservative approach they have been treated as cumulative odours for the purpose of this odour study.

The odours from the landfill itself are based on a mixture of compounds contained within the landfill gas and
surface emissions (e.g., active face odour). The odours from other landfill-related sources are based on a mixture
of compounds contained in the leachate area sources and in the waste soil piles.

Potential odour sources were identified based on data collected from other landfill sites within the Province of
Ontario and the review of the background information on the proposed operational plans including technical
support documents. Typical odour sources are discussed in the following section.
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7.1 Emission Sources

Under normal operating conditions, solid waste landfills have the potential to produce odours from several areas,
including:

e Landfill gas (LFG) and waste odours from the landfill and waste acceptance activities: working face,
interim cover areas, final cap areas, waste transport, excavation of exposed waste, and seepage through
the landfill cap;

e Leachate odours from the leachate collection, storage and treatment system; and,

e Hydrocarbon odours from the use of contaminated soils as cover materials.

Each of these odour emission sources is discussed in the following sections.

7.1.1 Landfill Mound under Final Cap

The landfill mound under final cap is the portion of the landfill where waste is no longer being deposited. This
area is characterized by the presence of a landfill cap and LFG collection system.

Odour from the landfill mound under final cap results from the fugitive emissions of LFG released through the
surface of the landfill. The LFG collection system in the final cap area of the landfill serves to apply a vacuum and
extract the LFG from the mound, thus reducing the amount of LFG available to escape through the surface of the
mound. In addition, the cap material filters and limits the ability of the LFG to be released through the surface of
the landfill. However, even with the LFG collection system and cap in place, some LFG can be released to the
atmosphere from seepage through the landfill cap soils. The overall LFG collection efficiency from areas under
final cap is assumed to be 85%, with the remaining 15% of the gas released through the surface of the landfill.
The final cap area was included in the quantitative assessment.

7.1.2 Active Stage (Interim Cover Area)

The active stage of the landfill is the area where waste has been deposited within the modelled year. The active
stage is characterized by the presence of an interim cover. The active stage does not have a completely installed
LFG collection system, therefore only collecting the LFG with a collection efficiency of 50%. Although some cells
within of a given stage of the landfill may be under final cap for the purposes of the assessment, the entire stage
was assumed to be under interim cover as a conservative approach. The interim cover area was included in the
quantitative assessment.
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7.1.3 Active Working Face

The active face is the area where landfilling is actively occurring, where fresh waste is deposited during normal
daily operations. Odours from the active face include contributions from the waste itself, as well as LFG seepage
from underlying aged waste. Under normal operations, the typical active face would be approximately 2,000 m?
in size; however, as a contingency, allowances have been made for an active face of up to 4,000 m? if required on
a temporary basis. As a modelling conservatism, the larger active face area of 4,000 m? was included in the
quantitative assessment.

7.1.4 Waste Transport

Waste hauling trucks arriving or leaving the site have the potential to be odourous. The odour levels from
individual vehicles vary and are dependent on the operator and type of waste being received. When travelling
along the off-site haul routes any potential odours from these vehicles will be transitory and are not expected to
be significant at any single receptor location. When on-site, emissions from the waste vehicles are typically small
relative to the overall landfill operation, and as such, were not considered in the dispersion modelling
assessment. Instead, this activity is best assessed through the development of Best Management Practices to
minimize potential odour impacts, as outlined in Section 11.2.

7.1.5 Excavation of Exposed Waste

On occasion, it may become necessary to excavate exposed waste at the landfill for purposes such as installation
of a landfill gas well. This activity is expected to occur infrequently.

The process of excavation produces odours from two sources - the exposure of partially decomposed waste and
the release of LFG from the mound. Excavating through the landfill cover, especially the final cap, opens a
conduit for this normally contained LFG to escape untreated directly into the atmosphere. Excavation through
landfill cover or final cap represents an upset condition, and as such, was not considered in the quantitative
assessment. Instead, this activity is best assessed through the development of Best Management Practices to
minimize potential impacts, as outlined in Section 11.2.

7.1.6 Cracks/Fissures in Landfill Cap

The final cap of the landfill limits the migration of LFG through the surface of the landfill. However, cracks and
fissures can form in this layer, allowing LFG to pass through unchecked. These cracks and fissures can form for a
variety of reasons, including the effect of freeze/thaw cycles, erosion due to surface water runoff, and heavy
equipment operating on the capped area. These cracks and fissures in the landfill cap represent upset
conditions, and as such, were not considered in the in the quantitative assessment. Instead, this activity is best
assessed through the development of Best Management Practices to minimize potential odour impacts, as
outlined in Section 11.2.
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7.1.7 Leachate Collection System

Leachate produces a strong, unpleasant odour that is distinct from the LFG odours. The leachate collection mains
are placed under negative pressure so that no odours escape from the manholes or other open points in the
leachate management system. All manholes were assumed to be sealed and the leachate collection system was
assumed to be under negative pressure with collected gases diverted to the flare for combustion, and Walker will
have an inspection and maintenance program in place to ensure that the system is operating as designed. The
leachate collection system was therefore excluded from the quantitative assessment.

7.1.8 Leachate Treatment System

The leachate plant located to the northwest of the landfill area consists of an aeration pond, a raw leachate
holding pond, a leachate treatment building, an effluent holding pond, and a polishing wetland. Both the aeration
pond and the raw leachate holding pond are area sources of leachate odours, which were included in the
quantitative assessment. The leachate treatment building was assumed to be placed under negative pressure
and include appropriate controls such that odour emissions from this operation are negligible relative to the
other leachate sources. The effluent holding pond and polishing wetland contain treated leachate and are not
expected to be odourous so were excluded from the quantitative modelling.

7.1.9 Leachate Seepage

Leachate seepage occurs when leachate “breaks through” the cap of the landfill and pools on the surface.
Leachate seepage can occur due to poor drainage, cracks and fissures in the landfill cap, or blockage of the
leachate collection system. Leachate seepage represents an upset condition and as such was not considered in
the quantitative assessment, instead, this activity is best assessed through the development of Best Management
Practices to minimize potential odour impacts, as outlined in Section 11.2.

7.1.10 Contaminated Soil Stockpiles

The landfill would receive contaminated soil, requiring disposal at an approved facility, from off-site locations for
use as daily cover. Some of this soil is petroleum fuel-contaminated and contains fuel-related VOCs such as
benzene and other light aromatics, which can be odourous. The contaminated soil odours are distinct from
landfill odours. The contaminated soil will be stockpiled in one of two locations, located to the northwest (S1-
wsoil) or west central (S3-wsoil), each with a maximum footprint area of 32,500 m2as shown in Figure 8.

7.1.11 Compost Spreading

No composting of organic matter will be carried out on site, but finished and cured compost may be trucked in
and occasionally spread on top of the clay cap to facilitate vegetative growth on the landfill mound. This activity is
intermittent in nature and produces odours similar to the background odour from agriculture farming in the area;
therefore, it was not included in the quantitative odour assessment.
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7.2 Assessment Scenarios

The assessment of odour impacts resulting from the proposed landfilling activities focused on emissions
generated from the following identified emission sources:

e landfill active face;

e fugitive LFG releases from various landfilling stages under interim and final cap;
e waste soil storage piles;

e raw leachate storage pond; and,

e leachate aeration pond.

The potential odour impacts from the significant odour sources were assessed at various stages of landfill
operation, as described in Section 5. The future build scenarios were assessed by determining odour associated
with the significant emission sources in each scenario and determining the potential off-site impacts through
dispersion modelling. For the purposes of this evaluation, it was assumed that there were no existing sources of
landfill related odours. Therefore, the baseline scenario and the future no-build scenarios for the odour study
were not assessed through dispersion modelling as no landfill odour emission sources would be present.

An overview of the modelling scenarios assessed in this study is presented in Table 2. The locations of these
sources are presented in Figure 8.

Table 2: Summary of Modelled Emission Scenarios

Sources Modelled
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Post-Closure: 2043 X X X X X X
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7.3 Emission Calculations

7.3.1 Final Cap Areas

The odour emission rates for fugitive emissions of LFG from the final cap area of the landfill mound were based
on the quantity of LFG released by the landfill and the odour concentration in this gas.

The odour emission rates were estimated using emission factors based on LFG generation rates and the MECP
recommended odour concentration of 10,000 OU/m3 of landfill gas, outlined in the MECP's “Interim Guide to
Estimate and Assess Landfill Air Impacts” (MECP 1992).

The U.S.EPA’s Landfill Gas Emissions Model (LANDGEM) model was used to calculate landfill gas generation for
each stage of the landfill for each of the assessment years. Inputs to LANDGEM include the methane generation
rate (k), the methane generation potential of the waste (Lo), the concentration of methane in the LFG, and the
waste deposition history of the landfill. The k and Lo values were obtained from the MECP's “Interim Guide to
Estimate and Assess Landfill Air Impacts”. The methane concentration was based on the maximum methane
concentration from samples of raw landfill gas at the Walker South and East landfills in Niagara Falls, Ontario. A
filling rate of 850,000 tonnes of waste per year for the 20-year life of the landfill was entered into LANDGEM.

The total landfill gas in m3/year, output from the LANDGEM model, was then adjusted by a factor of 70% to
account for the expected proportion of biodegradable material in the waste. Eighty-five percent of the generated
LFG was assumed to be collected with the remaining 15% emitted through the final cap area. The 10,000 OU/m?
emission factor was applied to the quantity of LFG released to develop an odour emission rate. The total
footprint area of each landfill stage was used to calculate the odour flux rate through the final cap, in terms of
ou/m2/s.

Please refer to Appendix C for full details on the odour emission calculations for the final cover areas and all
other modelled odour emission sources.

7.3.2 Other Odour Sources

Emissions from all other sources were based on measured odour emission rates from the Walker East Landfill, in
Niagara Falls, Ontario in support of the Walker South Landfill approval. Therefore, no emission calculations were
conducted for these sources except for scaling of the emission flux rates on Appendix C to the proposed areas
for this Project.

Please refer to Appendix C for full details on the odour emission rates used for the other odour sources.
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7.4

Dispersion Modelling

The odour impacts from the proposed landfill operations were determined using a dispersion model and
reasonable maximum emission rates. Dispersion modelling was performed using the U.S. EPA's AERMOD
dispersion model (AERMOD) to predict concentrations of odour emitted from the 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 MECP. 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 MECP Guideline A11: “Air Dispersion Modelling
Guideline for Ontario”, February and the MECP Technical Bulletin “Methodology for Modelling Assessments of
Contaminants with 10-Minute Average Standards and Guidelines under O. Reg. 419/05", dated September 2016.

The odour emission rates listed in Table 2 of Appendix C-1 were applied in the AERMOD dispersion model to
predict the off-site odour concentrations. The frequency of time that the predicted concentrations exceeded the
1 OU/m3 detection threshold and the 3 OU/m?3 annoyance threshold were also calculated from the dispersion

modelling results.

Additional elements of the dispersion modelling assessment are discussed in the following sections.
7.4.1 Sources Modelled

The sources included in the dispersion model were the landfill active face, the interim cover areas, the final cap
areas, the waste soil storage piles, the raw leachate storage pond, and the leachate aeration pond. Each of these
sources were modelled as an area source. The landfill active face, which moves throughout the entire landfill
over the course of its life, was modelled in a single worst-case location (i.e., closest to the landfill property line and
closest to the nearest residential receptor) during each landfill stage. All modelled sources were assumed to emit
maximum odour emissions concurrently throughout the entire modelled period.

For the majority of the landfill life, landfilling operations will be occurring below grade although the final landfill
mound will extend 15 m above grade. Sensitivity testing was conducted with landfill sources at grade, as well as
at elevated heights of 15 m (top of landfill mound above grade) and 7.5 m (mid-height of landfill mound). The
worst-case results occurred with the landfill at grade, so all landfill area sources were modelled at grade.

The locations of all modelled sources are shown in Figure 8.
7.4.2 Meteorological Data

Five years of local meteorological data (2013-2017) were used in the AERMOD model. The meteorological data set
was developed by the MECP’s Environmental Monitoring and Reporting Branch (EMRB) and provided on January
21,2019. The data set was based on wind-sector dependent land use specific to the landfill site, surface
meteorological data collected from Environment and Climate Change Canada’s London Airport station, and upper
air meteorological data from the U.S. National Weather Service's Detroit station. The data set provided by the
EMBR was used directly in the model, with no changes or alterations conducted by RWDI.

The modelling considers a five-year set of hourly meteorological data. Predicted impacts are based on the worst-
case conditions within this data set. The future wind climate and meteorological conditions are not expected to
change to a degree that would affect the odour assessment.
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7.4.3 Area of Modelling

Typically, when modelling odours, impacts are assessed only at odour sensitive receptor locations, not at the
property line. In the MECP guidance, odour sensitive receptors are defined as “any locations where and when
human activities regularly occur”. All common receptor points identified for the EA were included in this study,
however, only receptors representing residential locations or other locations where human activity regularly
occurs were used to assess compliance with the criteria. For all cases, humans were conservatively assumed to
be present at these receptors for 24-hours per day. These discrete receptors were modelled at flagpole heights
of 1.5 m above grade to represent the normal breathing zone. The locations of these discrete receptors are
shown on Figure 7.

In addition, the modelling was performed using a receptor grid covering the Site-Vicinity Study Area to produce
isopleths of predicted odour concentrations. This receptor grid covers the lands within approximately 3 to 5 km
of the site emission sources. These receptor grid results were only used for visual representation of the
predicted odour impacts. The grid results were not used for comparison to the odour guidelines; rather, the
compliance assessment was based on the sensitive receptor results.

7.4.4 Terrain Data

Terrain information for the area surrounding the proposed landfill was obtained from the MECP Ontario Digital
Elevation Model Data web site. The terrain data is based on the North American Datum 1983 (NAD83) horizontal
reference datum. These data were run through the AERMAP terrain pre-processor to estimate base elevations
for receptors and to help the model account for changes in elevation of the surrounding terrain. The base
elevations for the landfill sources were based on elevation drawings from the Facility Characteristics Assumptions
(FCA) report supplied by Walker (since incorporated into the accompanying Environmental Assessment Report,
Section 7.2). The base elevations for the quarry extraction sources were obtained from figures provided by
Carmeuse.

7.4.5 Building Information

The Building Profile Input Program (BPIP) is used to calculate the effects of building downwash on point sources,
such as stacks. All sources in the odour study were modelled as area sources; therefore, building downwash is
not applicable.

7.4.6 Averaging Periods Used

The results from the dispersion model, which represent a 1-hour averaging period, were converted to a 10-
minute averaging period for comparison with the applicable odour guidelines. A conversion factor of 1.65 was
used to convert 1-hour results to 10-minute averages, based on guidance provided in the MECP's “Procedure for
Preparing an Emission Summary and Dispersion Modelling Report”, dated March 2018.
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8

8.1

8.2

B
DATA COLLECTION

Data used to quantify odour emissions from the site were collected either through published emission factors or
field data from previous odour testing conducted at the Walker East and South landfills in Niagara Falls, Ontario.
The following sections provide details regarding the data collection.

Background Data

8.1.1 Emission Calculations

Background data used for the emission calculations included historical methane concentrations from the Walker
East and South landfills, used in the LANDGEM model for the calculation of odour emissions from the final cap

areas.

Please refer to Appendix C for full details on the odour emission calculations for the final cover areas and other

area sources.

Field Data

No new field data was collected or utilized as part of the odour study. Emissions of odour from the landfill active
face, landfill interim cover areas, the leachate aeration pond, the raw leachate holding pond, and the waste soil
storage piles were based on previous source testing conducted at the Walker East Landfill in Niagara Falls,
Ontario, as part of the Environmental Assessment for the Walker South Landfill. The odour flux rates from the
Walker East Landfill testing were used directly in the dispersion modelling.

ENVIRONMENT POTENTIALLY AFFECTED BY
THE UNDERTAKING

Section 6.1(2)(c)(i) of the Act requires a “description of the environment that will be affected or might reasonably
be expected to be affected, directly or indirectly”. Section 8.2 of the ToR describes the methodology by which the
environment potentially affected by the proposed landfill is to be developed, notably including both the existing
environment as well as the environment that would be expected to exist in the future without the proposed
undertaking (i.e., the environmental baseline conditions, or the “do nothing” alternative).

rwdi.com Page 15



AIR QUALITY REPORT-ODOUR STUDY | SOUTHWESTERN LANDFILL PROPOSAL ENVIRONMENTAL ASSESSMENT

WALKER ENVIRONMENTAL GROUP INC.

RWDI#1800160 » Ay \
January 29, 2020 A

9.1 Baseline Assumptions

9.1.1 Land Use Forecast

A common set of assumptions were provided by MHBC Planning on behalf of Walker regarding the forecast land
uses in the area, so that this study could reflect any reasonably foreseeable changes in the uses of the land on
and around the proposed landfill site (including the expected ongoing operation of the quarries and lime plants in
the vicinity of the site). These assumptions are detailed in Walker's Environmental Assessment Report, while a
brief summary of the aspects relevant to this study follows.

In order to address cumulative effects, in accordance with the methodology set out in Section 8.2 of the Approved
Amended Terms of Reference, this study will compare the potential effects of the proposed landfill at its different
stages of development to the forecast baseline conditions at that same period (i.e., the “do nothing” alternative).
In order to guide the forecasting of future baseline conditions, MHBC Planning on behalf of Walker has provided a
set of working assumptions regarding future land uses (including community growth, other industrial activities
such as quarrying, etc.) at the site, in the surrounding area and in the broader community (Landuse Planning
Forecast Draft Report; October, 2016).

»  Existing Conditions (Section 4.0);
» Aggregate Operations (Section 5.0); and
> Landuse Forecast (Section 6.0).

Based on the land use forecast, there are no new sources of landfill-related odours predicted to be developed in
the future.

9.1.2 Climate Change Forecast

Another set of common assumptions that were established for the purpose of this EA is the potential for climate
change, so that these could be considered in the individual studies of the potential effects of the proposed
landfill. These assumptions are detailed in Walker's Environmental Assessment Report and basically adopt the
guidance in the Ontario Ministry of Natural Resources and Forestry's Climate change projections for Ontario: An
updated synthesis for policymakers and planners.

Minister's amendment #12 to the Approved Amended Terms of Reference required that climate change should
be considered in this environmental assessment. The following table summarizes the mean climate change
(temperature and precipitation) assumptions to be considered during this study, where relevant.
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Table 3: Climate Change Forecast

Temperature (°C) Precipitation (mm)

Annual Summer Winter Annual Summer Winter
2011-2040 +2.3 +2.0 +2.2 +52.0 -2.7 +28.3
2041-2070 +3.9 +3.2 +4.5 +87.0 -2.5 +34.9
2071-2100+ +4.8 +4.1 +5.5 +89.0 -4.4 +46.8

Source: McDermid, J., S. Fera and A. Hogg. 2015. Climate change projections for Ontario: An updated synthesis for policymakers and planners.
Ontario Ministry of Natural Resources and Forestry, Science and Research Branch, Peterborough, Ontario. Climate Change Research Report CCRR-44.

The Ministry of Natural Resources and Forestry document from which the data is sourced includes other
information that can be used if and where appropriate in this and other studies.

The modelling considers a five-year set of hourly meteorological data. Predicted impacts are based on the worst-
case conditions within this data set. The future wind climate and meteorological conditions are not expected to
change to a degree that would affect the odour assessment.

9.2 Environmental Baseline Conditions

9.2.1 Existing Conditions

The odours produced by a landfill are distinctive. For the purposes of this evaluation, it was assumed that there
are no existing sources of landfill related odours. Therefore, the background or baseline will assume no landfill
related odours. Other odours within the immediate community will likely exist including agricultural emissions.
Although agricultural odours can be related to landfill type odours, the study did not include farming activities as
local background sources. The predicted odour levels from the proposed waste disposal site will evaluate the
change in perceived odours from no odours (baseline) and will evaluate the potential for odour impacts based on
the MECP's 1 OU target level and frequency of occurrence for odour events above 1 OU, 3 OU and 5 OU at
sensitive receptor locations.

9.2.2 Future Baseline Conditions

No new sources of landfill-related odours are expected to be developed in the future; therefore, the future
baseline conditions remain the same as the existing baseline with no sources of landfill-related odours.
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10 EVALUATION OF THE PROPOSED LANDFILL

Section 6.1 (2)(c) and (d) of the Act, and the ToR, require an evaluation of:

> The effects that will be caused on the environment;
» The actions necessary to prevent, change, mitigate or remedy the effects on the environment; and
» An evaluation of the advantages and disadvantages (net effects) to the environment.

This section presents the assessment of these matters as it relates to the odour study and for each of the EA
criteria

10.1 Effects due to exposure to air emissions

10.1.1 Potential Effects

The maximum modelled off-site concentrations predicted at the property line of the landfill site for combined
odours from all landfill-related operations are summarized in Table 4.

Table 4: Maximum off-site Odour Concentrations from Landfill Operations

10-Minute Average Concentration (OU/m3)

“ Landfill Only Leachate Only
7.1

Stage 1 29.6 29.6
Stage 3 29.6 9.4 29.6
Stage 4 29.6 11.8 29.6
Post Closure 29.6 1.8 29.6

Table 5 lists the maximum predicted concentration associated with the landfill and leachate sources at any point
offsite. The presented results represent the single highest concentration modelled over the five-year period, so
all other predicted concentrations are less than this value.

The results for “All" represent the combined impact from all odour sources at the facility. “Landfill only”
represents the combined impact from the landfill sources: the active face, interim cover area, final cap areas, and
the waste soil pile, while “leachate only” represents the combined impact from the leachate sources: the aeration
pond and the raw leachate holding pond. These results represent the odour impacts of each group assessed
independently at their worst-case grid receptor. The location of the worst-case receptor may vary by group due
to the location of the individual source within that group. These results cannot be summed to obtain the
cumulative odour impacts but are a good indicator of the maximum contribution from each individual group.
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The maximum overall predicted concentration from all odour sources at the facility is dominated by the leachate
ponds due to their proximity to the property line. The elevated odour results are occurring in a localized area,
adjacent to the leachate ponds. Odour levels decrease with increasing distance from the leachate ponds. Since
the leachate ponds are present during all stages, the maximum predicted concentration is not expected to
change over time. For this reason, the results for the “leachate only” group and the “all” group are identical.

The maximum predicted odour concentration occurring from the landfill sources are influenced by the proximity
of these sources to the property line. The active face was generally the most dominant landfill source in causing
off-site impacts. The active face was positioned in a worst-case location relative to the property line and the
nearest residential receptors. The active face represents the landfill source with the highest emission flux rate
(odour emissions per square meter), due to the deposit and handling of fresh waste, reduced gas collection
efficiency, and a lack of cover material when receiving the fresh waste in this area. The predicted impacts from
the landfill are expected to increase over time, as a result of increased waste present in the landfill in future
years, which results in increased LFG generation, and thus increased odour emissions, from this source. Post-
closure results decrease relative to the operational stages, since during the post-closure period all landfill areas
are under final cap with full gas collection and the active face, interim cover area, and waste soil pile are no longer
present.

Although the maximum predicted odour concentrations at the property line are predicted to exceed the 3 OU/m3
annoyance threshold from time to time, the MECP guidance document indicates that odour concentrations need
only be assessed at odour-sensitive receptor locations, such as residences, commercial buildings, and outdoor
parks and recreation areas. Therefore, the assessment of odour impacts from the landfill operations at the
odour-sensitive discrete receptor locations is discussed in the following section.

Dispersion modelling analysis was completed for odour at each of the identified air quality receptors. Some of
the receptors represented residential locations, while others represented other key points of interest, such as
intersections, wetlands, etc. These non-residential receptors often have residences in the vicinity, so they have
been included in the modelling; however, the discrete receptor table below focuses on residential receptors only.
The results for all modelled receptors for each scenario are presented in Appendix D. The maximum 10-minute
average at the top 10 residential receptors for each stage and the number of hours per year above the 1 OU
detection level are summarized in Table 5.

Detailed results for all discrete receptors over a five-year period are presented in Appendix D.
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Table 5: Predicted Maximum 10-Minute Average Odour Concentrations at Residential Receptors

Stage 1 (2027) Stage 3 (2037) Stage 4 (2042) Post Closure (2043)
Maximum 10- Maximum 10- Maximum 10- Maximum 10-

Receptor ID Minute Number of Minute Number of Minute Number of Minute Number of

Average Hours per Average Hours per Average Hours per Average Hours per

Concentration | Year>10U | Concentration | Year>10U Concentration Year >1 OU | Concentration | Year >10OU

(ov) (ov) (ov) (ov)

ZOR-5 3.9 54 3.2 32 3.2 28 3.1 31
ZOR-6 3.4 74 3.4 56 3.4 50 3.4 56
ZOR-8 2.2 21 2.2 21 2.2 17 2.2 21
ZOR-9 2.8 13 2.8 12 2.8 1 2.8 12
ZOR-10 1.6 5 1.6 2 1.6 2 1.6 2
ZOR-11 2.2 19 2.9 96 1.7 13 1.7 4
SWO-1 1.7 13 2.9 42 1.7 22 1.6 5
SWO0-2 3.1 27 2.2 26 33 49 2.2 13
SWO-3 2.8 25 1.8 12 2.0 32 1.8 8
SWO-10 1.3 1 2.1 12 1.0 0 1.0 0
SWO-11 1.4 8 23 21 1.4 8 1.2 1
SWO0-12 1.8 7 24 16 1.9 13 1.3 3
SWo-14 23 17 1.5 6 1.9 15 1.6 6
SWO-15 2.2 11 14 3 1.6 8 1.5 3
SWO-16 2.1 1" 1.4 3 1.5 3 1.4 2
ING-3 1.2 2 1.9 11 1.0 0 1.0 0

Note: Shaded values indicate values predicted to exceed 1 OU/m? greater than 0.5% of the time (greater than 44 hours per year).

The predicted concentrations at each of these receptors were below the annoyance threshold (3 OU) at all
receptors except for ZOR-5, ZOR-6, and SWO-2. The highest odour concentration at a discrete receptor was
predicted to occur in Year 2027 at ZOR-5 with a value of 3.9 OU. Receptor ZOR-11 was predicted to have the
highest number of hours with predicted concentrations exceeding the 1 OU/m3 threshold. Concentrations are
predicted to exceed the 1 OU detection threshold concentrations at ZOR-11 for 96 hours (1.11% of the time) in
Year 2037.

These maximum predicted odour results and frequencies of exceedance of the 1 OU/m? detection threshold are
based on normal maximum operations with the working face of the landfill at the closest location relative to the
nearest residential receptor locations. Under this scenario, the predicted odour impacts were predicted to
exceed the odour detection threshold 1.11% of the time at the closest residential receptor. However, the active
face of the landfill, which was shown to be a main source of odour impacts at ZOR-11, would be in this worst-case
location for only a portion of the year. Therefore, it is expected that the actual frequency of odour impacts above
the detection threshold to be less than the 96 hours per year predicted by the model.

rwdi.com Page 20



AIR QUALITY REPORT-ODOUR STUDY | SOUTHWESTERN LANDFILL PROPOSAL ENVIRONMENTAL ASSESSMENT

WALKER ENVIRONMENTAL GROUP INC.

RWDI#1800160 » Ay \
January 29, 2020 A

In addition, some of the predicted concentrations greater than 1 OU/m3 occur during the evening and overnight
hours. The active face would have a daily cover applied during this time period, which will reduce the odour
emission for this source by at least a factor of 2. It was conservatively assumed that the maximum active face
odours would be emitted 24-hours per day. Therefore, in reality the odour occurrences are expected to be less
frequent than the predictive analysis suggests.

The modelling considers a five-year set of hourly meteorological data for the period, 2013 to 2017. Predicted
impacts are based on the worst-case conditions within this data set. The future wind climate and meteorological
conditions are not expected to change to a degree that would affect the results of the odour assessment.

10.1.2 Potential for Cumulative Effects

As there are no other identified sources of landfill-related odours in the area, there is no potential for cumulative
effects.

10.1.3 Additional Mitigation Recommendations

The odour assessment incorporated several mitigation measures that are part of the design of the proposed
landfill. These emission control measures include the following:

e Development of an Odour Best Management Practices (BMP) Plan;

e Progressive installation of the LFG collection system;

e  Flaring or otherwise combusting all collected LFG;

e Ensuring emergency measures are available should a power failure or lightning strike occur that disrupts
the flare for an extended period of time (including notification to staff or alarm system);

e Maintaining the leachate collection system under negative pressure and sending the collected gas to the
LFG collection system;

e Monitoring interim cover and final cap to minimize LFG leakage;

e Minimizing the size of the active face; and,

e Daily covering of the active face.

These mitigation measures were considered in the assessment and, as such, the predicted impacts presented in
Section 10.1.1 incorporate the effect of these measures. In addition to these mitigation measures, the following
additional mitigation strategies are recommended to further reduce odour impacts off-site. The recommended
additional mitigation measures included the following:

e Using a cover or other control technologies to reduce the surface area of the two leachate ponds (the
aeration pond and raw leachate holding pond) by a minimum of 30%; and,

e Avoid expanding the working face beyond 2,000 m2 as a contingency when working in the northwestern
portion of Stage 1 and the southern portion of Stage 4.

Dispersion modelling was conducted to assess the benefit in implementing these additional mitigation strategies
for odour reduction and these results are presented in Section 10.1.4.
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10.1.4 Net Effects

The maximum modelled off-site concentrations predicted at the property line of the landfill site for combined
odours from all landfill-related operations with the additional mitigation recommendations noted in Section
10.1.3 in place are summarized in Table 6. Contour plots of maximum predicted odour concentrations across the

entire receptor grid are presented in Appendix E.

Table 6: Predicted Maximum 10-minute Average Odour Concentrations from Landfill Operations with Additional
Mitigation Measures

10-Minute Average Concentration (OU/m?3)

“ Landfill Only Leachate Only
7.1

Stage 1 20.7 20.7
Stage 3 20.7 9.4 20.7
Stage 4 20.7 9.8 20.7
Post Closure 20.7 1.8 20.7

The predicted maximum 10-minute average at the residential receptors for each stage and the number of hours
per year above the 1 OU detection level with the mitigation measures applied are summarized in Table 7.
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Table 7: Predicted maximum 10-Minute Average Odour Concentrations at Residential Receptors with Additional
Mitigation Measures

Stage 1 (2027) Stage 3 (2037) Stage 4 (2042) Post Closure (2043)
—— Maxu.'num 10- Number Maxu.num 10- Number Maxu.num 10- Number Maxu.'num 10- Number
Minute Minute Minute Minute
) of Hours of Hours of Hours of Hours
Average Average Average Average
. per Year q per Year q per Year . per Year
Concentration Concentration Concentration Concentration
>1 0U >10U >10U >1 0U
(1Y)} (OU) (OU) (1Y)}
ZOR-5 2.9 32 2.3 20 2.3 20 2.3 20
ZOR-6 2.4 41 2.4 31 2.4 33 2.4 31
ZOR-8 1.5 7 1.5 7 1.5 7 1.5 7
ZOR-9 2.0 4 2.0 4 2.0 4 2.0 4
ZOR-10 1.2 2 1.1 0 1.1 0 1.1 0
ZOR-11 2.0 13 2.9 93 1.7 8 1.2 1
SWO-1 1.7 10 2.6 41 1.4 17 1.2 1
SWO-2 2.6 23 1.7 22 29 42 1.8 9
SWO-3 2.4 18 1.4 9 1.6 25 1.4 4
SWO-10 1.2 1 2.1 12 0.9 0 0.7 0
SWO-11 1.3 5 2.1 18 1.1 3 0.9 0
SWO0-12 1.6 6 2.1 15 1.7 10 1.0 1
SWO0-14 2.0 11 1.1 1 1.6 11 1.2 3
SWO-15 1.8 7 1.1 0 1.2 5 1.1 0
SWO-16 1.8 5 1.1 1 1.1 1 1.1 1
ING-3 1.1 1 1.9 11 0.8 0 0.7 0

Note: Shaded values indicate values predicted to exceed 1 OU/m? greater than 0.5% of the time (greater than 44 hours per year).

The application of the additional mitigation measures reduces the maximum predicted concentration to below
the annoyance threshold of 3 OU/m3 at all residential receptors except for ZOR-11. The frequency of exceedance
of the 1 OU/m3 detection threshold is below 0.5% of the time (44 hours per year) at all residential receptors
except for ZOR-11 where 93 hours per year >1 OU were predicted to occur.
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1.1

1.2

MONITORING, CONTINGENCY & IMPACT
MANAGEMENT RECOMMENDATIONS

Monitoring & Contingency Plans

Monitoring will aid in identifying and correcting problems before they cause off-site impacts. The following
monitoring measures are recommended for the landfill facility:

e Development of Best Management Practices for odour monitoring which would include inspection of
leachate collection manholes, cap integrity for cracks/fissures or other areas where LFG may be escaping
from the landfill;

e Continuous monitoring for temperature and flow on the LFG flare to ensure proper operation; and,

e Immediate tracking of any strong odours noted on-site and off-site complaints. Document, address and
investigate all odour complaints to determine odour source and prevent or minimize future off-site
odour impacts.

Through the implementation of a monitoring program, Walker will be able to detect any unusual landfill gas
emissions from the site. It is recommended that Walker develop a contingency plan to address any issues that
may be detected. Itis also recommended that Walker include possible process upsets due to unusually
odourous waste loads and landfill /leachate gas collection system malfunctions in their contingency plan.

Impact Management

This section provides recommendations for managing any residual negative effects of the landfill expansion that
cannot be directly mitigated.

Additional mitigation measures were included in the dispersion model and were found to reduce the predicted
landfill related odour impacts. Some measures that may further reduce the impact of landfill related odour
emissions, include:

e The landfill working face should be kept as small as practical to reduce emissions;

e Final cap or interim cover should be applied as soon as possible to reduce the potential for fugitive gas
releases; and

e Regular inspections and maintenance of the landfill cap and interim cover areas should be conducted to
reduce the cracks and fissures due to erosion and settling.

Although these measures were not quantified in the dispersion model, it can be intuitively determined that the

odour impacts will likely be further reduced by some amount through the implementation of these measures.
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GLOSSARY OF TERMS USED IN AIR IMPACT
ASSESSMENTS

ADT
AADT

AAQC

AERMOD

Baseline

Cco

Conservative

Clod Samples

Deposition Routine

Dustfall

FCA

Flux Chamber

g/veh/mi

HC

MECP
NO

NO2

Average daily traffic
Annual average daily traffic

Ambient Air Quality Criteria as defined by the Ontario Ministry of the Environment,
Conservation and Parks

An air dispersion model developed by AERMIC to support the US EPA’s regulatory
modelling programs. AERMOD is the next-generation air dispersion model that
incorporates concepts such as planetary boundary layer theory and advanced methods
for handling complex terrain.

Refers to the existing air quality surrounding the landfill. The baseline is used to
determine if there will be a change in the existing environment before the proposed
landfill.

Carbon monoxide; a regulated air pollutant and product of incomplete combustion

Implementing a number of assumptions in an analysis that are intended to lead to a
deliberate over-estimation of impacts

Refer to the large clumps of native or typical soil at the landfill typically used for cover.

Refers to dust particles that travel downwind in a plume, larger particles fall out of the air
through gravitational settling and other factors and are not replaced. Using this
deposition routine provides a simulation of this process. By doing so, a more realistic
prediction of dust impacts is produced.

Refers to larger particles that settle at a sufficient rate to produce a dust film on surfaces.
Dustfall is a nuisance due to its soiling nature.

Facility Characteristics Assumptions

Is a stainless-steel vessel of volume 0.5 m2. It is used to measure minute emissions from
near passive sources that do not have any mechanical fans to discharge the contaminants
of interest.

Grams of emissions per vehicle per mile traveled

Hydrocarbons; generally defined in terms of volatile organic compounds (VOC's) and
semi-volatile compounds (SVOC's)

Ontario Ministry of the Environment, Conservation and Parks
Nitric oxide; an air pollutant and constituent of NOX generated by combustion

Nitrogen dioxide; an air pollutant and regulated constituent of NOX generated by
chemical or photochemical reactions generally involving NO



NOx

Odour

Odour Unit

PAHs

ppm, ppmv

PM1o

PM2s

SO,

Tedlar Bags

TSP

pg/m?3

U.S. EPA

VMT

VOCs

Total oxides of nitrogen; a generic air pollutant category that includes the sum of all NO
and NO; concentrations

Ozone; a photochemical oxidant generally formed in the presence of sunlight, oxides of
nitrogen and reactive hydrocarbons

Odour can generally be described as a person’s perception to a particular smell. This may
be considered a “good” or “bad” smell as a subjective observation from a particular
person. An odour is deemed to be a nuisance, if it is detected and considered to be
unpleasant. When odour levels are elevated and occur frequently, they can be construed
as an adverse effect.

One odour unit (OU) is the concentration at which 50% of a population will detect an
odour.

Polycyclic aromatic hydrocarbons; a class of airborne contaminants that exist with both
solids and gaseous fractions; individual species include fluoranthene and benzo(a)pyrene

Parts per million by volume; unit of concentration; mixing ratio

Inhalable particulate matter; airborne particles of aerodynamic diameter less than 10
microns

Respirable particulate matter; airborne particles of aerodynamic diameter less than 2.5
microns

Sulphur dioxide; an air pollutant usually associated with the combustion of sulphur-laden
fuel

A bag used to collect air samples that is comprised of a skin is made from inert materials
like Teflon to minimize any chemical reactions that may compromise the sample

Total suspended particulates; airborne particulate matter that is generally small (less than
about 44 microns in diameter) enough so as not to be greatly affected by gravitational
forces

Micrograms per cubic metre; a unit of concentration
United States Environmental Protection Agency
Vehicle miles traveled

Volatile organic compounds; a class of airborne gaseous contaminants that includes
individual chemical species such as vinyl chloride, benzene, xylenes, etc.
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Table B-a-EA Criteria Table

Studies Addressing the Criteria Study Areas Duration

Definition/
Criteria Rationale
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Archaeology
Groundwater/
Surface Water
Noise/Vibration
Along the Haul
Post-Closure

=
c
=
=]
S
S
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o
o

Agriculture
Air Quality
Economic/
Financial
Land Use
Landscape
Wider Area

Public Health & Safety
1 | Explosive hazard due to combustible | Gas produced within a waste disposal facility (e.g.,

gas accumulation in confined methane) can move through the ground and
spaces. accumulate in confined spaces (e.g., manholes,
basements, etc.) on or immediately adjacent to [l v v v

the waste disposal facility. There is potential for
the gas to combust, creating an explosion and fire

hazard.
2 | Effects due to exposure to air Waste disposal facilities can produce gases
emissions. containing contaminants that degrade air quality if

they are emitted to the atmosphere. Other
operations, such as leachate collection facilities,
can also produce emissions that could degrade air
quality in the vicinity of the site. Air quality in the
vicinity of the site should meet regulated air
quality standards in order to protect public health.

=
&
<
<
<

3 | Effects due to fine particulate Construction, operation, and truck haulage
exposure. activities at a waste disposal facility can lead to
increased levels of particulate (dust) in the air.
Airbourne fine particulate is a health concern in
certain size ranges exposure durations.

=
&
\
<
<

4 | Effects due to contact with Contaminants associated with a waste disposal
contaminated groundwater or site have the potential to seep into the
surface water. groundwater or surface water. This could pose a v v v
public health concern if it enters local drinking
water supplies, or if it mixes with surface water.

5 | Flood hazard. The construction of a waste disposal facility can
disrupt natural surface water drainage patterns, [ v v v
causing a potential for increased flooding.
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Criteria

Public Health & Safety
6 | Disease transmission via insects or
vermin.

Public Health & Safety (continued)
7 | Potential for traffic collisions.

8 | Aviation impacts due to bird
interference.

Social and Cultural
9 e Displacement of
residents from houses.

10 | Disruption to use and enjoyment of
residential properties.

11 | Disruption to use and enjoyment of
public facilities and institutions.

12 | Disruption to local traffic networks.

13 | Visual impact of the waste disposal
facility.

rwdi.com

Definition/
Rationale

Insects and vermin drawn to a waste disposal
facility may have the potential to transmit
diseases.

The risk of traffic collisions may increase along the
haul routes to the waste disposal facility. This
includes the risk to pedestrian, bicycle and farm
machinery.

Birds may be attracted to waste disposal facilities.
This can pose a risk of bird strikes on aircraft in
the vicinity of the site, especially during take-off
and landing altitudes.

Any residents living on a future waste disposal site
will have to relocate, which can cause
inconvenience and stress to the residents.

Potential nuisance effects associated with the
waste disposal facility operation, or traffic moving
to and from the waste disposal facility along the
haul route, may disturb the daily activities and
uses of residential properties. Disturbances could
result from noise, dust, litter, odour, visibility,
birds and traffic congestion.

Potential nuisance effects associated with waste
disposal facility operations, or traffic moving to
and from the waste disposal facility, may disturb
the daily activities at community facilities.
Disturbances could result from noise, dust, litter,
odour, visibility, birds and traffic congestion.

Increased traffic volume resulting from a waste
disposal facility could disturb the overall traffic
flow along the haul routes, and effectively reduce
the available road capacity.

Development and operation of a waste disposal
facility can affect the visual appeal of a landscape.

Studies Addressing the Criteria
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Study Areas
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Surface Water
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Vicinity
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Studies Addressing the Criteria Study Areas Duration

Definition/
Criteria Rationale
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Archaeology
Groundwater/
Surface Water
Noise/Vibration
On-Site & Site
Vicinity

Along the Haul
Post-Closure
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Agriculture
Air Quality
Economic/
Financial
Land Use
Landscape
Wider Area

Public Health & Safety
14 | Nuisance associated with vermin. Waste disposal facilities can attract vermin and
birds, which can be a nuisance and lead to a
decrease in property enjoyment by area residents.
Vermin and birds can also be a nuisance to
agricultural operations.

Social and Cultural (continued)
15 | Displacement/disturbance of Cultural resources (including heritage buildings,
cultural/heritage resources. cemeteries and cultural landscapes) are an

important component of human heritage. These
non-renewable cultural resources may be
displaced by the construction of a waste disposal
facility. The use and enjoyment of cultural v v v v
resources may also be disturbed by the ongoing
operation and traffic. Disturbances could result
from noise, dust, odour, visibility, birds, litter and
traffic congestion.

16 | Effects on land resources, traditional | Major new developments of any type may have
activities or other interests of positive or negative effects on the interests of
Aboriginal Communities. Aboriginal Communities (i.e., businesses v v v
opportunities, joint ventures)

17 | Displacement/destruction of Archaeological resources are non-renewable
archaeological resources. cultural resources that can be destroyed by the
construction and operation of a waste disposal o v v
facility.

18 | Level of public service provided by The presence of a waste disposal operation within
the waste disposal facility. a municipality can provide an increased level of
public service (e.g., convenient access to waste
disposal services) to local residents and
businesses, as well as those in the broader
community(ies).

19 | Effects on other public services. The presence of a waste disposal facility may have
positive or negative spin-off effects on other
public services in the community (e.g., leachate v v v v
trucking, waste water treatment capacity, if there
is discharge to the sewer system).
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Studies Addressing the Criteria Study Areas Duration

Definition/
Criteria Rationale
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Groundwater/
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Land Use
Landscape
Wider Area

Public Health & Safety
Social and Cultural (continued)
20 | Changes to community Community character and cohesion refer to
character/cohesion. physical characteristics, social stability,
attractiveness as a place to live and patterns of
social interaction. A waste disposal facility may =)
actually or perceptually interfere with these
important community attributes.

21 | Compatibility with municipal land A waste disposal facility has the potential to affect
use designations and official plans. | the viability of present and future land uses, which
may have an effect on planning decisions made in v v v v
the surrounding community.

Economics
22 | Displacement/disruption of Any on-site businesses or farms would be
businesses or farms. displaced by a waste disposal facility, and there
could be financial losses as a result of relocation.
Some types of businesses located in the site
vicinity or along the haul routes may suffer
financial losses due to the potential nuisance & \ v v
effects or perceived effects associated with the
operation of a waste disposal facility such as
noise, litter, dust, odour, visibility, birds, vermin
and traffic congestion.
23 | Property value impacts. The establishment and operation of a waste
disposal facility may adversely affect property [} v v v v
values in the site vicinity or along the haul routes.
24 | Direct employment in waste A waste disposal facility may create new
disposal facility construction and employment opportunities both in the v v
operation. construction and day-to-day operation.
25 | Indirect employment in related A waste disposal facility has the potential to have
industries and services. impacts on employment opportunities in local

firms supplying products or services directly, or as
secondary suppliers.

rwdi.com



Criteria

Public Health & Safety

Economics (continued)

26

27

28

29

30

31

New business opportunities related
directly to waste disposal facility
construction and operation.

New business opportunities in
related industries and services.

Public costs for indirect liabilities.

Effects on the municipal tax base.
Effect on the cost of service to

customers.

Effects on the provincial/ federal tax
base.

Natural Environment & Resources

32

33

34

Loss/displacement of surface water
resources.

Impact on the availability of
groundwater supply to wells.

Effects on stream baseflow
quantity/quality.

rwdi.com

Definition/
Rationale

A large capital project, such as the construction
and operation of a waste disposal facility, can
create new opportunities for local businesses
supplying products or services.

New opportunities may be created for local
businesses, or as secondary suppliers to
industries working for the waste disposal facility
(e.g., restaurants, gas stations, machine shops,
repair shops, welding shops, equipment rentals,
etc.).

Some public services may have to be upgraded to
accommodate the establishment and operation of
a waste disposal facility (e.g., snow removal, sewer
and water connections, etc.).

A waste disposal facility has the potential to affect
municipal tax revenues from the site it occupies.

The costs of constructing a waste disposal facility
will effect the price of tipping fees to the site. This
affects the cost of service to customers in Oxford
County and the province.

A waste disposal facility has the potential to affect
provincial/federal tax revenues.

Construction of a waste disposal facility may
cause the removal of all or part of a natural
stream or pond.

A waste disposal facility can impact the availability
of groundwater supply if groundwater is pumped
from aquifers or if recharge to aquifers is
reduced.

The presence of a waste disposal facility has the
potential to affect the quality or quantity of
baseflow to surface water.

Agriculture

Air Quality

Archaeology
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Studies Addressing the Criteria

Economic/
Financial
Groundwater/
Surface Water
Land Use

Noise/Vibration

Landscape

On-Site & Site
Vicinity

Study Areas

Along the Haul

Wider Area
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Post-Closure




Studies Addressing the Criteria Study Areas Duration

Definition/
Criteria Rationale
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Groundwater/
Surface Water
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Agriculture
Air Quality
Economic/
Financial
Land Use
Landscape
Wider Area

Public Health & Safety
Natural Environment & Resources (Continued)

35 | Loss/disturbance of terrestrial Terrestrial ecosystems refer to the land-based
ecosystems. habitats connected through the vegetation cover;
their protection and integration maintains and
regulates ecological health. Waste disposal facility ] v v v

operations and/or traffic may remove or disturb
the functioning of these systems.

36 | Loss/disturbance of aquatic Aquatic ecosystems refer to the water-based
ecosystems. habitats connected through the surface water;
their protection and integration maintains and
regulates ecological health. Waste disposal facility o v v

operations may remove or disturb the functioning
of these systems.

37 | Displacement of agricultural land. The establishment of a waste disposal facility has
the potential to displace existing or potential
agricultural resources, including the loss of prime & \ v v
agricultural land.

38 | Disruption of farm operations. The establishment and operation of the waste
disposal facility may affect agricultural crop or
livestock production and related agriculture M v v v v
activities
39 | Sterilization of industrial mineral The establishment of a waste disposal facility may
resources. limit the opportunity to extract industrial mineral = v v v

resources located beneath the site.

40 | Displacement of forestry resources. | The establishment of a waste disposal facility may
limit the opportunity to utilize forestry resources = v v v
on or near the site.

41 | Loss/disruption of recreational Waste disposal facility operations and traffic may
resources. displace/disrupt existing recreational resources in
the area, which could adversely affect the
community at large. Disturbances could result A v v v v

from noise, dust, odour, visibility, birds and traffic
congestion. Recreational resources include
naturalist and interpretive opportunities.
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Appendix C: Landfill Odour Emission Rate Calculations

Table 1: Southwest Landfill Final Cover Odour Emission Rate Calculation

Stage 3 Stage 4
2028-2032 2033-2037 2038-2042

Post-Closure

Approximate Landfill Area| Volume of Gas Produced |Adjusted LFG for Bio Fract m®s|Volume of Gas Released (m*| Emission Flux Rate | Volume of Gas Produced | Adjusted LFG for Bio Fraction | Volume of Gas Released |Emission Flux Rate (OU(Volume of Gas Produced |Adjusted LFG for Bio Fraction (m*s’| Volume of Gas Released |Emission Flux Rate|  Volume of Gas Adjusted LFG for Bio Fraction Volume of Gas Emission Flux Rate

(m?) ' (OU m?s™) (miyr?) (m*s™) ; 25" ; (OU m?s™) Produced (m*yr™) (m*s™) Released (m®s™) (OU m?s™)
S1_COVER 170938 3.16E+07 7.02E-01 6.16E-03 2.59E+07 6.78E-02 3.97E-03
S2_COVER 122403 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.16E+07 7.02E-01 1.05E-01 8.60E-03 2.59E+07 5.75E-01 8.62E-02 7.04E-03 2.49E+07 5.52E-01 8.28E-02 6.77E-03
S3_COVER 192774 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.16E+07 7.02E-01 1.05E-01 5.46E-03 3.04E+07 6.74E-01 1.01E-01 5.25E-03
S4_COVER 107397 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.71E+07 8.24E-01 1.24E-01 1.15E-02
Notes:
Emission rate calculations are based on the MECP emission factor of 10000 OU/m* of landfill gas produced.
Final cover gas collections efficency is: 85%
Landfill Waste Biodegradable Fraction: 70%

Table 2: Odour Emission Rates from East Landfill Source Testing

Active Face 0.244
Interm Cover 0.025
Aeration Pond 0.305
Aeration Pond @ 30% Control 0.214
Leachate Pond 0.305
Leachate Pond @ 30% Control 0.214
Waste Pile 0.051

[1] Emission rates obtained from Flux chamber analysis performed for the Walker South Landfill Environmental Assessment.

Operating Years m Emission Rate (OU/m?%/s)

2023-2027 S1_ACTIVE 0.244
S1_INTERM 0.025
AERPOND 0.305
LEACHPOND 0.305
S1_WSOIL 0.051
2028-2032 S2_ACTIVE 0.244
S2_INTERM 0.025
AERPOND 0.305
LEACHPOND 0.305
S1_WSOIL 0.051
2033-2037 S3_ACTIVE 0.244
S3_INTERM 0.025
AERPOND 0.305
LEACHPOND 0.305
S3_WSOIL 0.051
2038-2042 S4_ACTIVE 0.244
S4_INTERM 0.025
AERPOND 0.305
LEACHPOND 0.305
S3_WSOIL 0.051
2043 ACTIVE 0
INTERM 0
AERPOND 0.305
LEACHPOND 0.305
WSOIL 0.051

Table 3: Summary of Odour Emission Rates

1 2023-2027 2.44E-01 0.00E+00 0.00E+00! 0.00E+00 2.50E-02 0.00E+00! 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.10E-02 0.00E+00 3.05E-01 3.05E-01
2 2028-2032 0.00E+00 2.44E-01 0.00E+00 0.00E+00 0.00E+00 2.50E-02 0.00E+00 0.00E+00 6.16E-03 0.00E+00 0.00E+00 0.00E+00 5.10E-02 0.00E+00 3.05E-01 3.05E-01
3 2033-2037 0.00E+00 0.00E+00 2.44E-01 0.00E+00 0.00E+00 0.00E+00 2.50E-02 0.00E+00 5.04E-03 8.60E-03 0.00E+00 0.00E+00 0.00E+00 5.10E-02 3.05E-01 3.05E-01
4 2038-2042 0.00E+00 0.00E+00 0.00E+00 2.44E-01 0.00E+00 0.00E+00 0.00E+00 2.50E-02 4.13E-03 7.04E-03 5.46E-03 0.00E+00 0.00E+00 5.10E-02 3.05E-01 3.05E-01

PC 2043 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.97E-03 6.77E-03 5.25E-03 1.15€-02 0.00E+00 0.00E+00 3.05E-01 3.05E-01
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Table 1: Odour Concentrations and Frequency Analysis - Stage 1 (2023-2027)

Events > 10U Events >3 OU Events > 5 OU
Maximum
. Count Frequency of Count Frequency of Count Frequency of
Receptor ID X (m) Concentration

(Ul (over 5 years) Exceedance (over 5 years) Exceedance (over 5 years) Exceedance
ZOR-1 507552.00 | 4768980.00 1.69 20 0.05% 0 0.00% 0 0.00%
ZOR-2 508703.00 | 4769450.00 234 86 0.20% 0 0.00% 0 0.00%
ZOR-3 510216.00 | 4770270.00 1.20 3 0.01% 0 0.00% 0 0.00%
ZOR-4 511004.00 | 4770360.00 1.16 5 0.01% 0 0.00% 0 0.00%
ZOR-5 508931.00 | 4768760.00 3.91 269 0.62% 1 0.03% 0 0.00%
ZOR-6 509185.00 | 4768350.00 3.44 371 0.86% 6 0.01% 0 0.00%
ZOR-7 512505.00 | 4770060.00 0.94 0 0.00% 0 0.00% 0 0.00%
ZOR-8 508940.00 | 4767980.00 2.16 103 0.24% 0 0.00% 0 0.00%
ZOR-9 509437.00 | 4767450.00 2.78 67 0.15% 0 0.00% 0 0.00%
ZOR-10 509739.00 | 4766780.00 1.58 24 0.06% 0 0.00% 0 0.00%
ZOR-11 510446.00 | 4767010.00 2.16 97 0.22% 0 0.00% 0 0.00%
ZOR-12 510224.00 | 4766570.00 1.41 18 0.04% 0 0.00% 0 0.00%
ZOR-13 512141.00 | 4770850.00 0.79 0 0.00% 0 0.00% 0 0.00%
ING-1 509757.00 | 4766670.00 1.55 21 0.05% 0 0.00% 0 0.00%
ING-2 509019.00 | 4765860.00 0.92 0 0.00% 0 0.00% 0 0.00%
ING-3 510512.00 | 4766230.00 1.24 10 0.02% 0 0.00% 0 0.00%
ING-4 509480.00 | 4765180.00 0.70 0 0.00% 0 0.00% 0 0.00%
ING-5 508623.00 | 4765540.00 0.82 0 0.00% 0 0.00% 0 0.00%
ING-6 510337.00 | 4765360.00 0.90 0 0.00% 0 0.00% 0 0.00%
ING-7 509587.00 | 4763660.00 0.52 0 0.00% 0 0.00% 0 0.00%
ING-8 510135.00 | 4764360.00 0.62 0 0.00% 0 0.00% 0 0.00%
ING-9 511353.00 | 4765370.00 0.94 0 0.00% 0 0.00% 0 0.00%
ING-10 511429.00 @ 4764360.00 0.72 0 0.00% 0 0.00% 0 0.00%
SWO-1 511124.00 | 4766750.00 1.73 65 0.15% 0 0.00% 0 0.00%
SWO-2 511535.00 | 4767260.00 3.06 135 0.31% 2 0.00% 0 0.00%
SWO-3 511722.00 | 4767480.00 2.84 124 0.29% 0 0.00% 0 0.00%
SWO-4 512361.00 | 4768470.00 1.55 24 0.06% 0 0.00% 0 0.00%
SWO-5 512702.00 | 4769030.00 1.09 3 0.01% 0 0.00% 0 0.00%
SWO-6 513588.00 | 4770070.00 0.69 0 0.00% 0 0.00% 0 0.00%
SWO-7 513672.00 | 4771030.00 0.49 0 0.00% 0 0.00% 0 0.00%
SWO-8 516009.00 | 4772770.00 0.27 0 0.00% 0 0.00% 0 0.00%
SWO-9 517966.00 | 4774070.00 0.22 0 0.00% 0 0.00% 0 0.00%
SWO-10 510980.00 | 4765990.00 1.27 6 0.01% 0 0.00% 0 0.00%
SWO-11 511396.00 | 4766310.00 1.44 38 0.09% 0 0.00% 0 0.00%
SWO-12 511616.00 | 4766520.00 1.75 35 0.08% 0 0.00% 0 0.00%
SWO-13 511570.00 | 4766920.00 2.28 89 0.21% 0 0.00% 0 0.00%
SWO-14 512109.00 | 4766980.00 2.32 83 0.19% 0 0.00% 0 0.00%
SWO-15 512251.00 | 4767100.00 2.19 57 0.13% 0 0.00% 0 0.00%
SWO-16 512389.00 | 4767250.00 2.14 57 0.13% 0 0.00% 0 0.00%
SWO-17 512958.00 | 4767760.00 1.69 20 0.05% 0 0.00% 0 0.00%
SWO-18 513114.00 | 4767940.00 1.54 21 0.05% 0 0.00% 0 0.00%
SWO-19 514069.00 | 4766910.00 1.30 9 0.02% 0 0.00% 0 0.00%
SWO-20 516680.00 | 4769480.00 0.42 0 0.00% 0 0.00% 0 0.00%

*Values shown in green represent residential receptors.



Table 2: Odour Concentrations and Frequency Analysis - Stage 3 (2033 - 2037)

Events > 10U Events >3 OU Events >5 OU

Count Frequency of Count Frequency of Count Frequency of
(over 5 years) Exceedance (over 5 years) Exceedance (over 5 years) Exceedance

Maximum
Receptor ID Concentration

(0U/m®)

ZOR-1 507552.00 & 4768980.00 1.32 12 0.03% 0 0.00% 0 0.00%
ZOR-2 508703.00 ' 4769450.00 2.02 86 0.20% 0 0.00% 0 0.00%
ZOR-3 510216.00 = 4770270.00 1.20 6 0.01% 0 0.00% 0 0.00%
ZOR-4 511004.00 ' 4770360.00 1.16 5 0.01% 0 0.00% 0 0.00%
ZOR-5 508931.00 = 4768760.00 3.19 159 0.37% 4 0.01% 0 0.00%
ZOR-6 509185.00 = 4768350.00 3.44 280 0.65% 6 0.01% 0 0.00%
ZOR-7 512505.00 = 4770060.00 0.93 0 0.00% 0 0.00% 0 0.00%
ZOR-8 508940.00 = 4767980.00 2.16 103 0.24% 0 0.00% 0 0.00%
ZOR-9 509437.00 = 4767450.00 2.78 58 0.13% 0 0.00% 0 0.00%
ZOR-10 509739.00 = 4766780.00 1.58 12 0.03% 0 0.00% 0 0.00%
ZOR-11 510446.00 = 4767010.00 291 481 1.11% 0 0.00% 0 0.00%
ZOR-12 510224.00 = 4766570.00 1.60 58 0.13% 0 0.00% 0 0.00%
ZOR-13 512141.00 = 4770850.00 0.79 0 0.00% 0 0.00% 0 0.00%
ING-1 509757.00 = 4766670.00 1.55 8 0.02% 0 0.00% 0 0.00%
ING-2 509019.00 = 4765860.00 0.92 0 0.00% 0 0.00% 0 0.00%
ING-3 510512.00 = 4766230.00 1.87 54 0.12% 0 0.00% 0 0.00%
ING-4 509480.00 ' 4765180.00 0.74 0 0.00% 0 0.00% 0 0.00%
ING-5 508623.00 = 4765540.00 0.82 0 0.00% 0 0.00% 0 0.00%
ING-6 510337.00 = 4765360.00 1.27 9 0.02% 0 0.00% 0 0.00%
ING-7 509587.00 = 4763660.00 0.68 0 0.00% 0 0.00% 0 0.00%
ING-8 510135.00 = 4764360.00 0.90 0 0.00% 0 0.00% 0 0.00%
ING-9 511353.00 = 4765370.00 1.45 20 0.05% 0 0.00% 0 0.00%
ING-10 511429.00 @ 4764360.00 1.02 1 0.00% 0 0.00% 0 0.00%
SWO-1 511124.00 = 4766750.00 2.88 211 0.49% 0 0.00% 0 0.00%
SWO-2 511535.00 = 4767260.00 2.20 132 0.31% 0 0.00% 0 0.00%
SWO-3 511722.00 = 4767480.00 1.81 60 0.14% 0 0.00% 0 0.00%
SWO-4 512361.00 = 4768470.00 1.28 13 0.03% 0 0.00% 0 0.00%
SWO-5 512702.00 = 4769030.00 1.02 2 0.00% 0 0.00% 0 0.00%
SWO-6 513588.00 @ 4770070.00 0.66 0 0.00% 0 0.00% 0 0.00%
SWO-7 513672.00 = 4771030.00 0.48 0 0.00% 0 0.00% 0 0.00%
SWO-8 516009.00 = 4772770.00 0.23 0 0.00% 0 0.00% 0 0.00%
SWO-9 517966.00 = 4774070.00 0.19 0 0.00% 0 0.00% 0 0.00%
SWO-10 510980.00 = 4765990.00 2.09 62 0.14% 0 0.00% 0 0.00%
SWO-11 511396.00 = 4766310.00 2.31 106 0.25% 0 0.00% 0 0.00%
SWO-12 511616.00 = 4766520.00 2.44 81 0.19% 0 0.00% 0 0.00%
SWO-13 511570.00 @ 4766920.00 2.40 129 0.30% 0 0.00% 0 0.00%
SWO-14 512109.00 = 4766980.00 1.52 32 0.07% 0 0.00% 0 0.00%
SWO-15 512251.00 = 4767100.00 1.43 15 0.03% 0 0.00% 0 0.00%
SWO-16 512389.00 = 4767250.00 1.43 15 0.03% 0 0.00% 0 0.00%
SWO-17 512958.00 = 4767760.00 1.24 5 0.01% 0 0.00% 0 0.00%
SWO-18 513114.00 ' 4767940.00 1.25 10 0.02% 0 0.00% 0 0.00%
SWO-19 514069.00 @ 4766910.00 0.94 0 0.00% 0 0.00% 0 0.00%
SWO-20 516680.00 = 4769480.00 0.37 0 0.00% 0 0.00% 0 0.00%

*Values shown in green represent residential receptors.



Table 3: Odour Concentrations and Frequency Analysis - Stage 4 (2038 - 2042)

Events > 10U Events >3 OU Events >5 OU

Count Frequency of Count Frequency of Count Frequency of

Maximum
Receptor ID Concentration
(0U/m?)

(over 5 years) Exceedance (over 5 years) Exceedance (over 5 years) Exceedance

ZOR-1 507552.00 & 4768980.00 1.30 12 0.03% 0 0.00% 0 0.00%
ZOR-2 508703.00 ' 4769450.00 25 72 0.17% 0 0.00% 0 0.00%
ZOR-3 510216.00 = 4770270.00 1.20 B] 0.01% 0 0.00% 0 0.00%
ZOR-4 511004.00 ' 4770360.00 1.16 4 0.01% 0 0.00% 0 0.00%
ZOR-5 508931.00 = 4768760.00 BAI5 139 0.32% 4 0.01% 0 0.00%
ZOR-6 509185.00 = 4768350.00 3.44 251 0.58% 6 0.01% 0 0.00%
ZOR-7 512505.00 = 4770060.00 0.93 0 0.00% 0 0.00% 0 0.00%
ZOR-8 508940.00 = 4767980.00 2.16 84 0.19% 0 0.00% 0 0.00%
ZOR-9 509437.00 = 4767450.00 2.78 55 0.13% 0 0.00% 0 0.00%
ZOR-10 509739.00 = 4766780.00 1.58 12 0.03% 0 0.00% 0 0.00%
ZOR-11 510446.00 = 4767010.00 1.72 66 0.15% 0 0.00% 0 0.00%
ZOR-12 510224.00 = 4766570.00 1.28 8 0.02% 0 0.00% 0 0.00%
ZOR-13 512141.00 = 4770850.00 0.79 0 0.00% 0 0.00% 0 0.00%
ING-1 509757.00 = 4766670.00 1.55 8 0.02% 0 0.00% 0 0.00%
ING-2 509019.00 = 4765860.00 0.92 0 0.00% 0 0.00% 0 0.00%
ING-3 510512.00 = 4766230.00 0.99 0 0.00% 0 0.00% 0 0.00%
ING-4 509480.00 ' 4765180.00 0.70 0 0.00% 0 0.00% 0 0.00%
ING-5 508623.00 = 4765540.00 0.82 0 0.00% 0 0.00% 0 0.00%
ING-6 510337.00 = 4765360.00 0.80 0 0.00% 0 0.00% 0 0.00%
ING-7 509587.00 = 4763660.00 0.46 0 0.00% 0 0.00% 0 0.00%
ING-8 510135.00 = 4764360.00 0.54 0 0.00% 0 0.00% 0 0.00%
ING-9 511353.00 = 4765370.00 0.82 0 0.00% 0 0.00% 0 0.00%
ING-10 511429.00 @ 4764360.00 0.59 0 0.00% 0 0.00% 0 0.00%
SWO-1 511124.00 = 4766750.00 1.74 111 0.26% 0 0.00% 0 0.00%
SWO-2 511535.00 = 4767260.00 SR 246 0.57% 8 0.02% 0 0.00%
SWO-3 511722.00 = 4767480.00 1.99 160 0.37% 0 0.00% 0 0.00%
SWO-4 512361.00 = 4768470.00 1.25 12 0.03% 0 0.00% 0 0.00%
SWO-5 512702.00 = 4769030.00 1.01 2 0.00% 0 0.00% 0 0.00%
SWO-6 513588.00 @ 4770070.00 0.66 0 0.00% 0 0.00% 0 0.00%
SWO-7 513672.00 = 4771030.00 0.48 0 0.00% 0 0.00% 0 0.00%
SWO-8 516009.00 = 4772770.00 0.23 0 0.00% 0 0.00% 0 0.00%
SWO-9 517966.00 = 4774070.00 0.19 0 0.00% 0 0.00% 0 0.00%
SWO-10 510980.00 = 4765990.00 0.99 0 0.00% 0 0.00% 0 0.00%
SWO-11 511396.00 = 4766310.00 1.38 42 0.10% 0 0.00% 0 0.00%
SWO-12 511616.00 = 4766520.00 1.95 64 0.15% 0 0.00% 0 0.00%
SWO-13 511570.00 @ 4766920.00 3.02 136 0.31% 1 0.00% 0 0.00%
SWO-14 512109.00 = 4766980.00 1.94 77 0.18% 0 0.00% 0 0.00%
SWO-15 512251.00 = 4767100.00 1.58 42 0.10% 0 0.00% 0 0.00%
SWO-16 512389.00 = 4767250.00 1.47 16 0.04% 0 0.00% 0 0.00%
SWO-17 512958.00 = 4767760.00 1.21 4 0.01% 0 0.00% 0 0.00%
SWO-18 513114.00 ' 4767940.00 1.22 5 0.01% 0 0.00% 0 0.00%
SWO-19 514069.00 @ 4766910.00 0.92 0 0.00% 0 0.00% 0 0.00%
SWO-20 516680.00 = 4769480.00 0.37 0 0.00% 0 0.00% 0 0.00%

*Values shown in green represent residential receptors.



Table 4: Odour Concentrations and Frequency Analysis - Post Closure (2043)

Events > 10U Events >3 OU Events >5 OU

Count Frequency of Count Frequency of Count Frequency of
(over 5 years) Exceedance (over 5 years) Exceedance (over 5 years) Exceedance

Maximum
Receptor ID Concentration
(0U/m?)

ZOR-1 507552.00 & 4768980.00 1.29 12 0.03% 0 0.00% 0 0.00%
ZOR-2 508703.00 ' 4769450.00 1.79 47 0.11% 0 0.00% 0 0.00%
ZOR-3 510216.00 = 4770270.00 1.20 B] 0.01% 0 0.00% 0 0.00%
ZOR-4 511004.00 ' 4770360.00 1.16 5 0.01% 0 0.00% 0 0.00%
ZOR-5 508931.00 = 4768760.00 BAI5 156 0.36% 4 0.01% 0 0.00%
ZOR-6 509185.00 = 4768350.00 3.44 278 0.64% 6 0.01% 0 0.00%
ZOR-7 512505.00 = 4770060.00 0.93 0 0.00% 0 0.00% 0 0.00%
ZOR-8 508940.00 = 4767980.00 2.16 103 0.24% 0 0.00% 0 0.00%
ZOR-9 509437.00 = 4767450.00 2.78 58 0.13% 0 0.00% 0 0.00%
ZOR-10 509739.00 = 4766780.00 1.58 12 0.03% 0 0.00% 0 0.00%
ZOR-11 510446.00 = 4767010.00 1.72 21 0.05% 0 0.00% 0 0.00%
ZOR-12 510224.00 = 4766570.00 1.28 9 0.02% 0 0.00% 0 0.00%
ZOR-13 512141.00 = 4770850.00 0.79 0 0.00% 0 0.00% 0 0.00%
ING-1 509757.00 = 4766670.00 1.55 8 0.02% 0 0.00% 0 0.00%
ING-2 509019.00 = 4765860.00 0.92 0 0.00% 0 0.00% 0 0.00%
ING-3 510512.00 = 4766230.00 0.99 0 0.00% 0 0.00% 0 0.00%
ING-4 509480.00 ' 4765180.00 0.70 0 0.00% 0 0.00% 0 0.00%
ING-5 508623.00 = 4765540.00 0.82 0 0.00% 0 0.00% 0 0.00%
ING-6 510337.00 = 4765360.00 0.80 0 0.00% 0 0.00% 0 0.00%
ING-7 509587.00 = 4763660.00 0.46 0 0.00% 0 0.00% 0 0.00%
ING-8 510135.00 = 4764360.00 0.54 0 0.00% 0 0.00% 0 0.00%
ING-9 511353.00 = 4765370.00 0.74 0 0.00% 0 0.00% 0 0.00%
ING-10 511429.00 @ 4764360.00 0.51 0 0.00% 0 0.00% 0 0.00%
SWO-1 511124.00 = 4766750.00 1.56 25 0.06% 0 0.00% 0 0.00%
SWO-2 511535.00 = 4767260.00 2.20 67 0.15% 0 0.00% 0 0.00%
SWO-3 511722.00 = 4767480.00 1.84 39 0.09% 0 0.00% 0 0.00%
SWO-4 512361.00 = 4768470.00 1.25 13 0.03% 0 0.00% 0 0.00%
SWO-5 512702.00 = 4769030.00 1.01 2 0.00% 0 0.00% 0 0.00%
SWO-6 513588.00 @ 4770070.00 0.66 0 0.00% 0 0.00% 0 0.00%
SWO-7 513672.00 = 4771030.00 0.48 0 0.00% 0 0.00% 0 0.00%
SWO-8 516009.00 = 4772770.00 0.23 0 0.00% 0 0.00% 0 0.00%
SWO-9 517966.00 = 4774070.00 0.19 0 0.00% 0 0.00% 0 0.00%
SWO-10 510980.00 = 4765990.00 0.99 0 0.00% 0 0.00% 0 0.00%
SWO-11 511396.00 = 4766310.00 1.23 5 0.01% 0 0.00% 0 0.00%
SWO-12 511616.00 = 4766520.00 1.31 16 0.04% 0 0.00% 0 0.00%
SWO-13 511570.00 @ 4766920.00 1.67 34 0.08% 0 0.00% 0 0.00%
SWO-14 512109.00 = 4766980.00 1.60 29 0.07% 0 0.00% 0 0.00%
SWO-15 512251.00 = 4767100.00 1.47 15 0.03% 0 0.00% 0 0.00%
SWO-16 512389.00 = 4767250.00 1.42 11 0.03% 0 0.00% 0 0.00%
SWO-17 512958.00 = 4767760.00 1.20 5 0.01% 0 0.00% 0 0.00%
SWO-18 513114.00 ' 4767940.00 1.22 5 0.01% 0 0.00% 0 0.00%
SWO-19 514069.00 @ 4766910.00 0.91 0 0.00% 0 0.00% 0 0.00%
SWO-20 516680.00 = 4769480.00 0.37 0 0.00% 0 0.00% 0 0.00%

*Values shown in green represent residential receptors.



APPENDIX E

rwdi.com



Table 1: Odour Concentrations and Frequency Analysis - Stage 1 (2023-2027) - Additonal Mitigation

Events > 10U Events >3 OU Events > 5 OU
Maximum
. Count Frequency of Count Frequency of Count Frequency of
Receptor ID X (m) Concentration

(Ul (over 5 years) Exceedance (over 5 years) Exceedance (over 5 years) Exceedance
ZOR-1 507552.00 | 4768980.00 1.25 10 0.02% 0 0.00% 0 0.00%
ZOR-2 508703.00 | 4769450.00 1.89 59 0.14% 0 0.00% 0 0.00%
ZOR-3 510216.00 | 4770270.00 0.86 0 0.00% 0 0.00% 0 0.00%
ZOR-4 511004.00 | 4770360.00 0.82 0 0.00% 0 0.00% 0 0.00%
ZOR-5 508931.00 | 4768760.00 292 162 0.37% 0 0.00% 0 0.00%
ZOR-6 509185.00 | 4768350.00 241 203 0.47% 0 0.00% 0 0.00%
ZOR-7 512505.00 | 4770060.00 0.66 0 0.00% 0 0.00% 0 0.00%
ZOR-8 508940.00 | 4767980.00 1.52 35 0.08% 0 0.00% 0 0.00%
ZOR-9 509437.00 | 4767450.00 1.95 18 0.04% 0 0.00% 0 0.00%
ZOR-10 509739.00 | 4766780.00 1.22 10 0.02% 0 0.00% 0 0.00%
ZOR-11 510446.00 | 4767010.00 2.00 64 0.15% 0 0.00% 0 0.00%
ZOR-12 510224.00 | 4766570.00 1.27 5 0.01% 0 0.00% 0 0.00%
ZOR-13 512141.00 | 4770850.00 0.55 0 0.00% 0 0.00% 0 0.00%
ING-1 509757.00 | 4766670.00 1.20 8 0.02% 0 0.00% 0 0.00%
ING-2 509019.00 | 4765860.00 0.65 0 0.00% 0 0.00% 0 0.00%
ING-3 510512.00 | 4766230.00 1.15 5 0.01% 0 0.00% 0 0.00%
ING-4 509480.00 | 4765180.00 0.64 0 0.00% 0 0.00% 0 0.00%
ING-5 508623.00 | 4765540.00 0.57 0 0.00% 0 0.00% 0 0.00%
ING-6 510337.00 | 4765360.00 0.84 0 0.00% 0 0.00% 0 0.00%
ING-7 509587.00 | 4763660.00 0.48 0 0.00% 0 0.00% 0 0.00%
ING-8 510135.00 | 4764360.00 0.58 0 0.00% 0 0.00% 0 0.00%
ING-9 511353.00 | 4765370.00 0.88 0 0.00% 0 0.00% 0 0.00%
ING-10 511429.00 @ 4764360.00 0.66 0 0.00% 0 0.00% 0 0.00%
SWO-1 511124.00 | 4766750.00 1.67 50 0.12% 0 0.00% 0 0.00%
SWO-2 511535.00 | 4767260.00 2.61 113 0.26% 0 0.00% 0 0.00%
SWO-3 511722.00 | 4767480.00 2.39 90 0.21% 0 0.00% 0 0.00%
SWO-4 512361.00 | 4768470.00 1.10 5 0.01% 0 0.00% 0 0.00%
SWO-5 512702.00 | 4769030.00 0.76 0 0.00% 0 0.00% 0 0.00%
SWO-6 513588.00 | 4770070.00 0.49 0 0.00% 0 0.00% 0 0.00%
SWO-7 513672.00 | 4771030.00 0.34 0 0.00% 0 0.00% 0 0.00%
SWO-8 516009.00 | 4772770.00 0.24 0 0.00% 0 0.00% 0 0.00%
SWO-9 517966.00 | 4774070.00 0.20 0 0.00% 0 0.00% 0 0.00%
SWO-10 510980.00 | 4765990.00 1.20 3 0.01% 0 0.00% 0 0.00%
SWO-11 511396.00 | 4766310.00 1.33 23 0.05% 0 0.00% 0 0.00%
SWO-12 511616.00 | 4766520.00 1.55 30 0.07% 0 0.00% 0 0.00%
SWO-13 511570.00 | 4766920.00 1.95 52 0.12% 0 0.00% 0 0.00%
SWO-14 512109.00 | 4766980.00 1.96 54 0.12% 0 0.00% 0 0.00%
SWO-15 512251.00 | 4767100.00 1.82 33 0.08% 0 0.00% 0 0.00%
SWO-16 512389.00 | 4767250.00 1.78 27 0.06% 0 0.00% 0 0.00%
SWO-17 512958.00 | 4767760.00 1.29 9 0.02% 0 0.00% 0 0.00%
SWO-18 513114.00 | 4767940.00 1.10 7 0.02% 0 0.00% 0 0.00%
SWO-19 514069.00 | 4766910.00 1.02 1 0.00% 0 0.00% 0 0.00%
SWO-20 516680.00 | 4769480.00 0.31 0 0.00% 0 0.00% 0 0.00%

*Values shown in green represent residential receptors.



Table 2: Odour Concentrations and Frequency Analysis - Stage 3 (2033 - 2037) - Additonal Mitigation

Events > 10U Events >3 OU Events > 5 OU
Maximum
. Count Frequency of Count Frequency of Count Frequency of
Receptor ID X (m) Concentration

(oU/m®)

(over 5 years) Exceedance (over 5 years) Exceedance (over 5 years) Exceedance

ZOR-1 507552.00 ' 4768980.00 0.96 0 0.00% 0 0.00% 0 0.00%
ZOR-2 508703.00 | 4769450.00 1.60 24 0.06% 0 0.00% 0 0.00%
ZOR-3 510216.00 = 4770270.00 1.07 3 0.01% 0 0.00% 0 0.00%
ZOR-4 511004.00 ' 4770360.00 0.82 0 0.00% 0 0.00% 0 0.00%
ZOR-5 508931.00 = 4768760.00 2.30 102 0.24% 0 0.00% 0 0.00%
ZOR-6 509185.00 = 4768350.00 2.41 157 0.36% 0 0.00% 0 0.00%
ZOR-7 512505.00 = 4770060.00 0.65 0 0.00% 0 0.00% 0 0.00%
ZOR-8 508940.00 = 4767980.00 1.52 35 0.08% 0 0.00% 0 0.00%
ZOR-9 509437.00 = 4767450.00 1.95 18 0.04% 0 0.00% 0 0.00%
ZOR-10 509739.00 @ 4766780.00 1.1 1 0.00% 0 0.00% 0 0.00%
ZOR-11 510446.00 = 4767010.00 291 466 1.08% 0 0.00% 0 0.00%
ZOR-12 510224.00 = 4766570.00 1.60 50 0.12% 0 0.00% 0 0.00%
ZOR-13 512141.00 = 4770850.00 0.55 0 0.00% 0 0.00% 0 0.00%
ING-1 509757.00 = 4766670.00 1.09 1 0.00% 0 0.00% 0 0.00%
ING-2 509019.00 = 4765860.00 0.65 0 0.00% 0 0.00% 0 0.00%
ING-3 510512.00 = 4766230.00 1.87 54 0.12% 0 0.00% 0 0.00%
ING-4 509480.00 ' 4765180.00 0.74 0 0.00% 0 0.00% 0 0.00%
ING-5 508623.00 = 4765540.00 0.57 0 0.00% 0 0.00% 0 0.00%
ING-6 510337.00 = 4765360.00 1.27 9 0.02% 0 0.00% 0 0.00%
ING-7 509587.00 = 4763660.00 0.68 0 0.00% 0 0.00% 0 0.00%
ING-8 510135.00 = 4764360.00 0.90 0 0.00% 0 0.00% 0 0.00%
ING-9 511353.00 = 4765370.00 1.44 14 0.03% 0 0.00% 0 0.00%
ING-10 511429.00 = 4764360.00 1.02 1 0.00% 0 0.00% 0 0.00%
SWO-1 511124.00 = 4766750.00 2.57 206 0.48% 0 0.00% 0 0.00%
SWO-2 511535.00 = 4767260.00 1.75 110 0.25% 0 0.00% 0 0.00%
SWO-3 511722.00 = 4767480.00 1.37 44 0.10% 0 0.00% 0 0.00%
SWO-4 512361.00 = 4768470.00 0.93 0 0.00% 0 0.00% 0 0.00%
SWO-5 512702.00 = 4769030.00 0.72 0 0.00% 0 0.00% 0 0.00%
SWO-6 513588.00 = 4770070.00 0.46 0 0.00% 0 0.00% 0 0.00%
SWO-7 513672.00 = 4771030.00 0.34 0 0.00% 0 0.00% 0 0.00%
SWO-8 516009.00 @ 4772770.00 0.19 0 0.00% 0 0.00% 0 0.00%
SWO-9 517966.00 = 4774070.00 0.15 0 0.00% 0 0.00% 0 0.00%
SWO-10 510980.00 = 4765990.00 2.09 61 0.14% 0 0.00% 0 0.00%
SWO-11 511396.00 = 4766310.00 2.05 91 0.21% 0 0.00% 0 0.00%
SWO-12 511616.00 = 4766520.00 215 77 0.18% 0 0.00% 0 0.00%
SWO-13 511570.00 & 4766920.00 2.09 110 0.25% 0 0.00% 0 0.00%
SWO-14 512109.00 = 4766980.00 1.15 7 0.02% 0 0.00% 0 0.00%
SWO-15 512251.00 = 4767100.00 1.07 1 0.00% 0 0.00% 0 0.00%
SWO-16 512389.00 = 4767250.00 1.07 3 0.01% 0 0.00% 0 0.00%
SWO-17 512958.00 @ 4767760.00 0.92 0 0.00% 0 0.00% 0 0.00%
SWO-18 513114.00 ' 4767940.00 0.91 0 0.00% 0 0.00% 0 0.00%
SWO-19 514069.00 ' 4766910.00 0.70 0 0.00% 0 0.00% 0 0.00%
SWO-20 516680.00 = 4769480.00 0.26 0 0.00% 0 0.00% 0 0.00%

*Values shown in green represent residential receptors.



Table 3: Odour Concentrations and Frequency Analysis - Stage 4 (2038 - 2042) - Additonal Mitigation

Events > 10U Events >3 OU Events >5 OU

Count Frequency of Count Frequency of Count Frequency of
(over 5 years) Exceedance (over 5 years) Exceedance (over 5 years) Exceedance

Maximum
Receptor ID Concentration
(0U/m?)

ZOR-1 507552.00 & 4768980.00 0.94 0 0.00% 0 0.00% 0 0.00%
ZOR-2 508703.00 ' 4769450.00 1.80 43 0.10% 0 0.00% 0 0.00%
ZOR-3 510216.00 = 4770270.00 0.85 0 0.00% 0 0.00% 0 0.00%
ZOR-4 511004.00 ' 4770360.00 0.82 0 0.00% 0 0.00% 0 0.00%
ZOR-5 508931.00 = 4768760.00 2.27 102 0.24% 0 0.00% 0 0.00%
ZOR-6 509185.00 = 4768350.00 2.41 165 0.38% 0 0.00% 0 0.00%
ZOR-7 512505.00 = 4770060.00 0.65 0 0.00% 0 0.00% 0 0.00%
ZOR-8 508940.00 = 4767980.00 1.52 35 0.08% 0 0.00% 0 0.00%
ZOR-9 509437.00 = 4767450.00 1.95 18 0.04% 0 0.00% 0 0.00%
ZOR-10 509739.00 = 4766780.00 1.11 1 0.00% 0 0.00% 0 0.00%
ZOR-11 510446.00 = 4767010.00 1.67 38 0.09% 0 0.00% 0 0.00%
ZOR-12 510224.00 = 4766570.00 0.99 0 0.00% 0 0.00% 0 0.00%
ZOR-13 512141.00 = 4770850.00 0.55 0 0.00% 0 0.00% 0 0.00%
ING-1 509757.00 = 4766670.00 1.09 1 0.00% 0 0.00% 0 0.00%
ING-2 509019.00 = 4765860.00 0.65 0 0.00% 0 0.00% 0 0.00%
ING-3 510512.00 = 4766230.00 0.82 0 0.00% 0 0.00% 0 0.00%
ING-4 509480.00 ' 4765180.00 0.49 0 0.00% 0 0.00% 0 0.00%
ING-5 508623.00 = 4765540.00 0.57 0 0.00% 0 0.00% 0 0.00%
ING-6 510337.00 = 4765360.00 0.65 0 0.00% 0 0.00% 0 0.00%
ING-7 509587.00 = 4763660.00 0.39 0 0.00% 0 0.00% 0 0.00%
ING-8 510135.00 = 4764360.00 0.47 0 0.00% 0 0.00% 0 0.00%
ING-9 511353.00 = 4765370.00 0.75 0 0.00% 0 0.00% 0 0.00%
ING-10 511429.00 @ 4764360.00 0.55 0 0.00% 0 0.00% 0 0.00%
SWO-1 511124.00 = 4766750.00 1.44 85 0.20% 0 0.00% 0 0.00%
SWO-2 511535.00 = 4767260.00 2.86 208 0.48% 0 0.00% 0 0.00%
SWO-3 511722.00 = 4767480.00 1.65 127 0.29% 0 0.00% 0 0.00%
SWO-4 512361.00 = 4768470.00 0.91 0 0.00% 0 0.00% 0 0.00%
SWO-5 512702.00 = 4769030.00 0.72 0 0.00% 0 0.00% 0 0.00%
SWO-6 513588.00 @ 4770070.00 0.46 0 0.00% 0 0.00% 0 0.00%
SWO-7 513672.00 = 4771030.00 0.34 0 0.00% 0 0.00% 0 0.00%
SWO-8 516009.00 = 4772770.00 0.16 0 0.00% 0 0.00% 0 0.00%
SWO-9 517966.00 = 4774070.00 0.13 0 0.00% 0 0.00% 0 0.00%
SWO-10 510980.00 = 4765990.00 0.87 0 0.00% 0 0.00% 0 0.00%
SWO-11 511396.00 = 4766310.00 1.14 16 0.04% 0 0.00% 0 0.00%
SWO-12 511616.00 = 4766520.00 1.67 52 0.12% 0 0.00% 0 0.00%
SWO-13 511570.00 @ 4766920.00 2.37 120 0.28% 0 0.00% 0 0.00%
SWO-14 512109.00 = 4766980.00 1.57 55 0.13% 0 0.00% 0 0.00%
SWO-15 512251.00 = 4767100.00 1.22 25 0.06% 0 0.00% 0 0.00%
SWO-16 512389.00 = 4767250.00 1.1 B] 0.01% 0 0.00% 0 0.00%
SWO-17 512958.00 = 4767760.00 0.89 0 0.00% 0 0.00% 0 0.00%
SWO-18 513114.00 ' 4767940.00 0.89 0 0.00% 0 0.00% 0 0.00%
SWO-19 514069.00 @ 4766910.00 0.68 0 0.00% 0 0.00% 0 0.00%
SWO-20 516680.00 = 4769480.00 0.26 0 0.00% 0 0.00% 0 0.00%

*Values shown in green represent residential receptors.



Table 4: Odour Concentrations and Frequency Analysis - Post Closure (2043) - Additonal Mitigation

Events > 10U Events >3 OU Events >5 OU

Count Frequency of Count Frequency of Count Frequency of
(over 5 years) Exceedance (over 5 years) Exceedance (over 5 years) Exceedance

Maximum
Receptor ID Concentration
(0U/m?)

ZOR-1 507552.00 & 4768980.00 0.94 0 0.00% 0 0.00% 0 0.00%
ZOR-2 508703.00 ' 4769450.00 1.34 10 0.02% 0 0.00% 0 0.00%
ZOR-3 510216.00 = 4770270.00 0.85 0 0.00% 0 0.00% 0 0.00%
ZOR-4 511004.00 ' 4770360.00 0.82 0 0.00% 0 0.00% 0 0.00%
ZOR-5 508931.00 = 4768760.00 2.26 102 0.24% 0 0.00% 0 0.00%
ZOR-6 509185.00 = 4768350.00 2.41 157 0.36% 0 0.00% 0 0.00%
ZOR-7 512505.00 = 4770060.00 0.65 0 0.00% 0 0.00% 0 0.00%
ZOR-8 508940.00 = 4767980.00 1.52 35 0.08% 0 0.00% 0 0.00%
ZOR-9 509437.00 = 4767450.00 1.95 18 0.04% 0 0.00% 0 0.00%
ZOR-10 509739.00 = 4766780.00 1.11 1 0.00% 0 0.00% 0 0.00%
ZOR-11 510446.00 = 4767010.00 1.20 4 0.01% 0 0.00% 0 0.00%
ZOR-12 510224.00 = 4766570.00 0.90 0 0.00% 0 0.00% 0 0.00%
ZOR-13 512141.00 = 4770850.00 0.55 0 0.00% 0 0.00% 0 0.00%
ING-1 509757.00 = 4766670.00 1.09 1 0.00% 0 0.00% 0 0.00%
ING-2 509019.00 = 4765860.00 0.65 0 0.00% 0 0.00% 0 0.00%
ING-3 510512.00 = 4766230.00 0.69 0 0.00% 0 0.00% 0 0.00%
ING-4 509480.00 ' 4765180.00 0.49 0 0.00% 0 0.00% 0 0.00%
ING-5 508623.00 = 4765540.00 0.57 0 0.00% 0 0.00% 0 0.00%
ING-6 510337.00 = 4765360.00 0.56 0 0.00% 0 0.00% 0 0.00%
ING-7 509587.00 = 4763660.00 0.33 0 0.00% 0 0.00% 0 0.00%
ING-8 510135.00 = 4764360.00 0.38 0 0.00% 0 0.00% 0 0.00%
ING-9 511353.00 = 4765370.00 0.52 0 0.00% 0 0.00% 0 0.00%
ING-10 511429.00 @ 4764360.00 0.36 0 0.00% 0 0.00% 0 0.00%
SWO-1 511124.00 = 4766750.00 1.20 4 0.01% 0 0.00% 0 0.00%
SWO-2 511535.00 = 4767260.00 175 46 0.11% 0 0.00% 0 0.00%
SWO-3 511722.00 = 4767480.00 1.41 22 0.05% 0 0.00% 0 0.00%
SWO-4 512361.00 = 4768470.00 0.91 0 0.00% 0 0.00% 0 0.00%
SWO-5 512702.00 = 4769030.00 0.71 0 0.00% 0 0.00% 0 0.00%
SWO-6 513588.00 @ 4770070.00 0.46 0 0.00% 0 0.00% 0 0.00%
SWO-7 513672.00 = 4771030.00 0.34 0 0.00% 0 0.00% 0 0.00%
SWO-8 516009.00 = 4772770.00 0.16 0 0.00% 0 0.00% 0 0.00%
SWO-9 517966.00 = 4774070.00 0.13 0 0.00% 0 0.00% 0 0.00%
SWO-10 510980.00 = 4765990.00 0.69 0 0.00% 0 0.00% 0 0.00%
SWO-11 511396.00 = 4766310.00 0.94 0 0.00% 0 0.00% 0 0.00%
SWO-12 511616.00 = 4766520.00 1.01 4 0.01% 0 0.00% 0 0.00%
SWO-13 511570.00 @ 4766920.00 1.33 21 0.05% 0 0.00% 0 0.00%
SWO-14 512109.00 = 4766980.00 1.23 14 0.03% 0 0.00% 0 0.00%
SWO-15 512251.00 = 4767100.00 1.1 1 0.00% 0 0.00% 0 0.00%
SWO-16 512389.00 = 4767250.00 1.06 B] 0.01% 0 0.00% 0 0.00%
SWO-17 512958.00 = 4767760.00 0.88 0 0.00% 0 0.00% 0 0.00%
SWO-18 513114.00 ' 4767940.00 0.88 0 0.00% 0 0.00% 0 0.00%
SWO-19 514069.00 @ 4766910.00 0.67 0 0.00% 0 0.00% 0 0.00%
SWO-20 516680.00 = 4769480.00 0.26 0 0.00% 0 0.00% 0 0.00%

*Values shown in green represent residential receptors.
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1 INTRODUCTION

An Environmental Assessment (“EA”) is being prepared by Walker Environmental Group Inc. (“Walker”) under
Ontario’s Environmental Assessment Act (“Act”) for the ‘provision of future landfill capacity at the Carmeuse Lime
(Canada) Ltd. (Carmeuse) site in Oxford County for solid, non-hazardous waste generated in the Province of
Ontario’.

This is one in a series of technical studies that have been completed by qualified experts to examine the potential
effects of the proposed landfill site on the environment, all in accordance with the requirements set out in the
Approved Amended Terms of Reference (“ToR") dated May 10, 2016. This report accompanies and supports the
Environmental Assessment Report prepared by Walker.

Note that Walker has carried out extensive consultation with government agencies, Aboriginal groups and
interested members of the public regarding this study; details are provided separately in the EA report.

2 PURPOSE & OBJECTIVES

The purpose of this study is to complete a landfill gas assessment of the landfill proposed by Walker.

The overall objectives of the study are listed below, in general accordance with the requirements for the
assessment of an undertaking as set out in Section 6.1(2)(c) of the Environmental Assessment Act, and as
specifically detailed in Section 8.1 of the ToR:

a. Describe the environment potentially affected by the proposed undertaking, including both the existing
environment as well as the environment that would otherwise be likely to exist in the future without the
proposed undertaking.

b. Carry out an evaluation of the environmental effects of the proposed undertaking, using the relevant
environmental assessment criteria set out in the ToR (see Appendix B).

c. Carry out an evaluation of any additional impact management actions that may be necessary to prevent,
change or mitigate any (negative) environmental effects.

d. Prepare a description and evaluation of the environmental advantages and disadvantages of the
proposed undertaking, based on the net environmental effects that will result following mitigation.

e. Prepare monitoring, contingency and impact management plans to remedy the environmental effects of
the proposed undertaking.

rwdi.com Page 1
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5 THE PROPOSED UNDERTAKING

The landfill proposed by Walker is described in detail in the Environmental Assessment Report. Following is a
brief summary for the benefit of the reader, highlighting aspects of the proposal most relevant to this study.

The landfill is to be located on a portion of Carmeuse’s landholdings at its Beachville Quarry Operations in the
Township of Zorra, Oxford County. Approximately 17.4 million m? of solid, non-hazardous waste and
daily/intermediate cover will be deposited within a footprint of about 59 ha. The balance of the 81.6 ha site will
be comprised of buffer areas for monitoring, maintenance, environmental controls and other necessary
infrastructure. (Figure 1).

Landfill construction will proceed progressively in a series of cells, generally from north-to-south (Figure 1). The
former quarry floor will be backfilled to within about 30 to 40 metres below ground surface with engineered fill,
and then a Generic Design Option Il - Double Liner system (as specified by the Ministry of Environment,
Conservation & Parks in the Landfill Standards under O. Reg. 232/98; see Figure 2) will be constructed across the
bottom and up the sides of the landfill to contain and collect leachate (Figure 3). Up to 850,000 tonnes per year
of solid, non-hazardous waste, and up to 250,000 tonnes per year of daily/intermediate cover soils' will then be
placed and compacted above the liner in a series of small working areas approximately 0.2 ha in size at any given
time, in order to minimize the exposed waste. Waste will be covered with soil on a daily basis, and a final cover
with vegetation will be applied as the landfill reaches its final height, which peaks at about 15 m above ground
(Figure 4). A landfill gas collection system will also be installed as the landfill/cell development progresses.

Most of the supporting infrastructure for the landfill will be located in the buffer area along the northern site
perimeter, including the leachate and gas treatment plants. Leachate collected from the liner system will be
treated on-site and the clean effluent from the treatment plant will be discharged into the Patterson-Robbins
Drain next to the treatment plant. Clean precipitation and groundwater that has not come into contact with
waste will be segregated and treated in a stormwater management pond before being discharged from the site
(Figure 1). Landfill gas will be collected in a network of extraction wells and pipes. Initially the landfill gas will be
flared (combusted), but when the quantities permit, the gas will be beneficially utilized as a renewable fuel.

The site will be open for waste deliveries from 7:00 a.m. to 5:00 p.m. on weekdays and from 7:00 a.m. to 1:00 p.m.
on Saturdays but closed on Sundays and statutory holidays. On-site construction activities may start up to one
hour before opening and continue up to two hours after closure. The primary designated haul route (i.e., for all
waste trucks except deliveries from the local area, if any) is from Highway 401 north along County Road #6, then
west into the quarry property; trucks will then follow a newly constructed haul route across the quarry site to a
landfill site entrance at the northwestern corner of the site (Figure 5). Vehicle traffic, including waste trucks as
well as construction vehicles and staff, is expected to average approximately 210 trips per day.

" The daily/intermediate cover soil could consist of acceptable and suitable waste soils, and would be reported as waste, so the total reported
waste receipts could be up to 1,100,000 tonnes per year.
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Nuisance controls will include speed enforcement, regular haul road cleaning (on- and off-site), litter fencing and
pick-up, and bird/pest management, with a public complaint reporting and response system.

There will be monitoring programs for equipment operations, leachate, groundwater, surface water, air
emissions, gas, noise, and particulates (dust).

The landfill is anticipated to receive waste for approximately 20 years commencing in about 2023. After closure,
maintenance and operation of the relevant environmental controls and monitoring will carry on during the post-
closure period, until there is no further risk of environmental contamination. The end-use is assumed to be
passive green space and agriculture, but the design is flexible to accommodate other potential end-uses.

The landfill gas (LFG) assessment considered a waste filling rate of 850,000 tonnes per year of solid, non-
hazardous waste, of which 70% consisted of biodegradable material. This waste filling rate is exclusive of waste
soils used as cover. This waste was assumed to be distributed evenly throughout the landfill over the course of
the 20-year lifespan, with filling occurring for 5 years within each Stage, as follows:

e Stage 1:2023-2027;
e Stage 2:2028-2032;
e Stage 3:2033-2037; and
e Stage 4:2038-2042.

Each Stage of the landfill will accommodate approximately 5 cells. The gas collection system consisting of both
vertical and horizontal extraction wells will be progressively installed in each cell as the cells are developed and
filled. The LFG collection system was assumed to have an 85% collection efficiency for Stages of the landfill under
final cover, and conservatively assumed be 50% for the current active Stage. All collected LFG was assumed to be
combusted in an enclosed flare. Although the active face (working area) of the landfill is normally approximately
2,000 m2 (0.2 ha) in size, the assessment considered a maximum active face size of 4,000 m2 (0.4 ha) as a
contingency measure.

Collected LFG will be combusted in a flare, similar to the existing flares in use at Walker’s South Landfill, in
Niagara Falls, Ontario.

Approximately 250,000 tonnes of waste soil will be imported per year to be used as daily cover for the active
landfill cell. This waste soil is in addition to the 850,000 tonnes per year of solid, non-hazardous waste mentioned
above. The LFG assessment also considered the presence of a waste soil storage pile with a footprint area of up
to 32,500 m?, present in one of two locations, depending on the current Stage of operations.

The leachate plant will be located to the northwest of the landfill area. The leachate plant will consist of a 3,000
m?2 aeration pond, a 15,500 m2 raw leachate holding pond, a leachate treatment building, a 2,000 m2 effluent
holding pond, and a 4,100 m? polishing wetland.

rwdi.com Page 3
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4  ENVIRONMENTAL ASSESSMENT CRITERIA &
INDICATORS

The environmental assessment criteria, as approved in the ToR, are tabulated in Appendix B, Table B-1. In the
table, check marks indicate which technical studies are assigned primary (“lead”) responsibility for assessing each
of the criteria. Following are the EA criteria which are assigned to this study:

Table 1: Environmental Assessment Criteria

EA Criteria Definition/Rationale

Waste disposal facilities can produce gases containing contaminants that
degrade air quality if they are emitted to the atmosphere. Other
operations, such as leachate collection facilities, can also produce
emissions that could degrade air quality in the vicinity of the site. Air
quality in the vicinity of the site should meet regulated air quality
standards in order to protect public health.

Effects due to exposure to air emissions.

Furthermore, the criteria for this EA were designed to be cross-disciplinary to permit an assessment of cumulative
effects. Table B-2 in Appendix B, from the ToR, illustrates some (though not necessarily all) of the key
interconnectivities between the studies. As a result, this study provides input/data to additional environmental
criteria that will be addressed through studies conducted by other experts including (but not limited to):

e Agricultural;

e Ecology;

e Economic/Financial;
e Human Health; and,
e Social/Cultural.

Indicators identify how the potential environmental effects will be measured for each criterion. Following are the
indicators that were applied to each of the primary EA criteria addressed in this assessment:

Table 2: Environmental Assessment Indicators

Ontario Regulation 419 Standards and Guidelines, Ambient Air Quality
Effects due to exposure to air emissions Criteria, Canadian Air Quality Objectives (CAAQS) and MECP Guidance
Documents (Odour)

For the LFG assessment, the primary EA Criteria is “Effects due to exposure to air emissions” with proposed
indicators from MECP's Ontario Regulation 419 Standards and Guidelines, Ambient Air Quality Criteria, and other
guideline values.

Based on comments provided by the MECP, Table 3 provides a list of Volatile Organic Compounds (VOCs) and
Sulphur compounds to be used for the evaluation.
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Table 3: Summary of Landfill Gas Assessment Criteria

Criteria (ug m-3) Averaging Period

1,1,2-Trichloro-1,2,2-

Trifluoromethane 76-13-1 800000 24
1,2,3-Trimethyl Benzene 526-73-8 220 24
1,2,4-Trimethyl Benzene 95-63-6 220 24
1,3,5-Trimethyl Benzene 108-67-8 200 24

2-Methyl Hexane 591-76-4 1228 24

2-Methyl Pentane 107-83-5 1750 24

2-Methyl Butane 78-78-4 7080 24

3-Methyl Pentane 96-14-0 1400 24

3-Methyl Hexane 589-34-4 1535 24

Acetone 67-64-1 11880 24
2.3 24
Benzene 71-43-2
0.45 Annual
1000 10-minute
Butyl Acetate 123-86-4
15000 1
Decane 124-18-5 60000 1
Dichlorodifluoromethane 75-71-8 500000 24
220 24
Dichloromethane 75-09-2
44 Annual
1900 10-minute
Ethyl Benzene 100-41-4
1000 24
Heptane 142-82-5 11000 24
Hexane 110-54-3 2500 24
Isopropyl Alcohol 67-63-0 7300 24
Limonene 5989-27-5 550 24
i i 1 24
Vinyl Chloride 75-01-4
0.2 Annual
Carbon Tetrachloride 56-23-5 24 24
1 24
Chloroform 67-66-3
0.2 Annual
Ethylene Dibromide 106-93-4 3 24
. . 2 24
Ethylene Dichloride 107-06-2
0.4 Annual
Chloroethane 75-00-3 5600 24
1,2-Dichloroethylene (cis) 156-59-2 105 24
1,2-Dichloroethane 75-34-3 165 24
1,2-Dichloroethylene 156-60-5 105 24
(trans)
3500 1
Chlorobenzene 108-90-7 -
4500 10-minute
Chloromethane 74-87-3 320 24
m/p-Ethyl Toluene 620-14-4 62.5 24
100 24
m/p-Xylene 108-38-3 :
3000 10-minute
m-Cymene 535-77-3 137.5 24
Methyl Ethyl Ketone 78-93-3 1000 24
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| Contaminant | CAS | Criteria(ugm3) T

Methyl Cyclohexane 108-87-2 6440
Methyl Isobutyl Ketone 108-10-1 1200 24
Chlorodifluoromethane 75-45-6 350000 24
22.5 24
Naphthalene 91-20-3 -
50 10-minute
Nonane 111-84-2 4200 24
o-Ethyl Toluene 611-14-3 n/a[1] 24
o-Xylene 95-47-6 100 24
Pentane 109-66-0 4200 24
Ethanol 64-17-5 19000 1
Propyl Benzene 103-65-1 20 24
Styrene 100-42-5 400 24
Tetrachloroethylene 127-18-4 360 24
Toluene 108-88-3 2000 24
Trichlorofluoromethane 75-69-4 6000 24
Trichloroethylene 79-01-6 12 24
2.3 Annual
Ethyl Acetate 141-78-6 19000 1
1,1,1-Trichloroethane 71-55-6 115000 24
Vinylidene Chloride 75-35-4 10 24
1,2-Dichloroethene 540-59-0 105 24
2-Butanol 78-92-2 496 24
Bromodichloromethane 75-27-4 350 24
Octane 111-65-9 61800 10-minute
1,1,2,2-Tetrachloroethane 79-34-5 n/a[1] 24
1,1,2-Trichloroethane 79-00-5 0.3 24
Dichlorobenzene 106-46-7 95 24
Dichlorofluoromethane 75-43-4 500 24
Total Mercaptans (as .
T Mer”captaf‘) 74-93-1 13 10-minute
13 10-minute
Hydrogen Sulphide 7783-06-4
7 24
Dimethyl Sulphide 75-18-3 30 10-minute
Dimethyl Disulphide 624-92-0 56 10-minute
Total Reduced Sulphurs 13 10-minute
RS) N/A-2 7 24

O-ethyl toluene, 1,1,2,2-tetrachloroethane, and 1,1,2-Trichloroethane do not have a current criterion (AAQC or
Reg. 419/05 Standard); instead the criteria listed in the workplan is based on a screening level value published by
the MECP. Predicted concentrations above the screening level values do not necessarily indicate problematic
levels; instead, when screening level values are exceeded further assessment by an accredited toxicologist is
required. O-Ethyl toluene and 1,1,2,2- Tetrachloroethane have been reviewed by the human health risk
assessment team, who confirmed there are no available regulatory agency-established acute standards or
benchmarks for these chemicals. O-ethyl toluene and 1,1,2,2-tetrachloroethane were evaluated in the human
health risk assessment, which concluded that these compounds were not considered a potential health risk.
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5 STUDY DURATIONS

Two main study durations (or time frames) for this proposed landfill have been identified in the ToR:

The time during which the waste disposal facility is constructed, filled with waste,
and capped. These activities are combined since they occur progressively (i.e.,
overlap) on a cell-by-cell basis, and they have a similar range of potential effects
(e.g., there is heavy equipment active on the site).

Operational Period

The time after the site is closed to waste receipt. Activities are normally limited to
Post-Closure Period operation of control systems, routine property maintenance and monitoring, and
thus have a more limited range of potential effects.

The approved EA Criteria in Table B-1, Appendix B indicate the relevant study duration(s) associated with each of
the criteria used in this assessment.

The LFG study considered both the operational period and the post-closure period, assessed under the following

scenarios:

e Stage 1:2027;

e Stage 3:2037;

e Stage 4:2042; and
e Post-Closure: 2043

The final year of operation in each Stage of the landfill was considered, as the waste in place and thus the gas
volumes produced would be greatest during the final year of activity. The post-closure period assessed the first-
year post-closure, as landfill gas volumes would be greatest at this time.

6 STUDY AREAS

For the purposes of this EA, three general study areas were established in the ToR:

On-site includes the proposed waste disposal facility plus the associated buffer
zones. Site vicinity is the area immediately adjacent to the waste disposal facility
property that is directly affected by the on-site activities. Its size is variable
depending on the particular criteria being addressed.

On-Site and in the Site Vicinity:

The primary route along which the waste disposal facility truck traffic would move
Along the Haul Routes: between a major provincial highway and the proposed waste disposal facility site
entrance, plus the properties directly adjacent to these roads.

The broader community, generally beyond the immediate site vicinity. Depending
Wider Area: on the particular criteria this may include neighbourhoods, local municipalities, the
Oxford County, or the Province of Ontario.
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The tables of approved EA Criteria in Appendix B indicate the relevant study area(s) associated with each of the

criteria in this assessment.

Although these three general study areas were common across all of the studies, their actual physical boundaries
were not necessarily identical for every study or criterion; a flexible approach was used, and the study area
boundaries were adjusted as the work progressed to ensure that they adequately encompassed the significant
effects of the proposed landfill.

For this assessment, the final study area considered on-site and in the site vicinity. For the purposes of this study,
the on-site and in the site vicinity area extends to approximately 5 kilometers from the proposed landfill. This is
based on the maximum extent of air quality effects that can be anticipated. Since there are some emissions of
contaminants in common with the LFG study from the Carmeuse site, the Carmeuse property line has been used
as the boundary. The receptor grid used for the LFG modelling is illustrated in Figure 6.

Where appropriate and relevant, common receptor points were also selected collaboratively by the technical
experts so that the potential overlapping or cumulative effects of the proposed landfill could be assessed at these
common receptor points. Of the 50 common receptor points selected, a total of 43 were identified as relevant
receptors for the Air Quality discipline. An additional receptor point ZOR-13, was not identified as a receptor for
air quality but has been included at the discretion of the air quality team. Only receptors representing residential
locations or other locations where human activity regularly occurs were used to assess compliance with the
criteria. The common receptor points for air quality used for the LFG modelling are illustrated in Figure 7.

7 METHODOLOGIES

The following section outlines the key items that will be used to assess the baseline conditions, future (build) and
post closure predicted impact scenarios:

e Complete ambient monitoring for VOCs and Sulphurs to determine the existing baseline conditions.

e Estimate the level of dust and air emissions from the proposed landfill operations.

e Estimate the amount and quality of gas emissions from the proposed waste disposal facility operations,
considering the capture rate for the proposed landfill gas collection system.

e Run computer models to simulate the effects of the proposed waste disposal facility compared to the
baseline (existing before proposed waste disposal site) conditions, predicting dust, odour and air quality
at critical receptor points in the site vicinity and along the haul routes. This evaluation will also consider
the cumulative effects from the Carmeuse site operations.

The sections below outline the detailed approach including data to be collected, locations, methodologies. For the
air quality assessment, the following scenarios will be examined:

e Baseline conditions;
e Three future operating scenarios, representing different phasing of the proposed site; and,
e Post-closure scenario.
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This LFG study defines and documents the potential impact on the atmospheric environment from the proposed
landfill, including the potential effects, mitigation or compensation measures, and net effects.

The baseline, future proposed and post-closure scenarios for the LFG assessment have been completed using an
ambient air quality monitoring program in conjunction with a numerical modelling assessment. The ambient air
quality monitoring program allowed for the development of site-specific data that can more accurately reflect
predicted impacts from both the baseline case as well as the proposed waste disposal site alternatives.

Potential LFG sources were identified based on data collected from other landfill sites within the Province of
Ontario and the review of the background information on the proposed operational plans including technical
support documents. Typical LFG sources are discussed in the following section.

7.1 Emission Sources

Gas generated by decomposing waste in a landfill can migrate though the soil cover to the surface of the landfill,
mix into the atmosphere and disperse downwind and off-site. The landfill gas consists primarily of methane,
carbon dioxide and trace amounts of volatile organic compounds (VOCs) and reduced Sulphur gases (Sulphur’s).
Although the levels of VOC and Sulphur compounds account for less than one percent by volume of the gas
escaping from a landfill, the concentrations of these gases must be considered because of the potential for health
or odour impacts at residences or businesses that surround the landfill.

Under normal operating conditions, solid waste landfills have the potential to emit LFG contaminants, including
VOCs and Sulphur’s from several areas, including:

e Fugitive emissions of LFG through the surface of the landfill, through both final cap and interim cover
areas, excavation of exposed waste, and cracks/fissures in the landfill covers;

e VOCs from the leachate collection and treatment system;

e Hydrocarbon VOCs from the use of contaminated soils as cover materials;

e Uncombusted LFG compounds emitted from the flare; and,

e Tailpipe emissions of benzene and toluene.

Each of these sources is discussed in the following sections.

In addition, the Carmeuse kilns emit some VOC contaminants in common with the landfill sources, so they have
been included in the assessment.

7.1.1 Landfill Mound under Final Cover

The landfill mound under final cover is the portion of the landfill where waste is no longer being deposited. This
area is characterized by the presence of a landfill cap and final LFG collection systems have been putin place.

LFG contaminants from the landfill mound under final cover result from the fugitive emissions of LFG through the
surface of the landfill. The LFG collection system in the final capped areas of the landfill serves to help maximize
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extraction of LFG from the mound, thus reducing the amount of LFG available to escape through the surface of
the mound. In addition, the capping materials filter and limit the ability of the LFG to be released through the
surface of the landfill. However, even with the LFG collection system and cap in place, some LFG is released to
the atmosphere through the final cover. The overall LFG collection efficiency from areas under final cap is
assumed to be 85%, with the remaining 15% of the gas released through the surface of the landfill. The final
capped area was included in the quantitative assessment.

7.1.2 Active Stage (Interim Cover Area)

The active stage of the landfill is the area where waste has been deposited within the modelled year. The active
stage is characterized by the presence of an interim cover. The active stage does not have a completely installed
LFG collection system, therefore collecting the LFG with a lower overall collection efficiency conservatively
assumed to be 50%. Although some cells within of a given stage of the landfill may be under final cap, for the
purposes of the assessment, the entire stage was assumed to be under interim cover as a conservative approach.
The interim cover area was included in the quantitative assessment.

7.1.3 Landfill Gas Flare

Collected landfill gas will be combusted in fully enclosed flare(s). One flare will be needed initially, but up to three
may be required over the life of the landfill to match the gas production rate. The flares are designed to operate
at temperatures between 875 °C and 950 °C with a residence time of 0.75 seconds to ensure air quality standards
are met in the exhaust. Flaring of the landfill gas typically converts about 98% of the methane to carbon dioxide
and consumes more than 99.9% of the trace organic compounds. The overall destruction efficiency was capped
at 98% for all contaminants as a conservative approach. The flare parameters were assumed to be similar to the
existing flare at the Walker's South Landfill, in Niagara Falls, Ontario. As a conservative approach, all collected LFG
was assumed to be combusted in a single flare throughout the entire life of the landfill.

At approximately operating year 5 of the landfill, LFG utilization is expected. Any impacts from utilization are
expected to be less than the baseline of flaring onsite.

Emissions from the LFG flare was included in the quantitative assessment.

7.1.4 Excavation of Exposed Waste

On occasion, it may become necessary to excavate exposed waste at the landfill for purposes such as installation
of a landfill gas well. This activity is expected to occur infrequently.

Excavating through the landfill interim cover, or especially the final clay cap, opens a conduit for this LFG to
escape directly into the atmosphere. This type of excavation can represent upset conditions and as such was not
considered in the quantitative assessment, instead, this activity is best addressed through the development of
Best Management Practices to minimize potential impacts if/when required, as outlined in Section 11.2.
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D
7.1.5 Cracks/Fissures in Landfill Cap

The final cap of the landfill limits the migration of LFG through the surface of the landfill. However, cracks and
fissures can form in the cap, allowing LFG to pass through unchecked. These cracks and fissures can form for a
variety of reasons, including the effect of freeze/thaw cycles, erosion due to surface water runoff, and heavy
equipment operating on the capped area. These cracks and fissures in the landfill cap can represent upset
conditions and, as such, were not considered in the in the quantitative assessment, instead, this activity is best
assessed through the development of Best Management Practices to minimize potential impacts if/when
necessary, as outlined in Section 11.2.

7.1.6 Leachate Collection System

Leachate contains many of the same contaminants that are contained in LFG. The leachate collection mains are
placed under negative pressure so that no gases escape from the manholes or other open points in the leachate
management system. All manholes were assumed to be sealed and the leachate collection system was assumed
to be under negative pressure with collected gases diverted to the flare. The leachate collection system was
therefore excluded from the quantitative assessment.

7.1.7 Leachate Treatment System

The leachate plant located to the northwest of the landfill area consists of an aeration pond, a raw leachate
holding pond, a leachate treatment building, an effluent holding pond, and a polishing wetland. Both the aeration
pond and the raw leachate holding pond are sources of VOCs, which were included in the quantitative
assessment. The leachate treatment building was assumed to be placed under negative pressure and include
appropriate controls such that VOC emissions from this operation are negligible relative to the other leachate
sources. The effluent holding pond and polishing wetland contain treated leachate and are not expected to emit
substantial quantities of VOCs.

7.1.8 Leachate Seepage

Leachate seepage can occur if leachate “breaks through” the cap of the landfill and pools on the surface.
Leachate seepage can occur due to poor drainage, or cracks and fissures in the landfill cap. Leachate seepage
represents an upset condition and as such was not considered in the quantitative assessment, instead, this
activity is best assessed through the development of Best Management Practices to minimize potential impacts
if/when necessary, as outlined in Section 11.2.
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7.1.9 Waste Soil Stockpiles

The landfill would receive waste soil from off-site locations for use as daily cover. The majority of this soil is
petroleum fuel-contaminated and contains fuel-related VOCs such as benzene and other light aromatics. The
waste soil is stockpiled in one of two locations, with a maximum footprint area of 32,500 m2. VOC emissions from

the waste soil stockpiles were included in the quantitative assessment.

7.1.10Tailpipe Emissions

Vehicles from the landfill and from non-landfill sources emit benzene and other light aromatic compounds from
their tailpipes. The contribution from vehicle tailpipe emissions are not included in the LFG study; instead, they
are assessed in the companion Haul Route Study.

7.2 Assessment Scenarios

The assessment of LFG impacts resulting from the proposed landfilling activities focused on emissions generated
from the following landfilling activities:

e Fugitive landfill gas releases from landfill stages under final cover;

e Fugitive landfill gas releases from the active stages of the landfill under interim cover;
e TheLFGflare;

e The waste soil storage piles;

e Theraw leachate storage pond; and,

e The leachate aeration pond.

In addition, the following sources were considered as sources of like emissions:

e Carmeuse Kilns

The baseline condition is represented by monitoring data, based on the one year of ambient monitoring
conducted by RWDI at the Carmeuse site. For the 24-hour averaging period, the 90th percentile of the measured
24-hour concentrations was used. For the annual averaging period, the annual average of the measured 24-hour
concentrations was used. Further details are provided in Section 8.1.

The potential LFG contaminant impacts from the significant LFG sources were assessed at various stages of
landfill operation, as described in Section 5. For the operational stages and post-closure, the assessment was
based on emission calculations and dispersion modelling. For each of the operational scenarios, the assessment
considered operation in the final year of each stage, as this period would have the most waste in place.

An overview of the modelling scenarios assessed in this study is presented in Table 4. The locations of these
sources are presented in Figure 8.
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7.3

Table 4: Summary of Modelled Scenarios

Sources Modelled
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Stage 1: 2027 X X X X X X
Stage 2: 2032 X X X X X X X
Stage 3: 2037 X X X X X X X X
Stage 4: 2042 X X X X X X X X X
Post-Closure: 2043 X X X X X X X X

Emission Calculations

7.3.1 Final Cap and Interim Cover Areas

The emission rates for VOCs and Sulphur’s released through fugitive emissions of landfill gas from the final cap
area of the landfill mound were based on the quantity of landfill gas released by the landfill and the concentration

of each individual contaminant in this gas.

U.S. EPA's LANDGEM landfill gas emission estimation model is the most direct method to determine first-order
emission rates of VOCs and Sulphur's from the proposed landfill. It is also recommended by the MECP; however,
it can generate overly conservative estimates of VOC and Sulphur emissions. LANDGEM was used to calculate
landfill gas generation for each stage of the landfill for each of the assessment years. Inputs to LANDGEM include
the methane generation rate (k), the methane generation potential of the waste (Lo), the concentration of
methane in the LFG, and the waste deposition history of the landfill. The k and Lo values were obtained from the
MECP's “Interim Guide to Estimate and Assess Landfill Air Impacts”. The methane concentration was based on the
maximum methane concentration from samples of raw landfill gas at Walker's South and East landfills in Niagara
Falls, Ontario. Afilling rate of 850,000 tonnes of waste per year for the 20-year life of the landfill was entered into
LANDGEM.

The total landfill gas in m3/year, output from the LANDGEM model, was then adjusted by a factor of 70% to
account for the expected proportion of biodegradable material in the waste. For the areas under final cover, 85%
of the generated LFG is collected with the remaining 15% emitted through the final cover area. For the interim
cover areas, 50% of the LFG was assumed to be collected with the remaining 50% emitted. As a conservative
approach, the entire active stage of the landfill was assumed to be under interim cover for the purposes of this

assessment.
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The concentration of individual VOC and Sulphur compounds within the landfill gas were based on the worst-case
concentration between U.S. EPA default values from AP-42 Chapter 2.4 (draft and final versions) and the
maximum measurements of landfill gas composition at the Walker's East and South Landfills, in Niagara Falls,
Ontario, taken in 2018. Two compounds listed in the workplan, m-cymene and limonene, did not have AP-42
default values or East and South landfill measured concentrations, therefore they have not been included in the
assessment at this time.

The emission rates for each of the target LFG compounds from the landfill mound were calculated by applying
the maximum concentration (milligrams per m3) to the amount of LFG released fugitively from the landfill (in m3
per year). These emission rates were converted to flux rates (in g/m2/s) by dividing the total emission rate by the
footprint area for each stage of the landfill.

Please refer to Appendix C for full details on the LFG emission calculations for the final and interim cover areas.

The emission calculations based on LANDGEM and the maximum concentration of each individual contaminant in
the LFG resulted in conservative emission rates. For the Sulphurs, the elevated hydrogen sulphide
concentrations in the raw landfill gas resulted in elevated emission estimates when following the LANDGEM
approach. However, the LANDGEM Model has been developed as an LFG generation model and is not an LFG
emission model. The approaches taken in this assessment also produce an estimate of LFG generation rather
than LFG emission. This is a very critical distinction when assessing air quality. The effect of LFG passing through
several feet of moistened soil, full of microbes and reactive minerals, greatly reduces the amount of many LFG
compounds. This is particularly true for reduced Sulphur compounds such as hydrogen sulphide.

Therefore, for Sulphur compounds, emission rates from the landfill mound were developed based on source
testing conducted at the existing Walker's South and East Landfills in October of 2019. This source testing used a
flux chamber to collect samples of Sulphur species from various areas of the landfill, including the active face,
interim cover areas, and final cover areas. Further details are provided in Section 8.2.

Please refer to Appendix D for full details on the Sulphur compound emission rates and testing.

7.3.2 LFG Flare

All collected gas is sent to the flare, which was assumed to have a destruction efficiency of 98% for VOC and
Sulphur compounds, based on AP-42. This 98% destruction efficiency is conservative relative to the expected
99.9% destruction efficiency for trace organic compounds. The concentration of VOCs and Sulphur’s in the raw
landfill gas were determined as described in the Section 7.3.1. The emissions of each individual contaminant
were determined by applying the contaminant concentration to the total volume of LFG flared and reducing the
predicted emissions by the 98% destruction efficiency.

The flare also emits combustion by-products. The combustion by-products from landfill gas flaring are not
included in the LFG study; instead, they are assessed in the companion Haul Route Study.

Please refer to Appendix C for full details on the LFG emission calculations for the flare.
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7.3.3 Waste Soil Piles

Emissions from the waste storage piles were based on flux chamber VOC sampling conducted at Walker's South
Landfill, collected in October 2019. The average measured concentration for each VOC was used.

Please refer to Appendix D for full details on the waste soil piles emission rates and testing.

7.3.4 Leachate Ponds

Emissions from the aeration pond and leachate holding pond were based on sampling conducted at Walker's East
Landfill aeration pond, as used for the South Landfill EA. These emission rates were used directly in the
modelling for both the aeration pond and the raw leachate holding pond.

Please refer to Appendix E for full details on the emission rates used for the leachate pond sources.

7.3.5 Carmeuse Kilns

Emissions and source parameters from the Carmeuse kilns were obtained from Emission Summary and
Dispersion Modelling Report tables dated January 13, 2017 provided by Carmeuse August 15, 2019 (Carmeuse
ESDM). The source information was taken directly from these tables, with no alterations made by RWDI. A copy
of the Carmeuse Source Summary Table is provided in Appendix F.

Dispersion Modelling

The VOC and Sulphur contaminant impact from the proposed landfill operations were determined using a
dispersion model and reasonable worst-case emission rates. Dispersion modelling was performed using the U.S.
EPA’s AERMOD dispersion model (AERMOD) to predict concentrations of LFG contaminants emitted from the
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 MECP. 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 MECP Guideline A11:
“Air Dispersion Modelling Guideline for Ontario”, February 2017 and the MECP Technical Bulletin “Methodology
for Modelling Assessments of Contaminants with 10-Minute Average Standards and Guidelines under O. Reg.
419/05", September 2016.

The individual contaminant emission rates were applied to various sources in the dispersion model to predict the
off-site concentrations.

Additional elements of the dispersion modelling assessment are discussed in the following sections.
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7.4.1 Sources Modelled

The sources included in the dispersion model were the final cap areas, the interim cover areas, the LFG flare, the
waste soil storage piles, the raw leachate storage pond, the leachate aeration pond, and the Carmeuse kilns. In
addition, the landfill active face was also included in the modelling for the Sulphur contaminants, as the flux
chamber testing measured the active face as a distinct source. Each of these sources were modelled as an area
source, with the exception of the LFG flares and the Carmeuse kilns, which were modelled as point sources. The
landfill active face, which moves throughout the entire landfill over the course of its life, was modelled in a single
worst-case location during each landfill stage. All modelled sources were assumed to emit maximum emissions
concurrently throughout the entire modelled period.

For the majority of the landfill life, landfilling operations will be occurring below grade although the final landfill
mound will extend 15 m above grade. Sensitivity testing was conducted with landfill sources at grade, as well as
at elevated heights of 15 m (top of landfill mound above grade) and 7.5 m (mid-height of landfill mound). The
worst-case results occurred with the landfill at grade, so all landfill area sources were modelled at grade.

The locations of all modelled sources are shown in Figure 8.

7.4.2 Compounds Modelled

All VOC and Sulphur compounds listed in the workplan were modelled, with the exception of m-cymene and

limonene, as discussed in section 3.1.

Scaling the dispersion model results was a possibility for some contaminants, since the emissions of these
contaminants from all sources are based on the concentration of contaminants within the LFG (i.e., were emitted
from the landfill final cover area, interim cover area, and flare only, with emission rates developed based on
LANDGEM gas generation), and no non-LFG based sources emit these contaminants. Since the emissions from
each source will maintain the same ratio to one another between contaminants, the percentage of contaminant
released from each source will also be the same between contaminants. This approach allows for the scaling of
the modelled results.

The results for 18 of the contaminants were scaled based on the chlorodifluoromethane results, using the ratio of
their corresponding measured concentrations and the chlorodifluoromethane concentration. The following
compounds were scaled from the chlorodifluoromethane results:

e 1,2,3-Trimethyl Benzene
e 1,2-Dichloroethene

e 2-Methyl Butane

e 2-Methyl Hexane

e 2-Methyl Pentane

e 3-Methyl Hexane

e 3-Methyl Pentane

e Butyl Acetate
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e Dichlorofluoromethane
e Ethanol

e m/p-Ethyl Toluene

e Methyl Cyclohexane

e n-Butanal

e Nonane

e o-Ethyl Toluene

e Pentane

e Propyl Benzene

e Decane

The remaining contaminants were modelled individually using their respective calculated emission rates for each
of the sources included in the model. Since these contaminants were emitted from non-LFG related sources (i.e.,
the leachate ponds, the waste soil pile, or the Carmeuse kilns) or from LFG sources whose emissions were based
on source testing, rather than emission calculations, the emissions from each source did not maintain the same
ratio between all contaminants, therefore the results could not be scaled from the chlorodifluoromethane results.

7.4.3 Meteorological Data

To ensure that a broad range of dispersion conditions are addressed, five years of local meteorological data
(2013-2017) were used in the AERMOD model. The meteorological data set was developed by the MECP's
Environmental Monitoring and Reporting Branch (EMRB) specifically for the study site and provided on January
21,2019. The data set was based on wind-sector dependent land use specific to the landfill site, surface
meteorological data collected from Environment and Climate Change Canada’s London Airport station, and upper
air meteorological data from the U.S. National Weather Service's Detroit station. The data set provided by the
EMBR was used directly in the model, with no changes or alterations conducted by RWDI.

7.4.4 Area of Modelling

All common receptor points identified for the EA were included in this study, however, only receptors
representing residential locations or other locations where human activity regularly occurs were used to assess
compliance with the criteria. For all cases, humans were assumed to be present at these receptors for 24-hours
per day. These discrete receptors were modelled at flagpole heights of 1.5 m above grade. The locations of these
discrete receptors are shown on Figure 7.

In addition, the modelling was performed using a receptor grid covering the Site-Vicinity and Regional study areas
to produce isopleths of predicted concentrations. The receptor grid covers the lands within approximately 3to 5
kilometers from the proposed landfill site. The property line considered in the model included the proposed
landfill facility as well as the Carmeuse site.
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7.4.5 Terrain data

Terrain information for the area surrounding the proposed landfill was obtained from the MECP Ontario Digital
Elevation Model Data web site. The terrain data is based on the North American Datum 1983 (NAD83) horizontal
reference datum. These data were run through the AERMAP terrain pre-processor to estimate base elevations
for receptors and to help the model account for changes in elevation of the surrounding terrain. The base
elevations for the landfill sources were based on elevation drawings from the FCA report. The base elevations for
the quarry extraction sources were obtained from figures provided by Carmeuse.

7.4.6 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 building, scale house, maintenance shed, and existing Carmeuse buildings
were included in the modelling, as these structures have the potential to affect emissions from the landfill gas
flare and Carmeuse kilns. 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 landfill mound may be considered as a “structure”, dispersion modelling tests completed by RWDI
for a different landfill facility 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.

7.4.7 Averaging Periods Used

Emissions were modelled for 1-hour, 24-hour, and annual averaging times, to correspond with the criteria for the
various compounds, as listed in Table 3. A conversion factor of 1.65 was used to convert 1-hour results to 10-
minute averages, based on guidance provided in the MECP's “Procedure for Preparing an Emission Summary and
Dispersion Modelling Report”, March 2018.
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8.1

8.2

D
DATA COLLECTION

Data used to quantify LFG emissions of VOCs and Sulphur compounds from the site were collected either through
published emission factors or field data from testing conducted at the WEG East and South Landfills in Niagara
Falls, Ontario. The following sections provides details regarding the data collection.

Background Data

8.1.1 Landfill Gas Composition

A key input to the LFG emission calculations was the measured composition of VOC and Sulphur species within
the landfill gas. These data were provided by Walker, based on accredited lab analysis performed in 2018 on the
raw LFG from the Walker East and South Landfills in Niagara Falls, Ontario.

8.1.2 Carmeuse Sources

Stationary source information for Carmeuse manufacturing operations were obtained from an Emission
Summary and Dispersion modelling report conducted by Stantec (Stantec, 2010), with updated ESDM tables
dated January 13, 2017. This information was used as input information for the Carmeuse kiln sources. The data
from these tables were used as is and no changes were made by RWDI.

Field Data

8.2.1 Ambient Air Quality Monitoring

8211 Volatile Organic Compounds

A one-year ambient monitoring program for VOCs was used to determine the background air quality
concentrations near the proposed landfill site for use as the baseline condition for the assessment. Samples for
VOCs were collected at three ambient monitoring stations, as shown in Figure 9. The results from these data
were used to establish background ambient levels.
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Figure 9: Location of Ambient Monitoring Stations

The samples were collected and analyzed using methods defined in U.S. EPA Method TO-14/15 using evacuated
canisters. Sampling for VOCs were collected over 24-hour durations (midnight to midnight, Eastern Standard
Time (EST)) once every six (6) days in concurrence with the National Air Pollution Surveillance schedule provided
by the U.S EPA and as outlined by the MECP. Sampling methodologies followed the Standard Operating
Procedures (SOPs) as noted in the current version of the MECP Operations Manual, as amended. The list of VOCs
monitored is presented in Table 5.
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Table 5: List of VOCs in Ambient Monitoring Program

)

76-13-1
526-73-8
95-63-6
108-67-8
591-76-4
107-83-5
78-78-4
96-14-0
589-34-4
67-64-1
71-43-2
123-86-4
124-18-5
75-71-8
75-09-2
100-41-4
142-82-5
110-54-3
67-63-0
5989-27-5
75-01-4
56-23-5
67-66-3
106-93-4
107-06-2
156-59-2
75-34-3
156-60-5
111-65-9
79-00-5

75-43-4

1,1,2-Trichloro-1,2,2-Trifluoroethane

1,2,3-Trimethyl Benzene
1,2,4 -Trimethyl Benzene
1,3,5 -Trimethyl Benzene
2-Methyl Hexane
2-Methyl Pentane
2-Methyl Butane
3-Methyl Pentane
3-Methyl Hexane
Acetone
Benzene
Butyl Acetate
Decane
Dichlorodifluoromethane
Dichloromethane
Ethyl Benzene
Heptane
Hexane
Isopropyl Alcohol
Limonene
Vinyl Chloride
Carbon Tetrachloride
Chloroform
Ethylene Dibromide
Ethylene Dichloride
1,2-Dichloroethylene (cis)
1,2-Dichloroethane
1,2-Dichloroethylene (trans)
Octane
1,1,2-Trichloroethane

Dichlorofluoromethane

620-14-4/622-96-8
108-38-3/106-42-3
535-77-3
78-93-3
108-87-2
108-10-1
75-45-6
123-72-8
91-20-3
111-84-2
611-14-3
95-47-6
109-66-0
64-17-5
103-65-1
100-42-5
127-18-4
108-88-3
75-69-4
79-01-6
141-78-6
71-55-6
75-35-4
540-59-0
108-90-7
74-87-3
78-92-2
75-27-4
79-34-5
106-46-7

75-00-3

m/p-Ethyl Toluene
m/p-Xylene
m-Cymene
MEK
Methyl Cyclohexane
MIBK
Chlorodifluoromethane
n-Butanal
Naphthalene
Nonane
o-Ethyl Toluene
o-Xylene
Pentane
Ethanol
Propyl Benzene
Styrene
Tetrachloroethylene
Toluene
Trichlorofluoromethane
Trichloroethylene
Ethyl Acetate
1,1,1-Trichloroethane
Vinylidene Chloride
1,2-Dichloroethene
Chlorobenzene
Chloromethane
2-Butanol
Bromodichloromethane
1,1,2,2-Tetrachloroethane
Dichlorobenzene

Chloroethane

Further details are provided in the Southwestern Landfill Environmental Assessment Air Quality Monitoring
Reports (Q2 2018 through Q1 & Q2 2019), RWDI.

A summary of the monitoring data results is provided in Appendix G.
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8212 Total Reduced Sulphur Compounds

Ambient monitoring of total reduced Sulphur compounds near the site was also conducted to determine the
background air quality concentrations near the proposed landfill site for use as the baseline condition for the
assessment. The program consisted of samples collected at each of the three monitoring stations over a one-year
period to be taken within the same type of evacuated canisters as the VOC samples noted above, as requested by
the MECP. The results from these data will be used to establish background ambient levels.

The evacuated canisters were glass lined which are appropriate for Sulphur and VOC sample collection. The
samples were sent to the accredited laboratory directly after collection of analysis (within 72-hours of collection),
as per direction from the accredited laboratory. Total reduced sulphur samples were collected over 24-hour
durations (midnight to midnight EST) once every six days from June 1 to September 30 and on a 12-day cycle
outside of this timeframe, in concurrence with the National Air Pollution Surveillance and Environment and
Climate Change Canada schedule. The list of total reduced Sulphur’s monitored is presented in Table 6.

Table 6: List of Reduced Sulphurs in Ambient Monitoring Program

7783-06-4 Hydrogen Sulphide 75-18-3 Dimethyl Sulphide
74-93-1 Methyl Mercaptan 624-92-0 Dimethyl Disulphide
N/A Total Reduced Sulphurs - -

A summary of the monitoring data results is provided in Appendix G.

8.2.2 Flux Chamber Measurements

RWDI conducted flux chamber measurements for reduced Sulphur's and VOC at the Walker's East and South
landfill sites located in Niagara Falls, Ontario. This sampling was conducted to determine the mitigative properties
of the cover and landfill gas collection system at the Final Cap Area, Interim Cover Area, Daily Cover Area and
Working Face Area for Sulphur compounds to refine the emission estimates used in the dispersion modelling. In
addition, samples were collected from the waste soil pile to update the VOC speciation data from typical piles.

The sampling took place on October 9th and 10th, 2019, and consisted of: ten samples from South Landfill
(Interim Cover Area), five samples from East Landfill (Final Cap Area), five samples from South Landfill (Final Cap
Area), five samples from the South Landfill (Daily Cover Area (not exposed)); five samples from South Landfill
(Working Face Area), and six samples from Waste Soil Piles, for a total of thirty-six samples taken.
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Sulphur and VOC emissions from the areas were measured using three identical flux chambers. The flux
chambers used are 40.6 cm in diameter and approximately 35 cm in height, and constructed of 14-gauge
stainless steel, as per the designer’s specifications outlined in Ontario Stack Testing Code Method ON-6. All
interior and exterior fittings are constructed from inert material being stainless steel and all lines were made
from Teflon tubing. The flux chambers are equipped with four quick connect ports: one for the sweep gas line,
one for the sample line, one for the temperature instrument and one for the pressure instrument.

Before taking measurements, each flux chamber was placed on the surface of the landfill and the inlet of the
chamber was embedded slightly into the area to create a seal. Sand was also used to surround the chamber and
the surface in areas where the chambers could not be inserted.

Ultra-high purity nitrogen gas was used as the sweep gas, which was metered into the chamber at a constant rate
of 5 liters per minute. The sweep gas was allowed to run through the chambers for 30 minutes prior to sample
collection.

Both the Sulphur and VOC samples were collected through a sample port on the flux chamber into an evacuated
canister. The evacuated canister was filled over a 10-minute time frame for each of the thirty-six samples.

The landfill was operating under normal conditions and the landfill gas utilization system was operating under
normal conditions. Waste soil samples were collected from newly deposited waste soils for the testing purposes.
This is a conservative approach as VOC emissions from the waste soil piles tend to decrease with the age of the
pile.

The results of the sampling are presented in Tables 7 and 8, below.

Table 7: Summary of 2019 Sampling Results-Sulphurs from Landfill Areas

Average Flux (g/m?%s)- TRS
South Daily South Interim South Final South Working | East Final Cover
Cover Area Cover Area Cover Area Face Area

Carbon Disulfide 7.06E-09 4.51E-09 5.99E-09 5.31E-09 3.99E-09
Carbonyl Sulfide 2.78E-08 1.91E-08 1.11E-08 2.43E-08 2.71E-08
Dimethyl Sulfide 6.87E-09 6.51E-09 6.51E-09 6.51E-09 6.51E-09
Dimethyl Disulfide 3.26E-09 3.26E-09 3.26E-09 3.26E-09 3.26E-09
Hydrogen Sulfide 3.57E-09 3.57E-09 3.57E-09 3.57E-09 3.57E-09
Methyl Mercaptan 5.04E-09 5.04E-09 5.04E-09 5.04E-09 5.04E-09
Total Reduced Sulfur 2.13E-08 1.37E-08 9.13E-09 1.76E-08 1.88E-08
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Table 8: Summary of 2019 Sampling Results-Volatile Organic Compounds from Waste Soil Pile

Waste Soil Pile- Average Flux Waste Soil Pile- Average

Compound (g/m?/s)-vOC Compound Flux (g/m?/s)- VOC
1,1,1-Trichloroethane 6.99E-10 cis-1,3-Dichloropropene 5.82E-10
1,1,2,2-Tetrachloroethane 9.09E-10 Cyclohexane 2.29E-09
1,1,2-Trichloroethane 6.99E-10 Dibromochloromethane 1.09E-09
1,1-Dichloroethane 5.19E-10 Dichlorodifluoromethane 1.15E-09
1,1-Dichloroethene 5.08E-10 Ethyl acetate 7.81E-10
1,2,4-Trichlorobenzene 9.51E-10 Ethylbenzene 4.22E-09
1,2,4-Trimethylbenzene 1.03E-08 Freon 113 9.82E-10
1,2-Dibromoethane 9.85E-10 Freon 114 8.96E-10
1,2-Dichlorobenzene 7.71E-10 Hexachlorobutadiene 1.49E-09
1,2-Dichloroethane 5.19E-10 Isooctane 1.39E-09
1,2-Dichloropropane 5.92E-10 Isopropyl alcohol 2.10E-09
1,3,5-Trimethylbenzene 5.26E-09 Isopropyl benzene 1.04E-09
1,3-Butadiene 2.84E-10 m&p-Xylene 2.36E-08
1,3-Dichlorobenzene 7.71E-10 Methyl ethyl ketone 2.47E-09
1,4-Dichlorobenzene 7.71E-10 Methyl isobutyl ketone 5.25E-10
1,4-Dioxane 4.62E-10 Methylene chloride 9.39E-10
2-Hexanone 6.34E-09 MTBE 4.62E-10
4-Ethyltoluene 3.07E-09 n-Heptane 1.60E-08
Acetone 1.88E-08 n-Hexane 8.34E-09
Allyl chloride 4.01E-10 o-Xylene 6.50E-09
Benzene 1.01E-09 Propylene 1.41E-09
Benzyl chloride 6.64E-10 Styrene 5.60E-10
Bromodichloromethane 8.59E-10 Tetrachloroethylene 8.69E-10
Bromoform 1.32E-09 Tetrahydrofuran 3.78E-10
Bromomethane 4.98E-10 Toluene 4.31E-09
Carbon Disulfide 7.17E-09 trans-1,2-Dichloroethene 5.08E-10
Carbon Tetrachloride 8.06E-10 trans-1,3-Dichloropropene 5.82E-10
Chlorobenzene 5.90E-10 Trichloroethylene 1.15E-08
Chloroethane 3.38E-10 Trichlorofluoromethane 7.44E-10
Chloroform 6.26E-10 Vinyl acetate 1.62E-09
Chloromethane 3.09E-10 Vinyl bromide 5.61E-10
cis-1,2-Dichloroethene 9.49E-10 Vinyl chloride 3.28E-10

A copy of the sampling report is provided in Appendix D.
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9

9.1

ENVIRONMENT POTENTIALLY AFFECTED BY
THE UNDERTAKING

Section 6.1(2)(c)(i) of the Act requires a “description of the environment that will be affected or might reasonably
be expected to be affected, directly or indirectly”. Section 8.2 of the ToR describes the methodology by which the
environment potentially affected by the proposed landfill is to be developed, notably including both the existing
environment as well as the environment that would be expected to exist in the future without the proposed
undertaking (i.e., the environmental baseline conditions, or the “do nothing” alternative).

Baseline Assumptions

9.1.1 Land Use Forecast

A common set of assumptions were provided by MHBC Planning on behalf of Walker regarding the forecast land
uses in the area, so that this study could reflect any reasonably foreseeable changes in the uses of the land on
and around the proposed landfill site (including the expected ongoing operation of the quarries and lime plants in
the vicinity of the site). These assumptions are detailed in Walker's Environmental Assessment Report, while a
brief summary of the aspects relevant to this study follows.

In order to address cumulative effects, in accordance with the methodology set out in Section 8.2 of the Approved
Amended Terms of Reference, this study will compare the potential effects of the proposed landfill at its different
stages of development to the forecast baseline conditions at that same period of time (i.e., the “do nothing”
alternative). In order to guide the forecasting of future baseline conditions, MHBC provided a set of working
assumptions regarding future land uses (including community growth, other industrial activities such as
quarrying, etc.) at the site, in the surrounding area and in the broader community (Land Use Assessment Report
(Draft), Southwestern Landfill Proposal Environmental Assessment. January, 2020).

»  Existing Conditions (Section 4.0);
» Aggregate Operations (Section 5.0); and
> Land use Forecast (Section 6.0).

Based on the land use forecast, there are no new sources of LFG contaminants predicted to be developed in the
future.

rwdi.com Page 25



PROPOSED SOUTHWESTERN LANDFILL: ENVIRONMENTAL ASSESSMENT | LANDFILL GAS STUDY

WALKER ENVIRONMENTAL GROUP INC.

RWDI#1800160 P AR
February 18,2020 A

9.2

9.1.2 Climate Change Forecast

Another set of common assumptions that were established for the purpose of this EA is the potential for climate
change, so that these could be considered in the individual studies of the potential effects of the proposed
landfill. These assumptions are detailed in Walker's Environmental Assessment Report and basically adopt the
guidance in the Ontario Ministry of Natural Resources and Forestry’'s Climate change projections for Ontario: An
updated synthesis for policymakers and planners.

Minister's amendment #12 to the Approved Amended Terms of Reference required that climate change should
be considered in this environmental assessment. The following table summarizes the mean climate change
(temperature and precipitation) assumptions to be considered during this study, where relevant.

Table 9: Climate Change Forecast

Temperature (°C) Precipitation (mm)

Annual Summer Winter Annual Summer Winter
2011-2040 +2.3 +2.0 +2.2 +52.0 -2.7 +28.3
2041-2070 +3.9 +3.2 +4.5 +87.0 -2.5 +34.9
2071-2100+ +4.8 +4.1 +5.5 +89.0 -4.4 +46.8

Source: McDermid, J., S. Fera and A. Hogg. 2015. Climate change projections for Ontario: An updated synthesis for policymakers and planners.
Ontario Ministry of Natural Resources and Forestry, Science and Research Branch, Peterborough, Ontario. Climate Change Research
Report CCRR-44.

The Ministry of Natural Resources and Forestry document from which the data is sourced includes other
information that can be used if and where appropriate in this and other studies.

The modelling considers a five-year set of hourly meteorological data. Predicted impacts are based on the worst-
case conditions within this data set. The future wind climate and meteorological conditions are not expected to
change to a degree that would affect the landfill gas assessment.

Environmental Baseline Conditions

9.2.1 Existing Conditions

The existing conditions in the vicinity of the proposed landfill have been assessed through the ambient
monitoring program, as described in Section 8.2.1. For the 24-hour and shorter averaging period, the baseline
concentration was calculated as the 90th percentile of the 24-hour monitoring results across all three monitoring
stations. For the annual averaging period, the average of the 24-hour monitoring results was used. Where
sample results were found to be below the laboratory detection limit, the detection limit was used in the
calculation as a conservative approach.

The baseline concentrations and a comparison to the applicable criteria are presented in Table 10.
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Table 10: Baseline Results

. Criteria Averaging Background Concentration Percentage of
24 0.75

1,1,2-Trichloro-1,2,2- Trifluoromethane

76-13-1 800000 <1%
1,2,3-Trimethyl Benzene 526-73-8 220 24 0.49 <1%
1,2,4-Trimethyl Benzene 95-63-6 220 24 0.49 <1%
1,3,5-Trimethyl Benzene 108-67-8 200 24 0.49 <1%
2-Methyl Hexane 591-76-4 1228 24 4.10 <1%
2-Methyl Pentane 107-83-5 1750 24 0.35 <1%
2-Methyl Butane 78-78-4 7080 24 2.00 <1%
3-Methyl Pentane 96-14-0 1400 24 0.35 <1%
3-Methyl Hexane 589-34-4 1535 24 041 <1%
Acetone 67-64-1 11880 24 19.20 <1%
Benzene 71-43-2 2.3 24 0.59 25%
Benzene 71-43-2 0.45 Annual 0.38 84%
Butyl Acetate 123-86-4 1000 10-minute 475 <1%
Butyl Acetate 123-86-4 15000 1 4.75 <1%
Decane 124-18-5 60000 1 145 <1%
Dichlorodifluoromethane 75-71-8 500000 24 2.42 <1%
Dichloromethane 75-09-2 220 24 0.35 <1%
Dichloromethane 75-09-2 44 Annual 0.52 1%
Ethyl Benzene 100-41-4 1900 10-minute 0.44 <1%
Ethyl Benzene 100-41-4 1000 24 0.44 <1%
Heptane 142-82-5 11000 24 0.41 <1%
Hexane 110-54-3 2500 24 0.76 <1%
Isopropyl Alcohol 67-63-0 7300 24 7.50 <1%
Limonene 5989-27-5 550 24 5.50 1%
Vinyl Chloride 75-01-4 1 24 0.03 3%
Vinyl Chloride 75-01-4 0.2 Annual 0.03 13%
Carbon Tetrachloride 56-23-5 24 24 0.50 21%
Chloroform 67-66-3 1 24 0.24 24%
Chloroform 67-66-3 0.2 Annual 0.24 120%
Ethylene Dibromide 106-93-4 3 24 0.04 1%
Ethylene Dichloride 107-06-2 2 24 0.09 4%
Ethylene Dichloride 107-06-2 0.4 Annual 0.06 15%
Chloroethane 75-00-3 5600 24 0.27 <1%
1,2-Dichloroethylene (cis) 156-59-2 105 24 0.04 <1%
1,2-Dichloroethane 75-34-3 165 24 0.04 <1%
1,2-Dichloroethylene (trans) 156-60-5 105 24 0.04 <1%

rwdi.com Page 27



PROPOSED SOUTHWESTERN LANDFILL: ENVIRONMENTAL ASSESSMENT | LANDFILL GAS STUDY
WALKER ENVIRONMENTAL GROUP INC.

RWDI#1800160 - AN

February 18, 2020 A i

Criteria Averagmg Background Concentratlon Percentage of
-

Chlorobenzene 108-90-7 3500 <1%
Chlorobenzene 108-90-7 4500 10-minute 0.46 <1%
Chloromethane 74-87-3 320 24 1.26 <1%
m/p-Ethyl Toluene 620-14-4 62.5 24 1.00 2%
m/p-Xylene 108-38-3 100 24 0.85 <1%
m/p-Xylene 108-38-3 3000 10-minute 0.85 <1%
m-Cymene 535-77-3 1375 24 5.50 4%
Methyl Ethyl Ketone 78-93-3 1000 24 1.39 <1%
Methyl Cyclohexane 108-87-2 6440 24 0.40 <1%
Methyl Isobutyl Ketone 108-10-1 1200 24 0.41 <1%
Chlorodifluoromethane 75-45-6 350000 24 1.02 <1%
Naphthalene 91-20-3 225 24 0.65 3%
Naphthalene 91-20-3 50 10-minute 0.65 1%
Nonane 111-84-2 4200 24 0.50 <1%
o-Ethyl Toluene 611-14-3 0.5 24 0.49 98%
0-Xylene 95-47-6 100 24 0.44 <1%
Pentane 109-66-0 4200 24 1.09 <1%
Ethanol 64-17-5 19000 1 7.70 <1%
Propyl Benzene 103-65-1 20 24 0.49 2%
S/IEDE 100-42-5 400 24 0.43 <1%
Tetrachloroethylene 127-18-4 360 24 0.07 <1%
Toluene 108-88-3 2000 24 161 <1%
Trichlorofluoromethane 75-69-4 6000 24 1.30 <1%
Trichloroethylene 79-01-6 12 24 0.06 <1%
Trichloroethylene 79-01-6 23 Annual 0.06 3%
Ethyl Acetate 141-78-6 19000 1 0.36 <1%
1,1,1-Trichloroethane 71-55-6 115000 24 0.55 <1%
Vinylidene Chloride 75-35-4 10 24 0.04 <1%
1,2-Dichloroethene 540-59-0 105 24 0.08 <1%
2-Butanol 78-92-2 496 24 3.05 <1%
Bromodichloromethane 75-27-4 350 24 0.34 <1%
Octane 111-65-9 61800 10-minute 0.47 <1%
1,1,2,2-Tetrachloroethane 79-34-5 0.1 24 0.03 35%
1,1,2-Trichloroethane 79-00-5 0.3 24 0.03 9%
Dichlorobenzene 106-46-7 95 24 0.34 <1%
Dichlorofluoromethane 75-43-4 500 24 4.20 <1%
Total Mercaptans (as Methyl 74-93-1 13 10-minute 3.95 30%

Mercaptan)
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Criteria Averagmg Background Concentratlon Percentage of
-

Hydrogen Sulphide 7783-06-4 10-minute 2%
Hydrogen Sulphide 7783-06-4 7 24 3.50 50%
Dimethyl Sulphide 75-18-3 30 10-minute 7.50 25%
Dimethyl Disulphide 624-92-0 56 10-minute 3.85 7%
Total Reduced Sulphurs (TRS) N/A-2 13 10-minute 5.00 38%

Total Reduced Sulphurs (TRS) N/A-2 7 24 500 71%

Note: [1] n-butanal was not present in the ALS ambient monitoring samples reports and therefore has no background concentration.

The background concentrations for most compounds are low, relative to their criteria. The exceptions to this are
annual chloroform, which exceeds its criteria (120% of its criteria), annual benzene (84% of its criteria), 24-hour o-
ethyl toluene (98% of its criteria), and 24-hour total reduced Sulphur's (71% of its criteria).

For chloroform, the majority of the measured concentrations are low, however, there are a few occasions where
the measured chloroform concentration spikes, skewing the annual average upwards such that the annual
average concentration is actually slightly higher than the 90th percentile 24-hour concentration. If these spikes
are removed from the dataset the annual average chloroform concentration decreases from 0.24 ug/m3to 0.125
ug/m3. The cause of these chloroform spikes is unknown at this time; therefore, they have not been eliminated
from the dataset. Based on the emission data provided by Carmeuse, there is no chloroform associated with their
facility operations. Therefore, based on this information and the meteorological conditions that occurred during
the chloroform spikes the Carmeuse quarry is not the cause of these elevated concentrations.

9.2.2 Future Baseline Conditions

Future baseline conditions for background ambient VOC and Sulphur are assumed to be equivalent to existing
baseline conditions. No new industrial sources of VOC or Sulphur compounds are expected to be developed in
the immediate vicinity of the landfill in the future. The Carmeuse kilns are assumed to remain in operation
throughout the life of the landfill. Data provided by the traffic consultant has indicated that traffic volumes in the
area will grow at a yearly rate of 1.02% for both population and industry. However, this modest growth in
background traffic will be offset by improved emissions levels from individual vehicles in the future. Therefore,
the assessment assumes conservatively that the background concentrations are constant for the life of the
landfill.
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10 EVALUATION OF THE PROPOSED LANDFILL

Section 6.1 (2)(c) and (d) of the Act, and the ToR, require an evaluation of:

e The effects that will be caused on the environment;
e The actions necessary to prevent, change, mitigate or remedy the effects on the environment;
e An evaluation of the advantages and disadvantages (net effects) to the environment.

This section presents the assessment of these matters as it relates to the odour study and for each of the EA
criteria related to this study.

10.1 Effects due to exposure to air emissions

10.1.1 Potential Effects

The maximum modelled off-site concentrations predicted at or beyond the property line of the landfill and
Carmeuse site from all landfill-related operations and the Carmeuse kilns are summarized in Tables 11 to 14.

Tables 11-14 list the maximum predicted concentration at any point offsite for each of the three operation stages
plus post-closure. The results presented represent the single highest concentration modelled over the five-year
period, all other concentrations are less than this amount. The “Maximum Modelled Concentration” column
represents the potential effects from the landfill operations for all contaminants, with the exception of benzene.
The modeled benzene concentration includes the landfill sources but also includes the modelled contribution
from the Carmeuse kilns. Benzene is the only VOC contaminant modelled from the kilns, as it was the only VOC
contaminant listed in the Carmeuse ESDM report. The model results indicate that the contribution from the kilns
are small relative to the fugitive landfill sources; therefore, including the kiln contribution when assessing the
potential effects of the landfill is a conservative approach but does not affect the assessment meaningfully.

When considering the landfill contribution only, without ambient background applied, the maximum predicted
concentrations at the property line are predicted to be below all established criteria for all contaminants. For
vinyl chloride, meteorological anomalies have been removed from the results, following guidance from the
MECP’s Guideline A11. For all other contaminants, meteorological anomaly removal was not performed as the
maximum predicted concentrations were below criteria. This is a conservative approach.

The overall worst-case impacts tend to occur at locations along or immediately adjacent to the property line.
These locations are not residential and are not representative of locations where members of the public would be
expected to spend extended time. Of more importance are the predicted impacts at the discrete receptor
locations, especially the residential locations. Therefore, the assessment of VOC and Sulphur impacts at the
discrete receptor locations is presented, below.
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The dispersion modelling analysis was completed for each contaminant at each of the identified air quality
receptors. Some of the receptors represented residential locations, while others represented other key points of
interest, such as intersections, wetlands, etc. These non-residential receptors often have residences in the
vicinity, so they have been included in the modelling. The results for all modelled receptors for each contaminant
for each scenario are presented in Appendix F. The maximum predicted concentration occurring at the worst-

case residential receptor for each contaminant for each stage are presented in Tables 15 through 18.
Detailed results for all discrete receptors are presented in Appendix H.

The modelling considers a five-year set of hourly meteorological data. Predicted impacts are based on the worst-
case conditions within this data set. The future wind climate and meteorological conditions are not expected to
change to a degree that would affect the landfill gas assessment.

10.1.2 Potential for Cumulative Effects

The potential for cumulative effects has been addressed through the inclusion of the ambient background
monitoring data and through the addition of the Carmeuse kilns in the dispersion model (as discussed in Section
10.1.1) to the modelled results when comparing to the criteria. The cumulative effects are included in the results
presented in Tables 11 to 14.

The background concentration reflects the concentrations measured during the ambient monitoring program
and are equivalent to the baseline conditions. The maximum modelled concentration represents the combined
contribution from all landfill sources and the Carmeuse kilns. The background concentration and the modelled
concentration are summed together and compared to the criteria. Both the background concentrations and the
modelled concentrations for benzene include the contribution from the Carmeuse kilns, as they are existing
sources; however, the model results indicate that the ground-level contribution from the kilns is small (i.e.<1%)
relative to the measured ambient background concentration. This is a conservative approach but does not affect
the assessment meaningfully. Benzene is the only VOC listed as coming from the kilns in the Carmeuse ESDM;
therefore, this conservatism has not been applied to any other contaminants in the LFG study.

The maximum predicted concentrations at the property line are predicted to exceed the criteria from time-to-
time for the following contaminants:

e Benzene (annual); and,
e  Chloroform (annual).

These worst-case impacts tend to occur at locations along or immediately adjacent to the property line. These
locations are not residential and are not representative of locations where members of the public would be
expected to spend extended time. Of more importance are the predicted impacts at the discrete receptor
locations, especially the residential locations. Therefore, the assessment of VOC and Sulphur impacts at the
discrete receptor locations is discussed later in this section.
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The cumulative results for all modelled receptors for each contaminant for each scenario are presented in
Appendix F. The maximum predicted concentration occurring at the worst-case residential receptor for each
contaminant for each stage are presented in Tables 15 through 18.

Detailed results for all discrete receptors are presented in Appendix H.

The results indicate that the following contaminants exceed the applicable criteria at a residential receptor off-
site:

e Chloroform - annual.
Additionally, the results at the top 10 residential discrete receptors are summarized for chloroform in Table 19.

For annual chloroform, the background concentration exceeds the standard on its own; the landfill contribution
to off-site impacts is very small (<10% of the standard). The annual chloroform background concentration is high
due to a few isolated samples, which are skewing the data but have not been ruled out; the source of the high
chloroform background is not known. The predicted exceedances are a result of the background concentration
and the incremental contribution from the proposed landfill is low.

10.1.3 Additional Mitigation Recommendations

The landfill gas assessment considered several mitigation measures that are part of the design of the proposed
landfill. These mitigation measures include the following:

e Development of a Landfill Gas Best Management Practices (BMP) Plan;

e Progressive installation of the LFG collection system;

e Flaring or otherwise combusting all collected LFG;

e Ensuring emergency measures are in place should a power failure or lightning strike occur that disrupts
the flare (including notification to staff or alarm system);

e Maintaining the leachate collection system under negative pressure and sending the collected gas to the
LFG collection system;

e Minimizing the size of the active face; and,

e Daily covering of the active face.

These mitigation measures were considered in the assessment and, as such, the predicted impacts presented in
Section 10.1.1 incorporate the effect of these measures. In addition to these current mitigation measures, the
following additional mitigation strategy has been recommended through the companion odour study; this
recommended additional mitigation measure also affects sources of VOCs; therefore, the mitigation has also
been applied to the LFG assessment:

» Using a cover or other control technologies to reduce the surface area of the leachate ponds by a
minimum of 30%.

Dispersion modelling was conducted to assess the benefit in implementing this additional mitigation strategy for
LFG reduction. The results from the modelling assessment are presented in Section 10.1.4.
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10.1.4 Net Effects

The net effects with the additional mitigation applied are presented in the following tables and contour plots. The
tables include the modelled contribution from the landfill sources and benzene from the Carmeuse kilns, and the
combined impacts from the measured background ambient concentrations. The measured background ambient
concentrations include contribution from the existing sources in the area, including the contribution from vehicle
exhausts on nearby roadways. The maximum modelled off-site concentrations predicted at the property line of
the landfill site for VOCs and Sulphur’s from all landfill-related operations with the additional mitigation
recommendations in place are summarized in Tables 20, 21, 22, and 23. The maximum off-site concentrations
predicted at a residential receptor for VOCs and Sulphur's from all landfill-related operations with the additional
mitigation recommendations in place are summarized in Tables 24, 25, 26, and 27. Contour plots of maximum
predicted concentrations across the entire receptor grid for all contaminants predicted to be greater than 10% of
the applicable criteria at the worst-case residential receptor are presented in Appendix I.

Detailed results for all discrete receptors are presented in Appendix J.

Additionally, the results with the additional mitigation applied at the top 10 residential discrete receptors are
summarized for chloroform is summarized in Table 28. The results at each of the receptor locations is highly
dominated by the elevated background concentration.

The application of the additional mitigation measures reduces the maximum predicted concentration slightly for
some contaminants but does not have a major impact on the overall results. The additional mitigation measures
were developed for the purposes of odour control and were not specifically developed to reduce landfill gas-
related VOC and Sulphur impacts. The net effects are similar to the predicted potential effects. The potential
effects identified for chloroform are primarily related to high background concentrations and although mitigation
measures reduce some landfill effects, mitigation measures will not address elevated background levels;
therefore, the net effects are similar to the potential cumulative effects.

Under Regulation 419/05 (Reg. 419), facilities are required to comply with MECP Standards and Guidelines at
points at and beyond the property line of the facility, without the consideration of cumulative effects. Since the
modelled results from the landfill on its own are below Reg. 419/05 Standards and Guidelines, the proposed
landfill is deemed capable of meeting Reg. 419 requirements. When the detailed design is developed and the
Reg. 419 permits are being completed, additional design changes or mitigation measures may be incorporated to
ensure that compliance under Reg. 419 is maintained at the property line under all scenarios.
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After the LFG assessment was completed, the human health risk assessment team utilized the predicted
concentrations in their assessment. The human health risk assessment identified a potential impact with the
annual predicted concentration of ethylene dibromide at a residential receptor location. In order to mitigate this
potential impact, the maximum predicted concentration from the landfill operations needed to be reduced to
below 0.0017 pg/m3 at all residential receptors. Applying 60% control on the leachate and aeration ponds, the
worst-case sensitive receptor concentration of ethylene dibromide was reduced to of 0.00166 pg/m3 for the
annual averaging period. This maximum modelled concentration occurs in stage 1 at ZOR-6 and represents the
worst-case residential receptor over all modelling scenarios.

Overall, successful mitigation of ethylene dibromide emissions required the combined aeration and leachate
pond surface areas to be reduced from 18,200 m2 to 7,280 m?, or through otherwise applying a 60% emission
control to these sources.

The results for ethylene dibromide with the additional mitigation applied is presented in Table 28 for Stage 1, as
this was the Stage with the potential impact as identified by the human health risk assessment team.

This additional control of the leachate plant was not applied to any of the other contaminants under any of the
other scenarios. This is a conservative approach as applying the additional control would result in predicted
concentrations that are the same or lower than what has been presented in this report. This application of this
additional control would not impact the conclusions regarding chloroform, as the elevated chloroform
concentrations are driven by ambient background concentrations, not modelled leachate plant emissions.

10.1.5Summary

The results indicate that the following contaminants exceed the applicable criteria at a residential receptor off-
site:

» Chloroform - annual;

Chloroform exceeds the annual standard based on background values alone. The maximum predicted landfill
contributions are relatively low compared to the standard (<10%). The additional landfill contribution does not
result in any predicted impacts at receptors that are not already impacted by the elevated background
concentrations.
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1.1

1.2

MONITORING, CONTINGENCY & IMPACT
MANAGEMENT RECOMMENDATIONS

Monitoring & Contingency Plans

Monitoring will aid in identifying and correcting problems before they cause off-site impacts. The following
monitoring measures are recommended for the landfill facility:

e Monitoring of the landfill gas collection system to ensure it is operating according to design (i.e. wellfield
monitoring to include vacuum, flow, temperature, methane measurements)

e Continuous monitoring for temperature and flow on the LFG flare to ensure proper operation;

e Tracking of any strong odours noted on site. Document, address and investigate all odour complaints to
determine odour source and prevent or minimize future off-site odour impacts.

Through the implementation of a monitoring program, Walker will be able to detect any upset conditions that
could result in increased landfill gas emissions from the site. Itis recommended that Walker develop a
contingency plan to address any issues that may be detected. Itis also recommended that Walker include
possible process upsets due to unusually odorous waste loads and landfill gas collection system malfunctions in
their contingency plan.

Impact Management

This section provides recommendations for managing any residual negative effects of the landfill expansion that
cannot be directly mitigated.

Additional mitigation measures were included in the dispersion model and were found to reduce the predicted
landfill related odour impacts. Some measures that may further reduce the impact of landfill related odour
emissions, include:

e The landfill working face should be kept as small as practical to reduce emissions.

e Final or interim cover should be applied as soon as possible to the completed cells to reduce the
potential for fugitive gas releases.

e Regular maintenance of the landfill cap and interim cover areas should be conducted to reduce the
cracks and fissures due to erosion and settling.

Although these measures were not quantified in the dispersion model, it can be intuitively determined that the
landfill gas impacts will likely be locally reduced by some amount through the implementation of these measures.

rwdi.com Page 35



PROPOSED SOUTHWESTERN LANDFILL: ENVIRONMENTAL ASSESSMENT | LANDFILL GAS STUDY

WALKER ENVIRONMENTAL GROUP INC.

RWDI#1800160 P AR
February 18,2020 A

12

10.

11.

12.
13.

14,

15.

16.

17.

rwdi.com

D
REFERENCES

McDermid, J., S. Fera and A. Hogg. 2015. Climate change projections for Ontario: An updated synthesis for
policymakers and planners. Ontario Ministry of Natural Resources and Forestry, Science and Research
Branch, Peterborough, Ontario. Climate Change Research Report CCRR-44.

Ontario Ministry of the Environment, January 2012. Landfill Standards: A Guideline on the Regulatory and
Approval Requirements for New or Expanding Landfilling Sites.

Walker Environmental Group Inc., May 10, 2016. Approved Amended Terms of Reference.

Walker Environmental Group Inc., in progress. Environmental Assessment Report, Southwestern Landfill
Proposal.

RWDI, 2006: Walker Environmental Odour Impact Assessment, Niagara Falls, Ontario, February 2006, RWDI #
W05-5113C.

US EPA, 2008:  AP-42 Chapter 2.4 Municipal Solid Waste Landfills, Environmental Protection Act, 2008.

MECP, 1992: Interim Guide to Estimate and Assess Landfill Air Impacts, Ontario Ministry of the Environment,
Conservation and Parks - Air Resources Branch, October 1992.

MECP, 2016: Technical Bulletin - Methodology for Modelling Assessments of Contaminants with 10-Minute
Average Standards and Guidelines under O. Reg. 419/05, September 2016.

MECP, 2009: Air Dispersion Modelling Guideline for Ontario: Guidance for Demonstrating Compliance with
The Air Dispersion Modelling Requirements set out in Ontario Regulation 419/05 - Local Air Quality, Ontario
Ministry of the Environment, Conservation and Parks, February 2017.

MECP, 2018: Procedure for Preparing an Emission Summary and Dispersion Modelling Report: Guidance for
Demonstrating Compliance with Ontario Regulation 419: Air Pollution - Local Air Quality, Ontario Ministry of
the Environment, Conservation and Parks, March 2018.

MECP 2018: Air Contaminants Benchmarks List: standards, guidelines and screening levels for assessing point
of impingement concentrations of air contaminants, Version 2.0 April 2018.

Interim Waste Authority 1994: Detailed Assessment of the Proposed Site V4A, Summary Document.

RWDI 2018: Southwestern Landfill Environmental Assessment 2018 Q2 Air Quality Monitoring Report, August
15, 2018.

RWDI 2018: Southwestern Landfill Environmental Assessment 2018 Q3 Air Quality Monitoring Report,
November 21, 2018.

RWDI 2019: Southwestern Landfill Environmental Assessment 2018 Q4 Air Quality Monitoring Report,
February 13, 2019.

RWDI 2019: Southwestern Landfill Environmental Assessment 2019 Q1 & Q2 Air Quality Monitoring Report,
May 13, 2019.

RWDI 2019: Walker Environmental Group: Landfill Gas and Waste Soil Emission Study, November 28, 2019.

Page 36



TABLES

rwdi.com



Table 11: Maximum off-site VOC and Sulphur Concentrations - Stage 1: 2023 - 2027

Contaminant

1,1,2-Trichloro-1,2,2- Trifluromethane
1,2,3-Trimethyl Benzene
1,2,4-Trimethyl Benzene
1,3,5-Trimethyl Benzene
2-Methyl Hexane
2-Methyl Pentane
2-Methyl Butane
3-Methyl Pentane
3-Methyl Hexane
Acetone

Benzene

Butyl Acetate

Decane
Dichlorodifluoromethane
Dichloromethane

Ethyl Benzene

Heptane

Hexane
Isopropyl Alcohol
Vinyl Chloride

Carbon Tetrachloride
Chloroform

Ethylene Dibromide
Ethylene Dichloride

Chloroethane
1,2-Dichloroethylene (cis)
1,2-Dichloroethane
1,2-Dichloroethylene (trans)
Chlorobenzene

Chloromethane
m/p-Ethyl Toluene
m/p-Xylene

Methyl Ethyl Ketone
Methyl Cyclohexane
Methyl Isobutyl Ketone
Chlorodifluoromethane
n-Butanal

Naphthalene

Nonane

o-Ethyl Toluene
o-Xylene

Pentane

Ethanol

Propyl Benzene
Styrene
Tetrachloroethylene
Toluene
Trichlorofluoromethane
Trichloroethylene

Ethyl Acetate
1,1,1-Trichloroethane
Vinylidene Chloride
1,2-Dichloroethene
2-Butanol
Bromodichloromethane
Octane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
Dichlorobenzene
Dichlorofluoromethane
Total Mercaptans (as Methyl Mercaptan)
Hydrogen Sulphide

Dimethyl Sulphide
Dimethyl Disulphide
Total Reduced Sulphurs (TRS)

76-13-1
526-73-8
95-63-6
108-67-8
591-76-4
107-83-5
78-78-4
96-14-0
589-34-4
67-64-1
71-43-2

123-86-4

124-18-5
75-71-8
75-09-2

100-41-4

142-82-5

110-54-3
67-63-0
75-01-4

56-23-5
67-66-3

106-93-4
107-06-2

75-00-3
156-59-2
75-34-3
156-60-5
108-90-7

74-87-3
620-14-4
108-38-3

78-93-3
108-87-2
108-10-1
75-45-6
123-72-8
91-20-3

111-84-2
611-14-3
95-47-6
109-66-0
64-17-5
103-65-1
100-42-5
127-18-4
108-88-3
75-69-4
79-01-6

141-78-6
71-55-6
75-35-4

540-59-0
78-92-2
75-27-4

111-65-9
79-34-5
79-00-5

106-46-7
75-43-4
74-93-1

7783-06-4

75-18-3
624-92-0
N/A-2

Criteria

(ug m?)

800000
220
220
200
1228
1750
7080
1400
1535
11880
2.3
0.45
1000
15000
60000
500000
220
44
1900
1000
11000
2500
7300
1
0.2
2.4
1
0.2
3
2
0.4
5600
105
165
105
3500
4500
320
62.5
100
3000
1000
6440
1200
350000
5.6
22.5
50
4200
n/a
100
4200
19000
20
400
360
2000
6000
12
2.3
19000
115000
10
105
496
350
61800
n/a
n/a
95
500
13
13
7
30
56
13
7

Averaging Period

24
24
24
24
24
24
24
24
24
24
24
Annual
10-minute
1
1
24
24
Annual
10-minute
24
24
24
24
24
Annual
24
24
Annual
24
24
Annual
24
24
24
24
1
10-minute
24
24
24
10-minute
24
24
24
24
24
24
10-minute
24
24
24
24
1
24
24
24
24
24
24
Annual
1
24
24
24
24
24
10-minute
24
24
24
24
10-minute
10-minute
24
10-minute
10-minute
10-minute
24

Ambient Background
Concentration

(ug m?)

0.75
0.49
0.49
0.49
4.10
0.35
2.00
0.35
0.41
19.20
0.59
0.38
4.75
4.75
1.45
2.42
0.35
0.52
0.44
0.44
0.41
0.76
7.50
0.03
0.03
0.50
0.24
0.24
0.04
0.09
0.06
0.27
0.04
0.04
0.04
0.46
0.46
1.26
1.00
0.85
0.85
1.39
0.40
0.41
1.02

0.65
0.65
0.50
0.49
0.44
1.09
7.70
0.49
0.43
0.07
1.61
1.30
0.06
0.06
0.36
0.55
0.04
0.08
3.05
0.34
0.47
0.03
0.03
0.34
4.20
3.95
3.50
3.50
7.50
3.85
5.00
5.00

Maximum Modelled
Concentration Without
Background
(ug m?)
0.043
0.497
1.703
0.245
0.916
0.468
1.921
0.207
1.295
3.579
1.324
0.165
4,723
2.862
13.825
4.259
2.720
0.331
14.851
3.279
1.901
1.386
6.741
0.814
0.128
0.520
0.343
0.033
0.672
0.090
0.011
0.573
0.864
0.526
0.649
0.340
0.561
0.141
1.716
8.059
35.602
5.499
1.175
0.690
0.250
0.269
0.176
0.812
0.677
0.943
3.063
1.170
11.292
0.703
0.104
1.391
8.133
0.092
0.997
0.123
2.917
0.409
0.826
2.461
1.841
1.155
4136
0.735
0.537
0.319
0.180
0.667
0.472
0.115
0.875
0.431
1.654
0.350

Maximum Modelled
Concentration with Background
(ug m?)

0.79
0.99
2.19
0.74
5.02
0.82
3.92
0.56
1.70

22.78
1.91
0.54
9.47
7.61

15.27
6.68
3.07
0.85

15.29
3.71
2.31
2.15

14.24
0.84
0.15
1.02
0.58
0.27
0.71
0.18
0.07
0.84
0.90
0.57
0.69
0.80
1.02
1.40
2.72
8.91

36.45
6.89
1.57
1.10
1.27
0.27
0.83
1.46
1.18
1.43
3.50
2.26

18.99
1.19
0.53
1.46
9.74
1.39
1.05
0.18
3.28
0.96
0.87
2.54
4.89
1.49
4.60
0.77
0.56
0.66
438
4.62
3.97
3.62
8.38
428
6.65
5.35

Percent of
Criteria
(%)

<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
83%
121%
<1%
<1%
<1%
<1%
1%
2%
<1%
<1%
<1%
<1%
<1%
84%
77%
43%
58%
137%
24%
9%
17%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
4%
9%
1%
<1%
<1%
<1%
<1%
5%
4%
3%
<1%
n/a
3%
<1%
<1%
6%
<1%
<1%
<1%
<1%
9%
8%
<1%
<1%
9%
2%
<1%
<1%
<1%
n/a
n/a
<1%
<1%
36%
31%
52%
28%
8%
51%
76%



Table 12: Maximum off-site VOC and Sulphur Concentrations - Stage 3: 2033 - 2037

Contaminant

1,1,2-Trichloro-1,2,2- Trifluromethane
1,2,3-Trimethyl Benzene
1,2,4-Trimethyl Benzene
1,3,5-Trimethyl Benzene
2-Methyl Hexane
2-Methyl Pentane
2-Methyl Butane
3-Methyl Pentane
3-Methyl Hexane
Acetone

Benzene

Butyl Acetate

Decane
Dichlorodifluoromethane
Dichloromethane

Ethyl Benzene

Heptane

Hexane
Isopropyl Alcohol
Vinyl Chloride

Carbon Tetrachloride
Chloroform

Ethylene Dibromide
Ethylene Dichloride

Chloroethane
1,2-Dichloroethylene (cis)
1,2-Dichloroethane
1,2-Dichloroethylene (trans)
Chlorobenzene

Chloromethane
m/p-Ethyl Toluene
m/p-Xylene

Methyl Ethyl Ketone
Methyl Cyclohexane
Methyl Isobutyl Ketone
Chlorodifluoromethane
n-Butanal

Naphthalene

Nonane

o-Ethyl Toluene
o-Xylene

Pentane

Ethanol

Propyl Benzene
Styrene
Tetrachloroethylene
Toluene
Trichlorofluoromethane
Trichloroethylene

Ethyl Acetate
1,1,1-Trichloroethane
Vinylidene Chloride
1,2-Dichloroethene
2-Butanol
Bromodichloromethane
Octane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
Dichlorobenzene
Dichlorofluoromethane
Total Mercaptans (as Methyl Mercaptan)
Hydrogen Sulphide

Dimethyl Sulphide
Dimethyl Disulphide
Total Reduced Sulphurs (TRS)

76-13-1
526-73-8
95-63-6
108-67-8
591-76-4
107-83-5
78-78-4
96-14-0
589-34-4
67-64-1
71-43-2

123-86-4

124-18-5
75-71-8
75-09-2

100-41-4

142-82-5

110-54-3
67-63-0
75-01-4

56-23-5
67-66-3

106-93-4
107-06-2

75-00-3
156-59-2
75-34-3
156-60-5
108-90-7

74-87-3
620-14-4
108-38-3

78-93-3
108-87-2
108-10-1
75-45-6
123-72-8
91-20-3

111-84-2
611-14-3
95-47-6
109-66-0
64-17-5
103-65-1
100-42-5
127-18-4
108-88-3
75-69-4
79-01-6

141-78-6
71-55-6
75-35-4

540-59-0
78-92-2
75-27-4

111-65-9
79-34-5
79-00-5

106-46-7
75-43-4
74-93-1

7783-06-4

75-18-3
624-92-0
N/A-2

Criteria

(ug m?)

800000
220
220
200
1228
1750
7080
1400
1535
11880
2.3
0.45
1000
15000
60000
500000
220
44
1900
1000
11000
2500
7300
1
0.2
2.4
1
0.2
3
2
0.4
5600
105
165
105
3500
4500
320
62.5
100
3000
1000
6440
1200
350000
5.6
22.5
50
4200
n/a
100
4200
19000
20
400
360
2000
6000
12
2.3
19000
115000
10
105
496
350
61800
n/a
n/a
95
500
13
13
7
30
56
13
7

Averaging Period

24
24
24
24
24
24
24
24
24
24
24
Annual
10-minute
1
1
24
24
Annual
10-minute
24
24
24
24
24
Annual
24
24
Annual
24
24
Annual
24
24
24
24
1
10-minute
24
24
24
10-minute
24
24
24
24
24
24
10-minute
24
24
24
24
1
24
24
24
24
24
24
Annual
1
24
24
24
24
24
10-minute
24
24
24
24
10-minute
10-minute
24
10-minute
10-minute
10-minute
24

Ambient Background
Concentration

(ug m?)

0.75
0.49
0.49
0.49
4.10
0.35
2.00
0.35
0.41
19.20
0.59
0.38
4.75
4.75
1.45
2.42
0.35
0.35
0.44
0.44
0.41
0.76
7.50
0.03
0.03
0.50
0.24
0.24
0.04
0.09
0.09
0.27
0.04
0.04
0.04
0.46
0.46
1.26
1.00
0.85
0.85
1.39
0.40
0.41
1.02
0.00
0.65
0.65
0.50
0.49
0.44
1.09
7.70
0.49
0.43
0.07
1.61
1.30
0.06
0.06
0.36
0.55
0.04
0.08
3.05
0.34
0.47
0.03
0.03
0.34
4.20
3.95
3.50
3.50
7.50
3.85
5.00
5.00

Maximum Modelled
Concentration Without
Background
(ug m?)
0.031
0.464
1.493
0.179
0.856
0.437
1.794
0.193
1.209
3.177
1.227
0.165
4,751
2.879
13.908
3.945
2.529
0.338
14.988
3.025
1.624
1.213
6.284
0.743
0.128
0.520
0.343
0.033
0.671
0.084
0.011
0.533
0.815
0.487
0.649
0.344
0.567
0.128
1.603
7.285
35.851
5.118
1.097
0.639
0.234
0.251
0.164
0.816
0.632
0.881
2.807
1.093
11.359
0.656
0.092
1.291
7.549
0.079
0.822
0.107
2.942
0.407
0.826
2.298
1.719
1.069
3.933
0.716
0.537
0.291
0.168
0.899
0.637
0.133
1.010
1.023
2.956
0.667

Maximum Modelled
Concentration with Background
(ug m?)

0.78
0.95
1.98
0.67
4.96
0.79
3.79
0.54
1.62
22.38
1.81
0.54
9.50
7.63
15.36
6.37
2.87
0.68
15.42
3.46
2.03
1.97
13.78
0.77
0.15
1.02
0.58
0.27
0.71
0.17
0.10
0.80
0.85
0.53
0.69
0.80
1.03
1.39
2.60
8.13
36.70
6.51
1.50
1.05
1.25
0.25
0.81
1.47
1.13
1.37
3.24
2.18
19.06
1.15
0.52
1.36
9.16
1.38
0.88
0.16
3.30
0.96
0.87
2.38
4.77
1.40
4.40
0.75
0.56
0.63
4.37
4.85
4.14
3.63
8.51
4.87
7.96
5.67

Percent of
Criteria
(%)

<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
79%
121%
<1%
<1%
<1%
<1%
1%
2%
<1%
<1%
<1%
<1%
<1%
77%
77%
42%
58%
135%
24%
9%
25%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
4%
8%
1%
<1%
<1%
<1%
<1%
4%
4%
3%
<1%
n/a
3%
<1%
<1%
6%
<1%
<1%
<1%
<1%
7%
7%
<1%
<1%
9%
2%
<1%
<1%
<1%
n/a
n/a
<1%
<1%
37%
32%
52%
28%
9%
61%
81%



Table 13: Maximum off-site VOC and Sulphur Concentrations - Stage 4: 2038 - 2042

Contaminant

1,1,2-Trichloro-1,2,2- Trifluromethane
1,2,3-Trimethyl Benzene
1,2,4-Trimethyl Benzene
1,3,5-Trimethyl Benzene
2-Methyl Hexane
2-Methyl Pentane
2-Methyl Butane
3-Methyl Pentane
3-Methyl Hexane
Acetone

Benzene

Butyl Acetate

Decane
Dichlorodifluoromethane
Dichloromethane

Ethyl Benzene

Heptane

Hexane
Isopropyl Alcohol
Vinyl Chloride

Carbon Tetrachloride
Chloroform

Ethylene Dibromide
Ethylene Dichloride

Chloroethane
1,2-Dichloroethylene (cis)
1,2-Dichloroethane
1,2-Dichloroethylene (trans)
Chlorobenzene

Chloromethane
m/p-Ethyl Toluene
m/p-Xylene

Methyl Ethyl Ketone
Methyl Cyclohexane
Methyl Isobutyl Ketone
Chlorodifluoromethane
n-Butanal

Naphthalene

Nonane

o-Ethyl Toluene
o-Xylene

Pentane

Ethanol

Propyl Benzene
Styrene
Tetrachloroethylene
Toluene
Trichlorofluoromethane
Trichloroethylene

Ethyl Acetate
1,1,1-Trichloroethane
Vinylidene Chloride
1,2-Dichloroethene
2-Butanol
Bromodichloromethane
Octane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
Dichlorobenzene
Dichlorofluoromethane
Total Mercaptans (as Methyl Mercaptan)
Hydrogen Sulphide

Dimethyl Sulphide
Dimethyl Disulphide
Total Reduced Sulphurs (TRS)

76-13-1
526-73-8
95-63-6
108-67-8
591-76-4
107-83-5
78-78-4
96-14-0
589-34-4
67-64-1
71-43-2

123-86-4

124-18-5
75-71-8
75-09-2

100-41-4

142-82-5

110-54-3
67-63-0
75-01-4

56-23-5
67-66-3

106-93-4
107-06-2

75-00-3
156-59-2
75-34-3
156-60-5
108-90-7

74-87-3
620-14-4
108-38-3

78-93-3
108-87-2
108-10-1
75-45-6
123-72-8
91-20-3

111-84-2
611-14-3
95-47-6
109-66-0
64-17-5
103-65-1
100-42-5
127-18-4
108-88-3
75-69-4
79-01-6

141-78-6
71-55-6
75-35-4

540-59-0
78-92-2
75-27-4

111-65-9
79-34-5
79-00-5

106-46-7
75-43-4
74-93-1

7783-06-4

75-18-3
624-92-0
N/A-2

Criteria

(ug m?)

800000
220
220
200
1228
1750
7080
1400
1535
11880
2.3
0.45
1000
15000
60000
500000
220
44
1900
1000
11000
2500
7300
1
0.2
2.4
1
0.2
3
2
0.4
5600
105
165
105
3500
4500
320
62.5
100
3000
1000
6440
1200
350000
5.6
22.5
50
4200
n/a
100
4200
19000
20
400
360
2000
6000
12
2.3
19000
115000
10
105
496
350
61800
n/a
n/a
95
500
13
13
7
30
56
13
7

Averaging Period

24
24
24
24
24
24
24
24
24
24
24
Annual
10-minute
1
1
24
24
Annual
10-minute
24
24
24
24
24
Annual
24
24
Annual
24
24
Annual
24
24
24
24
1
10-minute
24
24
24
10-minute
24
24
24
24
24
24
10-minute
24
24
24
24
1
24
24
24
24
24
24
Annual
1
24
24
24
24
24
10-minute
24
24
24
24
10-minute
10-minute
24
10-minute
10-minute
10-minute
24

Ambient Background
Concentration

(ug m?)

0.75
0.49
0.49
0.49
4.10
0.35
2.00
0.35
0.41
19.20
0.59
0.38
4.75
4.75
1.45
2.42
0.35
0.35
0.44
0.44
0.41
0.76
7.50
0.03
0.03
0.50
0.24
0.24
0.04
0.09
0.09
0.27
0.04
0.04
0.04
0.46
0.46
1.26
1.00
0.85
0.85
1.39
0.40
0.41
1.02
0.00
0.65
0.65
0.50
0.49
0.44
1.09
7.70
0.49
0.43
0.07
1.61
1.30
0.06
0.06
0.36
0.55
0.04
0.08
3.05
0.34
0.47
0.03
0.03
0.34
4.20
3.95
3.50
3.50
7.50
3.85
5.00
5.00

Maximum Modelled
Concentration Without
Background
(ug m?)
0.023
0.308
1.006
0.134
0.567
0.289
1.188
0.128
0.801
2.136
0.813
0.106
3.556
2.155
10.410
2.620
1.674
0.216
11.199
2.014
1.106
0.818
4153
0.526
0.083
0.520
0.343
0.033
0.671
0.056
0.007
0.414
0.814
0.329
0.649
0.256
0.422
0.085
1.061
4.868
26.722
3.382
0.727
0.425
0.155
0.166
0.109
0.610
0.419
0.583
1.870
0.724
8.503
0.435
0.062
0.855
5.002
0.054
0.567
0.073
1.891
0.407
0.826
1.522
1.140
0.709
3.872
0.716
0.537
0.194
0.111
0.881
0.625
0.142
0.641
1.130
3.263
0.722

Maximum Modelled
Concentration with Background
(ug m?)

0.77
0.80
1.50
0.62
4.67
0.64
3.19
0.48
1.21
21.34
1.40
0.48
8.31
6.91
11.86
5.04
2.02
0.56
11.63
2.45
1.52
1.58
11.65
0.55
0.11
1.02
0.58
0.27
0.71
0.14
0.09
0.68
0.85
0.37
0.69
0.72
0.88
1.35
2.06
5.72
27.57
4.77
1.13
0.83
1.17
0.17
0.76
1.26
0.92
1.07
2.30
1.81
16.20
0.92
0.49
0.93
6.61
1.35
0.62
0.13
2.25
0.96
0.87
1.60
4.19
1.04
4.34
0.75
0.56
0.53
4.31
4.83
4.12
3.64
8.14
4.98
8.26
5.72

Percent of
Criteria
(%)

<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
61%
108%
<1%
<1%
<1%
<1%
<1%
1%
<1%
<1%
<1%
<1%
<1%
55%
54%
42%
58%
135%
24%
7%
24%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
3%
6%
<1%
<1%
<1%
<1%
<1%
3%
3%
3%
<1%
n/a
2%
<1%
<1%
5%
<1%
<1%
<1%
<1%
5%
6%
<1%
<1%
9%
2%
<1%
<1%
<1%
n/a
n/a
<1%
<1%
37%
32%
52%
27%
9%
64%
82%



Table 14: Maximum off-site VOC and Sulphur Concentrations - Post Closure: 2043

Contaminant

1,1,2-Trichloro-1,2,2- Trifluromethane
1,2,3-Trimethyl Benzene
1,2,4-Trimethyl Benzene
1,3,5-Trimethyl Benzene
2-Methyl Hexane
2-Methyl Pentane
2-Methyl Butane
3-Methyl Pentane
3-Methyl Hexane
Acetone

Benzene

Butyl Acetate

Decane
Dichlorodifluoromethane
Dichloromethane

Ethyl Benzene

Heptane

Hexane
Isopropyl Alcohol
Vinyl Chloride

Carbon Tetrachloride
Chloroform

Ethylene Dibromide
Ethylene Dichloride

Chloroethane
1,2-Dichloroethylene (cis)
1,2-Dichloroethane
1,2-Dichloroethylene (trans)
Chlorobenzene

Chloromethane
m/p-Ethyl Toluene
m/p-Xylene

Methyl Ethyl Ketone
Methyl Cyclohexane
Methyl Isobutyl Ketone
Chlorodifluoromethane
n-Butanal

Naphthalene

Nonane

o-Ethyl Toluene
o-Xylene

Pentane

Ethanol

Propyl Benzene
Styrene
Tetrachloroethylene
Toluene
Trichlorofluoromethane
Trichloroethylene

Ethyl Acetate
1,1,1-Trichloroethane
Vinylidene Chloride
1,2-Dichloroethene
2-Butanol
Bromodichloromethane
Octane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
Dichlorobenzene
Dichlorofluoromethane
Total Mercaptans (as Methyl Mercaptan)
Hydrogen Sulphide

Dimethyl Sulphide
Dimethyl Disulphide
Total Reduced Sulphurs (TRS)

76-13-1
526-73-8
95-63-6
108-67-8
591-76-4
107-83-5
78-78-4
96-14-0
589-34-4
67-64-1
71-43-2

123-86-4

124-18-5
75-71-8
75-09-2

100-41-4

142-82-5

110-54-3
67-63-0
75-01-4

56-23-5
67-66-3

106-93-4
107-06-2

75-00-3
156-59-2
75-34-3
156-60-5
108-90-7

74-87-3
620-14-4
108-38-3

78-93-3
108-87-2
108-10-1
75-45-6
123-72-8
91-20-3

111-84-2
611-14-3
95-47-6
109-66-0
64-17-5
103-65-1
100-42-5
127-18-4
108-88-3
75-69-4
79-01-6

141-78-6
71-55-6
75-35-4

540-59-0
78-92-2
75-27-4

111-65-9
79-34-5
79-00-5

106-46-7
75-43-4
74-93-1

7783-06-4

75-18-3
624-92-0
N/A-2

Criteria

(ug m?)

800000
220
220
200
1228
1750
7080
1400
1535
11880
2.3
0.45
1000
15000
60000
500000
220
44
1900
1000
11000
2500
7300
1
0.2
2.4
1
0.2
3
2
0.4
5600
105
165
105
3500
4500
320
62.5
100
3000
1000
6440
1200
350000
5.6
22.5
50
4200
n/a
100
4200
19000
20
400
360
2000
6000
12
2.3
19000
115000
10
105
496
350
61800
n/a
n/a
95
500
13
13
7
30
56
13
7

Averaging Period

24
24
24
24
24
24
24
24
24
24
24
Annual
10-minute
1
1
24
24
Annual
10-minute
24
24
24
24
24
Annual
24
24
Annual
24
24
Annual
24
24
24
24
1
10-minute
24
24
24
10-minute
24
24
24
24
24
24
10-minute
24
24
24
24
1
24
24
24
24
24
24
Annual
1
24
24
24
24
24
10-minute
24
24
24
24
10-minute
10-minute
24
10-minute
10-minute
10-minute
24

Ambient Background
Concentration

(ug m?)

0.75
0.49
0.49
0.49
4.10
0.35
2.00
0.35
0.41
19.20
0.59
0.38
4.75
4.75
1.45
2.42
0.35
0.35
0.44
0.44
0.41
0.76
7.50
0.03
0.03
0.50
0.24
0.24
0.04
0.09
0.09
0.27
0.04
0.04
0.04
0.46
0.46
1.26
1.00
0.85
0.85
1.39
0.40
0.41
1.02
0.00
0.65
0.65
0.50
0.49
0.44
1.09
7.70
0.49
0.43
0.07
1.61
1.30
0.06
0.06
0.36
0.55
0.04
0.08
3.05
0.34
0.47
0.03
0.03
0.34
4.20
3.95
3.50
3.50
7.50
3.85
5.00
5.00

Maximum Modelled
Concentration Without
Background
(ug m?)
0.011
0.201
0.627
0.068
0.371
0.190
0.778
0.084
0.524
1.341
0.580
0.075
2.023
1.226
5.923
1.712
1.097
0.152
6.387
1.308
0.673
0.509
2.719
0.355
0.058
0.520
0.342
0.033
0.671
0.037
0.005
0.399
0.812
0.315
0.649
0.146
0.240
0.055
0.695
3.114
15.201
2.211
0.476
0.277
0.101
0.109
0.071
0.347
0.274
0.382
1.207
0.474
4.838
0.285
0.039
0.585
3.266
0.033
0.434
0.047
1.254
0.407
0.826
0.997
0.745
0.554
3.862
0.714
0.537
0.125
0.073
0.881
0.625
0.159
0.570
1.138
3.288
0.746

Maximum Modelled
Concentration with Background
(ug m?)

0.76
0.69
1.12
0.56
4.47
0.54
2.78
0.43
0.93
20.54
1.16
0.45
6.77
5.98
7.37
4.13
1.44
0.50
6.82
1.74
1.08
1.27
10.22
0.38
0.08
1.02
0.58
0.27
0.71
0.12
0.09
0.66
0.85
0.36
0.69
0.61
0.70
1.32
1.70
3.96
16.05
3.60
0.88
0.69
1.12
0.11
0.72
1.00
0.77
0.87
1.64
1.56
12.54
0.77
0.46
0.66
4.88
1.33
0.49
0.10
1.61
0.96
0.87
1.08
3.80
0.89
4.33
0.75
0.56
0.46
4.27
4.83
4.12
3.66
8.07
4.99
8.29
5.75

Percent of
Criteria
(%)

<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
51%
101%
<1%
<1%
<1%
<1%
<1%
1%
<1%
<1%
<1%
<1%
<1%
38%
42%
42%
58%
135%
24%
6%
23%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
3%
4%
<1%
<1%
<1%
<1%
<1%
2%
3%
2%
<1%
n/a
2%
<1%
<1%
4%
<1%
<1%
<1%
<1%
4%
4%
<1%
<1%
9%
1%
<1%
<1%
<1%
n/a
n/a
<1%
<1%
37%
32%
52%
27%
9%
64%
82%



Table 15: Maximum Residential Receptor VOC and Sulphur Concentrations - Stage 1: 2023 - 2027

Contaminant

1,1,2-Trichloro-1,2,2- Trifluromethane
1,2,3-Trimethyl Benzene
1,2,4-Trimethyl Benzene
1,3,5-Trimethyl Benzene
2-Methyl Hexane
2-Methyl Pentane
2-Methyl Butane
3-Methyl Pentane
3-Methyl Hexane
Acetone

Benzene

Butyl Acetate

Decane
Dichlorodifluoromethane
Dichloromethane

Ethyl Benzene

Heptane

Hexane
Isopropyl Alcohol
Vinyl Chloride

Carbon Tetrachloride
Chloroform

Ethylene Dibromide
Ethylene Dichloride

Chloroethane
1,2-Dichloroethylene (cis)
1,2-Dichloroethane
1,2-Dichloroethylene (trans)
Chlorobenzene

Chloromethane
m/p-Ethyl Toluene
m/p-Xylene

Methyl Ethyl Ketone
Methyl Cyclohexane
Methyl Isobutyl Ketone
Chlorodifluoromethane
n-Butanal

Naphthalene

Nonane

o-Ethyl Toluene
o-Xylene

Pentane

Ethanol

Propyl Benzene
Styrene
Tetrachloroethylene
Toluene
Trichlorofluoromethane
Trichloroethylene

Ethyl Acetate
1,1,1-Trichloroethane
Vinylidene Chloride
1,2-Dichloroethene
2-Butanol
Bromodichloromethane
Octane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
Dichlorobenzene
Dichlorofluoromethane
Total Mercaptans (as Methyl Mercaptan)
Hydrogen Sulphide

Dimethyl Sulphide
Dimethyl Disulphide
Total Reduced Sulphurs (TRS)

76-13-1
526-73-8
95-63-6
108-67-8
591-76-4
107-83-5
78-78-4
96-14-0
589-34-4
67-64-1
71-43-2

123-86-4

124-18-5
75-71-8
75-09-2

100-41-4

142-82-5
110-54-3
67-63-0
75-01-4

56-23-5
67-66-3

106-93-4
107-06-2

75-00-3
156-59-2
75-34-3
156-60-5
108-90-7

74-87-3
620-14-4
108-38-3

78-93-3
108-87-2
108-10-1

75-45-6
123-72-8

91-20-3

111-84-2
611-14-3
95-47-6
109-66-0
64-17-5
103-65-1
100-42-5
127-18-4
108-88-3
75-69-4
79-01-6

141-78-6
71-55-6
75-35-4

540-59-0
78-92-2
75-27-4

111-65-9
79-34-5
79-00-5

106-46-7
75-43-4
74-93-1

7783-06-4

75-18-3
624-92-0
N/A-2

Criteria
(ug m?)

800000
220
220
200
1228
1750
7080
1400
1535
11880
2.3
0.45
1000
15000
60000
500000
220
44
1900
1000
11000
2500
7300
1
0.2
24
1
0.2
3
2
0.4
5600
105
165
105
3500
4500
320
62.5
100
3000
1000
6440
1200
350000
5.6
22.5
50
4200
n/a
100
4200
19000
20
400
360
2000
6000
12
2.3
19000
115000
10
105
496
350
61800
n/a
n/a
95
500
13
13

30
56
13

Averaging Period

(hours)

24
24
24
24
24
24
24
24
24
24
24
Annual
10-minute
1
1
24
24
Annual
10-minute
24
24
24
24
24
Annual
24
24
Annual
24
24
Annual
24
24
24
24
1
10-minute
24
24
24
10-minute
24
24
24
24
24
24
10-minute
24
24
24
24
1
24
24
24
24
24
24
Annual
1
24
24
24
24
24
10-minute
24
24
24
24
10-minute
10-minute
24
10-minute
10-minute
10-minute
24

Ambient Background
Concentration

(ug m®)

0.75
0.49
0.49
0.49
4.10
0.35
2.00
0.35
0.41
19.20
0.59
0.38
4.75
4.75
1.45
242
0.35
0.52
0.44
0.44
0.41
0.76
7.50
0.03
0.03
0.50
0.24
0.24
0.04
0.09
0.06
0.27
0.04
0.04
0.04
0.46
0.46
1.26
1.00
0.85
0.85
1.39
0.40
0.41
1.02

0.65
0.65
0.50
0.49
0.44
1.09
7.70
0.49
0.43
0.07
1.61
1.30
0.06
0.06
0.36
0.55
0.04
0.08
3.05
0.34
0.47
0.03
0.03
0.34
4.20
8195
3.50
3.50
7.50
3.85
5.00
5.00

Discrete Receptor Maximum Modelled
Concentration without Background

(ug m?)

0.004
0.057
0.185
0.023
0.105
0.054
0.221
0.024
0.149
0.392
0.155
0.013
1.927
1.168
5.641
0.489
0.314
0.022
6.089
0.373
0.202
0.151
0.773
0.121
0.010
0.047
0.032
0.002
0.060
0.010
0.001
0.071
0.103
0.062
0.060
0.141
0.233
0.016
0.197
0.902
14.692
0.630
0.135
0.079
0.029
0.031
0.020
0.331
0.078
0.109
0.346
0.135
4.607
0.081
0.011
0.163
0.931
0.010
0.106
0.009
1.194
0.044
0.076
0.283
0.216
0.136
1.387
0.084
0.050
0.036
0.021
0.265
0.188
0.012
0.342
0.171
0.473
0.029

Discrete Receptor Maximum Modelled
Concentration with Background
(ug m?)

0.754
0.547
0.675
0.513
4.205
0.404
2.221
0.374
0.559
19.592
0.740
0.390
6.677
5918
7.091
2.909
0.659
0.539
6.524
0.808
0.612
0.911
8.273
0.146
0.035
0.547
0.269
0.243
0.099
0.097
0.060
0.336
0.142
0.103
0.099
0.601
0.693
1.276
1.197
1.752
15.542
2.020
0.535
0.489
1.049
0.031
0.670
0.981
0.578
0.599
0.781
1.225
12.307
0.571
0.436
0.233
2.541
1.310
0.161
0.070
1.554
0.594
0.116
0.362
3.266
0.471
1.852
0.119
0.078
0.376
4.221
4.215
3.688
3512
7.842
4.021
5.473
5.029

Percent of Criteria

(%)

<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
32%
87%
<1%
<1%
<1%
<1%
<1%
1%
<1%
<1%
<1%
<1%
<1%
15%
18%
23%
27%
122%
3%
5%
15%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
2%
2%
<1%
<1%
<1%
<1%
<1%
<1%
3%
2%
<1%
n/a
<1%
<1%
<1%
3%
<1%
<1%
<1%
<1%
1%
3%
<1%
<1%
1%
<1%
<1%
<1%
<1%
n/a
n/a
<1%
<1%
32%
28%
50%
26%
7%
42%
72%

Receptor ID

ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-11
ZOR-11
ZOR-11
ZOR-6
ZOR-6
ZOR-6
ZOR-11
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-5
ZOR-6
ZOR-6
ZOR-6
ZOR-11
ZOR-11
ZOR-6
ZOR-6
ZOR-6
ZOR-11
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-11
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-11
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-11
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
SWO-2
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-11
ZOR-11
ZOR-6
ZOR-11
ZOR-11
ZOR-11
ZOR-6



Table 16: Maximum Residential Receptor VOC and Sulphur Concentrations - Stage 3: 2033 - 2037

Contaminant

1,1,2-Trichloro-1,2,2- Trifluromethane
1,2,3-Trimethyl Benzene
1,2,4-Trimethyl Benzene
1,3,5-Trimethyl Benzene
2-Methyl Hexane
2-Methyl Pentane
2-Methyl Butane
3-Methyl Pentane
3-Methyl Hexane
Acetone

Benzene

Butyl Acetate

Decane
Dichlorodifluoromethane
Dichloromethane

Ethyl Benzene

Heptane

Hexane
Isopropyl Alcohol
Vinyl Chloride

Carbon Tetrachloride
Chloroform

Ethylene Dibromide
Ethylene Dichloride

Chloroethane
1,2-Dichloroethylene (cis)
1,2-Dichloroethane
1,2-Dichloroethylene (trans)
Chlorobenzene

Chloromethane
m/p-Ethyl Toluene
m/p-Xylene

Methyl Ethyl Ketone
Methyl Cyclohexane
Methyl Isobutyl Ketone
Chlorodifluoromethane
n-Butanal

Naphthalene

Nonane

o-Ethyl Toluene
o-Xylene

Pentane

Ethanol

Propyl Benzene
Styrene
Tetrachloroethylene
Toluene
Trichlorofluoromethane
Trichloroethylene

Ethyl Acetate
1,1,1-Trichloroethane
Vinylidene Chloride
1,2-Dichloroethene
2-Butanol
Bromodichloromethane
Octane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
Dichlorobenzene
Dichlorofluoromethane
Total Mercaptans (as Methyl Mercaptan)
Hydrogen Sulphide

Dimethyl Sulphide
Dimethyl Disulphide
Total Reduced Sulphurs (TRS)

76-13-1
526-73-8
95-63-6
108-67-8
591-76-4
107-83-5
78-78-4
96-14-0
589-34-4
67-64-1
71-43-2

123-86-4

124-18-5
75-71-8
75-09-2

100-41-4

142-82-5
110-54-3
67-63-0
75-01-4

56-23-5
67-66-3

106-93-4
107-06-2

75-00-3
156-59-2
75-34-3
156-60-5
108-90-7

74-87-3
620-14-4
108-38-3

78-93-3
108-87-2
108-10-1

75-45-6
123-72-8

91-20-3

111-84-2
611-14-3
95-47-6
109-66-0
64-17-5
103-65-1
100-42-5
127-18-4
108-88-3
75-69-4
79-01-6

141-78-6
71-55-6
75-35-4

540-59-0
78-92-2
75-27-4

111-65-9
79-34-5
79-00-5

106-46-7
75-43-4
74-93-1

7783-06-4

75-18-3
624-92-0
N/A-2

Criteria
(ug m?)

800000
220
220
200
1228
1750
7080
1400
1535
11880
2.3
0.45
1000
15000
60000
500000
220
44
1900
1000
11000
2500
7300
1
0.2
24
1
0.2
3
2
0.4
5600
105
165
105
3500
4500
320
62.5
100
3000
1000
6440
1200
350000
5.6
22.5
50
4200
n/a
100
4200
19000
20
400
360
2000
6000
12
2.3
19000
115000
10
105
496
350
61800
n/a
n/a
95
500
13
13
7
30
56
13
7

Averaging Period

(hours)

24
24
24
24
24
24
24
24
24
24
24
Annual
10-minute
1
1
24
24
Annual
10-minute
24
24
24
24
24
Annual
24
24
Annual
24
24
Annual
24
24
24
24
1
10-minute
24
24
24
10-minute
24
24
24
24
24
24
10-minute
24
24
24
24
1
24
24
24
24
24
24
Annual
1
24
24
24
24
24
10-minute
24
24
24
24
10-minute
10-minute
24
10-minute
10-minute
10-minute
24

Ambient Background
Concentration

(ug m®)

0.75
0.49
0.49
0.49
4.10
0.35
2.00
0.35
0.41
19.20
0.59
0.38
4.75
4.75
1.45
242
0.35
0.35
0.44
0.44
0.41
0.76
7.50
0.03
0.03
0.50
0.24
0.24
0.04
0.09
0.09
0.27
0.04
0.04
0.04
0.46
0.46
1.26
1.00
0.85
0.85
1.39
0.40
0.41
1.02
0.00
0.65
0.65
0.50
0.49
0.44
1.09
7.70
0.49
0.43
0.07
1.61
1.30
0.06
0.06
0.36
0.55
0.04
0.08
3.05
0.34
0.47
0.03
0.03
0.34
4.20
8195
3.50
3.50
7.50
3.85
5.00
5.00

Discrete Receptor Maximum Modelled
Concentration without Background

(ug m?)

0.008
0.132
0.419
0.048
0.244
0.125
0.511
0.055
0.345
0.894
0.363
0.026
2.990
1.812
8.753
1.124
0.727
0.053
9.446
0.860
0.453
0.341
1.790
0.283
0.020
0.047
0.032
0.002
0.060
0.024
0.002
0.162
0.187
0.147
0.060
0.217
0.359
0.036
0.457
2.062
22.627
1.457
0.313
0.182
0.067
0.072
0.047
0.513
0.180
0.251
0.797
0.312
7.149
0.187
0.026
0.381
2.149
0.022
0.238
0.017
1.853
0.050
0.077
0.655
0.505
0.318
2.147
0.131
0.051
0.082
0.048
0.577
0.409
0.038
0.605
0.528
1.495
0.130

Discrete Receptor Maximum Modelled
Concentration with Background
(ug m?)

0.8
0.6
0.9
0.5
4.3
0.5
25
0.4
0.8
20.1
0.9
0.4
7.7
6.6
10.2
35
1.1
0.4
9.9
1.3
0.9
1.1
9.3

0.0
0.5
0.3
0.2
0.1
0.1
0.1
0.4
0.2
0.2
0.1
0.7
0.8
1.3
1.5
2.9
2815
2.8
0.7
0.6
1.1
0.1
0.7
1.2
0.7
0.7
1.2
1.4
14.8
0.7
0.5
0.5
3.8
1.3
0.3
0.1
2.2
0.6
0.1
0.7
3.6
0.7
2.6
0.2
0.1
0.4
4.2
4.5
3.9
Bi5)
8.1
4.4
6.5
5.1

Percent of Criteria

(%)

<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
41%
90%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
31%
23%
23%
27%
120%
3%
6%
22%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
2%
3%
<1%
<1%
<1%
<1%
<1%
1%
3%
2%
<1%
n/a
1%
<1%
<1%
3%
<1%
<1%
<1%
<1%
2%
3%
<1%
<1%
1%
<1%
<1%
<1%
<1%
n/a

<1%
<1%
35%
30%
51%
27%
8%
50%
73%

Receptor ID

SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
ZOR-11
ZOR-11
ZOR-11
ZOR-11
SWO-1
SWO-1
ZOR-11
ZOR-11
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
ZOR-11
ZOR-6
ZOR-6
ZOR-6
ZOR-6
SWO-1
ZOR-11
SWO-1
SWO-1
SWO-1
ZOR-6
ZOR-11
ZOR-11
SWO-1
SWO-1
SWO-1
ZOR-11
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
ZOR-11
SWO-1
SWO-1
SWO-1
SWO-1
ZOR-11
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
ZOR-11
ZOR-11
SWO-1
ZOR-6
SWO-1
SWO-1
SWO-1
ZOR-11
SWO-1
ZOR-6
SWO-1
SWO-1
ZOR-11
ZOR-11
SWO-1
ZOR-11
ZOR-11
ZOR-11
SWO-1



Table 17: Maximum Residential Receptor VOC and Sulphur Concentrations - Stage 4: 2038 - 2042

Contaminant

1,1,2-Trichloro-1,2,2- Trifluromethane
1,2,3-Trimethyl Benzene
1,2,4-Trimethyl Benzene
1,3,5-Trimethyl Benzene
2-Methyl Hexane
2-Methyl Pentane
2-Methyl Butane
3-Methyl Pentane
3-Methyl Hexane
Acetone

Benzene

Butyl Acetate

Decane
Dichlorodifluoromethane
Dichloromethane

Ethyl Benzene

Heptane

Hexane
Isopropyl Alcohol
Vinyl Chloride

Carbon Tetrachloride
Chloroform

Ethylene Dibromide
Ethylene Dichloride

Chloroethane
1,2-Dichloroethylene (cis)
1,2-Dichloroethane
1,2-Dichloroethylene (trans)
Chlorobenzene

Chloromethane
m/p-Ethyl Toluene
m/p-Xylene

Methyl Ethyl Ketone
Methyl Cyclohexane
Methyl Isobutyl Ketone
Chlorodifluoromethane
n-Butanal

Naphthalene

Nonane

o-Ethyl Toluene
o-Xylene

Pentane

Ethanol

Propyl Benzene
Styrene
Tetrachloroethylene
Toluene
Trichlorofluoromethane
Trichloroethylene

Ethyl Acetate
1,1,1-Trichloroethane
Vinylidene Chloride
1,2-Dichloroethene
2-Butanol
Bromodichloromethane
Octane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
Dichlorobenzene
Dichlorofluoromethane
Total Mercaptans (as Methyl Mercaptan)
Hydrogen Sulphide

Dimethyl Sulphide
Dimethyl Disulphide
Total Reduced Sulphurs (TRS)

76-13-1
526-73-8
95-63-6
108-67-8
591-76-4
107-83-5
78-78-4
96-14-0
589-34-4
67-64-1
71-43-2

123-86-4

124-18-5
75-71-8
75-09-2

100-41-4

142-82-5
110-54-3
67-63-0
75-01-4

56-23-5
67-66-3

106-93-4
107-06-2

75-00-3
156-59-2
75-34-3
156-60-5
108-90-7

74-87-3
620-14-4
108-38-3

78-93-3
108-87-2
108-10-1

75-45-6
123-72-8

91-20-3

111-84-2
611-14-3
95-47-6
109-66-0
64-17-5
103-65-1
100-42-5
127-18-4
108-88-3
75-69-4
79-01-6

141-78-6
71-55-6
75-35-4

540-59-0
78-92-2
75-27-4

111-65-9
79-34-5
79-00-5

106-46-7
75-43-4
74-93-1

7783-06-4

75-18-3
624-92-0
N/A-2

Criteria
(ug m?)

800000
220
220
200
1228
1750
7080
1400
1535
11880
2.3
0.45
1000
15000
60000
500000
220
44
1900
1000
11000
2500
7300
1
0.2
24
1
0.2
3
2
0.4
5600
105
165
105
3500
4500
320
62.5
100
3000
1000
6440
1200
350000
5.6
22.5
50
4200
n/a
100
4200
19000
20
400
360
2000
6000
12
2.3
19000
115000
10
105
496
350
61800
n/a
n/a
95
500
13
13
7
30
56
13
7

Averaging Period

(hours)

24
24
24
24
24
24
24
24
24
24
24
Annual
10-minute
1
1
24
24
Annual
10-minute
24
24
24
24
24
Annual
24
24
Annual
24
24
Annual
24
24
24
24
1
10-minute
24
24
24
10-minute
24
24
24
24
24
24
10-minute
24
24
24
24
1
24
24
24
24
24
24
Annual
1
24
24
24
24
24
10-minute
24
24
24
24
10-minute
10-minute
24
10-minute
10-minute
10-minute
24

Ambient Background
Concentration

(ug m®)

0.75
0.49
0.49
0.49
4.10
0.35
2.00
0.35
0.41
19.20
0.59
0.38
4.75
4.75
1.45
242
0.35
0.35
0.44
0.44
0.41
0.76
7.50
0.03
0.03
0.50
0.24
0.24
0.04
0.09
0.09
0.27
0.04
0.04
0.04
0.46
0.46
1.26
1.00
0.85
0.85
1.39
0.40
0.41
1.02
0.00
0.65
0.65
0.50
0.49
0.44
1.09
7.70
0.49
0.43
0.07
1.61
1.30
0.06
0.06
0.36
0.55
0.04
0.08
3.05
0.34
0.47
0.03
0.03
0.34
4.20
8195
3.50
3.50
7.50
3.85
5.00
5.00

Discrete Receptor Maximum Modelled
Concentration without Background

(ug m?)

0.009
0.146
0.462
0.053
0.269
0.137
0.564
0.061
0.380
0.986
0.387
0.031
3.089
1.872
9.042
1.241
0.794
0.062
9.716
0.949
0.501
0.376
1.967
0.302
0.024
0.047
0.032
0.002
0.060
0.027
0.002
0.169
0.185
0.154
0.060
0.222
0.366
0.040
0.504
2.276
23.209
1.601
0.345
0.201
0.074
0.079
0.052
0.530
0.199
0.277
0.878
0.343
7.386
0.206
0.028
0.407
2.367
0.024
0.254
0.020
1.907
0.049
0.076
0.723
0.544
0.338
2.348
0.127
0.051
0.091
0.053
0.587
0.417
0.048
0.452
0.752
2171
0.225

Discrete Receptor Maximum Modelled
Concentration with Background
(ug m?)

0.8
0.6
1.0
0.5
4.4
0.5
2.6
0.4
0.8
20.2
1.0
0.4
7.8
6.6
10.5
37
1.1
0.4
10.2
1.4
0.9
1.1
9.5

0.0
0.5
0.3
0.2
0.1
0.1
0.1
0.4
0.2
0.2
0.1
0.7
0.8
1.3
1.5
3.1
24.1
3.0
0.7
0.6
1.1
0.1
0.7
1.2
0.7
0.8
1.3
1.4
15.1
0.7
0.5
0.5
4.0
1.3
0.3
0.1
2.3
0.6
0.1
0.8
3.6
0.7
2.8
0.2
0.1
0.4
43
4.5
3.9
Bi5)
8.0
4.6
7.2
5%)

Percent of Criteria

(%)

<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
42%

<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
33%
25%
23%
27%
120%
3%
6%
22%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
2%
3%
<1%
<1%
<1%
<1%
<1%
1%
3%
2%
<1%
n/a
1%
<1%
<1%
3%
<1%
<1%
<1%
<1%
3%
3%
<1%
<1%
1%
<1%
<1%
<1%
<1%
n/a

<1%
<1%
35%
30%
51%
27%
8%
55%
75%

Receptor ID

SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-2
SWO-1
SWO-1
SWO-1
SWO-3
SWO-3
SWO-2
SWO-1
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-2
ZOR-6
ZOR-6
ZOR-6
ZOR-6
SWO-3
SWO-2
SWO-3
SWO-3
SWO-3
ZOR-6
SWO-1
SWO-1
SWO-3
SWO-3
SWO-3
SWO-1
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-1
SWO-3
SWO-3
SWO-3
SWO-3
SWO-1
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-2
SWO-1
SWO-1
ZOR-6
SWO-3
SWO-3
SWO-3
SWO-2
SWO-1
ZOR-6
SWO-3
SWO-3
ZOR-11
ZOR-11
SWO-1
ZOR-11
ZOR-11
ZOR-11
SWO-1



Table 18: Maximum Residential Receptor VOC and Sulphur Concentrations - Post Closure: 2043

Contaminant

1,1,2-Trichloro-1,2,2- Trifluromethane
1,2,3-Trimethyl Benzene
1,2,4-Trimethyl Benzene
1,3,5-Trimethyl Benzene
2-Methyl Hexane
2-Methyl Pentane
2-Methyl Butane
3-Methyl Pentane
3-Methyl Hexane
Acetone

Benzene

Butyl Acetate

Decane
Dichlorodifluoromethane
Dichloromethane

Ethyl Benzene

Heptane

Hexane
Isopropyl Alcohol
Vinyl Chloride

Carbon Tetrachloride
Chloroform

Ethylene Dibromide
Ethylene Dichloride

Chloroethane
1,2-Dichloroethylene (cis)
1,2-Dichloroethane
1,2-Dichloroethylene (trans)
Chlorobenzene

Chloromethane
m/p-Ethyl Toluene
m/p-Xylene

Methyl Ethyl Ketone
Methyl Cyclohexane
Methyl Isobutyl Ketone
Chlorodifluoromethane
n-Butanal

Naphthalene

Nonane

o-Ethyl Toluene
o-Xylene

Pentane

Ethanol

Propyl Benzene
Styrene
Tetrachloroethylene
Toluene
Trichlorofluoromethane
Trichloroethylene

Ethyl Acetate
1,1,1-Trichloroethane
Vinylidene Chloride
1,2-Dichloroethene
2-Butanol
Bromodichloromethane
Octane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
Dichlorobenzene
Dichlorofluoromethane
Total Mercaptans (as Methyl Mercaptan)
Hydrogen Sulphide

Dimethyl Sulphide
Dimethyl Disulphide
Total Reduced Sulphurs (TRS)

76-13-1
526-73-8
95-63-6
108-67-8
591-76-4
107-83-5
78-78-4
96-14-0
589-34-4
67-64-1
71-43-2

123-86-4

124-18-5
75-71-8
75-09-2

100-41-4

142-82-5
110-54-3
67-63-0
75-01-4

56-23-5
67-66-3

106-93-4
107-06-2

75-00-3
156-59-2
75-34-3
156-60-5
108-90-7

74-87-3
620-14-4
108-38-3

78-93-3
108-87-2
108-10-1

75-45-6
123-72-8

91-20-3

111-84-2
611-14-3
95-47-6
109-66-0
64-17-5
103-65-1
100-42-5
127-18-4
108-88-3
75-69-4
79-01-6

141-78-6
71-55-6
75-35-4

540-59-0
78-92-2
75-27-4

111-65-9
79-34-5
79-00-5

106-46-7
75-43-4
74-93-1

7783-06-4

75-18-3
624-92-0
N/A-2

Criteria
(ug m?)

800000
220
220
200
1228
1750
7080
1400
1535
11880
2.3
0.45
1000
15000
60000
500000
220
44
1900
1000
11000
2500
7300
1
0.2
24
1
0.2
3
2
0.4
5600
105
165
105
3500
4500
320
62.5
100
3000
1000
6440
1200
350000
5.6
22.5
50
4200
n/a
100
4200
19000
20
400
360
2000
6000
12
2.3
19000
115000
10
105
496
350
61800
n/a
n/a
95
500
13
13
7
30
56
13
7

Averaging Period

(hours)

24
24
24
24
24
24
24
24
24
24
24
Annual
10-minute
1
1
24
24
Annual
10-minute
24
24
24
24
24
Annual
24
24
Annual
24
24
Annual
24
24
24
24
1
10-minute
24
24
24
10-minute
24
24
24
24
24
24
10-minute
24
24
24
24
1
24
24
24
24
24
24
Annual
1
24
24
24
24
24
10-minute
24
24
24
24
10-minute
10-minute
24
10-minute
10-minute
10-minute
24

Ambient Background
Concentration

(ug m®)

0.75
0.49
0.49
0.49
4.10
0.35
2.00
0.35
0.41
19.20
0.59
0.38
4.75
4.75
1.45
242
0.35
0.35
0.44
0.44
0.41
0.76
7.50
0.03
0.03
0.50
0.24
0.24
0.04
0.09
0.09
0.27
0.04
0.04
0.04
0.46
0.46
1.26
1.00
0.85
0.85
1.39
0.40
0.41
1.02
0.00
0.65
0.65
0.50
0.49
0.44
1.09
7.70
0.49
0.43
0.07
1.61
1.30
0.06
0.06
0.36
0.55
0.04
0.08
3.05
0.34
0.47
0.03
0.03
0.34
4.20
8195
3.50
3.50
7.50
3.85
5.00
5.00

Discrete Receptor Maximum Modelled
Concentration without Background

(ug m?)

0.004
0.077
0.241
0.026
0.143
0.073
0.299
0.032
0.201
0.515
0.218
0.017
1.450
0.879
4.246
0.658
0.428
0.034
4.577
0.503
0.259
0.196
1.045
0.169
0.013
0.047
0.031
0.002
0.060
0.014
0.001
0.099
0.118
0.089
0.059
0.104
0.172
0.021
0.267
1.196
10.885
0.849
0.183
0.106
0.039
0.042
0.027
0.249
0.105
0.147
0.464
0.182
3.468
0.109
0.015
0.228
1.254
0.013
0.139
0.011
0.896
0.043
0.076
0.383
0.301
0.191
1.239
0.085
0.050
0.048
0.028
0.587
0.417
0.053
0.380
0.759
2.191
0.246

Discrete Receptor Maximum Modelled
Concentration with Background
(ug m?)

0.8
0.6
0.7
0.5
4.2
0.4
2.3
0.4
0.6
19.7
0.8
0.4
6.2
5.6
57
3.1
0.8
0.4
5.0
0.9
0.7
1.0
8.5

0.0
0.5
0.3
0.2
0.1
0.1
0.1
0.4
0.2
0.1
0.1
0.6
0.6
1.3
1.3
2.0
1.7
22
0.6
0.5
1.1
0.0
0.7
0.9
0.6
0.6
0.9
1.3
1.2
0.6
0.4
0.3
2.9
1.3
0.2
0.1
1.3
0.6
0.1
0.5
3.4
0.5
1.7
0.1
0.1
0.4
4.2
4.5
3.9
3.6
7.9
4.6
7.2
5%)

Percent of Criteria

(%)

<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
35%
88%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
19%
19%
23%
27%
120%
3%
5%
22%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
2%
2%
<1%
<1%
<1%
<1%
<1%
<1%
3%
2%
<1%
n/a
<1%
<1%
<1%
3%
<1%
<1%
<1%
<1%
2%
3%
<1%
<1%
1%
<1%
<1%
<1%
<1%
n/a
n/a
<1%
<1%
35%
30%
51%
26%
8%
55%
75%

Receptor ID

SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-2
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-2
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-2
ZOR-6
ZOR-6
ZOR-6
ZOR-6
SWO-1
SWO-2
SWO-1
SWO-1
SWO-1
ZOR-6
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-2
SWO-1
ZOR-6
ZOR-6
SWO-1
SWO-1
SWO-1
SWO-2
SWO-1
ZOR-6
SWO-1
SWO-1
ZOR-11
ZOR-11
ZOR-6
ZOR-11
ZOR-11
ZOR-11
SWO-1



Table 19: Maximum Concentrations at Top 10 Residential Receptors - Annual Chloroform

2023-2027 2033-2037 2038-2042
With Landfill With Landfill With Landfill
Receptor ID Receptor ID

Ambient Background

o Concentration m(ug Maximum Modelled Maximum Modelled e Maximum Modelled | Maximum Modelled o Maximum Modelled Maximum Modelled o
Criteria 3 . . . . Percent of Criteria . . 5 . Percent of Criteria . N . . Percent of Criteria
wgm? m~) Concentration without | Concentration with %) Receptor ID Concentration without | Concentration with %) Concentration without | Concentration with %) Receptor ID
Background (ug m?)® | Background (ug m) Background (ug m?)™ | Background (ug m?) Background (ug m?)™ [Background (ug m®)

1 0.2 ZOR-6 0.24 0.0127 0.25 127% ZOR-11 0.026 0.27 133% SWO-2 0.031 0.27 136% SWO-2
2 0.2 SWO-3 0.24 0.0095 0.25 125% SWO-2 0.022 0.26 132% SWO-3 0.028 0.27 134% SWO-3
3 0.2 SWO-2 0.24 0.0092 0.25 125% SWO-3 0.019 0.26 130% ZOR-11 0.020 0.26 131% ZOR-11
4 0.2 ZOR-8 0.24 0.0090 0.25 125% SWO-13 0.016 0.26 129% SWO-1 0.018 0.26 129% SWO-1
5 0.2 ZOR-11 0.24 0.0087 0.25 125% SWO-1 0.016 0.26 128% SWO-13 0.018 0.26 129% SWO-13
6 0.2 ZOR-5 0.24 0.0078 0.25 124% ZOR-9 0.015 0.26 128% ZOR-9 0.015 0.26 128% ZOR-6
7 0.2 ZOR-9 0.24 0.0076 0.25 124% ZOR-6 0.013 0.25 127% ZOR-6 0.014 0.25 127% ZOR-9
8 0.2 SWO-1 0.24 0.0058 0.25 123% ZOR-8 0.010 0.25 126% SWO-14 0.013 0.25 127% SWO-14
9 0.2 SWO-13 0.24 0.0057 0.25 123% SWO-14 0.010 0.25 125% SWO-15 0.012 0.25 126% ZOR-8
10 0.2 SWO-14 0.24 0.0054 0.25 123% SWO-15 0.009 0.25 125% SWO-16 0.011 0.25 126% SWO-15

[11 Ambient background concentration based on ambient monitoring results
[2] Maximum modelled concentration based on landfill sources.

2043 Post Closure
With Landfill

Maximum Modelled
Concentration without
Background (ug m?)™®

0.017
0.016
0.014
0.011
0.011
0.010
0.009
0.008
0.007
0.007

Maximum Modelled
Concentration with
Background (ug m?)

0.26
0.26
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

Percent of Criteria
(%)

129%
128%
127%
126%
126%
125%
125%
124%
124%
124%



Table 20: Maximum off-site VOC and Sulphur Concentrations - Stage 1: 2023 - 2027 - Mitigated

Maximum Modelled

. Ambient Background : i Maximum Modelled Percent of
Criteria . Concentration Without ) )
Contaminant o Averaging Period Concentration Concentration with Background Criteria
(ug m™) (ugm?) Background (ugm?) %)
(ug m*)
1,1,2-Trichloro-1,2,2- Trifluromethane 76-13-1 800000 24 0.75 0.043 0.79 <1%
1,2,3-Trimethyl Benzene 526-73-8 220 24 0.49 0.497 0.99 <1%
1,2,4-Trimethyl Benzene 95-63-6 220 24 0.49 1.703 2.19 <1%
1,3,5-Trimethyl Benzene 108-67-8 200 24 0.49 0.245 0.74 <1%
2-Methyl Hexane 591-76-4 1228 24 4.10 0.916 5.02 <1%
2-Methyl Pentane 107-83-5 1750 24 0.35 0.468 0.82 <1%
2-Methyl Butane 78-78-4 7080 24 2.00 1.921 3.92 <1%
3-Methyl Pentane 96-14-0 1400 24 0.35 0.207 0.56 <1%
3-Methyl Hexane 589-34-4 1535 24 0.41 1.295 1.70 <1%
Acetone 67-64-1 11880 24 19.20 3.579 22.78 <1%
Benzene 71-43-2 2.3 24 0.59 1.324 1.91 83%
0.45 Annual 0.38 0.163 0.54 120%
Butyl Acetate 123-86-4 1000 10-minute 4.75 4723 9.47 <1%
15000 1 4.75 2.862 7.61 <1%
Decane 124-18-5 60000 1 1.45 13.825 15.27 <1%
Dichlorodifluoromethane 75-71-8 500000 24 2.42 4.259 6.68 <1%
Dichloromethane 75-09-2 220 24 0.35 2.720 3.07 1%
44 Annual 0.52 0.330 0.85 2%
Ethyl Benzene 100-41-4 1900 10-minute 0.44 14.851 15.29 <1%
1000 24 0.44 3.279 3.71 <1%
Heptane 142-82-5 11000 24 0.41 1.901 2.31 <1%
Hexane 110-54-3 2500 24 0.76 1.386 2.15 <1%
Isopropyl Alcohol 67-63-0 7300 24 7.50 6.741 14.24 <1%
Vinyl Chloride 75-01-4 1 24 0.03 0.814 0.84 84%
0.2 Annual 0.03 0.127 0.15 76%
Carbon Tetrachloride 56-23-5 2.4 24 0.50 0.364 0.86 36%
Chloroform 67-66-3 1 24 0.24 0.240 0.48 48%
0.2 Annual 0.24 0.023 0.26 132%
Ethylene Dibromide 106-93-4 3 24 0.04 0.470 0.51 17%
Ethylene Dichloride 107-06-2 2 24 0.09 0.090 0.18 9%
0.4 Annual 0.06 0.011 0.07 17%
Chloroethane 75-00-3 5600 24 0.27 0.573 0.84 <1%
1,2-Dichloroethylene (cis) 156-59-2 105 24 0.04 0.647 0.69 <1%
1,2-Dichloroethane 75-34-3 165 24 0.04 0.526 0.57 <1%
1,2-Dichloroethylene (trans) 156-60-5 105 24 0.04 0.455 0.49 <1%
Chlorobenzene 108-90-7 3500 1 0.46 0.340 0.80 <1%
4500 10-minute 0.46 0.561 1.02 <1%
Chloromethane 74-87-3 320 24 1.26 0.141 1.40 <1%
m/p-Ethyl Toluene 620-14-4 62.5 24 1.00 1.716 2.72 4%
m/p-Xylene 108-38-3 100 24 0.85 8.059 8.91 9%
3000 10-minute 0.85 35.602 36.45 1%
Methyl Ethyl Ketone 78-93-3 1000 24 1.39 5.499 6.89 <1%
Methyl Cyclohexane 108-87-2 6440 24 0.40 1.175 1.57 <1%
Methyl Isobutyl Ketone 108-10-1 1200 24 0.41 0.690 1.10 <1%
Chlorodifluoromethane 75-45-6 350000 24 1.02 0.250 1.27 <1%
n-Butanal 123-72-8 5.6 24 - 0.269 0.27 5%
Naphthalene 91-20-3 22.5 24 0.65 0.176 0.83 4%
50 10-minute 0.65 0.812 1.46 3%
Nonane 111-84-2 4200 24 0.50 0.677 1.18 <1%
o-Ethyl Toluene 611-14-3 n/a 24 0.49 0.943 1.43 n/a
o-Xylene 95-47-6 100 24 0.44 3.063 3.50 3%
Pentane 109-66-0 4200 24 1.09 1.170 2.26 <1%
Ethanol 64-17-5 19000 1 7.70 11.292 18.99 <1%
Propyl Benzene 103-65-1 20 24 0.49 0.703 1.19 6%
Styrene 100-42-5 400 24 0.43 0.104 0.53 <1%
Tetrachloroethylene 127-18-4 360 24 0.07 1.391 1.46 <1%
Toluene 108-88-3 2000 24 1.61 8.133 9.74 <1%
Trichlorofluoromethane 75-69-4 6000 24 1.30 0.092 1.39 <1%
Trichloroethylene 79-01-6 12 24 0.06 0.997 1.05 9%
2.3 Annual 0.06 0.122 0.18 8%
Ethyl Acetate 141-78-6 19000 1 0.36 2.917 3.28 <1%
1,1,1-Trichloroethane 71-55-6 115000 24 0.55 0.290 0.84 <1%
Vinylidene Chloride 75-35-4 10 24 0.04 0.579 0.62 6%
1,2-Dichloroethene 540-59-0 105 24 0.08 2.461 2.54 2%
2-Butanol 78-92-2 496 24 3.05 1.841 4.89 <1%
Bromodichloromethane 75-27-4 350 24 0.34 1.155 1.49 <1%
Octane 111-65-9 61800 10-minute 0.47 3.392 3.86 <1%
1,1,2,2-Tetrachloroethane 79-34-5 n/a 24 0.03 0.735 0.77 n/a
1,1,2-Trichloroethane 79-00-5 n/a 24 0.03 0.376 0.40 n/a
Dichlorobenzene 106-46-7 g5] 24 0.34 0.319 0.66 <1%
Dichlorofluoromethane 75-43-4 500 24 4.20 0.180 4.38 <1%
Total Mercaptans (as Methyl Mercaptan) 74-93-1 13 10-minute 3.95 0.667 4.62 36%
Hydrogen Sulphide 7783-06-4 13 10-minute 3.50 0.472 3.97 31%
7 24 3.50 0.115 3.62 52%
Dimethyl Sulphide 75-18-3 30 10-minute 7.50 0.875 8.38 28%
Dimethyl Disulphide 624-92-0 56 10-minute 3.85 0.431 4.28 8%
Total Reduced Sulphurs (TRS) N/A-2 13 10-minute 5.00 1.654 6.65 51%

7 24 5.00 0.350 5.35 76%



Table 21: Maximum off-site VOC and Sulphur Concentrations - Stage 3: 2033 - 2037 - Mitigated

Maximum Modelled

. Ambient Background : i Maximum Modelled Percent of
Criteria . Concentration Without ) )
Contaminant o Averaging Period Concentration Concentration with Background Criteria
(ug m™) (ugm?) Background (ugm?) %)
(ug m*)
1,1,2-Trichloro-1,2,2- Trifluromethane 76-13-1 800000 24 0.75 0.031 0.78 <1%
1,2,3-Trimethyl Benzene 526-73-8 220 24 0.49 0.464 0.95 <1%
1,2,4-Trimethyl Benzene 95-63-6 220 24 0.49 1.493 1.98 <1%
1,3,5-Trimethyl Benzene 108-67-8 200 24 0.49 0.179 0.67 <1%
2-Methyl Hexane 591-76-4 1228 24 4.10 0.856 4.96 <1%
2-Methyl Pentane 107-83-5 1750 24 0.35 0.437 0.79 <1%
2-Methyl Butane 78-78-4 7080 24 2.00 1.794 3.79 <1%
3-Methyl Pentane 96-14-0 1400 24 0.35 0.193 0.54 <1%
3-Methyl Hexane 589-34-4 1535 24 0.41 1.209 1.62 <1%
Acetone 67-64-1 11880 24 19.20 3.177 22.38 <1%
Benzene 71-43-2 2.3 24 0.59 1.227 1.81 79%
0.45 Annual 0.38 0.164 0.54 120%
Butyl Acetate 123-86-4 1000 10-minute 4.75 4.751 9.50 <1%
15000 1 4.75 2.879 7.63 <1%
Decane 124-18-5 60000 1 1.45 13.908 15.36 <1%
Dichlorodifluoromethane 75-71-8 500000 24 2.42 3.945 6.37 <1%
Dichloromethane 75-09-2 220 24 0.35 2.529 2.87 1%
44 Annual 0.35 0.337 0.68 2%
Ethyl Benzene 100-41-4 1900 10-minute 0.44 14.988 15.42 <1%
1000 24 0.44 3.025 3.46 <1%
Heptane 142-82-5 11000 24 0.41 1.624 2.03 <1%
Hexane 110-54-3 2500 24 0.76 1.213 1.97 <1%
Isopropyl Alcohol 67-63-0 7300 24 7.50 6.284 13.78 <1%
Vinyl Chloride 75-01-4 1 24 0.03 0.743 0.77 77%
0.2 Annual 0.03 0.128 0.15 77%
Carbon Tetrachloride 56-23-5 2.4 24 0.50 0.364 0.86 36%
Chloroform 67-66-3 1 24 0.24 0.240 0.48 48%
0.2 Annual 0.24 0.023 0.26 130%
Ethylene Dibromide 106-93-4 3 24 0.04 0.470 0.51 17%
Ethylene Dichloride 107-06-2 2 24 0.09 0.084 0.17 9%
0.4 Annual 0.09 0.011 0.10 25%
Chloroethane 75-00-3 5600 24 0.27 0.533 0.80 <1%
1,2-Dichloroethylene (cis) 156-59-2 105 24 0.04 0.587 0.63 <1%
1,2-Dichloroethane 75-34-3 165 24 0.04 0.487 0.53 <1%
1,2-Dichloroethylene (trans) 156-60-5 105 24 0.04 0.454 0.49 <1%
Chlorobenzene 108-90-7 3500 1 0.46 0.344 0.80 <1%
4500 10-minute 0.46 0.567 1.03 <1%
Chloromethane 74-87-3 320 24 1.26 0.128 1.39 <1%
m/p-Ethyl Toluene 620-14-4 62.5 24 1.00 1.603 2.60 4%
m/p-Xylene 108-38-3 100 24 0.85 7.285 8.13 8%
3000 10-minute 0.85 35.851 36.70 1%
Methyl Ethyl Ketone 78-93-3 1000 24 1.39 5.118 6.51 <1%
Methyl Cyclohexane 108-87-2 6440 24 0.40 1.097 1.50 <1%
Methyl Isobutyl Ketone 108-10-1 1200 24 0.41 0.639 1.05 <1%
Chlorodifluoromethane 75-45-6 350000 24 1.02 0.234 1.25 <1%
n-Butanal 123-72-8 5.6 24 0.00 0.251 0.25 4%
Naphthalene 91-20-3 22.5 24 0.65 0.164 0.81 4%
50 10-minute 0.65 0.816 1.47 3%
Nonane 111-84-2 4200 24 0.50 0.632 1.13 <1%
o-Ethyl Toluene 611-14-3 n/a 24 0.49 0.881 1.37 n/a
o-Xylene 95-47-6 100 24 0.44 2.807 3.24 3%
Pentane 109-66-0 4200 24 1.09 1.093 2.18 <1%
Ethanol 64-17-5 19000 1 7.70 11.359 19.06 <1%
Propyl Benzene 103-65-1 20 24 0.49 0.656 1.15 6%
Styrene 100-42-5 400 24 0.43 0.092 0.52 <1%
Tetrachloroethylene 127-18-4 360 24 0.07 1.291 1.36 <1%
Toluene 108-88-3 2000 24 1.61 7.549 9.16 <1%
Trichlorofluoromethane 75-69-4 6000 24 1.30 0.079 1.38 <1%
Trichloroethylene 79-01-6 12 24 0.06 0.822 0.88 7%
2.3 Annual 0.06 0.107 0.16 7%
Ethyl Acetate 141-78-6 19000 1 0.36 2.942 3.30 <1%
1,1,1-Trichloroethane 71-55-6 115000 24 0.55 0.286 0.84 <1%
Vinylidene Chloride 75-35-4 10 24 0.04 0.579 0.62 6%
1,2-Dichloroethene 540-59-0 105 24 0.08 2.298 2.38 2%
2-Butanol 78-92-2 496 24 3.05 1.719 4.77 <1%
Bromodichloromethane 75-27-4 350 24 0.34 1.069 1.40 <1%
Octane 111-65-9 61800 10-minute 0.47 3.412 3.88 <1%
1,1,2,2-Tetrachloroethane 79-34-5 n/a 24 0.03 0.716 0.75 n/a
1,1,2-Trichloroethane 79-00-5 n/a 24 0.03 0.375 0.40 n/a
Dichlorobenzene 106-46-7 g5] 24 0.34 0.291 0.63 <1%
Dichlorofluoromethane 75-43-4 500 24 4.20 0.168 4.37 <1%
Total Mercaptans (as Methyl Mercaptan) 74-93-1 13 10-minute 3.95 0.899 4.85 37%
Hydrogen Sulphide 7783-06-4 13 10-minute 3.50 0.637 4.14 32%
7 24 3.50 0.133 3.63 52%
Dimethyl Sulphide 75-18-3 30 10-minute 7.50 1.010 8.51 28%
Dimethyl Disulphide 624-92-0 56 10-minute 3.85 1.023 4.87 9%
Total Reduced Sulphurs (TRS) N/A-2 13 10-minute 5.00 2.956 7.96 61%

7 24 5.00 0.667 5.67 81%



Table 22: Maximum off-site VOC and Sulphur Concentrations - Stage 4: 2038 - 2042 - Mitigated

Maximum Modelled

. Ambient Background : i Maximum Modelled Percent of
Criteria . Concentration Without ) )
Contaminant o Averaging Period Concentration Concentration with Background Criteria
(ug m™) (ugm?) Background (ugm?) %)
(ug m*)
1,1,2-Trichloro-1,2,2- Trifluromethane 76-13-1 800000 24 0.75 0.023 0.77 <1%
1,2,3-Trimethyl Benzene 526-73-8 220 24 0.49 0.308 0.80 <1%
1,2,4-Trimethyl Benzene 95-63-6 220 24 0.49 1.006 1.50 <1%
1,3,5-Trimethyl Benzene 108-67-8 200 24 0.49 0.134 0.62 <1%
2-Methyl Hexane 591-76-4 1228 24 4.10 0.567 4.67 <1%
2-Methyl Pentane 107-83-5 1750 24 0.35 0.289 0.64 <1%
2-Methyl Butane 78-78-4 7080 24 2.00 1.188 3.19 <1%
3-Methyl Pentane 96-14-0 1400 24 0.35 0.128 0.48 <1%
3-Methyl Hexane 589-34-4 1535 24 0.41 0.801 1.21 <1%
Acetone 67-64-1 11880 24 19.20 2.136 21.34 <1%
Benzene 71-43-2 2.3 24 0.59 0.813 1.40 61%
0.45 Annual 0.38 0.106 0.48 107%
Butyl Acetate 123-86-4 1000 10-minute 4.75 3.556 8.31 <1%
15000 1 4.75 2.155 6.91 <1%
Decane 124-18-5 60000 1 1.45 10.410 11.86 <1%
Dichlorodifluoromethane 75-71-8 500000 24 2.42 2.620 5.04 <1%
Dichloromethane 75-09-2 220 24 0.35 1.674 2.02 <1%
44 Annual 0.35 0.216 0.56 1%
Ethyl Benzene 100-41-4 1900 10-minute 0.44 11.199 11.63 <1%
1000 24 0.44 2.014 2.45 <1%
Heptane 142-82-5 11000 24 0.41 1.106 1.52 <1%
Hexane 110-54-3 2500 24 0.76 0.818 1.58 <1%
Isopropyl Alcohol 67-63-0 7300 24 7.50 4153 11.65 <1%
Vinyl Chloride 75-01-4 1 24 0.03 0.526 0.55 55%
0.2 Annual 0.03 0.082 0.11 54%
Carbon Tetrachloride 56-23-5 2.4 24 0.50 0.364 0.86 36%
Chloroform 67-66-3 1 24 0.24 0.240 0.48 48%
0.2 Annual 0.24 0.023 0.26 130%
Ethylene Dibromide 106-93-4 3 24 0.04 0.470 0.51 17%
Ethylene Dichloride 107-06-2 2 24 0.09 0.056 0.14 7%
0.4 Annual 0.09 0.007 0.09 24%
Chloroethane 75-00-3 5600 24 0.27 0.352 0.62 <1%
1,2-Dichloroethylene (cis) 156-59-2 105 24 0.04 0.593 0.63 <1%
1,2-Dichloroethane 75-34-3 165 24 0.04 0.322 0.36 <1%
1,2-Dichloroethylene (trans) 156-60-5 105 24 0.04 0.454 0.49 <1%
Chlorobenzene 108-90-7 3500 1 0.46 0.256 0.72 <1%
4500 10-minute 0.46 0.422 0.88 <1%
Chloromethane 74-87-3 320 24 1.26 0.085 1.35 <1%
m/p-Ethyl Toluene 620-14-4 62.5 24 1.00 1.061 2.06 3%
m/p-Xylene 108-38-3 100 24 0.85 4.868 5.72 6%
3000 10-minute 0.85 26.722 27.57 <1%
Methyl Ethyl Ketone 78-93-3 1000 24 1.39 3.382 4.77 <1%
Methyl Cyclohexane 108-87-2 6440 24 0.40 0.727 1.13 <1%
Methyl Isobutyl Ketone 108-10-1 1200 24 0.41 0.425 0.83 <1%
Chlorodifluoromethane 75-45-6 350000 24 1.02 0.155 1.17 <1%
n-Butanal 123-72-8 5.6 24 0.00 0.166 0.17 3%
Naphthalene 91-20-3 22.5 24 0.65 0.109 0.76 3%
50 10-minute 0.65 0.610 1.26 3%
Nonane 111-84-2 4200 24 0.50 0.419 0.92 <1%
o-Ethyl Toluene 611-14-3 n/a 24 0.49 0.583 1.07 n/a
o-Xylene 95-47-6 100 24 0.44 1.870 2.30 2%
Pentane 109-66-0 4200 24 1.09 0.724 1.81 <1%
Ethanol 64-17-5 19000 1 7.70 8.503 16.20 <1%
Propyl Benzene 103-65-1 20 24 0.49 0.435 0.92 5%
Styrene 100-42-5 400 24 0.43 0.062 0.49 <1%
Tetrachloroethylene 127-18-4 360 24 0.07 0.855 0.93 <1%
Toluene 108-88-3 2000 24 1.61 5.002 6.61 <1%
Trichlorofluoromethane 75-69-4 6000 24 1.30 0.054 1.35 <1%
Trichloroethylene 79-01-6 12 24 0.06 0.567 0.62 5%
2.3 Annual 0.06 0.073 0.13 6%
Ethyl Acetate 141-78-6 19000 1 0.36 2.198 2.56 <1%
1,1,1-Trichloroethane 71-55-6 115000 24 0.55 0.286 0.84 <1%
Vinylidene Chloride 75-35-4 10 24 0.04 0.579 0.62 6%
1,2-Dichloroethene 540-59-0 105 24 0.08 1.522 1.60 2%
2-Butanol 78-92-2 496 24 3.05 1.140 4.19 <1%
Bromodichloromethane 75-27-4 350 24 0.34 0.709 1.04 <1%
Octane 111-65-9 61800 10-minute 0.47 2.792 3.26 <1%
1,1,2,2-Tetrachloroethane 79-34-5 n/a 24 0.03 0.716 0.75 n/a
1,1,2-Trichloroethane 79-00-5 n/a 24 0.03 0.375 0.40 n/a
Dichlorobenzene 106-46-7 g5] 24 0.34 0.194 0.53 <1%
Dichlorofluoromethane 75-43-4 500 24 4.20 0.111 4.31 <1%
Total Mercaptans (as Methyl Mercaptan) 74-93-1 13 10-minute 3.95 0.881 4.83 37%
Hydrogen Sulphide 7783-06-4 13 10-minute 3.50 0.625 4.12 32%
7 24 3.50 0.142 3.64 52%
Dimethyl Sulphide 75-18-3 30 10-minute 7.50 0.641 8.14 27%
Dimethyl Disulphide 624-92-0 56 10-minute 3.85 1.130 4.98 9%
Total Reduced Sulphurs (TRS) N/A-2 13 10-minute 5.00 3.263 8.26 64%

7 24 5.00 0.722 5.72 82%



Table 23: Maximum off-site VOC and Sulphur Concentrations - Post Closure: 2043 - Mitigated

Maximum Modelled

. Ambient Background : i Maximum Modelled Percent of
Criteria . Concentration Without ) )
Contaminant o Averaging Period Concentration Concentration with Background Criteria
(ug m™) (ugm?) Background (ugm?) %)
(ug m*)
1,1,2-Trichloro-1,2,2- Trifluromethane 76-13-1 800000 24 0.75 0.011 0.76 <1%
1,2,3-Trimethyl Benzene 526-73-8 220 24 0.49 0.201 0.69 <1%
1,2,4-Trimethyl Benzene 95-63-6 220 24 0.49 0.627 1.12 <1%
1,3,5-Trimethyl Benzene 108-67-8 200 24 0.49 0.068 0.56 <1%
2-Methyl Hexane 591-76-4 1228 24 4.10 0.371 4.47 <1%
2-Methyl Pentane 107-83-5 1750 24 0.35 0.190 0.54 <1%
2-Methyl Butane 78-78-4 7080 24 2.00 0.778 2.78 <1%
3-Methyl Pentane 96-14-0 1400 24 0.35 0.084 0.43 <1%
3-Methyl Hexane 589-34-4 1535 24 0.41 0.524 0.93 <1%
Acetone 67-64-1 11880 24 19.20 1.341 20.54 <1%
Benzene 71-43-2 2.3 24 0.59 0.530 1.12 48%
0.45 Annual 0.38 0.074 0.45 100%
Butyl Acetate 123-86-4 1000 10-minute 4.75 2.023 6.77 <1%
15000 1 4.75 1.226 5.98 <1%
Decane 124-18-5 60000 1 1.45 5.923 7.37 <1%
Dichlorodifluoromethane 75-71-8 500000 24 2.42 1.712 413 <1%
Dichloromethane 75-09-2 220 24 0.35 1.097 1.44 <1%
44 Annual 0.35 0.152 0.50 1%
Ethyl Benzene 100-41-4 1900 10-minute 0.44 6.387 6.82 <1%
1000 24 0.44 1.308 1.74 <1%
Heptane 142-82-5 11000 24 0.41 0.673 1.08 <1%
Hexane 110-54-3 2500 24 0.76 0.509 1.27 <1%
Isopropyl Alcohol 67-63-0 7300 24 7.50 2.719 10.22 <1%
Vinyl Chloride 75-01-4 1 24 0.03 0.317 0.34 34%
0.2 Annual 0.03 0.058 0.08 42%
Carbon Tetrachloride 56-23-5 2.4 24 0.50 0.364 0.86 36%
Chloroform 67-66-3 1 24 0.24 0.240 0.48 48%
0.2 Annual 0.24 0.023 0.26 130%
Ethylene Dibromide 106-93-4 3 24 0.04 0.470 0.51 17%
Ethylene Dichloride 107-06-2 2 24 0.09 0.037 0.12 6%
0.4 Annual 0.09 0.005 0.09 23%
Chloroethane 75-00-3 5600 24 0.27 0.298 0.56 <1%
1,2-Dichloroethylene (cis) 156-59-2 105 24 0.04 0.576 0.62 <1%
1,2-Dichloroethane 75-34-3 165 24 0.04 0.238 0.28 <1%
1,2-Dichloroethylene (trans) 156-60-5 105 24 0.04 0.454 0.49 <1%
Chlorobenzene 108-90-7 3500 1 0.46 0.146 0.61 <1%
4500 10-minute 0.46 0.240 0.70 <1%
Chloromethane 74-87-3 320 24 1.26 0.055 1.32 <1%
m/p-Ethyl Toluene 620-14-4 62.5 24 1.00 0.695 1.70 3%
m/p-Xylene 108-38-3 100 24 0.85 3.114 3.96 4%
3000 10-minute 0.85 15.201 16.05 <1%
Methyl Ethyl Ketone 78-93-3 1000 24 1.39 2.211 3.60 <1%
Methyl Cyclohexane 108-87-2 6440 24 0.40 0.476 0.88 <1%
Methyl Isobutyl Ketone 108-10-1 1200 24 0.41 0.277 0.69 <1%
Chlorodifluoromethane 75-45-6 350000 24 1.02 0.101 1.12 <1%
n-Butanal 123-72-8 5.6 24 0.00 0.109 0.11 2%
Naphthalene 91-20-3 22.5 24 0.65 0.071 0.72 3%
50 10-minute 0.65 0.347 1.00 2%
Nonane 111-84-2 4200 24 0.50 0.274 0.77 <1%
o-Ethyl Toluene 611-14-3 n/a 24 0.49 0.382 0.87 n/a
o-Xylene 95-47-6 100 24 0.44 1.207 1.64 2%
Pentane 109-66-0 4200 24 1.09 0.474 1.56 <1%
Ethanol 64-17-5 19000 1 7.70 4.838 12.54 <1%
Propyl Benzene 103-65-1 20 24 0.49 0.285 0.77 4%
Styrene 100-42-5 400 24 0.43 0.039 0.46 <1%
Tetrachloroethylene 127-18-4 360 24 0.07 0.559 0.63 <1%
Toluene 108-88-3 2000 24 1.61 3.266 4.88 <1%
Trichlorofluoromethane 75-69-4 6000 24 1.30 0.033 1.33 <1%
Trichloroethylene 79-01-6 12 24 0.06 0.334 0.39 3%
2.3 Annual 0.06 0.047 0.10 4%
Ethyl Acetate 141-78-6 19000 1 0.36 1.254 1.61 <1%
1,1,1-Trichloroethane 71-55-6 115000 24 0.55 0.285 0.84 <1%
Vinylidene Chloride 75-35-4 10 24 0.04 0.578 0.62 6%
1,2-Dichloroethene 540-59-0 105 24 0.08 0.997 1.08 1%
2-Butanol 78-92-2 496 24 3.05 0.745 3.80 <1%
Bromodichloromethane 75-27-4 350 24 0.34 0.463 0.80 <1%
Octane 111-65-9 61800 10-minute 0.47 2.782 3.25 <1%
1,1,2,2-Tetrachloroethane 79-34-5 n/a 24 0.03 0.714 0.75 n/a
1,1,2-Trichloroethane 79-00-5 n/a 24 0.03 0.375 0.40 n/a
Dichlorobenzene 106-46-7 g5] 24 0.34 0.125 0.46 <1%
Dichlorofluoromethane 75-43-4 500 24 4.20 0.073 4.27 <1%
Total Mercaptans (as Methyl Mercaptan) 74-93-1 13 10-minute 3.95 0.881 4.83 37%
Hydrogen Sulphide 7783-06-4 13 10-minute 3.50 0.625 4.12 32%
7 24 3.50 0.159 3.66 52%
Dimethyl Sulphide 75-18-3 30 10-minute 7.50 0.570 8.07 27%
Dimethyl Disulphide 624-92-0 56 10-minute 3.85 1.138 4.99 9%
Total Reduced Sulphurs (TRS) N/A-2 13 10-minute 5.00 3.288 8.29 64%

7 24 5.00 0.746 5.75 82%



Table 24: Maximum Residential Receptor VOC and Sulphur Concentrations - Stage 1: 2023 - 2027 - Mitigated

Contaminant

1,1,2-Trichloro-1,2,2- Trifluromethane
1,2,3-Trimethyl Benzene
1,2,4-Trimethyl Benzene
1,3,5-Trimethyl Benzene
2-Methyl Hexane
2-Methyl Pentane
2-Methyl Butane
3-Methyl Pentane
3-Methyl Hexane
Acetone

Benzene

Butyl Acetate

Decane
Dichlorodifluoromethane
Dichloromethane

Ethyl Benzene

Heptane

Hexane
Isopropyl Alcohol
Vinyl Chloride

Carbon Tetrachloride
Chloroform

Ethylene Dibromide
Ethylene Dichloride

Chloroethane
1,2-Dichloroethylene (cis)
1,2-Dichloroethane
1,2-Dichloroethylene (trans)
Chlorobenzene

Chloromethane
m/p-Ethyl Toluene
m/p-Xylene

Methyl Ethyl Ketone
Methyl Cyclohexane
Methyl Isobutyl Ketone
Chlorodifluoromethane
n-Butanal

Naphthalene

Nonane

o-Ethyl Toluene
o-Xylene

Pentane

Ethanol

Propyl Benzene
Styrene
Tetrachloroethylene
Toluene
Trichlorofluoromethane
Trichloroethylene

Ethyl Acetate
1,1,1-Trichloroethane
Vinylidene Chloride
1,2-Dichloroethene
2-Butanol
Bromodichloromethane
Octane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
Dichlorobenzene
Dichlorofluoromethane
Total Mercaptans (as Methyl Mercaptan)
Hydrogen Sulphide

Dimethyl Sulphide
Dimethyl Disulphide
Total Reduced Sulphurs (TRS)

76-13-1
526-73-8
95-63-6
108-67-8
591-76-4
107-83-5
78-78-4
96-14-0
589-34-4
67-64-1
71-43-2

123-86-4

124-18-5
75-71-8
75-09-2

100-41-4

142-82-5
110-54-3
67-63-0
75-01-4

56-23-5
67-66-3

106-93-4
107-06-2

75-00-3
156-59-2
75-34-3
156-60-5
108-90-7

74-87-3
620-14-4
108-38-3

78-93-3
108-87-2
108-10-1

75-45-6
123-72-8

91-20-3

111-84-2
611-14-3
95-47-6
109-66-0
64-17-5
103-65-1
100-42-5
127-18-4
108-88-3
75-69-4
79-01-6

141-78-6
71-55-6
75-35-4

540-59-0
78-92-2
75-27-4

111-65-9
79-34-5
79-00-5

106-46-7
75-43-4
74-93-1

7783-06-4

75-18-3
624-92-0
N/A-2

Criteria
(ug m?)

800000
220
220
200
1228
1750
7080
1400
1535
11880
2.3
0.45
1000
15000
60000
500000
220
44
1900
1000
11000
2500
7300
1
0.2
24
1
0.2
3
2
0.4
5600
105
165
105
3500
4500
320
62.5
100
3000
1000
6440
1200
350000
5.6
22.5
50
4200
n/a
100
4200
19000
20
400
360
2000
6000
12
2.3
19000
115000
10
105
496
350
61800
n/a
n/a
95
500
13
13

30
56
13

Averaging Period

(hours)

24
24
24
24
24
24
24
24
24
24
24
Annual
10-minute
1
1
24
24
Annual
10-minute
24
24
24
24
24
Annual
24
24
Annual
24
24
Annual
24
24
24
24
1
10-minute
24
24
24
10-minute
24
24
24
24
24
24
10-minute
24
24
24
24
1
24
24
24
24
24
24
Annual
1
24
24
24
24
24
10-minute
24
24
24
24
10-minute
10-minute
24
10-minute
10-minute
10-minute
24

Ambient Background
Concentration

(ug m®)

0.75
0.49
0.49
0.49
4.10
0.35
2.00
0.35
0.41
19.20
0.59
0.38
4.75
4.75
1.45
242
0.35
0.52
0.44
0.44
0.41
0.76
7.50
0.03
0.03
0.50
0.24
0.24
0.04
0.09
0.06
0.27
0.04
0.04
0.04
0.46
0.46
1.26
1.00
0.85
0.85
1.39
0.40
0.41
1.02

0.65
0.65
0.50
0.49
0.44
1.09
7.70
0.49
0.43
0.07
1.61
1.30
0.06
0.06
0.36
0.55
0.04
0.08
3.05
0.34
0.47
0.03
0.03
0.34
4.20
8195
3.50
3.50
7.50
3.85
5.00
5.00

Discrete Receptor Maximum Modelled
Concentration without Background

(ug m?)

0.004
0.057
0.185
0.023
0.105
0.054
0.221
0.024
0.149
0.392
0.154
0.012
1.927
1.168
5.641
0.489
0.313
0.022
6.089
0.373
0.202
0.151
0.773
0.120
0.009
0.033
0.023
0.002
0.042
0.010
0.001
0.068
0.086
0.062
0.042
0.141
0.233
0.016
0.197
0.902
14.692
0.630
0.135
0.079
0.029
0.031
0.020
0.331
0.078
0.109
0.346
0.135
4.607
0.081
0.011
0.162
0.931
0.010
0.105
0.008
1.194
0.033
0.054
0.283
0.215
0.135
1.384
0.084
0.036
0.036
0.021
0.265
0.188
0.012
0.342
0.171
0.473
0.029

Discrete Receptor Maximum Modelled
Concentration with Background
(ug m?)

0.754
0.547
0.675
0.513
4.205
0.404
2.221
0.374
0.559
19.592
0.739
0.390
6.677
5918
7.091
2.909
0.658
0.539
6.524
0.808
0.612
0.911
8.273
0.146
0.035
0.533
0.260
0.242
0.081
0.097
0.060
0.333
0.126
0.102
0.082
0.601
0.693
1.276
1.197
1.752
15.542
2.020
0.535
0.489
1.049
0.031
0.670
0.981
0.578
0.599
0.781
1.225
12.307
0.571
0.436
0.232
2.541
1.310
0.160
0.069
1.554
0.583
0.093
0.362
3.265
0.470
1.849
0.119
0.064
0.376
4.221
4.215
3.688
3512
7.842
4.021
5.473
5.029

Percent of Criteria

(%)

<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
32%
87%
<1%
<1%
<1%
<1%
<1%
1%
<1%
<1%
<1%
<1%
<1%
15%
17%
22%
26%
121%
3%
5%
15%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
2%
2%
<1%
<1%
<1%
<1%
<1%
<1%
3%
2%
<1%
n/a
<1%
<1%
<1%
3%
<1%
<1%
<1%
<1%
1%
3%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
n/a
n/a
<1%
<1%
32%
28%
50%
26%
7%
42%
72%

Receptor ID

ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-11
ZOR-11
ZOR-11
ZOR-6
ZOR-6
ZOR-6
ZOR-11
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-5
ZOR-6
ZOR-6
ZOR-11
ZOR-11
ZOR-6
ZOR-6
ZOR-6
ZOR-11
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-11
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-11
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-11
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-11
ZOR-6
ZOR-6
ZOR-6
ZOR-6
ZOR-11
ZOR-11
ZOR-6
ZOR-11
ZOR-11
ZOR-11
ZOR-6



Table 25: Maximum Residential Receptor VOC and Sulphur Concentrations - Stage 3: 2033 - 2037 - Mitigated

Contaminant

1,1,2-Trichloro-1,2,2- Trifluromethane
1,2,3-Trimethyl Benzene
1,2,4-Trimethyl Benzene
1,3,5-Trimethyl Benzene
2-Methyl Hexane
2-Methyl Pentane
2-Methyl Butane
3-Methyl Pentane
3-Methyl Hexane
Acetone

Benzene

Butyl Acetate

Decane
Dichlorodifluoromethane
Dichloromethane

Ethyl Benzene

Heptane

Hexane
Isopropyl Alcohol
Vinyl Chloride

Carbon Tetrachloride
Chloroform

Ethylene Dibromide
Ethylene Dichloride

Chloroethane
1,2-Dichloroethylene (cis)
1,2-Dichloroethane
1,2-Dichloroethylene (trans)
Chlorobenzene

Chloromethane
m/p-Ethyl Toluene
m/p-Xylene

Methyl Ethyl Ketone
Methyl Cyclohexane
Methyl Isobutyl Ketone
Chlorodifluoromethane
n-Butanal

Naphthalene

Nonane

o-Ethyl Toluene
o-Xylene

Pentane

Ethanol

Propyl Benzene
Styrene
Tetrachloroethylene
Toluene
Trichlorofluoromethane
Trichloroethylene

Ethyl Acetate
1,1,1-Trichloroethane
Vinylidene Chloride
1,2-Dichloroethene
2-Butanol
Bromodichloromethane
Octane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
Dichlorobenzene
Dichlorofluoromethane
Total Mercaptans (as Methyl Mercaptan)
Hydrogen Sulphide

Dimethyl Sulphide
Dimethyl Disulphide
Total Reduced Sulphurs (TRS)

76-13-1
526-73-8
95-63-6
108-67-8
591-76-4
107-83-5
78-78-4
96-14-0
589-34-4
67-64-1
71-43-2

123-86-4

124-18-5
75-71-8
75-09-2

100-41-4

142-82-5
110-54-3
67-63-0
75-01-4

56-23-5
67-66-3

106-93-4
107-06-2

75-00-3
156-59-2
75-34-3
156-60-5
108-90-7

74-87-3
620-14-4
108-38-3

78-93-3
108-87-2
108-10-1

75-45-6
123-72-8

91-20-3

111-84-2
611-14-3
95-47-6
109-66-0
64-17-5
103-65-1
100-42-5
127-18-4
108-88-3
75-69-4
79-01-6

141-78-6
71-55-6
75-35-4

540-59-0
78-92-2
75-27-4

111-65-9
79-34-5
79-00-5

106-46-7
75-43-4
74-93-1

7783-06-4

75-18-3
624-92-0
N/A-2

Criteria
(ug m?)

800000
220
220
200
1228
1750
7080
1400
1535
11880
2.3
0.45
1000
15000
60000
500000
220
44
1900
1000
11000
2500
7300
1
0.2
24
1
0.2
3
2
0.4
5600
105
165
105
3500
4500
320
62.5
100
3000
1000
6440
1200
350000
5.6
22.5
50
4200
n/a
100
4200
19000
20
400
360
2000
6000
12
2.3
19000
115000
10
105
496
350
61800
n/a
n/a
95
500
13
13
7
30
56
13
7

Averaging Period

(hours)

24
24
24
24
24
24
24
24
24
24
24
Annual
10-minute
1
1
24
24
Annual
10-minute
24
24
24
24
24
Annual
24
24
Annual
24
24
Annual
24
24
24
24
1
10-minute
24
24
24
10-minute
24
24
24
24
24
24
10-minute
24
24
24
24
1
24
24
24
24
24
24
Annual
1
24
24
24
24
24
10-minute
24
24
24
24
10-minute
10-minute
24
10-minute
10-minute
10-minute
24

Ambient Background
Concentration

(ug m®)

0.75
0.49
0.49
0.49
4.10
0.35
2.00
0.35
0.41
19.20
0.59
0.38
4.75
4.75
1.45
242
0.35
0.35
0.44
0.44
0.41
0.76
7.50
0.03
0.03
0.50
0.24
0.24
0.04
0.09
0.09
0.27
0.04
0.04
0.04
0.46
0.46
1.26
1.00
0.85
0.85
1.39
0.40
0.41
1.02
0.00
0.65
0.65
0.50
0.49
0.44
1.09
7.70
0.49
0.43
0.07
1.61
1.30
0.06
0.06
0.36
0.55
0.04
0.08
3.05
0.34
0.47
0.03
0.03
0.34
4.20
8195
3.50
3.50
7.50
3.85
5.00
5.00

Discrete Receptor Maximum Modelled
Concentration without Background

(ug m?)

0.008
0.132
0.419
0.048
0.244
0.125
0.511
0.055
0.345
0.894
0.359
0.026
2.990
1.812
8.753
1.124
0.725
0.053
9.446
0.860
0.453
0.341
1.790
0.279
0.020
0.033
0.023
0.002
0.042
0.024
0.002
0.159
0.180
0.144
0.043
0.217
0.359
0.036
0.457
2.062
22.627
1.457
0.313
0.182
0.067
0.072
0.047
0.513
0.180
0.251
0.797
0.312
7.149
0.187
0.026
0.377
2.149
0.022
0.235
0.017
1.853
0.047
0.055
0.655
0.500
0314
2.147
0.131
0.037
0.082
0.048
0.577
0.409
0.038
0.605
0.528
1.495
0.130

Discrete Receptor Maximum Modelled
Concentration with Background
(ug m?)

0.8
0.6
0.9
0.5
4.3
0.5
25
0.4
0.8
20.1
0.9
0.4
7.7
6.6
10.2
35
1.1
0.4
9.9
1.3
0.9
1.1
9.3

0.0
0.5
0.3
0.2
0.1
0.1
0.1
0.4
0.2
0.2
0.1
0.7
0.8
1.3
1.5
2.9
2815
2.8
0.7
0.6
1.1
0.1
0.7
1.2
0.7
0.7
1.2
1.4
14.8
0.7
0.5
0.4
3.8
1.3
0.3
0.1
2.2
0.6
0.1
0.7
3.6
0.6
2.6
0.2
0.1
0.4
4.2
4.5
3.9
Bi5)
8.1
4.4
6.5
5.1

Percent of Criteria

(%)

<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
41%
90%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
30%
23%
22%
26%
119%
3%
6%
22%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
2%
3%
<1%
<1%
<1%
<1%
<1%
1%
3%
2%
<1%
n/a
1%
<1%
<1%
3%
<1%
<1%
<1%
<1%
2%
3%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
n/a

<1%
<1%
35%
30%
51%
27%
8%
50%
73%

Receptor ID

SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
ZOR-11
ZOR-11
ZOR-11
ZOR-11
SWO-1
SWO-1
ZOR-11
ZOR-11
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
ZOR-11
ZOR-6
ZOR-6
ZOR-6
ZOR-6
SWO-1
ZOR-11
SWO-1
SWO-1
SWO-1
ZOR-6
ZOR-11
ZOR-11
SWO-1
SWO-1
SWO-1
ZOR-11
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
ZOR-11
SWO-1
SWO-1
SWO-1
SWO-1
ZOR-11
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
ZOR-11
ZOR-11
SWO-1
ZOR-6
SWO-1
SWO-1
SWO-1
ZOR-11
SWO-1
ZOR-6
SWO-1
SWO-1
ZOR-11
ZOR-11
SWO-1
ZOR-11
ZOR-11
ZOR-11
SWO-1



Table 26: Maximum Residential Receptor VOC and Sulphur Concentrations - Stage 4: 2038 - 2042 - Mitigated

Contaminant

1,1,2-Trichloro-1,2,2- Trifluromethane
1,2,3-Trimethyl Benzene
1,2,4-Trimethyl Benzene
1,3,5-Trimethyl Benzene
2-Methyl Hexane
2-Methyl Pentane
2-Methyl Butane
3-Methyl Pentane
3-Methyl Hexane
Acetone

Benzene

Butyl Acetate

Decane
Dichlorodifluoromethane
Dichloromethane

Ethyl Benzene

Heptane

Hexane
Isopropyl Alcohol
Vinyl Chloride

Carbon Tetrachloride
Chloroform

Ethylene Dibromide
Ethylene Dichloride

Chloroethane
1,2-Dichloroethylene (cis)
1,2-Dichloroethane
1,2-Dichloroethylene (trans)
Chlorobenzene

Chloromethane
m/p-Ethyl Toluene
m/p-Xylene

Methyl Ethyl Ketone
Methyl Cyclohexane
Methyl Isobutyl Ketone
Chlorodifluoromethane
n-Butanal

Naphthalene

Nonane

o-Ethyl Toluene
o-Xylene

Pentane

Ethanol

Propyl Benzene
Styrene
Tetrachloroethylene
Toluene
Trichlorofluoromethane
Trichloroethylene

Ethyl Acetate
1,1,1-Trichloroethane
Vinylidene Chloride
1,2-Dichloroethene
2-Butanol
Bromodichloromethane
Octane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
Dichlorobenzene
Dichlorofluoromethane
Total Mercaptans (as Methyl Mercaptan)
Hydrogen Sulphide

Dimethyl Sulphide
Dimethyl Disulphide
Total Reduced Sulphurs (TRS)

76-13-1
526-73-8
95-63-6
108-67-8
591-76-4
107-83-5
78-78-4
96-14-0
589-34-4
67-64-1
71-43-2

123-86-4

124-18-5
75-71-8
75-09-2

100-41-4

142-82-5
110-54-3
67-63-0
75-01-4

56-23-5
67-66-3

106-93-4
107-06-2

75-00-3
156-59-2
75-34-3
156-60-5
108-90-7

74-87-3
620-14-4
108-38-3

78-93-3
108-87-2
108-10-1

75-45-6
123-72-8

91-20-3

111-84-2
611-14-3
95-47-6
109-66-0
64-17-5
103-65-1
100-42-5
127-18-4
108-88-3
75-69-4
79-01-6

141-78-6
71-55-6
75-35-4

540-59-0
78-92-2
75-27-4

111-65-9
79-34-5
79-00-5

106-46-7
75-43-4
74-93-1

7783-06-4

75-18-3
624-92-0
N/A-2

Criteria
(ug m?)

800000
220
220
200
1228
1750
7080
1400
1535
11880
2.3
0.45
1000
15000
60000
500000
220
44
1900
1000
11000
2500
7300
1
0.2
24
1
0.2
3
2
0.4
5600
105
165
105
3500
4500
320
62.5
100
3000
1000
6440
1200
350000
5.6
22.5
50
4200
n/a
100
4200
19000
20
400
360
2000
6000
12
2.3
19000
115000
10
105
496
350
61800
n/a
n/a
95
500
13
13
7
30
56
13
7

Averaging Period

(hours)

24
24
24
24
24
24
24
24
24
24
24
Annual
10-minute
1
1
24
24
Annual
10-minute
24
24
24
24
24
Annual
24
24
Annual
24
24
Annual
24
24
24
24
1
10-minute
24
24
24
10-minute
24
24
24
24
24
24
10-minute
24
24
24
24
1
24
24
24
24
24
24
Annual
1
24
24
24
24
24
10-minute
24
24
24
24
10-minute
10-minute
24
10-minute
10-minute
10-minute
24

Ambient Background
Concentration

(ug m®)

0.75
0.49
0.49
0.49
4.10
0.35
2.00
0.35
0.41
19.20
0.59
0.38
4.75
4.75
1.45
242
0.35
0.35
0.44
0.44
0.41
0.76
7.50
0.03
0.03
0.50
0.24
0.24
0.04
0.09
0.09
0.27
0.04
0.04
0.04
0.46
0.46
1.26
1.00
0.85
0.85
1.39
0.40
0.41
1.02
0.00
0.65
0.65
0.50
0.49
0.44
1.09
7.70
0.49
0.43
0.07
1.61
1.30
0.06
0.06
0.36
0.55
0.04
0.08
3.05
0.34
0.47
0.03
0.03
0.34
4.20
8195
3.50
3.50
7.50
3.85
5.00
5.00

Discrete Receptor Maximum Modelled
Concentration without Background

(ug m?)

0.009
0.146
0.462
0.053
0.269
0.137
0.564
0.061
0.380
0.986
0.386
0.030
3.089
1.872
9.042
1.241
0.793
0.062
9.716
0.949
0.501
0.376
1.967
0.301
0.024
0.033
0.023
0.002
0.042
0.027
0.002
0.168
0.183
0.153
0.043
0.222
0.366
0.040
0.504
2.276
23.209
1.601
0.345
0.201
0.074
0.079
0.052
0.530
0.199
0.277
0.878
0.343
7.386
0.206
0.028
0.406
2.367
0.024
0.253
0.020
1.907
0.045
0.054
0.723
0.543
0.337
2.251
0.127
0.037
0.091
0.053
0.587
0.417
0.048
0.452
0.752
2171
0.225

Discrete Receptor Maximum Modelled
Concentration with Background
(ug m?)

0.8
0.6
1.0
0.5
4.4
0.5
2.6
0.4
0.8
20.2
1.0
0.4
7.8
6.6
10.5
37
1.1
0.4
10.2
1.4
0.9
1.1
9.5

0.0
0.5
0.3
0.2
0.1
0.1
0.1
0.4
0.2
0.2
0.1
0.7
0.8
1.3
1.5
3.1
24.1
3.0
0.7
0.6
1.1
0.1
0.7
1.2
0.7
0.8
1.3
1.4
15.1
0.7
0.5
0.5
4.0
1.3
0.3
0.1
2.3
0.6
0.1
0.8
3.6
0.7
2.7
0.2
0.1
0.4
43
4.5
3.9
Bi5)
8.0
4.6
7.2
5%)

Percent of Criteria

(%)

<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
42%

<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
33%
25%
22%
26%
119%
3%
6%
22%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
2%
3%
<1%
<1%
<1%
<1%
<1%
1%
3%
2%
<1%
n/a
1%
<1%
<1%
3%
<1%
<1%
<1%
<1%
3%
3%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
n/a

<1%
<1%
35%
30%
51%
27%
8%
55%
75%

Receptor ID

SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-2
SWO-1
SWO-1
SWO-1
SWO-3
SWO-3
SWO-2
SWO-1
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-2
ZOR-6
ZOR-6
ZOR-6
ZOR-6
SWO-3
SWO-2
SWO-3
SWO-3
SWO-3
ZOR-6
SWO-1
SWO-1
SWO-3
SWO-3
SWO-3
SWO-1
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-1
SWO-3
SWO-3
SWO-3
SWO-3
SWO-1
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-3
SWO-2
SWO-1
SWO-1
ZOR-6
SWO-3
SWO-3
SWO-3
SWO-2
SWO-1
ZOR-6
SWO-3
SWO-3
ZOR-11
ZOR-11
SWO-1
ZOR-11
ZOR-11
ZOR-11
SWO-1



Table 27: Maximum Residential Receptor VOC and Sulphur Concentrations - Post Closure: 2043 - Mitigated

Contaminant

1,1,2-Trichloro-1,2,2- Trifluromethane
1,2,3-Trimethyl Benzene
1,2,4-Trimethyl Benzene
1,3,5-Trimethyl Benzene
2-Methyl Hexane
2-Methyl Pentane
2-Methyl Butane
3-Methyl Pentane
3-Methyl Hexane
Acetone

Benzene

Butyl Acetate

Decane
Dichlorodifluoromethane
Dichloromethane

Ethyl Benzene

Heptane

Hexane
Isopropyl Alcohol
Vinyl Chloride

Carbon Tetrachloride
Chloroform

Ethylene Dibromide
Ethylene Dichloride

Chloroethane
1,2-Dichloroethylene (cis)
1,2-Dichloroethane
1,2-Dichloroethylene (trans)
Chlorobenzene

Chloromethane
m/p-Ethyl Toluene
m/p-Xylene

Methyl Ethyl Ketone
Methyl Cyclohexane
Methyl Isobutyl Ketone
Chlorodifluoromethane
n-Butanal

Naphthalene

Nonane

o-Ethyl Toluene
o-Xylene

Pentane

Ethanol

Propyl Benzene
Styrene
Tetrachloroethylene
Toluene
Trichlorofluoromethane
Trichloroethylene

Ethyl Acetate
1,1,1-Trichloroethane
Vinylidene Chloride
1,2-Dichloroethene
2-Butanol
Bromodichloromethane
Octane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
Dichlorobenzene
Dichlorofluoromethane
Total Mercaptans (as Methyl Mercaptan)
Hydrogen Sulphide

Dimethyl Sulphide
Dimethyl Disulphide
Total Reduced Sulphurs (TRS)

76-13-1
526-73-8
95-63-6
108-67-8
591-76-4
107-83-5
78-78-4
96-14-0
589-34-4
67-64-1
71-43-2

123-86-4

124-18-5
75-71-8
75-09-2

100-41-4

142-82-5
110-54-3
67-63-0
75-01-4

56-23-5
67-66-3

106-93-4
107-06-2

75-00-3
156-59-2
75-34-3
156-60-5
108-90-7

74-87-3
620-14-4
108-38-3

78-93-3
108-87-2
108-10-1

75-45-6
123-72-8

91-20-3

111-84-2
611-14-3
95-47-6
109-66-0
64-17-5
103-65-1
100-42-5
127-18-4
108-88-3
75-69-4
79-01-6

141-78-6
71-55-6
75-35-4

540-59-0
78-92-2
75-27-4

111-65-9
79-34-5
79-00-5

106-46-7
75-43-4
74-93-1

7783-06-4

75-18-3
624-92-0
N/A-2

Criteria
(ug m?)

800000
220
220
200
1228
1750
7080
1400
1535
11880
2.3
0.45
1000
15000
60000
500000
220
44
1900
1000
11000
2500
7300
1
0.2
24
1
0.2
3
2
0.4
5600
105
165
105
3500
4500
320
62.5
100
3000
1000
6440
1200
350000
5.6
22.5
50
4200
n/a
100
4200
19000
20
400
360
2000
6000
12
2.3
19000
115000
10
105
496
350
61800
n/a
n/a
95
500
13
13
7
30
56
13
7

Averaging Period

(hours)

24
24
24
24
24
24
24
24
24
24
24
Annual
10-minute
1
1
24
24
Annual
10-minute
24
24
24
24
24
Annual
24
24
Annual
24
24
Annual
24
24
24
24
1
10-minute
24
24
24
10-minute
24
24
24
24
24
24
10-minute
24
24
24
24
1
24
24
24
24
24
24
Annual
1
24
24
24
24
24
10-minute
24
24
24
24
10-minute
10-minute
24
10-minute
10-minute
10-minute
24

Ambient Background
Concentration

(ug m®)

0.75
0.49
0.49
0.49
4.10
0.35
2.00
0.35
0.41
19.20
0.59
0.38
4.75
4.75
1.45
242
0.35
0.35
0.44
0.44
0.41
0.76
7.50
0.03
0.03
0.50
0.24
0.24
0.04
0.09
0.09
0.27
0.04
0.04
0.04
0.46
0.46
1.26
1.00
0.85
0.85
1.39
0.40
0.41
1.02
0.00
0.65
0.65
0.50
0.49
0.44
1.09
7.70
0.49
0.43
0.07
1.61
1.30
0.06
0.06
0.36
0.55
0.04
0.08
3.05
0.34
0.47
0.03
0.03
0.34
4.20
8195
3.50
3.50
7.50
3.85
5.00
5.00

Discrete Receptor Maximum Modelled
Concentration without Background

(ug m?)

0.004
0.077
0.241
0.026
0.143
0.073
0.299
0.032
0.201
0.515
0.214
0.017
1.450
0.879
4.246
0.658
0.426
0.034
4.577
0.503
0.259
0.196
1.045
0.166
0.013
0.033
0.022
0.002
0.042
0.014
0.001
0.096
0.111
0.086
0.042
0.104
0.172
0.021
0.267
1.196
10.885
0.849
0.183
0.106
0.039
0.042
0.027
0.249
0.105
0.147
0.464
0.182
3.468
0.109
0.015
0.224
1.254
0.013
0.136
0.011
0.896
0.032
0.054
0.383
0.297
0.187
1.142
0.085
0.036
0.048
0.028
0.587
0.417
0.053
0.380
0.759
2.191
0.246

Discrete Receptor Maximum Modelled
Concentration with Background
(ug m?)

0.8
0.6
0.7
0.5
4.2
0.4
2.3
0.4
0.6
19.7
0.8
0.4
6.2
5.6
57
3.1
0.8
0.4
5.0
0.9
0.7
1.0
8.5

0.0
0.5
0.3
0.2
0.1
0.1
0.1
0.4
0.2
0.1
0.1
0.6
0.6
1.3
1.3
2.0
1.7
22
0.6
0.5
1.1
0.0
0.7
0.9
0.6
0.6
0.9
1.3
1.2
0.6
0.4
0.3
2.9
1.3
0.2
0.1
1.3
0.6
0.1
0.5
33
0.5
1.6
0.1
0.1
0.4
4.2
4.5
3.9
3.6
7.9
4.6
7.2
5%)

Percent of Criteria

(%)

<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
35%
88%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
19%
19%
22%
26%
119%
3%
5%
22%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
2%
2%
<1%
<1%
<1%
<1%
<1%
<1%
3%
2%
<1%
n/a
<1%
<1%
<1%
3%
<1%
<1%
<1%
<1%
2%
3%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
n/a
n/a
<1%
<1%
35%
30%
51%
26%
8%
55%
75%

Receptor ID

SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-2
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-2
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-2
ZOR-6
ZOR-6
ZOR-6
ZOR-6
SWO-1
SWO-2
SWO-1
SWO-1
SWO-1
ZOR-6
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-1
SWO-2
SWO-1
ZOR-6
ZOR-6
SWO-1
SWO-1
SWO-1
SWO-2
SWO-1
ZOR-6
SWO-1
SWO-1
ZOR-11
ZOR-11
ZOR-6
ZOR-11
ZOR-11
ZOR-11
SWO-1



Table 28 - Maximum Predicted Annual Concentrations of Ethylene Dibromide at
Receptors Based on 60% Control of the Leachate Plant Sources - Stage 1

Maximum POI Concentration
Receptor ID |Description X Y (ug '3)

ZOR-1 Intersection of 31st Line and Rd 66 507552 4768980 0.00023
ZOR-2 Intersection of 33rd Line and Rd 66 508703 4769450 0.00031
ZOR-3 Residence at 663951 Rd 66 510216 4770270 0.00023
ZOR-4 Intersection of 37th Line and Rd 66 511004 4770360 0.00016
ZOR-5 Residence at 334789 33rd Line 508931 4768760 0.00092
ZOR-6 Residence at 334742 33rd Line 509185 4768350 0.00166
ZOR-7 Residence at 414774 41st Line (Domtar Line) 512505 4770060 0.00014
ZOR-8 Residence at 643743 Road 64 508940 4767980 0.00066

ZOR9 Regdence at 33{1647‘, 334652 and 334655 33rd 500437 4767450 0.00037
Line (place dot in middle of the 3 residences)

ZOR-10 Residence at 334578 33rd Line (mark in road as 509739 4766780 0.00021
also receptor for groundwater well across road)

ZOR-11 Residence at 623851 Rd62/ North Town 510446 4767010 0.00039
ZOR-12 Cemetery - 603806 Cemetery Ln 510224 4766570 0.00025
ZOR-13 Intersection of 41st Line and Road 66 512141 4770850 0.00009

ING-1 Intersection of North Town Line E and 509757 4766670 0.0002
Pemberton Street

ING-2 Laurie Hawkins Public School 509019 4765860 0.00011
ING-3 Ingersoll District Collegiate Institute 510512 4766230 0.00017
ING-4 On the river north of 209 County Road 9 509480 4765180 0.00007
ING-5 Intersection of Thames Road and Charles St. W 508623 4765540 0.00006
ING-6 Royal Road Public School 510337 4765360 0.00012
ING-7 Intersection of Holcroft St.W and Whiting St. 509587 4763660 0.00004
ING-8 Alexandra Hospital (Noxon St and Thames St S) 510135 4764360 0.00007
ING-9 Intersection of Walker Road and Fuller Drive 511353 4765370 0.0001

ING-10 Intersection of Clark Rod and Park Line 511429 4764360 0.00007
SWO-1 Residence at 584052 Beachville Road 511124 4766750 0.00022

Hi-Way Pentecostal Church (584118 Beachville

SWO-2 511535 4767260 0.00036
Road)

SWO-3 Residence at 584142 Beachville Road 511722 4767480 0.00037

SWO0-4 Intersection of Beachville Road and 37th Line 512361 4768470 0.00026

SWOS5 On Beachville Road approxlmételylocated in 512702 4769030 0.00021

front of 584331 Beachville Road

SWO0-6 Intersection of W Hill Line and Spruce Road 513588 4770070 0.0001

SWO-7 Intersection of Hook St and Zorra Line 513672 4771030 0.00007

SWO-8 On Beachville Road in front of 584844 Beachville 516009 4772770 0.00003
Road

SWO-9 On Beachville Road in front of 585076 Beachville 517966 4774070 0.00002
Road

SWO-10 Residence at 563977 Karn Road 510980 4765990 0.00016

SWO-11 Residence at 564028 Karn Road 511396 4766310 0.00016

SWO-12 Residences at 56404?, 56405?, 564062 Karn 511616 4766520 0.00017
Road (place one dot in the middle of these)

SWO-13 Centreville Pond and Conservation Area 511570 4766920 0.00022

SWO-14 Residences at 564120 and‘ 564128 Karn Road 512109 4766980 0.00024
(Place one don't in the middle of these two)

SWO-15 Residences at 564146 Karn Road 512251 4767100 0.00024

SWO-16 Residences at 564162, ?64164 a‘nd 564168 Karn 512389 4767250 0.00021
Road (place one dot in the middle of these)

SWO-17 Residence at 564226 Karn Road 512958 4767760 0.00015
SWO-18 Intersection of Karn Road and Foldens Line 513114 4767940 0.00018
SWO-19 Intersection of Clarke Road and Foldens Line 514069 4766910 0.00009
SWO0-20 Intersection of Clarke Road and E Hill Line 516680 4769480 0.00003

To mitigate the potential impact identified in the human health risk assessment, the maximum predicted annual
concentration of ethylene dibromide from the landfill operations needed to be reduced to below 0.0017 pg/m?3 at all
residential receptors.
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GLOSSARY OF TERMS USED IN AIR IMPACT
ASSESSMENTS

ADT
AADT

AAQC

AERMOD

Baseline

Cco

Conservative

Clod Samples

Average daily traffic
Annual average daily traffic

Ambient Air Quality Criteria as defined by the Ontario Ministry of the ~ Environment,
Conservation and Parks

An air dispersion model developed by AERMIC to support the US EPA’s regulatory modelling
programs. AERMOD is the next-generation air dispersion model that incorporates concepts
such as planetary boundary layer theory and advanced methods for handling complex
terrain.

Refers to the existing air quality surrounding the landfill. The baseline is used to determine
if there will be a change in the existing environment before the proposed landfill.

Carbon monoxide; a regulated air pollutant and product of incomplete combustion

Implementing a number of assumptions in an analysis that are intended to lead to a
deliberate over-estimation of impacts

Refer to the large clumps of native or typical soil at the landfill typically used for cover.

Deposition Routine Refers to dust particles that travel downwind in a plume, larger particles fall out of the air

Dustfall

Flux Chamber

g/veh/mi

HC

MECP

NO

rwdi.com

through gravitational settling and other factors and are not replaced. Using this deposition
routine provides a simulation of this process. By doing so, a more realistic prediction of dust
impacts is produced.

Refers to larger particles that settle at a sufficient rate to produce a dust film on surfaces.
Dustfall is a nuisance due to its soiling nature.

Is a stainless steel vessel of volume 0.5 m2. It is used to measure minute emissions from
near passive sources that do not have any mechanical fans to discharge the contaminants of
interest.

Grams of emissions per vehicle per mile traveled

Hydrocarbons; generally defined in terms of volatile organic compounds (VOC's) and semi-
volatile compounds (SVOC's)

Ontario Ministry of the Environment, Conservation and Parks

Nitric oxide; an air pollutant and constituent of NOX generated by combustion



NO2 Nitrogen dioxide; an air pollutant and regulated constituent of NOX generated by chemical or
photochemical reactions generally involving NO

NOX Total oxides of nitrogen; a generic air pollutant category that includes the sum of all NO and
NO2 concentrations

03 Ozone; a photochemical oxidant generally formed in the presence of sunlight, oxides of nitrogen
and reactive hydrocarbons

Odour Odour can generally be described as a person'’s perception to a particular smell. This may be
considered a “good” or “bad” smell as a subjective observation from a particular person. An
odour is deemed as a nuisance, if it is detected and considered to be unpleasant. When odour
levels are elevated and occur frequently, they can be construed as an adverse effect.

Odour Unit One odour unit is the concentration at which 50% of a population will detect an odour.

PAHs Polycyclic aromatic hydrocarbons; a class of airborne contaminants that exist with both solids
and gaseous fractions; individual species include fluoranthene and benzo(a)pyrene

ppm, ppmv Parts per million by volume; unit of concentration; mixing ratio

PM10 Inhalable particulate matter; airborne particles of aerodynamic diameter less than 10 microns
PM2.5 Respirable particulate matter; airborne particles of aerodynamic diameter less than 2.5 microns
SO2 Sulphur dioxide; an air pollutant usually associated with the combustion of sulphur-laden fuel
Tedlar Bags A bag used to collect air samples that is comprised of a skin is made from inert materials like

Teflon to minimize any chemical reactions that may compromise the sample

TSP Total suspended particulates; airborne particulate matter that is generally small (less than about
44 microns in diameter) enough so as not to be greatly affected by gravitational forces

pg/m3 Micrograms per cubic metre; a unit of concentration
U.S. EPA The United States Environmental Protection Agency
VMT Vehicle miles traveled

VOCs Volatile organic compounds; a class of airborne gaseous contaminants that includes individual
chemical species such as vinyl chloride, benzene, xylenes, etc.
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Table B-1 - EA Criteria Table

Studies Addressing the Criteria

Study Areas Duration

Economic/
Financial

Definition/

Air Quality
Archaeology
Landscape
On-Site & Site
Vicinity
Wider Area
Post-Closure

< c
=

= 2
= e
3 o
& 2
< o

Criteria

Public Health & Safety

Explosive hazard
due to combustible

Rationale

Gas produced within a waste disposal facility (e.g.,
methane) can move through the ground and
accumulate in confined spaces (e.g., manholes,

Cultural Heritage

collisions. includes the risk to pedestrian, bicycle and farm
machinery.
rwdi.com Study that will be primarily responsible for addressing criterion.

Groundwater/

Surface Water

Land Use
Noise/Vibration

Along the Haul

v v v
gas accumulation in basements, etc.) on or immediately adjacent to the
confined spaces. waste disposal facility. There is potential for the gas
to combust, creating an explosion and fire hazard.
Waste disposal facilities can produce gases
containing contaminants that degrade air quality if
Effects due to thgy are emitted to the atmosphere. QFher
exposure o air operations, such as.lea'chate collection faalltles,lcan = v v v
emissions. also produce emissions that could degrade air
quality in the vicinity of the site. Air quality in the
vicinity of the site should meet regulated air quality
standards in order to protect public health.
Construction, operation, and truck haulage activities
Effects due to fine at a waste disposal facility can lead to increased
particulate levels of particulate (dust) in the air. Airborne fine v v v
exposure. particulate is a health concern in certain size ranges
exposure durations.
Effects due to Contaminants associated with a waste disposal site
contact with have the potential to seep into the groundwater or
contaminated surface water. This could pose a public health v v 4
groundwater or concern if it enters local drinking water supplies, or if
surface water. it mixes with surface water.
The construction of a waste disposal facility can
Flood hazard. disrupt natural surface water drainage patterns, v v 4
causing a potential for increased flooding.
Disease Insects and vermin drawn to a waste disposal facility
transmission via may have the potential to transmit diseases. | v v v
insects or vermin.
Public Health & Safety (continued)
The risk of traffic collisions may increase along the
Potential for traffic haul routes to the waste disposal facility. This v v

Note: Many of the studies will provide key input to criteria that will be address through other impact assessment studies



Criteria

Aviation impacts due
to bird interference.

Social and Cultural

Displacement of
residents from
houses.

Disruption to use
and enjoyment of
residential
properties.

Disruption to use

and enjoyment of

public facilities and
institutions.

Disruption to local
traffic networks.

Visual impact of the
waste disposal

Nuisance associated
with vermin.

rwdi.com

Definition/
Rationale

Birds may be attracted to waste disposal facilities.
This can pose a risk of bird strikes on aircraft in the
vicinity of the site, especially during take-off and
landing altitudes.

Any residents living on a future waste disposal site
will have to relocate, which can cause inconvenience
and stress to the residents.

Potential nuisance effects associated with the waste
disposal facility operation, or traffic moving to and
from the waste disposal facility along the haul route,
may disturb the daily activities and uses of
residential properties. Disturbances could result
from noise, dust, litter, odour, visibility, birds and

PR SR S

Potential nuisance effects associated with waste
disposal facility operations, or traffic moving to and
from the waste disposal facility, may disturb the
daily activities at community facilities. Disturbances
could result from noise, dust, litter, odour, visibility,
birds and traffic congestion.

Increased traffic volume resulting from a waste
disposal facility could disturb the overall traffic flow
along the haul routes, and effectively reduce the
available road capacity.

Development and operation of a waste disposal
facility can affect the visual appeal of a landscape.

Waste disposal facilities can attract vermin and
birds, which can be a nuisance and lead to a
decrease in property enjoyment by area residents.
Vermin and birds can also be a nuisance to

[
b
=1
=
=]
2
&
<

Air Quality

Archaeology

Cultural Heritage

Studies Addressing the Criteria

Economic/
Financial

Study that will be primarily responsible for addressing criterion.
Note: Many of the studies will provide key input to criteria that will be address through other impact assessment studies

Groundwater/

Surface Water

Land Use

Noise/Vibration

Visual/
Landscape

On-Site & Site

Study Areas

Along the Haul

Wider Area

©
c
=
=]
©
S
]
o
o

Duration

Post-Closure




Criteria

Definition/
Rationale

Social and Cultural (continued)

Displacement/distur
bance of
cultural/heritage
resources.

Effects on land
resources,
traditional activities
or other interests of

Displacement/destru
ction of
archaeological

Level of public
service provided by
the waste disposal

facility.

Effects on other
public services.

Cultural resources (including heritage buildings,
cemeteries and cultural landscapes) are an
important component of human heritage. These
non-renewable cultural resources may be displaced
by the construction of a waste disposal facility. The
use and enjoyment of cultural resources may also be
disturbed by the ongoing operation and traffic.
Disturbances could result from noise, dust, odour,
visibility, birds, litter and traffic congestion.

Major new developments of any type may have
positive or negative effects on the interests of
Aboriginal Communities (i.e., businesses
opportunities, joint ventures)

Archaeological resources are non-renewable cultural
resources that can be destroyed by the construction
and operation of a waste disposal facility.

The presence of a waste disposal operation within a
municipality can provide an increased level of public
service (e.g., convenient access to waste disposal
services) to local residents and businesses, as well as
those in the broader community(ies).

The presence of a waste disposal facility may have
positive or negative spin-off effects on other public
services in the community (e.g., leachate trucking,
waste water treatment capacity, if there is discharge
to the sewer system).

Social and Cultural (continued)

20

Changes to
community
character/cohesion.

rwdi.com

Community character and cohesion refer to physical
characteristics, social stability, attractiveness as a
place to live and patterns of social interaction. A

waste disposal facility may actually or perceptually
interfere with these important community
attributes.
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=
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Air Quality

Studies Addressing the Criteria

Archaeology
Cultural Heritage
Economic/
Financial

Study that will be primarily responsible for addressing criterion.
Note: Many of the studies will provide key input to criteria that will be address through other impact assessment studies

Groundwater/

Surface Water

Land Use

Noise/Vibration

Landscape

Study Areas

On-Site & Site
Along the Haul
Wider Area

v v
v
v
v
v v
v v v

©
c
=
=]
©
S
]
o
o

Duration

T
o
=
[
-8

Post-Closure




Criteria

Compatibility with
municipal land use

21 . )
designations and
official plans.
Economics
Displacement/disrup
22 tion of businesses or
farms.
23 Prgperty value
impacts.
Direct employment
24 in waste disposal
facility construction
and operation.
Indirect employment
25 in related industries

and services.

Economics (continued)

26

New business
opportunities
related directly to
waste disposal
facility construction
and operation.

New business
opportunities in
related industries
and services.
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Definition/
Rationale

A waste disposal facility has the potential to affect

the viability of present and future land uses, which

may have an effect on planning decisions made in
the surrounding community.

Any on-site businesses or farms would be displaced
by a waste disposal facility, and there could be
financial losses as a result of relocation. Some types
of businesses located in the site vicinity or along the
haul routes may suffer financial losses due to the
potential nuisance effects or perceived effects
associated with the operation of a waste disposal
facility such as noise, litter, dust, odour, visibility,
birds, vermin and traffic congestion.

The establishment and operation of a waste disposal
facility may adversely affect property values in the
site vicinity or along the haul routes.

A waste disposal facility may create new
employment opportunities both in the construction
and day-to-day operation.

A waste disposal facility has the potential to have
impacts on employment opportunities in local firms
supplying products or services directly, or as
secondary suppliers.

A large capital project, such as the construction and
operation of a waste disposal facility, can create new
opportunities for local businesses supplying
products or services.

New opportunities may be created for local
businesses, or as secondary suppliers to industries
working for the waste disposal facility (e.g.,
restaurants, gas stations, machine shops, repair
shops, welding shops, equipment rentals, etc.).
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Air Quality

Archaeology

Cultural Heritage

Studies Addressing the Criteria

Economic/
Financial

&

Study that will be primarily responsible for addressing criterion.
Note: Many of the studies will provide key input to criteria that will be address through other impact assessment studies

Groundwater/

Surface Water

Land Use
Noise/Vibration

Landscape

On-Site & Site

Study Areas

Along the Haul
Wider Area

v
v
v
v
v
v
v
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o
=
[
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Post-Closure




Studies Addressing the Criteria Study Areas Duration

Economic/
Financial

Definition/
Criteria Rationale

Air Quality
Archaeology
Landscape
On-Site & Site
Wider Area
Post-Closure

£ e
=1

£ S
= -
S S
& a
< o

Cultural Heritage
Groundwater/
Surface Water

Land Use
Noise/Vibration
Along the Haul

Some public services may have to be upgraded to

Public costs for accommodate the establishment and operation of a

28 indirect liabilities. waste disposal facility (e.g., snow removal, sewer v v v
and water connections, etc.).

Effects on the A waste disposal facility has the potential to affect _

29 municipal tax base. municipal tax revenues from the site it occupies. v v v
Effect on the cost of The costs of con.structi‘ng a waste disposa.l facility will
30 service to effect the price of tipping fees to the site. This = v v
affects the cost of service to customers in Oxford
customers. )
county and the province.

Effects on the A waste disposal facility has the potential to affect

31 provincial/ federal provincial/federal tax revenues. v v v
tax base.
Natural Environment & Resources
Loss/displacement Construction of a waste disposal facility may cause
32 of surface water the removal of all or part of a natural stream or [} 4 v
resources. pond.

Impact on the A waste disposal facility can impact the availability of

33 availability of groundwater supply if groundwater is pumped from v v v
groundwater supply aquifers or if recharge to aquifers is reduced.
to wells.
Effects on stream The presence of a waste disposal facility has the
34 baseflow potential to affect the quality or quantity of baseflow v v v
quantity/quality. to surface water.

Natural Environment & Resources (Continued)
Terrestrial ecosystems refer to the land-based
habitats connected through the vegetation cover;
their protection and integration maintains and = v v v
regulates ecological health. Waste disposal facility
operations and/or traffic may remove or disturb the
functioning of these systems.
Aquatic ecosystems refer to the water-based
habitats connected through the surface water; their
Loss/disturbance of protection and integration maintains and regulates = v v
aquatic ecosystems. ecological health. Waste disposal facility operations
may remove or disturb the functioning of these
systems.

Loss/disturbance of
35 terrestrial
ecosystems.

36

rwdi.com Study that will be primarily responsible for addressing criterion.
Note: Many of the studies will provide key input to criteria that will be address through other impact assessment studies



Studies Addressing the Criteria Study Areas Duration

Economic/
Financial

Definition/
Criteria Rationale

Air Quality
Archaeology
Groundwater/
Surface Water
Landscape
On-Site & Site
Wider Area
Post-Closure

£ e
=1

£ S
= -
S S
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< o

Cultural Heritage
Land Use
Noise/Vibration
Along the Haul

The establishment of a waste disposal facility has
Displacement of the potential to displace existing or potential

37 ; ) ) ) - ] v v 4
agricultural land. agricultural resources, including the loss of prime
agricultural land.
) ) The establishment and operation of the waste
38 Disruption of farm disposal facility may affect agricultural crop or v v v v
operations. livestock production and related agriculture activities
Sterilization of The establishment of a waste disposal facility may
39 industrial mineral limit the opportunity to extract industrial mineral v v v
resources. resources located beneath the site.
) The establishment of a waste disposal facility may
Displacement of o . - -
40 limit the opportunity to utilize forestry resources on v v v
forestry resources. )
or near the site.
Waste disposal facility operations and traffic may
displace/disrupt existing recreational resources in
Loss/disruption of the area, which could adversely affect the
41 recreational community at large. Disturbances could result from M v v v v
resources. noise, dust, odour, visibility, birds and traffic

congestion. Recreational resources include
naturalist and interpretive opportunities.

rwdi.com Study that will be primarily responsible for addressing criterion.
Note: Many of the studies will provide key input to criteria that will be address through other impact assessment studies



Table B-2 - EA Technical Studies Interconnectivity Matrix

Because effectively evaluating the EA criteria provided in Table B-1 may require input from experts in many disciplines, WEG adopted a methodology that
facilitates a cross-functional approach among the experts. Each EA criterion has been assigned a ‘lead’ expert for reporting purposes (see Table B-1). The
lead expert is responsible for coordinating efforts with any other expert they determine necessary to effectively report on that criterion as well as
providing information to other experts who need input from them to report on any other criteria. Table B-2 provides possible relationships required
between experts to effectively report on their respective EA criteria. The actual relationships will be developed during the EA process in consultation with
interested parties.

Reference Studies

Agriculture
Air Quality
Archaeology
Cultural
Heritage
Economic /
Financial
Groundwater /
Surface Water
Human Health
Land Use
Vibration
Visual/
Landscape

Agriculture v v v

Air Quality v

Archaeology

Cultural Heritage v v v
v v v

Ecology
Economic / Financial v 4 v 4 v - v v v v v v v

Groundwater / Surface Water v - v

Human Health v v - v

Land Use -

Noise / Vibration -

Social v v v v v v v v v v - v v
Traffic v v v -

Visual Landscape v -

Technical Studies

rwdi.com
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Appendix C: Southwest Landfill - Landfill Stages Emission Rate Calculation Summary

Table 1: Landfill Stages Emission Rate Calculation

202077 20282052 20332037 20382002 o

Adjusted Landfill
Adjusted Landfill Gas Adjusted Landfill Gas Adjusted Landfill Gas Adjusted Landfill Gas v .
N . Volume of Gas N . N Volume of Gas N . Volume of Gas Gas for Volume of Gas Generation Flux
for Biodegradable Volume of Gas Released | Generation Flux Rate for Biodegradable | Volume of Gas Released | Generation Flux Rate | Volume of Gas Produced | for Biodegradable Generation Flux Rate | Volume of Gas Produced| for Biodegradable |Volume of Gas Released| Generation Flux Rate .
" Produced i " Released " Produced Biodegradable Released Rate

Fraction (m?yr?) (m*m?s™) B Fraction (myr?) (m’m?s”) (m?yr?) Fraction 3 4 (m’m?s™) Fraction (m?yr?) (m*m?s™) e ) P Bt

3 4 (m yr?) 3 4 3 4 (m yr?) 3 4 (m*yr?) Fras (m*yr’) (m*m*s™)
(m?yr’) (m*yr’) (m*yr?) (m*yr?)

Approximate Landfill Area Volume of Gas
(m?) Produced
(m’yr’)

S1_COVER 170937.5 3.03E+07 2.12E+07 1.06E+07 1.97E-06 3.16E+07 2.21E+07 3.32E+06 6.16E-07 2.59E+07 1.81E+07 2.72E+06 5.04E-07 2.12E+07 1.48E+07 2.23E+06 4.13E-07 2.04E+07 2.14E+06 3.97E-07
S2_COVER 122403.4 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.03E+07 2.12E+07 1.06E+07 2.74E-06 3.16E+07 2.21E+07 3.32E+06 8.60E-07 2.59E+07 1.81E+07 2.72E+06 7.04E-07 2.49E+07 1.74E+07 2.61E+06 6.77E-07
S3_COVER 192773.6 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.03E+07 2.12E+07 1.06E+07 1.74E-06 3.16E+07 2.21E+07 3.32E+06 5.46E-07 3.04E+07 2.13E+07 3.19E+06 5.25E-07
S4_COVER 107396.5 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.03E+07 2.12E+07 1.06E+07 3.13E-06 3.71E+07 2.60E+07 3.90E+06 1.15E-06
Gas Collected 1.06E+07 2.94E+07 4.48E+07 5.74E+07 6.71E+07

Notes:

Final cover gas collections efficiency is: 85%

Active Stage Collection Efficiency: 50%

Biodegradable Fraction: 70%

Table 2: Summary of LFG Generation Flux Rate (m*> m?s™)

s1.cover s2.cover s3.cover s4.cover

1 2023-2027 1.97€-06 0.00E+00 0.00E+00 0.00E+00
2 2028-2032 6.16E-07 2.74E-06 0.00E+00 0.00E+00
3 2033-2037 5.04€E-07 8.60E-07 1.74E-06 0.00E+00
4 2038-2042 4.13E-07 7.04E-07 5.46E-07 3.13E-06
PC 2043 3.97E-07 6.77E-07 5.25E-07 1.15E-06

Table 3: Summary of Landfill Gas Emission Rates (g m?s™)

2023-2027 2028-2032 2033-2037 2038-2042
Contaminant cis
1,1,1-Trichloroethane 71-55-6 5.14E-09 0.00E+00 0.00E+00 0.00E+00 1.61E-09 7.18E-09 0.00E+00 0.00E+00 1.32E-09 2.25E-09 4.56E-09 0.00E+00 1.08E-09 1.84E-09 1.43E-09 8.19E-09 1.04E-09 1.77€-09 1.37E-09 3.01E-09
1,1,2,2-Tetrachloroethane 79-34-5 1.50E-08 0.00E+00 0.00E+00 0.00E+00 4.69E-09 2.09E-08 0.00E+00 0.00E+00 3.84E-09 6.55E-09 1.33E-08 0.00E+00 3.14E-09 5.36E-09 4.16E-09 2.38E-08 3.02E-09 5.15E-09 4.00E-09 8.76E-09
1,1,2-Trichloro-1,2,2-Trifluromethane 76-13-1 1.01E-09 0.00E+00 0.00E+00 0.00E+00 3.17E-10 1.41E-09 0.00E+00 0.00E+00 2.60E-10 4.43E-10 8.97E-10 0.00E+00 2.13E-10 3.62E-10 2.81E-10 1.61E-09 2.04E-10 3.48E-10 2.70E-10 5.92E-10
1,1,2-Trichloroethane 79-00-5 1.69E-09 0.00E+00 0.00E+00 0.00E+00 5.31E-10 2.36E-09 0.00E+00 0.00E+00 4.35E-10 7.41E-10 1.50E-09 0.00E+00 3.56E-10 6.07E-10 4.71E-10 2.70E-09 3.42E-10 5.83E-10 4.52E-10 9.91E-10
1,2,3-Trimethyl Benzene 526-73-8 1.79€-08 0.00E+00 0.00E+00 0.00E+00 5.62E-09 2.51E-08 0.00E+00 0.00E+00 4.60E-09 7.85E-09 1.59E-08 0.00E+00 3.77E-09 6.43E-09 4.99E-09 2.86E-08 3.62E-09 6.18E-09 4.79E-09 1.05E-08
1,2,4-Trimethyl Benzene 95-63-6 5.59E-08 0.00E+00 0.00E+00 0.00E+00 1.75E-08 7.80E-08 0.00E+00 0.00E+00 1.43E-08 2.45E-08 4.96E-08 0.00E+00 1.17E-08 2.00E-08 1.55E-08 8.89E-08 1.13E-08 1.92E-08 1.49E-08 3.27E-08
1,1-Dichloroethane 75-34-3 1.87E-08 0.00E+00 0.00E+00 0.00E+00 5.86E-09 2.61E-08 0.00E+00 0.00E+00 4.79E-09 8.18E-09 1.66E-08 0.00E+00 3.93E-09 6.70E-09 5.19E-09 2.97E-08 3.77E-09 6.43E-09 4.99E-09 1.09E-08
1,2-Dichloroethene 540-59-0 8.88E-08 0.00E+00 0.00E+00 0.00E+00 2.78E-08 1.24€-07 0.00E+00 0.00E+00 2.28E-08 3.89E-08 7.87E-08 0.00E+00 1.87E-08 3.18E-08 2.47E-08 1.41E-07 1.79E-08 3.06E-08 2.37E-08 5.20E-08
1,2-Dichloroethylene (cis) 156-59-2 2.21E-08 0.00E+00 0.00E+00 0.00E+00 6.93E-09 3.09E-08 0.00E+00 0.00E+00 5.68E-09 9.68E-09 1.96E-08 0.00E+00 4.65E-09 7.93E-09 6.15E-09 3.52E-08 4.46E-09 7.62E-09 5.91E-09 1.29€-08
1,2-Dichloroethylene (trans) 156-60-5 1.26E-09 0.00E+00 0.00E+00 0.00E+00 3.94E-10 1.76E-09 0.00E+00 0.00E+00 3.23E-10 5.50E-10 1.11E-09 0.00E+00 2.64E-10 4.50E-10 3.49E-10 2.00E-09 2.54E-10 4.33E-10 3.36E-10 7.36E-10
1,3,5-Trimethyl Benzene 108-67-8 6.02E-09 0.00E+00 0.00E+00 0.00E+00 1.89E-09 8.40E-09 0.00E+00 0.00E+00 1.54E-09 2.63E-09 5.33E-09 0.00E+00 1.26E-09 2.16E-09 1.67E-09 9.57E-09 1.21E-09 2.07E-09 1.61E-09 3.52E-09
2-Butanol 78-92-2 6.64E-08 0.00E+00 0.00E+00 0.00E+00 2.08E-08 9.28E-08 0.00E+00 0.00E+00 1.70E-08 2.91E-08 5.89E-08 0.00E+00 1.40E-08 2.38E-08 1.85E-08 1.06E-07 1.34E-08 2.29E-08 1.77€E-08 3.89E-08
2-Methyl Butane 78-78-4 6.93E-08 0.00E+00 0.00E+00 0.00E+00 2.17E-08 9.68E-08 0.00E+00 0.00E+00 1.78E-08 3.03E-08 6.14E-08 0.00E+00 1.46E-08 2.48E-08 1.93E-08 1.10E-07 1.40E-08 2.39E-08 1.85E-08 4.06E-08
2-Methyl Hexane 591-76-4 3.31E-08 0.00E+00 0.00E+00 0.00E+00 1.04E-08 4.62E-08 0.00E+00 0.00E+00 8.48E-09 1.45E-08 2.93E-08 0.00E+00 6.94E-09 1.18E-08 9.19E-09 5.26E-08 6.67E-09 1.14E-08 8.83E-09 1.94E-08
2-Methyl Pentane 107-83-5 1.69E-08 0.00E+00 0.00E+00 0.00E+00 5.29E-09 2.36E-08 0.00E+00 0.00E+00 4.33E-09 7.39E-09 1.50E-08 0.00E+00 3.55E-09 6.05E-09 4.69E-09 2.69E-08 3.41E-09 5.81E-09 4.51E-09 9.88E-09
3-Methyl Hexane 589-34-4 4.67E-08 0.00E+00 0.00E+00 0.00E+00 1.46E-08 6.52E-08 0.00E+00 0.00E+00 1.20E-08 2.04E-08 4.14E-08 0.00E+00 9.81E-09 1.67E-08 1.30E-08 7.43E-08 9.43E-09 1.61E-08 1.25E-08 2.73E-08
3-Methyl Pentane 96-14-0 7.45E-09 0.00E+00 0.00E+00 0.00E+00 2.34E-09 1.04E-08 0.00E+00 0.00E+00 1.91E-09 3.26E-09 6.61E-09 0.00E+00 1.57E-09 2.67E-09 2.07E-09 1.19€-08 1.50E-09 2.57E-09 1.99E-09 4.36E-09
Acetone 67-64-1 1.19€-07 0.00E+00 0.00E+00 0.00E+00 3.74E-08 1.67E-07 0.00E+00 0.00E+00 3.07E-08 5.23E-08 1.06E-07 0.00E+00 2.51E-08 4.28E-08 3.32E-08 1.90E-07 2.41E-08 4.11E-08 3.19E-08 6.99E-08
Benzene 71-43-2 4.72E-08 0.00E+00 0.00E+00 0.00E+00 1.48E-08 6.60E-08 0.00E+00 0.00E+00 1.21E-08 2.07E-08 4.19E-08 0.00E+00 9.93E-09 1.69E-08 1.31E-08 7.52E-08 9.54E-09 1.63E-08 1.26E-08 2.77E-08
Bromodichloromethane 75-27-4 4.12E-08 0.00E+00 0.00E+00 0.00E+00 1.29E-08 5.75E-08 0.00E+00 0.00E+00 1.06E-08 1.80E-08 3.65E-08 0.00E+00 8.66E-09 1.48E-08 1.14E-08 6.56E-08 8.32E-09 1.42E-08 1.10E-08 2.41E-08
Butyl Acetate 123-86-4 3.69E-08 0.00E+00 0.00E+00 0.00E+00 1.16E-08 5.15E-08 0.00E+00 0.00E+00 9.47E-09 1.62E-08 3.27E-08 0.00E+00 7.75E-09 1.32E-08 1.03E-08 5.87E-08 7.45E-09 1.27E-08 9.85E-09 2.16E-08
Carbon Tetrachloride 56-23-5 9.86E-11 0.00E+00 0.00E+00 0.00E+00 3.09E-11 1.38E-10 0.00E+00 0.00E+00 2.53E-11 4.32E-11 8.74E-11 0.00E+00 2.07E-11 3.53E-11 2.74E-11 1.57E-10 1.99E-11 3.40E-11 2.63E-11 5.77E-11
Chlorobenzene 108-90-7 4.38E-09 0.00E+00 0.00E+00 0.00E+00 1.37E-09 6.11E-09 0.00E+00 0.00E+00 1.12E-09 1.92E-09 3.88E-09 0.00E+00 9.20E-10 1.57E-09 1.22E-09 6.97E-09 8.83E-10 1.51E-09 1.17E-09 2.56E-09
Chlorodifluoromethane 75-45-6 9.03E-09 0.00E+00 0.00E+00 0.00E+00 2.83E-09 1.26E-08 0.00E+00 0.00E+00 2.32E-09 3.95E-09 8.01E-09 0.00E+00 1.90E-09 3.24E-09 2.51E-09 1.44E-08 1.82E-09 3.11E-09 2.41E-09 5.29E-09
Chloroethane 75-00-3 2.05E-08 0.00E+00 0.00E+00 0.00E+00 6.42E-09 2.86E-08 0.00E+00 0.00E+00 5.25E-09 8.96E-09 1.82E-08 0.00E+00 4.30E-09 7.34E-09 5.69E-09 3.26E-08 4.13E-09 7.05E-09 5.47E-09 1.20E-08
Chloroform 67-66-3 7.29E-10 0.00E+00 0.00E+00 0.00E+00 2.29E-10 1.02E-09 0.00E+00 0.00E+00 1.87E-10 3.19E-10 6.47E-10 0.00E+00 1.53E-10 261E-10 2.03E-10 1.16E-09 1.47E-10 2.51E-10 1.95E-10 4.27E-10
Chloromethane 74-87-3 4.91E-09 0.00E+00 0.00E+00 0.00E+00 1.54E-09 6.85E-09 0.00E+00 0.00E+00 1.26E-09 2.15E-09 4.35E-09 0.00E+00 1.03E-09 1.76E-09 1.36E-09 7.81E-09 9.91E-10 1.69E-09 1.31E-09 2.87E-09
Dichlorodifluoromethane 75-71-8 1.53E-07 0.00E+00 0.00E+00 0.00E+00 4.78E-08 2.13E-07 0.00E+00 0.00E+00 3.91E-08 6.68E-08 1.35E-07 0.00E+00 3.20E-08 5.47E-08 4.24E-08 2.43E-07 3.08E-08 5.25E-08 4.07E-08 8.93E-08
Dichlorofluoromethane 75-43-4 6.63E-09 0.00E+00 0.00E+00 0.00E+00 2.08E-09 9.25E-09 0.00E+00 0.00E+00 1.70E-09 2.90E-09 5.88E-09 0.00E+00 1.39E-09 2.37E-09 1.84E-09 1.05E-08 1.34E-09 2.28E-09 1.77€-09 3.88E-09
Dichloromethane 75-09-2 9.76E-08 0.00E+00 0.00E+00 0.00E+00 3.06E-08 1.36E-07 0.00E+00 0.00E+00 2.50E-08 4.27E-08 8.65E-08 0.00E+00 2.05E-08 3.50E-08 2.71E-08 1.55E-07 1.97E-08 3.36E-08 2.61E-08 5.71E-08
Ethanol 64-17-5 1.46E-07 0.00E+00 0.00E+00 0.00E+00 4.56E-08 2.03E-07 0.00E+00 0.00E+00 3.74E-08 6.37E-08 1.29€-07 0.00E+00 3.06E-08 5.22E-08 4.05E-08 2.32E-07 2.94E-08 5.01E-08 3.89E-08 8.52E-08
Ethyl Acetate 141-78-6 3.76E-08 0.00E+00 0.00E+00 0.00E+00 1.18E-08 5.26E-08 0.00E+00 0.00E+00 9.66E-09 1.65E-08 3.34E-08 0.00E+00 7.91E-09 1.35E-08 1.05E-08 5.99E-08 7.60E-09 1.30E-08 1.01E-08 2.20E-08
Ethyl Benzene 100-41-4 1.16E-07 0.00E+00 0.00E+00 0.00E+00 3.65E-08 1.63E-07 0.00E+00 0.00E+00 2.99E-08 5.10E-08 1.03E-07 0.00E+00 2.45E-08 4.17E-08 3.24E-08 1.85E-07 2.35E-08 4.01E-08 3.11E-08 6.82E-08
Ethylene Dibromide 106-93-4 7.24E-11 0.00E+00 0.00E+00 0.00E+00 2.27E-11 1.01E-10 0.00E+00 0.00E+00 1.86E-11 3.17E-11 6.42E-11 0.00E+00 1.52E-11 2.60E-11 2.01E-11 1.15E-10 1.46E-11 2.49E-11 1.93E-11 4.24E-11
Ethylene Dichloride 107-06-2 3.26E-09 0.00E+00 0.00E+00 0.00E+00 1.02E-09 4.55E-09 0.00E+00 0.00E+00 8.36E-10 1.43E-09 2.89E-09 0.00E+00 6.85E-10 1.17E-09 9.06E-10 5.19E-09 6.58E-10 1.12E-09 8.70E-10 1.91E-09
Heptane 142-82-5 6.00E-08 0.00E+00 0.00E+00 0.00E+00 1.88E-08 8.37E-08 0.00E+00 0.00E+00 1.54E-08 2.62E-08 5.32E-08 0.00E+00 1.26E-08 2.15E-08 1.67E-08 9.54E-08 1.21E-08 2.06E-08 1.60E-08 3.51E-08
Hexane 110-54-3 4.55E-08 0.00E+00 0.00E+00 0.00E+00 1.43E-08 6.35E-08 0.00E+00 0.00E+00 1.17€-08 1.99E-08 4.03E-08 0.00E+00 9.56E-09 1.63E-08 1.26E-08 7.24E-08 9.18E-09 1.57E-08 1.21E-08 2.66E-08
Isopropyl Alcohol 67-63-0 2.42E-07 0.00E+00 0.00E+00 0.00E+00 7.58E-08 3.38E-07 0.00E+00 0.00E+00 6.21E-08 1.06E-07 2.15E-07 0.00E+00 5.08E-08 8.67E-08 6.72E-08 3.85E-07 4.88E-08 8.33E-08 6.46E-08 1.42E-07
Limonene 5989-27-5 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
m/p-Ethyl Toluene 620-14-4 6.19E-08 0.00E+00 0.00E+00 0.00E+00 1.94E-08 8.65E-08 0.00E+00 0.00E+00 1.59E-08 2.71E-08 5.49E-08 0.00E+00 1.30E-08 2.22E-08 1.72E-08 9.85E-08 1.25E-08 2.13E-08 1.65E-08 3.62E-08
m/p-Xylene 108-38-3 2.78E-07 0.00E+00 0.00E+00 0.00E+00 8.70E-08 3.88E-07 0.00E+00 0.00E+00 7.12E-08 1.21E-07 2.46E-07 0.00E+00 5.83E-08 9.95E-08 7.71E-08 4.42€-07 5.60E-08 9.56E-08 7.41E-08 1.62E-07
m-Cymene 535-77-3 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Methyl Cyclohexane 108-87-2 4.24E-08 0.00E+00 0.00E+00 0.00E+00 1.33E-08 5.92E-08 0.00E+00 0.00E+00 1.09E-08 1.85E-08 3.76E-08 0.00E+00 8.90E-09 1.52E-08 1.18E-08 6.74E-08 8.55E-09 1.46E-08 1.13E-08 2.48E-08
Methyl Ethyl Ketone 78-93-3 1.97€-07 0.00E+00 0.00E+00 0.00E+00 6.17E-08 2.75E-07 0.00E+00 0.00E+00 5.05E-08 8.62E-08 1.75E-07 0.00E+00 4.14E-08 7.06E-08 5.47E-08 3.13E-07 3.98E-08 6.78E-08 5.26E-08 1.15E-07
Methyl Isobutyl Ketone 108-10-1 2.46E-08 0.00E+00 0.00E+00 0.00E+00 7.72E-09 3.44E-08 0.00E+00 0.00E+00 6.32E-09 1.08E-08 2.18E-08 0.00E+00 5.18E-09 8.83E-09 6.85E-09 3.92E-08 4.97E-09 8.48E-09 6.58E-09 1.44E-08
Naphthalene 91-20-3 6.34E-09 0.00E+00 0.00E+00 0.00E+00 1.99E-09 8.85E-09 0.00E+00 0.00E+00 1.63E-09 2.77E-09 5.62E-09 0.00E+00 1.33E-09 2.27E-09 1.76E-09 1.01E-08 1.28E-09 2.18E-09 1.69E-09 3.71E-09
n-Butanal 123-72-8 9.71E-09 0.00E+00 0.00E+00 0.00E+00 3.04E-09 1.36E-08 0.00E+00 0.00E+00 2.49E-09 4.25E-09 8.61E-09 0.00E+00 2.04E-09 3.48E-09 2.70E-09 1.55E-08 1.96E-09 3.34E-09 2.59E-09 5.68E-09
Nonane 111-84-2 2.44E-08 0.00E+00 0.00E+00 0.00E+00 7.65E-09 3.41E-08 0.00E+00 0.00E+00 6.27E-09 1.07E-08 2.17E-08 0.00E+00 5.13E-09 8.75E-09 6.79E-09 3.89E-08 4.93E-09 8.41E-09 6.52E-09 1.43E-08
Octane 111-65-9 2.65E-08 0.00E+00 0.00E+00 0.00E+00 8.31E-09 3.70E-08 0.00E+00 0.00E+00 6.81E-09 1.16E-08 2.35E-08 0.00E+00 5.57E-09 9.50E-09 7.37E-09 4.22E-08 5.35E-09 9.13E-09 7.08E-09 1.55E-08
o-Ethyl Toluene 611-14-3 3.40E-08 0.00E+00 0.00E+00 0.00E+00 1.07E-08 4.75E-08 0.00E+00 0.00E+00 8.73E-09 1.49E-08 3.02E-08 0.00E+00 7.15E-09 1.22E-08 9.46E-09 5.42E-08 6.87E-09 1.17€E-08 9.09E-09 1.99E-08
o-Xylene 95-47-6 1.07E-07 0.00E+00 0.00E+00 0.00E+00 3.37E-08 1.50E-07 0.00E+00 0.00E+00 2.76E-08 4.70E-08 9.52E-08 0.00E+00 2.26E-08 3.85E-08 2.98E-08 1.71E-07 2.17E-08 3.70E-08 2.87E-08 6.29E-08
Pentane 109-66-0 4.22E-08 0.00E+00 0.00E+00 0.00E+00 1.32E-08 5.89E-08 0.00E+00 0.00E+00 1.08E-08 1.85E-08 3.74E-08 0.00E+00 8.87E-09 1.51E-08 1.17€-08 6.72E-08 8.52E-09 1.45E-08 1.13E-08 2.47E-08
Propyl Benzene 103-65-1 2.54E-08 0.00E+00 0.00E+00 0.00E+00 7.95E-09 3.54E-08 0.00E+00 0.00E+00 6.51E-09 1.11E-08 2.25E-08 0.00E+00 5.33E-09 9.09E-09 7.05E-09 4.04E-08 5.12E-09 8.73E-09 6.77E-09 1.48E-08
Styrene 100-42-5 3.44E-09 0.00E+00 0.00E+00 0.00E+00 1.08E-09 4.80E-09 0.00E+00 0.00E+00 8.82E-10 1.51E-09 3.05E-09 0.00E+00 7.22E-10 1.23E-09 9.56E-10 5.47E-09 6.94E-10 1.18E-09 9.18E-10 2.01E-09

Tetrachloroethylene 127-18-4 4.97E-08 0.00E+00 0.00E+00 0.00E+00 1.56E-08 6.94E-08 0.00E+00 0.00E+00 1.28E-08 2.18E-08 4.41E-08 0.00E+00 1.04E-08 1.78E-08 1.38E-08 7.91E-08 1.00E-08 1.71E-08 1.33E-08 2.91E-08



2023-2027 2028-2032 2033-2037 2038-2042

Contaminant CAS S1_COVER S2_COVER S3_COVER S4_COVER S1_COVER S2_COVER S3_COVER S4_COVER S1_COVER S2_COVER S3_COVER S4_COVER S1_COVER S2_COVER S3_COVER S4_COVER S1_COVER S2_COVER S3_COVER S4_COVER

Toluene 108-88-3 291E-07 0.00E+00 0.00E+00 0.00E+00 9.12E-08 4.06E-07 0.00E+00 0.00E+00 7.46E-08 1.27E-07 2.58E-07 0.00E+00 6.11E-08 1.04€-07 8.08E-08 4.63E-07 5.87E-08 1.00E-07 7.77€-08 1.70E-07
Trichloroethylene 79-01-6 2.98E-08 0.00E+00 0.00E+00 0.00E+00 9.33E-09 4.16E-08 0.00E+00 0.00E+00 7.64E-09 1.30E-08 2.64E-08 0.00E+00 6.25E-09 1.07E-08 8.27E-09 4.74E-08 6.01E-09 1.02E-08 7.95E-09 1.74€E-08
Trichlorofluoromethane 75-69-4 2.92E-09 0.00E+00 0.00E+00 0.00E+00 9.15E-10 4.08E-09 0.00E+00 0.00E+00 7.49E-10 1.28E-09 2.59E-09 0.00E+00 6.13E-10 1.05E-09 8.11E-10 4.65E-09 5.89E-10 1.01E-09 7.80E-10 1.71E-09
Vinyl Chloride 75-01-4 3.69E-08 0.00E+00 0.00E+00 0.00E+00 1.16E-08 5.15E-08 0.00E+00 0.00E+00 9.46E-09 1.61E-08 3.27E-08 0.00E+00 7.74E-09 1.32E-08 1.02E-08 5.87E-08 7.44E-09 1.27€E-08 9.84E-09 2.16E-08
Vinylidene Chloride 75-35-4 1.56E-09 0.00E+00 0.00E+00 0.00E+00 4.88E-10 2.18E-09 0.00E+00 0.00E+00 4.00E-10 6.82E-10 1.38E-09 0.00E+00 3.27E-10 5.58E-10 4.33E-10 2.48E-09 3.14E-10 5.36E-10 4.16E-10 9.12E-10
Decane 124-18-5 1.78E-07 0.00E+00 0.00E+00 0.00E+00 5.59E-08 2.49E-07 0.00E+00 0.00E+00 4.57E-08 7.80E-08 1.58E-07 0.00E+00 3.74E-08 6.39E-08 4.95E-08 2.84E-07 3.60E-08 6.14E-08 4.76E-08 1.04E-07
Dichlorobenzene 106-46-7 1.11E-08 0.00E+00 0.00E+00 0.00E+00 3.48E-09 1.55E-08 0.00E+00 0.00E+00 2.85E-09 4.86E-09 9.84E-09 0.00E+00 2.33E-09 3.98E-09 3.09E-09 1.77€E-08 2.24E-09 3.82E-09 2.96E-09 6.50E-09

Table 4: Summary of Landfill Gas Emission Rates (g sT)

2023-2027 2028-2032 2033-2037 2038-2042
Contaminant cis
1,1,1-Trichloroethane 71-55-6 8.79E-04 0.00E+00 0.00E+00 0.00E+00 2.76E-04 8.79E-04 0.00E+00 0.00E+00 2.26E-04 2.76E-04 8.79E-04 0.00E+00 1.85E-04 2.26E-04 2.76E-04 8.79E-04 1.78E-04 2.17E-04 2.65E-04 3.23E-04
1,1,2,2-Tetrachloroethane 79-34-5 2.56E-03 0.00E+00 0.00E+00 0.00E+00 8.02E-04 2.56E-03 0.00E+00 0.00E+00 6.57E-04 8.02E-04 2.56E-03 0.00E+00 5.38E-04 6.57E-04 8.02E-04 2.56E-03 5.16E-04 6.31E-04 7.70E-04 9.41E-04
1,1,2-Trichloro-1,2,2-Trifluromethane 76-13-1 1.73E-04 0.00E+00 0.00E+00 0.00E+00 5.42E-05 1.73E-04 0.00E+00 0.00E+00 4.44E-05 5.42E-05 1.73E-04 0.00E+00 3.63E-05 4.44E-05 5.42E-05 1.73E-04 3.49E-05 4.26E-05 5.21E-05 6.36E-05
1,1,2-Trichloroethane 79-00-5 2.89E-04 0.00E+00 0.00E+00 0.00E+00 9.07E-05 2.89E-04 0.00E+00 0.00E+00 7.43E-05 9.07E-05 2.89E-04 0.00E+00 6.08E-05 7.43E-05 9.07E-05 2.89E-04 5.84E-05 7.14€E-05 8.72E-05 1.06E-04
1,2,3-Trimethyl Benzene 526-73-8 3.07E-03 0.00E+00 0.00E+00 0.00E+00 9.61E-04 3.07E-03 0.00E+00 0.00E+00 7.87E-04 9.61E-04 3.07E-03 0.00E+00 6.44E-04 7.87E-04 9.61E-04 3.07E-03 6.19E-04 7.56E-04 9.23E-04 1.13E-03
1,2,4-Trimethyl Benzene 95-63-6 9.55E-03 0.00E+00 0.00E+00 0.00E+00 2.99E-03 9.55E-03 0.00E+00 0.00E+00 2.45E-03 2.99E-03 9.55E-03 0.00E+00 2.01E-03 2.45E-03 2.99E-03 9.55E-03 1.93E-03 2.35E-03 2.88E-03 3.51E-03
1,1-Dichloroethane 75-34-3 3.19E-03 0.00E+00 0.00E+00 0.00E+00 1.00E-03 3.19E-03 0.00E+00 0.00E+00 8.20E-04 1.00E-03 3.19E-03 0.00E+00 6.71E-04 8.20E-04 1.00E-03 3.19E-03 6.45E-04 7.87E-04 9.62E-04 1.17€E-03
1,2-Dichloroethene 540-59-0 1.52E-02 0.00E+00 0.00E+00 0.00E+00 4.76E-03 1.52E-02 0.00E+00 0.00E+00 3.89E-03 4.76E-03 1.52E-02 0.00E+00 3.19E-03 3.89E-03 4.76E-03 1.52E-02 3.06E-03 3.74E-03 4.57E-03 5.58E-03
1,2-Dichloroethylene (cis) 156-59-2 3.78E-03 0.00E+00 0.00E+00 0.00E+00 1.18E-03 3.78E-03 0.00E+00 0.00E+00 9.70E-04 1.18E-03 3.78E-03 0.00E+00 7.94E-04 9.70E-04 1.18E-03 3.78E-03 7.63E-04 9.32E-04 1.14€E-03 1.39E-03
1,2-Dichloroethylene (trans) 156-60-5 2.15E-04 0.00E+00 0.00E+00 0.00E+00 6.74E-05 2.15E-04 0.00E+00 0.00E+00 5.51E-05 6.74E-05 2.15E-04 0.00E+00 4.51E-05 5.51E-05 6.74E-05 2.15E-04 4.34E-05 5.30E-05 6.47E-05 7.90E-05
1,3,5-Trimethyl Benzene 108-67-8 1.03E-03 0.00E+00 0.00E+00 0.00E+00 3.22E-04 1.03E-03 0.00E+00 0.00E+00 2.64E-04 3.22E-04 1.03E-03 0.00E+00 2.16E-04 2.64E-04 3.22E-04 1.03E-03 2.08E-04 2.54E-04 3.10E-04 3.78E-04
2-Butanol 78-92-2 1.14E-02 0.00E+00 0.00E+00 0.00E+00 3.56E-03 1.14E-02 0.00E+00 0.00E+00 2.91E-03 3.56E-03 1.14E-02 0.00E+00 2.39E-03 291E-03 3.56E-03 1.14E-02 2.29E-03 2.80E-03 3.42E-03 4.18E-03
2-Methyl Butane 78-78-4 1.18E-02 0.00E+00 0.00E+00 0.00E+00 3.71E-03 1.18E-02 0.00E+00 0.00E+00 3.04E-03 3.71E-03 1.18E-02 0.00E+00 2.49E-03 3.04E-03 3.71E-03 1.18E-02 2.39E-03 2.92E-03 3.57E-03 4.36E-03
2-Methyl Hexane 591-76-4 5.65E-03 0.00E+00 0.00E+00 0.00E+00 1.77€E-03 5.65E-03 0.00E+00 0.00E+00 1.45E-03 1.77E-03 5.65E-03 0.00E+00 1.19E-03 1.45E-03 1.77€-03 5.65E-03 1.14E-03 1.39€-03 1.70E-03 2.08E-03
2-Methyl Pentane 107-83-5 2.89E-03 0.00E+00 0.00E+00 0.00E+00 9.04E-04 2.89E-03 0.00E+00 0.00E+00 7.41E-04 9.04E-04 2.89E-03 0.00E+00 6.06E-04 7.41E-04 9.04E-04 2.89E-03 5.83E-04 7.12E-04 8.69E-04 1.06E-03
3-Methyl Hexane 589-34-4 7.98E-03 0.00E+00 0.00E+00 0.00E+00 2.50E-03 7.98E-03 0.00E+00 0.00E+00 2.05E-03 2.50E-03 7.98E-03 0.00E+00 1.68E-03 2.05E-03 2.50E-03 7.98E-03 1.61E-03 1.97E-03 2.40E-03 2.94E-03
3-Methyl Pentane 96-14-0 1.27€-03 0.00E+00 0.00E+00 0.00E+00 3.99E-04 1.27€-03 0.00E+00 0.00E+00 3.27E-04 3.99E-04 1.27€E-03 0.00E+00 2.68E-04 3.27E-04 3.99E-04 1.27€-03 2.57E-04 3.14E-04 3.84E-04 4.69E-04
Acetone 67-64-1 2.04E-02 0.00E+00 0.00E+00 0.00E+00 6.40E-03 2.04E-02 0.00E+00 0.00E+00 5.24E-03 6.40E-03 2.04E-02 0.00E+00 4.29E-03 5.24E-03 6.40E-03 2.04E-02 4.12E-03 5.03E-03 6.15E-03 7.51E-03
Benzene 71-43-2 8.08E-03 0.00E+00 0.00E+00 0.00E+00 2.53E-03 8.08E-03 0.00E+00 0.00E+00 2.07E-03 2.53E-03 8.08E-03 0.00E+00 1.70E-03 2.07E-03 2.53E-03 8.08E-03 1.63E-03 1.99-03 2.43E-03 2.97E-03
Bromodichloromethane 75-27-4 7.04E-03 0.00E+00 0.00E+00 0.00E+00 2.21E-03 7.04E-03 0.00E+00 0.00E+00 1.81E-03 2.21E-03 7.04E-03 0.00E+00 1.48E-03 1.81E-03 2.21E-03 7.04E-03 1.42E-03 1.74€E-03 2.12E-03 2.59E-03
Butyl Acetate 123-86-4 6.31E-03 0.00E+00 0.00E+00 0.00E+00 1.98E-03 6.31E-03 0.00E+00 0.00E+00 1.62E-03 1.98E-03 6.31E-03 0.00E+00 1.33E-03 1.62E-03 1.98E-03 6.31E-03 1.27E-03 1.56E-03 1.90E-03 2.32E-03
Carbon Tetrachloride 56-23-5 1.69E-05 0.00E+00 0.00E+00 0.00E+00 5.28E-06 1.69E-05 0.00E+00 0.00E+00 4.33E-06 5.28E-06 1.69E-05 0.00E+00 3.54E-06 4.33E-06 5.28E-06 1.69E-05 3.40E-06 4.16E-06 5.08E-06 6.20E-06
Chlorobenzene 108-90-7 7.48E-04 0.00E+00 0.00E+00 0.00E+00 2.34E-04 7.48E-04 0.00E+00 0.00E+00 1.92E-04 2.34E-04 7.48E-04 0.00E+00 1.57E-04 1.92E-04 2.34E-04 7.48E-04 1.51E-04 1.84E-04 2.25E-04 2.75E-04
Chlorodifluoromethane 75-45-6 1.54E-03 0.00E+00 0.00E+00 0.00E+00 4.84E-04 1.54E-03 0.00E+00 0.00E+00 3.96E-04 4.84E-04 1.54E-03 0.00E+00 3.24E-04 3.96E-04 4.84E-04 1.54E-03 3.12E-04 3.81E-04 4.65E-04 5.68E-04
Chloroethane 75-00-3 3.50E-03 0.00E+00 0.00E+00 0.00E+00 1.10E-03 3.50E-03 0.00E+00 0.00E+00 8.98E-04 1.10E-03 3.50E-03 0.00E+00 7.35E-04 8.98E-04 1.10E-03 3.50E-03 7.06E-04 8.63E-04 1.05E-03 1.29€-03
Chloroform 67-66-3 1.25E-04 0.00E+00 0.00E+00 0.00E+00 3.91E-05 1.25E-04 0.00E+00 0.00E+00 3.20E-05 3.91E-05 1.25E-04 0.00E+00 2.62E-05 3.20E-05 3.91E-05 1.25E-04 2.52E-05 3.07E-05 3.75E-05 4.58E-05
Chloromethane 74-87-3 8.39E-04 0.00E+00 0.00E+00 0.00E+00 2.63E-04 8.39E-04 0.00E+00 0.00E+00 2.15E-04 2.63E-04 8.39E-04 0.00E+00 1.76E-04 2.15E-04 2.63E-04 8.39E-04 1.69E-04 2.07E-04 2.53E-04 3.09E-04
Dichlorodifluoromethane 75-71-8 2.61E-02 0.00E+00 0.00E+00 0.00E+00 8.17E-03 2.61E-02 0.00E+00 0.00E+00 6.69E-03 8.17E-03 2.61E-02 0.00E+00 5.48E-03 6.69E-03 8.17E-03 2.61E-02 5.26E-03 6.43E-03 7.85E-03 9.59E-03
Dichlorofluoromethane 75-43-4 1.13E-03 0.00E+00 0.00E+00 0.00E+00 3.55E-04 1.13E-03 0.00E+00 0.00E+00 2.91E-04 3.55E-04 1.13E-03 0.00E+00 2.38E-04 2.91E-04 3.55E-04 1.13E-03 2.29E-04 2.79E-04 3.41E-04 4.17E-04
Dichloromethane 75-09-2 1.67E-02 0.00E+00 0.00E+00 0.00E+00 5.23E-03 1.67E-02 0.00E+00 0.00E+00 4.28E-03 5.23E-03 1.67E-02 0.00E+00 3.50E-03 4.28E-03 5.23E-03 1.67E-02 3.37E-03 4.11E-03 5.02E-03 6.14E-03
Ethanol 64-17-5 2.49E-02 0.00E+00 0.00E+00 0.00E+00 7.80E-03 2.49E-02 0.00E+00 0.00E+00 6.39E-03 7.80E-03 2.49E-02 0.00E+00 5.23E-03 6.39E-03 7.80E-03 2.49E-02 5.02E-03 6.14E-03 7.49E-03 9.15E-03
Ethyl Acetate 141-78-6 6.43E-03 0.00E+00 0.00E+00 0.00E+00 2.02E-03 6.43E-03 0.00E+00 0.00E+00 1.65E-03 2.02E-03 6.43E-03 0.00E+00 1.35E-03 1.65E-03 2.02E-03 6.43E-03 1.30E-03 1.59E-03 1.94€-03 2.37E-03
Ethyl Benzene 100-41-4 1.99E-02 0.00E+00 0.00E+00 0.00E+00 6.24E-03 1.99E-02 0.00E+00 0.00E+00 5.11E-03 6.24E-03 1.99E-02 0.00E+00 4.18E-03 5.11E-03 6.24E-03 1.99E-02 4.02E-03 4.91E-03 5.99E-03 7.32E-03
Ethylene Dibromide 106-93-4 1.24€-05 0.00E+00 0.00E+00 0.00E+00 3.88E-06 1.24E-05 0.00E+00 0.00E+00 3.18E-06 3.88E-06 1.24E-05 0.00E+00 2.60E-06 3.18E-06 3.88E-06 1.24€-05 2.50E-06 3.05E-06 3.73E-06 4.55E-06
Ethylene Dichloride 107-06-2 5.57E-04 0.00E+00 0.00E+00 0.00E+00 1.75E-04 5.57E-04 0.00E+00 0.00E+00 1.43E-04 1.75E-04 5.57E-04 0.00E+00 1.17E-04 1.43E-04 1.75E-04 5.57E-04 1.12E-04 1.37E-04 1.68E-04 2.05E-04
Heptane 142-82-5 1.03E-02 0.00E+00 0.00E+00 0.00E+00 3.21E-03 1.03E-02 0.00E+00 0.00E+00 2.63E-03 3.21E-03 1.03E-02 0.00E+00 2.15E-03 2.63E-03 3.21E-03 1.03E-02 2.07E-03 2.53E-03 3.09E-03 3.77E-03
Hexane 110-54-3 7.78E-03 0.00E+00 0.00E+00 0.00E+00 2.44E-03 7.78E-03 0.00E+00 0.00E+00 2.00E-03 2.44E-03 7.78E-03 0.00E+00 1.63E-03 2.00E-03 2.44E-03 7.78E-03 1.57E-03 1.92E-03 2.34E-03 2.86E-03
Isopropyl Alcohol 67-63-0 4.14E-02 0.00E+00 0.00E+00 0.00E+00 1.30E-02 4.14E-02 0.00E+00 0.00E+00 1.06E-02 1.30E-02 4.14E-02 0.00E+00 8.69E-03 1.06E-02 1.30E-02 4.14E-02 8.35E-03 1.02E-02 1.25E-02 1.52E-02
Limonene 5989-27-5 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
m/p-Ethyl Toluene 620-14-4 1.06E-02 0.00E+00 0.00E+00 0.00E+00 3.32E-03 1.06E-02 0.00E+00 0.00E+00 2.72E-03 3.32E-03 1.06E-02 0.00E+00 2.22E-03 2.72E-03 3.32E-03 1.06E-02 2.14E-03 2.61E-03 3.19E-03 3.89E-03
m/p-Xylene 108-38-3 4.74€-02 0.00E+00 0.00E+00 0.00E+00 1.49E-02 4.74E-02 0.00E+00 0.00E+00 1.22E-02 1.49E-02 4.74€E-02 0.00E+00 9.97E-03 1.22E-02 1.49E-02 4.74€-02 9.58E-03 1.17€E-02 1.43E-02 1.74E-02
m-Cymene 535-77-3 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Methyl Cyclohexane 108-87-2 7.24E-03 0.00E+00 0.00E+00 0.00E+00 2.27E-03 7.24E-03 0.00E+00 0.00E+00 1.86E-03 2.27E-03 7.24€E-03 0.00E+00 1.52E-03 1.86E-03 2.27E-03 7.24E-03 1.46E-03 1.79€-03 2.18E-03 2.66E-03
Methyl Ethyl Ketone 78-93-3 3.37E-02 0.00E+00 0.00E+00 0.00E+00 1.06E-02 3.37E-02 0.00E+00 0.00E+00 8.64E-03 1.06E-02 3.37E-02 0.00E+00 7.07E-03 8.64E-03 1.06E-02 3.37E-02 6.80E-03 8.30E-03 1.01E-02 1.24E-02
Methyl Isobutyl Ketone 108-10-1 4.21E-03 0.00E+00 0.00E+00 0.00E+00 1.32E-03 4.21E-03 0.00E+00 0.00E+00 1.08E-03 1.32E-03 4.21E-03 0.00E+00 8.85E-04 1.08E-03 1.32E-03 4.21E-03 8.50E-04 1.04E-03 1.27E-03 1.55E-03
Naphthalene 91-20-3 1.08E-03 0.00E+00 0.00E+00 0.00E+00 3.40E-04 1.08E-03 0.00E+00 0.00E+00 2.78E-04 3.40E-04 1.08E-03 0.00E+00 2.28E-04 2.78E-04 3.40E-04 1.08E-03 2.19E-04 2.67E-04 3.26E-04 3.99E-04
n-Butanal 123-72-8 1.66E-03 0.00E+00 0.00E+00 0.00E+00 5.20E-04 1.66E-03 0.00E+00 0.00E+00 4.26E-04 5.20E-04 1.66E-03 0.00E+00 3.49E-04 4.26E-04 5.20E-04 1.66E-03 3.35E-04 4.09E-04 5.00E-04 6.10E-04
Nonane 111-84-2 4.17E-03 0.00E+00 0.00E+00 0.00E+00 1.31E-03 4.17E-03 0.00E+00 0.00E+00 1.07E-03 1.31E-03 4.17E-03 0.00E+00 8.77E-04 1.07E-03 1.31E-03 4.17E-03 8.43E-04 1.03E-03 1.26E-03 1.54E-03
Octane 111-65-9 4.53E-03 0.00E+00 0.00E+00 0.00E+00 1.42E-03 4.53E-03 0.00E+00 0.00E+00 1.16E-03 1.42E-03 4.53E-03 0.00E+00 9.52E-04 1.16E-03 1.42E-03 4.53E-03 9.15E-04 1.12E-03 1.37E-03 1.67E-03
o-Ethyl Toluene 611-14-3 5.82E-03 0.00E+00 0.00E+00 0.00E+00 1.82E-03 5.82E-03 0.00E+00 0.00E+00 1.49E-03 1.82E-03 5.82E-03 0.00E+00 1.22E-03 1.49E-03 1.82E-03 5.82E-03 1.17€-03 1.43E-03 1.75E-03 2.14E-03
o-Xylene 95-47-6 1.84E-02 0.00E+00 0.00E+00 0.00E+00 5.75E-03 1.84E-02 0.00E+00 0.00E+00 4.71E-03 5.75E-03 1.84E-02 0.00E+00 3.86E-03 4.71E-03 5.75E-03 1.84E-02 3.71E-03 4.53E-03 5.53E-03 6.75E-03
Pentane 109-66-0 7.21E-03 0.00E+00 0.00E+00 0.00E+00 2.26E-03 7.21E-03 0.00E+00 0.00E+00 1.85E-03 2.26E-03 7.21E-03 0.00E+00 1.52E-03 1.85E-03 2.26E-03 7.21E-03 1.46E-03 1.78E-03 2.17E-03 2.65E-03
Propyl Benzene 103-65-1 4.33E-03 0.00E+00 0.00E+00 0.00E+00 1.36E-03 4.33E-03 0.00E+00 0.00E+00 1.11E-03 1.36E-03 4.33E-03 0.00E+00 9.11E-04 1.11E-03 1.36E-03 4.33E-03 8.75E-04 1.07E-03 1.31E-03 1.59€-03
Styrene 100-42-5 5.88E-04 0.00E+00 0.00E+00 0.00E+00 1.84E-04 5.88E-04 0.00E+00 0.00E+00 1.51E-04 1.84E-04 5.88E-04 0.00E+00 1.24E-04 1.51E-04 1.84E-04 5.88E-04 1.19€-04 1.45E-04 1.77€-04 2.16E-04
Tetrachloroethylene 127-18-4 8.49E-03 0.00E+00 0.00E+00 0.00E+00 2.66E-03 8.49E-03 0.00E+00 0.00E+00 2.18E-03 2.66E-03 8.49E-03 0.00E+00 1.78E-03 2.18E-03 2.66E-03 8.49E-03 1.71E-03 2.09E-03 2.56E-03 3.12E-03
Toluene 108-88-3 4.97E-02 0.00E+00 0.00E+00 0.00E+00 1.56E-02 4.97E-02 0.00E+00 0.00E+00 1.28E-02 1.56E-02 4.97E-02 0.00E+00 1.04E-02 1.28E-02 1.56E-02 4.97E-02 1.00E-02 1.23E-02 1.50E-02 1.83E-02
Trichloroethylene 79-01-6 5.09E-03 0.00E+00 0.00E+00 0.00E+00 1.59E-03 5.09E-03 0.00E+00 0.00E+00 1.31E-03 1.59E-03 5.09E-03 0.00E+00 1.07E-03 1.31E-03 1.59E-03 5.09E-03 1.03E-03 1.25E-03 1.53E-03 1.87E-03
Trichlorofluoromethane 75-69-4 4.99E-04 0.00E+00 0.00E+00 0.00E+00 1.56E-04 4.99E-04 0.00E+00 0.00E+00 1.28E-04 1.56E-04 4.99E-04 0.00E+00 1.05E-04 1.28E-04 1.56E-04 4.99E-04 1.01E-04 1.23E-04 1.50E-04 1.84E-04
Vinyl Chloride 75-01-4 6.30E-03 0.00E+00 0.00E+00 0.00E+00 1.97E-03 6.30E-03 0.00E+00 0.00E+00 1.62E-03 1.97E-03 6.30E-03 0.00E+00 1.32E-03 1.62E-03 1.97E-03 6.30E-03 1.27E-03 1.55E-03 1.90E-03 2.32E-03
Vinylidene Chloride 75-35-4 2.66E-04 0.00E+00 0.00E+00 0.00E+00 8.34E-05 2.66E-04 0.00E+00 0.00E+00 6.83E-05 8.34E-05 2.66E-04 0.00E+00 5.59E-05 6.83E-05 8.34E-05 2.66E-04 5.37E-05 6.56E-05 8.02E-05 9.79E-05
Decane 124-18-5 3.05E-02 0.00E+00 0.00E+00 0.00E+00 9.55E-03 3.05E-02 0.00E+00 0.00E+00 7.82E-03 9.55E-03 3.05E-02 0.00E+00 6.40E-03 7.82E-03 9.55E-03 3.05E-02 6.15E-03 7.51E-03 9.17E-03 1.12E-02

Dichlorobenzene 106-46-7 1.90E-03 0.00E+00 0.00E+00 0.00E+00 5.95E-04 1.90E-03 0.00E+00 0.00E+00 4.87E-04 5.95E-04 1.90E-03 0.00E+00 3.99E-04 4.87E-04 5.95E-04 1.90E-03 3.83E-04 4.68E-04 5.71E-04 6.98E-04



Appendix C: Summary of LGF Constituents Emission Factors

Maximum Constituent

AP-42 Value East Landfill South Landfill East and South Landfill X
Contaminant Name CAS B 5 2 5 Concentration
(mg m™) (mg m™) (mg m™) (mg m™) g
(mg m™~)

1,1,2-Trichloro-1,2,2- Trifluromethane 76-13-1 0.51 0.03 0.31 - 0.51
1,2,3-Trimethyl Benzene 526-73-8 1.76 9.13 8.81 - 9.13
1,2,4-Trimethyl Benzene 95-63-6 6.73 28.43 28.27 - 28.43
1,3,5-Trimethyl Benzene 108-67-8 3.06 - - - 3.06
2-Methyl Hexane 591-76-4 3.34 6.59 16.82 - 16.82
2-Methyl Pentane 107-83-5 2.42 4.03 8.59 - 8.59
2-Methyl Butane 78-78-4 6.67 9.63 35.26 - 35.26
3-Methyl Pentane 96-14-0 2.61 2.65 3.79 - 3.79
3-Methyl Hexane 589-34-4 4.63 9.50 23.76 - 23.76
Acetone 67-64-1 16.64 5.25 60.79 - 60.79
Benzene 71-43-2 7.66 10.35 24.04 - 24.04
Butyl Acetate 123-86-4 - - 18.78 - 18.78
Decane 124-18-5 22.10 90.69 77.35 - 90.69
Dichlorodifluoromethane 75-71-8 77.59 3.03 5.71 - 77.59
Dichloromethane 75-09-2 49.65 0.36 3.84 - 49.65
Ethyl Benzene 100-41-4 21.09 40.64 59.24 - 59.24
Heptane 142-82-5 5.49 11.79 30.51 - 30.51
Hexane 110-54-3 23.14 7.50 10.22 - 23.14
Isopropyl Alcohol 67-63-0 123.10 4.57 50.55 - 123.10
Limonene 5989-27-5 - - - - -

Vinyl Chloride 75-01-4 18.75 1.98 1.42 - 18.75
Carbon Tetrachloride 56-23-5 0.05 - - - 0.05
Chloroform 67-66-3 - 0.27 0.37 - 0.37
Ethylene Dibromide 106-93-4 0.04 - - - 0.04
Ethylene Dichloride 107-06-2 1.66 - - - 1.66
Chloroethane 75-00-3 10.42 0.29 0.39 - 10.42
1,2-Dichloroethylene (cis) 156-59-2 11.25 8.21 6.30 - 11.25
1,1-Dichloroethane 75-34-3 9.51 0.11 0.38 - 9.51
1,2-Dichloroethylene (trans) 156-60-5 0.11 0.25 0.64 - 0.64
Chlorobenzene 108-90-7 2.23 0.28 0.43 - 2.23
Chloromethane 74-87-3 2.50 - - - 2.50
m/p-Ethyl Toluene 620-14-4 3.83 31.15 31.50 - 31.50
m/p-Ethyl Toluene2 622-96-8 4.86 - - - 4.86
m/p-Xylene 108-38-3 - 90.85 141.21 - 141.21
m/p-Xylene2 106-42-3 - - - - -

m-Cymene 535-77-3 - - - - -

Methyl Ethyl Ketone 78-93-3 20.90 17.82 100.22 - 100.22
Methyl Cyclohexane 108-87-2 5.18 13.62 21.56 - 21.56
Methyl Isobutyl Ketone 108-10-1 7.66 2.93 12.54 - 12.54
Chlorodifluoromethane 75-45-6 4.59 3.85 3.63 - 4.59
n-Butanal 123-72-8 - - - - 4.94
Naphthalene 91-20-3 0.56 3.20 3.23 - 3.23
Nonane 111-84-2 12.43 - - - 12.43
o-Ethyl Toluene 611-14-3 1.59 17.32 16.09 - 17.32
o-Xylene 95-47-6 - 37.25 54.64 - 54.64
Pentane 109-66-0 13.15 7.50 21.47 - 21.47
Ethanol 64-17-5 51.23 13.88 74.07 - 74.07
Propyl Benzene 103-65-1 2.03 10.16 12.90 = 12.90
Styrene 100-42-5 1.75 - - - 1.75
Tetrachloroethylene 127-18-4 25.28 5.17 5.20 - 25.28
Toluene 108-88-3 148.00 36.36 89.77 - 148.00

Trichlorofluoromethane 75-69-4 - 0.32 1.49 - 1.49



. AP-42 Value East Landfill
Contaminant Name CAS 5 5
(mg m™) (mg m™)
Trichloroethylene 79-01-6 15.15 0.99
Ethyl Acetate 141-78-6 6.77 4,70
1,1,1-Trichloroethane 71-55-6 2.62 0.01
Vinylidene Chloride 75-35-4 0.79 0.05
1,2-Dichloroethene 540-59-0 4517 -
2-Butanol 78-92-2 - -
Bromodichloromethane 75-27-4 20.96 -
Octane 111-65-9 5.04 8.49
1,1,2,2-Tetrachloroethane 79-34-5 7.62 -
1,1,2-Trichloroethane 79-00-5 0.86 -
Dichlorobenzene 106-46-7 5.65 1.12
Dichlorofluoromethane 75-43-4 - 1.52
Total Mercaptans (as Methyl Mercaptan) 74-93-1 4.90 -
Hydrogen Sulphide 7783-06-4 49.45 -
Dimethyl Sulphide 75-18-3 19.86 =
Dimethyl Disulphide 624-92-0 0.53 -
Total Reduced Sulphurs (TRS) N/A-2 - -

South Landfill

(mgm?)

2.60
19.15
0.12
0.12

33.80

13.49

1.54
3.37

East and South Landfill

1,128.38

1,153.08

Maximum Constituent
Concentration

15.15
19.15
2.62
0.79
45.17
33.80
20.96
13.49
7.62
0.86
5.65
3.37
4.90
1,128.38
19.86
0.53
1,153.08

South Landfill Source Testin
Methane Concentration (%) south tandfil ast Landfll “““m [2] "

Maximum 55.20 67.30
Minimum 36.10 36.60
Average 44.63 48.01
Notes:

[1]1 The AP-42 Methane concentration is based on the LandGem model default value designed to comply with CAA.
[2] Methane content obtained from source testing done for the Walker's Niagara Falls Operation EA document titled
"Walker Environmental Assessment Landfill Gas Air Quality Impact Assessment", dated February 6, 2006.

48.50
18.40
43.76

49.00
36.30
44.31

50.00

52.00



Appendix C: Landfill Gas Flare Emission Rate Calculations

The Facility Characteristic Assumptions (FCA) report states that the initial landfill operation will only require a single landfill gas flare, with a potential for up to three flares as landfilling progresses. For the purpose of this assessment, it is conservatively assumed that all landfill gas will be
combusted in a single flare.

Landfill Gas Production

andfill Gas Collected andfill Gas Collected
Sstudy Period (m3s™) (m3yr")

2023-2027 3.36E-01 1.06E+07
2028-2032 9.33E-01 2.94E+07
2033-2037 1.42E+00 4.48E+07
2038-2042 1.82E+00 5.74E+07

2043 2.13E+00 6.71E+07

Destruction Efficiency of VOCs 98%

[1]1 The destruction efficency is based on the typical value recommended in AP-42 Chapter 2.4, Table 2.4-3 for Flares for NMOC and VOC compounds.

Flare 1 Emission Rate Summary

LFG Source Testing

AP-42 Emission Factor [1]

Contaminant Name CAS B Concentration 2023-2027 2028-2032 2033-2037 2038-2042 2043
(kg 10 dscm methane)

(mg m?)
Nitrogen Oxides (NOx) 10102-44-0 631 - 2.12E-01 5.88E-01 8.97E-01 1.15E+00  1.34E+00
Carbon Monoxide (CO) 630-08-0 737 - 2.48E-01 6.87E-01 1.05E+00 1.34E+00  1.57E+00
Particulate Matter (PM) TSP 238 - 8.00E-02 2.22E-01 3.38E-01 433E01  5.06E-01
1,1,1-Trichloroethane 71-55-6 - 2.62 2.02E-05 5.61E-05 8.56E-05 1.10E-04  1.28E-04
1,1,2,2-Tetrachloroethane 79-34-5 - 7.62 5.88E-05 1.63E-04 2.49E-04 3.196-04]  3.73E-04
1,1,2-Trichloro-1,2,2-Trifluromethane 76-13-1 - 0.51 3.98E-06 1.10E-05 1.68E-05 2.16E-05  2.52E-05
1,1,2-Trichloroethane 79-00-5 - 0.86 6.66E-06 1.85E-05 2.82E-05 3.61E-05  4.22E-05
1,2,3-Trimethyl Benzene 526-73-8 - 9.13 7.05E-05 1.96E-04 2.98E-04 3.82E-04  4.47E-04
1,2,4-Trimethyl Benzene 95-63-6 - 28.43 2.20E-04 6.10E-04 9.29E-04 1.19E-03  1.39E-03
1,2-Dichloroethane 75-34-3 - 9.51 7.35E-05 2.04E-04 3.11E-04 3.98E-04  4.65E-04
1,2-Dichloroethene 540-59-0 - 4517 3.49E-04 9.69E-04 1.48E-03 1.89E-03  2.21E-03
1,2-Dichloroethylene (cis) 156-59-2 - 11.25 8.70E-05 2.41E-04 3.68E-04 4.71E-04  5.51E-04
1,2-Dichloroethylene (trans) 156-60-5 - 0.64 4.94E-06 1.37E-05 2.09E-05 2.68E-05  3.13E-05
1,3,5-Trimethyl Benzene 108-67-8 - 3.06 2.37E-05 6.57E-05 1.00E-04 1.28E-04  1.50E-04
2-Butanol 78-92-2 - 33.80 2.61E-04 7.25E-04 1.10E-03 1.42E-03  1.65E-03
2-Methyl Butane 78-78-4 - 35.26 2.72E-04 7.56E-04 1.15E-03 1.48E-03  1.72E-03
2-Methyl Hexane 591-76-4 - 16.82 1.30E-04 3.61E-04 5.50E-04 7.04E-04  8.23E-04
2-Methyl Pentane 107-83-5 - 8.59 6.64E-05 1.84E-04 2.81E-04 3.60E-04  4.20E-04
3-Methyl Hexane 589-34-4 - 23.76 1.84E-04 5.10E-04 7.77E-04 9.956-04|  1.16E-03
3-Methyl Pentane 96-14-0 - 3.79 2.93E-05 8.14E-05 1.24E-04 1.59E-04  1.86E-04
Acetone 67-64-1 - 60.79 4.70E-04 1.30E-03 1.99E-03 2.55E-03|  2.97E-03
Benzene 71-43-2 - 24.04 1.86E-04 5.16E-04 7.86E-04 1.01E-03  1.18E-03
Bromodichloromethane 75-27-4 - 20.96 1.62E-04 4.50E-04 6.85E-04 8.78E-04]  1.03E-03
Butyl Acetate 123-86-4 - 18.78 1.45E-04 4.03E-04 6.14E-04 7.86E-04  9.19E-04
Carbon Tetrachloride 56-23-5 - 0.05 3.88E-07 1.08E-06 1.64E-06 2.10E-06]  2.45E-06
Chlorobenzene 108-90-7 - 2.23 1.72E-05 4.78E-05 7.28E-05 9.33E-05  1.09E-04

Chlorodifluoromethane 75-45-6 = 4.59 3.55E-05 9.86E-05 1.50E-04 1.92E-04 2.25E-04



L. LFG Source Testing
) AP-42 Emission Factor [1] )
Contaminant Name CAS B Concentration 2023-2027 2028-2032 2033-2037 2038-2042 2043
(kg 10° dscm methane) ( _3)
mg m

Chloroethane 75-00-3 -- 10.42 8.05E-05 2.23E-04 3.40E-04 4.36E-04 5.10E-04
Chloroform 67-66-3 -- 0.37 2.87E-06 7.96E-06 1.21E-05 1.55E-05 1.81E-05
Chloromethane 74-87-3 -- 2.50 1.93E-05 5.36E-05 8.16E-05 1.05E-04 1.22E-04
Dichlorodifluoromethane 75-71-8 - 77.59 6.00E-04 1.66E-03 2.54E-03 3.25E-03 3.80E-03
Dichlorofluoromethane 75-43-4 -- 3.37 2.60E-05 7.23E-05 1.10E-04 1.41E-04 1.65E-04
Dichloromethane 75-09-2 -- 49.65 3.84E-04 1.07E-03 1.62E-03 2.08E-03 2.43E-03
Dimethyl Disulphide 624-92-0 -- 0.53 4.08E-06 1.13E-05 1.72E-05 2.21E-05 2.58E-05
Dimethyl Sulphide 75-18-3 -- 19.86 1.53E-04 4.26E-04 6.49E-04 8.32E-04 9.72E-04
Ethanol 64-17-5 -- 74.07 5.72E-04 1.59E-03 2.42E-03 3.10E-03 3.62E-03
Ethyl Acetate 141-78-6 -- 19.15 1.48E-04 4.11E-04 6.26E-04 8.02E-04 9.37E-04
Ethyl Benzene 100-41-4 -- 59.24 4.58E-04 1.27E-03 1.94E-03 2.48E-03 2.90E-03
Ethylene Dibromide 106-93-4 -- 0.04 2.85E-07 7.91E-07 1.20E-06 1.54E-06 1.80E-06
Ethylene Dichloride 107-06-2 -- 1.66 1.28E-05 3.56E-05 5.42E-05 6.95E-05 8.11E-05
Heptane 142-82-5 -- 30.51 2.36E-04 6.54E-04 9.97E-04 1.28E-03 1.49E-03
Hexane 110-54-3 -- 23.14 1.79E-04 4.96E-04 7.57E-04 9.69E-04 1.13E-03
Hydrogen Sulphide 7783-06-4 - 1,128.38 8.72E-03 2.42E-02 3.69E-02 4.73E-02 5.52E-02
Isopropyl Alcohol 67-63-0 -- 123.10 9.51E-04 2.64E-03 4.02E-03 5.16E-03 6.02E-03
Limonene 5989-27-5 -- - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
m/p-Ethyl Toluene 620-14-4 -- 31.50 2.43E-04 6.76E-04 1.03E-03 1.32E-03 1.54E-03
m/p-Xylene 108-38-3 - 141.21 1.09E-03 3.03E-03 4.62E-03 5.91E-03 6.91E-03
m-Cymene 535-77-3 -- - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Methyl Cyclohexane 108-87-2 - 21.56 1.67E-04 4.62E-04 7.05E-04 9.03E-04 1.05E-03
Methyl Ethyl Ketone 78-93-3 -- 100.22 7.74E-04 2.15E-03 3.28E-03 4.20E-03 4.90E-03
Methyl Isobutyl Ketone 108-10-1 -- 12.54 9.69E-05 2.69E-04 4.10E-04 5.25E-04 6.13E-04
Naphthalene 91-20-3 -- 3.23 2.49E-05 6.92E-05 1.05E-04 1.35E-04 1.58E-04
n-Butanal 123-72-8 -- 4.94 3.82E-05 1.06E-04 1.61E-04 2.07E-04 2.42E-04
Nonane 111-84-2 -- 12.43 9.60E-05 2.67E-04 4.06E-04 5.20E-04 6.08E-04
Octane 111-65-9 -- 13.49 1.04E-04 2.89E-04 4.41E-04 5.65E-04 6.60E-04
o-Ethyl Toluene 611-14-3 -- 17.32 1.34E-04 3.71E-04 5.66E-04 7.25E-04 8.47E-04
o-Xylene 95-47-6 - 54.64 4.22E-04 1.17E-03 1.79E-03 2.29E-03 2.67E-03
Pentane 109-66-0 -- 21.47 1.66E-04 4.61E-04 7.02E-04 8.99E-04 1.05E-03
Propyl Benzene 103-65-1 - 12.90 9.97E-05 2.77E-04 4.22E-04 5.40E-04 6.31E-04
Styrene 100-42-5 -- 1.75 1.35E-05 3.75E-05 5.72E-05 7.33E-05 8.56E-05
Tetrachloroethylene 127-18-4 - 25.28 1.95E-04 5.42E-04 8.26E-04 1.06E-03 1.24E-03
Toluene 108-88-3 -- 148.00 1.14E-03 3.17E-03 4.84E-03 6.20E-03 7.24E-03
Total Mercaptans (as Methyl mercaptan) 74-93-1 - 4.90 3.78E-05 1.05E-04 1.60E-04 2.05E-04 2.40E-04
Trichloroethylene 79-01-6 -- 15.15 1.17E-04 3.25E-04 4.95E-04 6.34E-04 7.41E-04
Trichlorofluoromethane 75-69-4 - 1.49 1.15E-05 3.19E-05 4.86E-05 6.22E-05 7.27E-05
Vinyl Chloride 75-01-4 -- 18.75 1.45E-04 4.02E-04 6.13E-04 7.85E-04 9.17E-04
Vinylidene Chloride 75-35-4 - 0.79 6.12E-06 1.70E-05 2.59E-05 3.32E-05 3.88E-05
Decane 124-18-5 -- 90.69 7.01E-04 1.95E-03 2.96E-03 3.80E-03 4.44E-03

Dichlorobenzene 106-46-7 = 5.65 4.36E-05 1.21E-04 1.85E-04 2.37E-04 2.76E-04



LFG Source Testing
Concentration

AP-42 Emission Factor [1]
(kg 10 dscm methane)

Contaminant Name

(mg m?)
Hydrogen Sulphide 7783-06-4 -- 1,128.38
Dimethyl Sulphide 75-18-3 -- 19.86
Dimethyl Disulphide 624-92-0 -- 0.53
Total Reduced Sulphurs (TRS) N/A-2 -- 1,153.08
Sulphur Dioxides [2] 7446-09-5 - 2,306.15
Notes:

[1] Emission based on AP-42 emission factors were conservatively based on total landfill gas producted, not Methane produced.

[2] Concentrations of sulphur dioxide were estimated using AP-42 Chapter 2.4, section 2.4.4.2 equation 6.

Flare Emission Rate (g s™)

8.72E-03
1.53E-04
4.08E-06
8.91E-03
1.78E-02

2.42E-02
4.26E-04
1.13E-05
2.47E-02
4.95E-02

3.69E-02
6.49E-04
1.72E-05
3.77E-02
7.54E-02

4.73E-02
8.32E-04
2.21E-05
4.83E-02
9.66E-02

2028-2032 2033-2037 2038-2042 n

5.52E-02
9.72E-04
2.58E-05
5.64E-02
1.13E-01



APPENDIX D

rwdi.com



Appendix D: Flux Chamber Sampling for VOCs

Waste Soil Pile Average Flux [1]
Compound CAS # kg/m2/day g/m2/s

1,1,1-Trichloroethane 71-55-6 6.04E-08 6.99E-10
1,1,2,2-Tetrachloroethane 79-34-5 7.86E-08 9.09E-10
1,1,2-Trichloroethane 79-00-5 6.04E-08 6.99E-10
Vinylidene Chloride 75-35-4 4.39E-08 5.08E-10
1,2,4-Trimethyl benzene 95-63-6 8.93E-07 1.03E-08
Ethylene Dibromide 106-93-4 8.51E-08 9.85E-10
1,2-Dichloroethane #N/A 4.48E-08 5.19E-10
1,3,5-Trimethyl benzene 108-67-8 4.55E-07 5.26E-09
Dichlorobenzene 106-46-7 6.66E-08 7.71E-10
Acetone 67-64-1 1.63E-06 1.88E-08
Benzene 71-43-2 8.70E-08 1.01E-09
Bromodichloromethane 75-27-4 7.42E-08 8.59E-10
Carbon Tetrachloride 56-23-5 6.97E-08 8.06E-10
Chlorobenzene 108-90-7 5.10E-08 5.90E-10
Chloroethane 75-00-3 2.92E-08 3.38E-10
Chloroform 67-66-3 5.41E-08 6.26E-10
Chloromethane 74-87-3 2.67E-08 3.09E-10
1,2-Dichloroethylene (cis) 156-59-2 8.20E-08 9.49E-10
Dichlorodifluoromethane 75-71-8 9.95E-08 1.15E-09
Ethyl acetate 141-78-6 6.75E-08 7.81E-10
Ethyl benzene 100-41-4 3.65E-07 4.22E-09
1,1,2-Trichloro-1,2,2-Trifluromethane 76-13-1 8.49E-08 9.82E-10
Isopropyl alcohol 67-63-0 1.81E-07 2.10E-09
m/p-Xylene 108-38-3 2.04E-06 2.36E-08
Methyl ethyl ketone 78-93-3 2.13E-07 2.47E-09
Methyl isobutyl ketone 108-10-1 4.54E-08 5.25E-10
Dichloromethane 75-09-2 8.11E-08 9.39E-10
Heptane 142-82-5 1.39E-06 1.60E-08
Hexane 110-54-3 7.21E-07 8.34E-09
o-Xylene 95-47-6 5.61E-07 6.50E-09
Styrene 100-42-5 4.83E-08 5.60E-10
Tetrachloroethylene 127-18-4 7.51E-08 8.69E-10
Toluene 108-88-3 3.72E-07 4.31E-09
1,2-Dichloroethylene (trans) 156-60-5 4.39E-08 5.08E-10
Trichloroethylene 79-01-6 9.93E-07 1.15E-08
Trichlorofluoromethane 75-69-4 6.43E-08 7.44E-10
Vinyl chloride 75-01-4 2.83E-08 3.28E-10
Notes:

[1]1 Waste Soil Pile Average Flux obtained from "Landfill Gas and Waste Soil Emissions Study, Walker Environmental Group"
report dated November 28, 2019



Appendix D: Flux Chamber Sampling for TRS

Dimethyl Sulfide 5.94E-07
Dimethyl Disulfide 2.81E-07
Hydrogen Sulfide 3.09E-07
Methyl Mercaptan 4.36E-07
Total Reduced Sulfur 1.84E-06
Notes:

[1]1 Average Flux obtained from "[1] Waste Soil Pile Average Flux obtained from "Landfill Gas and Waste Soil Emissions Study, Walker Environmental Group" report dated November 28, 2019

Average Flux (kg/m?*/day) - TRS [1]

Compound ) South X South Maximum
South Daily ) South Daily i :
Working Working Active Face

5.63E-07
2.81E-07
3.09E-07
4.36E-07
7.72E-07

5.63E-07
2.81E-07
3.09E-07
4.36E-07
7.89E-07

5.63E-07
2.81E-07
3.09E-07
4.36E-07
1.52E-06

5.63E-07
2.81E-07
3.09E-07
4.36E-07
1.62E-06

6.87E-09
3.26E-09
3.57E-09
5.04E-09
2.13E-08

Average Flux (g/m?%/s) - TRS [1]

6.51E-09
3.26E-09
3.57E-09
5.04E-09
8.93E-09

6.51E-09
3.26E-09
3.57E-09
5.04E-09
9.13E-09

6.51E-09
3.26E-09
3.57E-09
5.04E-09
1.76E-08

6.51E-09
3.26E-09
3.57E-09
5.04E-09
1.88E-08

6.87E-09
3.26E-09
3.57E-09
5.04E-09
2.13E-08

6.51E-09
3.26E-09
3.57E-09
5.04E-09
8.93E-09

Average Flux (g/m?/s) - TRS [1]

6.51E-09
3.26E-09
3.57E-09
5.04E-09
1.88E-08
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1 INTRODUCTION

RWDI AIR Inc. (RWDI) was retained on a Walker Environmental Group (WEG) to conduct flux chamber
measurements for reduced sulphurs (Sulphur) and volatile organic compounds (VOC) at the WEG East and South
landfill site located in Thorold, Ontario. This sampling was conducted to determine the mitigative properties of
the cover and landfill gas collection system at the Final Cover Area, Interim Cover Area, Daily Cover Area and
Working Face Area for Sulphur in order to provide information necessary to Walker Environmental Group (WEG).

The samples collected from the Waste Soil Pile were also completed to update the Volatile Organic Compounds

(VOC) speciation data from typical piles.

The sampling took place on October 9™ and 10%, 2019, and consisted of: ten (10) samples from South Landfill
(Interim Cover Area), five (5) samples from East Landfill (Final Cover Area), five (5) samples from South Landfill
(Final Cover Area), five (5) samples from the South Landfill (Daily Cover Area (not exposed)); five (5) samples from
South Landfill (Working Face Area), and six (6) samples from Waste Soil Piles, for a total of thirty-six (36) samples
taken.

2 SOURCE DESCRIPTION

2.1 Process Operation/Description

The landfill includes a Daily, Interim, Working Face and Final Cover areas which receives waste on a daily basis.

211 Sample Locations

Thirty (30) area samples were taken from the different cover areas of South and East Landfill on October 9t and
10t, In addition, six (6) samples were taken from the Waste Soil Pile. Table 1 provides a summary of the sampling
program. Sample locations were selected by RWDI based on current site conditions at the WEG site.

rwdi.com Page 1
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TABLE 1: SUMMARY OF 2019 SAMPLING PROGRAM

. e Number of Locations Total Number of Samples
Location Specific Cover Parameter A
Available to Sample Collected
10 10

Interim Cover

Area
Daily Cover 5 5
Area
South Landfill
Working Cover Reduced 5 5
Area Sulphurs
Final Cover 5 5
Area
East Landfill Final Cover 5 5
Area
Waste Soil Pile - VOC 6 6

5 TEST PROGRAM

3.1

The following sections discuss the methodologies in detail.

Flux Chamber Sampling

Sulphur and VOC emissions from the areas were measured using three identical flux chambers. The flux
chambers used are 40.6 cm in diameter and approximately 35 cm in height, and constructed of 14-gauge
stainless steel, as per the designer’s specifications outlined in Ontario Stack Testing Code Method ON-6. All
interior and exterior fittings are constructed from inert material being stainless steel and all lines were made
from Teflon tubing. The flux chambers are equipped with four quick connect ports: one for sweep gas line, one
for sample line, one for temperature instrument and one for pressure instrument.

Before taking measurements, each flux chamber was placed on the surface of the landfill and the inlet of the
chamber was embedded slightly into the area in an attempt to create a seal. Sand was also used to surround the
chamber and the surface in areas that the chambers could not be inserted into the area.

Ultra-high purity nitrogen gas was used as the sweep gas, which was metered into the chamber at a constant rate
of 5 litres per minute. The sweep gas was allowed to run through the chambers for 30 minutes prior to sample
collection.

Both the Sulphur and VOC samples were collected through a sample port on the flux chamber into an evacuated
canister. The evacuated canister was filled over a 10-minute time frame to collect thirty-six (36) samples.

rwdi.com Page 2



LANDFILL GAS AND WASTE SOIL EMISSION STUDY »  J ‘

WALKER ENVIRONMENTAL GROUP A
RWDI#2000702P .
November 28, 2019

3.2

3.3

Sample Analysis

Once collected, the samples were submitted for analysis to ALS Global (within 48-hours of testing) for subsequent
analysis. The reduced Sulphur samples consists of the following compounds analyzed by ALS Global, in
Burlington, Ontario:

e Hydrogen Sulphide;

e Carbon Disulphide;

e Carbonyl Sulphide;

e Dimethyl Disulphide;

e Dimethyl Sulphide;

e Methyl Mercaptan; and
e Total Reduced Sulphurs.

The VOCs includes a scan for compounds from EPA TO-15.

The laboratory reports are provided in Appendix A. These reports also discuss the Sulphur and VOC analysis
methodology in greater detail.

Flux Rate Calculations

Emissions from the landfill cover areas were measured using a flux chamber as described above, with total area
of 0.13 m2.

Ultra-high purity nitrogen was used as the sweep gas. The sweep gas flow rate (0.000083 cubic metres per
second (5 litres per minute) based on one square meter of coverage) was allowed to run through the chamber for
approximately 30 minutes prior to the collection of the sample. The sweep gas rate is used to calculate the odour
flux rate based on the total air movement into the chamber. The formula that was used to calculate the average
flux rate is as follows:

3
Concentration (ppbv) - Sweep Rate (mT>

Flue rate (59 =
ux rate day -m?) Area of flux chamber (m?)

4 PROCESS & METEOROLOGICAL INFORMATION

The landfill was operating under normal conditions and the landfill gas utilization system at the WEG site was
operating. Waste soil samples were collected from newly deposited waste soils for the testing purposes.

Meteorological data was collected from a local weather station and includes temperature, wind speed, wind
direction and barometric pressure. This data is included with the field notes attached under Appendix B for each
of the test dates and locations (October 9th and 10th, 2019).
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5 QUALITY ASSURANCE

A number of common quality assurance measures were developed and implemented to ensure the integrity of
the sampling program. In general, these measures include detailed documentation of field activities, calibration
of samplers, and numerous laboratory related measures, including sample handling procedures and collection of
blank samples. Chain of custody forms were completed and submitted along with the samples to the laboratory.

6 SAMPLING RESULTS

The sample results are summarized in Appendix C. A summary of the average flux rate from the sampled
locations is presented in Tables 2 and 3 below.

TABLE 2: SUMMARY OF 2019 SAMPLING RESULTS (SULPHURS)

~ AverageFlux(g/m?s)-TRS

. South S?'Jth South East Final

South Daily . Final .

Interim Working Cover
Cover Area Cover
Cover Area

Carbon Disulfide 7.06E-09 4.51E-09 5.99E-09 5.31E-09 3.99E-09
Carbonyl Sulfide 2.78E-08 1.91E-08 1.11E-08 2.43E-08 2.71E-08
Dimethyl Sulfide 6.87E-09 6.51E-09 6.51E-09 6.51E-09 6.51E-09
Dimethyl Disulfide 3.26E-09 3.26E-09 3.26E-09 3.26E-09 3.26E-09
Hydrogen Sulfide 3.57E-09 3.57E-09 3.57E-09 3.57E-09 3.57E-09
Methyl Mercaptan 5.04E-09 5.04E-09 5.04E-09 5.04E-09 5.04E-09
Total Reduced Sulfur 2.13E-08 1.37E-08 9.13E-09 1.76E-08 1.88E-08
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TABLE 3: SUMMARY OF 2019 SAMPLING RESULTS (VOLATILE ORGANIC COMPOUNDS)
Waste Soil Pile-

Waste Soil Pile- Average

Compound Flux (g/mZ/s)- VOC Compound Average Flux
(g/m?/s)- VOC

1,1,1-Trichloroethane 6.99E-10 cis-1,3-Dichloropropene 5.82E-10
1,1,2,2-Tetrachloroethane 9.09E-10 Cyclohexane 2.29E-09
1,1,2-Trichloroethane 6.99E-10 Dibromochloromethane 1.09E-09
1,1-Dichloroethane 5.19E-10 Dichlorodifluoromethane 1.15E-09
1,1-Dichloroethene 5.08E-10 Ethyl acetate 7.81E-10
1,2,4-Trichlorobenzene 9.51E-10 Ethylbenzene 4.22E-09
1,2,4-Trimethylbenzene 1.03E-08 Freon 113 9.82E-10
1,2-Dibromoethane 9.85E-10 Freon 114 8.96E-10
1,2-Dichlorobenzene 7.71E-10 Hexachlorobutadiene 1.49E-09
1,2-Dichloroethane 5.19E-10 Isooctane 1.39E-09
1,2-Dichloropropane 5.92E-10 Isopropyl alcohol 2.10E-09
1,3,5-Trimethylbenzene 5.26E-09 Isopropylbenzene 1.04E-09
1,3-Butadiene 2.84E-10 m&p-Xylene 2.36E-08
1,3-Dichlorobenzene 7.71E-10 Methyl ethyl ketone 2.47E-09
1,4-Dichlorobenzene 7.71E-10 Methyl isobutyl ketone 5.25E-10
1,4-Dioxane 4.62E-10 Methylene chloride 9.39E-10
2-Hexanone 6.34E-09 MTBE 4.62E-10
4-Ethyltoluene 3.07E-09 n-Heptane 1.60E-08
Acetone 1.88E-08 n-Hexane 8.34E-09
Allyl chloride 4.01E-10 o-Xylene 6.50E-09
Benzene 1.01E-09 Propylene 1.41E-09
Benzyl chloride 6.64E-10 Styrene 5.60E-10
Bromodichloromethane 8.59E-10 Tetrachloroethylene 8.69E-10
Bromoform 1.32E-09 Tetrahydrofuran 3.78E-10
Bromomethane 4.98E-10 Toluene 4.31E-09
Carbon Disulfide 7.17E-09 trans-1,2-Dichloroethene 5.08E-10
Carbon Tetrachloride 8.06E-10 trans-1,3-Dichloropropene 5.82E-10
Chlorobenzene 5.90E-10 Trichloroethylene 1.15E-08
Chloroethane 3.38E-10 Trichlorofluoromethane 7.44E-10
Chloroform 6.26E-10 Vinyl acetate 1.62E-09
Chloromethane 3.09E-10 Vinyl bromide 5.61E-10
cis-1,2-Dichloroethene 9.49E-10 Vinyl chloride 3.28E-10

Surrogate: 4-Bromofluorobenzene 4.61E-07
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7 CONCLUSIONS

All sources were tested in accordance with referenced methodologies following the test proposed.
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ALS ENVIRONMENTAL ANALYTICAL REPORT

Sample Details/Parameters Result Qualifier*  D.L. Units Extracted Analyzed Batch

L2364217-1 SOUTH FINAL COVER 1
Sampled By: JQS, MUV, TFL on 09-OCT-19 @ 09:30
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide 21.9 6.2 ug/m3 12-OCT-19 | R4868954
Carbon Disulfide 7.0 2.0 ppb(V) 12-OCT-19 | R4868954
Carbonyl sulfide 13.6 9.8 ug/m3 12-OCT-19 | R4868954
Carbonyl sulfide 5.5 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl sulfide <10 10 ug/m3 12-OCT-19 | R4868954
Dimethyl sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl disulfide <7.7 7.7 ug/m3 12-OCT-19 | R4868954
Dimethyl disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Hydrogen Sulfide <5.6 5.6 ug/m3 12-OCT-19 | R4868954
Hydrogen Sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Methyl mercaptan <7.9 7.9 ug/m3 12-OCT-19 | R4868954
Methyl mercaptan <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Canister Information

Pressure on Receipt -4.3 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0100 11-OCT-19 | 11-OCT-19 | R4867672
Regulator 1D G316 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.151 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S 13.6 8.5 ppb(V) 15-0OCT-19

Total Reduced Sulfur (NPRI-6) as H2S 19 12 ug/m3 15-OCT-19

L2364217-2 SOUTH FINAL COVER 2
Sampled By:  JQS, MUV, TFL on 09-OCT-19 @ 10:28
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide <6.2 6.2 ug/m3 12-OCT-19 | R4868954
Carbon Disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Carbonyl sulfide 115 9.8 ug/m3 12-OCT-19 | R4868954
Carbonyl sulfide 4.7 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl sulfide <10 10 ug/m3 12-OCT-19 | R4868954
Dimethyl sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl disulfide <7.7 7.7 ug/m3 12-OCT-19 | R4868954
Dimethyl disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Hydrogen Sulfide <5.6 5.6 ug/m3 12-OCT-19 | R4868954
Hydrogen Sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Methyl mercaptan <7.9 7.9 ug/m3 12-OCT-19 | R4868954
Methyl mercaptan <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Canister Information

Pressure on Receipt -6.5 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0096 11-OCT-19 | 11-OCT-19 | R4867672
Regulator ID G944 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.123 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S <8.5 8.5 ppb(V) 15-0OCT-19

Total Reduced Sulfur (NPRI-6) as H2S <12 12 ug/m3 15-0OCT-19

L2364217-3 SOUTH FINAL COVER 3
Sampled By:  JQS, MUV, TFL on 09-OCT-19 @ 10:30
Matrix: AIR

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier*  D.L. Units Extracted Analyzed Batch

L2364217-3 SOUTH FINAL COVER 3
Sampled By:  JQS, MUV, TFL on 09-OCT-19 @ 10:30
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide <6.2 6.2 ug/m3 12-OCT-19 | R4868954
Carbon Disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Carbonyl sulfide 19.6 9.8 ug/m3 12-OCT-19 | R4868954
Carbonyl sulfide 8.0 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl sulfide <10 10 ug/m3 12-OCT-19 | R4868954
Dimethyl sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl disulfide <7.7 7.7 ug/m3 12-OCT-19 | R4868954
Dimethyl disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Hydrogen Sulfide <5.6 5.6 ug/m3 12-OCT-19 | R4868954
Hydrogen Sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Methyl mercaptan <7.9 7.9 ug/m3 12-OCT-19 | R4868954
Methyl mercaptan <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Canister Information

Pressure on Receipt -5.1 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0165 11-OCT-19 | 11-OCT-19 | R4867672
Regulator 1D G311 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.134 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S 9.2 8.5 ppb(V) 15-OCT-19

Total Reduced Sulfur (NPRI-6) as H2S 13 12 ug/m3 15-OCT-19

L2364217-4 SOUTH FINAL COVER 4
Sampled By:  JQS, MUV, TFL on 09-OCT-19 @ 10:37
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide <6.2 6.2 ug/m3 12-OCT-19 | R4868954
Carbon Disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Carbonyl sulfide 20.1 9.8 ug/m3 12-OCT-19 | R4868954
Carbonyl sulfide 8.2 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl sulfide <10 10 ug/m3 12-OCT-19 | R4868954
Dimethyl sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl disulfide <7.7 7.7 ug/m3 12-OCT-19 | R4868954
Dimethyl disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Hydrogen Sulfide <5.6 5.6 ug/m3 12-OCT-19 | R4868954
Hydrogen Sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Methyl mercaptan <7.9 7.9 ug/m3 12-OCT-19 | R4868954
Methyl mercaptan <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Canister Information

Pressure on Receipt -5.3 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0188 11-OCT-19 | 11-OCT-19 | R4867672
Regulator ID G79 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.135 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S 9.4 8.5 ppb(V) 15-0OCT-19

Total Reduced Sulfur (NPRI-6) as H2S 13 12 ug/m3 15-OCT-19

L2364217-5 SOUTH FINAL COVER 5
Sampled By:  JQS, MUV, TFL on 09-OCT-19 @ 11:19
Matrix: AIR

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier*  D.L. Units Extracted Analyzed Batch

L2364217-5 SOUTH FINAL COVER 5
Sampled By: JQS, MUV, TFL on 09-OCT-19 @ 11:19
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide <6.2 6.2 ug/m3 12-OCT-19 | R4868954
Carbon Disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Carbonyl sulfide 22.1 9.8 ug/m3 12-OCT-19 | R4868954
Carbonyl sulfide 9.0 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl sulfide <10 10 ug/m3 12-OCT-19 | R4868954
Dimethyl sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl disulfide <7.7 7.7 ug/m3 12-OCT-19 | R4868954
Dimethyl disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Hydrogen Sulfide <5.6 5.6 ug/m3 12-OCT-19 | R4868954
Hydrogen Sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Methyl mercaptan <7.9 7.9 ug/m3 12-OCT-19 | R4868954
Methyl mercaptan <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Canister Information

Pressure on Receipt -7.1 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0226 11-OCT-19 | 11-OCT-19 | R4867672
Regulator 1D G242 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.102 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S 10.4 8.5 ppb(V) 15-OCT-19

Total Reduced Sulfur (NPRI-6) as H2S 14 12 ug/m3 15-OCT-19

L2364217-6 EAST FINAL COVER 1
Sampled By:  JQS, MUV, TFL on 09-OCT-19 @ 13:49
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide <6.2 6.2 ug/m3 12-OCT-19 | R4868954
Carbon Disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Carbonyl sulfide 13.8 9.8 ug/m3 12-OCT-19 | R4868954
Carbonyl sulfide 5.6 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl sulfide <10 10 ug/m3 12-OCT-19 | R4868954
Dimethyl sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl disulfide <7.7 7.7 ug/m3 12-OCT-19 | R4868954
Dimethyl disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Hydrogen Sulfide <5.6 5.6 ug/m3 12-OCT-19 | R4868954
Hydrogen Sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Methyl mercaptan <7.9 7.9 ug/m3 12-OCT-19 | R4868954
Methyl mercaptan <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Canister Information

Pressure on Receipt -6.7 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0309 11-OCT-19 | 11-OCT-19 | R4867672
Regulator ID G171 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.148 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S <8.5 8.5 ppb(V) 15-0OCT-19

Total Reduced Sulfur (NPRI-6) as H2S <12 12 ug/m3 15-0OCT-19

L2364217-7 EAST FINAL COVER 2
Sampled By:  JQS, MUV, TFL on 09-OCT-19 @ 14:39
Matrix: AIR

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier*  D.L. Units Extracted Analyzed Batch

L2364217-7 EAST FINAL COVER 2
Sampled By:  JQS, MUV, TFL on 09-OCT-19 @ 14:39
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide <6.2 6.2 ug/m3 12-OCT-19 | R4868954
Carbon Disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Carbonyl sulfide <9.8 9.8 ug/m3 12-OCT-19 | R4868954
Carbonyl sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl sulfide <10 10 ug/m3 12-OCT-19 | R4868954
Dimethyl sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl disulfide <7.7 7.7 ug/m3 12-OCT-19 | R4868954
Dimethyl disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Hydrogen Sulfide <5.6 5.6 ug/m3 12-OCT-19 | R4868954
Hydrogen Sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Methyl mercaptan <7.9 7.9 ug/m3 12-OCT-19 | R4868954
Methyl mercaptan <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Canister Information

Pressure on Receipt -5.9 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0231 11-OCT-19 | 11-OCT-19 | R4867672
Regulator 1D G279 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.131 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S <8.5 8.5 ppb(V) 15-OCT-19

Total Reduced Sulfur (NPRI-6) as H2S <12 12 ug/m3 15-OCT-19

L2364217-8 EAST FINAL COVER 3
Sampled By:  JQS, MUV, TFL on 09-OCT-19 @ 14:30
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide <6.2 6.2 ug/m3 12-OCT-19 | R4868954
Carbon Disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Carbonyl sulfide 22.6 9.8 ug/m3 12-OCT-19 | R4868954
Carbonyl sulfide 9.2 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl sulfide <10 10 ug/m3 12-OCT-19 | R4868954
Dimethyl sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl disulfide <7.7 7.7 ug/m3 12-OCT-19 | R4868954
Dimethyl disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Hydrogen Sulfide <5.6 5.6 ug/m3 12-OCT-19 | R4868954
Hydrogen Sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Methyl mercaptan <7.9 7.9 ug/m3 12-OCT-19 | R4868954
Methyl mercaptan <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Canister Information

Pressure on Receipt 5.1 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0057 11-OCT-19 | 11-OCT-19 | R4867672
Regulator ID G173 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.144 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S 10.6 8.5 ppb(V) 15-0OCT-19

Total Reduced Sulfur (NPRI-6) as H2S 15 12 ug/m3 15-OCT-19

L2364217-9 EAST FINAL COVER 4
Sampled By:  JQS, MUV, TFL on 09-OCT-19 @ 14:22
Matrix: AIR

* Refer to Referenced Information for Qualifiers (if any) and Methodology.



2000702 L2364217 CONTD....
PAGE 6 of 35
Version: FINAL

ALS ENVIRONMENTAL ANALYTICAL REPORT

Sample Details/Parameters Result Qualifier*  D.L. Units Extracted Analyzed Batch

L2364217-9 EAST FINAL COVER 4
Sampled By:  JQS, MUV, TFL on 09-OCT-19 @ 14:22
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide <6.2 6.2 ug/m3 12-OCT-19 | R4868954
Carbon Disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Carbonyl sulfide 69.9 9.8 ug/m3 12-OCT-19 | R4868954
Carbonyl sulfide 28.4 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl sulfide <10 10 ug/m3 12-OCT-19 | R4868954
Dimethyl sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl disulfide <7.7 7.7 ug/m3 12-OCT-19 | R4868954
Dimethyl disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Hydrogen Sulfide <5.6 5.6 ug/m3 12-OCT-19 | R4868954
Hydrogen Sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Methyl mercaptan <7.9 7.9 ug/m3 12-OCT-19 | R4868954
Methyl mercaptan <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Canister Information

Pressure on Receipt -55 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0145 11-OCT-19 | 11-OCT-19 | R4867672
Regulator 1D G103 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.155 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S 32.8 8.5 ppb(V) 15-OCT-19

Total Reduced Sulfur (NPRI-6) as H2S 46 12 ug/m3 15-OCT-19

L2364217-10 EAST FINAL COVER 5
Sampled By: JQS, MUV, TFL on 09-OCT-19 @ 15:09
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide <6.2 6.2 ug/m3 12-OCT-19 | R4868954
Carbon Disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Carbonyl sulfide 95.1 9.8 ug/m3 12-OCT-19 | R4868954
Carbonyl sulfide 38.7 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl sulfide <10 10 ug/m3 12-OCT-19 | R4868954
Dimethyl sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl disulfide <7.7 7.7 ug/m3 12-OCT-19 | R4868954
Dimethyl disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Hydrogen Sulfide <5.6 5.6 ug/m3 12-OCT-19 | R4868954
Hydrogen Sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Methyl mercaptan <7.9 7.9 ug/m3 12-OCT-19 | R4868954
Methyl mercaptan <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Canister Information

Pressure on Receipt -3.7 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0321 11-OCT-19 | 11-OCT-19 | R4867672
Regulator ID G177 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.104 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S 44.6 8.5 ppb(V) 15-0OCT-19

Total Reduced Sulfur (NPRI-6) as H2S 62 12 ug/m3 15-OCT-19

L2364217-11 SOUTH INTERIM COVER 1
Sampled By:  JQS, MUV, TFL on 09-OCT-19 @ 15:50
Matrix: AIR

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2364217-11 SOUTH INTERIM COVER 1
Sampled By: JQS, MUV, TFL on 09-OCT-19 @ 15:50
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide 28.7 6.2 ug/m3 12-OCT-19 | R4868954
Carbon Disulfide 9.2 2.0 ppb(V) 12-OCT-19 | R4868954
Carbonyl sulfide 38.4 9.8 ug/m3 12-OCT-19 | R4868954
Carbonyl sulfide 15.6 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl sulfide <10 10 ug/m3 12-OCT-19 | R4868954
Dimethyl sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl disulfide <7.7 7.7 ug/m3 12-OCT-19 | R4868954
Dimethyl disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Hydrogen Sulfide <5.6 5.6 ug/m3 12-OCT-19 | R4868954
Hydrogen Sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Methyl mercaptan <7.9 7.9 ug/m3 12-OCT-19 | R4868954
Methyl mercaptan <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Canister Information

Pressure on Receipt -3.3 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0283 11-OCT-19 | 11-OCT-19 | R4867672
Regulator 1D G288 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.101 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S 27.5 8.5 ppb(V) 15-OCT-19

Total Reduced Sulfur (NPRI-6) as H2S 38 12 ug/m3 15-OCT-19

L2364217-12 SOUTH INTERIM COVER 2
Sampled By:  JQS, MUV, TFL on 09-OCT-19 @ 16:18
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide <6.2 6.2 ug/m3 12-OCT-19 | R4868954
Carbon Disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Carbonyl sulfide 15.6 9.8 ug/m3 12-OCT-19 | R4868954
Carbonyl sulfide 6.4 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl sulfide <10 10 ug/m3 12-OCT-19 | R4868954
Dimethyl sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl disulfide <7.7 7.7 ug/m3 12-OCT-19 | R4868954
Dimethyl disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Hydrogen Sulfide <5.6 5.6 ug/m3 12-OCT-19 | R4868954
Hydrogen Sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Methyl mercaptan <7.9 7.9 ug/m3 12-OCT-19 | R4868954
Methyl mercaptan <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Canister Information

Pressure on Receipt -4.9 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0276 11-OCT-19 | 11-OCT-19 | R4867672
Regulator ID G280 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.118 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S <8.5 8.5 ppb(V) 15-0OCT-19

Total Reduced Sulfur (NPRI-6) as H2S <12 12 ug/m3 15-0OCT-19

L2364217-13 SOUTH INTERIM COVER 3
Sampled By:  JQS, MUV, TFL on 09-OCT-19 @ 16:27
Matrix: AIR

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2364217-13 SOUTH INTERIM COVER 3
Sampled By: JQS, MUV, TFL on 09-OCT-19 @ 16:27
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide 8.0 6.2 ug/m3 12-OCT-19 | R4868954
Carbon Disulfide 2.6 2.0 ppb(V) 12-OCT-19 | R4868954
Carbonyl sulfide 43.3 9.8 ug/m3 12-OCT-19 | R4868954
Carbonyl sulfide 17.6 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl sulfide <10 10 ug/m3 12-OCT-19 | R4868954
Dimethyl sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl disulfide <7.7 7.7 ug/m3 12-OCT-19 | R4868954
Dimethyl disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Hydrogen Sulfide <5.6 5.6 ug/m3 12-OCT-19 | R4868954
Hydrogen Sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Methyl mercaptan <7.9 7.9 ug/m3 12-OCT-19 | R4868954
Methyl mercaptan <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Canister Information

Pressure on Receipt -1.2 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0169 11-OCT-19 | 11-OCT-19 | R4867672
Regulator 1D G227 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.136 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S 23.0 8.5 ppb(V) 15-0OCT-19

Total Reduced Sulfur (NPRI-6) as H2S 32 12 ug/m3 15-OCT-19

L2364217-14 SOUTH INTERIM COVER 4
Sampled By:  JQS, MUV, TFL on 09-OCT-19 @ 17:00
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide <6.2 6.2 ug/m3 12-OCT-19 | R4868954
Carbon Disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Carbonyl sulfide <9.8 9.8 ug/m3 12-OCT-19 | R4868954
Carbonyl sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl sulfide <10 10 ug/m3 12-OCT-19 | R4868954
Dimethyl sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Dimethyl disulfide <7.7 7.7 ug/m3 12-OCT-19 | R4868954
Dimethyl disulfide <2.0 2.0 ppb(V) 12-OCT-19 | R4868954
Hydrogen Sulfide <5.6 5.6 ug/m3 12-OCT-19 | R4868954
Hydrogen Sulfide <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Methyl mercaptan <7.9 7.9 ug/m3 12-OCT-19 | R4868954
Methyl mercaptan <4.0 4.0 ppb(V) 12-OCT-19 | R4868954
Canister Information

Pressure on Receipt -4.7 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0152 11-OCT-19 | 11-OCT-19 | R4867672
Regulator ID G220 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.112 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S <8.5 8.5 ppb(V) 15-0OCT-19

Total Reduced Sulfur (NPRI-6) as H2S <12 12 ug/m3 15-0OCT-19

L2364217-15 SOUTH INTERIM COVER 5
Sampled By:  JQS, MUV, TFL on 09-OCT-19 @ 17:08
Matrix: AIR

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2364217-15 SOUTH INTERIM COVER 5
Sampled By:  JQS, MUV, TFL on 09-OCT-19 @ 17:08
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide 30.6 6.2 ug/m3 14-OCT-19 | R4872426
Carbon Disulfide 9.8 2.0 ppb(V) 14-OCT-19 | R4872426
Carbonyl sulfide 125 9.8 ug/m3 14-OCT-19 | R4872426
Carbonyl sulfide 51.0 4.0 ppb(V) 14-OCT-19 | R4872426
Dimethyl sulfide <10 10 ug/m3 14-OCT-19 | R4872426
Dimethyl sulfide <4.0 4.0 ppb(V) 14-OCT-19 | R4872426
Dimethyl disulfide <7.7 7.7 ug/m3 14-OCT-19 | R4872426
Dimethyl disulfide <2.0 2.0 ppb(V) 14-OCT-19 | R4872426
Hydrogen Sulfide <5.6 5.6 ug/m3 14-OCT-19 | R4872426
Hydrogen Sulfide <4.0 4.0 ppb(V) 14-OCT-19 | R4872426
Methyl mercaptan <7.9 7.9 ug/m3 14-OCT-19 | R4872426
Methyl mercaptan <4.0 4.0 ppb(V) 14-OCT-19 | R4872426
Canister Information

Pressure on Receipt -7.8 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0304 11-OCT-19 | 11-OCT-19 | R4867672
Regulator 1D G289 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.103 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S 67.8 8.5 ppb(V) 17-OCT-19

Total Reduced Sulfur (NPRI-6) as H2S 95 12 ug/m3 17-OCT-19

L2364217-16 SOUTH INTERIM COVER 6
Sampled By:  JQS, MUV, TFL on 10-OCT-19 @ 08:32
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide <6.2 6.2 ug/m3 14-OCT-19 | R4872426
Carbon Disulfide <2.0 2.0 ppb(V) 14-OCT-19 | R4872426
Carbonyl sulfide 12.3 9.8 ug/m3 14-OCT-19 | R4872426
Carbonyl sulfide 5.0 4.0 ppb(V) 14-OCT-19 | R4872426
Dimethyl sulfide <10 10 ug/m3 14-OCT-19 | R4872426
Dimethyl sulfide <4.0 4.0 ppb(V) 14-OCT-19 | R4872426
Dimethyl disulfide <7.7 7.7 ug/m3 14-OCT-19 | R4872426
Dimethyl disulfide <2.0 2.0 ppb(V) 14-OCT-19 | R4872426
Hydrogen Sulfide <5.6 5.6 ug/m3 14-OCT-19 | R4872426
Hydrogen Sulfide <4.0 4.0 ppb(V) 14-OCT-19 | R4872426
Methyl mercaptan <7.9 7.9 ug/m3 14-OCT-19 | R4872426
Methyl mercaptan <4.0 4.0 ppb(V) 14-OCT-19 | R4872426
Canister Information

Pressure on Receipt -3.5 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0035 11-OCT-19 | 11-OCT-19 | R4867672
Regulator ID G323 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.11 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S <8.5 8.5 ppb(V) 17-OCT-19

Total Reduced Sulfur (NPRI-6) as H2S <12 12 ug/m3 17-OCT-19

L2364217-17 SOUTH INTERIM COVER 7
Sampled By:  JQS, MUV, TFL on 10-OCT-19 @ 08:56
Matrix: AIR

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier*  D.L. Units Extracted Analyzed Batch

L2364217-17 SOUTH INTERIM COVER 7
Sampled By:  JQS, MUV, TFL on 10-OCT-19 @ 08:56
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide <6.2 6.2 ug/m3 14-OCT-19 | R4872426
Carbon Disulfide <2.0 2.0 ppb(V) 14-OCT-19 | R4872426
Carbonyl sulfide 34.7 9.8 ug/m3 14-OCT-19 | R4872426
Carbonyl sulfide 14.1 4.0 ppb(V) 14-OCT-19 | R4872426
Dimethyl sulfide <10 10 ug/m3 14-OCT-19 | R4872426
Dimethyl sulfide <4.0 4.0 ppb(V) 14-OCT-19 | R4872426
Dimethyl disulfide <7.7 7.7 ug/m3 14-OCT-19 | R4872426
Dimethyl disulfide <2.0 2.0 ppb(V) 14-OCT-19 | R4872426
Hydrogen Sulfide <5.6 5.6 ug/m3 14-OCT-19 | R4872426
Hydrogen Sulfide <4.0 4.0 ppb(V) 14-OCT-19 | R4872426
Methyl mercaptan <7.9 7.9 ug/m3 14-OCT-19 | R4872426
Methyl mercaptan <4.0 4.0 ppb(V) 14-OCT-19 | R4872426
Canister Information

Pressure on Receipt -2.4 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0172 11-OCT-19 | 11-OCT-19 | R4867672
Regulator 1D G255 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.121 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S 16.0 8.5 ppb(V) 17-OCT-19

Total Reduced Sulfur (NPRI-6) as H2S 22 12 ug/m3 17-OCT-19

L2364217-18 SOUTH INTERIM COVER 8
Sampled By: JQS, MUV, TFL on 10-OCT-19 @ 09:00
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide <6.2 6.2 ug/m3 15-OCT-19 | R4872426
Carbon Disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Carbonyl sulfide 16.6 9.8 ug/m3 15-OCT-19 | R4872426
Carbonyl sulfide 6.8 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl sulfide <10 10 ug/m3 15-OCT-19 | R4872426
Dimethyl sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl disulfide <7.7 7.7 ug/m3 15-OCT-19 | R4872426
Dimethyl disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Hydrogen Sulfide <5.6 5.6 ug/m3 15-OCT-19 | R4872426
Hydrogen Sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Methyl mercaptan <7.9 7.9 ug/m3 15-OCT-19 | R4872426
Methyl mercaptan <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Canister Information

Pressure on Receipt -3.7 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0269 11-OCT-19 | 11-OCT-19 | R4867672
Regulator ID G145 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.137 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S <8.5 8.5 ppb(V) 17-OCT-19

Total Reduced Sulfur (NPRI-6) as H2S <12 12 ug/m3 17-OCT-19

L2364217-19 SOUTH INTERIM COVER 9
Sampled By:  JQS, MUV, TFL on 10-OCT-19 @ 09:36
Matrix: AIR

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier*  D.L. Units Extracted Analyzed Batch

L2364217-19 SOUTH INTERIM COVER 9
Sampled By:  JQS, MUV, TFL on 10-OCT-19 @ 09:36
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide 10.3 6.2 ug/m3 15-OCT-19 | R4872426
Carbon Disulfide 3.3 2.0 ppb(V) 15-OCT-19 | R4872426
Carbonyl sulfide 68.9 9.8 ug/m3 15-OCT-19 | R4872426
Carbonyl sulfide 28.0 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl sulfide <10 10 ug/m3 15-OCT-19 | R4872426
Dimethyl sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl disulfide <7.7 7.7 ug/m3 15-OCT-19 | R4872426
Dimethyl disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Hydrogen Sulfide <5.6 5.6 ug/m3 15-OCT-19 | R4872426
Hydrogen Sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Methyl mercaptan <7.9 7.9 ug/m3 15-OCT-19 | R4872426
Methyl mercaptan <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Canister Information

Pressure on Receipt -1.0 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0099 11-OCT-19 | 11-OCT-19 | R4867672
Regulator 1D G225 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.149 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S 35.2 8.5 ppb(V) 17-OCT-19

Total Reduced Sulfur (NPRI-6) as H2S 49 12 ug/m3 17-OCT-19

L2364217-20 SOUTH INTERIM COVER 10
Sampled By:  JQS, MUV, TFL on 10-OCT-19 @ 09:43
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide <6.2 6.2 ug/m3 15-OCT-19 | R4872426
Carbon Disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Carbonyl sulfide 16.5 9.8 ug/m3 15-OCT-19 | R4872426
Carbonyl sulfide 6.7 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl sulfide <10 10 ug/m3 15-OCT-19 | R4872426
Dimethyl sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl disulfide <7.7 7.7 ug/m3 15-OCT-19 | R4872426
Dimethyl disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Hydrogen Sulfide <5.6 5.6 ug/m3 15-OCT-19 | R4872426
Hydrogen Sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Methyl mercaptan <7.9 7.9 ug/m3 15-OCT-19 | R4872426
Methyl mercaptan <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Canister Information

Pressure on Receipt 7.1 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867672
Canister ID 00946-0125 11-OCT-19 | 11-OCT-19 | R4867672
Regulator ID G317 11-OCT-19 | 11-OCT-19 | R4867672
Batch Proof ID 190927.139 11-OCT-19 | 11-OCT-19 | R4867672
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S <8.5 8.5 ppb(V) 17-OCT-19

Total Reduced Sulfur (NPRI-6) as H2S <12 12 ug/m3 17-OCT-19

L2364217-21 SOUTH DAILY COVER 1
Sampled By:  JQS, MUV, TFL on 10-OCT-19 @ 10:59
Matrix: AIR

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2364217-21 SOUTH DAILY COVER 1
Sampled By:  JQS, MUV, TFL on 10-OCT-19 @ 10:59
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide <6.2 6.2 ug/m3 15-OCT-19 | R4872426
Carbon Disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Carbonyl sulfide 83.3 9.8 ug/m3 15-OCT-19 | R4872426
Carbonyl sulfide 33.9 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl sulfide <10 10 ug/m3 15-OCT-19 | R4872426
Dimethyl sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl disulfide <7.7 7.7 ug/m3 15-OCT-19 | R4872426
Dimethyl disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Hydrogen Sulfide <5.6 5.6 ug/m3 15-OCT-19 | R4872426
Hydrogen Sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Methyl mercaptan <7.9 7.9 ug/m3 15-OCT-19 | R4872426
Methyl mercaptan <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Canister Information

Pressure on Receipt -5.3 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867884
Canister ID 00946-0138 11-OCT-19 | 11-OCT-19 | R4867884
Regulator 1D G80 11-OCT-19 | 11-OCT-19 | R4867884
Batch Proof ID 190927.146 11-OCT-19 | 11-OCT-19 | R4867884
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S 38.4 8.5 ppb(V) 17-OCT-19

Total Reduced Sulfur (NPRI-6) as H2S 54 12 ug/m3 17-OCT-19

L2364217-22 SOUTH DAILY COVER 2
Sampled By: JQS, MUV, TFL on 10-OCT-19 @ 10:37
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide 16.4 6.2 ug/m3 15-OCT-19 | R4872426
Carbon Disulfide 5.3 2.0 ppb(V) 15-OCT-19 | R4872426
Carbonyl sulfide 19.3 9.8 ug/m3 15-OCT-19 | R4872426
Carbonyl sulfide 7.9 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl sulfide <10 10 ug/m3 15-OCT-19 | R4872426
Dimethyl sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl disulfide <7.7 7.7 ug/m3 15-OCT-19 | R4872426
Dimethyl disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Hydrogen Sulfide <5.6 5.6 ug/m3 15-OCT-19 | R4872426
Hydrogen Sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Methyl mercaptan <7.9 7.9 ug/m3 15-OCT-19 | R4872426
Methyl mercaptan <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Canister Information

Pressure on Receipt 3.1 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867884
Canister ID 00946-0128 11-OCT-19 | 11-OCT-19 | R4867884
Regulator ID G162 11-OCT-19 | 11-OCT-19 | R4867884
Batch Proof ID 190927.145 11-OCT-19 | 11-OCT-19 | R4867884
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S 14.3 8.5 ppb(V) 17-OCT-19

Total Reduced Sulfur (NPRI-6) as H2S 20 12 ug/m3 17-OCT-19

L2364217-23 SOUTH DAILY COVER 3
Sampled By:  JQS, MUV, TFL on 10-OCT-19 @ 11:10
Matrix: AIR

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2364217-23 SOUTH DAILY COVER 3
Sampled By:  JQS, MUV, TFL on 10-OCT-19 @ 11:10
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide 12.8 6.2 ug/m3 15-OCT-19 | R4872426
Carbon Disulfide 4.1 2.0 ppb(V) 15-OCT-19 | R4872426
Carbonyl sulfide 23.1 9.8 ug/m3 15-OCT-19 | R4872426
Carbonyl sulfide 9.4 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl sulfide 13 10 ug/m3 15-OCT-19 | R4872426
Dimethyl sulfide 5.1 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl disulfide <7.7 7.7 ug/m3 15-OCT-19 | R4872426
Dimethyl disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Hydrogen Sulfide <5.6 5.6 ug/m3 15-OCT-19 | R4872426
Hydrogen Sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Methyl mercaptan <7.9 7.9 ug/m3 15-OCT-19 | R4872426
Methyl mercaptan <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Canister Information

Pressure on Receipt -5.7 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867884
Canister ID 00946-0109 11-OCT-19 | 11-OCT-19 | R4867884
Regulator 1D G81 11-OCT-19 | 11-OCT-19 | R4867884
Batch Proof ID 190927.12 11-OCT-19 | 11-OCT-19 | R4867884
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S 20.0 8.5 ppb(V) 17-OCT-19

Total Reduced Sulfur (NPRI-6) as H2S 28 12 ug/m3 17-OCT-19

L2364217-24 SOUTH DAILY COVER 4
Sampled By: JQS, MUV, TFL on 10-OCT-19 @ 11:43
Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD

Carbon Disulfide 13.4 6.2 ug/m3 15-OCT-19 | R4872426
Carbon Disulfide 4.3 2.0 ppb(V) 15-OCT-19 | R4872426
Carbonyl sulfide 70.3 9.8 ug/m3 15-OCT-19 | R4872426
Carbonyl sulfide 28.6 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl sulfide <10 10 ug/m3 15-OCT-19 | R4872426
Dimethyl sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl disulfide <7.7 7.7 ug/m3 15-OCT-19 | R4872426
Dimethyl disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Hydrogen Sulfide <5.6 5.6 ug/m3 15-OCT-19 | R4872426
Hydrogen Sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Methyl mercaptan <7.9 7.9 ug/m3 15-OCT-19 | R4872426
Methyl mercaptan <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Canister Information

Pressure on Receipt 5.7 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867884
Canister ID 00946-0088 11-OCT-19 | 11-OCT-19 | R4867884
Regulator ID G321 11-OCT-19 | 11-OCT-19 | R4867884
Batch Proof ID 190927.113 11-OCT-19 | 11-OCT-19 | R4867884
Total Reduced Sulfur as H2S (NPRI-6)

Total Reduced Sulfur (NPRI-6) as H2S 36.8 8.5 ppb(V) 17-OCT-19

Total Reduced Sulfur (NPRI-6) as H2S 51 12 ug/m3 17-OCT-19

L2364217-25 SOUTH DAILY COVER 5
Sampled By:  JQS, MUV, TFL on 10-OCT-19 @ 11:50
Matrix: AIR

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2364217-25 SOUTH DAILY COVER 5

Sampled By:  JQS, MUV, TFL on 10-OCT-19 @ 11:50

Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD
Carbon Disulfide <6.2 6.2 ug/m3 15-OCT-19 | R4872426
Carbon Disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Carbonyl sulfide 20.6 9.8 ug/m3 15-OCT-19 | R4872426
Carbonyl sulfide 8.4 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl sulfide <10 10 ug/m3 15-OCT-19 | R4872426
Dimethyl sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl disulfide <7.7 7.7 ug/m3 15-OCT-19 | R4872426
Dimethyl disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Hydrogen Sulfide <5.6 5.6 ug/m3 15-OCT-19 | R4872426
Hydrogen Sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Methyl mercaptan <7.9 7.9 ug/m3 15-OCT-19 | R4872426
Methyl mercaptan <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Canister Information
Pressure on Receipt -4.3 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867884
Canister ID 00946-0112 11-OCT-19 | 11-OCT-19 | R4867884
Regulator ID G169 11-OCT-19 | 11-OCT-19 | R4867884
Batch Proof ID 190927.119 11-OCT-19 | 11-OCT-19 | R4867884
Total Reduced Sulfur as H2S (NPRI-6)
Total Reduced Sulfur (NPRI-6) as H2S 9.5 8.5 ppb(V) 17-OCT-19
Total Reduced Sulfur (NPRI-6) as H2S 13 12 ug/m3 17-OCT-19

L2364217-26 SOUTH WORKING FACE 1

Sampled By:  JQS, MUV, TFL on 10-OCT-19 @ 11:27

Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD
Carbon Disulfide <6.2 6.2 ug/m3 15-OCT-19 | R4872426
Carbon Disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Carbonyl sulfide 14.4 9.8 ug/m3 15-OCT-19 | R4872426
Carbonyl sulfide 5.9 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl sulfide <10 10 ug/m3 15-OCT-19 | R4872426
Dimethyl sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl disulfide <7.7 7.7 ug/m3 15-OCT-19 | R4872426
Dimethyl disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Hydrogen Sulfide <5.6 5.6 ug/m3 15-OCT-19 | R4872426
Hydrogen Sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Methyl mercaptan <7.9 7.9 ug/m3 15-OCT-19 | R4872426
Methyl mercaptan <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Canister Information
Pressure on Receipt 3.1 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867884
Canister ID 00946-0181 11-OCT-19 | 11-OCT-19 | R4867884
Regulator ID G36 11-OCT-19 | 11-OCT-19 | R4867884
Batch Proof ID 190927.13200000 11-OCT-19 | 11-OCT-19 | R4867884

1

Total Reduced Sulfur as H2S (NPRI-6)
Total Reduced Sulfur (NPRI-6) as H2S <8.5 8.5 ppb(V) 17-OCT-19
Total Reduced Sulfur (NPRI-6) as H2S <12 12 ug/m3 17-OCT-19

L2364217-27 SOUTH WORKING FACE 2

Sampled By: JQS, MUV, TFL on 10-OCT-19 @ 12:10

Matrix: AIR

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2364217-27 SOUTH WORKING FACE 2

Sampled By: JQS, MUV, TFL on 10-OCT-19 @ 12:10

Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD
Carbon Disulfide <6.2 6.2 ug/m3 15-OCT-19 | R4872426
Carbon Disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Carbonyl sulfide 15.0 9.8 ug/m3 15-OCT-19 | R4872426
Carbonyl sulfide 6.1 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl sulfide <10 10 ug/m3 15-OCT-19 | R4872426
Dimethyl sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl disulfide <7.7 7.7 ug/m3 15-OCT-19 | R4872426
Dimethyl disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Hydrogen Sulfide <5.6 5.6 ug/m3 15-OCT-19 | R4872426
Hydrogen Sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Methyl mercaptan <7.9 7.9 ug/m3 15-OCT-19 | R4872426
Methyl mercaptan <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Canister Information
Pressure on Receipt -4.9 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867884
Canister ID 00946-0317 11-OCT-19 | 11-OCT-19 | R4867884
Regulator ID G102 11-OCT-19 | 11-OCT-19 | R4867884
Batch Proof ID 190927.107 11-OCT-19 | 11-OCT-19 | R4867884
Total Reduced Sulfur as H2S (NPRI-6)
Total Reduced Sulfur (NPRI-6) as H2S <8.5 8.5 ppb(V) 17-OCT-19
Total Reduced Sulfur (NPRI-6) as H2S <12 12 ug/m3 17-OCT-19

L2364217-28 SOUTH WORKING FACE 3

Sampled By:  JQS, MUV, TFL on 10-OCT-19 @ 12:42

Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD
Carbon Disulfide 10.4 6.2 ug/m3 15-OCT-19 | R4872426
Carbon Disulfide 3.3 2.0 ppb(V) 15-OCT-19 | R4872426
Carbonyl sulfide 18.7 9.8 ug/m3 15-OCT-19 | R4872426
Carbonyl sulfide 7.6 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl sulfide <10 10 ug/m3 15-OCT-19 | R4872426
Dimethyl sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl disulfide <7.7 7.7 ug/m3 15-OCT-19 | R4872426
Dimethyl disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Hydrogen Sulfide <5.6 5.6 ug/m3 15-OCT-19 | R4872426
Hydrogen Sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Methyl mercaptan <7.9 7.9 ug/m3 15-OCT-19 | R4872426
Methyl mercaptan <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Canister Information
Pressure on Receipt -6.7 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867884
Canister ID 00946-0242 11-OCT-19 | 11-OCT-19 | R4867884
Regulator ID G312 11-OCT-19 | 11-OCT-19 | R4867884
Batch Proof ID 190927.13300000 11-OCT-19 | 11-OCT-19 | R4867884

1

Total Reduced Sulfur as H2S (NPRI-6)
Total Reduced Sulfur (NPRI-6) as H2S 12.0 8.5 ppb(V) 17-OCT-19
Total Reduced Sulfur (NPRI-6) as H2S 17 12 ug/m3 17-OCT-19

L2364217-29 SOUTH WORKING FACE 4

Sampled By:  JQS, MUV, TFL on 10-OCT-19 @ 12:30

Matrix: AIR

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier*  D.L. Units Extracted Analyzed Batch

L2364217-29 SOUTH WORKING FACE 4

Sampled By:  JQS, MUV, TFL on 10-OCT-19 @ 12:30

Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD
Carbon Disulfide 12.5 6.2 ug/m3 15-OCT-19 | R4872426
Carbon Disulfide 4.0 2.0 ppb(V) 15-OCT-19 | R4872426
Carbonyl sulfide 66.6 9.8 ug/m3 15-OCT-19 | R4872426
Carbonyl sulfide 27.1 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl sulfide <10 10 ug/m3 15-OCT-19 | R4872426
Dimethyl sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl disulfide <7.7 7.7 ug/m3 15-OCT-19 | R4872426
Dimethyl disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Hydrogen Sulfide <5.6 5.6 ug/m3 15-OCT-19 | R4872426
Hydrogen Sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Methyl mercaptan <7.9 7.9 ug/m3 15-OCT-19 | R4872426
Methyl mercaptan <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Canister Information
Pressure on Receipt -3.5 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867884
Canister ID 00946-0192 11-OCT-19 | 11-OCT-19 | R4867884
Regulator 1D G18 11-OCT-19 | 11-OCT-19 | R4867884
Batch Proof ID 190927.15200000 11-OCT-19 | 11-OCT-19 | R4867884

1

Total Reduced Sulfur as H2S (NPRI-6)
Total Reduced Sulfur (NPRI-6) as H2S 34.8 8.5 ppb(V) 17-OCT-19
Total Reduced Sulfur (NPRI-6) as H2S 48 12 ug/m3 17-OCT-19

L2364217-30 SOUTH WORKING FACE 5

Sampled By:  JQS, MUV, TFL on 10-OCT-19 @ 13:11

Matrix: AIR

NPRI Total Reduced Sulfur+Compounds
22 Reduced Sulfur Compounds by GC-SCD
Carbon Disulfide <6.2 6.2 ug/m3 15-OCT-19 | R4872426
Carbon Disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Carbonyl sulfide 74.7 9.8 ug/m3 15-OCT-19 | R4872426
Carbonyl sulfide 30.4 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl sulfide <10 10 ug/m3 15-OCT-19 | R4872426
Dimethyl sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Dimethyl disulfide <7.7 7.7 ug/m3 15-OCT-19 | R4872426
Dimethyl disulfide <2.0 2.0 ppb(V) 15-OCT-19 | R4872426
Hydrogen Sulfide <5.6 5.6 ug/m3 15-OCT-19 | R4872426
Hydrogen Sulfide <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Methyl mercaptan <7.9 7.9 ug/m3 15-OCT-19 | R4872426
Methyl mercaptan <4.0 4.0 ppb(V) 15-OCT-19 | R4872426
Canister Information
Pressure on Receipt -3.1 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867884
Canister ID 00946-0243 11-OCT-19 | 11-OCT-19 | R4867884
Regulator ID G164 11-OCT-19 | 11-OCT-19 | R4867884
Batch Proof ID 190927.15300000 11-OCT-19 | 11-OCT-19 | R4867884

1

Total Reduced Sulfur as H2S (NPRI-6)
Total Reduced Sulfur (NPRI-6) as H2S 34.5 8.5 ppb(V) 17-OCT-19
Total Reduced Sulfur (NPRI-6) as H2S 48 12 ug/m3 17-OCT-19

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier*  D.L. Units Extracted Analyzed Batch

L2364217-31 WASTE SOIL PILE 1

Sampled By: JQS, MUV, TFL on 09-OCT-19 @ 11:57

Matrix: AIR
Canister EPA TO-15
1,1,1-Trichloroethane <1.1 1.1 ug/m3 25-OCT-19 | R4887309
1,1,1-Trichloroethane <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
1,1,2,2-Tetrachloroethane <1.4 1.4 ug/m3 25-OCT-19 | R4887309
1,1,2,2-Tetrachloroethane <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
1,1,2-Trichloroethane <11 1.1 ug/m3 25-0OCT-19 | R4887309
1,1,2-Trichloroethane <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
1,1-Dichloroethane <0.81 0.81 ug/m3 25-OCT-19 | R4887309
1,1-Dichloroethane <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
1,1-Dichloroethene <0.79 0.79 ug/m3 25-OCT-19 | R4887309
1,1-Dichloroethene <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
1,2,4-Trichlorobenzene <15 1.5 ug/m3 25-OCT-19 | R4887309
1,2,4-Trichlorobenzene <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
1,2,4-Trimethylbenzene 1.24 0.98 ug/m3 25-0OCT-19 | R4887309
1,2,4-Trimethylbenzene 0.25 0.20 ppb(V) 25-0OCT-19 | R4887309
1,2-Dibromoethane <1.5 15 ug/m3 25-OCT-19 | R4887309
1,2-Dibromoethane <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
1,2-Dichlorobenzene <1.2 1.2 ug/m3 25-OCT-19 | R4887309
1,2-Dichlorobenzene <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
1,2-Dichloroethane <0.81 0.81 ug/m3 25-OCT-19 | R4887309
1,2-Dichloroethane <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
1,2-Dichloropropane <0.92 0.92 ug/m3 25-0OCT-19 | R4887309
1,2-Dichloropropane <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
1,3,5-Trimethylbenzene 1.13 0.98 ug/m3 25-OCT-19 | R4887309
1,3,5-Trimethylbenzene 0.23 0.20 ppb(V) 25-OCT-19 | R4887309
1,3-Butadiene <0.44 0.44 ug/m3 25-OCT-19 | R4887309
1,3-Butadiene <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
1,3-Dichlorobenzene <1.2 1.2 ug/m3 25-OCT-19 | R4887309
1,3-Dichlorobenzene <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
1,4-Dichlorobenzene <1.2 1.2 ug/m3 25-OCT-19 | R4887309
1,4-Dichlorobenzene <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
1,4-Dioxane <0.72 0.72 ug/m3 25-OCT-19 | R4887309
1,4-Dioxane <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
2-Hexanone <4.1 4.1 ug/m3 25-OCT-19 | R4887309
2-Hexanone <1.0 1.0 ppb(V) 25-0OCT-19 | R4887309
4-Ethyltoluene <0.98 0.98 ug/m3 25-0OCT-19 | R4887309
4-Ethyltoluene <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
Acetone 9.6 1.2 ug/m3 25-OCT-19 | R4887309
Acetone 4.04 0.50 ppb(V) 25-OCT-19 | R4887309
Allyl chloride <0.63 0.63 ug/m3 25-OCT-19 | R4887309
Allyl chloride <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Benzene <0.64 0.64 ug/m3 25-OCT-19 | R4887309
Benzene <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Benzyl chloride <1.0 1.0 ug/m3 25-0OCT-19 | R4887309
Benzyl chloride <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
Bromodichloromethane <1.3 1.3 ug/m3 25-OCT-19 | R4887309
Bromodichloromethane <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Bromoform <2.1 2.1 ug/m3 25-OCT-19 | R4887309
Bromoform <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Bromomethane <0.78 0.78 ug/m3 25-OCT-19 | R4887309
Bromomethane <0.20 0.20 ppb(V) 25-OCT-19 | R4887309

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier*  D.L. Units Extracted Analyzed Batch

L2364217-31 WASTE SOIL PILE 1

Sampled By: JQS, MUV, TFL on 09-OCT-19 @ 11:57

Matrix: AIR
Canister EPA TO-15
Carbon Disulfide 0.81 0.62 ug/m3 25-OCT-19 | R4887309
Carbon Disulfide 0.26 0.20 ppb(V) 25-OCT-19 | R4887309
Carbon Tetrachloride <1.3 1.3 ug/m3 25-OCT-19 | R4887309
Carbon Tetrachloride <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Chlorobenzene <0.92 0.92 ug/m3 25-OCT-19 | R4887309
Chlorobenzene <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
Chloroethane <0.53 0.53 ug/m3 25-0OCT-19 | R4887309
Chloroethane <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
Chloroform <0.98 0.98 ug/m3 25-OCT-19 | R4887309
Chloroform <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Chloromethane 0.83 0.41 ug/m3 25-OCT-19 | R4887309
Chloromethane 0.40 0.20 ppb(V) 25-OCT-19 | R4887309
cis-1,2-Dichloroethene <0.79 0.79 ug/m3 25-0OCT-19 | R4887309
cis-1,2-Dichloroethene <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
cis-1,3-Dichloropropene <0.91 0.91 ug/m3 25-0OCT-19 | R4887309
cis-1,3-Dichloropropene <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
Cyclohexane <0.69 0.69 ug/m3 25-0OCT-19 | R4887309
Cyclohexane <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Dibromochloromethane <1.7 1.7 ug/m3 25-OCT-19 | R4887309
Dibromochloromethane <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Dichlorodifluoromethane 2.02 0.99 ug/m3 25-0OCT-19 | R4887309
Dichlorodifluoromethane 0.41 0.20 ppb(V) 25-0OCT-19 | R4887309
Ethyl acetate <0.72 0.72 ug/m3 25-0OCT-19 | R4887309
Ethyl acetate <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
Ethylbenzene <0.87 0.87 ug/m3 25-0OCT-19 | R4887309
Ethylbenzene <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Freon 113 <15 15 ug/m3 25-0OCT-19 | R4887309
Freon 113 <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
Freon 114 <1.4 1.4 ug/m3 25-0OCT-19 | R4887309
Freon 114 <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
Hexachlorobutadiene 3.3 2.1 ug/m3 25-0OCT-19 | R4887309
Hexachlorobutadiene 0.31 0.20 ppb(V) 25-OCT-19 | R4887309
Isooctane <0.93 0.93 ug/m3 25-OCT-19 | R4887309
Isooctane <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Isopropyl alcohol <2.5 2.5 ug/m3 25-OCT-19 | R4887309
Isopropy! alcohol <1.0 1.0 ppb(V) 25-OCT-19 | R4887309
Isopropylbenzene 1.01 0.98 ug/m3 25-0OCT-19 | R4887309
Isopropylbenzene 0.21 0.20 ppb(V) 25-0OCT-19 | R4887309
mé&p-Xylene 1.7 1.7 ug/m3 25-OCT-19 | R4887309
mé&p-Xylene 0.40 0.40 ppb(V) 25-0OCT-19 | R4887309
Methyl ethyl ketone 1.46 0.59 ug/m3 25-0OCT-19 | R4887309
Methyl ethyl ketone 0.50 0.20 ppb(V) 25-OCT-19 | R4887309
Methyl isobutyl ketone <0.82 0.82 ug/m3 25-OCT-19 | R4887309
Methyl isobutyl ketone <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Methylene chloride <0.69 0.69 ug/m3 25-0OCT-19 | R4887309
Methylene chloride <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
MTBE <0.72 0.72 ug/m3 25-0OCT-19 | R4887309
MTBE <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
n-Heptane <0.82 0.82 ug/m3 25-0OCT-19 | R4887309
n-Heptane <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
n-Hexane 0.74 0.70 ug/m3 25-OCT-19 | R4887309

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier*  D.L. Units Extracted Analyzed Batch

L2364217-31 WASTE SOIL PILE 1

Sampled By: JQS, MUV, TFL on 09-OCT-19 @ 11:57

Matrix: AIR
Canister EPA TO-15
n-Hexane 0.21 0.20 ppb(V) 25-OCT-19 | R4887309
0-Xylene 0.93 0.87 ug/m3 25-OCT-19 | R4887309
o-Xylene 0.21 0.20 ppb(V) 25-OCT-19 | R4887309
Propylene 0.60 Al 0.34 ug/m3 25-OCT-19 | R4887309
Propylene 0.35 Al 0.20 ppb(V) 25-OCT-19 | R4887309
Styrene <0.85 0.85 ug/m3 25-0OCT-19 | R4887309
Styrene <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Tetrachloroethylene <1.4 1.4 ug/m3 25-0OCT-19 | R4887309
Tetrachloroethylene <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Tetrahydrofuran <0.59 0.59 ug/m3 25-OCT-19 | R4887309
Tetrahydrofuran <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Toluene 2.60 0.75 ug/m3 25-OCT-19 | R4887309
Toluene 0.69 0.20 ppb(V) 25-OCT-19 | R4887309
trans-1,2-Dichloroethene <0.79 0.79 ug/m3 25-OCT-19 | R4887309
trans-1,2-Dichloroethene <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
trans-1,3-Dichloropropene <0.91 0.91 ug/m3 25-0OCT-19 | R4887309
trans-1,3-Dichloropropene <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Trichloroethylene <1.1 1.1 ug/m3 25-OCT-19 | R4887309
Trichloroethylene <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Trichlorofluoromethane <1.1 1.1 ug/m3 25-OCT-19 | R4887309
Trichlorofluoromethane <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Vinyl acetate <1.8 1.8 ug/m3 25-0OCT-19 | R4887309
Vinyl acetate <0.50 0.50 ppb(V) 25-OCT-19 | R4887309
Vinyl bromide <0.87 0.87 ug/m3 25-0OCT-19 | R4887309
Vinyl bromide <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Vinyl chloride <0.51 0.51 ug/m3 25-OCT-19 | R4887309
Vinyl chloride <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
Surrogate: 4-Bromofluorobenzene 102.0 50-150 % 25-OCT-19 | R4887309
Canister Information
Pressure on Receipt -4.9 -30 in Hg 11-OCT-19 | 11-OCT-19 | R4867884
Canister ID 00946-0216 11-OCT-19 | 11-OCT-19 | R4867884
Regulator ID G136 11-OCT-19 | 11-OCT-19 | R4867884
Batch Proof ID 190905.115 11-OCT-19 | 11-OCT-19 | R4867884

L2364217-32 WASTE SOIL PILE 2

Sampled By:  JQS, MUV, TFL on 09-OCT-19 @ 11:58

Matrix: AIR
Canister EPA TO-15
1,1,1-Trichloroethane <1.1 1.1 ug/m3 25-OCT-19 | R4887309
1,1,1-Trichloroethane <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
1,1,2,2-Tetrachloroethane <1.4 1.4 ug/m3 25-OCT-19 | R4887309
1,1,2,2-Tetrachloroethane <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
1,1,2-Trichloroethane <1.1 1.1 ug/m3 25-OCT-19 | R4887309
1,1,2-Trichloroethane <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
1,1-Dichloroethane <0.81 0.81 ug/m3 25-OCT-19 | R4887309
1,1-Dichloroethane <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
1,1-Dichloroethene <0.79 0.79 ug/m3 25-OCT-19 | R4887309
1,1-Dichloroethene <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
1,2,4-Trichlorobenzene <1.5 15 ug/m3 25-OCT-19 | R4887309
1,2,4-Trichlorobenzene <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
1,2,4-Trimethylbenzene 2.58 0.98 ug/m3 25-0OCT-19 | R4887309

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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Sample Details/Parameters Result Qualifier*  D.L. Units Extracted Analyzed Batch

L2364217-32 WASTE SOIL PILE 2

Sampled By: JQS, MUV, TFL on 09-OCT-19 @ 11:58

Matrix: AIR
Canister EPA TO-15
1,2,4-Trimethylbenzene 0.52 0.20 ppb(V) 25-OCT-19 | R4887309
1,2-Dibromoethane <1.5 15 ug/m3 25-OCT-19 | R4887309
1,2-Dibromoethane <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
1,2-Dichlorobenzene <1.2 1.2 ug/m3 25-OCT-19 | R4887309
1,2-Dichlorobenzene <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
1,2-Dichloroethane <0.81 0.81 ug/m3 25-0OCT-19 | R4887309
1,2-Dichloroethane <0.20 0.20 ppb(V) 25-0OCT-19 | R4887309
1,2-Dichloropropane <0.92 0.92 ug/m3 25-0OCT-19 | R4887309
1,2-Dichloropropane <0.20 0.20 ppb(V) 25-OCT-19 | R4887309
1,3,5-Trimethylbenzene 1.04 0.98 ug/m3 25-OCT-19 | R4887309
1,3,5-Trimethylbenzene 0.21 0.20 ppb(V) 25-OCT-19 | R4887309
1,3-Butadiene <0.44 0.44 ug/m3 25-OCT-19 | R4887309
1,3-Butadiene <0.20