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EXECUTIVE SUMMARY
Gradient Microclimate Engineering Inc. (GmE ) was retained by 8055033 Canada Inc. to
undertake air quality studies for a proposed crematorium to be located in Orléans, Ontario. The
focus of this study is to assess the air quality impacts from the crematorium on surrounding
properties, which include businesses and day-care facilities. This report summarizes the
methodology, results and recommendations related to the air quality assessment. Our work is
based on industry standard air dispersion modelling techniques, a site survey provided by Annis,
O’Sullivan, Vollebekk Ltd., surrounding context data obtained from the City of Ottawa, and
recent site imagery.
The principal source of emissions from the crematorium will be the cremator, which emits
products of combustion such as Carbon Monoxide (CO), Hydrogen Chloride (HCl), Nitrogen
Oxides (NOx), Particulate Matter (PM), and Sulphur Dioxide (SO2). Air emissions from the
cremator are based on computational air dispersion modelling using “AERMOD”, initially
developed by the United States Environmental Protection Agency (USEPA) and implemented
by the Ministry of the Environment of Ontario (MOE) to determine impacts of stationary
sources. The present study follows the MOE protocol including modelling procedures and air
quality criteria.
The results of the present study indicate generally favourable air quality conditions, and
minimal impacts from the crematorium on existing neighbouring sensitive land uses. The
maximum predicted pollutant concentrations for all key pollutants of importance will fall
within acceptable levels, as outlined by the Ministry of the Environment (MOE) and Ontario
Regulation 419/05 Air Pollution – Local Air Quality. As such, the air quality impacts from the
crematorium are not expected to cause an adverse effect on surrounding properties.
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1.

INTRODUCTION

Gradient Microclimate Engineering Inc. (GmE ) was retained by 8055033 Canada Inc. to
undertake air quality studies for a proposed funeral home and crematorium to be located in
Orléans, Ontario. The focus of this study is to assess the air quality impacts from the
crematorium on surrounding properties, which include businesses and day-care facilities. This
report summarizes the methodology, results and recommendations related to the air quality
assessment. Our work is based on industry standard air dispersion modelling techniques, a site
survey drawing provided by Annis, O’Sullivan, Vollebekk Ltd., surrounding context data
obtained from the City of Ottawa, and recent site imagery.
2.

TERMS OF REFERENCE

The focus of this air quality assessment is a proposed funeral home including a crematorium
development located at the northwest corner of Taylor Creek Drive and Trim Road, in Orléans,
Ontario. The project site is located approximately 300 meters (m) south of Highway 174 on a
parcel of land within the Taylor Creek Business Park.
The funeral home will be a single-storey building with a gable roof. The cremator unit will be
placed on the southernmost corner of the site having a vertical exhaust stack extending to a height
of approximately six m above the ground, as shown in Figure 1. Local surroundings include
industrial facilities, day-care facilities and gymnasium. Anticipated hours of operation for the
cremator are between 8 AM and 8 PM.
With respect to air quality, any point outside the property line is considered a point of
impingement. Specific locations that are of concern in the study are two local day-care
facilities, a gymnasium and residential housing. Figure 1 illustrates the site and surrounding
context.
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3.

OBJECTIVES

The primary objectives of this air quality study are to: (i) determine the compatibility of the
proposed funeral home and crematorium with existing land uses, (ii) predict the maximum
pollutant concentrations produced by cremator emissions off site and at the critical points of
reception; (iii) assess the impacts of those concentrations based on comparison to standard air
quality criteria; and (iv) provide recommendations to mitigate conditions, as may be necessary.
4.

LAND USE COMPATIBILITY

The Ontario Ministry of the Environment has published the D-series guidelines to assist
planners and municipalities in the planning process to minimize the impacts industrial facilities
and sensitive land uses will have on one another. In the document D-6 “Compatibility between
industrial facilities and sensitive land uses1” general areas of influence and minimum separation
distance are recommended to minimize the potential for incompatible land uses creating an
adverse effect on sensitive land use. Under the guidelines industrial facilities are characterized
into three categories depending on their size and potential output of noise, odour, dust and/ or
vibration. Sensitive land use under the guideline can include land uses such as residential,
parks, schools, child care facilities, senior citizens residences, hospitals and churches and other
places of worship.
Under the D-6 guideline, the funeral home / crematorium would be defined as a Class I
industry for the following reasons:
(i)

It is a small scale operation;

(ii)

All processes are contained within a single building;

(iii)

The facility is expected to operate during daytime hours only;

(iv)

There is a low risk of fugitive emissions, as all products of combustion are vented
through a single stack.

For a Class I industry, the recommended minimum separation distance from sensitive land uses
is 20 meters and the potential influence zone is 70 meters.

1

MOE, D-6 Compatibility Between Industrial Facilities and Sensitive Land Uses, July 1995
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The proposed site of the crematorium is located in an industrial park, where the subject parcel
and surrounding parcels of land are zoned Light Industrial2. Within the zoning by-law, day-care
and recreational facilities are permitted, which are considered sensitive land use. These include,
The Little School day-care facility located 165 m from the subject property (property line to
property line), Centre Éducatif Des Bécasseau day-care facility located 67 m from the subject
property line (property line to property line), and the Star Gymnastics recreational facility
located 108 m from the subject site (property line to property line). Although the Centre
Éducatif Des Bécasseau is slightly inside the influence zone of 70 m when measured property
line to property line, the guideline will allow for measuring separation distance on site specific
conditions and measuring the separation distance from building to building. In this case, the
distance is 86 m. Since the sensitive land use is beyond the area of influence, there is expected
to be minimal impact from the funeral home / crematorium on surrounding sensitive land uses.
The actual impacts on the surrounding adjacent lands were determined through air dispersion
modelling as described in the following sections.
5.

STUDY METHODOLOGY

The cremator air quality impact simulations are based on computational air dispersion
modelling using “AERMOD”, a software package produced by Lakes Environmental, initially
developed by the United States Environmental Protection Agency (USEPA) and implemented
by the Ministry of the Environment of Ontario (MOE) to determine impacts of stationary
sources. The present study follows the MOE protocol including modelling procedures and air
quality criteria. AERMOD is based on atmospheric boundary layer theory, and allows for
considerations of wind downwash, advanced depositional parameters, and local wind climate
data.
Generally speaking, the study methodology includes: (i) creating a three-dimensional computer
model of the site and relevant surroundings; (ii) modelling the exhaust characteristics of
pertinent pollutant sources; (iii) running pollutant dispersion simulations for five years of local
meteorological data3; and (iv) comparing pollutant concentrations at each receptor with the
provincial (MOE) criteria.

2
3

http://apps104.ottawa.ca/emap/
http://www.ene.gov.on.ca/envision/air/regulations/metdata/Eastern.htm
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5.1

Study Area Modelling

The AERMOD computer model encompasses an area within a 500 m radius of the study site,
including all existing and approved surrounding buildings within the influence zone. A building
is considered to be in the influence zone if: (i) it is sufficiently close to a pollutant source to
cause wake effects; and (ii) when the distance between the stack and the nearest part of the
building is less than or equal to five (5) times the lesser of the building height, or the projected
width of the building4. AERMOD only considers building downwash effects, while ignoring
other influences such as screening and turbulence created by flow around buildings. Since these
effects would increase dilution, pollution estimates provided by AERMOD are considered to be
conservative compared with more accurate tools such as wind tunnel testing and computational
fluid dynamics (CFD).
The details of the study building model were based on a site survey drawing provided by Annis,
O’Sullivan, Vollebekk Ltd., as well as surrounding street layouts and building massing
information obtained from the City of Ottawa, and recent aerial imagery. Wind profiles, as a
function of height appropriate for the exposures of the study site, were obtained from the
Ontario Ministry of the Environment (MOE) from five years of measured data between 1996
and 2000. Surface weather data corresponds to data from the Ottawa International Airport.
Figure 1 illustrates the site location and surrounding context.
5.2

Points of Impingement

Under the Ontario Regulation 419/05 – Air Pollution – Local Air Quality (O. Reg. 419) any
point beyond the property of a source is a point of impingement. The regulation gives particular
care to sensitive uses such as child care facilities, health care facilities, senior citizens
residences and educational facilities. To this regard and in accordance with Air Dispersion
Modeling Guidelines for Ontario ADMGO5 and Section 14 of O. Reg 419, ground level
receptors were placed around the site on a grid spacing as follows:

4
5

MOE, Air Dispersion Modelling Guidelines for Ontario Version 2.0, PIBs# 5165e02, March 2009
ibid
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20 m between each receptor extending 200 m from the building



50 m between each receptor extending 500 m from the building



100 m between each receptor extending 1000 m from the building



200 m between each receptor extending 2000 m from the building



500 m between each receptor extending 5000 m from the building

At critical points of impingement, such as the two local day-cares and recreational complex, six
(6) receptors were positioned around each building at sensitive areas in order to assess the air
quality impacts at these specific locations.
5.3

Emission Sources

The primary source of emissions from the cremator unit will be products of combustion. Based
on stack testing data provided by the cremator manufacturer, the anticipated emitted contents
from the stack are: particulate matter (PM), hydrogen chloride (HCl), nitrogen oxides (NOx),
carbon monoxide (CO), sulfur dioxide (SO2) and non-methane hydrocarbons (NMHC). The
manufacturer’s test data are available in Appendix A.
The unit will be located in southeast corner of the building (Figure 1). The cremator stack will
have a diameter of 825 mm (33 inches) and a height of 6 m (20 feet) above the ground. It has
been assumed that the source operates continuously. Table 1 below contains the details used in
the modelling of the cremator.
Under the ADMGO, the data quality of the emission data is considered to be fair, since it was
based on stack measurements, which have not been validated by a governing authority.
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TABLE 1: SOURCE SUMMARY TABLE

0.825

Contaminant

Emission Rate (g/s)

Stack Height Above Roof
(m)

Stack Height Above
Grade (m)
6

0.011

HCl

0.004

NOx

0.040

1.5
CO

0.001

SO2

0.008

NMHC

0.008

Percentage of Overall
Emission

834ºC

Stack Diameter (m)

Stack Gas Flow Rate
(m3/s) & Temperature (°C)
1.386

PM44

Estimation Technique

Cremator

Emission Data

Data Quality

S1

Description

Source ID

Source Data

Fair

ST

100%

Note: N/A = Not Applicable, ST = Source Test

4.4

Air Quality Criteria

An assessment of air quality is based on determining the concentration of a pollutant at a
particular location. Pollutant concentrations are measured in either parts per million (ppm) or
micrograms per cubic meter (μg/m3). Resulting concentrations are compared to clean air
standards that have been set by the Ontario Ministry of the Environment’s (MOE), Standards
Development Branch. There are two sets of standards and guidelines. The first being the
Ambient Air Quality Criteria (AAQC)6, which are the Ministry’s targets for clean air from all
6

Standards Development Branch, Ontario Ministry of the Environment, Ontario’s Ambient Air Quality Criteria
(AAQC), February 2008.
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sources of pollutants, including transit, transportation and industrial facilities when considered
with other sources. The second standard is Regulation 419: Air Pollution – Local Air Quality
Standards (O. Reg. 419)7, which are the legal limits for single or multiple sources falling within
a single property, such as the crematorium.
The O. Reg. 419 standards are effect-based concentration levels for individual pollutants in air,
with variable averaging periods for each pollutant. Averaging periods vary from one to twentyfour hours, appropriate for the relevant effect each pollutant causes. For example, CO has acute
health effects (poisoning) and an averaging period of one-half hour, whereas prolonged
exposure to high levels of PM can have long term respiratory effects, with a corresponding
averaging period of twenty-four hours. The O. Reg. 419 standards for representative pollutants
are listed in Table 2, with the averaging period for each pollutant described in parenthesis.
Particulate matter (PM) is classified by particle size in the following categories: (i) PM44 - with
a particle diameter less than 44 micrometers (μm); (ii) PM10 - with a particle diameter less than
10 μm; and (iii) PM2.5 - with a particle diameter less than 2.5 μm. Industrial sources are only
required to comply with PM44. Therefore, for the purpose of this study, all PM emissions were
assumed to be PM44.
Non-methane Hydro-carbons (NMHC) represents a group of contaminants which has no
specific O. Reg. 419 standard. The individual component breakdown of the group was also not
available. However, it is not expected to be an issue provided other contaminants, such as NOx
and CO, are in compliance with the criteria.

7

Standards Development Branch, Ontario Ministry of the Environment, Summary of Standards and Guidelines to
Support Ontario Regulation 419: Air Pollution – Local Air Quality, February 2008
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TABLE 2: MOE AMBIENT AIR QUALITY CRITERIA

Pollutants

Concentration
Criteria
(µg/m3)A

Averaging
Period (h)

Primary Impact

Carbon Monoxide (CO)

6000

1/2

Health

Hydrogen Chloride (HCl)

20

24

Health

400

1

200

24

120

24

Visibility

690

1

Health &
Vegetation

275

24

Health &
Vegetation

Nitrogen Oxides (NOx)
Particulate Matter (<44 microns) (PM44)

Sulphur Dioxide (SO2)
A

6.

Health

- Based on Schedule 3 Standards

RESULTS

AERMOD simulations produce normalized concentration data corresponding to one hour and
24-hour averages, based on hourly historical weather records at each specified receptor location
and for each pollutant type. Following the simulations, the highest one-hour and 24-hour
concentrations at each receptor are obtained from five-years of wind data for the Ottawa
International Airport. Table 3 summarizes the predicted maximum concentration results in units
of micrograms per cubic meter (g/m3) for each contaminant. One-hour concentrations have
been converted to half-hour concentrations, where necessary, by multiplying them by a factor
of 1.2 as based on MOE protocol. The predicted maximum concentrations of products of
combustion from the cremator were found to be below the point of impingement standards
outlined in O. Reg. 419 in all cases.
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TABLE 3: EMISSION SUMMARY AT CRITICAL RECEPTORS

Pollutant

Max
Concentration
(μg/m3)

Location of Max
Concentration

Averaging
Period
(hours)

POI Limit
(μg/m3)

Limiting
Effect

% of
POI
Limit

CO

14.48

Northeast corner of building

1/2

6000

Health

0.2%

HCl

1.65

Northeast corner of building

24

20

Health

8.3%

39.57

Northeast corner of building

1

400

Health

9.9%

17.54

Northeast corner of building

24

200

Health

8.8%

4.7

Northeast corner of building

24

120

Health &
Environment

3.9%

7.42

Northeast corner of building

1

690

Health &
Vegetation

1.1%

3.29*

Northeast corner of building

24

275

Health &
Vegetation

1.2%

NOx
PM

SO2

8055033 Canada Inc., c/o LA Group
Funeral Home, Orléans, Ontario: Air Quality Study

Page 9

APPENDIX A
STACK TEST DATA
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