Tel:519.823.1311 O
Fax: 519.823.1316 o s 5 4

¥ /= \
RWDI AIR Inc. °¢
650 Woodlawn Road West _ BEST /
Guelph, Ontario, Canada MANAGED
N1K 1B8 ~ COMPANIES

Email: solutions@rwdi.com

CONSULTING ENGINEERS
& SCIENTISTS

Comcor Environmental Limited
Lindsay/Ops Landfill Gas Utilization Plant

City of Kawartha Lakes, Ontario

Draft Report

Odour Evaluation Report
RWDI # 1101604
July 27, 2011

SUBMITTED TO: SUBMITTED BY:

_ Denise Burgess Brad Bergeron, A.Sc.T.,d.E.T.
Project Engineering Manager Senior Project Manager/Associate
burgess@comcor.com Brad.Bergeron@rwdi.com

Comcor Environmental Ltd. Mark Venderheyden, M.Eng.,P.Eng.
320 Pinebush Road, Suite 12 Technical Director

Cambridge, ON N1T 176 Mark.Vanderheyden@rwdi.com

Brian Sulley, B.A.Sc., P.Eng.
Senior Engineer
Brian.Sulley@rwdi.com

Claire Finoro, E.L.T.
Project Coordinator
Claire.Finoro@rwdi.com

Reputation Resources Results Canada | USA | UK | UAE | India | China www.rwdiair.com



Comcor Environmental Limited — Lindsay/Ops Landfill Gas Utilization Plant
Odour Evaluation Report

RWDI#1101604

July 27, 2011

CONSULTING ENGINEERS
& SCIENTISTS

EXECUTIVE SUMMARY

RWDI Air Inc. (RWDI) was retained by Comcor Environmental Ltd. (Comcor) to complete an odour
evaluation for the Lindsay/Ops Landfill, located at 51 Wilson Road in Kawartha Lakes, Ontario by
conducting dispersion modelling. The landfill site is owned and operated by the City of Kawartha Lakes.

The general purpose of the evaluation is to provide a quantitative understanding of the odour emissions
from the landfill facility. The evaluation for the landfill facility included identifying odourous emissions,
developing an odour emission inventory, completing dispersion modelling using AERMOD and comparing
the odour emissions of a baseline scenario without the operation of the gas utilization system to a
scenario which includes the operation of the gas utilization system.

There are no published criteria for odour, however, 1 odour unit (OU) over a 10-minute averaging period
represents the concentration at which 50% of the normal population say they can detect odour. This
odour level is typically used as a measure of acceptable odour levels.

Odour emissions from the landfill mound were developed using the upper range odour concentration for
landfill gas of 10,000 OU (odour units) per cubic meter as defined in the MOE Landfill Gas Interim
Guideline. The odour concentration was applied to the landfill gas that was predicted to be emitted
through the landfill surface. The landfill gas generation rate, in m3/year, was developed using the U.S.
EPA LANDGEM model, which is based on the waste acceptance history and forecast of the landfill.

Odour concentrations were modelled at 3 residential locations (discrete receptors) in the surrounding
area of the facility. These receptors were modelled at heights of 1.5 m, to represent a typical breathing
zone.

All results presented are the maximum predicted values using five years of meteorological data. For the
discrete receptor locations examined, the maximum odour level was 0.56 OU/m3 (10-minute averaging
periods) for the baseline scenario and 0.17 OU/m3 (10-minute averaging period) for the gas utilization
system scenario. Furthermore, examining the frequency of exceedances demonstrated that predicted
concentration levels are never above the 1 OU criterion. Based on these results, the Lindsay/Ops Landfill
is expected to be in compliance in accordance to the suggested MOE guidance in terms of odour
emissions.
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1. INTRODUCTION AND FACILITY DESCRIPTION

1.1 PURPOSE AND SCOPE OF ODOUR EVALUATION

RWDI Air Inc. (RWDI) was retained by Comcor Environmental Ltd. (Comcor) to complete an odour
evaluation for their Lindsay/Ops Landfill, located at 51 Wilson Road in Kawartha Lakes, Ontario by
conducting dispersion modelling. The landfill site is owned and operated by the City of Kawartha. This
odour evaluation is being completed in support of a Renewable Energy Application (REA) for the
proposed Lindsay/Ops Landfill site Renewable Energy Generation Facility.

The general purpose of the evaluation is to provide a quantitative understanding of the odour emissions
from the landfill facility. The evaluation for the landfill facility included identifying odourous emissions,
developing an odour emission inventory, completing dispersion modelling using AERMOD and comparing
the odour emissions of a baseline scenario without the operation of the gas utilization system to a
scenario which includes the operation of the gas utilization system.

1.2 DESCRIPTION OF FACILITY

Comcor’s Lindsay/Ops Landfill Facility is a waste disposal facility which proposes to operate a Renewable
Energy Generation Facility, which includes flaring and a landfill gas fired generator. Landfill gas (LFG) is
produced by the biodegradation of the waste materials in the landfill mound. 70% percent of the landfill
gas generated will be collected and sent to the enclosed flare (with a 98% destruction efficiency) and the
landfill gas-fired generator (with a 97% destruction efficiency) for destruction and utilization purposes. The
high destruction efficiencies of the flaring and generator equipment mean that the largest source of odour
emissions remaining is the fugitive emission from the landfill mound.

1.3 OPERATING SCHEDULE

The facility operates 9:00 to 18:00 on Monday, Tuesday, Thursday and Friday and 9:00 to 15:00 on
Saturday.

The landfill gas collection system and gas utilization system (enclosed flare and landfill gas-fired
generator) will however operate 24 hours a day, 7 days a week. The landfill mound has the potential to
release odour emissions continuously on a 24 hour basis.

2. IDENTIFICATION OF ODOUR SOURCES AND CONTAMINANTS

A list of the sources included in this Odour Evaluation Report is provided below:
2.1 ODOUR EMISSION SOURCES
e One (1) landfill mound (Mound) used for the landfilling of solid waste materials. This source has a

surface area of approximately 221,148 m2 and a modelled release height of 5 metres was chosen
to represent the elevation of the mound.
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2.2 ODOUR CONTROL SOURCES

e One (1) enclosed flare system, used to incinerate the landfill gas constituents supplied by the
landfill gas collection system at a maximum volumetric gas flow rate of 0.12 cubic metres per
second with a methane content of 50 percent by volume. The landfill gas flare is exhausting into
the atmosphere at a maximum volumetric rate of 4.84 cubic metres per second through a stack,
having an exit diameter of 1.12 metres, which extends12.22 metres above grade; and

e One (1) landfill gas-fired GE Jenbacher 335 kW generator engine, with a maximum output rating
of 335 kilowatts (kW), used to produce electricity from the landfill gas supplied from the collection
system at a maximum gas flow rate of 0.05 cubic metres per second with a methane content of
50 percent by volume. The generator exhausts to the atmosphere at an approximate volumetric
flow rate of 1.13 cubic metre per second through a stack with an exit diameter of 0.25 metres,
which extends 5.01 metres above grade;

2.3 CONTAMINANTS WITH A 10-MINUTE STANDARD

There are three landfill gas constituents that are associated with a 10-minute averaging period. The
contaminants are listed below:

e Dimethyl Sulfide (CAS # 75-18-3)

e Hydrogen Sulfide (CAS #7783-06-4)

e Methyl Mercaptan (CAS#74-93-3)

3. SIGNIFICANCE OF SOURCES

3.1 IDENTIFICATION OF NEGLIGIBLE SOURCES

The following sources are deemed to have negligible impacts in the odour assessment.
3.1.1 INSIGNIFICANT ODOUROUS SOURCES

e The enclosed flare system; and

e The landfill gas-fired generator.

3.1.2 RATIONAL FOR INSIGNIFICANT ODOUROUS SOURCES
As the enclosed flare has a destruction efficiency of 98% and the generator has a destruction efficiency of

97%, the majority of the landfill gas constituents are destroyed. The undestroyed amount is negligible in
comparison to the amount of contaminants emitted from the landfill mound area source.
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4.  OPERATING SCENARIOS AND EMISSIONS ESTIMATING

4.1 DESCRIPTION OF BASELINESCENARIO

The baseline scenario considers the maximum landfill gas generation rate from the biodegradation of
solid wastes was determined using the United States Environmental Protection Agency’'s (U.S. EPA)
Landfill Gas Emissions Model (LANDGEM). This maximum landfill gas generation emission rate is
released from the landfill mound area source. This baseline scenario does not consider the landfill gas
collection or the gas utilization system. The emissions were assumed to occur for 24-hours per day, 365
days per year.

4.2 DESCRIPTION OF GAS UTILIZATION SYSTEM SCENARIO

The gas utilization system scenario considers the landfill fugitive emission remaining after 70% of landfill
gas produced is collected and supplied to the gas utilization system and destroyed. The odour emissions
were assumed to occur for 24-hours per day, 365 days per year.

4.3 ODOUROUS LANDFILL GAS EMISSIONS

Odour emissions from the landfill mound were developed using the upper range odour concentration for
landfill gas of 10,000 OU (odour units) per cubic meter as defined in the MOE Landfill Gas Interim
Guideline. The odour concentration was applied to the landfill gas that was predicted to be emitted
through the landfill surface. The landfill gas generation rate, in m3/year, was developed using the U.S.
EPA LANDGEM mode, which is based on the waste acceptance history and forecast of the landfill.

Site-specific characteristics such as the capacity of the landfill site and the waste acceptance history are
required inputs into LANDGEM. The MOE suggested values for k, with a value of 0.04/yr, and L,, with a
value of 125 m3/tonne of waste, were used. These default values have been adopted by the MOE for
most landfill assessments in Southern Ontario.

LANDGEM inputs and outputs are provided in Appendix B.
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4.4 SAMPLE CALCULATION FOR EACH METHOD
44.1 LANDFILL GAS ODOUR EMISSIONS

A sample emission rate calculation for the landfill mound source in the baseline scenario is shown below:

Total Landfill Gas Flow Rate
= 6.39E+06 m3/year (based on LANDGEM for total landfill gas)
= 2.03E-01 m3/s

Odour Emission Rate (Baseline Scenario)
= Total Landfill Gas Flow Rate x Upper Range Odour Concentration
= 2.025E-01 m3/s x 10,000 OU/m?3
= 2025 OU/s

Odour Emission Flux Rate (Baseline Scenario)
= Odour Emission Rate/ Landfill Mound Area
= 2025 0OU/s /221,148 m2
=0.0091 OU/m?/s

Landfill Gas Collection Rate (Gas Utilization System Scenario)
= Total Landfill Gas Flow Rate x (1- Gas Collection Efficiency)
= 2.025E-01 m3¥/s x (1-0.70)
= 6.08E-02m3/s

Odour Emission Rate (Gas Utilization System Scenario)

= Landfill Gas Collection Rate x Upper Range Odour Concentration
6.08E-02m3/s x 10,000 OU/m3
608 OU/s

Odour Flux Rate (Gas Utilization System Scenario)
= Odour Emission Rate/ Landfill Mound Area
= 608 OU/s /221,148 m?2
=0.0027 OU/m?/s
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5. ODOUR CRITERIA

In March, 2005, the Ontario Ministry of the Environment published a position paper in which it proposed to
develop an odour policy framework. As part of this position paper, the Ministry recognized the need to
review odour-based limits. Historically, the odour threshold most commonly reported was the detection
threshold, which is defined as the level at which 50% of a group of normal observers say they detect the
odour. The Ministry recognized that complaint thresholds are typically 3 to 5 times the detection
threshold. Odour levels are expressed in terms of odour units (OU), where a value of 1 OU corresponds
to the 50% detection threshold. Expressed in these units, the complaint threshold for an odour is typically
3to50U.

Historically, the Ministry’s requirements with respect to odours have varied from one facility to another.
The Ministry had no requirement in cases where there was no history of odour complaints or no other
evidence of potential concerns. When there was evidence of a legitimate concern, the Ministry sometimes
required the facility to stay within 1 OU at sensitive impact locations at all times. In other cases, a small
frequency of occurrence of values above 1 OU was permitted and, in other cases, a higher odour
threshold was adopted (e.g., 5 OU).

The Ministry is now considering options for handling odour issues in the future, and has recognized that
the potential for an objectionable effect depends on several other factors besides the intensity of the
odour. These other factors are the frequency, duration, offensiveness and location of the odour. In
developing an approach for dealing with odours in Ontario, it is likely that appropriate limits will eventually
be established for all of the relevant factors. At the present time, however, the Ministry has not finalized
its framework for dealing with odours and the objective limits that will apply to the various factors in the
future are unknown.

The MOE's “Methodology for Modelling Assessments of Contaminants with 10-minute Average Standards
and Guidelines under O.Reg. 419/05” and “Proposed Approach to the Implementation of Odour based
Standards and Guidelines (EBR# RAO6EO0006)” both discuss the concept of allowing small variances
above the 1 OU MOE guidance at small frequencies. These documents state “If the modelled nhumber
of exceedences at a human receptor are below a prescribed amount (0.5% of the time on an annual
basis) then the facility is deemed, for assessment purposes, to meet the standard/guideline”.
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6. DISPERSION MODELLING

6.1 DISPERSION MODELLING

The U.S. EPA’s AERMOD dispersion model was used to predict maximum odour units resulting from the
Lindsay/Ops Landfill mound emissions. 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.

One model run was conducted as part of the Lindsay/Ops Landfill mound odour assessment. The model
run was used to predict maximum odour units at the 3 discrete receptor locations based on the baseline
scenario. The results for the gas utilization system scenario were scaled off the baseline scenario results.

6.1.1 METEOROLOGICAL CONDITIONS

A meteorological data set consisting of five years (1996-2000) of hourly readings for surface air
conditions was used in the AERMOD model. The MOE regional meteorological data set recommended
for this site is for the Eastern Region. This data set is based on surface data from the Ottawa International
Airport and upper air data from Maniwaki, Quebec. The “Crops” land-use was selected to reflect the area
surrounding the facility.

6.1.2 TERRAIN DATA

Terrain information for the area surrounding the Lindsay/Ops Landfill was obtained from the MOE Ontario
Digital Elevation Model Data web site. The terrain data is based on the North American Datum 1983
(NADB83) 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. Base elevations for sources are based on field observations and are assumed to be
on the landfill floor.

The Lindsay/Ops Landfill site is zoned for rural land use and is surrounded by prime agricultural,
environmental protection, industrial and tourist commercial land uses.
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6.1.3 AVERAGING PERIODS USED

Pollutants in the atmosphere are not at steady state, but fluctuate continually due to atmospheric
turbulence. The magnitude of the concentration varies with averaging time. For this study, the averaging
time of interest is 10 minutes to account for the potential short term impacts associated with odour. The
AERMOD results represent 1-hour concentrations. These concentrations were converted from 1-hour
concentrations to 10-minute averaged concentrations using the following power law equation.

10 minute concentration (OU) = 1 hour concentration (OU) x (60minutes/10minutes)”

In accordance with Section 4.4 of the MOE Air Dispersion Modelling Guideline for Ontario, Version 2.0,
March 2009, a representative exponent p value of 0.28 was used, and the resulting factor for adjusting 1-
hour averages to 10-minute averages is 1.65.

6.1.4 RECEPTOR LOCATIONS

Typically, when modelling odours, impacts are assessed only at odour sensitive receptor locations, not at
the property line. In the MOE guidance, odour sensitive receptors are defined as “any locations where
and when human activities regularly occur”. These locations included local houses, apartments, and
condominiums as well as a local park and pathway. Receptors were positioned at 1.5 metres above
grade, which is considered to be a typical breathing zone height. The Lindsay/Ops Landfill is located in a
rural area and as a result 3 discrete receptors were considered in this assessment. The receptor
locations can be seen in Figure 1.

6.2 DISPERSION MODELLING INPUT AND OUTPUT FILES

Copies of the input and output files are provided in Appendix A.
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7. RESULTS

This section outlines the dispersion modelling results from the baseline modelling.

7.1 BASELINE SCENARIO

The maximum odour impacts at 1.5m above ground for the baseline scenario are shown as concentration
contours in Figure 2. The contours are based on the maximum 10-minute concentration predicted to
occur at each receptor location over the entire meteorological data set. The maximum predicted
concentration of the landfill mound source at a discrete receptor is 0.56 OU/m3 (10-minute average) and
occurs at the receptor located south west of the landfill mound.

7.2 GAS UTILIZATION SYSTEM SCENARIO

The maximum odour impacts at 1.5m above ground for the gas utilization system scenario are shown as
concentration contours in Figure 3. The contours levels were scaled based on the baseline scenario
results predicted to occur at each receptor location over the entire meteorological data set. The scaled
maximum predicted concentration the landfill mound source at a discrete receptor is 0.17 OU/m3 (10-
minute average) and occurs at the receptor located south west of the landfill mound.

7.3 FREQUENCY OF EXCEEDANCE — BASELINE AND GAS UTILIZATION SYSTEM SCENARIO

A frequency analysis examines how often the modelled concentrations will exceed the 1 OU MOE
guidance with the baseline scenario at locations assumed to be representative of sensitive receptors
(receptors R1-R3). However, the assessment results indicate that there were no exceedances of the 1
OU MOE guidance for either scenario, therefore no frequency analysis was performed.

7.4 CONCLUSIONS

The overall purpose of this study was to assess and quantify odourous emissions from the Lindsay/Ops
Landfill. Although there are no published criteria for odour, 1 odour unit (OU) represents the concentration
at which 50% of the normal population can just detect the odour. This odour level is typically used as a
measure of acceptable odour levels.

Odour concentrations were modelled at 3 residential locations (discrete receptors) in the surrounding
surrounded the facility. These receptors were modelled at heights 1.5 m, to represent a typical breathing
zone.

All results presented are the maximum predicted values using five years of meteorological data. For the
discrete receptor locations examined, the maximum odour level was 0.56 OU/m?3 (10 minute average) for
the baseline scenario and 0.17 OU/m3 (10 minute average) for the gas utilization system scenario. As the
concentration levels are never predicted to exceed the 1 OU criterion at the discrete receptor locations,
the Lindsay/Ops Landfill is therefore expected to be in compliance in accordance to the suggested MOE
guidance in terms of odour emissions.
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