CORPORATION OF THE CITY OF COURTENAY

COUNCIL MEETING AGENDA
Date: December 6, 2021
Time: 4.00 p.m.
Location: CVRD Civic Room, 770 Harmston Ave, Courtenay

We respecttully acknowledge that the land on which we gather is the
Unceded traditional territory of the K’6moks First Nation

AMENDED AGENDA

K’OMOKS FIRST NATION ACKNOWLEDGEMENT

1.  ADOPTION OF MINUTES
1.1.  Adopt November 29th, 2021 Regular Council meeting minutes
1.2. Adopt December 3rd, 2021 Special Council meeting minutes

2. INTRODUCTION OF LATE ITEMS

3. DELEGATIONS

3.1. Comox Valley Project Watershed Society RE: Kus-kus-sum Restoration
Presentation by:

. Caitlin Pierzchalski, Executive Director
. Jennifer Sutherst, Estuary Coordinator/ Staff Biologist

*  Tim Ennis, Project Manager

4.  STAFF REPORTS/PRESENTATIONS

4.1.  Recreation, Culture and Community Services
4.1.1.  Earl Naswell Community Christmas Dinner Request to use Florence
Filberg Centre

4.2. CAO and Legislative Services

4.2.1. 2022 Council Meeting Calendar
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4.3.  Development Services

4.3.1.  Release of Covenant Restricting Secondary Suite - 2948 Cascara 27
Crescent
43.2.  Updated Proposal Development Permit with Variances No. 2107 - 39
1600 Riverside Lane
4.4.  Engineering Services
44.1.  Air Quality and Wood Smoke in the Comox Valley 63

EXTERNAL REPORTS AND CORRESPONDENCE FOR INFORMATION
INTERNAL REPORTS AND CORRESPONDENCE FOR INFORMATION

REPORTS/UPDATES FROM COUNCIL MEMBERS INCLUDING REPORTS FROM
COMMITTEES

7.1. Councillor Cole-Hamilton
7.2. Councillor Frisch

7.3. Councillor Hillian

7.4.  Councillor McCollum
7.5. Councillor Morin

7.6. Councillor Theos

7.7. Mayor Wells
RESOLUTIONS OF COUNCIL

8.1. In Camera Meeting

That a Special In-Camera meeting closed to the public will be held December 6,
2021 at the conclusion of the Regular Council Meeting pursuant to the following
sub-sections of the Community Charter:

. 90 (1) (c) labour relations or other employee relations;

* 90 (1) (d) the security of the property of the municipality.

UNFINISHED BUSINESS
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10.

11.

12.

NOTICE OF MOTION

NEW BUSINESS

BYLAWS

12.1.

12.2.

For First, Second and Third Reading

12.1.1.

12.1.2.

12.1.3.

City of Courtenay Fees and Charges Amendment Bylaw No. 3055,
2021 (2022 Water User Fees)

(A bylaw to amend City of Courtenay Fees and Charges Bylaw No.
1673, 1992, to amend the water user fees for 2022)

City of Courtenay Fees and Charges Amendment Bylaw No. 3056,
2021 (2022 Sanitary Sewer User Fees)

(A bylaw to amend City of Courtenay Fees and Charges Bylaw No.
1673, 1992, to amend the sanitary sewer user fees for 2022)

City of Courtenay Fees and Charges Amendment Bylaw No. 3057,
2021 (2022 Solid Waste Collection User Fees)

(A bylaw to amend City of Courtenay Fees and Charges Bylaw No.
1673, 1992, to amend the solid waste collection user fees for 2022)

For Third Reading

12.2.1.

12.2.2.

Zoning Amendment Bylaw No. 3021, 2021 (2099 Hawk Drive)

(A bylaw to amend Zoning Bylaw No. 2500, 2007 to rezone 2099
Hawk Drive from Residential One Zone (R-1) to Residential One S
Zone (R-18) to allow for a secondary suite, and that Schedule No. 8
Zoning Map be amended accordingly)

Zoning Amendment Bylaw No. 3043, 2021 (1544 Dingwall Road)

(A bylaw to amend Zoning Bylaw No. 2500, 2007, Section 8.6.1 (5)
by adding "notwithstanding any provision of this bylaw, a secondary
suite is a permitted use on Lot B, Section 17, Comox District, Plan
EPP72243 (1544 Dingwall Road)" and renumbering accordingly)
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13.

12.3.  For Final Adoption

12.3.1.

12.3.2.

ADJOURNMENT

Zoning Amendment Bylaw No. 3021, 2021 (2099 Hawk Drive)

(A bylaw to amend Zoning Bylaw No. 2500, 2007 to rezone 2099
Hawk Drive from Residential One Zone (R-1) to Residential One S
Zone (R-18) to allow for a secondary suite, and that Schedule No. 8
Zoning Map be amended accordingly)

See Page 509

Zoning Amendment Bylaw No. 3043, 2021 (1544 Dingwall Road)

(A bylaw to amend Zoning Bylaw No. 2500, 2007, Section 8.6.1 (5)
by adding "notwithstanding any provision of this bylaw, a secondary
suite is a permitted use on Lot B, Section 17, Comox District, Plan
EPP72243 (1544 Dingwall Road)" and renumbering accordingly)

See Page 511
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R23/2021 - November 29, 2021

Minutes of a Regular Council Meeting

Meeting #: R23/2021

Date: November 29, 2021

Time: 4:04 pm

Location:  CVRD Civic Room, 770 Harmston Ave, Courtenay and via video/audio conference

Attending:
Mayor: B. Wells
Councillors: W. Cole-Hamilton
D. Frisch
D. Hillian
M. McCollum
W. Morin
M. Theos
Staff: G. Garbutt, CAO

J. Nelson, Director of Financial Services, via video/audio conference

K. O'Connell, Director of Corporate Support Services

S. Saunders, Director of Recreation, Culture & Community Services via
video/audio conference

K. Shaw, Director of Public Works Services

R. Wyka, Manager of Finance, via video/audio conference

A. Berard, Manager of Financial Planning, Payroll & Business Performance,
via video/audio conference

N. Borecky, Manager of Information Systems, via video/audio conference
B. Brooks, Engineering Technologist - Utilities

R. Matthews, Deputy Corporate Officer

The Mayor respectfully acknowledged the lands on which the meeting was conducted is the
Unceded traditional territory of the K’6moks First Nation.

1. ADOPTION OF MINUTES
1.1  Adopt November 15™, 2021 Regular Council meeting minutes (0570-03)

Moved By Frisch
Seconded By Cole-Hamilton

THAT the November 15", 2021 Regular Council meeting minutes be adopted.
Carried

1
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R23/2021 - November 29, 2021

2.

3.

4.

INTRODUCTION OF LATE ITEMS

DELEGATIONS

STAFF REPORTS/PRESENTATIONS

4.1

CAO and Legislative Services

4.1.1 Signing Authority Amendment (1940-01)

Moved By Hillian
Seconded By Frisch

THAT based on the November 29", 2021 Staff Report “Signing Authority
Amendment”, Council approves the following individuals to be authorized
as signing authorities for the City of Courtenay in regard to the following:

1.

all banking, investment and financial transactions:

Robert Wells, Mayor

William Cole-Hamilton, Councillor
David Frisch, Councillor

Douglas Hillian, Councillor
Melanie McCollum, Councillor
Wendy Morin, Councillor
Emmanuel Theos, Councillor

Geoff Garbutt, Chief Administrative Officer

Kate O’Connell, Director of Corporate Support Services

Renata Wyka, Manager of Finance and or Acting Director of Financial
Services

Annie Berard, Manager of Financial Planning, Payroll and Business
Performance

Wendy Sorichta, Corporate Officer

Rayanne Matthews, Deputy Corporate Officer

land disposition, acquisition, and land title related documents -
after statutory and/or Council requirements have been satisfied:

Director Responsible for Engineering

Director Responsible for Development Services
Manager Responsible for Legislative Services
Deputy Corporate Officer

2
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R23/2021 - November 29, 2021

1. grant applications

Director Responsible for Engineering
Director Responsible for Public Works Services
Director Responsible for Recreation, Culture and Community Services; and,

THAT the Chief Administrative Officer, the Director of Financial Services, and
the Director of Corporate Support Services, the Corporate Officer, and the Deputy
Corporate Officer be designated as signing authorities for all documentation,
including but not limited to financial documentation, land agreements, grant
applications, and other agreements in accordance with, and as necessary to conduct
City business.

Carried

4.1.2

4.1.3

Appointment - Chief Financial Officer (0155-01)

Moved By Frisch
Seconded By Cole-Hamilton

THAT in accordance with Section 149 of the Community Charter, Renata
Wyka, Acting Director of Financial Services be appointed as the Acting
Chief Financial Officer until such time as the recruitment process for a new
Director of Financial Services is completed and the successful candidate has
been appointed as Chief Financial Officer.

Carried

Lease Assignment for Lot 4, 100-20t" Street - Courtenay Airpark
(2380-30)

Moved By Cole-Hamilton
Seconded By McCollum

THAT based on the November 29", 2021 staff report “Lease Assignment
Agreement for Lot 4, 100-20th Street - Courtenay Airpark”, Council adopt
OPTION 1 and authorize the attached lease addendum between Sealand
Flight Inc. (Inc.590714), Andreas Ruttkiewicz dba: Airspeed High
Utlralights, and the City of Courtenay for the property having a legal
description of PID: 000-892-149, Lot 1, Section 66, Comox Land District
Plan 14942 except any portion of the bed of the Courtenay River and further
identified as Lot 4 on Plan VIP64872.

Carried

3
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R23/2021 - November 29, 2021

4.2

Public Works Services

421

4.2.2

4.2.3

Lake Trail Road Pedestrian Infrastructure Options (5420-02)

Moved By Hillian
Seconded By Frisch

THAT Council direct staff to design an active transportation facility in 2022
that meets B.C. Active Transportation (BCAT) grant funding requirements,
and to further submit an application to BCAT funding once the design is
complete.

Carried

Solid Waste Service - Cost of Service Review (5360-20)

Moved By Frisch
Seconded By Morin

THAT based on the November 29, 2021 staff report “Solid Waste Cost of
Service Review”, Council approve Option 1:

THAT Council direct Staff to remove multi-residential apartment and
condo (complexes only) and Institutional, Commercial, and Industrial
customers from the City of Courtenay solid waste collection service;

THAT Council direct Staff to provide notification of the discontinuation of
solid waste collection services as of October 31, 2022 to all multi-residential
apartment and condo (complexes only) and Institutional, Commercial, and
Industrial customers; and,

THAT Bylaw No. 2244 City of Courtenay Refuse Materials Collection,
Removal and Regulation and Bylaw No. 3022 City of Courtenay Fees and
Charges - Solid Waste and Recycling be amended to reflect these changes.
Carried

Solid Waste Service - Request for Proposal (5360-02)

Moved By McCollum
Seconded By Frisch

THAT based on the November 29, 2021, 2021 staff report “Solid Waste
Service Request for Proposal” Council approve Option 1:

4
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R23/2021 - November 29, 2021

THAT Council direct Staff to issue a Request for Proposal to solicit
proposals for a 3 stream curbside collection service, for a five year contract
with the provision for a five year extension; and,

THAT Council direct Staff to seek a memorandum of understanding
between the City of Courtenay and the Town of Comox and Village of
Cumberland to undertake this joint Request for Proposal with legal fees to
be apportioned based on service population.

Carried

o. EXTERNAL REPORTS AND CORRESPONDENCE FOR INFORMATION

6. INTERNAL REPORTS AND CORRESPONDENCE FOR INFORMATION

6.1

Parks and Recreation Advisory Commission Meeting Minutes - September 3,
2020 & October 7, 2021

Moved By Hillian
Seconded By Frisch

THAT the Parks and Recreation Advisory Commission meeting minutes for
September 3, 2020 & October 7, 2021 be received for information.
Carried

1. REPORTS/UPDATES FROM COUNCIL MEMBERS INCLUDING REPORTS
FROM COMMITTEES

7.1

Councillor Cole-Hamilton

Councillor Cole-Hamilton reviewed his attendance at the following event on
November 28™":

e Community Substance Use Strategy Co-Launch with ‘Walk with Me’ (WWM)
event (WWM is a Comox Valley Art Gallery community action research
project focused on addressing the human dimensions of the toxic drug
poisoning crisis). This event marked the launch of the Community Substance
Use Strategy Committee’s Phase One Report.

5
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R23/2021 - November 29, 2021

1.2

7.3

7.4

7.5

Councillor Frisch
Councillor Frisch reviewed his attendance at the following event:

e Comox Valley Kiwanis Village Board meeting re: “The Junction” (988 - 8™
Street)

Councillor Hillian
Councillor Hillian reviewed his attendance at the following event:

e Community to Community Forum hosted in partnership with K’6émoks First
Nation and Comox Valley Regional District

Councillor Morin

Councillor Morin mentioned that the Comox Valley Arts has begun their
Community Arts Roundtables; upcoming sessions and schedule can be found on
the Comox Valley Arts website.

Mayor Wells
Mayor Wells reviewed his attendance at the following events:

e 2021 Housing Central Conference hosted by BC Non-Profit Housing
Association (BCNPHA)

e Comox Valley Chamber of Commerce Leaders meeting re: housing

e Tree Lighting Ceremony at Moonlight & Magic event in Downtown
Courtenay

¢ North Island College meeting re: their new craft brewery and chef program

e Community to Community Forum hosted in partnership with K’6moks First
Nation and Comox Valley Regional District

e Town of Comox Tree Lighting Ceremony

e Community Substance Use Strategy Co-Launch with ‘Walk with Me’ (WWM)
event (WWM is a Comox Valley Art Gallery community action research
project focused on addressing the human dimensions of the toxic drug
poisoning crisis)

6
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R23/2021 - November 29, 2021

8.

10.

11.

12.

RESOLUTIONS OF COUNCIL

8.1  Councillor Cole-Hamilton - Amenity Contributions & Development Variance
Permits

Moved By Cole-Hamilton
Seconded By Frisch

WHEREAS the impact of growth and development imposes a special burden on
the demand for amenities, particularly affordable housing; and,

WHEREAS the City's development variance permitting process does not
currently identify or include amenity contribution requirements or options; and,

WHEREAS the basic premise of amenity packages is that the increased value
conveyed with development variance permits should be shared between the
community and the applicant.

THEREFORE BE IT RESOLVED that staff be directed to negotiate amenity
contributions as part of the development variance permit application process.
Carried

UNFINISHED BUSINESS

NOTICE OF MOTION

NEW BUSINESS
11.1 Change to December 2021 Council Meeting Schedule

Moved By Frisch
Seconded By Cole-Hamilton

WHEREAS the December 20", 2021 Council meeting is scheduled during the
2021 holiday season;

THEREFORE BE IT RESOLVED that the December 20™, 2021 Council
meeting be cancelled with the next regular Council meeting scheduled in year
2022.

Carried

BYLAWS

7
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R23/2021 - November 29, 2021

13. ADJOURNMENT

Moved By McCollum
Seconded By Frisch

THAT the meeting now adjourn at 5:18 p.m.
Carried

CERTIFIED CORRECT

Deputy Corporate Officer

Adopted this 6" day of December, 2021

Mayor

8
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S8/2021 - December 3, 2021

Meeting #:
Date:
Time:
Location:

Attending:

Mayor:
Councillors:

Staff:

Minutes of a Special Council Meeting

S8/2021

December 3, 2021

9:25 am (The Council meeting was delayed due to technical complications)
City Hall Council Chambers

B. Wells

W. Cole-Hamilton
D. Frisch

D. Hillian

M. McCollum

W. Morin

M. Theos

G. Garbutt, CAO

C. Davidson, Director of Engineering Services

J. Nelson, Director of Financial Services

K. O'Connell, Director of Corporate Support Services

K. Shaw, Director of Public Works Services

A. Berard, Manager of Financial Planning, Payroll, and Business Performance
N. Borecky, Manager of Information Systems

R. Matthews, Deputy Corporate Officer

E. Hayden, Executive Assistant

The Mayor respectfully acknowledged the lands on which the meeting was conducted is the
Unceded traditional territory of the K’6moks First Nation.

1. STAFF REPORTS/PRESENTATIONS

11

Financial Services
1.1.1 2022-2026 Water Fund Financial Report (1705-20/1715-20)

Moved By Cole-Hamilton
Seconded By Morin

THAT the December 3 2021 staff report, "2022-2026 Water Fund
Financial Plan", be received for information.
Carried

1
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S8/2021 - December 3, 2021

Moved By Frisch
Seconded By McCollum

THAT based on the December 3", 2021 staff report "2022-2026 Water
Fund Financial Plan", Council approve OPTION 1, and proceed with the
proposed 2022-2026 Water Fund Financial Plan; and, that water user fees
increase by 2.0% for 2022.

Carried

The Council meeting recessed at 10:20 a.m.
The meeting reconvened at 10:26 a.m.

1.1.2

1.13

2022-2026 Sewer Fund Financial Report (1705-20/1715-20)

Moved By Cole-Hamilton
Seconded By Morin

THAT based on the December 3", 2021 staff report "2022-2026 Sewer
Fund Financial Plan", Council approve OPTION 1, and proceed with the
proposed 2022-2026 Sewer Fund Financial Plan; and, that sewer user fees
be increased by 7.5% for 2022.

Carried

2022-2026 Solid Waste, Recycling and Yard Waste User Fees Report
(1705-20/1830-05)

Moved By Frisch
Seconded By Morin

THAT based on the December 3", 2021 staff report "2022-2026 Municipal
Solid Waste, Recyclables, and Yard Waste Budgets”, Council approve
OPTION 1 and endorse the proposed increase to the 2022 Solid Waste,
Recyclables and Yard Waste user fees for single residential and multi-
residential curbside service by 5.0% and Institutional, Commercial and
Industrial (ICI) and multi-residential apartment and condo non curbside
service by 15%.

Carried

2
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S8/2021 - December 3, 2021

2. ADJOURNMENT

Moved By Hillian
Seconded By Frisch

THAT the meeting now adjourn at 11:17 a.m.
Carried

CERTIFIED CORRECT

Deputy Corporate Officer

Adopted this 6% day of December, 2021

Mayor

3
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THE CORPORATION OF THE CITY OF COURTENAY

STAFF REPORT

To: Council File No.: 7900-02 Florence
Filberg Centre
From: Chief Administrative Officer Date: December 6, 2021

Subject: Earl Naswell Community Christmas Dinner Request to use Florence Filberg Centre

PURPOSE:

The purpose of this report is for Council to consider the request for the City of Courtenay to waive facility
rental fees for the 39" annual Earl Naswell Community Christmas Dinner at the Florence Filberg Centre.

POLICY ANALYSIS:

City Council adopted the City of Courtenay Fees and Charges Bylaw No. 1673, 1992. The Recreation Facility
Rental and User Fees outline the fees to be charged to rental and user groups based on facility and or user
group or event type. Deviation from the Recreation Facility Rental and User Fees Bylaw requires Council
approval either through amendment of the bylaw or by resolution. Rental fees have not historically been
charged for the Earl Naswell Community Christmas Dinner use of the Florence Filberg Centre. A resolution
directing staff to waive rental fees for the 2021 event as outlined in the Recreation Facility Rental and User
Fees Bylaw in recognition of the significant community benefit of this event and the historical practice of
not charging fees would be appropriate and preferred to permanently amending the bylaw.

CAO RECOMMENDATIONS:

That based on the December 6, 2021 staff report, “Earl Naswell Community Christmas Dinner Request to
use Florence Filberg Centre,” Council approve OPTION 1 and direct staff to not enforce the rental fee rate
as outlined in the Recreation Facility Rental and User Fee Bylaw No. 1673, 1992 for the 2021 Earl Naswell
Community Christmas Dinner; and,

That staff advise the organizers of the Earl Naswell Community Christmas Dinner to apply for a Grant in Aid
for future year events instead of requesting a waiving of the facility rental fees.

Ui

Geoff Garbutt, M.PI., MCIP, RPP
Chief Administrative Officer

BACKGROUND:

Since 1982, the Earl Naswell family, friends, volunteers and community sponsors have been working
together to provide an annual free Christmas meal on December 25 to community residents, including
those experiencing homelessness and those who are alone. 2021 will be the 39" year that this event has
taken place in the Comox Valley.
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Staff Report - December 6, 2021 Page 2 of 4

Historically this event has taken place at the Filberg Centre Conference Hall and rental fees have not been
charged. Until 2020 it was organized as a sit-down afternoon meal serving hundreds of community citizens.
In 2020, during the first year of the Covid-19 pandemic, the format was changed to a service whereby a hot
meal was picked up and delivered by volunteers to those in need, with 625 dinners handed out. The goal
in 2021 is to prepare and distribute700 dinners, also in the same pick-up and delivery format, which
minimizes a communicable disease risk.

DISCUSSION:

The Earl Naswell Christmas Dinner uses the Florence Filberg Conference Hall and kitchen for the collection,
preparation, staging, distribution and service of donations of groceries goods and meals. Many
community businesses, church groups, agencies and individuals contribute time and donations to the
event, in order to ensure it takes place each year. The event occurs on December 25, 2021 and requires
two preparation days (December 23" and 24", 2021) immediately prior. While the rental and custodial
costs associated with this event amount to $2825.00, the Conference Hall and kitchen facilities are not
typically in demand for other functions on these particular dates.

Historically rental fees have simply not been charged for this event, however variation from the Recreation
Facility Rental and User Fee Bylaw requires Council authorization either through a bylaw amendment or
resolution. Staff recommend that Council direct staff to not enforce the bylaw for 2021 in light of previous
years practice of not applying rental or custodial fees to the event. As staff and Council regularly receive
requests to waive rental fees for City recreation facilities however, staff recommend that the organizers are
encouraged to apply for funding to cover rental and custodial fees through the City’s Grant in Aid program
for future years. This process would ensure a more fair and transparent application of the Recreation
Facility Rental and User Fee Bylaw for all parties.

A dedicated group of family, friends, volunteers and community sponsors has been planning, implementing
and serving the annual Earl Naswell Christmas Dinner on Christmas Day for nearly four decades. They have
developed finely tuned systems through years of practice in order to make the event safe, cost-effective,
and meaningful for all involved. People from diverse backgrounds and needs come together to share a
meal and to experience the meaning of community. During the COVID pandemic the organizers have
creatively managed ways of ensuring that recipients may still enjoy the benefits of a hot meal and sharing
the spirit of Christmas through the implementation of a meal delivery system.

FINANCIAL IMPLICATIONS:

The cost, including rent and custodial staff would be $2825.00, if fees were to be applied. As fees have not
been historically applied and the dates in question are typically not in demand by other events, waiving of
the fees will not have a negative revenue impact in 2021.

ADMINISTRATIVE IMPLICATIONS:

Administrative and staff support have been provided to the organizers to support the coordination of
onsite activities and ensure compliance with health and safety protocols.

ASSET MANAGEMENT IMPLICATIONS:
There are no asset management implications at this time.

STRATEGIC PRIORITIES REFERENCE:
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Staff Report - December 6, 2021 Page 3 of 4

We focus on organizational and governance excellence.
@ Responsibly provide services at levels which the people we serve are willing to pay
We continually invest in our key relationships.

@ » Consider effective ways to engage and partner for the health and safety of the community.

© AREA OF CONTROL: The policy, works and programming matters that fall within Council's jurisdictional authority to act
AREA OF INFLUENCE: Matters that fall within shared or agreed jurisdiction between Council and another government or party

I AREA OF CONCERN: Matters of interest that are outside Council's jurisdictional authority to act

OFFICIAL COMMUNITY PLAN REFERENCE:
Not referenced.

REGIONAL GROWTH STRATEGY REFERENCE:
No specific reference.

CITIZEN/PUBLIC ENGAGEMENT:

Staff would inform the public based on the IAP2 Spectrum of Public Participation:

Increasing Level of Public Impact

Inform Consult Involve Collaborate Empower
P . To provide the To obtain public To work directly To partner with To place final
ublic public with teedback on with the public the public in each  decision-making
parﬁcipuiion balanced and analysis, throughout aspect of the in the hands of

goul objective ;1llcrmm\'cg the process to decision including  the public.

information and/or decisions. ensure that public  the development

to assist them in concerns and of alternatives and

understanding the aspirations are the identification

problem, consistently of the preferred

alternatives, understood and solution.

opportunities considered

and/or solutions

© International Association for Public Participation www.iap2.org

OPTIONS:

OPTION 1: That based on the December 6, 2021 staff report, “Earl Naswell Community Christmas
Dinner Request to use Florence Filberg Centre,” Council approve OPTION 1 and direct staff
to not enforce the rental fee rate as outlined in the Recreation Facility Rental and User Fee
Bylaw No. 1673, 1992 for the 2021 Earl Naswell Community Christmas Dinner; and,

That staff advise the organizers of the Earl Naswell Community Christmas Dinner to apply
for a Grant in Aid for future year events instead of requesting a waiving of the facility
rental fees.
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Staff Report - December 6, 2021

Page 4 of 4

OPTION 2:

That Council direct staff to not enforce the rental fee rate as outlined in the Recreation

Facility Rental and User Fee Bylaw No. 1673, 1992 for the 2021 Earl Naswell Community

Christmas Dinner.

OPTION 3:

That Council does not approve the request for free use of the Florence Filberg Centre for

the 2021 Earl Naswell Community Christmas Dinner.

Prepared by,

Carol Millar
Manager, Recreation Facilities Operations

Concurrence by,

| ]
// /@/ﬁ[ N

Geoff Garbutt, M.PI., MCIP, RPP
Chief Administrative Officer
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THE CORPORATION OF THE CITY OF COURTENAY

STAFF REPORT

To: Council File No.: 0570-01
From: Chief Administrative Officer Date: December 6%, 2021
Subject: 2022 Council Meeting Calendar

PURPOSE: To seek Council approval of the 2022 Council Meeting Calendar.

CAO RECOMMENDATIONS:

THAT based on the December 6%, 2021 staff report “2022 Council Meeting Calendar” Council approve Option
1 and set the 2022 Council meeting calendar as outlined in Appendix A of the report; and,

THAT the meetings identified in the 2022 Council Meeting Calendar be held at 4:00 p.m. in the Civic Room
at the Comox Valley Regional District administrative building located at 770 Harmston Avenue, Courtenay,
BC, unless otherwise posted.

i

Geoff Garbutt, M.PI., MCIP, RPP
Chief Administrative Officer

BACKGROUND:

Historically the annual meeting schedule has been planned in accordance with the Council Procedure Bylaw
with Council meetings occurring on the first, second and third Monday of each month. The Council meeting
that occurs on the third Monday is a Committee Of the Whole. In the event the Monday is a holiday, Council
meets the day proceeding the holiday (Tuesday). The annual Council meeting schedule must be approved
by Council before the end of the year (2021) and identify the dates, times and places of regular meetings
with notice to the public provided before January 15 of 2022.

DISCUSSION:

The historical council meeting calendar schedule presents some challenges in regard to workflow, balanced
agendas, internal and external engagement opportunities, and over all communication. Additionally the
number of meetings combined with other duties fulfilled by members of Council may present barrier to
participation for those that require a more flexible work environment. As we prepare for the 2022 local
government election, including candidate sessions that will review the roles and responsibilities of local
government officials, decreasing barriers to participation is top of mind.

Courtenay City Councillors participate in a myriad of activities, the majority of which are not captured in the
annual Council meeting calendar. Historically, in addition to attending thirty-six (36) annually scheduled
Council meetings, members of Council also participate on committees, attend Public Hearings (e.g. twelve
(12) in 2019), participate in strategic planning sessions and budget workshops, special Council meetings (e.g.
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Staff Report - December 6th, 2021 Page 2 of 5
2022 Council Meeting Calendar

budget, emergency response etc.), act as liaisons with community stakeholder groups, meet with Provincial
Government Ministers, attend conferences and engage in information sharing and professional development
opportunities. Some members of Council, as Directors on the Comox Valley Regional District (CVRD) Board
also attend regular Board and committee meetings. In addition to these formal roles, members of Council
engage with their constituents and attend public events as representatives of their local government, field
guestions and concerns and act as information conduits relaying information back to the community. Overall
the level of time scheduled to attend meetings is substantial and although a reduction of work is not being
proposed, a schedule that focuses on efficiency and effectiveness is intended to decrease barriers to
participation, and provide further opportunities to address, complete and communicate City business and
Council policy directives through an manageable and sustainable meeting schedule.

For staff, the historical Council meeting schedule has the unintended consequence of causing workflow pinch
points resulting in disproportionate meeting agendas and challenges in undertaken and implementing
Council direction in a timely manner. The current schedule has in each five (5) week cycle three (3) back-to-
back Council meetings. This meeting schedule does not include public hearings and mid-day information
sessions which exacerbate workflow challenges. The rapid report turnaround time necessitated by the
historical schedule is particularly challenging for senior leadership and management teams that are
responsible for producing the majority of the reports presented to Council, leading the implementation of
Council initiatives, communicating to their respective teams the directions of Council and encouraging
collaboration with internal and external stakeholders while simultaneously overseeing daily department
operations.

As part of the process to identify options to improve workflows, and decrease scheduled time to reallocate
limited resources to communication, collaboration, and implementation, twelve municipalities’ annual
council meeting calendars were reviewed and are presented in the table below. It is recognized that not all
meeting types are captured in the published annual calendars, and each municipality has different council
and committee structures that represent differences that are not reconcilable in a simple comparison.
However, at a glance and with the exception of Campbell River and North Cowichan, the historical rapid
workflow required between meetings is anomalous by comparison.

Population # of Council Winter

(2020 IF\‘/IunicipaI) ! Meetings # of COW Gap Summer Gap
Comox 15,182 20 0 4 weeks 33W";‘;ﬁkA‘°‘ J;'};t
Port Alberni 19,060 22 1 4 weeks 4 weeks
Squamish 21,273 22 2 weeks 6 weeks
Cranbrook 21,502 22 6 5 weeks 8 weeks
Langley City 27,774 21 0 5 weeks 8 weeks

Current 24 12 2 weeks No ga
COURTENAY 28,862 Proposed 22 0 4 weeks 4 wegelfs
North Cowichan 32,475 21 12 4 weeks 3 weeks
Port Moody 35,151 19 0 3 weeks 6 weeks
Campbell River 36,167 24 21 4 weeks no gap
West Kelowna 36,496 22 As needed 4 weeks no gap
Penticton 36,597 19 Combined 6 weeks 4 weeks
22
Nanaimo 101,336 (includes 2 budget 0 4 weeks 5 weeks
workshops)

Burnaby 257,926 22 0 5 weeks 4 weeks

1 Municipal and sub-provincial areas population 2011-2022, Province of British Columbia, accessed online
https://www2.gov.bc.ca/gov/content/data/statistics/people-population-community/population/population-
estimates, 2021.11.15.
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In addition to adjustments to the annual meeting calendar, further workflow efficiencies will be gained in
2022 with the implementation of agenda and report workflow processes using the City’s new agenda
management system. The combination of a balanced and manageable schedule with automated workflow
processes will further enhance staff’s ability to support Council and their initiatives as we collectively seek to
achieve more with existing resources.

To ensure development processes are not negatively impacted by the proposed schedule, staff recommend
that the City eliminate the Committee of the Whole (COW) meeting structure. COW meetings have
previously taken place on the last Monday of the month and although many approval authorities have been
delegated to the COW, bylaws such as zoning amendments must be considered and approved at a regular
council meeting. By having all meetings of Council be regular meetings, the number of meeting at which
bylaws can be read will not decrease.

As the City adjusts to the new schedule, should an urgent event arise or an additional meeting be required,
Council retains the option to call a special meeting.

FINANCIAL IMPLICATIONS:
There are no financial implications.
ADMINISTRATIVE IMPLICATIONS:

Staff will have greater opportunity to communicate the directions of Council both internally and externally,
plan and implement policy directions and enhance City operations.

ASSET MANAGEMENT IMPLICATIONS:

N/A

STRATEGIC PRIORITIES REFERENCE:

We focus on organizational & governance excellence

eSupport and encourage initiatives to improve efficiencies.

@®Recognize staff capacity is a finite resource and support staff training and development.
eCommunicate appropriately with our community in all divisions we make.
®Responsibly provide services at levels which the people we serve are willing to pay.

We continually invest in our key relationships

emConsider effective ways to engage with and partner for the health and safety of the community.

® AREA OF CONTROL: The policy, works and programming matters that fall within Council's jurisdictional authority to act
AREA OF INFLUENCE: Matters that fall within shared or agreed jurisdiction between Council and another government or party

I AREA OF CONCERN: Matters of interest that are outside Council's jurisdictional authority to act

OFFICIAL COMMUNITY PLAN REFERENCE:
N/A
REGIONAL GROWTH STRATEGY REFERENCE:

N/A
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CITIZEN/PUBLIC ENGAGEMENT:

Notice will be provided in accordance with Section 127 of the Community Charter and the Council Procedure
Bylaw:

Community Charter: Notice of Council Meetings (Section 127(1)(b))

127(1)(b) (b) give notice of the availability of the schedule in accordance with section 94 [public notice]
at least once a year.

Council Procedure Bylaw: Annual Meeting Schedule (Section 6)

6. (1) Council must prepare annually on or before December 31, a schedule of the dates, times
and places of regular Council meetings and must make the schedule available to the public
by posting the schedule on the notice board.

(2) Council must give notice annually on or before January 15 of the availability of the annual

meeting schedule.
OPTIONS:
OPTION 1: THAT based on the December 6™, 2021 staff report “2022 Council Meeting Calendar”
Council approve Option 1 and set the 2022 Council meeting calendar as outlined in
Appendix A of the report; and,
THAT the meetings identified in the 2022 Council Meeting Calendar be held at 4:00 p.m.
in the Civic Room at the Comox Valley Regional District administrative building located
at 770 Harmston Avenue, Courtenay, BC, unless otherwise posted. (Recommended)
OPTION 2: Council direct staff to advertise a 2022 Council Meeting Calendar scheudle as prescribed
by the Council Procedure Bylaw.
OPTION 3: Council refer the 2022 Council Meeting Schedule back to staff with direction.
Prepared by, Concurrence by,

Kate O’Connell, BA, M.P.P. Geoff Garbutt, M.PI., MCIP, RPP
Director of Corporate Support Services Chief Administrative Officer
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THE CORPORATION OF THE CITY OF COURTENAY

STAFF REPORT

Appendix A: 2022 Council Meeting Calendar

2022
January April July October COLUAEHECED
Su [Mo| Tu |We | Th | Fr | Sa Su [Mo| Tu |We | Th | Fr | Sa Su [Mo| Tu |We | Th | Fr | Sa Su [Mo| Tu |We| Th | Fr | Sa STMS_
1 1] 2 1 2 1/ INAUGURAL MEETING
2 3 4 5 5] 7 8 3 4 5 6 7 8 9 3 4 5 ] 7 8 9 2 3 4 5 5] 7 8 COUNCIL ORIENTATION
9| 10| 11| 12| 13| 14| 15 10f 11| 12| 13| 14| 15| 16 10) 11| 12| 13| 14| 15| 16 9| 10| 11| 12| 13 14- SIEAEGI S RTANNING
16) 17| 18| 19| 20| 21| 22 17( 18| 19| 20| 21| 22| 23 17| 18| 19| 20| 21| 22| 23 16) 17| 18| 19| 20| 21| 22 |SPRING BREAR
23| 24| 25| 26| 27| 28| 29 24| 25| 26| 27| 28| 29| 30 24| 25| 26| 27| 28| 29| 30 23| 24| 25| 26| 27| 28| 29
301 31 31 30| 31
February May August November
Su [Mo| Tu |We | Th | Fr | Sa Su [Mo| Tu |We | Th | Fr | Sa Su |Mo| Tu |We| Th | Fr | 5a Su [Mo| Tu |We | Th | Fr | Sa
1 2 3 4 5 3 4 5 5] 7 1 2 3 4 5 5] 1 2 3 4 5
] 7 8 9 10f 11| 12 8 9| 10| 11| 12| 13| 14 7 8 9 10f 11| 12| 13 ] 7 8 9 10f 11| 12
13) 14| 15| 16| 17| 18| 19 15( 16| 17| 18| 19| 20| 21 14| 15| 16| 17| 18] 19| 20 13| 14| 15| 16| 17| 18] 19
200 21| 22| 23| 24| 23| 26 22( 23| 24| 25| 26| 27| 28 21| 22| 23| 24| 25| 26| 27 200 21| 22| 23| 24| 23| 26
27| 28 29( 30| 31 28 29| 30| 31 27| 28| 29| 30
March June September December
Su|Mo| Tu |We| Th | Fr | 5a S5u |Mo| Tu |We | Th | Fr | Sa Su | Mo | Tu |We[Th | Fr | 5a S5u|Mo| Tu |We| Th | Fr | 5a
1 2 3 4 5 1 2 3 4 1 2 3 1 2 3
] 7 ) 9 10f 11| 12 B ] 7 g 9 10 11 4 5 5] 7 g 9| 10 4 5 5] 7 8 9| 10
13) 14| 15| 16| 17| 18| 19 12 13| 14| 15| 16| 17| 18 11| 12| 13| 14| 13| 16| 17 11) 12| 13| 14| 15| 16| 17
200 21| 22| 23| 24| 25 26 19) 20| 21 22| 23| 24| 25 18| 19| 20 21] 22| 23| 24 18| 19| 20 21| 22| 23| 24
27 28| 29| 30| 31 26( 27 28| 29| 30 25| 26| 27| 28| 29| 30 25| 26| 27| 28| 29| 30| 321
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THE CORPORATION OF THE CITY OF COURTENAY

STAFF REPORT

To: Council File No.: 3010-01
From: Chief Administrative Officer Date: December 6, 2021
Subject: Release of covenant restricting secondary suite — 2948 Cascara Crescent

PURPOSE:

To consider the release of a restrictive covenant limiting development to single family dwellings only.

CAO RECOMMENDATIONS:

That based on the December 6, 2021 staff report “Release of covenant restricting secondary suite — 2948
Cascara Crescent”, Council approve Option 1 and direct staff to release covenant CA2451158 from Lot 7,
District Lot 236, Comox District, Plan EPP17584 (2948 Cascara Crescent).

[t

Geoff Garbutt M.PI., MCIP, RPP
Chief Administrative Officer

BACKGROUND:

The subject property is located at 2948 Cascara Crescent. In 2010 an application was made by the original
developer to rezone the land from R-1B to R-1S to facilitate an 18 lot single family subdivision with the
option of secondary suites. Under the R-1B zone there was potential for subdivision of approximately 16
single family lots. The council of the day approved the rezoning.

Subsequent to the rezoning approval the developer was issued a Preliminary Approval Letter from the
City’s Approving Officer that detailed the requirements to obtain subdivision approval, including payment
of Development Cost Charges (DCCs). At that time the City’s practice was to require payment of DCCs at
the single family rate for all lots and an additional DCC was charged at the multi-family rate for all lots that
were zoned for secondary suites. To avoid the collection of the additional DCC related to secondary suites,
applicants were given the option of registering a covenant on title that would limit the development to
single family dwellings only. The developer of the Cascara subdivision chose to register the covenant.

DISCUSSION:

The first phase of the Cascara Crescent subdivision contains 18 lots, 17 of which are zoned R-1B and one
that is zoned R-1. Both the R-1B and R-1 zone restrict the use to single family dwellings without secondary
suites. The subject property is within the second phase of the subdivision. As noted above it contains 18
lots all of which are zoned R-1S which permits single family homes with secondary suites, however all but
one of the lots are encumbered by the covenant preventing secondary suites. In December 2020, a request
for release of the covenant in question was granted by Council for 2977 Cascara Crescent.
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At the November 15, 2021 Council meeting, Council directed staff to send notice to the neighbouring
property owners subject to the same covenant requesting their input prior to final consideration. To date
staff have received 7 responses from 6 households.

FINANCIAL IMPLICATIONS:

The City does not currently have a fee for the consideration of removal or amendment to covenants
registered as part of a subdivision. There is a fee of $300 for the release of covenants related to building
permits.

ADMINISTRATIVE IMPLICATIONS:

Staff spent approximately 1.5 hours researching and preparing the November 15%, 2021 report. An
additional 1.5 hours has been spent processing the mail out, responding to emails and preparing this
report.

ASSET MANAGEMENT IMPLICATIONS:
There are no asset management implications with this request.

2019 — 2022 STRATEGIC PRIORITIES REFERENCE:

#® Communicate appropriately with our community in all decisions we make
® .. Encourage and suport housing diveristy

OFFICIAL COMMUNITY PLAN REFERENCE:

The request to release the covenant is consistent with the current zoning and with the Urban Residential
land use designation of the Official Community Plan. It represents infill residential development near
existing amenities and services, providing a range of housing choice, while fulfilling OCP Section 4.4.3 4 a) —
limited infill will be considered only in keeping with the character and scale of an existing neighbourhood
and 4.4.3.4 d) — secondary suites will be considered as part of a principle single family residential building
subject to zoning approval.

REGIONAL GROWTH STRATEGY REFERENCE:

The proposal is consistent with the RGS Housing Goal to “ensure a diversity of affordable housing options
to meet evolving regional demographics and needs” including:

Objective 1-A: Locate housing close to existing services; and
Objective 1-C: Develop and maintain a diverse, flexible housing stock.
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CITIZEN/PUBLIC ENGAGEMENT:

Staff have consulted with the public by mail out based on the IAP2 Spectrum of Public Participation:

Increasing Level of Public Impact

Inform Consult Involve Collaborate Empower
P . To provide the To obtain public To work directly To partner with To place final
ublic public with feedback on with the public the public in each  decision-making
parﬁcipuiion balanced and analysis, throughout aspect of the in the hands of

goul objective alternatives the process to decision including  the public.

information and/or decisions. ensure that public  the development

to assist them in concerns and of alternatives and

understanding the aspirations are the identification

problem, consistently of the preferred

alternatives, understood and solution.

opportunities considered

and/or solutions

A notice that Council was considering release of the covenant was mailed to the 18 lots encumbered by the
same covenant on November 17%, 2021. To date the City has received 7 responses from 6 households. 3
comments were in support, 4 were opposed. Those opposed cited the following reasons:

e They wish to retain the single-family nature of the neighbourhood
e Covenants should be upheld
e Parking and traffic concerns

Any additional feedback will be forwarded to Council prior to the meeting.

OPTIONS:
OPTION 1: Direct staff to relaese the covenant from 2948 Cascara Cres.
OPTION 2: Request further information from staff prior to release of the covenant.
OPTION 3: Direct staff to advise the applicant the City does not support the release of the covenant.
Prepared by: Reviewed by:
7 r/7/;/; ,/Il M / P
Cassandra Marsh, Matthew Fitzgerald, RPP, MCIP
Planner | Manager of Development Planning

Concurrence by:

it

Geoff Garbutt M.Pl., MCIP, RPP
Chief Administrative Officer

Attachment No 1: Letter Requesting Release
Attachment No 2: Input from neighbours
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Attachment No. 1 - Letter Requesting Release

text
Attention:

Cassandra Marsh

Development Services
City of Courtenay
83@ Cliffe Ave.
Courtenay BC

VaN 277

Re : 2948 Cascara Crescent | secondary Suite Zoning)
To whom it may concern,

This letter is requesting a covenant release for my property at 2948 Cascara
Crescent.

I am in the process of building a new residential home and have planned for a
secondary suite within the home.

The property is on a quiet residential culdasac where I am aware of one other home
with a secondary suite. The slope of the property allows for a level entry walk out
basement style which lends itself well to a small suite on the lower basement
level. The suite will be one bedroom and is accessed down a flight of outside
stairs along the side of the home. There is designated parking for the suite and
the suite will otherwise comply with the zoning requirements for suites, should the
covenant is released.

I am fully aware of the potential concerns and inconvenience to neighbours whenever
there is a new build in the neighbourhood. Construction wehicles, excavation,
building noise etc but I can assure you, I too am interested in a gquiet family
neighbourhood to live with my son. As I indicated the property lent itself to an
inconspicucus small 1 bedroom suite and I hope to rent to a single professional
person who too will respect the neighbourhood.

I am hoping you will consider this request, as you have for a similar home recently
built on the street.

Respectfully submitted

Daryl Hopwood

Page 1
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Attachment No 2 - Input from neighbours

Single family homes

© You forwarded this message on 11/24/2021 11:00 AM

To whom it may concern,

We are the owners of 2939 Cascara Crescent, we are opposed to secondary rental suites. As much as the city of Courtenay does need more
rental available, we bought in this subdivision last year because there was a covenant that prevented rental in the second phase of cascara
crescent. The subdivision we moved from in Chilliwack allowed secondary suites and it was always a headache for all the owners. It’s caused
parking chaos on the streets in front of the houses, It brought in too many ppl and caused congestion at every level.

Again we are very opposed to this

Please do not allow 2948 Cascara Crescent to proceed with a secondary suite. This should not be allowed. If they say it's for a family
member then they don’t need a secondary kitchen. They can use the main kitchen in the house.

This subdivision has a covenant on it and 1t should stay that way
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Sincerely,

2939 Cascara Crescent
Courtenay B.C
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Ned 1172472021 11:56 AM

Fwd: Release of Covenant as attached

oA

>
>Hello,

> In regards to release of Covenant we would kike to say no to this. We were told when we purchaszed there would be no having rentals on our properties whach i3
one of the reasons we purchased here. This street already struggles with people parking on the roads and traffic. It 1= unfair to the rest of us who purchased
property here to have something go through that we were told would not happen. There has also been recently approved property development for rentals not
far from us. Enough 15 enough! The smgle dwelling homes should remam without rental sutes

-

>Regards

>2906 Cascara Cresent

> Courtenay BC, VON 4B8
>

RELEASE OF COVENANT | &

8 Cascara Crescent

T —

: . . Council Mee
ouncil of the City of Courtenay is N TR

1orino a resnhiitinn tn releace Mondav. Dece
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Release of Covenant CA2451158 from 2848 Cascara Cres
To  PlanningAlias

ﬂ You forwarded this message on 11/24/2021 12:52 PM,

Good Day, | would like to express my strong APPROVAL for the release of covenant CA2451158 from the title of lot 7, District Lot 236, Comox
District Plan EPP17584 ( 2948 Cascara Cres).

I would like to see a possible approval for the covenant to be removed from entire second phase for all home owners and for the city to consider
all houses zoned R1 in the first phase to be changed on Cascara Crescent from R1to R1S to allow for secondary suites in the
subdivision/neighborhood.

Thank you for your considerations.

Home Owner
2836 Cascara Cres
Courtenay BC.

Sent from Mail for Windows
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To whom it may concern

If they are going to start breaking covenants then that means your open to changing other covenants like those terrible city trees that look
sick and are causing root issues in our front lawns. These trees are always breaking off and causing damage plus the root systems are starting
to grow towards the foundation of our home. Apparently there is covenant on one tree in particular that is actually a city tree but is actually
inside my property line. We also found out that there is covenant on this particular tree. New builds don't even require city trees. 1'd like this
tree gone before it damages my front lawn any further or starts to grow into my house drainage system. 1'd be putting a red maple back in
with a less invasive root system. | wouldn't even ask the city to pay to remove it. We would take on that expense ourself. We just want to
prevent future property damage.

If the city goes through with this breach of the covenant then we will be asking for this tree to be removed. It's the only right thing to do.

Sincerely

2939 Cascara Crescent
Courtenay B.C.
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Tue 11/23/2021 5:37 PM

2948 Cascara Crescent
To PlanningAlias

6 You forwarded this message on 11/24/2021 8:48 AM.

Hello Planning Department,

I am a resident at 2969 Cascara Crescent and recerved a letter this afternoon regarding a potential release of covenant for 2948
Cascara Crescent to permit construction of a secondary suite.

I fully support this, as a number of other homes on the street already have suites and the impact to the neighbourhood is not
noticeable.

Regards,
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Thu 11/25/2021 11:11 AM

2948 Cascara Cres - Covenant

To

<

0 You forwarded this message on 11/25/2021 11:33 AM.

Dear City of Courtenay Mayor & Council,
We are in support of the release of the covenant on the property at 2948 Cascara Cres. for the purpose of allowing a suite.

Thank you,
Regards,

2876 Cascara Cres
Courtenay, BC VON 4B8
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Tue 11/23/2021 6:25 PM

Release of Covenant - 2948 Cascara Cres

Ref: Release of Covenant CA2451158; 2948 Cascara Cres (Lot 7, District Lot 236, Plan EPP17548)
To whom it may concern,

The occupants of 2920 Cascara Cres will oblige the owners of the Release of Covenant with the following
provisions:

» That the Secondary Suite be used exclusively for a (one) Family Member (link for family member
guidelines);

« That the Secondary Suite not be used as an Airbnb;

« That the Secondary Suite not be used as any other from of rental for the purpose of generating an
income unless used by a "Family Member”;

Thank you for this consideration.

Regards,

2920 Cascara Cres
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THE CORPORATION OF THE CITY OF COURTENAY

STAFF REPORT

To: Council File No.: 3060-20-2107
From: Chief Administrative Officer Date: December 6, 2021
Subject: Updated Proposal Development Permit with Variances No. 2107 — 1600 Riverside Lane

PURPOSE:

The purpose of this report is to provide additional information requested by Council while considering a
Development Permit with Variances and an exemption to Floodplain Management Bylaw No. 1743 (1994) to
allow the construction of a 50-unit multi-residential building at 1600 Riverside Lane.

CAO RECOMMENDATIONS:

1. That based on the December 6%, 2021 staff report “Development Permit with Variances No. 2107
— 1600 Riverside Lane” Council approve OPTION 1 and proceed with issuing Development Permit
with Variances No. 2107; and,

2. That Council approve an exemption for the minimum floodplain setback specified in the City of
Courtenay Floodplain Management Bylaw No 1743, 1994 subject to the registration of a covenant
under section 219 of The Land Title Act to ensure the property is constructed with the
recommendations outlined in the report “Report of Geotechnical Assessment, Proposed Apartment
Building, 1600 Riverside Lane, Courtenay, BC” dated November 20, 2020 and that the applicant
saves harmless the City from any claims for flood damage or injury.

Respectfully submitted,

Geoff Garbutt, M.PI., MCIP, RPP
Chief Administrative Officer

BACKGROUND:
This proposal was originally considered by Council at the November 15" meeting (see November 15", 2021
Staff Report for a detail description and assessment of the proposal). Council deferred making a decision on
the proposal and requested the following additional information:

1. details on pedestrian connections throughout the site and to the river walkway;

2. details on building massing (as experienced from the river walkway);

3. the potential to increase the amount of usable open space; and,

4. the integration of affordable units into the proposal.

DISCUSSION:

Regarding pedestrian connections, the applicant has supplied a diagram showing the proposed building and
pedestrian connections throughout the area (See Attachment No. 2). This includes sidewalk connections to
the phase 1 building, connections around the proposed building and connections to the river walkway.
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A rendering has been created which shows the building as seen from the sidewalk on the 17" Street Bridge.
This also includes a schematic showing the outline of the building as experienced from the river walkway
(see Attachment No. 3).

Further, the applicant has updated the rooftop patio plan. The original rooftop patio was 186m? (2,000ft2).
This has been increased to 253m? (2,720ft?). The space continues to include a communal barbeque area,
trellises and seating areas (see Attachment No. 4).

Finally, the applicant has update the proposal to include affordable units (see Attachment No. 5). Two of the
units will be in the existing building and three will be provided in the proposed building and assigned rents
as detailed below. All five of the units are studio units.

Rental rates will be calculated based on 30% of the gross household income levels published in BC Housing’s
annual Housing Income Limits (HILs) publication. The HILs rates are intended to reflect the minimum income
required to afford appropriate accommodation in the private market. Under this formula rental rates for a
1 bedroom or less apartment would be capped at $987.50 based on the 2021 HiLs.

The units in both buildings will be secured through a housing agreement which will last for ten years after
which the units will revert to private market rental rates. It will be the responsibility of the property owner
under the housing agreement to ensure the units remain at the proposed rents. The agreement will be
drafted by the City’s solicitor and include the requirement for the owner to provide reports to the City to
ensure compliance. Reports will be required on an annual basis or as tenants change in the affordable units.
Failure to provide these reports will include a “rent” (penalty) charge under the agreement for non-
compliance.

OPTIONS:

OPTION 1: (Recommended):
1. Approve Development Permit with Variances No. 2107; and
2. Aprove an exemption for the minimum floodplain setback specified in the City of Courtenay
Floodplain Management Bylaw No. 1743, 1994 subject to the registration of a covenant under
Section 219 of The Land Title Act to ensure the property is constructed with the recommendations
outlined in the Simpson Biotechnical Ltd. letter “Report of Geotechnical Assessment, Proposed
Apartment Building, 1600 Riverside Lane, Courtenay, BC” dated November 20, 2020 and that the

applicant saves harmless the City from any claims for flood damage or injury.

OPTION 2: Defer consideration of Development Permit with Variances No. 2107 pending receipt of further
information.

OPTION 3: Not approve Development Permit with Variances No. 2107.
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Prepared by: Concurrence by:
/Vl /}‘A’f\/\/"
Matthew Fitzgerald, RPP, MCIP Geoff Garbutt, M.Pl., MCIP, RPP
Manager of Development Planning Chief Administrative Officer
Attachments:
1. Attachment No. 1: Draft Development Permit with Variances No. 2107
2. Attachment No. 2: Pedestrian Connections
3. Attachment No. 3: Updated Renderings
4. Attachment No. 4: Updated Rooftop Patio
5. Attachment No. 5: Amenity Contribution Offer
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Attachment No. 1: Draft Development Permit with Variances No. 2107 1/15

THE CORPORATION OF THE CITY OF COURTENAY

Permit No. 3060-20-2107

DEVELOPMENT PERMIT WITH VARIANCES
December 6, 2021

To issue a Development Permit with Variances

T Name: PACIFIC SWELL DEVELOPMENTS, INC.
Address: 5759 Larson Place
West Vancouver, BC V7W 1S5
Property to which permit refers:
Legal: Lot A, Section 41, Comox District, Plan EPP76829
Civic: 1600 Riverside Lane

Conditions of Permit:

Permit issued to permit construction of a six-storey multi-residential building and a bicycle parking addition
to an existing residential building on the above referenced property with variances granted as described below:

Variances to Zoning Bylaw No. 2500, 2007:

Section 6.5.3 — Courtenay River Setback from a minimum of 30 m to 13 m.
Section 7.1.2 (1) — Parking Spaces from a minimum of 1.5 per unit to 0.9 per unit.
Section 7.1.10 (1) — Small Car Spaces from a maximum of 10% to 55%.

Section 8.14.5 (1) — Front Yard Setback from a minimum of 7.5 m to 7.0 m (face); 4.5 m (projections);
1.0 m (trellis).

Section 8.14.5 (2) — Rear Yard Setback from a minimum of 7.5 m to 5.5 m for enclosed bike storage.
Section 8.14.5 (3) — Side Setback Flanking Street from a minimum of 7.5 m to 1.0 m.

Section 8.14.6 — Building Height from a maximum of 10.0 m to 23.0 m to elevator top; 19.0 m to roof
peak.

Section 8.14.7 — Usable Open Space from a minimum of 20.0 m? per apartment unit to 11.3 m?
including a minimum 253m?2 rooftop patio.

Section 8.14.10 (1) — Street Landscape Buffer from a minimum of 7.5 m (17" St.), 4.5 m (Riverside
Lane) to 1.0 m (17" St.), 1.2 m (Riverside Lane).

Section 8.14.10 (3) — Adjacent Lot Landscape Buffer from a minimum of 2.0 m width and height to
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1.0 m width and height. Attachment No. 1

Development Permit with Variance No. 2107 is also subject to the following conditions:

1.

10.

11.

2/15

Development must be in conformance with the site plan, elevations and associated project data
dated October 8™, 2021 by MacDonald Hagarty Architects in Schedule No. 1, including the full
property SK1 Site Parking Plan as annotated by City staff to match Sheet A1.01 parameters;

A Land Title Act Section 219 covenant must be registered prior to issue of building permit to
ensure that the property is constructed with the recommendations outlined in the report “Report
of Geotechnical Assessment, Proposed Apartment Building, 1600 Riverside Lane, Courtenay,
BC” dated November 20, 2020 and that the applicant saves harmless the City from any claims
for flood damage or injury;

Development must be in substantial conformance with the landscape plan by Biophilia Design
Collective and sealed by Elizabeth Balderston March 31%, 2021 in Schedule No. 2;

Submission of landscape security in the amount of $60,120.00 ($48,096.00 x 125%) is required
prior to issuance of building permit, based on the cost estimate by Biophilia Design Collective
and sealed by Elizabeth Balderston March 30", 2021 in Schedule No. 3;

The minimum depth of topsoil or amended organic soil on all landscaped areas is to be as
follows: shrubs — 450mm; groundcover and grass — 300 mm; and trees — 300 mm;

Tree removal shall require a Tree Cutting Permit;

All new street lighting in the proposed development must use Full Cut Off/Flat Lens (FCO/FL)
luminaries to light roads, parking, loading and pedestrian areas. Exterior building lighting must
have FCO lighting fixtures;

A sign permit shall be obtained prior to any signage being installed on the property;

Landscaping must be completed within one year of the date of issuance of the occupancy permit
by the City;

The development shall meet all other applicable requirements, standards and guidelines; and

No alterations or amendments shall be made without the City’s permission. A formal
amendment application is required if the plans change or additional variances are identified after
the permit is issued.

Time Schedule of Development and Lapse of Permit

That if the permit holder has not substantially commenced the construction authorized by this permit within

(12) months after the date it was issued, the permit lapses.

Date

Corporate Officer
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DPV2I07 Schedule No.I: Plans & Elevations
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Schedule No.2: Landscape Plan
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Schedule No.2: Landscape Plan
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City of Courtenay, Courtenay, BC
March 30, 2021

Re: 1600 Riverside Lane, Courtenay, BC

DPV2I07 Schedule No.3: Landscape Cost Estimate
Page 1 of 2
4 BIOPHILIA
design collective
Attention:
File Manager

dated March 31, 2021.

Landscape Budget Estimate

Tree Protection, Tree Removal and Site
Grading

Tree Protection Fencing Installation and
Removal

Tree Removal and Disposal

Clearing and Grubbing, Rough Grading,
Shrub Bed Excavation

Sub-Total

Hard Landscape

Concrete Sidewalk to Trail (including base
prep and gravel base)

Concrete Pad for garbage and Recycling
(including base prep and gravel base)
Enhanced Entry Paving (including base
prep and gravel base)

Permeable Paving to Bike Parking
(including base prep and gravel base)
Sub-Total

Fencing and Trellis
Cedar Fencing and Gates
Wire Cable Trellis
Sub-Total

Growing Medium and Mulch

Planting Bed 450 mm Depth - Installed
Mulch 50 mm Depth - Installed
Sub-Total

Unit

ea

m2

m2

m2

m2

m2

m2
m2

The following is the landscape budget for drawings submitted for Development Permit

Price Qty Extension
$ 10.00 54 $  540.00
$ 200.00 7 $ 1,400.00
$ 10.00 350 $ 3,500.00

$ 5,440.00
$  80.00 17 $ 1,360.00
$ 80.00 9 $ 720.00
$ 200.00 19 $ 3,800.00
$ 150.00 32 $ 4,800.00

$ 10,680.00
$ 185.00 15 $ 2,775.00
$ 100.00 20 $ 2,000.00

$ 4,775.00
$ 4275 350 $ 14,962.50
$ 475 350 $ 1,662.50

$ 16,625.00
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Plant Material

DPV2107 Schedule No.3: Landscape Cost Estimate

Page 2 of 2

® |BIOPHILIA
m design collective

Trees (50 mm Cal) - Installed ea $ 450.00 10 $ 4,500.00
Shrubs (# 1) - Installed ea $ 19.50 86 $ 1,677.00
Groundcovers (10 cm) - Installed ea $ 14.00 61 $ 854.00
Vines (# 1) - Installed ea $ 2250 2 $ 45.00
Sub-Total $ 7,076.00
Irrigation

Irrigation zones $ 1,000.00 2 $ 2,000.00
point of connection, controller, backflow $ 1.500.00 1 $ 1.500.00
preventer Is

Sub-Total $ 3,500.00
Total (excluding tax) $ 48,096.00

Should you have any questions, please contact our team.

Respectfully,

/_,'."j

Bianca Bodley Elizabeth Balderston

Owner and Principal Project Landscape Architect
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Attachment No. 2: Pedestrian Circulation
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Attachment No. 3: Updated Renderings
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Attachment No. 4: Update Rooftop Patio
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Attachment No. 5

Attachment No. 5 — Amenity Contribution Offer

17 November, 2021

Matthew Fitzgerald

Manager of Development Planning
City of Courtenay

830 cliffe Avenue,

Courtenay, BC,

VIN 217

[Via email: mfitzgerald@courtenay.ca]
Re: PacSwell Developents Courtenay, Inc Affordable Housing Proposal
Dear Mr. Fitzgerald,

As a result of council’s request to add affordable housing units to our Development Permit
Application, and the discussions which have ensured since; I write you today to formally set
forth our proposal to dedicate 10% of the proposed new units, equating to 5 affordable rental
units.

As specified by your team, the rental rates will be calculated based on 30% of the gross
household income levels published in BC Housing’s annual Housing Income Limits (HILs)
publication. The HILs rates are intended to reflect the minimum income required to afford
appropriate accommodation in the private market. Under this formula rental rates for a “1
bedroom or less” in the Courtenay-Comox planning area would be capped at $987.50.

This is as noted in the BC Housing 2021 Housing Income Limits found at the following link:
{ . 7 ?2sa= rct=1 = = FCe=Wi =&ved= usl

In the hopes of providing immediate affordable rental units, and assisting the City in its
efforts, we propose to include 2 studio units (units 108 and 109) in our existing building be
placed under this programme immediately, and once construction is complete, an
additional 3 studio units in the proposed new building, for a total of 5 units, or 10% of the 50
units planned in the new building.

Unit 1 - 1600 Riverside Lane www.pacswell.ca info@theresidenceatriverside.com
Courtenay, BC, V9N 0G4 www.theresidenceatriverside.com (250) 871 1192
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PACIFIC£
SWELL

We acknowledge that the units will be secured through a housing agreement which will
last for ten years after which the units will revert to private market rental rates. We
understand that it will be our responsibility under the housing agreement to ensure the
units remain at the proposed rents of $987.50 per month. The agreement will be drafted by
the City’s solicitor and include the requirement for us to provide reports to the City to ensure
compliance. Reports will be required on an annual basis or as tenants change in the
affordable units. Failure to provide these reports will include a “rent” (penalty) charge under
the agreement for non-compliance.

I hope this is well received by you and we look forward to doing our part. Please don't
hesitate to contact Ryan, Maris or myself.

My very regards,

/;%_‘_L

Rick.Bm’)wn ing

General Partner

PacSwell Developments Courtenay, Inc (& Riverside Apartments, LF)

ec: Ryan Cohen via email: ryan@pacswell.ca
Maris MacDonald via email: maris@mharchitects.ca

Unit 1 - 1600 Riverside Lane www.pacswell.ca info@theresidenceatriverside.com
Courtenay, BC, VON 0G4 www.theresidenceatriverside.com (250) 871 1192
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THE CORPORATION OF THE CITY OF COURTENAY

STAFF REPORT

To: Council File No.: 5335-20
From: Chief Administrative Officer Date: December 6, 2021
Subject: Air Quality and Wood Smoke in the Comox Valley

PURPOSE:

The purpose of this report is to provide Council with an overview of data related to air quality and wood
smoke in the Comox Valley, and to seek support for staff participation in development of a Regional
Airshed Protection Strategy.

CAO RECOMMENDATIONS:

THAT based on the December 6, 2021 staff report “Air Quality and Wood Smoke in the Comox Valley” Council
approve OPTION 1, and direct staff to:

1. Represent the City of Courtenay at Regional Airshed Committee meetings; and
2. Support the development of a Regional Airshed Protection Strategy.

3. Send correspondence to the regional district encouraging them to adopt regulatory bylaws for
the Electoral Areas to limit activities that contribute to poor air quality in the region. This
includes: bylaws limiting the installation of new woodstoves, restrictions on backyard burning
and non-agricultural or forestry related land clearing burning.

Respectfully submitted,

I

Geoff Garbutt, MCIP, RPP
Chief Administrative Officer
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Air Quality and Wood Smoke in the Comox Valley

BACKGROUND:

The City of Courtenay experiences periods of poor air quality during winter months. This is caused by a fine
particulate matter (PM,s) emitted from wood burning appliances, and atmospheric temperature inversions.

Air Quality Measurements

The Comox Valley has one provincial air monitoring station located at the Courtenay Elementary School. This
air monitoring station continuously records temperature, humidity, wind speed, wind direction, and
pollutant concentrations. Concentrations of fine particulate matter, nitrogen dioxide, and ozone are
measured at the Courtenay air monitoring station and are compared against the BC Air Quality Objectives
(AQO), which define the acceptable limit for pollutants.

Air monitoring occurs continuously; and the data is analyzed by calculating the average concentration over
a set time period. This time period is known as the averaging period. The BC AQO specify limits for pollutants
over different averaging periods. Table 1 summarizes the BC AQO, and Courtenay air monitoring results
recorded in 2020.

Table 1: BC Air Quality Objectives and Courtenay Air Monitoring Results

Averaging BC Air Quality Courtenay Air Monitoring
Period Objective (AQO) Result (2020)
Fine Particulate 24 hr 25 ug/m?3 23.2 ug/m3
Matter (PMys) Annual 8 ug/m?3 7.2 pg/m?3
Nitrogen 1hr 100 ppb 12.75 ppb
Dioxide (NO;) Annual 32 ppb 3.02 ppb
Ozone (0O3) 8 hr 63 ppb 41.9 ppb

Concentrations of nitrogen dioxide, and ozone are far below the BC AQO, and do not pose a concern.
Concentrations of fine particulate matter met the BC Air Quality Objectives in 2020, for the first time in ten
years. This is encouraging, however it is too soon to tell if this is an anomaly, or a part of a larger downward
trend of PM,s concentrations. Graphs presenting the PM.s monitoring data collected since 2011 are
provided in Attachment 1. Key findings of the air monitoring data are summarized below:

e Courtenay experiences multiple days of poor air quality every year caused by elevated PM;s

e The daily average concentration of PM, 5 has been decreasing since 2017.

e Good quality air, with low levels of PM, s is observed from April to September, unless wildfire smoke
blows into the region.

e Elevated concentrations of PM, s only occurs during winter months from October to March.

e During a typical winter day, PM,s concentrations rise after 6 PM, peak just before midnight, and
drop overnight, with a small peak in the morning. Most afternoons are clear with low levels of PM;s.

Sources of Fine Particulate Matter (PM,.s) in the Comox Valley

In 2015, the BC Ministry of Environment compiled a particulate matter emissions inventory for the Comox
Valley Regional District (Attachment 2). This inventory found that open burning (45%) and space heating
(36%) account for most of the PM, s emissions in the Comox Valley. A detailed breakdown of these sources
is presented in Figure 1.
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Figure 1: Sources of fine particulate matter in the Comox Valley

This inventory represents an average for the entire Comox Valley Regional District. Most of the PMss
emissions produced from open burning are provincially regulated by the Open Burning Smoke Control
Regulation. Less than 7% of open burning PM;.s emissions are from backyard burns, wildfire, and recreational
fires. Within the City limits, land clearing and backyard burning is prohibited by municipal regulation, and
therefore space heating is the largest source of PM,.s emissions. Almost all PM; s emissions related to space
heating are produced from wood burning appliances (98.7%), and only a small fraction (1.3%) are produced
from a combination of natural gas, propane and heating oil.

In 2018, the Comox Valley Regional District conducted the Home Heating Survey to learn more about local
home heating habits. This survey found that 21% of respondents within the Comox Valley used a wood
burning appliance as a primary heat source. The Home Heating and Air Quality Survey Report for the Comox
Valley is provided in Attachment 3. More information about the emissions produced from each primary heat
source, and the proportion of the population that uses them is presented in Figure 2.

2015 Fine Particulate Matter Emissions

250 70%
65%
60%
200 .
32% 50% §
S =
% 150 40% 2
Q.
£ 100 30% &
2 20% 5
19% 20%
50
\ 10% 10%
0 - A 2% - 3% 0%
Natural Gas Propane Wood  Heating Oil Electricity
I PM2.5 Emissions  ==@==%CVRD % City of Courtenay

Figure 2: PM, s Emissions produced from each residential heat source, and use
among CVRD and City of Courtenay residents
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This graph demonstrates that wood burning appliances emit 70 times more PM,s than all other home
heating options combined. Within the City of Courtenay, only 10% of respondents used a wood burning
appliance as a primary heat source. According to the 2016 consensus, the City of Courtenay had
approximately 20,000 dwellings. Consequently, an estimated 2000 dwellings use a wood burning appliance
as a primary heat source, which are responsible for producing most of the PM; s within the City of Courtenay.

The Impact of Atmospheric Temperature Inversions

The impact of wood smoke on air quality is magnified by atmospheric temperature inversions experienced
by the Comox Valley.

In a normal atmospheric condition, the air near the ground is warmer than the cool air above it, so the warm
air rises because it is less dense than cold air above it. As warm air rises, it cools and falls back to the ground.
This movement of air creates vertical mixing that carries pollutants away from the surface, and disperses
them in the upper atmosphere.

In aninverted atmospheric condition, vertical mixing does not occur because the air near the ground is cooler
than the warm air above it. As a result, temperature inversions restrict the upward movement of air, causing
pollutants to become trapped and accumulate under the inversion layer. Inversion layers can form near
ground level, or thousands of meters in the atmosphere.

A temperature inversion occurs whenever the air temperature at the surface is colder than the air above it.
This commonly occurs:

e On clear nights when the ground rapidly loses heat, and the surrounding air retains it.

e Invalleys, where cold air from mountain peaks flows down the mountain and fills the valley

e In coastal areas where the upwelling of cold water decreases surface air temperatures.

The geographic position of the City of Courtenay within a valley, and along the coast makes the region
especially susceptible to temperature inversions. In the Comox Valley, inversions occur frequently, forming
almost daily or multiple times a week. Inversions often form at dusk and break the following day, when the
sun warms the surface of the valley. However, inversions may last for multiple days if the weather remains
cloudy and the winds are calm. Inversions that last for multiple days, often trigger a provincial air quality
advisory because all particulate matter emitted for the duration of the inversion accumulates, creating
hazardous conditions.

Atmospheric inversions create poor venting conditions in the evenings when people are most likely to use
wood burning appliances. This is problematic because the dispersion of smoke from a wood burning
appliance is governed by the atmospheric condition. For example, an appliance may appear to burn well
under good atmospheric venting conditions, however the same appliance may appear to burn poorly during
an atmospheric temperature inversion when venting conditions are poor.

For this reason, wood burning appliances have a significant and adverse impact on air quality immediately
adjacent to them. Those who live in areas where one or more wood burning appliances are operated at the
same time, are most impacted. As a result, air quality issues are highly localized and the concentration of
PM s varies significantly within a neighbourhood, or along a street. This trend was demonstrated in a mobile
monitoring study conducted in the Comox Valley in 2017 by Matthew Wagstaff, a master’s student from the
University of British Columbia. This study is provided in Attachment 4.
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Provincial Regulations & Compliance

Open Burning Smoke Control Regulation

In September 2020, the province of BC introduced a new version of the Open Burning Smoke Control
Regulation. This regulation applies to open fire combustion of vegetative debris, including: land clearing,
forestry operations, agriculture, community wildfire risk reduction, wildlife habitat enhancement, and utility
right of ways.

The regulation establishes high, medium, and low smoke sensitivity zones. The Comox Valley and the region
along the east coast of Vancouver Island is designated as a high sensitivity zone. Within this zone, restrictions
include: the types of items that may be burned, the moisture content, burn time, setbacks and ventilation
index. Since this regulation is relatively new, the impact of this regulation on air quality is yet to be
determined.

Solid Fuel Burning Domestic Appliance Regulation

The Solid Fuel Burning Domestic Appliance Regulation was first introduced in 1994, to ensure woodstoves
and pellet stoves sold in BC meet the US Environmental Protection Agency (EPA) standard. In 2016, the
Province of BC amended the regulations to make them more restrictive. The scope of the regulation was
expanded to include a wider range of wood burning appliances, and the type of fuel that can be burned was
defined. This regulation specifies that a vendor must not sell or offer to sell, a new appliance unless the
vendor has records that demonstrate the appliance is certified to meet emission standards set by Canadian
Standards Association (CSA) B415.1-10 or the United States Environmental Protection Agency (EPA).

The regulation specifies that only untreated, seasoned wood may be burned. Seasoned wood is defined to
be wood with a moisture content of less than 20%. Other fuels that may be burned include: wood pellets,
manufactured fire logs, corn kernels and seed hulls. Prohibited items include: garbage, plastics, treated or
painted wood demolition debris, rubber or unseasoned wood, with a moisture content above 20%.

Compliance with this regulation can be estimated by the results of the 2018 Home Heating Survey conducted
by the CVRD. This survey gathered data on the method of wood storage, and amount of time residents store
their firewood before burning, illustrated below in Figure 3 and 4.

11,8% ~2,1%

5,3% -
3 Alvays B < 3 months
Occasionally 1-3 months
3-6 months
It is already seasoned when | buy B =69 months
it/obtain it |
= 9-12 months
No
m 1-2 years
® 2+ years

Figure 3: Number of respondents that stack their wood under a Figure 4: Amount of time respondents store their
sheltered area with sufficient air flow on three sides (n=149) firewood before burning (n=149)
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The CVRD Survey found that 96% of respondents stack their wood in a sheltered area with sufficient
airflow, and 84% of respondents season their wood for more than 6 months. This demonstrates that
Comox Valley residents already comply with wood burning best practices.

The home heating survey also found that 97% of respondents with wood burning appliances have devices
that were installed after 1994. This suggests that almost all stoves currently in use, are certified to comply
with US EPA emission limits. The US EPA emission limits have decreased over time. They were first
introduced at 7.5 g/hr, dropping to 4.0 g/hr in 2015 and 2.0 g/hr in 2020. Despite these decreases, the real
world performance of certified wood stoves has been scrutinized by the Northeast States for Coordinated
Air Use Management (NESCUM) who conducted an assessment of the US EPA’s Residential Wood Heater
Certification Program. This assessment uncovered a systemic failure of the entire certification process.

It was found that emission tests conducted by wood heater manufacturers, and EPA-approved testing
laboratories deviated from the approved test method requirements, and from the methods described in
the manufacturer’s owner manual instructions. These deviations in test methodology artificially lower
emissions in the lab to meet certification standards. As such, stated emission standards cannot be
achieved in real world circumstances. The findings of the NESCUM report raise serious concerns for public
health and local government, because provincial regulations based on a flawed certification system will
have limited effectiveness. This report is provided in Attachment 5.

How to Reduce Fine Particulate Matter (PM,s) from Wood Stoves

Three factors determine how much particulate matter is emitted from wood burning appliances:

1. The emission rate from an individual woodstove;
2. The number of hours each woodstove operates; and
3. The number of woodstoves in a community.

As one or more of these factors is reduced, particulate matter emissions are also reduced.

The PM, s emission rate of an individual woodstove can be reduced by using a certified appliance and only
burning dry seasoned wood. However, data indicates that most wood stoves in use in the Comox Valley are
already certified, and most residents already season their wood adequately. Even considering these efforts,
PM3.s emissions from wood heat are more than 70 times greater than PM, s emissions from all other sources
of residential heat. Consequently, efforts to reduce the emission rate from wood stoves is not effective
enough to improve air quality, and should be combined with other actions.

The operating hours of each woodstove can be reduced by using wood burning appliances infrequently -
either as a secondary heat source, or an emergency back-up. If each woodstove was operated for fewer
hours a year, emissions would drop relative to the reduction in use.

The number of woodstoves within a community can be reduced by switching to a different type of home

heating. Other residential heating options emit significantly less PM; s, so this approach will offer the greatest
reduction in fine particulate matter.
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DISCUSSION:

Improving air quality in the Comox Valley is a local and regional priority. In addition to provincial regulations,
air quality is being addressed by: the wood smoke reduction program, local bylaws, regional rebates, and a
regional airshed committee.

Wood Smoke Reduction Program

The province of BC has been running the BC Wood Stove Exchange Program since 2008. This program is
administered locally by the Comox Valley Regional District, that coordinates the Wood Smoke Reduction
Program.

This program offers education about smart burning practices and rebates to residents who replace a wood
burning appliance with a gas stove, pellet stove, propane stove; or an electric heat pump. In this program,
additional rebates funded by Island Health are offered to residents located in wood smoke hot spot areas
such as Cumberland and West Courtenay who install an electric heat pump. Previous versions of the program
offered rebates for certified wood stoves, however this option has been removed, since certified wood
stoves are no longer considered an effective solution to address air quality concerns.

Local Bylaws

Within the Comox Valley, some municipalities have restrictions on backyard burning and open burning.
Bylaws restricting the installation of wood burning appliances have been adopted by the City of Courtenay,
the Town of Comox and the Village of Cumberland. An overview of the relevant bylaws is summarized in
Attachment 6.

Regional Rebates

The CVRD Wood Smoke Reduction Program offers rebates of $1,000 to residents who replace a wood stove,
older than 2016 with an electric heat pump, natural gas furnace or insert, pellet stove, or propane heater.
Residents who live in wood smoke hot spot areas such as West Courtenay or Cumberland are eligible for an
additional $2,500 if they trade their woodstove for an electric heat pump.

Clean BC offers up to $3,000 to install a heat pump, and BC Hydro offers up to $2000 to install a heat pump.
Rebates from each of these three organizations may be combined to offer additional cost savings. A summary
of these rebates are presented in Table 3.

Table 2: Summary of rebates offered for residential home heating

Organization Conditions Amount
CVRD Wood Smoke | Remove a 5+ year old | $1,000 toward an electric heat pump, gas furnace or
Reduction Program | wood burning insert, pellet stove, propane heater.

appliance

$2,500 toward an electric heat pump in hot spot areas
(Cumberland & west Courtenay)

Clean BC Install a heat pump $1,000 - $3,000

BC Hydro Install a heat pump $1,000 - $2,000
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Regional Airshed Committee

In 2020, a regional airshed committee was established by the CVRD. A report summarizing the first year of
the Regional Airshed Committee is provided in Attachment 7. The vision of the airshed committee is: The
Comox Valley has clean air supporting the health of all residents. The airshed committee is led by the Comox
Valley Air Quality Coordinator, and is composed of a steering committee, and a roundtable membership. The
City of Courtenay is an active participant on the airshed steering committee and roundtable, along with
individuals representing the CVRD, the Town of Comox, the Village of Cumberland, the Ministry of
Environment, Island Health, and Vancouver Island University. The vision statement is supported by the
following goals:

1. Achieve measureable reductions in fine particulate matter levels
a. Reduce emissions from existing residential wood burning appliances
b. Transition away from biomass heating systems
c. Eliminate burning of yard waste in residential neighbourhoods
d. Promote and advocate for alternative to open burning outside of residential
neighbourhoods.
2. Effective coordination of efforts
3. Educate and engage the community

Working groups composed of both roundtable and steering committee members were established to
identify actions to achieve the goals. These actions form the basis of the Airshed Protection Strategy, which
will be available for public review in January 2022. Once the Airshed Protection Strategy is finalized in the
spring of 2022, it will be ready for implementation.

RECOMMENDATIONS:

It is recommended that the City of Courtenay continue to support the development of the Regional Airshed
Protection Strategy. Council will have an opportunity to provide feedback on the strategy, during the review
process in January 2022. Once the Regional Airshed Protection Strategy is finalized, staff will evaluate the
implications of implementation, and seek council approval for implementation in Spring 2022.

FINANCIAL IMPLICATIONS:

There are no financial implications at this time, with the exception of staff time to contribute to the review
and finalization of the Regional Airshed Protection Strategy. The financial implications associated with
implementation will be considered once the strategy is finalized, and presented to council for approval.

ADMINISTRATIVE IMPLICATIONS:

Engineering Services is an active participant on the regional airshed committee, and has been involved in the
development of the regional airshed protection strategy to date. Approval of this staff report will maintain
the involvement of Engineering Services.

ASSET MANAGEMENT IMPLICATIONS:

There are no asset management implications at this time. Once the Airshed Protection Strategy is finalized,
asset management implications will be considered.
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STRATEGIC PRIORITIES REFERENCE:

The City of Courtenay’s 2019-2022 Strategic Priorities include six themes and 28 priorities. The local
implementation of regional airshed actions aligns with the priorities listed below.

We proactively plan and invest in our natural and built environment
Look for regional infrastructure solutions for shared services
® Make progress on the objectives of the BC Climate Action Charter
® A Advocate, collaborate and act to reduce air quality contaminants
@® A Support social, economic and environmental sustainability solutions

We continually invest in our key relationships
® W Consider effective ways to engage with and partner for the health and safety of the
community
M Advocate and cooperate with local and senior governments on regional issues
affecting our community

The City of Courtenay defined Strategic Priorities for 2021-2022. This Regional Air Quality Initiative was
identified as a priority for both Engineering Services, and Advocacy and Partnerships.

OFFICIAL COMMUNITY PLAN REFERENCE:

The development of the Wood Smoke Bylaw Options aligns with the following policies described in the
Official Community Plan.

10.3 Policies and Objectives
Objective 5: To protect a representative variety of Courtenay’s natural heritage and to maintain, and where
necessary enhance, water and air quality, healthy soils and all species native to Courtenay, with an
emphasis on rare and endangered species, sensitive ecosystems and essential ecosystem functions.
6. The City will continue to support community based air quality research and monitoring initiatives
including monitoring of green house gas emissions.

REGIONAL GROWTH STRATEGY REFERENCE:

The development of the Wood Smoke Bylaw options is aligned with “Goal 7: Public Health and Safety”. The
Regional Growth Strategy (RGS) notes that exposure to air pollutants has increased, and with it childhood
asthma rates. It also noted that chronic diseases like cardiovascular and respiratory disease, diabetes and
cancer, are all on the rise in the CVRD. The RGS speculated that the increase in chronic disease could be
related to increasing risk factors, like the lack of physical activity and obesity. The elevated concentrations
of fine particulate matter were not listed as a risk factor in the RGS, however medical professionals have
established air pollution as a risk factor in the development of chronic cardiovascular and respiratory
diseases. No policies supporting Goal 7: Public Health and Safety are provided in the RGS.

The development of this bylaw is also alighed with “Goal 8: Climate Change” in the RGS. Supporting
policies:
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e 8A-5 Local governments should develop GHG reduction strategies for the operation, maintenance

and construction of their buildings in the Comox Valley.
8E-1 Encourage efforts to increase the use of cost competitive renewable energy.

CITIZEN/PUBLIC ENGAGEMENT:

Stakeholder engagement has been facilitated by the Regional Airshed Committee, which collaborated and
involved the public and key stakeholder groups based on the IAP2 Spectrum of Public Participation:
https://iap2canada.ca/Resources/Documents/0702-Foundations-Spectrum-MW-rev2%20(1).pdf
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OPTIONS:
Option 1: THAT based on the December 6, 2021 staff report “Air Quality and Wood Smoke in the Comox
Valley” Council approve OPTION 1, and direct staff to:

1. Represent the City of Courtenay at Regional Airshed Committee meetings; and

2. Support the development of a Regional Airshed Protection Strategy.

3. Send correspondence to the regional district encouraging them to adopt regulatory
bylaws for the Electoral Areas to limit activities that contribute to poor air quality in the
region. This includes: bylaws limiting the installation of new woodstoves, restrictions on
backyard burning and non-agricultural or forestry related land clearing burning.

Option 2: Refer back to Staff for further review.

Prepared by: Reviewed by:

Lol gt U Lo,

Jeanniene Tazzioli, P.Eng.

Chris Davidson, P.Eng., PMP
Environmental Engineer

Director of Engineering Services

Concurrence by:

){ / /4&#

Geoff Garbutt, MCIP, RPP
Chief Administrative Officer
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ATTACHMENTS:
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Attachment #2:

Attachment #3:

Attachment #4:

Attachment #5:

Attachment #6:

Attachment #7:

Ministry of Environment, Key Findings from PM, s Stationary Monitoring at
Courtenay Elementary

Particulate Matter Emissions Inventory for the Comox Valley 2015 Base
Year.

Home Heating and Air Quality Survey Report for the Comox Valley
Monitoring Residential Woodsmoke in British Columbia Communities
Assessment of EPA's Residential Wood Heater Certification Program. Test
Report Review: Stoves and Central Heaters

Comox Valley Regional District, Bylaw Review Summary

Regional Airshed Roundtable Year 1 Report, Comox Valley Regional District
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Attachment 1: Ministry of Environment, Key Findings from PM, s Stationary Monitoring at Courtenay Elementary
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Foreword — Road Dust Emissions Inventory Uncertainties and Contributions to
PM: s in the Comox Valley

Road dust is not an important source of fine particulate matter (PM,.s) in the Comox Valley. Ambient
measurements of PM,.s show that concentrations are low during the warm/dry periods of spring and
summer (when road dust impacts would be expected) and elevated during the cool/wet fall and winter
periods primarily due to sources of wood smoke? such as open burning and residential wood heating.

To clarify, the road dust emissions estimates presented in the emissions inventory report entitled
“Particulate Matter Emissions Inventory for the Comox Valley 2015 Base year” (RWDI 2017) are based
on methods that include a large degree of uncertainty. For this inventory, a provincial road dust value
taken from a national emissions inventory, was scaled down to the Comox Valley airshed level using
predicted fuel-sales as a proxy — this was the best scaling information available for the region. This
method resulted in an estimated road dust contribution to PM,.s of 46%. More accurate methods to
estimate road dust emissions are based on a number of site-specific variables which are not known with
any degree of certainty without extensive field measurements. Because of the large uncertainty in
these estimates, road dust emissions are omitted from discussion in the report, as they are not a
significant source of PM;s in this area.

A better estimate of road dust contributions to fine particulate matter (PM,.s) comes from a method
called “ambient particle speciation,” which measure the actual composition of air samples in some
detail. Canada-wide studies® have determined that road dust can contribute between 3% and 9% of the
PM..s mass, and that this is restricted to periods after spring thaw when ground up traction material on
paved surfaces is available for re-entrainment. For example, a particle speciation study in the interior
town of Golden BC3 found that road dust contributed up to 9% of the PM, s mass (maximum
contributions after spring thaw), while open burning and residential heating contributed > 70%. The
estimate of 46% in the Comox Valley Emissions Inventory is, therefore, extremely inconsistent with
results obtained elsewhere through more precise methods.

Earle Plain

Air Quality Meteorologist

! Plain, E. (2016). Patterns of Air Quality and Meteorology in Courtenay BC 2011-2016. BC Ministry of Environment
and Climate Change Strategy.

2 Ewa Dabek-Zlotorzynska, et al. (2010). Canadian National Air Pollution Surveillance (NAPS) PM2.5 speciation
program: Methodology and PM2.5 chemical composition for the years 2003-2008. Atmospheric Environment, Vol.
45, Issue 3, January 2011.

3 Evans G, and C. Jeong (2007). Data analysis and source apportionment of PM2.5 in Golden, British Columbia using
Positive matrix Factorization (PMF).

Monitoring, Assessment and Stewardship Air Monitoring Section
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EXECUTIVE SUMMARY

RWDI AIR Inc. (RWDI) was retained by the BC Ministry of Environment (BC MOE) to compile a Particulate
Matter (PM) emissions inventory for the Comox Valley Regional District (CVRD). In this report, RWDI presents
an inventory of particulate matter emissions including total particulate matter (TPM), particulate matter 10
microns and smaller in aerodynamic diameter (PM) and particulate matter 2.5 microns and smaller in
aerodynamic diameter (PM,s) for a 2015 Base year. Emissions were quantified from point (industrial), area, and
mobile sources as well as road dust. Specific focus was placed on wood combustion in various forms, including:
residential woodstoves for space heating; residential yard waste; shrubs and trees from land-clearing; and,
forest harvesting slash burning.

Total PM, PMy,, and PM, 5 in the CVRD are estimated to be 875, 707, and 592 tonnes, respectively, excluding
road dust. Emissions of TPM, PM3,, and PM, s by source and source sector are shown in Table 1.

Fugitive road dust is estimated to contribute 92% of the total PM, 78% of the PM,o, and 46% of the PM,in the
region. However, most fugitive road dust is in the coarse (>44 um) size fraction (Pace, 2005) and thus settles
out of the air in close proximity (e.g., meters to tens of meters) to the emission source (Desert Research
Institute, 2000).

When excluding road dust sources from the emission summary, the key sources of TPM in the region are open
burning (48%), and space heating (25%), followed by agricultural (10%) and mobile (9%) sources. Industrial
sources make up less than 1% of the TPM in the region. Emissions of PMy, follow similar patterns to TPM in the
CVRD. There are more significant differences in the contribution from different source types to PM, s emissions.
Dominant sources of PM,5 in the region are open burning (45%), space heating (35%), and mobile sources
(12%).
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Table 1: Particulate Matter Emissions for the CVRD

2015 Emissions (tonnes per year)

Emission Source

Y PMio PMa 5
. Industrial Sources 1.6 0.6 0.2
Point -
Point Subtotal 1.6 0.6 0.2
Natural Gas - Residential 1.2 1.2 1.2
Natural Gas - Commercial/Industrial 1.0 1.0 1.0
Space Heating Propane 0.2 0.2 0.2
Wood 225.6 213.0 212.8
Heating Oil 0.5 0.5 0.5
Space Heating Subtotal 228.5 2159 215.7
Synthetic Fertilizer Application 0.2 0.1 0.03
Tilling 355 355 7.5
Harvesting 0.3 0.3 0.05
Agricultural Wind Erosion 51.1 25.6 3.8
Livestock movements 4.1 1.2 0.2
Crop Residue Burning 0.9 0.8 0.8
Agricultural Subtotal 92.1 63.6 12.4
Area Provincially Regulated — Pile 348.9 247.8 215.9
Provincially Regulated — Area 57.5 42.4 36.7
Municipally Regulated — Pile 6.2 4.8 4.1
Open Burning Recreational Fires 0.01 0.01 0.009
Regional/Municipal - Backyard Burns 17.2 17.2 17.2
Wildfire 3.5 2.6 2.4
Open Burning Subtotal 433.4 314.8 276.2
Meat Cooking 155 155 155
Cigarettes 0.5 0.5 0.5
. Dry Cleaning 0.01 0.01 0.01
Miscellaneous -
Crematorium 0.01 0.01 0.01
Structural Fires 0.3 0.3 0.3
Miscellaneous Subtotal 16.4 16.4 16.4
Area subtotal 770.3 610.7 520.7
On-road Light-duty . 11.6 11.6 10.8
Heavy-duty vehicles 104 104 10.0
. Non-road vehicles 34.1 33.7 32.6
Mobile -
Marine Vessels 194 194 17.8
Aircraft 3.3 3.3 3.0
Mobile Subtotal 78.7 78.3 74.1
Industrial Sources 3.7 1.1 0.1
- Construction Operations 23.3 23.3 4.7
Fugitive Dust -
Landfills 22.8 12.6 84
Fugitive Dust Subtotal 49.8 36.9 13.1
Total (no road dust) 900.5 726.5 608.1
Paved and unpaved roads 11,087.3 2,615.9 522.6
Total (with Road dust) | 11,987.8 3,342.4 1,130.7

Notes:  Totals may not equal the sum of components due to rounding.
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1 INTRODUCTION

The BC Ministry of Environment (BC MOE) retained RWDI AIR Inc. (RWDI) to provide an air emissions
inventory of particulate matter (PM) in the Comox Valley Regional District (CVRD). This region encompasses
the City of Courtenay, the Town of Comox, Village of Cumberland, CVRD Areas A, B and C, and all First
Nations within these geographic areas. The PM inventory included all relevant emission sources in the region
including point, area, and mobile sources as well as road dust for the Base Year 2015. Emissions were
computed for total particulate matter (TPM), particulate matter 10 microns and smaller in aerodynamic diameter
(PMyg) and particulate matter 2.5 microns and smaller in aerodynamic diameter (PM,s).

There is very little industry in the Comox Valley. The emissions inventory therefore focused on developing
robust estimates from the area source category. Specific focus was placed on wood combustion in various
forms, including: residential woodstoves for space heating; residential yard waste, shrubs and trees from land-
clearing; and, forest harvesting slash burning.

2 PARTICULATE MATTER EMISSIONS ESTIMATION METHODS

Particulate matter emissions in the CVRD arise from industrial, mobile and area sources as well as road dust.

Industrial facilities in the CVRD include the following:

e Cement facilities;
e Concrete facilities; and

e Asphalt facilities.

Area sources include the following:

e Space heating;
e Open burning;
e Agricultural activities; and

e Miscellaneous sources.

Agricultural area sources include:

e Wind erosion and tilling of sails;
e Harvesting of crops;

e Agricultural open burning;

e Dust from livestock; and

e Synthetic fertilizer application.
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Open burning sources include:
e Burning activities regulated and tracked (through permit or other means) by provincial and local
authorities; and

o Wildfires that are not deliberately set.

Mobile sources of PM include:

e On-road vehicles;

e Off-road vehicles;

e Aircraft;

e Marine vessels; and,

e Rail sources.

Typically, emissions are expressed as a base quantity or ‘activity’ multiplied by an emission factor. The
accuracy of the calculation thus hinges on both the accuracy of the base quantity data available and the latest
scientific data to support the emission factors. A general emission equation is shown below.

Emissions = Base Quantity x Emission Factor

The specific emission equations, base quantities and emission factors used for each of the emission sources
are listed in the sections below.

2.1 Industrial Sources

A search of BC MOE emission database revealed that three facilities had air discharge authorization for PM in
the CVRD. Two of these facilities (Trueline Masonry and Landscape Products Ltd. and Hyland Precast Inc.) are
cement and concrete manufacturing plants. one facility (Tayco Paving Co. Ltd) is an asphalt manufacturing
plant.

Both Trueline Masonry and Landscape Products Ltd. and Hyland Precast Inc. only had allowable discharges for
TPM. As no additional information was available for the PM, s and PM,, fractions, only TPM is presented for
these facilities. Tayco Paving reported air releases of PM to the 2014 National Pollutant Release Inventory
(NPRI) from stack, storage and handling, fugitive, and road dust sources. For consistency with the rest of this
report, the fugitive dust from roads from this facility are presented separately from the other industrial point
source emissions. As the actual emissions for the other two facilities were not available, a conservative
estimate was calculated using the maximum allowable discharges from their permits. The TPM emissions from
industrial sources in the BC MOE authorization database and reported to the NPRI in 2014 are shown in
Table 2.

Reputation Resources Results Canada | USA |Pla|ge| 8lﬁtﬁhf51d1ina| Hong Kong | Singapore www.rwdi.com



BC Ministry of Environment
Particulate Matter Emissions Inventory for the Comox Valley
RWDI#1700243
March 17, 2017
Page 3

CONSULTING ENGINEERS
& SCIENTISTS

Table 2: Particulate Matter Emissions from Industrial Sources in the Authorization Database and
Reported to the NPRI in 2014 (tonnes per year)

2014 Emissions

Emission Source (tonnes per year)

Tayco Paving Company 151 0.65 0.23
boint Trueline Masonry and Landscape Products Ltd. 0.01 - -

Hyland Precast Inc. 0.07 - -

Point subtotal 1.59 0.65 0.23
Fugitive Dust Industrial Sources Tayco Paving Company 3.74 1.06 0.11

Fugitive Dust subtotal 3.74 1.06 0.11
Total 5.33 1.71 0.34

2.2 Area Sources

Area sources within the CVRD include space heating, agricultural sources, and open burning. Particular
attention was given to developing estimates of emissions from residential woodstoves, residential and
agricultural backyard burning, and land-clearing burning.

2.2.1 Space Heating

Particulate emissions from space heating result from the combustion of natural gas, propane, heating oil or
wood for residential, commercial and industrial buildings. The Community Energy and Emissions Inventory of
CEEI (Ministry of Environment, February 2014) estimates the energy use and greenhouse gas emissions from
residential, commercial and industrial buildings by community. The CEEI directly obtains natural gas, propane
(for some regions) and electricity data from the major utilities. Total consumption is estimated by region using
the number of dwellings and average consumption by dwelling type. The consumption of heating oil, propane,
and wood is estimated from the difference of the expected total energy consumption minus the actual reported
by natural gas and electricity and piped propane utility providers. The latest CEEI report for 2010 was used for
the space heating calculations. In addition, RWDI conducted a phone and email survey to collect sales volumes
of propane, heating oil and wood used in residential and commercial/industrial space heating in the CVRD.
Information on the data collection from fuel suppliers is discussed in the sections below.

2.2.1.1 Natural Gas Consumption

The CEEI obtains natural gas usage directly from utility providers. The values for residential and commercial
consumption in the CVRD from the 2010 CEEI report were used. These values were then multiplied by the
natural gas heating value (1,050 BTU/ft3) from AP-42 Appendix A (US EPA, 1995) and the TPM emission factor
from AP-42 Chapter 1, Section 4 on Natural Gas Combustion (US EPA, 1998). The amount of natural gas
consumed and the relevant emission factors are listed in Table 3. All particulate matter from natural gas
combustion is assumed to be less than 1.0 micron, consistent with the guidance from AP-42.
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Table 3: Particulate Matter Emissions from Natural Gas Combustion (tonnes per year)
Emission Factor
Building Type (kg/GJ)
Residential 379,654
: 0.0031
Commercial 309,409

2.2.1.2 Propane Consumption

RWDI attempted to contact five propane companies in the CVRD by phone and email. Two were distributors
and three were suppliers. Of these, two did not respond and two declined to provide information. However, one
provider who did not provide data (claiming confidentiality issues) confirmed that sales have remained constant
over the last few years. They also confirmed that the 2010 CEEI consumption value for the CVRD was still a
reasonable estimate for 2015.

The amount of propane from the 2010 CEEI report was multiplied by the propane heating value
(94,000 BTU/gal) from AP-42 Appendix A (US EPA, 1995) and the TPM emission factor for commercial boilers
from AP-42 Chapter 1, Section 5 on Liquefied Petroleum Gas Combustion (US EPA, 2008). Only a TPM
emission factor was published; however, all the PM is assumed to be less than 1.0 um. Emission factors from
propane combustion are listed in Table 4.

Table 4: Particulate Matter Emissions from Propane Combustion (tonnes per year)

Emission Factor

Boiler Type (kg/10% L)

Commercial ‘ 71,153 ‘ 2,717,742 ‘ 0.084

2.2.1.3 Heating Oil Consumption

RWDI attempted to contact two furnace oil providers in the CVRD. Emails were sent to both companies;
however, neither responded. To calculate emissions from heating oil, the 2010 CEEI consumption value was
multiplied by the distillate oil (No. 2 oil) heating value (140,000 BTU/gal) from AP-42 Appendix A (US EPA, 1995)
and filterable PM emission factor for residential furnaces from AP-42 Chapter 1, Section 3 on Fuel Oil
Combustion (US EPA, 1999). All PM was assumed to be less than 2.5 microns in diameter. Emission factors
from heating oil combustion are listed in Table 5.

Table 5: Particulate Matter Emissions from Heating Oil Combustion (tonnes per year)

Emission Factor

Firing Configuration (kg/1000L)

Residential Furnace ‘ 412,618 ’ 10,581,884 ‘ 0.048
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2.2.1.4 Residential Wood Burning

Prior research and monitoring efforts in the Comox Valley have suggested that residential wood burning is a
considerable source of PM in the CVRD. As with all sources, the emission estimates are only as good as the
quality of the base quantity data available. Unfortunately, unlike other fuel sources, consumption of wood is
difficult to track accurately. Retail suppliers have no requirement to track or report volumes sold, and as there
are a limited number of suppliers they are not inclined to share proprietary information publically. In addition,
wood is freely available from many local and untraceable sources.

There are a few documents which can provide some information to help to quantify the amount of wood
consumed in the CVRD as listed below.

e The 2010 Community Energy and Emissions Inventory (CEEI) (Ministry of Environment, February 2014)

e An Inventory of Wood-burning Appliance Use in British Columbia (Mustel Group Market Research,
March 2012)

e Residential Wood-Burning Emissions in British Columbia (BC Ministry of Water, Land, and Air
Protection (WLAP), May 2005)

e Wood Stove Inventory and Behaviour Analysis (Envirochem Services Inc., December 2012)

The first three reports all provide different methodologies and different values which can be used to calculate
the wood consumed in the CVRD. A methodology to calculate the wood consumption using data from each of
the first three reports is provided below along with a comparison of the results and presentation of the final
approach used to calculate emissions. The fourth document is a summary of all residential burning surveys
completed in BC to date (at the time of writing).

The 2010 CEEI (Ministry of Environment, February 2014) estimated the amount of heating oil, delivered
propane and wood used for space heating in the CVRD by assuming average fuel consumption amounts by
dwelling type and number of dwellings and subtracting the use of electricity, natural gas, and piped propane in
the region. The CEEI estimated that 494,412 gigajoules of energy was obtained from wood in the CVRD.

The energy consumed in the CEEI was provided in gigajoules and was converted to tonnes of wood using
Equation 1 and assuming a moisture content (MC) of 18% as per the Residential Wood Burning Report (WLAP,
2004)

Equation 1: Wood Consumption Conversion (from gigajoules to tonnes)

Wood Consumed (tonne) = Energy from Wood Consuption (G]) + (19.2 — (0.2164 x MC))

The quantity of wood consumed in 2010 using the CEEI as a raw data source is shown in Table 6 and Figure 1.
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The BC MOE retained the Mustel Group to conduct a telephone survey of wood burning appliance use in BC in
2012 (Mustel Group Market Research, March 2012). The results from this survey included a detailed breakout
of the number of survey respondents who use a wood burning appliance for a number of regions across BC. It
was found that 20% of survey respondents in the Comox Valley use wood appliances, and 36% of the
respondents in the entire “West Coast Region” (equivalent to Vancouver Island outside of other communities
surveyed) use wood appliances. The report also collected information on the percentage splits of four major
appliance types: wood stoves (63%); wood fireplaces (45%); wood burning central heat (3%); and, pellet stoves
(5%). The Mustel Group also collected information on the amount of wood and pellets burned annually by
household. BC statistics reports 29,231 households in the CVRD in 2015. The quantity of pellets and wood
used in 2015 were estimated from the data in the Mustel Group report and are shown in Table 6 and Figure 1.

The British Columbia Ministry of Water, Land and Air Protection (WLAP) (BC Ministry of Water, Land, and Air
Protection (WLAP), May 2005) completed a detailed emissions inventory for PM from wood burning equipment
across the province in 2004. The WLAP report included a telephone survey of wood burning appliance use in
British Columbia. The WLAP report used the survey results to quantify the amount of wood (and wood pellets)
burned in each of 12 types of appliances for two regions on Vancouver Island: the Capital Regional District, and
Other Vancouver Island. The total number of households in the Other Vancouver Island region at the time of the
survey and the number of households in the CVRD in 2015 were used to estimate of the amount of wood and
pellets burned in the CVRD (assuming 2004 behaviours). The quantity of pellets and wood used in 2015
estimated from the 2004 WLAP are shown in Table 6 and Figure 1.

In addition to the three methodologies for calculating wood consumption from the three documents described
above, RWDI attempted to contact four firewood sales providers in the CVRD. Three providers could not be
reached (unavailable due to full voicemail boxes, closed websites, etc.). One provider responded but declined
to provide data due to confidentiality issues but confirmed that sales have increased approximately 20% since
2010 and confirmed the CEEI estimate of energy consumed from burning firewood (494,412 GJ) for residential
heating in 2010.

Table 6: Comparison of Estimated Wood Consumed for Space Heating in the CVRD (tonnes)
Wood Consumed in CVRD
Study Used to Estimate Wood Consumption (tonnes)
Wood
2010 CEEI 32,304
Mustel 2012 - "West Coast" (36% wood appliance use) 25,788 3,604
Mustel 2012 - "Comox Valley" (20% wood appliance use) 14,413 2,014
WLAP 2004 (Provincial wood stove emissions inventory) 25,680 521
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Figure 1: Estimated Quantity of Wood Consumed Using Different Studies

For this emissions inventory, it was assumed that 36% of households in the CVRD burned wood as per the
Inventory of Wood-Burning Appliance use in the West Coast in 2012 (Mustel Group Market Research, March
2012). According to the Mustel Group report, 5% of wood-burning households burn pellets. Thus for simplicity, it
was assumed that the remainder of households burning wood (95%) have cord wood burning appliances.

The methodology from the Residential Wood Burning Report (BC Ministry of Water, Land, and Air Protection
(WLAP), May 2005) was used to estimate emissions from residential wood burning for space heating. The
emission equation for PM from residential wood burning for space heating is shown in Equation 2.

Equation 2: Particulate Matter Emission Equation for Residential Wood Burning

kgPM
PM = Wood Consumed (tonne) X Percent of Applicance Typeother vancouver 1siand (%0) X EFpy( I )

tonne wood

Emissions from wood burning equipment are dependent on the type of appliance and technology used. As part
of the detailed Residential Wood Burning Report (BC Ministry of Water, Land, and Air Protection (WLAP), May
2005), the amount of wood consumed by 11 types of technology was collected by survey across the Province.
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The percentages of wood consumed by each appliance technology type for “Other Vancouver Island” (which
excluded the Capital Regional District), excluding pellet stoves in 2004 is provided in Table 7. Results from the
2012 Mustel Survey (Mustel Group Market Research, March 2012) were used to allocate the total wood burned
into each of the 11 technology types. The 2012 survey did not collect data for each of the 11 technology types,
but rather provided the province-wide percentages of technology in larger groupings. The results of the 2004
and 2012 studies were used in combination to distribute the assumed cord wood consumption into 11
technology types, presented in Table 8.

The amount of wood burned per household was calculated from the average West Coast household use (2.2
cords/year/household), cord volume (2.27 m®cord) and wood species obtained from the Wood Stove Inventory
and Behaviour Analysis Report (Envirochem Services Inc., December 2012). Densities for the BC wood species
were obtained from the Residential Wood Burning Report (BC Ministry of Water, Land, and Air Protection
(WLAP), May 2005) and used to calculate an average wood density. The amount of residential wood burned in
the CVRD was determined by multiplying the amount of wood burned per household by the amount of wood
burning households in the CVRD. Of those households assumed to burn wood, 95% were assumed to burn
wood logs, and 5% were assumed to burn wood pellets. Finally, the amount of wood (25,788 tonnes wood logs)
was multiplied by the percentage of each appliance type and appliance specific emission factors.

For pellet stoves, the same methodology was adopted. The amount of pellets burned per household was
calculated from the average West Coast household use (78.3 bags/year/household) and bag weight (40 lbs/bag)
obtained from the Wood Stove Inventory and Behaviour Analysis Report (Envirochem Services Inc., December
2012). To determine the amount of pellets burned in the CVRD, the average household amount was multiplied
by the amount of wood burning households in the CVRD and assuming 5% of those households burned pellets.
The amount of pellets (3604 tonnes) was then multiplied by the emission factors for pellet stoves.

Emission factors for each appliance type were obtained from the Residential Wood Burning (BC Ministry of
Water, Land, and Air Protection (WLAP), May 2005) and shown in Table 9.
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2.2.2 Agricultural Sources

Particulate matter is produced from agricultural activities including the addition of synthetic fertilizers, tilling and
harvesting of crops, wind erosion on fields, livestock husbandry, and the use of agricultural on- and non-road
vehicles and equipment. Agricultural non-road vehicles and equipment is discussed further in section 2.3.2.

The Canadian Census of Agriculture provides the land in crops by crop type and the head of livestock (on a
particular date) by Census Consolidated subdivision (CCS) every five years. The most current Census of
Agriculture is from 2011, the 2016 Census data are not expected to be available until 2017 at the earliest. The
base quantities used for the emissions from agricultural sources in this inventory were extracted from the 2011
Census of Agriculture for the CCSs for Comox Valley: Comox Valley A (5926021), Comox Valley B (Lazo North)
(5926022), and Comox Valley C (Puntledge - Black Creek) (5926024). Census consolidated subdivisions

(CCSs) within the CVRD are shown in Figure 2.

MAP 2A

British Columbia

2011 Census Divisions and
Census Consolidated Subdivisions

Legend
———  Census Agricuftural Region
———  Census Division
------. Census Consolidated Subdivision
Urban Centre

26 Comox Valley
21 Comox Valley A
22 Comox Valley B (Lazo North)
24 Comox Valley C (Puntledge -
Black Creek)

ensus Agricultural Regions

‘Source: 2011 Gensas ot Agricuture. M produced By REMote: Sensing and Geospatisl Ansyss,
Agricutture. Civizion, St8scs Canada Agrcuturs Divizion,

Figure 2: BC Census Division 1 (Vancouver Island-Coast) Showing Consolidated Subdivisions and
the CVRD.
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2.2.2.1 Synthetic Fertilizer Application

Particulate emissions were based on the method used by Environment Canada to calculate PM emissions from
fertilizer application as part of the national emissions inventory. The emissions of PM are based on the quantity
of fertilizer applied with global emission factors that account for the handling and storage as well as the
spreading of fertilizers (Environment Canada, 2006). The general emission equation is shown in Equation 3.
PM emission factors per tonne of fertilizer applied are shown in Table 10. The amount of fertilizer applied
(summed per crop type) is equal to the area of land per crop multiplied by a fertilizer application density which
varies by crop. The amount of fertilizer applied per crop uses the method developed by Sheppard et al.
(Sheppard, Bittman, & Bruulsema, 2009) and is described further in Appendix 1. The area in each crop type by
CCS is also shown in the Appendix.

Equation 3: Particulate Matter Emissions from Fertilizer Application

PM Emissions (kg)

k
= Area of land per crop (hectare) X Amount of Fertilizer applied per crop (h—i)

k
X PM Emission Factor ( g )
tonne

Table 10: Particulate Matter Emission Factors for Fertilizer Application
Emission Factor
Pollutant (kg/t Fertilizer)
TPM 2.23
PMso 1.09
PMzs 0.31

2.2.2.2 Tilling

Particulate matter is released from the disturbance of soils during the tilling of fields and harvesting of crops.
The EPA method for quantifying PM emissions from agricultural tilling activities was used with local
improvements (Poon & Robbins, 2006). Tilling emissions are dependent on crop-specific and region-specific
factors. Crop-specific factors including the area tilled and the number of tills per year (often expressed as the
years between renovations). Region-specific factors include the moisture reduction factor (an expression of the
local precipitation pattern) and the local silt content.

The general emission equation is shown in Equation 4. Emissions of TPM, PM,o, and PM, 5 are calculated per
crop type and per season. Emissions are based on the crop area (in hectares), the number of tillings (passes),
and an emission factor calculated specifically for the region and season. The area per crop for each CCS is
shown in Appendix 1.
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Equation 4: Tilling Emission Equation

Emissions per crop per season (py pm, o pm,s) =
Area per crop (ha) x Number of tillings per crop and per season X Emission Factor pu,pmyg,pmys) X
Tillage Factor(unitless)

The number of tills per crop is based on the census agricultural region and the month. The number of tills
(passes) for each region has been developed with expertise from Ministry of Agriculture staff as part of the BC
Agricultural Air Emissions Inventory (RWDI, 2014). The detailed methodology for the number of tills per crop is
shown in Appendix 1.

The tillage emission factor equation is shown in Equation 5. The base equation includes an empirically derived
constant (5.38) multiplied by a moisture reduction factor, particle size multiplier, and the silt content. The
particle size multiplier is used to estimate the fraction of TPM that is PM;q or PM, 5. The particle size multiplier is
typically assumed to be 0.21 for PMyy and 0.042 for PM; .

Equation 5: Tilling Emission Factor Equation

Emission Factor ppy pm,o,pmy5)
= 5.38 X Moisture reduction factor per season X Particle size multiplier py pum,,pu, ;)
x Silt content per region (%)%®

The moisture reduction factor reflects the precipitation accumulation which decreases the likelihood of particles
becoming airborne. Moisture reduction factors were generated by month for each of the eight agricultural
regions (based on the Census of Agriculture regions) for the detailed agricultural emissions inventory for the
Ministry of Agriculture (MoA). The moisture reduction factors for Vancouver Island — Coast was used for the
CVRD and are shown in Table 11.

Table 11: Moisture Reduction Factors for Tilling Emission Factor Equation
Month Moisture(ssic:ﬁaztgn Factor
January 0.00
February 0.00
March 0.00
April 0.20
May 0.50
June 0.50
July 0.75
August 0.50
September 0.50
October 0.00
November 0.00
December 0.00
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The silt content is a percentage based on typical soil type. The silt content values for each CCS were
developed using data from the Soil Landscapes of Canada version 3.2, developed by Agriculture and Agri-Food
Canada and shown in Table 12.

Table 12: Silt Content by CCS
Silt Content
CCs (%)
Comox Valley A 35.0
Comox Valley B Lazo North 43.6
Comox Valley C Puntledge - Black Creek 48.4

2.2.2.3 Harvesting

Particulate emissions from crop production arise from soil cultivation and harvesting. Emissions depend on crop,
soil type, cultivation method, and weather conditions before and while working. Environment Canada’s national
air emissions inventory includes emission quantities and methods for agricultural tilling and wind erosion, but
does not specifically include particulate emissions from harvesting.

The emission method from the BC Agricultural Air Emissions Inventory (RWDI, 2014) was used for this
inventory. The general emission equation is shown in Equation 6. It is assumed that each crop is harvested only
once annually. The PM;q emission factors are shown in Table 13. The California Air Resources Board PM, 5 to
PMy, ratio of 0.15 for agricultural harvesting ( Countess Environmental, 2006) was used to estimate PM, 5. Total
PM was assumed to equal PM;, The area by crop type is provided in provided in the detailed method in
Appendix 1.

Equation 6: PMjo Emissions from Agricultural Harvesting

k
Emissionspy,,(kg) = Annual crop area (ha) X Number of harvests X Emisison factor (h—‘z>

Table 13: PM;, Emission Factors for Harvesting by Crop Classification Groupings
Crop Classification Category Groupings PMio Err(lllsg%(;r)] Factor
Corn 0.12
Grass/hay/alfalfa 0.25
Cereal, grain and oilseed 0.47
Pasture 0.00
Peas/beans/early potatoes 0.31
All other vegetables 0.03
Turf 0.00
Tree fruits vines and berries 0.01
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2.2.2.4 Wind Erosion

Particulate emissions also result from wind erosion of tilled agricultural lands. Particulate emissions from wind
erosion of agricultural lands were calculated using the Wind Erosion Equation (WEQ) shown in Equation 7. The
WEQ relies on crop-specific and region-specific factors. Crop specific factors include the surface roughness
factor, the unsheltered field width factor and the vegetative factor. Crop-specific factors as developed for the BC
Agricultural Air Emission inventory (RWDI, 2014) were used. Region-specific factors including the soil erodibility
and climatic factor were developed for the Comox Valley.

Equation 7: Wind Erosion Equation

. . ton
Emissions Factorpy,, (W) =

AlTotal suspended particulate portion (0.025)] X I [Soil Erodibility( fon )] X

acre year
K [Surface roughness factor] x C [Climatic factor] x L'lUnsheltered field width factor] y
V'[Vegetative cover factor]

Total PM was broken out into PMy, and PM,5 size fractions using factors from the WRAP Fugitive Dust
Handbook (Countess Environmental, 2006). The PM;,/TPM ratio for wind erosion is 0.5; the PM, s/PMq ratio is
0.15.

A detailed description of the development of the parameters K, C, L' and V' is provided in Appendix 1. Total PM,
PMjo, and PM,s emissions were calculated using the monthly emission factors generated from Equation 7
multiplied by the total area per crop. The area of each relevant crop was taken from the 2011 Census of
Agriculture and is shown in Table 14.
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Table 14:  Crop Area by CCS for Wind Erosion Calculations

Crop Area
CV:/(IJT)dGErEJOUSF;?nng Census Table Census Fields Comox Valle Como(:\e/:i?l; Comox Valley C
Alfalfa Hay and field crops 2011 Alfalfa_and_alfalfa_mixtures_hectares 284 83 197
Barley Hay and field crops 2011 Barley_hectares 0 n/a 84

Mixed_grains_hectares

Canola_rapeseed_hectares

Grain Hays Hay and field crops 2011 Flaxseed hectares n/a 183 1977
All_other_tame_hay_and_fodder_crops_
hectares
Potatoes Hay and field crops 2011 Potatoes_hectares 1 n/a n/a
Vegetables Vegetables excluding Total vegetables excluding greenhouse 19 28 n/a
greenhouse vegetables_hectares
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2.2.2.5 Livestock movements

Particulate emissions from animal production result from animal housing and moving facilities. The emissions
methodology for PM from cattle, swine, poultry and horses was selected from the “A Review of Agricultural Air
Emissions Estimates for the Lower Fraser Valley of British Columbia” (Poon & Robbins, 2006). The transfer of
methodology from the LFV to CVRD assumes that agricultural livestock production operates similarly in both
regions. The number (head) of livestock was taken from the 2011 Census of Agriculture and is shown in
Table 15.

Table 15: Number of Livestock by CCS

Number of Livestock (head)

Comox Valley C

Livestock
Comox Valley A COIT;;)(; \lil?)llfg = Puntledge —
Black Creek
Horses 74 19 255
Swine 97 71 603
Poultry 3,857 1,232 18,586
Cattle 48 63 112

The recommended method for deriving emissions from cattle assumes that only cattle in beef feedlots generate
significant PM and that the best conservative estimate of the number of cattle in beef feedlots is based on the
number of beef steers. The number of steers was taken from the 2011 Census of Agriculture and is shown in
Table 15.

The published PM;o emission factor is 11 kg/1000 head/day, with particle size multipliers of 3.0 for TPM and
0.15 for PM, 5 resulting in the emission factors shown in Table 16. A climate correction factor of 0.572 was
generated for the Comox Valley which is equal to fraction of days with less than 2.0 mm of rain in the region.

Equation 8: Particulate Matter Emissions from Cattle
PMA =
% X EFpy10,daity X Particle size multiplier, X climate correction factor X days in feedlots (365)
Table 16: Particulate Matter Emission Factors for Cattle
Pollutant Effective Emission Factor
(kg/1000 steer/day)

TPM 33

PMio 11

PMzs 1.65
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The recommended methodology for calculating emissions for swine uses Equation 9 with a TPM emission
factor of 1.854 mg/hr/kg swine. PMg to TPM and PM, s to TPM ratios of 0.5 and 0.1 were used. The mass per
animal is shown in Table 17.

Equation 9: Particulate Matter Emissions from Swine

PM = Number of swine (head) X Mass per animal (hl:%) X EFpy pourty X Hours per year (8760) X

Particle size conversion

Table 17: Assumed Mass of Animal (Swine)
Census Livestock Category Number of head Masksg/pheerar(;ead
Boars_number 9 230
Swine Sows_and_gilts_for_breeding_number 80 170
Nursing_and_weaner_pigs_number 270 47
Grower_and_finishing_pigs_number 412 a7

The recommended method for estimating emissions from poultry depends on the length of production cycle and
varies for pullets and laying hens versus broilers, turkeys, and other poultry. The emission estimation method
was varied between layers (pullets under 19 weeks intended for laying, laying hens19 weeks and over, and
layer and broiler breeders) and non-layers (broilers roasters and Cornish, turkeys, and other poultry). The
emissions from layers were calculated by bird type using Equation 10. The number of livestock, TPM emission
factors, PMo to PM and PM, 5 to PM ratios, and hours per production cycle for layers is shown in Table 18.

The emissions from broilers (non-layers) were calculated by bird type using Equation 11. The number of
livestock, PM emission factors, PM;q to TPM and PM,s to TPM ratios, and hours per production cycle for
broilers (non-layers) is shown in Table 19.

Equation 10: Particulate Matter Emissions from Poultry Layers

PM =
mg
Number of birds (head) X Mass per animal (%) X EFpy production cycte (

) X

hr
kg bird
Hours of production per year (8760) X Particle size conversion

Equation 11: Particulate Matter Emissions from Poultry Broilers (non-layers)

PM =
mg

; ; k -
Number of birds (head) X Mass per animal (?jd) X EFpy production cycle (k;;—ird) X

Hours of production per day X (Days of production + days of cleanout) X cycles per year X
Particle size conversion
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Table 18:

Emission Equation Factors for Poultry Layers

Number of head

Census Livestock Category

Mass per head
kg/head

EF for production cycle

mg/hr/kg

Page 18

Hours per production

hr/yr

Pullets under 19 weeks, intended for laying (63) 1605 0.75 1.266 8760
Poultry | Laying hens, 19 weeks and over (64) 5215 1.8 1.266 8760
Layer and broiler breeders (pullets and hens) (65) 333 1.8 1.266 8760

Table 19: Emission Equation Factors for Poultry Broilers (non-layers)

Poultry

Mass per
head
kg/head

Number of
head

Census Livestock Category

EF for

production

cycle
mg/hr/kg

hours/day
hr/day

days
production
days

cleanout

days per
cycle
days

cycles per
year
cycleslyear

Broilers, roasters and Cornish (66) 11870 1 5.61 24 40 2 6.5
Turkeys (67) 2067 4.9 5.61 24 75 2 3.5
Other poultry 2585 1.8 5.61 24 75 2 3.5
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The recommended method for quantifying emissions from horses separates the animals into those in riding
rings versus those in paddocks. This method uses the total number of horses from the Census of Agriculture
and assumes a split between horses in riding rings (75%) and horses in paddocks (25%). The assumed splits
are based on data from the Lower Fraser Valley with an assumption that the split is similar in the CVRD. The
general emission equation is shown in Equation 12 and the emission factors are shown in Table 20.

Equation 12: Particulate Matter Emissions from Horses

k
Emissions (kg) = Number of horses(head) X EF(%

Table 20: Particulate Matter Emission Factors for Horses
Horse Emission Factor
Pollutant (kg/head)
TPM 2.15 1.61
PMio 0.72 0.54
PM_s 0.11 0.08

2.2.2.6 Crop Residue Burning

Open burning is one disposal option for excess vegetation (crop residue) from crop production. Emissions are
based on an assumption of the amount of crop residue produced, the proportion of this residue which is
disposed of by incineration, and an emission factor. Emissions from the burning of crop residue were calculated
using Equation 13. The amount of crop residue produced is calculated using the land area in crops (by crop
category) and an assumed rate of residue production (Fuel Loading) per crop type.

Equation 13: Agricultural Waste Burning Equation

. ) tonne residue
Emissions (kg) = Crop area (hectares) X Fuel Loading (W)

. - kg
X Percentage of dry crop residue burned (%) X Emission Factor (m)
Crop residue production (fuel loadings) were assigned by crop category. The percentage of dry crop residue
burned in various regions across the province was developed as part of the BC Agricultural Air Emissions
Inventory to be 0.5%. PM emission factors per crop were selected from the California Air Resources Board and
grouped into crop categories relevant to BC (California Air Resources Board, 2014). Emission factors and fuel
loadings per crop type are shown in Table 21.
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Table 21: Crop Residue Burning Emission Factors and Waste Production Rates
Emission Factors :
Land Cover Category (kg/tonne) (t(')::r?:els_/cr)f(;ciltg?e)
Corn 5.8 5.7 54 9.4
Field Crops - Vegetables 8.7 8.5 8.2 4.7
Orchard Crops 4.0 4.0 3.7 5.1
Vine Crops 3.2 3.2 3.0 4.7
Field Crops - Hay 8.7 8.5 8.2 4.7
Grapes 3.2 3.2 3.0 14.0

The crop area by crop type was taken from 2011 Census of Agriculture for the census consolidated
subdivisions (CCSs) within the CVRD. The total area in hectares for each crop category and for each CCS in
the CVRD are shown in Appendix 1.

2.2.3 Open Burning

Open burning is a significant source of PM emissions in BC (Environment and Climate Change Canada, 2016).
This source can be divided into three sub categories: prescribed & pile burning (land clearing and forestry
operations); backyard burning; and, forest fires.

2.2.3.1 Prescribed & Pile Burning

Open burning is a common practice in British Columbia due to the needs of forest management and also
disposal of debris related to logging activities and land clearing. Particulate matter emissions from open burning
depend on the amount and type of waste burned. Open burns are categorized by their size and nature per the
BC Wildfire Regulation, as described in Table 22.

The Ministry of Forest, Lands and Natural Resource Operations (FLNRO) maintains an Open Fire Tracking
System (OFTS) through their Wildfire Branch. This inventory keeps track of Category 3 (Pile) and Category 4
(resource management) burns in British Columbia through the issuance of Burn Registration Numbers (BRNS).
The BRN data recorded through the Wildfire Branch in the OFTS are the most complete record of open burning
activities available in the Province, and thus, were adopted as the activity data for this particular emissions
inventory.
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Table 22: BC Wildfire Regulation Open Fire Categorization

Open Fire Category Description

An open fire that meets both of the following requirements:

Category 1 a) the open fire burns material in one pile no larger than 0.5 m in height and 0.5 m in width;
and
b) the open fire is lit, fuelled or used:
i by any person for a recreational purpose, or
ii. by a first nation for a ceremonial purpose.

(Camp Fires and
Backyard Burns)

An open fire, other than a camp fire, that:

a) burns material in one pile not exceeding 2 m in height and 3 m in width,

Category 2 b) burns material concurrently in 2 piles each not exceeding 2 m in height and 3 m in width;
or

c) burns stubble or grass over an area that does not exceed 0.2 ha.

An open fire that burns

a) material concurrently in 3 or more piles each not exceeding 2 m height and 3 m in width,
Category 3 b) material in one or more piles each exceeding 2 m in height or 3 m in width,

c) one or more windrows, or

d) stubble or grass over an area exceeding 0.2 ha.

An open fire that:

a) burns unpiled slash over an area of any size, or
(Resource . ; . . -
M b) is not a campfire or a category 2 or 3 open fire and is lit, fuelled or used for silviculture
anagement Open S : )
Fire) treatment, forest health management, wildlife habitat enhancement, fire hazard
abatement, ecological restoration or range improvement.

Category 4

Source: Government of British Columbia, 2005.

The OFTS BRN data were obtained from the Ministry for the 2015 calendar year. The records include both pile
(in number of piles/windrows) and area (in hectares) burn registrations. The amount of material burned can be
estimated using either the number of piles or the area of the burn. The emissions equations for regulated burns
by number of pile or by area burned areas are shown in Equation 14 and Equation 15.

Equation 14: Regulated Pile Burn Emissions
Pile Burn Emission (kg) = Emission Factor (kg/tonne) * Net Mass Per Pile (tonnes) * Number of Piles / 1,000
Equation 15: Regulated Area Burn Emissions
Area Burn Emission (kg) = Emission Factor (kg/tonne) * Fuel Loading (tonnes / hectare) * Burn Area (hectares) / 1,000

The province-wide OFTS BRN data was filtered for regulated burns in the CVRD (using associated latitude /
longitude coordinates in ArcGIS) and to remove duplicate entries, resulting in 40 regulated burns in the CVRD
in 2015.
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For pile burning, a method to categorize the pile burns into different pile classes was adopted from a 2010 BC
MOE emissions inventory (McCormick, 2013). The first step of this method was to produce a frequency
distribution for the categorization of different pile classes.

Break points were identified at 5 piles and fewer, 5 to 10 piles and more than 10 piles. Pile classes were
assigned C (Very Dirty), B (Dirty) and A (Clean), respectively. Pile class statistics within the area of interest are
presented in Table 23 and Figure 3. An additional 13 BRN records were classified as area burns.

In addition to the OFTS BRN data, the Denman Island and Cumberland Fire Service areas reported 10 permits
for land-clearing each. These additional 10 permits were assumed to be class C piles with an average of 2.25
piles per permit (equal to the number of piles per permit from the BRN data).

Table 23: Pile Burn Statistics from 2014 OFTS BRN Data
Pile Class Bglliln;et;iro?;s N-LE(r)nt_gler Pelrgc;:}; of F;%rt;?r;i I(:ef Description
of Piles Burns
Class A 16 1,620 59% 97% > 20 piles / BRN
Class B 3 40 11% 2% 5-19 piles / BRN
Class C 8 18 30% 1% 1-5 piles / BRN

Class C from Fire Service

District Permits 20 45 n/a n/a Assumed 2.25 piles / Permit

*Both the Denman and Cumberland Fire Services reported 10 permit each for landclearing
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Figure 3:

2.2.3.2 Pile and Area Burn Assumptions

Locations of OFTS BRN Permits in 2015

Assumptions were made for pile and area open burns to estimate the amount of material burned as a
necessary input for emission calculations. Assumptions for the different pile classes were adapted from the
2010 BC MOE emissions inventory report (McCormick, 2013) and are presented in Table 24. Piles were
assumed to be parabolic in shape, with a packing ratio that varied based on the class of pile due to the
assumption that operators doing larger numbers of pile burns are typically better at making tight, organized
piles. The wood density value is an average calculated from several tree species commonly found in BC forests.
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Pile Burn Size and Net Mass Assumptions
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Packin Consumption e Waod MEL Miize

Ratiog Factc?r Density Density per Pile

(Ib per ft®) | (kg perm® | (tonnes)
Class A 6.0 9.0 190.85 0.25 0.9 27.7 444.63 19.09
Class B 6.0 9.0 190.85 0.15 0.9 27.7 444.63 11.46
Class C 6.0 9.0 190.85 0.10 0.9 27.7 444,63 7.64

The only assumption required for area burns was an estimate of the fuel loading value, which is the estimated
number of tonnes of material per hectare. A value of 7.2 tonnes per hectare value was adapted from the US
EPA’'s AP-42 Chapter 2, Section 5 on Open Burning (US EPA, 1992). Most ‘area burns’ in the area of interest
were assumed to be resource management burns due to their Category 3 or 4 classifications. As such, the
material burned is assumed to be wild grasses and shrub / brush mix. To represent this type of burn material,
the fuel loading value for the refuse category “Weeds — Unspecified” was adopted for area burns.

2.2.3.3 Emission Factors

The final emission factor used in the calculation of PM emissions from both pile and area open burn is 0.63 kg
per tonnes of mass consumed and is shown in Table 25. This emission factor for burns was referenced from
the Metro Vancouver 2005 Lower Fraser Valley Air Emissions Report, Table B.1.2.1 for Burning for the
Prescribed Burning category (MV 2010).

Table 25: Open Burning Emission Factors (kg per tonne of mass consumed)
Burn Type / Class TPM PMso PMzs
Class A 11.0 7.8 6.8
Class B 13.5 10.0 8.5
Class C 18.0 14.0 11.9
Area 8.0 59 5.1

2.2.3.4 Backyard burning

Backyard burning refers to the burning of clean, untreated wood or other organic materials on residential
properties. For this inventory, backyard burning includes Category 1 (camp fires and backyard burns) and
Category 2 open fires under the backyard burning category. Category 1 and Category 2 open fires can be
regulated and/or tracked by regional and municipal authorities. Fire Chiefs from the local fire districts were
contacted to obtain information regarding burning behavior in their respective areas. Each Fire District was
asked to provide the number of fire permits issued in 2015 and the number of fires suspected to be lit without a
permit. The survey also asked whether backyard burning is banned for part or all of the year. A copy of the
survey is provided in Appendix 2.

In the rural areas of the CVRD, it is common practice to burn residential yard waste such as brush, grass
clippings or leaf litter. Backyard burning is banned in the City of Courtenay, the Town of Comox and the Village
of Cumberland. The Village of Cumberland passed a bylaw on February 27, 2017 to prohibit yard waste fires,
previously there had been a spring yard waste burning period. Occasionally household garbage may be burned;
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however, it has not been included in this emissions inventory as it is on the prohibited items list of the Open
Burning Smoke Control Regulation, and is considered a rare practice.

The CVRD also provided data from Comox Valley Waste Management Centre regarding the amount and types
of material collected as well as collection data for the City of Courtenay. The average burnable waste generated
per capita was calculated for the City of Courtenay, Comox, and Cumberland for 2015 using the sum of wood,
grass, organics and yard waste collected and is shown in Table 26.

Table 26: Yard, Wood, Grass & Leaves and Organic Waste Generated in the Comox Valley by
Community
: : Waste Collected Waste Generation Rate
Community Population :
(tonnes) (kg per capita)

Comox 13,627 1697 124.6

Courtenay 25,744 2365 91.9

Cumberland 3,398 343 100.9

The average of yard waste generation rates for the City of Courtenay (91.9 tonnes/person) was used to
estimate the total waste generated in rural areas. This waste generation rate was multiplied times the
population in rural areas including Cumberland, and the electoral areas (25,812 people) (Comox Valley
Regional District, 2013). The actual amount of waste collected in the rural areas, provided by the CVRD was

subtracted and the remainder was assumed to be burned. The values are presented in Table 27.

Table 27:

Yard Waste Generated, Collected and Burned (tonnes per year)

2011 CVRD Population 25,812 people
Yard Waste Generation 91.9 kg/capita/year
Estimated Waste Generation 2,371 tonnes/year
Actual Waste Collected 522 tonnes/year
Estimated Yard Waste Burned 1,849 tonnes/year

Using the data from the Comox Valley Waste Management Centre, percentages of the materials collected were
calculated and multiplied by the amount of material burned and the PM emission factors from AP-42 Chapter 2,
Section 5 on Open Burning (US EPA, 1992). The quantities burned and PM emission factors from backyard
burning are listed in Table 28. As the majority of particulate matter is submicron in size (US EPA, 1992), the
TPM is equal to the PMyy and PM, s amounts.
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Table 28: Particulate Matter Emission Factor and Material Quantities from Backyard Burning
Percentage of Quantity of
. TPM EF Material Material
liael U [Ept sty (kg/tonne) Collected Burned
(%) (tonnes)
Yard Waste Unspecified Weeds 8 81% 1492
Clean Wood Waste Unspecified forest residue 8 7% 136
Cut Grass & Raked Leaves Unspecified Leaves 19 12% 221

To verify the amount of waste burned, RWDI contacted nine fire districts and obtained information regarding the
number of permits issued in 2015. Each permit was assumed to represent 1.5 piles since most people burn one
to two piles per permit. Additionally, the number of fires without a permit (as estimated by each Fire District) was
included and assumed to represent a single fire. The amount of material burned was calculated using the same
assumptions as opening burning for Class C (1-5 piles) in Table 24 but the pile size was changed to a
maximum of 2 m x 3 m as per the BC Wildfire regulation for Category 2 burns (Government of British Columbia,
2005). The estimated amount of material burned is presented in Table 29. This amount (1000 tonnes) is similar
in magnitude to the yard waste estimated using the data from CVRD (1849 tonnes), and thus, the emissions
from backyard burning are assumed to be reasonable.

Table 29: Estimated Amount of Backyard Burn Material (tonnes per year)

Amount of Material Burned

Fire Type Number of Permits* Number of Fires in 2015
(tonnes)
Backyard Burn Permit 1436 2154 460
Burns without a Permit ’ 865 195
Recreational Fires 385 385 0.8
Landclearing Fires** 20 45 344
Total Amount Burned 999.8

*The number of fires without a permit was provided by survey with each fire district, thus there is no value for the number of permits
**Emissions from landclearing fires are addressed in section 2.2.3.1 and these amounts have been added into Table 23

2.2.3.5 Wildfire

The BC Wildfire Service collects and publishes several types of data on current and historical wildfires
throughout the province. They also published a dynamic list and interactive map of all current wildfires larger
than 0.01 hectares for the current year (May 2016-May 2017) for each Fire Service Area. A filter of the Coastal
Fire Centre current wildfire list for fire areas 7 and 8 resulted in a list of 6 fires totaling 43.8 hectares, all of
which were outside of the Comox Valley.

The BC Wildfire service also produces GIS files with the point locations and sizes (polygons) for wildfires in
2016. The point locations file listed 1,049 individual fires in the province, but the size file only lists sizes for 214
fires. When compared to the Comox Valley, the point locations file listed 10 wildfires, but none of these fires
were listed in the size file, meaning the corresponding size of each fire is unknown.
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In addition, the BC Wildfire Service publishes historical wildfire data including locations, size, and data in GIS
format to the end of 2014. This data source listed two wildfires with a total of 5.3 hectares burned in 2014. This
dataset, being the most complete set of recent data, was used for determining emissions from wildfires.

Wildfire emission factors were calculated from data obtained from Wildfire CAC Emission Inventory for 2011
report (McCormick, 2012). The estimated amount (in tonnes) of TPM, PM;, and PM, s emitted were divided by
the total area burned for the Coastal Region. The effective emission factors for the Coastal Region and the
corresponding emissions estimated for wildfire burns in the CVRD are presented in Table 30.

Table 30: Effective Emission Factors for Wildfire Burning in the Coastal Region
(kilogram per hectare)

Emission Factor
(kg/ha)

667 | 481 | 444

2.2.4 Miscellaneous Sources

Miscellaneous sources of PM include meat cooking, cigarettes, dry cleaning, crematoria, and structural fires.
PM emissions from the BC emissions inventory (Environment and Climate Change Canada, 2016) were scaled
to the CVRD using human population. PM emissions from the BC emissions inventory are shown in Table 31.
Population was taken from BC Statistics (BC Statistics, 2016), the 2014 population for BC used was 4,638,415,
and the population for the CVRD for 2015 was 64,634.

Table 31: 2014 BC Emissions from Miscellaneous Sources
2014 BC Emissions
Emission Source (tonnes per year)
Meat Cooking 1,114.0 1,114.0 1,114.0
Cigarettes 39.0 39.0 39.0
Area Miscellaneous Dry Clear?ing 10 10 10
Crematorium 1.0 1.0 1.0
Structural Fires 22.0 22.0 20.0
Miscellaneous subtotal 1,177.0 1,177.0 1,175.0
2.3 Mobile

Mobile emission sources include on-road vehicles, non-road equipment, marine vessels, locomotives and
aircraft. Direct PM emissions from mobile transportation sources are a small portion of the TPM in BC at less
than 1% (Environment and Climate Change Canada, 2016).
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PM emissions from the BC emissions inventory (Environment and Climate Change Canada, 2016) were scaled
to the CVRD using appropriate surrogate data for all mobile sources except marine transportation. Mobile
emissions for all of BC are shown in Table 32.

The emission amounts in Table 32 were scaled down to the CVRD region using surrogate data from the 2010
CEEI, the 2011 Census of Agriculture and Statistics Canada. The specific surrogates used for each emission
source by the categories used in the 2014 BC air emissions inventory are shown in Table 33. The surrogates
used for each mobile emission source are also further discussed in the following sections.
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Table 32: Province-Wide (BC) Mobile Source Emissions for 2014

2014 BC Emissions
(tonnes per year)

Emission Source

Light-duty diesel trucks 36 36 35
Light-duty diesel vehicles 33 33 32
Light-duty Light-duty gasoline trucks 297 297 273
On-road Light-duty gasoline vehicles 255 255 235
Motorcycles 3 3 3
Mobile Heavy-duty Heavy-duty diesel vehicles 1181 1181 1146
vehicles Heavy-duty gasoline trucks 61 61 56
Non-road vehicles Off-road use of diesel 1225 1225 1200
Off-road use of gasoline/LPG/CNG 579 557 524
Marine Vessels Marine Transportation 2599 2495 2296
Aircraft Air Transportation 218 218 196
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Mobile Emission Scaling Surrogates

Emission Source

Mobile

BC 2014 Category

BC Value

Comox Valley
Value

Scaling Surrogate Name

Page 30

Surrogate
Data Source

Hoht-duty diesel 73,198,229 1,369,459 Diesel (litres) Light Trucks, Vans, SUVs
L'ghbgmg:;esel 35,730,800 1,096,181 Diesel (litres) Small Passenger Cars
Light- Tt ;
duty Light dt‘:l?(’:l?:so“”e 2,404,995,683 40,157,147 Gasoline & hybrid (litres) | Light Trucks, Vans, SUVs
nght-\(/:i;t]yi/c?ea;sollne 1,803,891,002 34,484,704 Gasoline & hybrid (litres) Small Passenger Cars
Motorcycles 14,451,157 305,713 Gasoline (litres) Motorcycles, Mopeds
on- Bus CEEI, 2010
road C ial Vehicles
- i ommercia i
Heavy-duty gasoline | 4 515 570 517 9,794,534 Diesel (litres)
trucks Motorhomes
Heavy- Tractor Trailer Trucks
duty
vehicles Bus
iaht- i i i Commercial Vehicles
Light-duty diesel 341,375,603 4.715,081 Diesel, hybnd, other
tI’UCkS (|Itl’es) Motorhomes
Tractor Trailer Trucks
Off-road use of diesel Census of
Nor!-road Off-road use of 62,900 1,188 Number Owned & Total Farm Machinery Agriculture,
vehicles - Leased
gasoline/LPG/CNG 2011
Off-road use of diesel _— .
Non-road Total Building Permits, -
vehicles Off-road use of 13,125,233 147,338 Dollar Value $ 201% BC Statistics
gasoline/LPG/CNG
Aircraft Air Transportation 1,398,732 21,124 Number Total, itinerant and local Statistics
movements (3) Canada
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2.3.1 On-road vehicles

The 2014 BC emissions inventory estimates for on-road vehicles were scaled from a BC total to the CVRD
using the predicted fuel consumption from the 2010 CEEI reports for BC. Fuel consumption by thirteen vehicle
class and fuel type combinations from the CEEI were mapped to seven mobile source categories from the BC
inventory. Each of the seven mobile source categories was scaled from the Provincial to regional total
individually.

2.3.2 Non-road equipment

Non-road equipment can be further divided by sector of use including: agricultural; construction; industrial;
commercial; lawn and garden equipment; and, recreational off-road vehicles. However, results from the FVRD
have indicated that agricultural and construction equipment contributes to over 85% of the PM from all non-road
sources (RWDI, 2016). The 2014 BC emissions inventory estimates for non-road vehicles were therefore
scaled to the CVRD using appropriate scaling factors derived from surrogate data for agricultural and
construction equipment. BC emissions from non-road equipment were assumed to be split between agriculture
and construction at 50% share per sector. Each of these emissions were then downscaled to the CVRD using
the surrogates listed in Table 33. The number of vehicles owned and leased as reported to the 2011 Census of
Agriculture by census consolidated subdivision (CCS) was used to scale the non-road agricultural equipment
emissions. The 2015 annual dollar value in building permits was used to scale the non-road construction
equipment emissions.

2.3.3 Marine Vessels

Particulate emissions are expected to be produced by ferries, recreational vessels and fishing vessels in the
Comox Valley. For this study, emission estimates from marine vessel movements in 2015 were provided by
Environment and Climate Change Canada (ECCC) from earlier results output from the prototype Marine
Emission Inventory Tool (MEIT v4.1). It should be noted that the values provided from MEIT have not been fully
validated (per ECCC). Emissions from MEIT were provided for the region shown in Figure 4. Emissions over
this area are shown in Table 34.

Table 34: Marine Emission Inventory Tool Emissions® for the CVRD?

2015 MEIT Prototype Emissions
Emission Source (tonnes per year)

TPM PMzo
Marine Vessels | 19.4 | 19.4 | 17.8

1. Emissions were extracted from a MEIT prototype and have not been validated yet
2. Emissions from MEIT were provided for a region bounded by a latitude range of -125.555 and a longitude range of -124.570 and
49.921 and 49.404.
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Figure 4:

2.3.4 Locomotives and Rail Equipment

Map of Marine Emissions Included from MEIT

All railways within the geographic scope of this project were closed prior to 2011 resulting in zero PM emissions

from this source.

2.3.5 Aircraft

RWDI obtained the number of Landings and Take-offs (LTOs) for civilian and military aircraft at the Comox
Valley Airport in 2015 from the Royal Canadian Air Force’'s 19 Wing Comox AFB. A representative from the
Comox Valley Airport confirmed that although aircraft movements vary from year to year, traffic did not increase
significantly in 2015. Two smaller commuter and recreational airports were contacted by email for information
but neither responded. Canada wide aircraft movements were also collected from Statistics Canada for 2014

and are listed in with the Comox totals in Table 35.

Table 35:

Total Aircraft Landings and Take-offs (LTOs)

Region 2015 LTOs

Canada 6,085,333
British Columbia 1,398,732
Comox 21,124

The BC emission estimates from aircraft were downscaled to the CVRD using the total aircraft movements from
the Comox Valley Airport and the total for all airports in BC as reported by Statistics Canada (Statistics Canada,

2016).
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2.4 Fugitive Dust

Fugitive dust emissions result from mobile equipment operating on dust emitting surfaces such as from paved
and unpaved roadways, industrial areas, and landfills. Fugitive dust sources included in this section are
associate with industrial sources, construction operations, and landfills. Fugitive dust from paved and unpaved
roads has been included in a separate section. Emission estimates for fugitive dust from roads are typically
large, however, as noted previously, most fugitive road dust is in the coarse (>44 um) size fraction (Pace, 2005)
and thus settles out of the air in close proximity (e.g., within 100 meters) of the emission source (Desert
Research Institute, 2000).

2.4.1 Industrial sources

Tayco Paving Company was the only industrial facility within the CVRD to report emissions of fugitive dust to
the NPRI in 2014 as shown in Table 36.

Table 36: Fugitive Dust PM Emissions from Industrial Sources reported to the NPRI in 2014

2014 Emissions
Emission Source (tonnes per year)

Fugitive Dust Industrial Sources Tayco Paving Company ‘ 3.74 ‘ 1.06 | 0.11

2.4.2 Construction Operations

Fugitive dust from construction operations were calculated using the method described in Metro Vancouver’'s
2005 Emission Inventory (Metro Vancouver, 2007), which contains monthly emission factors for 6 different
building types. Emission factors were multiplied by the number of dwellings or value of construction built, the
assumed number of months of construction, and an average size of building as shown in Table 37. The number
of dwellings or value of construction built for each of the 6 building types was extracted from the 2015 Building
Permit data from BC Statistics (BC Stats, 2016) as shown in Table 38.

Table 37: Factors for Emissions of Construction Dust
Conversion Adjusted EF (tonnes Adjusted EF
Factor Duration TPM and PMjo/ha- (tonnes PMas/
(hal/unit) month) ha-month)
Single-detached Dwellings 0.067 4.2 0.014 0.0028
Duplex/Row Dwellings 0.067 4.2 0.014 0.0028
Apartment Dwellings 0.02 12 0.049 0.0098
Commercial $ million 0.55 11 0.085 0.017
Industrial $ million 0.55 11 0.085 0.017
Institutional $ million 0.27 11 0.085 0.017
Table 38: Building Permits in Comox Valley Regional District in 2015

Building Types Value or Number of Buildings Permitted

(Units)

Industrial ($000) 4,478
Institutional and Government ($000) 43,070
Commercial ($000) 13,905
Residential Units (total #) 370
Residential Units -single dwelling (#) 163
Residential Units- Row (#) 3
Residential Units- Apartments (#) 195

2.4.3 Landfills

Emissions of fugitive dust from landfills from the BC emissions inventory (Environment and Climate Change
Canada, 2016) were scaled based on the total volume of waste predicted and reported from the CEEI for 2010.
The 2014 BC emissions inventory reported: 192,022 tonnes of TPM; 57,635 tonnes of PMj; and, 11,542
tonnes of PM, s for all of BC. The CEEI estimated that 2,386,715 tonnes of solid waste was produced in BC in
2010, and 44,224 tonnes of solid waste was produced in the CVRD in 2010.
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2.5 Road Dust

Road Dust emissions are presented in a separate section of this report, in keeping with current emission
inventory trends. Fugitive dust from paved and unpaved roads results from traffic movements which suspend
material into the atmosphere. Current methods for estimating emissions of road dust include a large degree of
uncertainty as estimates are based on a number of site-specific variables which are not known with any
certainty without extensive field measurements. Particulate matter that is suspended on roads is typically
crustal matter of larger size fractions (e.g., > 44 um). The largest particles tend to settle out within the first 100
m of the roadway, which provides inherent mitigation of about 75% of emissions (Desert Research Institute
2000). For this reason, road dust emissions are typically highly conservative.

Emissions from paved and unpaved roads were provided by the BC emissions inventory (Environment and
Climate Change Canada, 2016) in three categories: tire wear and brake lining; dust from paved roads; and,
dust from unpaved roads (see Table 39). The 2014 BC emissions inventory estimates for paved and unpaved
roads were scaled from a BC total to the using the predicted fuel consumption from the 2010 CEEI reports for
BC as shown in Table 40. Fuel consumption for all vehicle classes and all fuel type combinations from the CEEI
were summed to Provincial and regional totals and used to scale emissions from tire wear and brake lining and
dust from paved roads. Consumption of diesel fuel was used to scale dust from unpaved roads.

Table 39: 2014 BC Road Dust Emissions
2014 BC Emissions
Emission Source BC 2014 Emission Category (tonnes)
Tire wear & Brake Lining 772 772 189
;i‘é‘;‘: &Unpaved  "n ot from Paved Roads 551,352 105,677 25,350
Dust from Unpaved Roads 347,436 118,543 17,118
Total Road Dust 899,560 224,992 42,657
Table 40: Road Dust Emission Scaling Surrogates
Fuel Consumption
Emission Source BC 2014 Emission Category (L) Flggllu-lt—jyepde
Tire Wear & Brake Lining
Paved & Unpaved 5,894,855,894 83,962,333 A" fuel
roads Dust from Paved Roads
Dust from Unpaved Roads 1,321,549,546 12,260,174 Diesel fuel
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3 RESULTS

3.1 All Sources

Emissions of TPM, PMy,, and PM,s by source and source sector for 2015 for the CVRD are shown in
Table 41. Annual emissions of TPM, PM,, and PM, s from all sources (excluding road dust) are estimated
to be 901, 727, and 608 tonnes, respectively. The relative proportions of TPM, PM,, and PM, s by major
emission source category excluding fugitive dust are shown Figure 5, Figure 6 ,and Figure 7, respectively.
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Table 41: Particulate Matter Emissions for the CVRD

Emission Source

Page 36

2015 Emissions (tonnes per year)

Point Industrial Sources 1.6 0.6 0.2
Point Subtotal 1.6 0.6 0.2

Natural Gas - Residential 1.2 1.2 1.2

Natural Gas - Commercial/Industrial 1.0 1.0 1.0

. Propane 0.2 0.2 0.2

Space Heating Wood 225.6 213.0 212.8

Heating Oil 0.5 0.5 0.5

Space Heating Subtotal 228.5 215.9 215.7

Synthetic Fertilizer Application 0.2 0.1 0.03

Tilling 35.5 35.5 7.5

Harvesting 0.3 0.3 0.05

Agricultural Wind Erosion 51.1 25.6 3.8

Livestock movements 4.1 1.2 0.2

Crop Residue Burning 0.9 0.8 0.8

Agricultural Subtotal 92.1 63.6 12.4

Area Provincially Regulated - Pile 348.9 247.8 215.9
Provincially Regulated - Area 57.5 42.4 36.7

Municipally Regulated - Pile 6.2 4.8 4.1

Open Burning Recreational Fires 0.01 0.01 0.009
Regional/Municipal - Backyard Burns 17.2 17.2 17.2

Wildfire 3.5 2.6 2.4

Open Burning Subtotal 433.4 314.8 276.2

Meat Cooking 155 155 155

Cigarettes 0.5 0.5 0.5

Miscellaneous Dry Cleaning 0.01 0.01 0.01

Crematorium 0.01 0.01 0.01

Structural Fires 0.3 0.3 0.3

Miscellaneous Subtotal 16.4 16.4 16.4

Area Subtotal 770.3 610.7 520.7

On-road Light-duty _ 11.6 11.6 10.8

Heavy-duty vehicles 104 104 10.0

Mobile Non-road vehicles 34.1 33.7 32.6
Marine Vessels 19.4 19.4 17.8

Aircraft 3.3 3.3 3.0

Mobile Subtotal 78.7 78.3 74.1

Industrial Sources 3.7 1.1 0.1

Fugitive Dust Construction Operations 23.3 23.3 4.7
Landfills 22.8 12.6 8.4

Fugitive Dust Subtotal 49.8 36.9 13.1

Total (no road dust) 900.5 726.5 608.1
Paved and unpaved roads 11,087.3 2,615.9 522.6
Total (with Road dust) 11,987.8 3,342.4 1,130.7

Notes:  Totals may not equal the sum of components due to rounding.
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Figure 5: TPM Emissions for the CVRD, tonnes

(not including Road Dust)

Figure 6: PMip; Emissions for the CVRD, tonnes

(not including Road Dust)

Figure 7: PM,s Emissions for the CVRD, tonnes

(not including Road Dust)
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3.2 Industrial Sources

Emissions from industrial sources are shown in Table 42.

Table 42: Particulate Matter Emissions from Industrial Sources
2015 Emissions
Emission Source (tonnes per year)
Tayco Paving Company 151 0.65 0.23
Point Trueline Masonry and Landscape Products td. 0.01 - -
Hyland Precast Inc. 0.07 - -
Total 1.59 0.65 0.23

3.3 Area Sources

Emissions from area sources by source and type are shown in Table 43. Emissions from wood used for space
heating and provincially regulated pile burns make up the majority of the area source emissions, contributing 25%
and 48% of the TPM, respectively. The relative proportions of TPM, PM3,, and PM, 5 emissions from area sources
by emission source category are shown Figure 8, Figure 9, and Figure 10, respectively

Reputation Resources Results Canada | USEE}gCMZIIQfaS]l2China| Hong Kong | Singapore www.rwdi.com



RWDI#1700243
March 17, 2017

CONSULTING ENGINEERS

& SCIENTISTS

Table 43:

BC Ministry of Environment
Particulate Matter Emissions Inventory for the Comox Valley

Particulate Matter Emissions from Area Sources

Emission Source
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2015 Emissions
(tonnes per year)

Area

Natural Gas - Residential 12 12 12
Natural Gas - Commercial/Industrial 1.0 1.0 1.0
) Propane 0.2 0.2 0.2
Space Heating
Wood 225.6 213.0 212.8
Heating Oil 0.5 0.5 0.5
Space Heating Subtotal 228.5 215.9 215.7
Synthetic Fertilizer Application 0.2 0.1 0.03
Tilling 35.5 355 7.5
Harvesting 0.3 0.3 0.05
Agricultural Wind Erosion 51.1 25.6 3.8
Livestock movements 4.1 1.2 0.2
Crop Residue Burning 0.9 0.8 0.8
Agricultural Subtotal 92.1 63.6 12.4
Provincially Regulated - Pile 348.9 247.8 215.9
Provincially Regulated - Area 57.5 42.4 36.7
Municipally Regulated - Pile 6.2 4.8 4.1
Open Burning Recreational Fires 0.01 0.01 0.009
Regional/Municipal - Backyard Burns 17.2 17.2 17.2
Wildfire 35 2.6 2.4
Open Burning Subtotal 433.4 314.8 276.2
Meat Cooking 155 155 155
Cigarettes 0.5 0.5 0.5
Miscellaneous Dry Cleaning 0.01 0.01 0.01
Crematorium 0.01 0.01 0.01
Structural Fires 0.3 0.3 0.3
Miscellaneous Subtotal 16.4 16.4 16.4
Area Subtotal 770.3 610.7 520.7

Note: Totals may not equal the sum of components due to rounding.
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Figure 8: TPM Emissions from Area sources in the CVRD, tonnes
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Figure 9: PM;io Emissions from Area Sources in the CVRD, tonnes
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Figure 10: PM, s Emissions from Area Sources in the CVRD, tonnes

3.3.1 Space Heating

Space heating emissions by fuel type are shown in Table 44, Emissions from wood burning equipment are listed in
Table 45.

Table 44: Particulate Matter Emissions from Space Heating Sources by Fuel Type

2015 Emissions

Emission Source (tonnes per year)

Natural Gas - Residential 1.2 1.2 1.2
Natural Gas - Commercial/Industrial 1.0 1.0 1.0
Space Heating Propane 0.2 0.2 0.2
Wood 225.6 213.0 212.8
Heating Oil 0.5 0.5 0.5
Space Heating Total 228.5 215.9 215.7
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Table 45: Particulate Matter Emissions from Wood Burning Equipment (tonnes per year)
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TPM 9.5 34.4 8.5 0.1 2.2 17.2 1.6 34.0 66.8 2.0 44.9 4.3 225.6
PMio 9.0 33.0 8.0 0.1 2.0 16.2 15 32.1 62.9 1.9 42.3 4.0 213.0
PMas 9.0 32.8 8.0 0.1 2.0 16.2 1.5 32.1 62.9 1.9 42.3 4.0 212.8

Note: Totals may not equal the sum of components due to rounding.
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3.3.2 Agricultural Sources
Emissions from agricultural sources are shown in Table 46.
Table 46: Particulate Matter Emissions from Agricultural Area Sources by Emission Sources and
CCSs
2015 Emissions
Emission Source (tonnes per year)
Comox Valley A 0.04 0.02 0.01
Synthetic Ferti“zer App"cation Comox Va"ey B Lazo North 0.03 0.01 0.00
Comox Valley C Puntledge -
Black Creek 0.14 0.07 0.02
Synthetic Fertilizer Application Subtotal 0.21 0.10 0.03
Comox Valley A 7.71 7.71 1.62
Tilling Comox Valley B Lazo North 5.65 5.65 1.19
Comox Valley C Puntledge -
Black Creek 22.14 22.14 4.65
Tilling Subtotal 35.50 35.50 7.45
Comox Valley A 0.10 0.10 0.02
Harvesting Comox Valley B Lazo North 0.04 0.04 0.01
Comox Valley C Puntledge -
Black Creek 0.16 0.16 0.02
Harvesting Subtotal 0.31 0.31 0.05
Agricultural
Comox Valley A 5.83 291 0.44
Wind Erosion Comox Valley B Lazo North 5.49 2.74 0.41
Comox Valley C Puntledge -
Black Creek 39.82 19.91 2.99
Wind Erosion Subtotal 51.13 25.57 3.83
Comox Valley A 0.71 0.22 0.03
Livestock movements Comox Va"ey B Lazo North 0.56 0.19 0.03
Comox Valley C Puntledge -
Black Creek 219 0.83 0.13
Livestock movements Subtotal 4.07 1.24 0.20
Comox Valley A 0.17 0.17 0.16
Crop Residue Burning Comox Va"ey B Lazo North 0.08 0.08 0.07
Comox Valley C Puntledge -
Black Creek 0.61 0.60 0.57
Crop Residue Burning Subtotal 0.86 0.85 0.81
Agricultural Total 92.08 63.55 12.37

Note: Totals may not equal the sum of components due to rounding
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3.3.3 Open Burning
Emissions from open burning sources are shown in Table 47 and illustrated in Figure 11.
Table 47: Particulate Matter Emissions from Open Burning Sources by Emission Sources and CCS
2015 Emissions
Emission Source (tonnes per year)
Class A 340.2 241.3 210.3
Provincially Regulated - Class B 6.19 4.58 3.89
Pile Class C 2.47 1.92 1.64
Provincially Regulated - Pile 348.9 2478 215.9
Subtotal
Provincially Regulated - ;:rea. A ——— 575 424 36.7
Area rovincially Regulated - Area
Sl 57.5 42.4 36.7
Open Municipally Regulated - Municipally Regulated - Pile 6.2 48 a1
Burning Pile Subtotal ; - :
Recreational Fires Recreational Fires Subtotal 0.01 0.01 0.009
Yard Waste 11.9 3.77 3.77
) Clean Wood Waste 11 0.04 0.04
Backyard Burning
Cut Grass & Raked Leaves 4.2 0.14 0.14
Backyard Burning Subtotal 17.2 3.9 3.9
- Wildfire subtotal 3.53 2.55 2.36
Wildfire —
Wildfire Subtotal 3.53 2.55 2.36
Open Burning Total 4334 314.8 276.2

Note: Totals may not equal the sum of components due to rounding.
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Figure 11:
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Particulate Matter Emissions from Open Burning Sources in the CVRD, tonnes
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3.3.4 Miscellaneous Sources

Emissions from miscellaneous sources are shown in Table 48.

Table 48: Particulate Matter Emissions from Miscellaneous Sources
2015 Emissions
Emission Source (tonnes per year)
Meat Cooking 155 155 155
Cigarettes 0.5 0.5 0.5
Miscellaneous Dry Clear?ing 0.0 0.0 0.0
Crematorium 0.0 0.0 0.0
Structural Fires 0.3 0.3 0.3
Miscellaneous Subtotal 16.4 16.4 16.4

3.4 Mobile

Emissions from mobile sources by source are shown in Table 49. Emissions from mobile sources collectively
contribute only 7.4% of the TPM in the CVRD (excluding fugitive dust).

Table 49: Particulate Matter Emissions from Mobile Sources

2015 Emissions

Emission Source (tonnes per year)
Light-Duty 11.58 11.58 10.75

On-road -
Heavy-Duty Vehicles 10.38 10.38 10.03
) Non-Road Vehicles 34.07 33.66 32.56
Mobile -

Marine Vessels 194 194 17.8
Aircraft 3.29 3.29 2.96
Mobile Subtotal 78.7 78.3 74.1
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3.5 Fugitive Dust

Emissions from fugitive sources by source are shown in Table 50.

Table 50: Particulate Matter Emissions from Fugitive Dust Sources
2015 Emissions
Emission Source (tonnes per year)
Industrial Sources 3.7 11 0.1
- Construction Operations 23.3 23.3 4.7
Fugitive Dust -
Landfills 22.8 12.6 8.4
Fugitive Dust Subtotal 49.8 36.9 13.1

Note: Totals may not equal the sum of components due to rounding.

3.6 Road Dust

Emissions of from road dust are shown in Table 51. Emissions from fugitive dust (shown in Table 52) contribute
to 93% of the TPM, 80% of the PM,,, and 47% of the PM, 5.

Table 51: Particulate Matter Emissions from Fugitive Dust Sources
2015 Emissions
Emission Source (tonnes per year)
TPM
Road Dust Paved & Unpaved Roads ‘ 11,087.3 ‘
Table 52: Particulate Matter Emissions from Fugitive Dust and Other Sources
2015 Emissions
Emission Source (tonnes per year)
TPM
Point 1.6 0.6 0.2
Area 770.3 610.7 520.7
Mobile 78.7 78.3 74.1
Fugitive Dust 49.8 36.9 131
Total (no Road dust) 900.5 726.5 608.1
Road Dust 11,087.3 2,615.9 522.6
Total (with Road dust) 11,987.8 3,342.4 1,130.7

Note: Totals may not equal the sum of components due to rounding.
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APPENDIX 1: DETAILED AGRICULTURAL EMISSIONS
INVENTORY METHOD

4.1 Agricultural Sources

Particulate matter is produced from agricultural activities including the addition of synthetic fertilizers, tilling and
harvesting of crops, wind erosion on fields, livestock husbandry, and the use of agricultural on- and non-road
vehicles and equipment. Agricultural non-road vehicles and equipment has been discussed in section 2.3.2.

The Canadian Census of Agriculture provides the land in crops by crop type and the head of livestock (on a
particular date) by Census Consolidated subdivision (CCS) every five years. The most current Census of
Agriculture is from 2011, the 2016 Census data are not expected to be available until 2017 at the earliest. The
base quantities used for the emissions from agricultural sources in this inventory were all extracted from the
2011 Census of Agriculture for the CCSs for Comox Valley: Comox Valley A (5926021), Comox Valley B (Lazo
North) (5926022), and Comox Valley C (Puntledge - Black Creek) (5926024). Census consolidated subdivisions
(CCSs) within the CVRD are shown in Figure 12.

MAP 2A

British Columbia

2011 Census Divisions and
Census Consclidated Subdivisions

Legend
Census Agricultural Region
Census Division

- Census Consolidated Subdivision
Urban Centre

26 Comox Valley
21 Comox Valley A
22 Comox Valley B (Lazo North)
24 Comox Valley C (Puntledge -
Black Creek)

ensus Agricultural Regions

‘Source: 2011 Genzs of Agrivaturs. Miag produced by Remoe Sersing and Geozpatil Analyss,
Agricutture Ghvsion, Siasics Canada ‘Agricuture Division, Satztics Canaca, 2012

Figure 12: BC Census Division 1 (Vancouver Island-Coast) Showing Consolidated Subdivisions and the
CVRD.
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4.1.1 Synthetic Fertilizer Application

Particulate emissions were based on the method used by Environment Canada to calculate PM emissions from
fertilizer application as part of the national emissions inventory. The emissions of PM are based on the quantity
of fertilizer applied with global emission factors that account for the handling and storage as well as the
spreading of fertilizers (Environment Canada, 2006). The general emission equation is shown in Equation 16.
PM emission factors per tonne of fertilizer applied are shown in Table 53. The amount of fertilizer applied
(summed per crop type) is equal to the area of land per crop multiplied by a fertilizer application density which
varies by crop.

Equation 16: Particulate Matter Emissions from Fertilizer Application

PM Emissions (kg)

k
= Area of land per crop (hectare) X Amount of Fertilizer applied per crop <h—‘i>

k
X PM Emission Factor < g )
tonne
Table 53: Particulate Matter Emission Factors for Fertilizer Application
Pollutant Emission Factor (kg/t Fertilizer)
PM 2.23
PMio 1.09
PM; 5 0.31

A detailed method for estimating monthly emissions of ammonia from fertilizer application was developed by
Sheppard et al. (Sheppard, Bittman, & Bruulsema, 2009). This method includes calculating the fertilizer
application rate for 37 different crop types by four different fertilizer solution groupings (15 of these crop types
are relevant to the CVRD). The work completed by Sheppard et al. (Sheppard, Bittman, & Bruulsema, 2009)
used fertilizer sales data from the Canadian Fertilizer Institute (CFl) to partition nitrogen fertilizer amounts into
four main forms: urea, nitrogen solutions (typically urea ammonium nitrate), anhydrous ammonia, and ‘others’.
The fertilizer application rate by census crop and fertilizer type are shown in Table 54 and the crop area by CCS
is shown in Table 55.
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Table 54:

Census Field

Particulate Matter Emissions Inventory for the Comox Valley

Fertilizer Application Density by Census Crop and Fertilizer Type

Fertilizer Application Rates
(kg/ha)

UAN

Page A1-3

Anhydrous

Alfalfa_and_alfalfa_mixtures_hectares 0.28 0.54 0.00 1.44

Blueberries_total_area_hectares 26.24 50.43 0.02 134.36
Carrots_hectares 31.46 60.47 0.02 161.12
Census_All_131 Barley_hectares 21.08 40.52 0.01 107.95
Corn_for_silage_hectares 14.07 27.05 0.01 72.07
Fall_rye_hectares 10.39 19.98 0.01 53.23
Green peas_hectares 15.73 30.24 0.01 80.56
Mixed_grains_hectares 17.30 33.26 0.01 88.62
Other vegetables 48 hectares 13.62 26.19 0.01 69.77
Potatoes_hectares 20.20 38.82 0.01 103.43
Raspberries_total_area_hectares 19.07 36.66 0.01 97.68
Spring_rye_hectares 10.39 19.98 0.01 53.23
Spring_wheat_excluding_durum_hectares 21.39 41.12 0.01 109.56
Sweet corn_hectares 35.11 67.49 0.02 179.82
Tomatoes_hectares 41.85 80.45 0.03 214.35

Table 55:

Census Crop

Crop Area by CCS and Crop Type

Crop Area by CCS (ha)

Comox Valley C

Black Creek
Alfalfa_and_alfalfa_mixtures_hectares 284.0 83.0 197.0
All_other_tame_hay_and_fodder_crops_hectares 412.0 183.0 1977.0
Blueberries_total_area_hectares 4.0 2.0 15.0
Carrots_hectares 1.0 1.0 0.0
Census_All_131 Barley_hectares 0.0 30.0 84.0
Corn_for_silage_hectares 74.7 0.0 261.3
Fall_rye_hectares 23.0 0.0 23.0
Forage_seed_for_seed_hectares 0.0 0.0 243.0
Green peas_hectares 1.0 0.0 0.0
Mixed_grains_hectares 5.0 0.0 0.0
Oats_hectares 4.8 0.0 14.3
Other vegetables 48 hectares 7.0 1.0 3.0
Potatoes_hectares 1.0 26.9 67.1
Raspberries_total_area_hectares 1.0 1.0 10.0
Spring_rye_hectares 13.0 0.0 0.0
Spring_wheat_excluding_durum_hectares 0.0 0.0 1.0
Sweet corn_hectares 115 35 4.0
Tomatoes_hectares 1.0 0.0 1.0
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The method used by Environment Canada is based on a technique for Phosphorous-based fertilizers developed
in 1973. Environment Canada is one of the few agencies that incudes PM from fertilizer application in their
emissions inventory. The US EPA currently states that “emission factors are not presently available for PM”
(from fertilizer application) (US EPA, 1995).

4.1.2 Tilling

Particulate matter is released from the disturbance of soils during the tilling of fields and harvesting of crops.
The EPA method for agricultural tilling was used with local improvements (Poon & Robbins, 2006). Tilling
emissions are dependent on crop-specific and region-specific factors. Crop-specific factors including the area
tilled and the number of tills per year (often expressed as the years between renovations). Region-specific
factors include the moisture reduction factor (an expression of the local precipitation pattern) and the local silt
content.

The general emission equation is shown in Equation 17. Emissions of PM, PM,o, and PM, s are calculated per
crop type and per season. Emissions are based on the crop area (in hectares), the number of tillings (passes),
and an emission factor calculated specifically for the region and season. The area per crop for each CCS is
shown in Table 56.

Equation 17: Tilling Emission Equation

Emissions per crop per season (py pm,opMys) =
Area per crop (ha) X Number of tillings per crop and per season X Emission Factor iy, pm,opm, ) X
Tillage Factor(unitless)
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Table 56: Crop Area by CCS and Crop Type for Tilling and Harvesting

Crop Area by CCS

Census Crop

QLY

Comox Valley C
Puntledge —

Comox Valley B
Comox Valley A Lazo North

Black Creek

Alfalfa_and_alfalfa_mixtures hectares 284.0 83.0 197.0
All_other_tame_hay and_fodder_crops_hectares 412.0 183.0 1977.0
Apples_total_area_hectares 12.0 7.0 4.0
Beets_hectares 0.0 1.0 0.0
Blueberries_total_area hectares 4.0 2.0 15.0
Broccoli_hectares 0.0 2.0 0.0
Cabbage_hectares 0.0 0.3 0.7
Carrots_hectares 1.0 1.0 0.0
Cauliflower_hectares 1.3 0.7 0.0
Census_All_131 Barley hectares 0.0 30.0 84.0
Census_All 131 Total corn_44 hectares 74.7 0.0 261.3
Cherries_sweet _total area hectares 0.0 0.3 1.7
Corn_for_silage hectares 74.7 0.0 261.3
Cranberries_total_area_hectares 5.3 16.0 10.7
Cucumbers_hectares 0.0 0.0 1.0
Dry onions yellow Spanish cooking etc _hectares 1.0 0.0 0.0
Fall_rye hectares 23.0 0.0 23.0
Forage seed for_seed_hectares 0.0 0.0 243.0
Grapes_total _area_hectares 7.0 13.0 5.0
Green peas_hectares 1.0 0.0 0.0
Lettuce hectares 2.4 0.6 1.0
Mixed_grains_hectares 5.0 0.0 0.0
Oats_hectares 4.8 0.0 14.3
Other vegetables 48 hectares 7.0 1.0 3.0
Other_field_crops_46 hectares 2.3 0.0 0.8
Other_fruits_berries_and_nuts_total area 47 hectares 14.0 2.0 42.0
Pears total area hectares 2.0 2.0 1.0
Peppers_hectares 0.0 0.0 1.0
Plums_and_prunes_total_area_hectares 1.0 2.0 0.0
Potatoes_hectares 1.0 26.9 67.1
Pumpkins_hectares 2.0 0.7 0.3
Raspberries_total_area_hectares 1.0 1.0 10.0
Saskatoons_total_area hectares 0.5 0.0 0.5
Shallots and green onions_hectares 0.0 0.4 0.6
Spinach_hectares 0.8 0.3 0.0
Spring_rye_hectares 13.0 0.0 0.0
Spring_wheat_excluding_durum_hectares 0.0 0.0 1.0
Squash and zucchini_hectares 1.0 1.0 1.0
Strawberries_total_area_hectares 2.0 0.0 2.0
Sweet corn_hectares 115 35 4.0
Tomatoes hectares 1.0 0.0 1.0
Total vegetables excluding greenhouse vegetables hectares 19.0 28.0 16.0
Total_area_of fruits_berries_and_nuts_hectares 43.0 57.0 85.0
Total_rye 45 hectares 0.7 0.0 0.3
Total wheat 43 hectares 0.0 0.0 2.0
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The number of tills per crop is based on the census agricultural region and the month. The number of tills
(passes) for each region has been developed with expertise from Ministry of Agriculture staff as part of the BC
Agricultural Air Emissions Inventory (RWDI, 2014). The number of tills per month is shown in Table 57, no tilling
is done in January or December. The number of tills per season were provided by BC Ministry of Agriculture
staff and divided over the months within the season or year. The tillage factor is assumed to 100% minus the
percentage of area managed with no-till or zero-till practices. For the CVRD, the tillage factor was set to 76%.
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Table 57: Tilling Practices per Season by Crop Category for Vancouver Island

Census Crop

Alfalfa_and_alfalfa_mixtures_hectares 0.25 0.25 0.25 0.25 0.00 0.00 0.00 0.13 0.13 0.13
Apples_total_area_hectares 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Apricots_total_area_hectares 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Asparagus non-producing_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Asparagus producing_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Beets_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Blueberries_total_area_hectares 0.22 0.22 0.22 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Broccoli_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Brussels sprouts_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Buckwheat_hectares 0.63 0.63 0.63 0.63 0.00 0.00 0.00 0.50 0.50 0.50
Cabbage_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Canary_seed_hectares 0.25 0.25 0.25 0.25 0.00 0.00 0.00 0.13 0.13 0.13
Canola_rapeseed_hectares 0.63 0.63 0.63 0.63 0.00 0.00 0.00 0.50 0.50 0.50
Caraway_seed_hectares 0.63 0.63 0.63 0.63 0.00 0.00 0.00 0.50 0.50 0.50
Carrots_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Cauliflower_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Celery_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Census_All_131 Barley_hectares 0.63 0.63 0.63 0.63 0.00 0.00 0.00 0.50 0.50 0.50
Census_All_131 Total_corn_44 hectares 0.75 0.75 0.75 0.75 0.00 0.00 0.00 0.25 0.25 0.25
Cherries_sour_total_area_hectares 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Cherries_sweet_total_area_hectares 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Chick_peas_hectares 1.25 1.25 1.25 1.25 1.00 1.00 1.00 0.00 0.00 0.00
Chinese cabbage_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Cucumbers_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Egt‘;rr‘é‘;”s yellow Spanish cooking etc 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
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Dry_field_peas_hectares 1.25 1.25 1.25 1.25 1.00 1.00 1.00 0.00 0.00 0.00
Dry_white_beans_hectares 1.25 1.25 1.25 1.25 1.00 1.00 1.00 0.00 0.00 0.00
Durum_wheat_hectares 0.25 0.25 0.25 0.25 0.00 0.00 0.00 0.13 0.13 0.13
Fall_rye hectares 0.63 0.63 0.63 0.63 0.00 0.00 0.00 0.50 0.50 0.50
Flaxseed_hectares 0.63 0.63 0.63 0.63 0.00 0.00 0.00 0.50 0.50 0.50
Grapes_total_area_hectares 0.22 0.22 0.22 0.22 0.00 0.00 0.00 0.00 0.00 0.00
Green and wax beans_hectares 1.25 1.25 1.25 1.25 1.00 1.00 1.00 0.00 0.00 0.00
Green peas_hectares 1.25 1.25 1.25 1.25 1.00 1.00 1.00 0.00 0.00 0.00
Lentils_hectares 0.63 0.63 0.63 0.63 0.00 0.00 0.00 0.50 0.50 0.50
Lettuce_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Mixed_grains_hectares 0.63 0.63 0.63 0.63 0.00 0.00 0.00 0.50 0.50 0.50
Mustard_seed_hectares 0.63 0.63 0.63 0.63 0.00 0.00 0.00 0.50 0.50 0.50
Oats_hectares 0.63 0.63 0.63 0.63 0.00 0.00 0.00 0.50 0.50 0.50
Other vegetables 48 hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Other_dry_beans_hectares 1.25 1.25 1.25 1.25 1.00 1.00 1.00 0.00 0.00 0.00
Other_field_crops_46_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
(_Jrﬁre‘g%:;“sits—be”ies—a”d—“”ts—tc’ta'—area—‘" 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Peaches_total_area_hectares 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Pears_total_area_hectares 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Peppers_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Plums_and_prunes_total_area_hectares 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Potatoes_hectares 1.25 1.25 1.25 1.25 1.00 1.00 1.00 0.00 0.00 0.00
Pumpkins_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Radishes_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Raspberries_total_area_hectares 0.30 0.30 0.30 0.30 0.19 0.19 0.19 0.65 0.65 0.65
Rutabagas and turnips_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
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Shallots and green onions_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Soybeans_hectares 1.25 1.25 1.25 1.25 1.00 1.00 1.00 0.00 0.00 0.00
Spinach_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Spring_rye_hectares 0.25 0.25 0.25 0.25 0.00 0.00 0.00 0.13 0.13 0.13
Spring_wheat_excluding_durum_hectares 0.63 0.63 0.63 0.63 0.00 0.00 0.00 0.50 0.50 0.50
Squash and zucchini_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Sugar_beets_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Sweet corn_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Tomatoes_hectares 1.50 1.50 1.50 1.50 0.50 0.50 0.50 0.67 0.67 0.67
Total_rye_45_hectares 0.63 0.63 0.63 0.63 0.00 0.00 0.00 0.50 0.50 0.50
Total_wheat_43_hectares 0.63 0.63 0.63 0.63 0.00 0.00 0.00 0.50 0.50 0.50
Triticale_hectares 0.63 0.63 0.63 0.63 0.00 0.00 0.00 0.50 0.50 0.50
Winter_wheat_hectares 0.63 0.63 0.63 0.63 0.00 0.00 0.00 0.50 0.50 0.50
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The tillage emission factor equation is shown in Equation 5. The base equation includes an empirically derived
constant (5.38) multiplied by a moisture reduction factor, particle size multiplier, and the silt content. The
particle size multiplier is used to estimate the fraction of PM that is PMy or PM, 5. The particle size multiplier is
typically assumed to be 0.21 for PMyy and 0.042 for PM; .

Equation 18: Tilling Emission Factor Equation

Emission Factor ppy pm,o,pmy5)
= 5.38 X Moisture reduction factor per season X Particle size multiplier py pu,,pu, ;)
x Silt content per region (%)%®

The moisture reduction factor reflects the precipitation accumulation which decreases the likelihood of particles
becoming airborne. Moisture reduction factors were generated by month for each of the eight agricultural
regions (based on the Census of Agriculture regions) for the detailed agricultural emissions inventory for the
MoA. The moisture reduction factors for Vancouver Island — Coast was used for the CVRD and are shown in
Table 58.

Table 58: Moisture Reduction Factors for Tilling Emission Factor Equation
Month Moisture Re_duction Factor
(unitless)
January 0.00
February 0.00
March 0.00
April 0.20
May 0.50
June 0.50
July 0.75
August 0.50
September 0.50
October 0.00
November 0.00
December 0.00

The silt content is a percentage based on typical soil type. The silt content values for each CCS were
developed using data from the Soil Landscapes of Canada version 3.2, developed by Agriculture and Agri-Food
Canada and shown in Table 12.
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Table 59: Silt Content by CCS
Silt content
CCs (%)
Comox Valley A 35.0
Comox Valley B Lazo North 43.6
Comox Valley C Puntledge - Black Creek 48.4

4.1.3 Harvesting

Particulate emissions from crop production arise from soil cultivation and harvesting. Emissions depend on crop,
soil type, cultivation method, and weather conditions before and while working. Environment Canada’s national
air emissions inventory includes emission quantities and methods for agricultural tilling and wind erosion, but
does not specifically include particulate emissions from harvesting.

The emission method from the BC Agricultural Air Emissions Inventory (RWDI, 2014) was used for this
inventory. The general emission equation is shown in Equation 19. It is assumed that each crop is harvested
only once annually. The PM,, emission factors are shown in Table 60. The California Air Resources Board
PM, s to PMyq ratio of 0.15 for agricultural harvesting ( Countess Environmental, 2006) was used to estimate
PM,s. And total PM was assumed equal to PMy The area by crop type is provided inTable 56.

Equation 19: PM;o Emissions from Agricultural Harvesting

k
Emissionspy,,(kg) = Annual crop area (ha) X Number of harvests X Emisison factor (h—‘z>

Table 60: PM;, Emission Factors for Harvesting by Crop Classification Groupings
Crop Classification Category Groupings PMuo Enzll(zsl;g)] IS
Corn 0.12
Grass/Hay/Alfalfa 0.25
Cereal, Grain & Oilseed 0.47
Pasture 0.00
Peas/Beans/Early Potatoes 0.31
All Other Vegetables 0.03
Turf 0.00
Tree Fruits Vines & Berries 0.01
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4.1.4 Wind Erosion

Particulate emissions result from wind erosion of tilled agricultural lands. Particulate emissions from wind
erosion of agricultural lands were calculated using the Wind Erosion Equation (WEQ) shown in Equation 20.
The WEQ relies on crop-specific and region-specific factors. Crop specific factors include the surface
roughness factor, the unsheltered field width factor and the vegetative factor. Crop-specific factors as
developed for the BC Agricultural Air Emission inventory (RWDI, 2014) were used. Region-specific factors
including the soil erodibility and climatic factor were developed readily for the Comox Valley.

Equation 20: Wind Erosion Equation

. . ton
Emissions Factorpy (W) =

AlTotal suspended particulate portion (0.025)] X I [Soil Erodibility( ton )] X

acre year
K [Surface roughness factor] x C [Climatic factor] x L'lUnsheltered field width factor] x
V'[Vegetative cover factor]

Total PM was speciated to PM;, and PM, 5 using factors from the WRAP Fugitive Dust Handbook (Countess
Environmental, 2006). The PMy,/PM ratio for wind erosion is 0.5. The PM,s/PMyq ratio for windblown fugitive
dust is 0.15.

As an aid in understanding the mechanics of this equation, the soil erodibility factor or “I", may be thought of as
the basic erodibility of a flat, very large, bare field in a climate highly conducive to wind erosion (i.e., high wind
speeds and high temperature with little precipitation). This factor was initially established for the WEQ for a
large, flat, bare field in Kansas that has relatively high winds along with hot summers and low precipitation. The
parameters K, C, L’ and V' may be thought of as reduction factors for a ridged surface, a climate less conducive
to wind erosion, smaller-sized fields, and vegetative cover, respectively, to adjust the equation for applicability
to field conditions that differ from the original Kansas field.

Individual land parcels were assigned soil textural classes (Table 61) using a standard soil texture triangle,
shown in Figure 13 (Soil Classification Working Group, 2013) and soil erodibility factor, “I", using GIS. The
percentage of particles in three size groupings: silt, sand and clay were extracted from Agriculture and Agri-
Food Canada’s Soil Landscapes of Canada National Soil DataBase (Agriculture and Agri-Food Canada, 2010).
Area-weighted erodibility factors, “I", were determined in GIS for each of the three CCSs and are shown in
Table 61.

Reputation Resources Results Canada | USAPIagﬁ(lﬂ-Sn(iﬁﬂlz:hina | Hong Kong | Singapore www.rwdi.com



BC Ministry of Environment

RWDI #1700243
March 17, 2017

100
a0
80 _ ;

50

Particulate Matter Emissions Inventory for the Comox Valley

50f—

Percant clay

40

30

110] . S

0

LS /s

Figure 13:

Table 61:

0 10 20 30 40

Percent sand

Soil Texture Triangle

Soil Erodibility, I, for Various Soil Textural Classes

50 60 70 80 40

100

Page A1-13

Predominant Soil Textural Class (torl?;(/):clgl-;}éar)
Sand 220
Loamy Sand 134
Sandy Loam, Clay, Silty Clay 86
Loam, Sandy Clay Loam, Sandy Clay 56
Silty Loam, Clay Loam 47
Silty Clay Loam, Silt 38

Table 62: Erodibility Factor, | per CCS

Erodibility factor

ces (tons per year)
Comox Valley A 84
Comox Valley B Lazo North 65
Comox Valley C Puntledge - Black Creek 56
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The surface roughness factor (K), unsheltered field width (L’), and vegetative cover (V') were assigned by crop
type using values developed by the US EPA (US EPA, 1974), as shown in Table 63.

Table 63: Wind Erosion Variables by Crop (USA EPA, 1974)
Crop K L, ft. V, Ib/acre L*, ft.
Alfalfa 1 1000 3000 250
Barley 0.6 2000 1100 500
Beans 0.5 1000 250 250
Corn 0.6 2000 500 500
Grain Hays 0.8 2000 1250 500
Oats 0.8 2000 1250 500
Potatoes 0.8 1000 400 250
Rye 0.6 2000 1250 500
Vegetables 0.6 500 100 125
Wheat 0.6 2000 1350 500

Monthly climatic factors, C, were taken from the BC Agricultural Air Emissions Inventory (RWDI, 2014) for
Vancouver Island - Coast and are shown in Table 64.

Table 64: Wind Erosion Equation, Monthly climatic factor, C

Climatic Factor, C

January 0
February 0
March 0
April 0.01
May 0.02
June 0.04
July 0.14
August 0.06
September 0.01
October 0
November 0
December 0

Total particulate matter (PM), PMy,, and PM, 5 emissions are calculated using the monthly emission factors
generated from Equation 7 multiplied times the area per crop. The area of each relevant crop was taken from

the 2011 Census of Agriculture and is shown in Table 65.
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Table 65: Crop Area by CCS for Wind Erosion Calculations

Crop Area (hectares)

Wind
Eg)rsc,)lsn Census Table Census Fields
Grouping Comox Valley | Comox Valley B Comoxl \galleyC
Lazo North FUEe ) =
Black Creek
Alfalfa Hay and field crops 2011 | Alfalfa_and_alfalfa_mixtures_hectares 284 83 197
Barley Hay and field crops 2011 | Barley_hectares 0 84

Mixed_grains_hectares
Canola_rapeseed_hectares

Grain Hays | Hay and field crops 2011 183 1977
Flaxseed_hectares
All_other_tame_hay_and_fodder_crops_hectares
Potatoes Hay and field crops 2011 | Potatoes_hectares 1
Vegetables Vegetables excluding Total vegetables excluding greenhouse 19 o8
greenhouse vegetables_hectares
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4.1.5 Livestock Movements

Particulate emissions from animal production result from animal housing and moving facilities. The emissions
methodology for PM from cattle, swine, poultry and horses was selected from the “A Review of Agricultural Air
Emissions Estimates for the Lower Fraser Valley of British Columbia” (Poon & Robbins, 2006). The transfer of
methodology from the LFV to CVRD assumes that agricultural livestock production operates similarly across the
West Coast of BC. The number of livestock was taken from the 2011 Census of Agriculture and is shown in

Table 66.
Table 66: Number of Livestock by CCS
Number of Livestock
(head)
Livestock
Comox Valley B Camo VellEy ©
Comox Valley A Lazo North Puntledge —
Black Creek
Horses 74 19 255
Swine 97 71 603
Poultry 3,857 1,232 18,586
Cattle 48 63 112

The recommended method for cattle assumes that only cattle in beef feedlots generate significant PM and that
the best conservative estimate of the number of cattle in beef feedlots is based on the number of beef steers.
The number of steers was taken from the 2011 Census of Agriculture and is shown in Table 66

The published PM;o emission factor is 11 kg/1000 head/day, with particle size multipliers of 3.0 for PM and 0.15
for PM, s resulting in the emission factors shown in Table 67. A climate correction factor of 0.572 was generated
for the Comox Valley which is equal to fraction of days with less than 2.0 mm of rain in the region.

Equation 21: Particulate Matter Emissions from Cattle

PMA =
% X EFpy10,daity X Particle size multiplier, X climate correction factor X days in feedlots (365)
Table 67: Particulate Matter Emission Factors for Cattle
Pollutant Effective Emission Factor
(kg/1000 steer/day)
PM 33
PMyo 11
PM; 5 1.65

The recommended methodology for swine uses Equation 22 with a PM emission factor of 1.854 mg/hr/kg swine.
PMj, to PM and PM, s to PM ratios of 0.5 and 0.1 were used. The mass per animal is shown in Table 68.
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Equation 22: Particulate Matter Emissions from Swine

PM = Number of swine (head) X Mass per animal (h:%) X EFpy nourty X Hours per year (8760) X

Particle size conversion

Table 68: Assumed Mass of Animal (Swine)
Census Livestock Category Number of head Maisé/[:;‘eeraf&ead
Boars_number 9 230
Swine Sows_and_gilts_for_breeding_number 80 170
Nursing_and_weaner_pigs_number 270 47
Grower_and_finishing_pigs_number 412 47

The recommended method for poultry depends on the length of production cycle and varies for pullets and
laying hens versus broilers, turkeys, and other poultry. The emission method varied between layers (pullets
under 19 weeks intended for laying, laying hens19 weeks and over, and layer and broiler breeders) and non-
layers (broilers roasters and Cornish, turkeys, and other poultry). The emissions from layers were calculated by
bird type using Equation 10. The number of livestock, PM emission factors, PMy, to PM and PM, 5 to PM ratios,
and hours per production cycle for layers is shown in Table 69.

The emissions from broilers (non-layers) were calculated by bird type using Equation 24. The number of
livestock, PM emission factors, PM;o to PM and PM, s to PM ratios, and hours per production cycle for broilers
(non-layers) is shown in Table 70.

Equation 23: Particulate Matter Emissions from Poultry Layers

PM =
mg

. . kg h
Number of birds (head) X Mass per animal (@) X EFpy production cycle (m)

Hours of production per year (8760) X Particle size conversion
Equation 24: Particulate Matter Emissions from Poultry Broilers (non-layers)

PM =
mg

. , k -
Number of birds (head) X Mass per animal (?Za) X EFpum production cycle (k;zl;ﬁ)
Hours of production per day X (Days of production + days of cleanout) X cycles per year X
Particle size conversion
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Table 69: Emission Equation Factors for Poultry Layers
EF for Production Hours per
Census Livestock Category NI G @ S [PEL [nzee Cycle Production
Head kg/head
mg/hr/kg hr/yr
Pullets under 19 weeks, intended for laying (63) 1605 0.75 1.266 8760
Poultry | Laying hens, 19 weeks and over (64) 5215 1.8 1.266 8760
Layer and broiler breeders (pullets and hens) (65) 333 1.8 1.266 8760
Table 70: Emission Equation Factors for Poultry Broilers (non-layers)
Mass per EF for Cleanout Cveles per
: Number of P Production Days per y P
Census Livestock Category Head Year
g kg/head el Syl Cycles/Year
9 mg/hr/kg Days y
Broilers, roasters and Cornish (66) 11870 1 5.61 24 40 2 6.5
Poultry | Turkeys (67) 2067 4.9 5.61 24 75 2 35
Other poultry 2585 1.8 5.61 24 75 2 3.5

Reputation Resources Results

Canada | USA | lBagelﬂléd q)f(5ﬂnz | Hong Kong | Singapore

www.rwdi.com




BC Ministry of Environment
Particulate Matter Emissions Inventory for the Comox Valley
RWDI#1700243
March 17, 2017
Page A1-19

CONSULTING ENGINEERS
& SCIENTISTS

The recommended method for horses separates the animals into horses in riding rings and in paddocks. This
method uses the total number of horses from the Census of Agriculture and assumes a split between horses in
riding rings (75%) and horses in paddocks (25%). The assumed splits are based on data from the Lower Fraser
Valley with an assumption that the CVRD has similar splits. The general emission equation is shown in
Equation 25 and the emission factors are shown in Table 71.

Equation 25: Particulate Matter Emissions from Horses

k
Emissions (kg) = Number of horses(head) % EF(%

Table 71: Particulate Matter Emission Factors for Horses

Horse Emission Factor

Pollutant
Riding Rings
PM 2.15 1.61
PM1o 0.72 0.54
PM, 5 0.11 0.08

4.1.6 Crop Residue Burning

Open burning is one disposal option for excess vegetation (crop residue) from crop production. Emissions are
based on an assumption of the amount of crop residue produced, the proportion of this residue which is
disposed of by incineration, and an emission factor. Emissions from the burning of crop residue were calculated
using Equation 26. The amount of crop residue produced is calculated using the land area in crops (by crop
category) and an assumed rate of residue production (also called the fuel loading) per crop type.

Equation 26: Agricultural Waste Burning Equation

. ] tonne residue
Emissions (kg) = Crop area (hectares) X Fuel Loading (W)

k
X Percentage of dry crop residue burned (%) X Emission Factor (—g)
tonne residue

Crop residue production (fuel loadings) were assigned by crop category. The percentage of dry crop residue
burned in various regions across the province was developed as part of the BC Agricultural Air Emissions
Inventory to be 0.5%. PM emission factors per crop were selected from the California Air Resources Board and

grouped into crop categories relevant to BC (California Air Resources Board, 2014). Emission factors and fuel
loadings per crop type are shown in Table 72.
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Table 72: Crop Residue Burning Emission Factors and Waste Production Rates
Emission Factors el Leeshie
Land Cover Category (kg/tonne)
. tonnesihectare)
Corn 5.8 5.7 5.4 9.4
Field Crops - Vegetables 8.7 8.5 8.2 4.7
Orchard Crops 4.0 4.0 3.7 5.1
Vine Crops 3.2 3.2 3.0 4.7
Field Crops - Hay 8.7 8.5 8.2 4.7
Grapes 3.2 3.2 3.0 14.0

The crop area by crop type was taken from 2011 Census of Agriculture for the census consolidated
subdivisions (CCSs) within the CVRD. Crop areas for specific crop fields and tables were grouped into crop
categories matching the emission factors as shown in Table 73. The total area in hectares for each crop
category and for each CCS in the CVRD are shown in Table 74.
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Table 73:

Land Cover

Category

Census Table
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2011 Census Tables and Fields per Crop Categories
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Orchard Crops

Fruits Berries Nuts

Census Fields

Apples_total_area_hectares

Cherries_sour_total_area hectares

Pears_total_area_hectares

Peaches_total_area_ hectares

Plums_and_prunes_total_area_hectares

Apricots_total_area_hectares

Cherries_sweet_total_area_hectares

Grapes Fruits Berries Nuts Grapes_total_area_hectares

Corn Hay and Fieldcrops Total_corn_44 hectares

Field Crops - Vegetables excluding greenhouses Total vegetables excluding greenhouse
Vegetables vegetables_hectares

Field Crops - Hay

Hay and Fieldcrops

Total_wheat_43_hectares

Alfalfa_and_alfalfa_mixtures_hectares

Oats_hectares

All_other_tame_hay_and_fodder_crops_hectares

Barley_hectares

Forage_seed_for_seed_hectares

Mixed_grains_hectares

Potatoes_hectares

Total_rye_45_hectares

Mustard_seed_hectares

Canola_rapeseed_hectares

Sunflowers_hectares

Soybeans_hectares

Canary_seed_hectares

Flaxseed_hectares

Ginseng_hectares

Chick_peas_hectares

Buckwheat_hectares

Lentils_hectares

Sugar_beets_hectares

Dry_field_peas_hectares

Caraway_seed_hectares

Dry_white_beans_hectares

Triticale_hectares

Other_dry_beans_hectares

Other_field_crops_46_hectares

Vine Crops

Fruits Berries Nuts

Strawberries_total_area_hectares

Blueberries_total_area_hectares

Raspberries_total_area_hectares

Saskatoons_total_area_hectares

Cranberries_total_area_hectares

Other_fruits_berries_and_nuts_total_area_47_hectares
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Table 74: Crop Area by Crop Category and CCS

Land Cover Category Fuel Loading

Field (tonnes/

Orchard Crops i

Crops

hectare)

Field Crops -
Vegetables

Vine
Crops

Comox Valley A 74.7 15 26.8 707.4 9.4
Comox Valley B

(Lazo North) 0 28 11.3 21 322.9 13 4.7
Comox Valley C

(Puntledge - Black 261.3 16 6.6 80.2 2584.7 5 5.1
Creek)
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APPENDIX 2: FIRE SURVEY REQUEST

Questions ‘ Response
Does your fire service area allow open/backyard burning
at some point during the year Yes/No
(or is it completely banned)?
If yes, please continue
Does your fire service area allow open/backyard burning ves/No

without a permit?

If so, which months is this allowed?

Provide a range of months

Can you estimate the amount of burning that occurs
without a permit during this time?

Use whatever description is most useful (e.g. “about
twice the amount that occurs in months requiring permit”,
“about 100 fires”, etc.)

Does your fire service area issue permits for
open/backyard burning?

Yes/No

If yes, during what months are these permits issued

Provide a range of months

If yes, how many permits were issued in 2015?

If exact values are not available please provide an
estimate of the typical number of permits issued.

If yes, how many permits were issued in 2014?

If exact values are not available please provide an
estimate of the typical number of permits issued.

Does this fire service area have any other specific
burning requirements?

e.g. restrictions on pile size, ventilation index, etc.

Approximately how many complaints or reports of illegal
burning do you receive per year?

Given your experience, can you estimate about how
many piles (with and without permit) are burned in your
fire service area annually?

Burns without permit:

Burns with permit:

Do you have any additional comments or insights on
burning behaviours in your fire service area?

What types of material do you typically observe being burned in your fire service

area? (check all that apply and write in additional)

Wood or wood by-products (brush, waste wood)

‘ Yes

Grass or leaf litter (leaves, clippings, old grass)

Landclearing (trees, bushes, fields)

Agricultural waste (crop cover, trimmings/prunings)

Residential garbage (including newspaper and cardboard)

Hazardous domestic waste (plastics, paint, rubber)

Other (please specify):
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Comox Valley Home Heating and Air Quality Survey Report

1.1 LIST OF TABLES
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1.2 LIST OF FIGURES
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months (n=389).
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Comox Valley Home Heating and Air Quality Survey Report

2 - INTRODUCTION

The need to design and administer a home heating and air quality survey came as a response to recent studies
indicating that 36% of fine particulate matter (PM2.5) is from space heating in the Comox Valley, particularly from
wood heating, and that there is a correlation between high levels of PM2.5 and respiratory and cardiovascular
health issues [1]. Mobile monitoring [2] and data from the air quality monitoring station at Courtenay Elementary
showed that the level of fine particulates PM 2.5 were above applicable standards several times in the past two
years, causing the issuance of seven air quality advisories in 2017 alone. A recent study by Island Health (presented
by Sarah Henderson) has shown that these advisories correlate with an increase in doctor visits and the
prescription of Salbutamol, a medication typically prescribed to treat asthma [1].
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Qualifying residents received a $250 rebate, and 140 residents have participated to date. In the past two years,
additional funding has been introduced to further incentivize the removal of non-certified wood burning
appliances all together by replacing them with either a pellet or gas heating appliance (5600 rebate), or an electric
air-source heat pump ($1000 rebate), as long as the applicant meets the eligibility criteria (that wood must be the
applicant’s primary heating source, the stove must be in usable condition and it must not be EPA certified).

For more information on the Woodstove Exchange Program, visit www.comoxvalleyrd.ca/woodstove.

There are 29,573 private dwellings occupied by usual residents within the Comox Valley Regional District and
municipal boundaries according to the 2016 Census Profile Data [3], however there is no data showing the number
or age of residential wood stoves.

To assist with long-term planning of the Wood Stove Exchange Program, the purpose of the survey was to:

1) Understand how residents heat their homes (what percentage is heated by wood);
2) Identify the level of knowledge around smart wood burning practices;
3) Identify resident’s level of awareness regarding air quality and health in the Comox Valley.

This document presents the findings from the home heating and air quality survey conducted in Comox Valley
between February 22 and April 8, 2018.
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3 - SUMMARY OF FINDINGS

The summary of findings highlights information presented in this report.

TYPES OF HEATING SOURCES

a) The primary heating source is electricity, accounting for 52% of respondents home heating (205), with
19% using electric baseboards, 22% having ducted heat pumps, 6% using ductless heat pumps and 5%
using an electric furnace.

b) 1 in 5 respondents use wood as their primary heating source (82), 17% (66) use it as their secondary
heating source and 8% use wood as their additional heating source for a total of 149 respondents (38%).

¢) Inthe rural areas, the percentage of respondents that have wood stoves is higher than in the urban
centers. 50% of the primary heating in Area C (Black Creek) is with wood stoves, and accounts for 40% of
the primary heating in Area B (Lazo North), and 30% of the primary heating for Area A (Baynes Sound).

d) 11 respondents use oil as their primary heating source, and are eligible for heat pump rebates available
through EfficiencyBC (up to $2,350 in the Comox Valley). Visit efficiencybc.ca for more information.

AGE OF HEATING SOURCES

a) 60% of respondents (231) say their primary heating source is 10 years old or newer, while 12% (47) say it
is 24 years or older.

b) Only 6 respondents (1.5%) indicated that their wood-burning appliance (used as a primary heating source)
is older than 24 years, meaning these appliances are likely not EPA certified and respondents would
qualify for the current Wood Stove Exchange Program. Of those 6 respondents, 3 were from Area C, and 3
were from Area A, Area B and Cumberland, respectively, and all 6 would like to switch to a cleaner heating
source if money were no object.

c) None of the 11 respondents with wood heated outbuildings reported having wood burning appliances
older than 24 years old.

PREFERENCE TO HEATING THEIR HOMES

a) Two-thirds of respondents (249) would like to change their heating source. One-third (126) of
respondents wouldn't change how their homes were heated, one-third (127) would install a heat pump,
and the remaining third would choose a variety of options, the third highest being install a furnace (gas or
electric) (40).

b) Three-quarters of the respondents that use wood as their primary heating source (61), would prefer a
different heating source, with the highest choice being a heat pump (30). Wood burning respondents
indicated that their primary reason for not making this switch was because it’s too expensive to do so.

WOOD BURNING PRACTICES

a) Half of the wood burning respondents (74) burn between 0-2 cords per year, 35% (52) burn 3-4 cords per
year, 11% (16) burn 5 or more cords per year and 5% (7) do not know how many cords they burn.
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b)

c)

d)

e)

f)

g)

84% store their firewood on their property at least six months before burning, with nearly half of
respondents (49%) storing it for over one year.

88% (131) always stack their wood under a sheltered area with sufficient airflow on at least three sides.

or the newspaper (43%, 64).

Two-thirds of respondents (67%, 100) indicated that the number one reason they burn wood is to be able
to heat their homes if there was a power outage. The second and third main reason for burning wood was
because it is cheaper than all other heating sources (62%), and they enjoy the ambiance it provides to
their home (62%). Of the respondents that burn wood as their primary heating source (82), the main
reason for burning wood was because it was cheaper than other heating sources like electricity or gas
(73%, 60). Heating their home if there was a power outage was the second most important reason,
chosen by 70% of respondents (57).

Nearly half of wood burning respondents (67) indicated that the number one downside to burning wood
is that it is too messy, and nearly one third (31%, 44) think it is too much work. 28% (39) thought there
was no downside at all.

Only 1in 10 respondents use a moisture meter to ensure their woods moisture content is below 20%.

PERCEPTIONS OF AIR QUALITY AND HEALTH

a)

b)

c)

d)

e)

f)

g)

93% of respondents (362) can smell smoke in the Comox Valley on occasion during the winter months.,
only 7% of respondents (28) say they never smell wood smoke during the winter months.

Two-thirds of respondents (264) believe smoke from residential burning affects the air quality in their
neighbourhoods. 27% believe it affects their neighbourhood daily, 22% said often and 19% said
occasionally.

Although nearly all respondents (94%) believe exposure to residential wood smoke affects people’s health,
just over half (57%) are concerned that smoke from residential wood smoke is affecting their personal
health or their family’s health. One-third of respondents (121) do not believe wood smoke affects their
health or their family’s health.

One-third of respondents (129) find out about air quality advisories through local newspaper or radio, and
all other respondents (192) receive this information in a wide variety of forms.

17.5% of respondents (68) do not receive or seek notification when an air quality advisory is issued.

4 out of 5 respondents are aware of the Wood Stove Exchange Program and the rebates available for
exchanging a non-EPA certified wood burning appliance with an EPA certified wood stove or insert ($250
rebate), a pellet or gas stove ($600 rebate) or an air-source heat pump ($1000). This high level of
awareness could be because the survey link was hosted on the Wood Stove Exchange Program webpage.

Half of the respondents (194) believe smoke for residential wood burning is the biggest contributor to
poor air quality in the Comox Valley, while the remaining half believes it is open burning (18%), vehicle
emissions (15%) or a variety of other emission sources.
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4 - METHODOLOGY

The purpose of the survey was to identify the age and number of current state of wood-burning appliances and to

understand behaviours and perceptions around wood smoke and health in order to inform future air quality
management actions.

To assist with long-term planning of the Wood Stove Exchange Program, the purpose of the survey was to:

1) Understand how residents heat their homes (what percentage is heated by wood);
2) Identify the level of knowledge around smart wood burning practices;
3) Identify resident’s level of awareness regarding air quality and health in the Comox Valley.

4.1 DESIGN

The survey was designed to include all residents in the Comox Valley regardless of whether they used wood
heating. Air quality affects everyone, so besides understanding how residents heated their home, the CVRD
wanted to capture a strong representation of the population’s impression of air quality in the Comox Valley.

Similar  surveys  were
reviewed for Smithers [4]
and Vanderhoof [5] to
understand the scope,

Home
Heating

questions  asked and
distribution methods.

Breathe Clean Air Comox
Valley, a local non-profit

concerned with the impact . ) -
of wood smoke on health Complete the Home Heating & Air Quality Survey
was also consulted during and enter to win a $250 Gift Card from Quality Foods
the development of the For further details and to take the survey, visit www.comoxvalleyrd.ca/woodstove
survey questions. The survey will be open until April 7, 2018. One entry per household.
INCENTIVE

As part of the wood stove exchange program, the Comox ‘

Valley Regional District is conducting this survey to better CO n? OOX \s/acl Iey
An incentive of a $250 Gift understand local home heating practices and perceptions AECIORASDISSIEE

. of air quality and wood burning activities. lleyrd. () Gn
Card to Quality Foods was quality g comoxvalleyrd.ca (+) (¥) ()

offered as a prize draw to
entice participation. Entering the prize draw and providing contact information was optional for respondents. A
Union Bay resident won the prize, selected randomly from the draw entries after the closing date.

The complete survey can be found in Appendix A.
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4.2 DISTRIBUTION

The survey was administered between February 22 and April 8, 2018 in a variety of ways; focusing on online
marketing, direct invitation, local media and community awareness and engagement. The CVRD chose to purse the
following distribution methods:

ONLINE MARKETING

* Live survey link from February 22 — April 8 through Checkbox.com

* CVRD’s Wood Stove Exchange Program webpage updated to invite viewers to take the survey

* Several social media updates through the CVRD Facebook page

* Asked the City of Courtenay, Town of Comox and Village of Cumberland to post on their website, share in
their newsletter and sharing it on social media (the press release was posted on the City of Courtenay’s
webpage and shared through social media)

DIRECT INVITATION

*  Promotion through Breathe Clean Air’s eNewsletter (99 people), website and social media

* Direct email to 2017 draw entries with valid email address (83 people)

* Direct email to past Wood Stove Exchange Program participants with valid email addresses (36 people)

* 2400 ‘Clean Air for Our Community’ brochures were updated and hand delivered to hotspots identified
during the Mobile Air Quality Monitoring Report [2]

LOCAL MEDIA

* News release issued February 28 regarding the wood stove exchange program and the survey
*  Print advertisements in the Comox Valley Record on March 20 and 22

COMMUNITY AWARENESS AND ENGAGEMENT

* Survey Graphic on CVRD lobby TVs with link to take the survey

* 30 posters distributed around community notice boards in Cumberland, Courtenay and Comox

* Hosted a booth at the following events to answer questions about the Woodstove Exchange Program,
give out % page flyers with the survey link and ask people to complete the survey on an iPad:

Quality Foods, Courtenay, Feb. 28 (7 completed on iPad, 35 took flyer)

Comox Valley Farmers Market, March 10, (7 completed on iPad, 58 took flyer)

Breathe Clean Air Forum, March 14 (8 completed on iPad, 30 took flyer)

Quality Foods, Comox, March 23 (4 completed on iPad, 24 took flyer)

O O O O

Comox Mall, April 6 (4 completed on iPad, 25 took flyer)
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There were 389 valid responses to the Home Heating and Air Quality survey collected over the six week time
distribution period. The average statistically significant response rate was within +/- 4.94% based on 389 valid

1
responses recorded.

The following section presents the data collected from the survey, in the order it was presented in the survey. The

survey can be viewed in Appendix A.

5.1 DEMOGRAPHICS

Respondents were able to choose their geographical location from a drop down menu, as well as enter their postal

code. The majority of residents were from the VIN area, indicated within the red border on the map below.
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the City of Courtenay (38%) followed by the
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Figure 1. Demographics of survey respondents (n=389).

38, 10% ¥ City of Courtenay

¥ Electoral Area A - Baynes

Sound
¥ Electoral Area B - Lazo North

Electoral Area C - Black
Creek

¥ Town of Comox

38, 10%

® Village of Cumberland
33,8%

1
A margin of error of 5% or below is considered normal. The confidence level of 95% is an industry standard, meaning the survey will be

accurate 19 times out of 20. The degree of accuracy of questions that received a lower response rate or polled from a smaller sample have a

lower degree of accuracy [6].
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5.2 HOW RESPONDENTS HEAT THEIR HOMES

Respondents were asked what they consider to be their home’s primary heating source (used for more than 50%
of their home’s heating) during the winter months. Respondents could choose one option that best applies.

PRIMARY HEATING SOURCE

The majority of respondents (52%, 202) indicated that their main heating source is electricity, either with a heat
pump (22% ducted and 6% ductless), electric furnace (5%) and electric baseboard heating (19%). Those burning
wood as their primary heating source (21%) indicated they are doing so with a wood stove or insert, one
respondent indicated they use an open-hearth fireplace as their main source of heat and no respondents indicated
they use a wood furnace. 19% of respondents use natural gas as their main heating source, either from a furnace
(13%) or fireplace (6%). Propane heating (2%) and oil (3%) make up the remaining primary heating sources, with
the majority of respondents that chose ‘Other’ (2%) using a boiler system.

Figure 2. Percentage of type of primary heating source indicated by respondents (n=389).

11, 3%

0,
—\8, 2% Wood stove or insert
B Pellet stove

6, 2%

¥ Open hearth fireplace
Electric baseboards

B Electric Furnace

® Heat pump (ductless)

¥ Heat pump (ducted)

® Natural gas fireplace

® Natural gas furnace
Propane fireplace or furnace

® Qil furnace or heater

® Other

OIL HEATING: It is worth noting that 11 respondents use oil as their primary heating source. These residents are
eligible for heat pump rebates available through EfficiencyBC (up to $2,350 in the Comox Valley). Information is
available at https://efficiencybc.ca.

To further break down each type of primary heating source, figure 3 shows the percentage of each heating source
by area within the Comox Valley. In the rural areas, the percentage of respondents that have wood stoves is higher
than in the urban centers. 50% of the primary heating in Area C (Black Creek) is with wood stoves, and wood
heating accounts for 40% of the primary heating in Area B (Lazo North), and 30% of the primary heating for Area A
(Baynes Sound).
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Figure 3. Percentage of total for each type of primary heating source by area (n=389).
The number of respondents is shown for each type of heating source for each area.
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AGE OF PRIMARY HEATING SOURCE

Respondents were asked the age of their primary
heating sources to assess efficiency and identify how
close respondents might be to finding a replacement
for their aging heating sources. 60% (231) have a
heating source that is 10 years old or newer, while
only 12% (47) have a primary heating source that is
24 years or older.

Figure 4. Age of primary heating source (n=389).

8,2% 17, 4%

H0-5years
39, 10%

H6-10years
©11-15 years
036,9% N 16-23 years

H 24-35 years

H Qver 35 years

“ Don't know

60% 70% 80% 90% 100%

AGE OF WOOD BURNING APPLIANCES

With respect to wood stoves, current EPA
certification began in 1994. Wood stoves older than
24 vyears are likely not meeting any emissions
standards and should therefore be decommissioned.

12% of all respondents indicated that their primary
heating source was older than 24 years, however
only 1.5% (6) indicated that their wood-burning
appliance, used as their primary heating source, is
older than 24 years. Another 1.5% (6) of respondents
indicated their wood burning appliance, used as
their secondary heating source, is older than 24
years. Therefore, a total of 3% of all respondents
potentially using a non-EPA certified wood burning
appliance.

4% of respondents don’t know how old their primary
heating source is, in which case the number of
respondents with non-EPA certified wood burning
appliances may be higher than indicated.
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SECONDARY HEATING SOURCE

When looking at secondary heating sources, 23% of the total number of respondents indicated they did not have a
secondary heating source. Of the remaining 301 respondents, wood accounts for 17%, electric options account for
38% and natural gas options account for 19%. Table 1 shows the number of each type of primary and secondary
heating sources indicated by respondents.

Table 1. Percentage comparison of respondents with each type of heating source indicated as primary and

secondary (n=389).

Number Percent Number Percent
Type of Heating System Primary Primary Secondary Secondary
Heating Type Heating Type | Heating Type Heating Type
Wood stove or insert 82 21% 59 15% 21% use wood as
Wood furnace 0 0% 1 0% their primary and
Open hearth fireplace 1 0% 6 2% 17% use wood as
Pellet stove 4 1% 0 0% their secondary
Electric baseboards 74 19% 90 23% heating source.
Electric fireplace 0 0% 14 4%
Electric Furnace 20 5% 23 6% 52% use electricity
Heat pump (ductless) 25 6% 5 1% as primary and
Heat pump (ducted) 86 22% 14 4% 38%as their
Natural gas fireplace 23 6% 61 16% secondary heating
Natural gas furnace 51 13% 13 3% source.
Pr'opane fireplace or furnace 6 2% 13 3% 19% use natural
Oil furnace or heater 11 3% 2 1% .
gas as primary
Other 6 2% > 1% and 19% as their
Don’t know 0 0% 0 0% secondary heating
No other heating sources 84 23% source.
Total 389 100% 389 100%

Those that chose “Other” as their secondary heating source indicated they use propane catalytic, natural gas hot
water baseboard heaters, radiant electric ceiling, electric boiler and an electric radiator.

AGE OF SECONDARY HEATING SOURCE Figure 5. Age of secondary heating source (n=305).
Figure excludes respondents that indicated they
Respondents were asked the age of their secondary have no other heating source.

heating sources to assess efficiency and identify how
close respondents might be to finding a replacement

23,7% __ mO-
for their aging heating sources. 14, 5% ’ 0-5 years
M 6-10 years
\ - , 33,11%
50% of respondents (153) indicated that their 11-15 years
secondary heating source was 10 years old or newer, 16-23 years

W 24-35 years
B Qver 35 years

while 16% stated it was 24 years or older. As noted 34 11%
above, only 6 of these respondents have a wood

stove burning appliance that is 24 years or older. Don't know
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ADDITIONAL HEATING SOURCE

40% of respondents (150) identified that they had an additional heating source, which was identified as electric
(15%), natural gas (6%), propane (3%), wood (5%), pellet (1%), or other (6%). Those that chose “Other” showed a
variety of options ranging from in-floor heating, to solar, to boilers.

Table 2. Type of additional heating system (n=384, 5 respondents skipped this question).

Number Percent
Type of Heating System Additional Heating Additional Heating
Type Type
Wood stove or insert 21 5%
8% use wood as
Wood furnace 1 0% .
- an additional
Open hearth fireplace 10 3% .
heating source.
Pellet stove 3 1%
Electric baseboards 32 8% 15% use
Electric fireplace 15 4% 0 u' .
- electricity as an
Electric Furnace 0 0% -
m oy 5 1% additional
eat pump (ductless) 2 heating source.
Heat pump (ducted) 7 2%
Natural gas fireplace 19 5% 6% use natural gas
Natural gas furnace 4 1% as an. additional
Propane fireplace or furnace 10 3% heating source.
Qil furnace or heater 1 0%
Other 22 6% 60% do not have
Don’t know 3 1% an additional
No other heating sources 234 60% heating source.
Total 384 100%

The age of the additional heating source was not asked in the survey.
WOOD HEATED OUTBUILDINGS

Only 11 respondents (3%) indicated they had one or more wood-heated outbuildings, however all but two
respondents indicated that their wood-heating appliance was less than 23 years old, therefore they were using
EPA certified wood stoves. The additional two respondents did not know the age of their outbuilding’s wood stove,
therefore we cannot identify whether they are using a certified model or not. Data for other means of heating
outbuildings was not collected.

5.3 RESPONDENT’S PREFERENCE TO HEATING THEIR HOMES

Respondents were asked, “If money were not object, what would be your preferred way to heat your home?”

This question was asked to identify whether residents were happy with their current heating systems or if they
would like to change it, and if so, what would be their preferred option. One-third (32%) of respondents wouldn't
change how their homes were heated, one-third (33%) would install a heat pump, and the remaining third (34%)
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would choose a variety of options, the third highest being install a furnace (gas or electric). Table 3 shows the

number and percent of each preferred heating type.

Table 3. Respondent’s preferred way to heat their home if money were no object (n=389).

Answer Number Percent
| wouldn’t change anything about how my home was heated 126 32%
Heat pump (electric) 127 33%
Furnace (gas or electric) 40 10%
Other 34 9%
Electric fireplace 20 5%
Wood stove/insert 15 4%
Pellet stove 8 2%
Don’t know 7 2%
Electric baseboards 6 2%
Wood furnace 5 1%
Gas fireplace 1 0%
Total 389 100%

The 34 respondents that chose ‘other’ chose solar (16), geothermal (4), in-floor heating (2), natural gas heat pump,

more insulation, and a combination of systems (10).

PREFERENCES FOR WOOD STOVE USERS

Of the 82 respondents that use wood as their primary heating source, 75% (61) would prefer a different heating
source, with half of those respondents (30) wanting a heat pump. 8 respondents would install a furnace, 5 would

install a gas stove, 2 would get a new wood stove/insert, 2 want solar, and 5 would get a pellet stove. The

remaining 10 respondents include all other heating sources including those noted as “other”.

5.4 WOOD BURNING PRACTICES

Of the total respondents, 149 (38%) indicated that they burn wood
for home heating (primary, secondary and additional heating
sources). 240 respondents (62%) do not burn wood. The following
responses are related to wood burning practices indicated by
respondents.

NUMBER OF CORDS OF WOOD BURNED EACH YEAR

Respondents that burn wood were asked how many cords they use
per year. Of these 149 respondents, 50% (74) burn between 0-2
cords per year, 35% (52) burn 3-4 cords per year, 11% (16) burn 5 or
more cords per year and 5% (7) do not know how many cords they
burn.
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Table 4. Number of cords respondents
burn per year.

Number of
Cords Count Percent

0-1 27 18%

1-2 47 32%

3-4 52 35%

5-6 13 9%

7 or more 3 2%

Don't know 7 5%
Total 149 100%
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WHERE RESPONDENTS OBTAIN THEIR FIREWOOD

ways in which respondents obtain their firewood.

Figure 6. Where respondents obtain their wood (n=149).

Other

| did not obtain firewood this year

A local timber mill

| order from someone who advertises on Craigslist, 43%
| salvage wood where | can get it (i.e. the side of the
| cut myself from a privately owned wood lot

| cut it myself on crown land with a valid permit

From a friend or neighbor

My own property

The 4% of respondents that chose ‘Other’ indicated that they take wood off slash piles, obtain wood from a fencing
company, obtain wood from arborist clients, purchase it, or work with a group of friends and logging truck to
obtain and split wood.

The (9%) of respondents that chose ‘I did not obtain firewood’ may have already had firewood on their property
from the year before, were away for the winter, or used a different heating source than their primary source and
did not need to obtain more wood.

WOOD STORAGE

When respondents that burn wood were asked if they stack their wood under a sheltered area with sufficient air
flow on at least three sides, 88% (131) said always, 3% (5) said occasionally, 1% (2) said no, and 7% (11) said the
wood was seasoned when they obtained it.

Figure 7. Number of respondents that stack their wood under a sheltered area with sufficient air-flow on three
sides (n=149).

11,8% ~2,1%

5,3%
N

= Always
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LENGTH OF TIME FIREWOOD IS STORED

Respondents were then asked how long the wood
was on their property before it was burned. This
question helped to clarify respondent’s impressions
of what it means to “season their wood”.

The BC Ministry of Environment recommends wood
be cut, split and dried for a minimum of six months
before burning, preferably in the spring to burn in
the fall/winter [7].

84% of wood burning respondents follow the above
recommendation and store their firewood on their
property at least six months before burning, with
nearly half of respondents (49%) storing it for over
one year.

MOISTURE CONTENT OF FIREWOOD

Respondents that burn wood were asked if they use
a moisture meter to test the moisture content of
their wood before burning it. A moisture meter is a
digital device that provides a percentage moisture
content reading of the wood.

BC Ministry of Environment recommends that the

moisture content be 20% or less to reduce smoke [7].

88% of respondents (131) do not use a moisture
meter, 11% always or occasionally do, and 1% does
not know if they use a moisture meter at home.

PROS AND CONS TO BURNING WOOD

Figure 8. Amount of time respondents store their
firewood before burning (n=149).

1%

. E < 3 months
% 8% 1-3 months
3-6 months
¥ 6-9 months
¥ 9-12 months

H1-2 years

B 2+ years

Figure 9. Percentage of wood burning respondents
that use a moisture meter to test their wood’s
moisture content before burning (n=149).

Yes
& Occasionally
E No

H Don't Know

Wood burning respondents were asked, “For what reasons do you use wood to heat your home?” Respondents

were able to choose all answers that apply, and 600 responses were selected.

Two-thirds of respondents (67%, 100) indicated that the main reason they burn wood is to be able to heat their

homes if there was a power outage. Nearly two-thirds (62%, 94) respectively indicated that the next most

important reason for burning wood was because it is cheaper than all other heating sources, and they enjoy the

ambiance it provides to their home. See figure 10 for all responses.
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Figure 10. Pros: Reasons respondents heat their homes with wood (n=149).

| want to be able to heat my home if there was a power 67%
It is cheaper than other heating sources like electricity or 62%
I like the ambiance it provides in my home 62%
I like the drying effect of wood heat 45%
It’s an efficient way to heat my home 35%
| enjoy the exercise of hauling and splitting wood 30%
Wood is readily available and easy to obtain 28%
Natural gas is not available in my area 24%
Switching to electricity or natural gas is too expensive 23%
It’s an environmentally friendly option 20%

Other 5%

The 5% (8) respondents that chose ‘Other’ noted the following reasons for burning wood; “it clears debris | can’t
otherwise burn outside”, “I can cook food if there’s a power outage”, “heat pumps are not efficient lower than -1

or 2 degrees”, “using deadfall on my property reduces wildfires”, “it’s the only heating source in my outbuilding” (2)
and “l don’t use it at this time”.

140 of the 149 respondents that burn wood answered the question, “are there any reasons you dislike burning
wood to heat your home?” Respondents were allowed to choose all that apply, and 322 responses were chosen.
Nearly half (48%, 67 respondents) indicated that wood as a heating source was too messy, and nearly one-third
(31%, 44) thinks it is too much work. On the other hand, 28% (39) answered “none”. 9 respondents did not answer
the question. See figure 11 for all responses.

Of the respondents that burn wood as their primary heating source, the top reason for burning wood was because
it was cheaper than other heating sources like electricity or gas (73%, 60 respondents). Heating their home if there
was a power outage was the second most important reason, chosen by 70% of respondents (57).

Figure 11. Cons: Reasons respondents do not like using wood to heat their homes (n=140).

It's too messy (cleaning up ash, bark, etc) 48%
It's too much work (chopping and hauling firewood) 31%
None 28%
It is getting harder to buy/find firewood 26%
It affects my indoor air quality 18%
It takes up too much space 12%
| dislike the smell of smoke 15%
It's too expensive to have firewood delivered 14%
It takes too much time 14%
I don't like the spiders and insects living in my wood 16%
Other 8%
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Those that chose ‘Other’ stated; “it pollutes the outside air” (7), “it affects the neighbors”, “it’s the only option for

my outbuildings” (2), and “I dislike the social pressure to move away from wood heating”.

5.5 IMPRESSIONS OF AIR QUALITY IN THE COMOX VALLEY DURING THE WINTER MONTHS

Respondents were asked a series of questions to identify their level of awareness of wood smoke in the winter

months and what their beliefs are when connecting wood smoke to health.

AWARENESS OF THE PRESENCE OF WOOD SMOKE

A strong indicator of whether someone’s health is
being affected by wood smoke is by being able to
smell smoke. The question was asked, “On occasion
during the winter months, can you smell wood
smoke in a) your home, b) your neighbourhood, c)
your community, d) at work or school, e) other, or f)
| don’t smell wood smoke.”

Respondents were able to choose all that apply.
Respondents chose a total of 819 responses. 79% of
respondents (309) could smell smoke on occasion in
their neighbourhood, 62% said they could smell it in
their community (243), and 40% said they could
smell smoke in their homes on occasion during the
winter (157). Only 7% (28) said they couldn’t smell
smoke in the winter months, therefore 93% do smell
wood smoke on occasion in the Comox Valley in the
winter months.

Figure 12. Location(s) respondents can smell wood
smoke on occasion during the winter months
(n=389).
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The 17 respondents that chose “Other” stated; they
could smell the smoke in their or their children’s
hair/clothing (2), in the forest trails surrounding the
community (5), when visiting a different part of the
community (i.e. family members home or specific
location) (6) noting locations in Cumberland, Comox
and Courtenay, everywhere (3), and in their car.

CONNECTING WOOD SMOKE TO AIR QUALITY

When asked how often smoke from residential
burning affects the air quality in respondents’
neighborhoods during the winter months, nearly half
said often (27%, 107) or almost daily (22%, 84), 19%
said occasionally (73) and less than one-third of
respondents (32%) said wood smoke rarely or never
affects air quality in their neighborhoods (125).

Figure 13. How often respondents believe smoke
from residential burning affects the air quality in
their neighbourhood (n=389).

H Almost daily
Often
107, 27%
83,21% — Occasionally
84, 22% Rarely
73, 19%
H Never

79% of respondents said they can smell wood smoke
on occasion in the Comox Valley, but only 67% noted
that the wood smoke affects air quality on occasion
in their neighbouhoods.
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CONNECTING WOOD SMOKE TO HEALTH

94% of respondents (365) believe exposure to
residential wood smoke affects human health, with
nearly three quarters of respondents (73%, 283)
stating yes or somewhat, and 9% (24) stating it may
affect health ‘a little’.

Figure 14. Number of respondents that believe
exposure to residential wood smoke affects human
health (n=389).

24, 6%
34, 9% _/ ® Yes
© Somewhat
— = Possibly
A little
E No

Although nearly all (94%) respondents believe
exposure to residential wood smoke affects people’s
health, just over half (57%) stated in the following
question that they are concerned that smoke from
residential wood smoke is affecting their health or
their family’s health.

AWARENESS OF THE WOOD STOVE EXCHANGE PROGRAM

Nearly one-third of respondents (31%) do not
believe wood smoke affects their health or their
family’s health.

Figure 15. Number of respondents concerned that
wood smoke affects their health or their family’s
health (n=389).
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24, 6% " No
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For this question, the answer option “Possibly” was
changed to “Possibly, although it can be hard to tell
if it’s a cold or allergies.” The intention of changing
this wording was to help respondents link the typical
signs of wood smoke exposure to their personal
health experiences in the winter months. However
only 6% of respondents (21) chose this answer.

Respondents were asked, “Are you aware that the Comox Valley Wood Stove Exchange Program is providing
rebates to exchange old, non-EPA wood stoves with new certified wood stoves (5250 rebate), gas or pellet stoves
(S600 rebate) or heat pumps ($1000 rebate)?” 4 out of 5 respondents answered ‘yes’ (215), while 19% (74)

answered ‘no’.

Figure 16. Awareness that the Comox Valley Wood Stove Exchange program is providing rebates to exchange old

non-EPA certified wood stoves.

No 19%
Yes 81%

The high rate of awareness could be due to the fact that the survey link was hosted on the Wood Stove Exchange

Program webpage.
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AIR QUALITY ADVISORIES

In 2017, there were seven air quality advisories issued in the Comox Valley, accounting for 17 days in which the air
quality exceeded the provincial 24-hour PM2.5 limit.

Respondents were asked how they found out about these air quality advisories. 17.5% of respondents (68) do not
get any information regarding air quality advisories. One third of respondents (129) hear about them through the
local newspaper or radio, and the remaining 50% of respondents find out a variety of ways. See figure 17 below.

Figure 17. How respondents hear about Air Quality Advisories in the Comox Valley (n=389).

I Do Not Get Notifications on Air Quality Advisories 17.50%
Local Newspaper or Radio 33%
Air Quality Health Index App 2%
Breathe Clean Air eNewsletter 4%
Local Government Social Media Channels 15%
Environment Canada Public Weather Alerts for BC 16.50%
BC Government Air Quality Advisory Alerts 7%
Other 5%

Of the 5% of respondents (21) that chose “Other”, the responses to the above question were: Facebook (8), the
sight/smell (3), through word of mouth (3), multiple sources (3), signs in town, the Weather Network App, local
government website or CBC.

LOCAL AIR POLLUTION SOURCES

Respondents were asked to what they think is the largest contributor to air pollution in the Comox Valley. Half of
respondents (194) believe it is from smoke from residential wood burning. The remaining half of respondents
answers are split between the other choices, with the next largest choice (18%) being open burning from land
clearing, agriculture and forestry activity (72 responses).

Figure 18. Perceptions of the biggest contributor to poor air quality in the Comox Valley in the winter months
(n=389).

7,2% . ____12,3%

E Smoke from residential wood burning

H Residential backyard burning

26, 7% 5 Open burning from land clearing, agriculture, forestry activity
forest fire smoke

72,18%

B Vehicle emissions

. ¥ Industrial outputs

18, 5% Other
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Of the 12 respondents that chose ‘Other’, responses were, “I do not think there is an air quality problem in the
Comox Valley (7), the Compost facility, the valley air circulation, neighbors burning toxic material like garbage and
plastic, and “there are multiple sources of air pollution,” (2).

5.6 ADDITIONAL COMMENTS

40% of respondents (154) had additional comments. All comments are provided in Appendix B. A summary of the
top five issues identified from the additional comments were:

1. More education is needed to ensure the entire population is aware of the health effects of wood smoke
in the Comox Valley. The comments show many personal stories about respondents being affected by
wood smoke and/or the shock of poor air quality upon moving to the Comox Valley vs. others not
believing wood smoke is an issue with local air quality.

2. A set of common rules and regulations (i.e. bylaws) around wood burning for the entire air shed,
including land clearing is a necessity. Many believe that burning wood should not be allowed in densely
populated areas.

3. Many respondents indicated their disapproval how the current Wood Stove Exchange Program provides
a rebate for a wood stove to wood stove exchange. A number of respondents believe that funds should
be used for cleaner burning options only and incentives should include other clean burning options (such
as solar, geothermal, boiler systems and other electric/gas technologies), not just gas or pellet stoves and
heat pumps.

4. The largest barrier to moving away from a wood stove to cleaner burning option is the cost. Comments
show respondents believe the cost of switching to a cleaner heating source is too high. Additional
comments question the suggested cleaner-burning option’s efficiency or indicate options such as natural
gas are not available in their area.

5. More education is needed on smart wood burning practices. Comments around storage, burning dry
wood, knowing the temperature of the fire and knowing/maintaining individual stoves are all noted.

It is clear that there are several barriers to a) understanding the health effects of wood smoke, b) making the
switch to a cleaner burning option and c) using proper burning techniques. The recommendations section touch on
these identified barriers and propose solutions to resolving these issues.

Page 17271 of 512



Comox Valley Home Heating and Air Quality Survey Report

6 - DISCUSSION OF FINDINGS

HOME HEATING SOURCES

The types of heating sources used in the Comox Valley varies widely, with just over half of the respondents using
electricity as their primary heating source, mostly using baseboards and heat pumps. 38% of the total respondents
burn wood, with 21% using wood as their primary heating source. These percentages change based on the physical
location, with higher rates reported in the rural areas than in Comox, Courtenay and Cumberland. Assuming this
data is representative of the entire Comox Valley, the number of homes burning wood as their primary heating
source could potentially be 6,200 homes, and up to 11,000 homes including those that burn wood as their
secondary and additional heating sources. A residential property survey would need to be completed to confirm
these numbers.

In an effort to identify how many non-EPA certified wood stoves there may still be in the Comox Valley, the
qguestion of “age of heating source” was asked, rather than “is your wood stove EPA approved”. This also identified
the age of all heating sources, with the assumption that the older the heating source, the closer the homeowner
may be to upgrading to a newer (cleaner) option.

12% of all respondents have a heating source older than 24 years, and only 3% (12 respondents) have wood
burning appliances that are older than 24 years, meaning these appliances are likely not EPA certified. The Wood
Stove Exchange Program current states that to be eligible for a rebate, residents must use wood as their primary
heating source and the appliance must not be EPA certified. With only 6 of these 12 respondents indicating that
they burn wood as their primary heating source, there may be several hundred uncertified stoves left in the Comox
Valley. Program eligibility criteria may need to be reassessed to target these remaining homes and to continue to
incentivize the shift away from wood as a primary heating source.

During the development of the survey questions, it was identified that there may be several uncertified wood
stoves in outbuildings such as heated shops or garages. However none of the 11 respondents with wood heated
outbuildings reported having wood burning appliances older than 24 years old; therefore it can be assumed that all
appliances are currently EPA certified. Future planning will focus on home heating rather than heating outbuildings.

Overall, two-thirds of respondents want to change their heating source, and half of those respondents would
install a heat pump if money were no object. Interestingly, 75% of respondents that burn wood as their primary
heating source, would like to change their heating source, and the majority of them would install a heat pump if
they could afford it.

WOOD BURNING PRACTICES

Reported wood burning practices were for the most part following the recommended smart burning practices
from the Ministry of Environment [7], however only 1 in 10 use a moisture meter to ensure their wood’s moisture
content is under 20%. 84% store their firewood on their property at least six months before burning, with nearly
half of respondents (49%) storing it for over one year, and 88% always stack their wood under a sheltered area
with sufficient air flow on at least three sides.

There are several pros and cons to burning wood. The survey aimed to identify what respondents liked and disliked
about using wood as a heating source, to assist in future planning and marketing efforts. The main reasons
identified were: 1) to be able to heat their home if there was a power outage, 2) because it is cheaper than all
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other heating sources, and 3) enjoying the ambiance it provides to their home. When looking at the data from
those that burn wood as their primary heating source, the top reasons for burning wood were 1) because it was
cheaper than other heating sources like electricity or gas (73%), followed by being able to heat their home if there
was a power outage (70%).

In terms of reasons for disliking using wood as their main heating source, nearly half of wood burning respondents
indicated that the number one downside to burning wood was that it is too messy, and nearly one third think it is
too much work. 28% thought there was no downside at all.

PERCEPTIONS OF AIR QUALITY AND HEALTH

The majority of respondents are aware that there is an air quality issue during the winter months and that wood
smoke affects people’s health. Nearly all respondents can smell smoke on occasion during the winter months
(93%), therefore they are noticing wood smoke and therefore breathing it into their lungs. Although nearly all
respondents (94%) believe exposure to residential wood smoke affects people’s health, just over half (57%) are
concerned that smoke from residential wood smoke is affecting their personal health or their family’s health. One-
third of respondents do not believe that wood smoke is a health risk or his or her health personally, or to his/her
family.

In 2017, there were 17 days when fine particulate matter levels (PM 2.5) exceed the applicable Canadian Ambient
Air Quality Standards (CAAQS). Residential wood burning in the fall and winter are the largest contributors to this
issue when weather conditions resulted in temperature inversions that trapped pollutants such as PM 2.5 at
ground level. Half of the respondents believe smoke for residential wood burning is the biggest contributor to poor
air quality in the winter months, while the remaining half believe its open burning (18%), vehicle emissions (15%)
and a variety of other emission sources. The answers to this question (including those noted in “other”) show that
where people live and the time of year will dramatically effect these perceptions of air pollution sources, and more
general awareness and education may be needed.

There are many different ways to learn about air quality advisories in the Comox Valley, and from the survey data,
there is no main method in which respondent’s find out about these advisories. 17.5% of respondents do not
receive or seek out any information about air quality advisories. There may be opportunity to improve this alert
system in an effort to inform residents more consistently and effectively regarding air quality advisories.

Awareness levels are high regarding the Wood Stove Exchange Program. 4 out of 5 respondents stated they were
aware of the Wood Stove Exchange Program and the rebates available for exchanging a non-EPA certified wood
burning appliance with a certified wood stove/insert (5250 rebate), a pellet or gas stove (5600 rebate) or heat
pump ($1000). The online survey link was hosted on the wood stove exchange program webpage, which may have
resulted in increase awareness of the program amongst survey participants.
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7 - CONCLUDING REMARKS

The survey successfully brought to light several key points that can be used to assist the long-term planning of the
Wood Stove Exchange Program, and gave residents a means to express their opinions on the issue of air quality.
40% of respondents provided comments including personal stories, opinions, ideas and actions that have been
used to define the recommendations in the following section.

There is sufficient data showing that smoke from residential wood burning is affecting the air quality in the Comox
Valley and the health of the community. But the discussion remains open as to what to do to reduce the amount of
wood smoke from residential wood burning. Current efforts have been focused on education of smart wood
burning practices and reducing the number of non-EPA certified wood stoves. However without air pollution
reduction goals, measurable targets and an implementation plan, it is difficult to decide what the best next step
may be to have a larger impact on reduction of wood smoke in the winter months. The recommendations in the
following section pull key points from the survey data as well as from the comments section to provide discussion
points for the consideration of stakeholders including municipal and provincial staff, and local elected officials.
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8 - RECOMMENDATIONS

The following recommendations are proposed solutions to the issues identified in the survey data and additional

comments. This list is meant to further discussion around air quality improvements in the Comox Valley.

1. Of the one-third of respondents that indicated wood was their primary heating source, 12 respondents
(3% of total respondents) indicated that their stove may be non-EPA, based on the age of the appliance.
Therefore, to further reduce residential wood smoke in the Comox Valley, it is recommended that the
CVRD discuss the feasibility of opening up the Wood Stove Exchange Program to homes with EPA certified
wood burning appliances as their main heating source. However, residents would only be eligible for
exchange of their EPA certified wood stove to a cleaner burning option (pellet stove, gas stove or heat

pump).

2. Continue to partner with Island Health, the BC Ministry of Environment and the BC Lung Association to
further support education on how wood smoke affects people’s health, showcasing regional data. Use
marketing language that connects the symptoms of wood smoke inhalation with the problem.

3. Provide an infographic on the pros and cons of each home heating source as it relates specifically to the
Comox Valley to assist homeowners in making informed decisions about exchanging their wood-burning
appliance for a cleaner burning option. Provide typical costs for annual electricity/gas prices for homes
with an average or typical EnerGuide Rating for this area.

4. 13 respondents use oil as their primary heating source. Target these residents with information regarding
the EfficiencyBC Program, which could provide residents up to $2,350 in the Comox Valley. Information is
available at http://efficiencybc.ca.

5. Currently, one permanent air quality monitoring station is located in the Comox Valley at Courtenay
Elementary School and a temporary air quality monitoring station was recently deployed in Cumberland
for a one-year period. Consider the installation of additional monitoring stations in the Comox Valley,
including Cumberland, Comox, and east Courtenay.

6. Encourage Comox Valley local governments to implement a bylaw that restricts the use of non EPA-
certified wood stoves, burning wood with moisture content higher than 20%, and burning wood in any
capacity on poor venting days. Broadly communicate the bylaw, providing a phone number and web page
so it is easy to find out if it is a safe day to burn. Communicate a hotline to call to report burning on poor
venting days, triggering a bylaw officer to visit the resident in question to investigate. The first step will be
to provide education regarding the bylaw and how to identify when it’s safe to burn, as well as
alternatives to burning wood. Review bylaws for Prince George, Kelowna and Smithers.

7. Consider implementing yard waste pick up in rural areas of the CVRD to reduce backyard burning.
Qualicum Beach does seasonal yard waste pick up, and the amount that can be picked up is based on size
of property. See https://www.qualicumbeach.com/chipping-program. Identify whether the fire
departments can get involved, to collect and chip yard waste one weekend each season. Consider
restrictions on backyard burning in future bylaws, with priority to rural areas in close proximity to densely
populated urban areas.
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10.

11.

Establish a formal air quality working group in the Comox Valley, similar to the programs in Prince George,
Port Alberni and Cowichan Valley. Input would be sought from local government officials, scientists,
provincial support and local citizens and non-profit groups. The group would outline the goals and
priorities of the community, backed by provincial and regional scientific data and should include resources
dedicated to implementing the prioritized action plan.

Promote the EfficiencyBC Program to provide residents that want to upgrade their heating system with a
qualified professional regarding the best retrofit options for their home to reduce wood smoke and
improve their home’s EnerGuide rating. Give priority to residents using the Wood Stove Exchange
Program rebates for gas stoves or heat pumps.

Develop a set of criteria to identify homes that are large contributors to air pollution with regards to wood
smoke. Set up a small number of “home heating retrofit grants” to assist these residents that show
financial need as their primary reason for not switching to cleaner heating sources.

Consider working with the Provincial Government on providing a text-based alert system to deliver air
quality advisories to resident’s mobile devices, similar to the CVRD’s get notified system that currently
advises residents about boil water advisories. The Provincial Government has been working on this system
specifically for air quality with Smithers through Ben Weinstein.
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10 - APPENDIX A — SURVEY QUESTIONS

Wood Stove Exchange Program — Residential Home Heating and Air Quality Survey
Distribution: February-March 2018

Survey Questions

As part of the 2018 wood stove exchange program, the Comox Valley Regional District is conducting a residential
home heating and air quality survey.

The purpose of this survey is to understand how residents heat their homes and to better understand their
perceptions of local air quality and wood burning practices.

The information collected on this form is gathered under the authority of Section 26 (c) of the Freedom of Information and
Protection of Privacy Act and will be used solely for planning future air quality programs. The information will be available to the
public upon request in a summarized format. The summary will be shared with the BC Ministry of Environment & Island Health.
Should you have any questions about the collection and use of this information, please contact Vince Van Tongeren by emailing
communityservices@comoxvalleyrd.ca or by calling 250-334-6038.

Please take 10 minutes to complete the survey to the best of your knowledge. Upon completion, you can enter
to win a $250 Gift Card to Quality Foods in Courtenay or Comox.

From the drop down menu, please choose the area of the Comox Valley in which you reside: (View Map
[http://www.comoxvalleyrd.ca/assets/Community/Documents/CVRD_Map.pdf])

¢ (City of Courtenay

*  Town of Comox

* Village of Cumberland

* Electoral Area A — Baynes Sound (Including Royston, Union Bay, Fanny Bay, Denman and Hornby Island)

*  Electoral Area B — Lazo North

*  Electoral Area C — Puntledge/Black Creek (Including Merville, Kitty Coleman, Oyster River and Mount

Washington)
* |live outside the Comox Valley

1. Please enter your Postal Code (i.e. V3V 3V3): [Insert text box]

2. What do you consider to be your home’s primary heating source (used for more than 50% of your home’s
heating) during the winter months? (Choose one that best applies)

* Wood stove or insert

*  Wood furnace

*  Pellet stove

*  Pellet furnace

*  Open hearth fireplace

*  Electric baseboards

*  Electric fireplace

* Heat pump (ductless)

* Heat pump (ducted)

*  Natural gas fireplace
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* Natural gas furnace

*  Propane fireplace or furnace
*  Oil furnace or heater

¢  Other

* Don’t know

3. Approximately how old is this heating appliance?
* 0-5years
* 6-10years
e 11-15years
* 16-23 years
* 24-35years
* Over35years
* Don’t know

4. What would you consider to be your secondary heating source (used for less than 50% of your home’s heating)
during the winter months? (Choose one that best applies)

* Wood stove or insert

*  Wood furnace

*  Pellet stove

*  Pellet furnace

*  Open hearth fireplace

*  Electric baseboards

*  Electric fireplace

* Heat pump (ductless)

* Heat pump (ducted)

*  Natural gas fireplace

* Natural gas furnace

*  Propane fireplace or furnace

*  Oil furnace or heater

* Don’t know

*  Other (please explain) [Insert text box]

* No other heating sources

[If chose ‘No other heating sources’ skip to Q7]

5. Approximately how old is this heating source?
* 0-5years
* 6-10years
e 11-15years
* 16-23 years
* 24-35years
* Over35years
* Don’t know

6. Do you have any other heating sources in your home? (Choose all that apply)
* Wood stove or insert
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Wood furnace

Pellet stove

Pellet furnace

Open hearth fireplace
Electric baseboards

Electric fireplace

Heat pump (ductless)

Heat pump (ducted)

Natural gas fireplace
Natural gas furnace
Propane fireplace or furnace
Oil furnace or heater

Don’t know

Other (please explain) [Insert text box]
No other heating sources

7. Do you have any wood-heated outbuildings (such as a shop, garage or shed)?

Yes
No
Don’t know

[If chose ‘Yes’, show Q8, otherwise skip to Q9]

8. Approximately how old is your wood-burning appliance in your outbuilding?

0-5 years

6-10 years

11-15 years

16-23 years

24-35 years

Over 35 years

Don’t know

Other (please explain) [insert text box]

9. If money were no object, what would be your preferred way to heat your home? (Please choose one that best

applies)

| wouldn’t change anything about how my home is heated

Furnace (gas or electric)

Heat pump (electric, ducted or ductless)
Electric baseboards

Electric fireplace

Gas fireplace

Pellet stove

Wood furnace

Wood stove/insert

Don’t know

Other (please explain) [Insert text box]
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10. Approximately how many cords of wood do you burn on average each year to heat your home or outbuilding(s)?
(One cord is equivalent to 4’x4’x8’ of stacked split wood)
* Idon’t burn wood

e 01
e 1-2
e 34
e 56

e 7ormore
* Don’t know
*  Other (specify amount of bundles, truck loads, etc.) [Insert text box]

[If answered ‘I don’t burn wood’ skip to Q17]

11. Where do you typically obtain your wood? (Choose the best answer)
* My own property
*  From a friend or neighbour
* | cut myself on crown land with a valid Firewood Permit
* | cut myself from a privately owned wood lot
* |salvage wood where | can get it (i.e. side of the road)
* Alocal timber mill
*  Outside of the North Vancouver Island area
*  Purchase pellets from a local distributor or order online
* Other (please describe) [insert text box]
* | did not obtain wood this year (please explain) [insert text box]

12. Do you stack your wood under a sheltered area with sufficient airflow on at least three sides to reduce the
moisture content (i.e. season your wood)?

¢ Always

*  Occasionally

* Itis already seasoned when | buy/obtain it

* No

13. How long is your firewood on your property before you burn it?
* Lessthan 1 month
* 1-3 months
* 3-6 months
*  6-9 months
* 9-12 months
e 1-2years
*  More than 2 years

14. Do you use a moisture meter to test the moisture content of your wood before burning it? (A moisture meter is
a digital device that provides a percentage moisture content reading of the wood.)

* Yes
*  Occasionally
* No

* Don’t know

15. For what reasons do you burn wood to heat your home? (Choose all that apply)
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* Itis cheaper than other fuel sources like electricity or gas
* | like the ambiance it provides in my home

*  Switching to electric or gas options are too expensive

* Natural gas is not available in my area

* | like the drying effect of wood heat

*  Wood is readily available and easy to obtain

* Ifthereis a power outage, | want to be able to heat my home
* ltis an efficient way to heat my home

* |tis an environmentally friendly option

* | enjoy the exercise of hauling and splitting wood

*  Other (please explain) [Insert text box]

16. Are there any reasons you dislike burning wood? (Choose all that apply)
* None, | love burning wood
* It's too physically challenging (chopping and hauling wood)
* It's messy (cleaning up ash, wood chips, bark, etc.)
¢ | dislike the smoke-smell
* |t affects my indoor air quality
* It takes too much time
* It takes up too much space
* |don’tlike the spiders and insects living in my wood storage area
* It's too expensive to have wood delivered
* Itis getting harder to buy/find
*  Other (please explain) [Insert text box]

17. On occasion during the winter months, can you smell wood smoke in...(Choose all that apply)?
*  Your home?
*  Your neighbourhood?
*  Your community?
*  While at work or school?
*  Other (please explain) [Insert text box]

18. How often does smoke from residential burning affect air quality in your neighbourhood during the winter
months? (Choose the answer that best applies)
¢ Almost daily

¢ Often

*  Occasionally
* Rarely

* Never

19. Do you believe that exposure to residential wood smoke affects people’s health?

* Yes

* Somewhat
*  Possibly

e Alittle

* No

20. Are you concerned that your health or your family’s health might be affected by wood smoke in the Comox
Valley?
* Yes
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* Somewhat

* Possibly, although it can be hard to tell if it’s a cold or allergies
* Alittle

* No

21.1n 2017, there were seven air quality advisories. How do you find out about local air quality advisories?
* Local government social media channels
* Local newspaper or radio
* Breathe Clean Air eNewsletter
*  BC Government Air Quality Advisories Alerts
*  Environment Canada Public Weather Alerts for BC
¢ Air Quality Health Index App
* | do not get Air Quality Advisories
*  Other (please explain) [Insert text box]

22. What do you think is the biggest contributor to poor air quality in the Comox Valley?
*  Smoke from residential wood burning
* Residential backyard burning
*  Open burning from land clearing, agriculture or forestry slash
*  Vehicle emissions
* Industrial outputs
*  Other [Insert text box]

23. Are you aware that the Comox Valley Wood Stove Exchange Program is providing rebates to exchange old,
non-EPA or CSA certified wood stoves with new certified wood stoves (5250 rebate), gas or pellet stoves (5600
rebate) or heat pumps (51000 rebate)?

* Yes

* No

24. Any other comments or suggestions regarding home heating or local air quality? [Insert large text box]

25. Would you like to receive an email with more information about the Wood Stove Exchange Program or smart
burning practices? Your contact information will not be associated with individual results or used in any other way.
* Yes
* No

[If ‘Yes’, provide an enter email address box with a submit button and a caption that says, “Please provide your
email address below”]

Thank you for taking the time to complete our survey. To be entered to win a $250 gift card to Quality Foods,
please enter your name and phone number below. This information will only be used to contact the winner, and
will not be associated with individual results or used in any other way.

Name:

Phone:

Thank you for submitting your survey. Please only submit one survey per household.
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Review these links for more information about Smart Burning Practices and the Residential Wood Stove Exchange

Program.

Smart Burning Practices <https://www?2.gov.bc.ca/gov/content/environment/air-land-water/air/air-
pollution/smoke-burning/wood-burning-appliances/burning-wood>

Wood Stove Exchange Program <www.comoxvalleyrd.ca/woodstove>
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11 - APPENDIX B — ADDITIONAL COMMENTS

Additional comments are presented in the order in which they were received. These comments have been given a

basic spell check, but are otherwise unedited. Those in bold are related to the top five additional comments noted

in section 5.5.

10.
11.

12.

13.

Mail direct to residents to educate them about the hazards of outdoor burning (venting index) and
burning wet wood 2. Probably out of CVRD mandate, but encourage infrastructure to allow gas heat
infrastructure to be built. | spoke with Gas and the main pipe isn't all that far away. | think some
collaboration may be possible? (No way for gas heat without a pig tank in my area)

Please encourage/educate on responsible wood stove use, and wood storage, but do not ban wood
stoves entirely. A relatively small number of irresponsible wood burners could be significant contributors
to air quality issues.

We have recently installed a wood stove insert with a catalytic converter that burns the gas a second time.
Even with 2 heat pumps in the home, one ducted and one non-ducted, the home gets chilly when the
outside temperature drops below -3 degrees. Your survey is not taking into consideration the need to
burn wood as a second heating source in order to maintain comfort levels even if it is not the main
source of heat.

Our neighbour burns wet wood with an old stove. It belches smoke all the time. If there were a cheap
way for her to upgrade it would benefit the whole community. My parent had to move from Royston to
the city due to air quality issues from wood smoke, which triggered asthma attacks. The days of belching
smoke from old stoves should be over.

| am aware of the rebates but | am not willing to convert my home heating to another carbon producing
source such as heat pump or natural gas. Why aren't you offering incentives to convert to solar which is
a much greener option? | would consider changing over and getting rid of my wood stove if you offered
a rebate to go solar!!

Forest fires and agricultural/industrial burning is the problem. NOT residential wood stoves.

The compost facility on Knight Road is overpowering. It assaults you when you get off a plane at the
airport. Also often makes spending time in our yard unbearable.

Heat pumps are supposed to all that. But they are very expensive, what good is a furnace that switches
completely to electric as soon as it gets cold. As well they are totally not reliable, they break down
almost on a yearly basis, about the time you really need it. (Yes | did have it serviced in the summer)
I’'ve never once noticed a change in air quality when the advisories come out.

Get rid of wood burning

We only use wood if there is prolonged power failure. Only twice in the last 10 years. Where we are we
get more smell from the dairy farm on Marsden than smoke in the winter. Three or four times per year
we will have an out door fire for hot dogs and marshmallows made up of dry hard wood bits from the
shop.

I would like to see more area's (all in fact) be connected to natural gas. We purchased our home with a
top of the line heat pump but if it had not been here we would be burning a lot more wood to stay warm
as the cost of electricity is far to high and we don't have natural gas in our neighbourhood, which would
be the far less expensive and environmentally sound way to go. | would love to see the CVRD work with
Terresen [FORTIS] to bring natural gas to all its residents.

| wish that there were a bylaw that required either removal or upgrading of old stoves when homes are
bought and sold in the valley.
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14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24,

25.

We need to get aggressive about removing old inefficient stoves. | would also love to see more
information about what is the best type of energy source for our area. In terms of environmental
impact (i.e.: impact of hydro vs. gas vs. efficient wood stoves). We are at a point with our home where
we want to make changes but | find myself unable to find good scientific based info on what's the best
thing to do.

Even with the rebate it is thousands to convert! We switched to electric forced air because wood was
impossible to find!!

I live in Courtenay in Crown isle where the air is clean cause most people burn gas. However | border on
the Comox regional district on Idiens and the rural street next to us has many wood burners who
constantly pollute our air some nonstop all winter.

| find the [air] quality acceptable

Wood providers should be licenced and a level of quality control of their product to be sold - does not
matter how high the EPA of the wood appliance is if the wood being burned is not properly seasoned and
stored for the burning season. Back yard burning should not be permitted - a yard waste pick up could
and should be considered for the rural areas

We got a quote for gas hook-up. It was $40,000!! It is 2 blocks, maybe, to the hook-up!!!

| was shocked by the air quality when | moved here a few years ago. It is so unfair that we can't use our
own yard when our neighbour is burning (in their relatively new stove) or can't go for a walk in our
neighbourhood once the stoves start up. We've had to buy air purifiers for inside our home, as we often
smell smoke. We are worried that our health is being affected and have considered moving. And | have
talked to many others that have similar concerns. Educating people on how to burn better or putting in
new stoves (like the one my neighbour already has) just isn't going to make much of a difference.
Burning in a town just impacts way too many people.

Air quality in the Comox Valley is terrible in the winter. | am frequently forced to stay indoors as spending
time outside results in coughing and a sore throat. Politicians need to do more than providing rebates for
wood stove upgrades--it's not working. Air quality is getting worse every year and it is largely caused by
wood stoves. This is the issue | will be basing my vote on in the upcoming elections.

If electricity were cheaper you wouldn't have as many homes heated with wood.

Why do people who choose the cleanest environmental way to heat their home get charged so much for
electric consumption? The people who heat their home with gas or wood don’t often go into the second
step of electricity cost, but yet cause the environment the most damage. Those who heat with electricity
go into the second step often in winter months. We are getting screwed by the government and B.C.
Hydro.

As you drive home from work from and you come up the hill on Royston Road you can see the billowing
clouds of smoke coming from Cumberland. Soon it will be upon us, again. We look over the Comox bay
and all you see is the smoke sitting above the water. We sit in our hot tub for short periods of time
because of the smoke filled air. We often are overtaken by the odours of burning garbage and wood that
has creosote on it. Local homes are not burning fires correctly. Wet wood and fires not hot enough. Good
luck on working in the yard on weekends due to back yard burning. Good luck with trying to solve this
problem...

The worst smoke is from people banking their stoves overnight or over the day time and a lot of people
seem to think it makes sense to burn wet wood. You can exchange stoves all you want but if people burn
wet wood or don't know how to use them properly (modern efficient stoves are not designed for
"banking") you won't solve anything. | hope you understand there are only a very few people responsible
for the issue. Anyone who lives in west Courtenay and walks around regularly in the daytime could point
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26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

out the half dozen or so worst perpetrators. Until you are willing to deal one on one with people who
are the worst offenders you will accomplish nothing.

There are many times when we can not leave the house because of the extremely heavy smoke from
people burning in their yards and or heating their homes with inefficient wood burning heating sources.
We are considering moving to somewhere with cleaner air. Maybe out of province.

We have just moved to the Comox Valley from just outside Hamilton ON, and are shocked by the poor air
quality, which is far worse than anything caused by Hamilton's steel mills. We are incredulous that people
in an urban environment are still allowed to primarily heat with wood. It is like we are still living in the
19th century.

I think some of the poor air quality also comes up the Strait from the Lower Mainland

Would welcome ban on wood burning. Actions taken to date do not appear to have made any
noticeable difference. Wood burning should be banned when temperature inversions are producing air
quality issues.

Living as we do in Black Creek, poor air quality is usually, but not always, less of an issue as is seen when
driving into the downtown Courtenay/Comox area via Hwy 19A, especially during the winter months and
more so on a windless or inversion day. Many chimneys along the way producing copious heavy smoke
and finally the view of Courtenay from the top of Mission Hill can be pretty alarming as it sits in its thick
blanket of smog. The comfort and affordability of wood heat is understandable but as our density and
population grow along with the ever-increasing costs of gas or electric heating, proper education and
controls regarding the use of wood burners needs to happen fast!

| am an asthmatic--many days in the winter | cannot walk in my own neighbourhood because of wood
burning stoves. Back yard burning is not healthy - it should be banned 15 km from city limits -- not from
city center. One side of a street can be in the city and they other RD -they should not be able to burn-- but
they do. Exchanging one wood stove for another is not the answer. Help pay for a gas fireplace -- if gas is
available in the area or a propane fireplace. Help to pay to install energy efficient electric heat and help
to keep the price of electricity down so it is affordable or help pay the bills. Ban all wood burn
appliances in all new builds anywhere within 15 km of city limits, and have them removed when a
home is sold within city limits. We need to be more proactive. We all need CLEAN AIR!!

Two thoughts: 1. This survey could do well to ask, "do you burn any substance (wood, garbage, other)..."
Because someone might answer no to wood, but still be creating a major issue by burning other stuff! 2. 1
think garbage burning in Cumberland could potentially be reduced by weekly garbage pick up or an
accessible bear-proof dumpster in the village (i.e., walkable). We don't all have the infrastructure to
store garbage inside our homes for up to 13 days at a time, or even compost for up to 6. | can imagine
people might feel compelled to burn in these circumstances.

How can we get Fortis to expand service in our area? Electric back up for our heat pump can be unreliable
in our area, so most folks resort to wood.

There should be other options available everywhere in Comox Valley other than any kind of burning,
especially opening burning. Backyard burning and campfire pits should be completely banned and yard
pick up should be available. People state that the smoke sits in the valley because it's the valley, isn't that
a good excuse alone to ban or greatly cut back on burning? | lived in Port Hardy for 2 years and the air
quality was completely awful so it was disappointing to find Courtenay has issues of its own (especially
with no mills or such nearby to pollute the air). | hope City of Courtenay will listen to people's concerns
and work hard on making successful changes in this beautiful place.

Wood has been used for heating for over a hundred years in this valley. If natural gas were available |
would use that instead of wood.
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36.
37.

38.
39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

If 1 didn't have to pay out so much to convert to gas | would in a minute.

| would like the regional district to set up a registry so that residents can submit their cell number and
receive text messages when air quality advisories are issued.

To eliminate them [wood stoves] completely. It is a serious issue.

It is a mistake to replace old stoves with new stoves. My health has been impacted since moving here 15
years ago; Asthma, pneumonia, hernia from coughing. | moved here because | am fit and active. | regret
moving here for reasons of health. An air filter has eliminated my asthma completely but it is outrageous
not to be able to run my hrv or open windows for 6 months of the year. It has been difficult to find a new
area locally where attitudes to burning are not archaic but we are leaving Cumberland for an 'out of town'
new subdivision with no stoves. This is with regret and considerable inconvenience. If you look at the
known effects of smoke on gestating foetuses, on young children and older persons and the levels we are
exposed to in residential areas this is not a particularly healthy place to raise a family or get old. Actually
it is a poor place to live for anyone interested in their health. The sooner people thinking of moving here
become aware of health consequences, and the sooner this valley’s foul reputation becomes well known
and hinders development the sooner something will done about this significant public health issue.
Government reports over the past eight years have shown that the Comox Valley has some of the worst
air quality in BC in the winter months and regularly fails to meet provincial and federal air quality
objectives. Research shows that wood smoke is extremely harmful to human health. It is time for local
government to act.

Local air quality in Cumberland prevents me exercising from October - April, simply walking the dog brings
on coughing which affects any exercise | also attempt indoors.

| have asthma so wood fire smoke seriously affects me. | have to close all windows and use a high quality
air purifier to sleep at night when my neighbours burn wood. Terrible smoke

| would love to have a heat pump, but cannot afford one. Even with the rebate, it is so expensive and
hydro, even without heating is so high. (Senior on limited income).

When we moved into our house a wood stove was the primary heating source. Due to concerns about
health and maintenance, we removed it and now rely on our 'secondary' heating source - electric
baseboards. Gas is not currently available in our neighbourhood and we have been trying to find an
economical way to have a heat pump installed, but it is challenging. The wood smoke at times is so thick
in our neighbourhood the winter, we can smell it in our house with the windows closed. When you look
around, it is typically 4-5 houses that are just pumping the smoke out - to the point where it sometimes
looks like the house is on fire. If wood burning as primary heating including a carbon surcharge - to
reflect the 'real' cost of using wood as a heat source - it would not be nearly as appealing a way to heat
homes. The heat pump rebate is a great start, however, it only covers ductless varieties, which as we are
finding out are hard to install into small homes. If there was a rebate that covered ANY head pump
conversion that would be more helpful and accessible to more homeowners.

When | moved here 2 years ago from Vancouver | could feel the effect of the poor air quality on my
breathing. Very alarming!

We intend to switch to a heat pump in the next 2 or 3 years and | support government initiatives to
improve air quality. We've changed our burning practices to stop burning during Air Quality Advisories.
We acknowledge it's a serious problem and would like to stop burning, but can't afford to quite yet.
Ban open burning and non-EPA certified wood stoves, with stiff fines for homes and business in non-
compliance. Explore alternatives to burning for land clearing/agriculture/forestry. The whole region
shouldn't have to pay with their health so a small number of businesses and homes can save a few bucks.
Please keep rebates. Air quality is important. No slash burning for land clearing, insane. Thanks!
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49.

50.

51.

52.

53.

54.
55.
56.

57.

58.

59.

In my neighbourhood the worst offender for bad smoke owns a new EPA rated stove. What we need in
this valley is not just newer stoves, but better bylaws and enforcement for air quality standards. |
consider smoke from my neighbour to be an extreme nuisance. | literally cannot be outside in my back
yard without wearing a mask at times during the winter. The acrid smoke from this new stove is
consistently awful from October until April. So for 7 months of the year | am affected by this person's poor
burning practices. By anyone's measure, this is not right. Replacing stoves is not the answer. Better bylaws
and enforcement against poor burning practices is the most effective means to achieve the goal of clean
air in CVRD. The Opacity method is an efficient way to determine how a homeowner is burning their wood,
from the opacity of smoke leaving their chimney. This can be done from the street and is easy to
document. | feel trapped and hopeless about our local situation. My pleas to our neighbour, to burn dry
wood and burn it correctly, fall on deaf ears. There is nothing I, or many others who suffer the same
situation, can do without support from local government. Please, please do something about the air
quality in our beautiful valley.

From a view property of the valley, | very seldom can see the effects of wood burning. The air quality
monitors being close to the greatest traffic congestion, 17th street Bridge, only increases the air quality
concerns. The valley does have the occasional inversion, which holds smoke, and exhaust in. On these
days people should use other sources of heat and drive less. | do not think that there is an air quality
issue in the Comox Valley on normal days.

I would like everyone using wood fireplaces to update to the more efficient models but they are not the
cause of poor air quality in my area. As a frequent walker, | am often bothered by vehicle emissions.

| find it difficult to exercise outside or garden in the valley because the smoke affects my breathing- either
the wood smoke or backyard burning and sometimes both at the same time. | came to Comox 3 yrs. ago,
attracted by the fresh mountain and ocean air and was disappointed to discover the level of air pollution
in this otherwise beautiful place. | have a lung disorder that stems from childhood and find the poor air
quality negatively impacts my ability to enjoy life here as much as I'd like to. | may have to leave the
valley because of poor air quality.

| believe that the wood stove burners would use electricity if BC Hydro rates where cheaper. No one |
know is using less than the minimum GJ’s. That is sickening. | would love to know where people can be
less than the minimum and not use wood. My condo in Comox was never under the minimum. It faced
south - was warmed by the sun all day and surrounded by units on all 4 sides.

The only thing | found not on the list is slash pile burning

I don't use the wood burner when there's a weather issue (i.e.: depression, high wind, etc.).

Please do something about the air quality in this region. | didn’t know it was an issue when my family and
I moved to Cumberland and | am considering leaving the valley because of it. It concerns me that this
guestionnaire is all about “opinions” when in fact there is clear science from which to guide policy
changes. Many other communities are managing this issue well, why are we stuck in the dark ages?
Science and progressive public policy please.

| don't feel we should be perusing upgrading people's wood stoves with another wood stove. We should
be encouraging clean heating and a new wood stove is not clean. Heat pump by far the best followed by
gas furnace. Electric baseboards are clean but too expensive to use. Better rebates for heat pumps and
gas furnace and a way to phase out wood. No new wood stove permits would be a start.

| think that small campfire burns of appropriate material (i.e. clean untreated wood) should be allowed
with a proper permit.

Every time there has been an air quality warning, if | look out my window | can see that slash is being
burnt on the mountainside. Residential wood stove/backyard burning has almost nothing to do with poor
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60.

61.
62.
63.

64.

65.

66.

67.

air quality. | would hate to see new regulations just so the RD can be seen to be doing something when
the real problem is in the jurisdiction of the Province. By the way, the wood | burn in my wood stove
comes off of the slash and so has a zero net effect, as it would be burnt anyway on the mountainside.

I would like for people to realize that our country and its citizens have been using wood to heat with since
it was founded. The country is covered with forests. There is a lot of deadfall that could be used for home
heating and much of that dead fall rots on the forest floors or dries out to provide fodder for forest fires.
To me it makes way more sense to efficiently use this national resource to heat our homes than to let it
burn out of control in wildfires and destroy so much, like the ones that consumed so many hectares of
forest last summer. | have lived in and visited many countries around the world, our air quality is excellent
compared to all of them, | entertained some German friends this year who told me that Europe is looking
at efficient wood burning stoves as one of the best ways to heat a home for the environment. We have
NOTHING to be concerned about in using wood stoves to heat homes.

Why is solar not on the selection lists for a heating source? We added solar and would not go back.

Stop people using wood in the city and around the Comox Valley. Unless they are a long way out of town.
I have homes burning wood on both sides of me and one across the street. If my children or | had asthma,
| would have to move. The house 2 lots west of me sends a steady stream of wood smoke into the L'Arche
Centre. I've burned wood as a sole heat source for many years and | am not convinced that new
certified wood stoves would result in an improvement of air quality. Burning wet wood with a closed
damper will result in heavy smoker regardless of the stove. Is there research to support the effectiveness
of this initiative? | would support paying more tax to support heat pumps and clean methods of heating
homes.

The air quality in my neighbourhood is terrible every day in the winter months! I'm really tired of being
poisoned by my neighbour’s wood smoke.

Stop funding any wood burning appliances and only fund electric or gas heating. Burning of any wood is
harmful to people's health and costs millions of dollars in medication and associated health care costs.
The ONLY reason we kept a wood stove is in case of earthquake in the winter and we lose gas or
electricity for a prolonged period. We NEVER burn any wood for any other reason, as it is not considerate
to our neighbours or our community.

It’s not just the residential wood burning stoves or fireplaces that cause toxic smoke to be breathed, but a
lot of homes are also burning their personal garbage producing an ever greater health risk. | love the
warmth of wood heat but its environmental impact is not worth the damage it causes to human health.
Open burning creates awful smoke, but | find it doesn't occur frequently. That said, people should NOT be
burning waste, and should take their refuse to the dump! Royston is rural, but our homes are close
together around the Laurel Drive / Meredith / Marine Drive area and it's just not appropriate to be open
burning with this density. Our house was heated by wood stove until January 2017 when we took
possession after purchasing the property. After we moved in - March 2017 - we replaced the old oil
furnace with a new gas furnace as the primary heat source. The house inside smelled like campfire -
especially in the basement room where the stove was. We've completed renovated the inside, never use
the stove (we have it for emergency preparedness only) and the smell is gone. Many homes in Royston
heat with wood. On the drive to Cumberland up Royston road in winter, you can see thick heavy smoke
emanating from a few homes that reduces visibility on the roadway. There were a few evenings where
the smoke was mixed with fog and visibility went suddenly to nearly zero. The particulate matter that is
emitted from the wood smoke is a concern to me, and the health of my family (and neighbours!). |
understand that a switch to cleaner energy can be expensive, and prohibitive to many. However, |
believe that change is needed. Health care costs (publically funded - provincially) will decrease with
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68.

69.

70.

71.

72.

73.

74.

75.

76.
77.

78.

improved air quality, so perhaps the province can help fund the switch to cleaner home heating options.
Might save them money in the long run.

Since moving to the City of Courtenay (Fitzgerald Ave.) from Vancouver in 2003, the air quality in our
neighbourhood has become progressively worse each winter. We have neighbours who have discussed
with us that they are converting to wood and pellet stoves to save on Hydro. This winter has been the
worst for air quality. Some nights we are unable to keep our bedroom windows open a crack, as the
neighbourhood smoke billows into our home. The poor air quality has made it much more difficult to
recover from minor colds. It also makes walking our dog around the neighbourhood a very stinky
experience as the smoke permeates our clothes and our dogs fur. Breathing while exercising outside is
also more difficult. During foggy days, it impacts visibility to dangerous levels while
driving/biking/walking. One of the reasons our kids no longer attend Courtenay Elem. is because the
smoke in the air around the school for days at a time is so heavy. When looking at some of the chimneys
in our neighbourhood it is plainly obvious many stoves are not being used properly or they are burning
whatever they can, as the smoke is dense and never settles to a low burn. PLEASE help reverse this
situation to healthy levels.

The local air quality during the colder months of the year here in Courtenay is AWFUL due to smoke from
residential wood burning stoves. PLEASE make this illegal as it is harming everyone's health!!

| would like to be able to contact someone to complain when the neighbours are burning garbage!!!!'
I'm pleased CVRD is moving ahead in this manner with a survey of home heating usage. Let's use the
information obtained to continue moving ahead with making the air cleaner for all in the Comox Valley!
| am fortunate to live in an area of fairly new homes with no wood stoves so wood smoke is seldom a
problem at home. When | visit low lying and older areas sometimes the air is thick with wood smoke and
very irritating.

Local air quality needs immediate remediation; Smoke from our neighbourhood gets pulled in to our
home air through the air intake for our heat pump so we can't even escape the wood smoke indoors!
More information needs to be given to wood burners about the health effects. At times visibility is
reduced to 10ft out our window due to backyard burning by neighbours. Weekly the smoke is bad enough
to induce coughing when going outside. Our kids have to come indoors several times a year (where it still
smells smoky) because it's so smoky outside.

I live on the Courtenay/CVRD boundary yet Fortis quoted $140k to get it close (it would then be another
$4-5k to actually get it into the house and useable.

I have serious lung issues and have done a lot of research on air quality. | believe ALL smoke is harmful. |
also believe exchanging one wood stove for another isn't going to solve our problem. It's like when we
were told light cigarettes were less harmful, and the truth was they were just as harmful. | smell smoke
Everyday here. If someone is purchasing wood for their stove the average cost is $1200.00 a year. A heat
pump cost about $600.00 a year to run. Why can't we have more incentive to exchange wood stoves for a
CLEAN way to heat homes and drop the wood stove exchange? So much is being done to clean up our
oceans and soil, Why not our air? We all need clean air, PLEASE!!

Glad that we do not use our electric baseboard heaters, the heat pumps In Our home, heat it sufficiently.
While | have significant concerns about the air quality in the CVRD, | believe that our area on the ocean is
not adversely affected. | think the problem is considerably worse in smaller lot subdivisions, and where air
is trapped. | think it is crucial for the CVRD to put resources into dealing with this problem. One possibility
is to ban old wood stoves, perhaps fine, and require proof of certification.

Air quality seems to be worse in Cumberland than in other parts of Comox Valley
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79.

80.

81.
82.

83.

84.
85.

86.

87.

88.

89.

Please give us more tools to change from off an outmoded way of heating our homes. Almost no one
prefers it but it's still ongoing!

| believe education, not regulation, is a far more effective way to ensure we have good air quality in our
communities. | also believe we could improve our local air quality if there was perhaps better
communication between MoE and MoF when allowing Forestry burns to take place, i.e.; Not allowing
multiple burns on low overcast days. Also, giving the general public, better access to pre-burn piles to cut
firewood that would then be burned in a much more controlled system (wood stoves), better cured wood
and greatly reduced smoke emissions. Banning wood stoves goes against our Human Rights to Life, since
fire is what makes us the superior species we are and without it we would not survive. That is a battle you
will never win.

I am concerned about the poor air quality advisories. It seems that more should be being done about this.
Worst issue in our area is wood burning neighbours who do not burn efficiently or cleanly due to older
wood burning units, poor quality or unseasoned wood, damping down air intake to extend burn.
Prevailing wind blows smoke directly into our yard from 3 wood burning neighbours. One member of our
household and other neighbours are immunity compromised and | believe the level of wood smoke is
hazardous to their health, and is generally hazardous to the entire affected population.

Please move towards phasing out Wood Stove, despite owning one | have ceased using it due to the
mediocre air quality of the Comox Valley and the detrimental health effects on our community. | am
fortunate enough to be able to afford electric heating but understand that people need financial
incentives to be able to transition to other forms of heating.

Hydro increases should be controlled by gov't

| don't think we should continue to build homes with wood-burning appliances and I think we should
discourage their use in general. On bad air-quality days, I'm not sure wood-burning appliances should
be used at all, unless there is no other heat source. Open burning is a problem as well and not sure it
should be permitted at all, there are certainly other options. And there are still many people who don't
realize smoke is a health hazard, we need better education/awareness.

Rules for burning must be consistent throughout the CVRD and they must be enforced. When | ride my
bike into the more rural areas there are open fires burning everywhere at all times. This would neither be
permitted nor tolerated within the confines of Comox and Courtenay. Yard waste pickup should be
provided for all areas of the CVRD if this is not currently the case.

We have stop back yard burning and stop burning wood stoves and fireplaces people leave it
smouldering all night and all day when they are at work | wish | knew it was this bad before | moved
here!! | would have never bought in Comox | wish | bought over in Crown isle it’s better over there. But |
cannot afford to move again!!!!

| moved from Vancouver 3 years ago. | would take wood smoke any day over vehicle emissions and
chemical pollution like there is in the city. We moved here so we could find a place to live with a wood
stove. Unfortunately right now we have an oil tank and it is insanely expensive, so a wood stove is a top
priority when we buy.

| live on 1st St, just up from the Puntledge River, near Arden Rd. Starting in November; you can see the
ash falling. Yes, it's that bad. It gathers on cars. It is impossible to keep out of houses. For asthmatics,
people with breathing issues, or immune compromised people it is awful. Friends have refused to come
and visit when it's particularly bad. The problem is both forestry/agriculture/industry *and* woodstoves.
The woodstoves are made worse by the number of people burning improper wood and garbage. Please
do something!
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90.

91.

92.

93.

94.

95.

96.

97.
98.

PLEASE PUT A STOP TO OPEN YARD BURNING! PLEASE! INCLUDING LAND CLEARING! This is a MAJOR
problem especially in the nice spring weather AND IS ALLOWED UNTIL A PROVINCIAL FIRE BAN IS PUT
INTO EFFECT! Usually min June! Insane thinking! I'll never understand why it's even still allowed when all
other municipalities have a FULL BAN in place. Much of the CVRD is simple basic residential
neighbourhoods close to schools and playgrounds. PLEASE GET THIS ONE SORTED OUT IMMEDIATELY!
This past weekend has been a potential CANCER HELL AROUND HERE! It is selfish and inconsiderate not to
ban this old fashioned practise

| have emphysema and if the air quality doesn't improve in the Comox Valley | may have to move
somewhere else, because | have to stay in the house most of the time in the winter due to poor air quality.
If | even open my door, smoke from the neighbours' woodstoves gets into my house.

The dry season in summer when backyard fires are not allowed is the only time of year the air quality in
our neighbourhood is good. It's the wood stoves all winter and then on any nice day fall or spring, the
backyard burning starts and spoils our outdoor time. The smoke makes me feel positively ill. Please
make it stop!

We do not support the Wood Stove Exchange Program, as it does not and will not improve AQ in any
significant way. The health risks both short and long-term are well documented and within 3 years of
living here | was diagnosed with asthma triggered by wood smoke and know far too many others with
respiratory problems that either appear or worsen here. More needs to be done now. Clearly, wood-
burning appliances must not be allowed in populated areas. The CVRD needs to do far more public
education and develop specific tactical strategies to help transition homeowners and neighbourhoods
and communities from wood burning to gas or electric that will not impact the health of the majority of
people who live here.

I'm asthmatic, in our area the air quality in the winter is often so poor | do not go outside for a walk or
exercise as it negatively affects my breathing and I'm forced to use a puffer. Unfortunately it has been my
experience that most homeowners who use a wood stove to heat, really do not care about their PM2.5
emissions and the effect it has upon the health of others. Forest Industry slash burning is another major
contributor. Yes there are restrictions on when and how far away they have to be from built up areas,
however in the Comox Valley during the cooler/cold months we often have inversions which trap the
emissions and they stay for long periods of time. There are some hard and unpopular decisions that need
to be made to safeguard the health of our citizens. 1. Mandatory removal of all wood stoves within 3
years, credits/rebates made to facilitate the transfer to "clean" heating; 2. Penalty for non-compliance
after the 3-year deadline; 3. Slash burning to be confined to much more restrictive conditions, i.e. only
during certain time frames and weather conditions and further away from built-up areas. Yes, there will
be a large outcry from both the forest industry and the people who burn would and do not want to
change. Change is never easy but it is needed. The science backs it up. Let's roll up our sleeves and do the
right thing!

There are people in the region (including my neighbourhood) who do not appear to know the best way
to store and burn wood in their woodstoves. This results in excess smoke, which permeates the
neighbourhood.

My husband has asthma and has great difficulty with the smoke from wood fires. We moved to the Valley
thinking the air here would be clean and were shocked to discover when winter came that so many
people here are burning wood. It's a huge problem for us and we suspect many other people.

Wood fired pizza ovens and bakeries also impact air quality in my urban area.

Before moving to town this past year, we always heated our home with a woodstove. We never had a
problem with smoke problems simply because we only burned dry wood. We are not against woodstoves,
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but something should be put in place to ensure people use only dry wood and have an up to date
woodstove in place

99. | believe that there should be a balance. | have been reducing the amount that | use my stove to better
the air quality in my neighbourhood. I think that burning green wood is one of the biggest issues that the
valley faces. If | had a heat pump | would use my wood stove only for special occasions but would want
to retain the stove for power outages.

100.1 think we need to do more to get people to update their wood stoves. | believe they can be very clean
source with newer technology out. | do not believe people have an efficient set up. Having an efficient
stove can result in no smoke and clean burn.

101.Home businesses involving burning or smoking materials should not be allowed in residential areas.

102.Eliminated rebates for wood stove to EPA wood stove (they both dump particulates into the air), ban
new installation of wood stoves in new homes, create an incentive to decommission wood stoves,
incentives for solar panels.

103.All burning of wood, either inside a home or outside, should be completely banned immediately. This is
a well known health hazard and is costing us both lives and money for treatment. The greater good of the
majority should dictate the end of this wood burning legacy. | regard wood burning in the same light as
smoking.

104.Winter air quality can be bad. | have a heart condition and it definitely affects me. | would really like to
see wood burning for heat in residential areas phased out as quickly as possible.

105.1) Some people have constantly smoky fires. There is a difference between start up smoke and damped
down smoky fires. A small fine similar to a parking violation would be good to see against problem
smokers. It's the problem smokers that give woodstoves a black eye. 2) We have an outdoor wood boiler,
it works amazing. | run a hot fire once or twice a day and the water jacket surrounding the burn chamber
soaks up the heat and stores it long after the fire has died out. The hot water is plumbed thru my house
and supplies all heat required. A quick check of my chimney showed ZERO carbon build up in the chimney
pipe. | smoke for 1-5 minutes on start up, and then the exhaust is clear. There is a fan supplying forced air
to the fire for combustion. - These stoves are brilliant; | would like to see more public education towards
this style of stove.

106.1t is appalling that nothing has been done so far to mitigate the smokiness that is a daily occurrence
from at least November to now March 19/18, and still continuing); | complained about it in 2016, to
VIHA, CVRD, and the City of Courtenay, as others have, and it has not changed. It is obvious that some in
our neighbourhood burn wet, green, unseasoned, or treated wood, burn other substances besides
wood in their stoves, do not know how to build a proper fire, or all of the above. It is obvious from the
visual smoke and smell in the air that others in the Comox Valley also are ignorant of how they are
affecting the health of everyone who lives here, or simply do not care. The rebate program obviously has
not worked. Other communities have strict by-laws, which restrict wood stoves and fireplaces, in order to
improve air qualities, and enforce those laws. Why don't we? We are even worse off than many of those
communities because we live in a Valley!

107.Have you sent a press release to the newspaper to get people to participate? Have you placed ads in the
newspaper to do the same? What is the response rate? | can imagine it is extremely low. Will you do a
door-to-door study in areas? Will you distribute a flyer with information about the harmful effects of
wood smoke, and information on the survey? Wood is a dirty fuel. Wood is a solid mass that releases
massive amounts of particulates - and there is NO KNOW SAFE LEVEL FOR PM2.5 (PARTICULATES 2.5
MICRONS AND SMALLER). There is no justifiable rationale for burning wood in communities. You don't
smell toxins coming out of gas furnace chimneys. | have had three heart incidents since moving to valley.
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The first was a heart attack in February 6 years ago the second 2 years ago. Both required expense trips to
Victoria for stents. The third was this year and it looks like it will now be bypass surgery. All three occurred
in February, at the peak of wood smoke burning, after several months of exposure. The source of the
smoke? One neighbour who burns wet wood. The cost to the medical system in the 10s of thousands of
dollars. The cost to me in lost work will be months. The neighbour does not care about my health or any
of her neighbour’s health. She has told me that. This attitude is at the heart of the problem. If mayors,
councillors and staff do not take action to stop wood burning in our communities, each person is
endorsing the use of a toxic fuel and responsible for harm to the citizens. You are either in favour of a
healthy community with quality breathable air, or you are against having a healthy community who due
to your inaction are forced to breathe toxic pollution. Children from pre-birth to their late teens are
especially vulnerable as they are still developing. The impact may take years to show up so politicians and
staff may choose to deny the association and not take responsible proactive action. The consequence can
be cancer, just as with second hand cigarette smoke. Seniors are also vulnerable. But no one escapes the
damage. Research has shown even young healthy adults are affected. | know two people who have had to
move because of wood smoke. The cost to them is over $10,000 each just in real estate fees. And still they
may not be safe as they are still in the valley. We may also be forced to move. With family here, there are
not many options. A woman | know in Crown Isle developed asthma after arriving and tests have shown it
is caused only by wood smoke. And this is in Crown Isle where there is no wood burning. The smoke is
from outside the Crown Isle development. The worst particulates are the ultra fine ones, below 0.3
microns and even expensive HEPA filters won't remove the smallest and most dangerous particles. So
what are homeowners to do? The particulates will get into the house. Modern houses even are
required by building code to have ventilation systems that pull in outside, polluted wood smoke.

108.In the survey you make no mention about solar heating and no mention of energy saving programs (e.g.
energy audits) to lessen harmful emissions.

109.1deally if any wood stove exchange program could somehow be mandatory, or if a bylaw were enacted
to enforce cleaner wood burning options, that would help to drag the Comox Valley (probably kicking
and screaming) into the 21st century. One can hope!

110.We burn only DRY wood in a Pacific Energy Super 27, which is 81.6% efficient. | think that it is time to
put a 5-year deadline on people burning wood in older inefficient wood stoves. Coupled with that |
would 'definitely' make financial 'help' available for any older people who just might not be able to
afford upgrading their stove. Basically we need to get rid of the inefficient older wood stoves by making
them illegal - if need by doing home inspections. People would change quicker if they couldn't get
insurance because their wood stove was not an acceptable heating appliance.

111.We live on 5 acres. Use a Pacific Energy stove. Highly efficient.

112.The region should offer significant incentives to switch from woodstoves to cleaner heating sources
(e.g., heat pumps). See the incentives on Gabriola Island as an example.

113.0nce a year I'd like to be able to burn my yard waste for one day.

114.1 agree that there are too many inefficient wood stoves/fireplaces being used but question whether the
incentive program is working. We have personally upgraded to a more energy-efficient boiler in another
home, have had a heat pump installed at our current home to replace in-ceiling radiant heat, and yet have
never qualified for any rebates. So it kind of seems like the programme is set up to reward irresponsible
people. Also, survey does not explicitly ask if homeowner's wood burning stove is EPA certified (ours is). Is
that based purely on age of unit?

115.Tell me more about the heat pump rebate. | have asthma and dislike the smoke. Understand lots of
strings attached for the rebate program.
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116.The Question re contributors to poor air quality should be a 'choose all that apply' | would list two
addition sources of concern: toxic VOC from laundry vents and Forest fires.

117.My partner and | are adversely affected by wood stove smoke in the winter months. It makes it very
difficult to be able to have clean air come in a home in the winter time, and we are often affected
physically by the wood smoke. If it were a perfect world, people would know how to properly use wood
for heat. Unfortunately due to many circumstances, that is not possible. Hopefully the wood stove
exchange program will help towards this. It would be nice if it eliminated the need for wood stoves
altogether.

118.The air quality in this valley is abysmal. | am an active, fit professional in my early 40s and | have to
purposefully stay inside on weather inversion days because my lungs have become sensitive to wood
smoke over the last 2 years (we moved here 9 years ago). From my house above Goose Spit, | can literally
see the pall of smoke over Royston, Cumberland and Courtenay on these days. We really need the local
governments to step up and have some sort of mandatory wood stove upgrade program and not just an
incentive.

119.People need better education/understanding of pressure systems when it comes to backyard burning
as well as the types of material that they burn in their backyard burns.

120.People here are as attached to their right to burn wood as Americans are to the Second Amendment. |
have to keep my windows closed basically November thru March--almost half the year. It is too bad
that each one believes his burning practices are uniquely flawless. One of my neighbours swears she has
the most state of the art, clean-burning fireplace possible. Yet she has smudge coming out of her chimney
all day, and I've seen her firewood--it's wet. It was delivered wet, and it's stored outside under an
overhanging porch roof. Not much protection in wind-driven rain. My next door neighbour has his
woodpile on the ground, under a tarp--hardly rainproof in this climate. Those new certified wood stoves
offered in the rebate program are not that helpful. People who heat with firewood keep a slow burn going
at night, so it's not a clean hot burn. And there is no control over what type of material they are burning. |
do like the Montreal rules, which is no wood burning in the city, UNLESS there is an emergency power
failure in winter.

121.CVRD has different rules for open burning than the City of Courtenay. Since we are within the same air
shed, the rules should be standardized.

122.The smell of wood smoke reminds me of my childhood home and campfires. | know now that is a good
way to heat being a dry even warming heat when using the correct wood but can be awful and annoying
with unseasoned wood. With the population going up daily in the Comox Valley, we cannot sustain
wood heat without hurting the young, weak or elderly. The valley is like a huge bowl with one side
opened to the sea so unless the winds are correct, the smoke stays in the valley as a huge grey cloud. You
can see it well when coming down Ryan Road on a bad advisory day or when forest fires are raging on the
western side of Canada and the USA. | hate to see it go but it is time like rotary phones and 100-watt light
bulbs.

123.Every contributor cited above is a combination for the poor air quality and Comox Valley has the worst
quality air in BC. Every political decision-maker at all level and all the citizen have a responsibility to
offer and maintain a better air quality. It's not a choice, it is a civic duty. And if some citizen lacks
money to convert for a less polluted system, the government in collaboration with BC Hydro, Gas or
propane should plan a program to help them. Wood stove, residential backyard burning, outdoor wood
fire are not an option it must be banned.

124.The use of older wood stoves is also a big reason for air quality and owners burning wood and material
other than dry seasoned wood...How to ban the use of old wood stoves is the question.
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125.Please encourage replacement of wood-burning sources of heat. Toxic smoke should not be allowed to be
emitted into the atmosphere, affecting all of us. If encouragement or education is ineffective, ban wood-
burning sources of heat, giving a period of time to replace. For the good of the health of all citizens,
including those with wood stoves.

126.1 am well aware that the burning of wood for home heating has a negative effect on air quality. | think
much of the air quality issues in the Comox Valley could be solved by eliminating slash pile burning on
privately owned timber lands AND by residents using proper burning techniques (only burning dry,
seasoned wood in hot fires). A properly burning fire in almost any wood stove, regardless of its age, will
produce almost no smoke. We always burn hot fires that produce little to no smoke. If it's too hot in the
house, we open windows. The same technique holds true for backyard burning. A hot fire, properly
tended to will not produce much smoke. Has the CVRD considered providing a wood storage facility
where resident could purchase properly seasoned, dry wood to burn? This would solve many of our
community's air quality problems. With natural gas unavailable to many residents, heating with electricity
is not a viable financial option for our family and many others. We have also not considered upgrading
our wood stove to a heat pump because the cost is prohibitive even with the available $1000 rebate.

127.We burn dry wood and know how to burn it as cleanly as our non-EPA certified woodstove is able. We
want to use the Exchange Program rebate to help cover the cost of an EPA certified woodstove. We
can't afford to buy it for at least a year or two. However, hundreds of woodstoves like ours do not
decrease the Comox Valley's air quality like the atrocious open air slash burning that forest companies are
permitted to do. Most recently, less than a kilometer away from city limits, with the wind blowing it right
through the Village...When this burning occurs and | have a cold, | develop asthma and | am forced to use
aninhaler.

128.1 take issue with the way 2 of your questions are worded above: 1)"Do you believe that wood smoke
affects peoples' health?" It's not a matter of what | believe. This is not a subjective matter. There is
science & health studies backing up the facts that particulates from burning wood are hazardous for our
lung health. 2) "What do you think is the biggest contributor....”? Again it's not what we subjectively think.
With proper testing it could be proven which are the biggest contributors.... there’s probably a few and
put together they are big contributors. | advise that you word your surveys more carefully.

129.Nothing you can do about forest fire smoke. Definitely incentivizing people to alternate heat sources
other than wood is the way to go, but should probably be organized as a larger package since a full switch
would require renovations rather than just the purchase of an alternative heat source. Perhaps the
province/fed might have additional rebates or tax exemptions that align with this program that could be
packaged together and showcased over the next 3-5 years. Perhaps a 0.1% (random number) municipal
tax break could be offered to those making the "greener" choice as well. Just ideas :) Thanks!

130.We don't have a wood stove. My neighbours do, and the air stinks all winter long. If | open the window
the smoke smells come in. My son got asthma a few years ago and | am confident it is linked to the
appalling air quality created by my neighbours' smoky woodstoves. | don't know if there is any enforced
cleaning schedule? | am actually selling my house this year, and | will be moving to an area without wood
stoves.

131.We traded our wood stove for a new gas fireplace at the end of last year, but unfortunately we were not
eligible for the rebate because our stove was too new. It would be nice to offer people a rebate for
exchanging even newer stoves with a cleaner source.

132.Considerations should be given to inversions, dryness of firewood, and physical location, e.g. .a low-lying
valley area.
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133.We upgraded from an inefficient open fireplace to a catalytic wood insert 2 years ago and were told the
rebate didn't apply to us. | think the rebate should apply to anyone upgrading from an inefficient wood
burner to a more efficient stove.

134.1 am tired of living in an area with such poor air quality in the winter. IT IS UNHEALTHY!! And | am tired
of people being allowed to burn wood for their own comfort - and what | see in my neighbourhood is
NOT from necessity - while many of us suffer discomfort and health problems. That is crazy. Part of the
culture here of entitlement - like water - and nature - there for our use - and abuse. Please step up to
the plate and do what is necessary to help protect the health of all of us actually.

135.Re: local air quality. A major contributing factor that significantly affects air quality in my
neighbourhood comes from lead paint that neighbours sand from old doors, windows, trailers, etc. using
power equipment. This creates dust with lead and other toxic chemicals in it. | have approached a
neighbour and requested that the sanding be done in such a way as to prevent its spread throughout the
neighbourhood- (request ignored). The dust is being inhaled by adjacent neighbours and children and
others walking by. Also it settles in the soil and is absorbed by plants e.g. vegetables. | would like to see
stricter bylaws and penalties pertaining to sanding lead containing paints (and other toxic chemicals) put
in place. Regarding wood smoke. Perhaps some kind of regulations requiring WETT certification
occasionally. Even though my stove is an older model, it is high efficiency and was WETT certified a
couple of years ago. Another idea might be to have mandatory information sessions on how to properly
burn firewood to reduce the amount of smoke produced. | burn my fires very hot and produce very
little smoke. Perhaps require a permit to use a woodstove, dependent on having attended the session
AND having WETT certification. The open burning from land clearing and agriculture or forestry activity
creates much more smoke and resultant pollutants in the valley than woodstoves and should be banned.
If the wood that was being burned were made available for woodstove burning, there would be much less
total smoke produced (as it would be seasoned first and burned in a much more efficient manner). It is
difficult to decide what type of fuel to use for heating as they all create problems for the environment. All
the new natural gas demands on Vancouver Island come from fracked gas, which pollutes ground water
and contributes to earthquake damage. BC's newest source of electricity (Site C dam) comes at a huge
cost to the environment with the flooding of prime agricultural land. Wood stoves could arguably
contribute the least to environmental damage IF managed properly. David Suzuki uses woodstoves to
heat his home and | imagine that he has done a lot of research in this area. Thank you for the opportunity
to participate in this survey.

136.Ban open burning!

137.1 wish more people would use a temp meter on their wood stove so they would burn hotter fires with
less smoke and creosote. You should advertise this as a good option to reduce smudge fires, which
produce the worst toxic smoke. Maybe the new stoves should not be able to shut down all the way so
they can't burn so low producing so much smoke.

138.1 have immune issues and got infections and health issues from the wildfires last summer.

139.1 moved from Noel ace to get away from wood smoke, | had cancer and my neighbour burner beachside.
Now I'm by the old hospital and the air coming out of there is toxic.

140.0n 9 acres so not affected by smoke

141.Air quality really needs to be improved with significant rewards for going away from wood heating. More
regulations needed for open burning and forestry and industrial, "farming" burning.... More places
needed to be set up for detecting air quality around more areas! More publishing of results...

142.Ban wood stoves -- every other heat source is regulated and users pay taxes, including carbon taxes, on
those sources. Wood stoves are unregulated and one of the very few things in residences that are not
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regulated -- we have bylaws regarding pets, noise, lawn care, garbage disposal, occupancy, water and
electricity usage. But individuals can burn wood without any regulation, without concern to their
neighbours, or to polluting the environment. If you can regulate and monitor everything we do, then
something can be done to eliminate wood smoke.

143.We moved here from the lower mainland 6 months ago; It was a decision that wasn't taken lightly due to
the knowledge of the air quality issue. | hope we haven't made the wrong decision........... Other “valleys"
have improved their air quality issue, there should be NO reason for Comox valley to not clean up their
act. Worse air quality IN THE COUNTRY in this day and age is ridiculous and MUST be taken seriously.
Your local mayor and council seem to have their hands in the sand. I'm not eager to get asthma or worse
in my retirement years because the powers that be don't seem to give a damn about their community.
Make a total ban on in home burning, back yard burning (implement better recycling and composting
plans). Lumber company burning should be mandated for outlying areas only on a very strict minimal
basis. Just because we live in a VALLEY, doesn't mean we have to choke. | moved to Comox Valley 3 years
ago for the weather, scenery, outdoor life etc. only to find that the air here is polluted for half the year
beyond anything | have ever seen in any other location in Canada. As a retired Medical Doctor | am
dumbfounded that these conditions have been allowed to continue in the face of the well known health
risks that residents are being subjected to, in particular children and the elderly. The Comox Valley is (I
believe) relying to an increasing degree economically on retirees coming and living here. However if the
word gets out that people may want to think twice about air conditions here with respect their health the
trend may be negatively impacted. | certainly would not recommend it to any of my previous patients
with respiratory or heart problems. We need to get into the 21st century and deal decisively with this
problem. Half measures like switching to high efficiency wood stoves, which still pollute are not good
enough. Subsidization to switch heating sources should be aimed at electricity, natural gas, or oil
heating not wood heating. | believe people should be given a 5 yr. period in which to switch to one of
these alternative heating sources, subsidize them if need and they continue to burn wood after that
they should then be fined. The excuse that people continue to burn wood because it is cheaper in no way
gives them the right to continue to pollute the air and cause unnecessary health problems for citizens of
the Comox Valley We no longer heat with coal, insulate with asbestos and tolerate smoking in public
places, We have strict antipollution requirements for our vehicles and have taken lead out of gasoline
and we should no longer tolerate this unnecessary air pollution with its health risks. The elected
officials in the Comox Valley need to have the fortitude to deal with this head on and protect the health
of their citizens, as is their duty

144.1 think both residential wood burning as well as backyard burning and open burning (land clearing etc.)
are all a factor in the poor air quality that we sometimes have in the Comox Valley. There is a nearby
home that burns wood for heat all through the winter and it really is noticeable, plus all the other homes
burning plus the outdoor burning. . We had a wood stove in our home and we removed it shortly after we
bought the house. We replaced it with a ductless heat pump and updated our older electric baseboard
heaters for more efficient supplemental heat when we need it.

145.We have our beautiful home up for sale, because we are developing allergies to the constant back yard
burning, wood stove burning and also burning from a shed where a home-based business is operating. We
have made enemies by politely complaining about the smoke that our neighbours create from the above.

146.3 neighbours burn green, wet wood in brand new stoves and always damp down the stove to save
wood causing constant toxic smoke.

147.This is serious. We have several friends who are seriously affected by the poor air quality, particularly in
winter.
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148.Wood stoves should be banned in the City NOW because it affects so many people. Bylaws regarding
noxious fumes and burning wet wood are not enforced at all. People (even with brand new wood stoves)
burn wet wood and damp down the stove (to save wood) causing constant billows of toxic smoke
affecting every one else.

149.Carbon Tax on wood stove use...

150.If they can give rebates to people to STILL keep burning wood (and it won't make much difference,
because the new 'state of the art' fireplaces still belch out smoke) | wish they could match that with home
air filters for the rest of us who are suffering.

151.The local air quality is terrible in the winter, and something really needs to be done about it. Ways to
tackle this could be: - Don't let wood stoves/fireplaces be put into new builds/developments. - More
public awareness of when air quality advisories are in place -More public awareness of the negative
health effects of wood smoke. - This article offers some sound advice: http://breathecleanair.ca/was-2-5-
million-on-wood-stove-exchange-worth-it/

152.Stop funding the purchase of new wood stoves. If the owner burns wet wood or finished wood, the
problem remains. Please ban all back yard burning in the CVRD. All burning causes health problems and
just one person can ruin the day for a whole neighbourhood.

153.Since pour air quality is well known, why is open burning still allowed? And maybe the rebates should be
higher and concentrate more on replacing wood furnaces with gas heat, not wood stoves.

154.1t is my opinion that residential outdoor burning of garden refuse should be banned in the Comox Valley.
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Abstract

Wood burning is a common home heating method in many communities in British Columbia
and an important source of fine particulate matter (PM3s) air pollution. During winter months
communities impacted by residential woodsmoke experience high concentrations of PM; s, at
levels that have been associated with a wide range of health effects. Characterising levels of
woodsmoke within and between communities can support air quality management and

reduction of exposures.

This project tested novel methods to measure the relative levels and spatial variability of
residential woodsmoke PM; 5 using fixed and mobile optical instruments. The methods were
applied during the winter heating season (January 5™ to March 2", 2017) across

three communities identified to be impacted by residential woodsmoke from fixed-site

monitoring data, and three paired communities without routine monitoring.

Continuous monitoring was performed for two weeks at fixed monitoring stations in each
monitored community to compare the optical instruments with established methods used to
measure PM; s and woodsmoke. This was combined with nightly mobile monitoring using the
same optical instruments, alternating between driving routes around the paired monitored and
unmonitored communities to create detailed maps describing woodsmoke levels and

variability.

The nephelometer (Bsp) and aethalometer (delta C) tested at the fixed-site were strongly
correlated with conventional methods of measuring PM; s (beta attenuation monitor and filter-
based) and woodsmoke (levoglucosan). Comparisons between the instruments during mobile
monitoring clearly identified times and areas where woodsmoke was dominating

PM, s concentrations.

Mobile monitoring indicated considerable spatial variation across all communities and
identified hotspot areas with consistently elevated concentrations of both PM3s and
woodsmoke. The spatial variance of PM2s concentrations was significantly greater than the

temporal variance during 71% of the runs, demonstrating the importance of understanding
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spatial variability when monitoring the air quality impacts of woodsmoke. Strong woodsmoke
impacts were found in each community. In general, the unmonitored communities had PM; s
concentrations that were similar to or higher than their partnered monitored communities,

despite having smaller sizes and populations.

The development of this approach allows for detailed and cost-effective characterisation of
woodsmoke in monitored and unmonitored communities, which could inform source control

efforts in many Canadian communities.
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Lay Summary

Wood burning is used to heat many homes in British Columbia (BC). However, residential wood
burning can degrade community air quality, and cause negative health effects. This project
tested a mobile monitoring method to map air quality around BC communities, and to
understand the contributions of residential woodsmoke. Testing was conducted between
January and March 2017 in three pairs of communities on the coast, in the mountains, and in
the northern interior. The instruments used in the mobile monitoring compared well to
conventional methods for measuring woodsmoke, while mobile measurements identified
specific times and areas within each community where woodsmoke caused degraded air
quality. The maps showed clear variation in the air quality within each community, including
smoke hotspots. This mobile monitoring method will allow for detailed and cost-effective
understanding of woodsmoke in communities concerned about the air quality impacts of

residential wood burning.
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Preface

The testing of the mobile monitoring method using both a nephelometer and aethalometer,
along with temporal comparison of these instruments with filter-based measurements of PM3 s
and levoglucosan concentrations at BC Ministry of Environment and Climate Change Strategy
(ENV) monitoring stations was originally proposed to me by my supervisors and collaborators.
However, | contributed to writing a proposal which led to project funding from the Clean Air
Research Agenda at Health Canada. Details of the study such as locations and timelines of the
fixed monitoring campaign, along with the specific methods used in mobile monitoring were
planned and decided upon by myself and my co-supervisors Drs. Michael Brauer and Sarah

Henderson.

Field data collection was almost exclusively carried out by myself, apart from some support
from ENV technicians in accessing the monitoring stations in each of the three locations and the
initial placing of the fixed site equipment. | was fully responsible for instrument preparation and
calibration prior to field monitoring in each region, daily filter changes and instrument checks at
the monitoring stations, and | performed all mobile monitoring alone. Data collected by ENV

monitors at these stations were also accessed and used in this study.

Gravimetric filters collected in the field campaign were analysed for PM; 5 and levoglucosan
concentrations at the UBC Occupational and Environmental Hygiene lab by its manager, Matty
Jeronimo. All further data analysis was conducted by myself, with specific decisions on analysis

supported by my supervisors.

Results of this research have been made public in community-specific reports and will be

published in the peer-reviewed literature in the future.

Vi
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