Proposal for Addressing Cumulative Effects
in Air Approvals
December 6, 2017

What do we mean by cumulative effects?
From an environmental perspective…
• Cumulative effects can broadly include all human health and
environmental effects that result from exposure to physical and
chemical stressors.
•

This proposal considers the cumulative effects on air quality of
contaminants released from multiple sources (industrial and nonindustrial) to air.

•

The proposal provides guidance to a signing Director on how to
consider cumulative effects in making decisions on applications for
Environmental Compliance Approvals (ECAs).
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Cumulative Effects Policy Development:
Internal and External Working Groups
•

In July 2015, the ministry started internal work on a cumulative effects proposal for
Environmental Compliance Approvals (ECAs) (Air).

•

Concurrently, a Cumulative Air Emissions Assessment (CAEA) subgroup of the Air
Standards/Local Air Quality Regulation External Working Group (EWG) worked with ministry
staff in 2015/2016 to review cumulative effects policies in other jurisdictions, test case
studies, and to discuss principles of a cumulative effects proposal.
•
The EWG is a group of industry, public health, environmental non-governmental
organizations and some First Nations representatives that meet regularly to discuss
issues related to local air quality and to provide recommendations to the government.

•

Based on the work done (internally and with external stakeholders), a proposal was
developed.
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Proposal Detail
The cumulative effects policy would apply to:
• new and expanding facilities
• selected contaminants that are known carcinogens - Benzene
and Benzo(a)Pyrene
• selected areas where ambient air quality levels exceed Ambient
Air Quality Criteria (AAQCs) and where there is a concentration
of industrial sources - Hamilton/Burlington and Sarnia/Corunna
• In these areas, from 2009 to 2014 the ambient air quality
criteria for benzene and benzo(a)pyrene were exceeded, and
there are multiple industrial sources of those contaminants
reported to the National Pollutant Release Inventory.
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Data Analysis
Ambient Monitoring Data from
National Air Pollution Surveillance
(NAPS) program

+

Multiple facilities reporting
emissions to National Pollutant
Release Inventory (NPRI) in
areas

Map of NAPS (Ontario) stations that measure
VOCs
Location

=
5

Hamilton area:
benzo(a)pyrene and benzene

(every Ontario
community with
facilities reporting)

Number
of
facilities
reporting
Benzene

Number of
facilities
reporting
Benzo(a)
pyrene

Number of
facilities
reporting
1,3Butadiene

Hamilton

3

4

0

Sarnia and Corunna

7

5

4

Mississsauga

3

2

0

Sault Ste. Marie

1

1

0

Bowmanville

1

0

0

Haldimand County

1

1

0

Nanticoke

1

0

0

St. Mary’s

1

0

0

Englehart

1

0

0

Woodstock

1

0

0

North York (Toronto)

1

0

0

Welland

0

0

1

Sarnia area:
benzo(a)pyrene and benzene

to conduct further Multi-source Modelling (MSM)

Multi-Source Modelling and Action Levels
•

A multi-source air dispersion model was developed for these areas).
Emissions from local industrial and non-industrial (e.g. transportation)
contributions were inputs to the model.

•

The multi-source models were used to generate concentration plots.
•

•

For the Hamilton multi-source model, the emissions of benzene and
benzo[a]pyrene were considered additively. For the Sarnia multi-source model
only benzene was modelled as industrial emissions of benzo[a]pyrene do not
significantly contribute to modelled levels beyond the property lines.

Action levels were determined following the ministry’s framework for
managing risk, described in the Guideline for Implementation of Air
Standards in Ontario. Each action level is a 10-fold increase above the
AAQC
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Action Levels
Concentration in Air and Action
Level

Management Actions

Up to AAQC

Does not trigger further action

ACTION LEVEL 1
 AAQC to 10X AAQC

No further action for industry.
Triggers periodic evaluation (by ministry)

1-in-one million to 1-in-100,000
cumulative lifetime incremental cancer
risk
ACTION LEVEL 2
10X AAQC to 100X AAQC
1-in-100,000 to 1-in-10,000 cumulative
lifetime incremental cancer risk
ACTION LEVEL 3
Greater than 100X AAQC

Greater than 1-in-10,000 cumulative
lifetime incremental cancer risk

ECA Applications for New or Expanding Facilities:
- must include a technology benchmarking report
with some exceptions
- may be required to include best available
pollution control methods
ECA Applications for New or Expanding facilities:
- must include a technology benchmarking report
with some exceptions
- include pollution control methods to achieve the
lowest possible emission rates as compared to an
existing pollution source of the same kind in North
America

* These multiples of AAQC are based on carcinogens. Risk is incremental increase in cancer risk.
7
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Benzo(a)pyrene and Benzene - (Hamilton/Burlington)

8

Cumulative lifetime incremental cancer risk to identify Action Level is the calculated
additional risk of cancer from a continuous lifetime exposure to benzene and benzo[a]pyrene
at the modelled levels.

Benzene - (Sarnia/Corunna)

9

Example: A company considering a new or
expanding facility in the Hamilton/Burlington area
1) The company would enter its proposed new or expanding facility address into the
ministry’s cumulative effects “interactive tool” to determine the Action Level.
2) If the proposed facility is identified as being in an Action Level 2 area then it should
request a pre-submission consultation with the ministry, providing certain information
about emission sources, and current or proposed management methods for benzene
and benzo(a)pyrene. The ministry would review and let the company know what is
required further.
3)

Prior to submission of the ECA application, the company may be required to
1)

Prepare a Technology Benchmarking Report (TBR) to identify best available technologies for benzene and
benzo(a)pyrene.

2)

Identify the technology proposal resulting from the TBR

3)

Submit these both with the ECA application

If a proposed facility address was in the Action Level 3 area, all of the above would
happen, plus the technology proposal submitted would have to be for lowest possible
emission rates for benzene/benzo(a)pyrene compared to an existing source of the same
kind in North America.
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Next Steps
•

Proposal posted for 90 Day Consultation Period starting November 9, 2017.

•

In future, this proposal could be expanded to include other areas and other
contaminants.

•

The ministry will consider all feedback received through this consultation on the
proposal. With respect to the priorities for future work, the ministry will continue
discussions with the External Working Group in spring 2018. Consultation questions
included in the proposal posting are as follows:
•
What other information should be considered in defining the areas where CEA
policy applies?
•
Are there other requirements that should be considered for each of the action
levels?
•
What should the ministry focus on as priorities for future steps?
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Appendix Multi-Source Modelling Detail

12
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Multi-source Modelling Case Studies
“Technical Backgrounder on Multi-Source Air Dispersion Modelling”, November 2017.
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Scenario 1A: Sarnia/Corunna modelling domain (approximate locations)
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Scenario 1A: Sarnia – Sources of Benzene Emissions

Sources

Detail

Source of Emissions (g/s)

Source Inputs (SO)

Large Industry*
(Canada)

- 3 petroleum refineries
- 4 petrochemical
plants

- ESDM, 2013**
- ESDM, 2013**
** values compared against on
site monitors

- 775 point sources (storage tanks
with passive vents)
- 58 volume sources
- 64 area sources
- 27 polygon area sources
- 7 volume (volume line tool in
AERMOD View)

Off – road
vehicles

e.g.: fork lifts, lawn
mowers, etc.

Great Lakes Inventory, 2008

- 2 polygon area sources

Non-industrial
sources

- Highways 402, 40, I69 and I-94
- Urban and rural
activities
- Waterway traffic
along St. Clair River

- See Table 2 ***
- Great Lakes Inventory, 2008
- Great Lakes Inventory, 2008

- 55 area sources (area-line as per
AERMOD View)
- 2 area sources
- 1 area sources (area-line as per
AERMOD View)

* Small to medium industrial sources were not included.
*** See Roadway Model Setup slides.
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Scenario 2A and 2B: Hamilton modelling domain
(approximate locations)
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Scenario 2A: Hamilton – Sources of Benzene Emissions
Sources

Detail

Source of Emissions (g/s)

Source Inputs (SO)

Large Industry*
(Canada)

- 2 integrated iron and steel mills

- Refined ESDM (2013) in support of
SSS **.

-Total of 100 point sources

- 1 chemical raw materials
manufacturer

-136 volume sources
- Refined ESDM (2013) in support of
SSS.

- 7 volume sources (line volume in AERMOD View)

- 1 inorganic chemical manufacturer
- ESDM (2012)

Off-Road vehicles

E.g.: fork lifts, lawn mowers, etc.

Great Lakes Inventory, 2008

Captured under Urban/Rural sources

Non-industrial sources

Highways: Burlington Bay James N.
Allan Skyway, Queen Elizabeth Way,
Red Hill Parkway, Lincoln M. Alexander
parkway, 403

- See Table 4 ***

- 37 area sources (area-line in AERMOD View)

- Great Lakes Inventory, 2008

- 1 volume source

- Great Lakes Inventory, 2008

- 2 polygon area sources

- Great Lakes Inventory, 2008

- 1 polygon area source

- Hamilton Airport

- Urban/Rural
- Waterway traffic

* Small to medium industrial sources were not included.
** SSS Site Specific Standard

*** See Roadway Model Setup slides.
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Scenario 2B: Hamilton – Sources of Benzo(a)Pyrene Emissions

Sources

Detail

Source of Emissions (g/s)

Large Industry*
(Canada)

-

2 integrated iron and steel
mills

- Refined ESDM (2013) in support
of SSS **.

-

- 1 chemical raw materials
manufacturer

- Refined ESDM (2013) in support
of SSS.

-

1 inorganic chemical
manufacturer

- ESDM (2012)

* Small to medium industrial sources were not included.
** SSS Site Specific Standard
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Source Inputs (SO)

-Total of 28 point sources
- 160 volume sources
- 5 volume sources (line volume
in AERMOD View)

Scenario 3: Hamilton, Benzene and Benzo(a)Pyrene,
Multi-Pollutant Cancer Risks
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Roadway Model Setup
Criteria

Detailed Criteria

Tailpipe Emission
Emission Factor
Factor

Traffic Information

Hamilton

MOBILE6.2C

MOVES2014a

Vehicle Counts

- Michigan Department of
Transportation (MDOT, 2011) Annual Average Daily Traffic
- Annual Average Daily Traffic (AADT, MTO 2012)
(AADT, MTO, 2012)

Hourly Distribution

Daily average emission rate
was used

Traffic Engineering Handbook
(ITE), 6th Edition March 2009

Vehicle Mix

MTO Commercial Vehicle
Survey (2006)

MTO Commercial Vehicle Survey
(2006)

Average Speed
Other

Sarnia

Variable Emission

Posted speed

MTO Travel Time Study 2008

N/A

SEASONHR (4 Seasons plus
Hourly variation)
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Roadway Model Setup

Tailpipe Emission
Factor
• MOBILE6.2c
• MOVES2014a
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Traffic Information
• Average Speed
• Vehicle Mix
• Vehicle Counts

AERMOD-Ready
Emission Rates

