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Staff Recommendation

That the public consultation program defined in the report entitled “Accelerating Local Action
on Climate Change: Community Energy & Emissions Plan (CEEP) Renewal” from the Director,
Engineering dated February 27, 2019, to gain feedback from residents and stakeholders
regarding the recommended revised greenhouse gas (GHG) reduction target and revised climate
action strategies and measures, be endorsed.
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Staff Report
Origin

This report responds to a referral from the September 11, 2018 General Purposes Committee
Meeting, which requested:

“That staff evaluate the City’s medium-term GHG reduction targets in light of the new
provincial targets, and bring back options for consideration.”

This report responds to a referral from the January 29, 2019 Parks, Recreation & Cultural
Services Committee, which requested:

“That staff report back by fall of 2019 with a State of the Environment report,
encompassing all the City's environmental sustainability initiatives including a review on
the City's objectives, targets, timelines, and actions.”

This report responds to a referral from the February 11, 2019 Council Meeting, which requested:

“That the matter be referred back to staff to report back on: (1) the definition of a
climate emergency, (2) what constitutes a climate emergency, (3) whether Richmond is
experiencing a climate emergency, and (4)the ramifications of declaring a climate
emergency.”

Background

Sustainability Reports to Council

Over the past 20 years, staff have prepared a series of reports to Council regarding environmental
sustainability issues and the implementation status of actions taken in these areas. The following
list is a summary of the reports and plans developed by staff and presented to Council:
¢ City Staff produced a series of State of Environment reports in 1998, 2001 and 2005.
¢ Council approved the Richmond Sustainability Framework in 2010.
o Staff presented the Sustainability Progress Report to Council in 2014.
e Council adopted the Community Energy & Emissions Plan (CEEP) in 2014, and there
have been update reports to Council regarding CEEP implementation in 2015 and 2017.
The next CEEP update report is scheduled for the end of 2019.

¢ Council adopted the Ecological Network Management Strategy (ENMS) in 2015, and
Council received the ENMS Update report in January 2018.

¢ Council also receives annual solid waste and drinking water quality reports.
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The combined effect of the reporting between 2014 and 2018 has been to update Council and the
community with more detailed and timely information on the City’s progress in implementing
the wide range of community sustainability initiatives now underway. A diagram of the City’s
environmental, energy efficiency and climate action strategies, plans and implemented measures
is included as Attachment 1 to this report.

City of Richmond Climate Action Leadership — Reducing GHG Emissions

In January 2014, Council adopted the Community Energy and Emissions Plan (CEEP). The City
has since implemented a wide range of greenhouse gas (GHG) emission reduction initiatives
targeting both corporate activities and city-wide (community) sources. Examples of City’s
initiatives that have reduced corporate and community GHG emissions include the following:

Land Use Planning: The CEEP is informed by the 2009 City Centre Area Plan (2009),
enabling high-density development to be effectively supported by low-carbon rapid
transit. The CEEP is also congruent with city-wide OCP priorities for the redevelopment
of neighbourhood centres and Arterial Road Development (i.e. along TransLink’s
frequent transit network), reinforcing the land use — transportation link.

District Energy: Since 2011, buildings in City Centre are required to be “District
Energy-Ready” (i.e. using a hot water-based heating system, or connected to the City’s
Lulu Island Energy Company (LIEC) infrastructure for space heating' and hot water
services). The City’s DEU systems already provide more than 3.6 million ft* of
residential and commercial floor space with energy-efficient and cost-effective energy
services. LIEC’s Alexandra District Energy System uses a renewable geo-exchange
system to provide heating and cooling for new buildings in the area, including the first
Walmart in North America to be connected to a civic thermal energy utility, and
Richmond Fire Hall #3. LIEC’s plan is to access the sewer heat resource of the Gilbert
Road sanitary forcemain to generate energy for the Oval Village District Energy Utility.

Energy Efficient New Development: The City Centre Area Plan established a policy, in
effect from 2009 to 2018, that new developments greater than 2000m” achieve a LEED
Silver-equivalent level of performance as a consideration of rezoning. In September
2014, Council adopted the City's Townhouse Energy Efficiency and Renewable Energy
policy, in effect until 2018, which required that all new townhouse units resulting from
rezoning applications be designed and built to achieve an "EnerGuide 82" energy
efficiency performance rating or better, and comply with the BC Solar Hot Water ready
regulation, or alternatively, connect to a renewable energy system. In 2018, both policies
were superseded by more stringent Energy Step Code requirements for new development
(see below). New detached homes are also required to meet the requirements of the BC
Solar Hot Water Ready regulation.

Electric Vehicles: As of February 2019, the City has installed 10 public L2 EV charging
ports at five different locations in Richmond, with the installation of 6 additional ports
(including 2 L3 ports and a sixth location) planned. A new Richmond requirement that

'Cooling is also provided in some cases.

6137917

GP - 41



GP - 42



February 27, 2019 -5-

6137917

Waste Diversion: Richmond achieved 78% diversion of organic wastes from single
family homes in 2016, greatly reducing GHG emissions from anaerobic decomposition.
Also in 2016, Council adopted the Demolition Waste and Recyclable Materials Bylaw.
The City is aiming for 80% waste diversion by 2020.

Carbon Neutral Operations: Building on GHG emission reductions achieved through
the City’s waste diversion, parks, civic building and city fleet initiatives (see above), the
City has additionally purchased locally-generated GHG offsets through its innovative
Richmond Carbon Marketplace program to achieve carbon neutral corporate operations
every year since 2013, and plans to maintain this success going forward.

Solar energy: Staff developed the Solar Friendly Richmond framework in 2016,
proposing corporate and community-focused policies and programs. City facilities with
solar energy generation installed include:

o South Arm Community Centre and Hamilton Fire Hall (solar air pre-heating)

o Steveston Fire Hall No 2, South Arm Outdoor Pool, and the old Minoru Aquatic

Centre (solar hot water).

o Planned solar PV installations at the new Fire Hall No 1.
Staff are currently assessing a solar policy for new development per the referral from the
December 18, 2018, Planning Committee meeting, and intend to bring a report to Council
in spring 2019.

BC Energy Step Code: From 2016 through to the present, the City has played a key role
in both developing and implementing the Province’s new Energy Step Code (ESC), a
new set of “better-than-code” energy efficiency standards available for voluntary
adoption by local governments in British Columbia. Richmond became the first
municipality in BC to announce its intent to begin stakeholder consultations on local
adoption of the ESC. Richmond’s approach to ESC targets sets out differentiated Step
Code targets that incent the use of “low-carbon energy systems” including District
Energy. See Attachment 2 for a table of current and proposed ESC requirements for new
construction in Richmond, consistent with achieving net-zero energy ready construction
for new developments as soon as 2025.

Civic Leadership and Advocacy: The City regularly calls on senior levels of
government to take greater action on sustainability and climate change issues. Within
recent years, Council has provided input to the development of the 2015 BC Climate
Leadership Plan and the recent CleanBC plan (see below), and has successfully
championed resolutions on building energy benchmarking and the right to a clean
environment through the Union of BC Municipalities (UBCM). Richmond has also
consistently taken a leadership position among local governments, pioneering new EV
charging requirements for residential development, and leading research on incentives for
heat pump technology. Richmond’s leadership in adopting the Energy Step Code has
already inspired many other local governments in BC to follow suit, and the City’s
Energy Step Code targets, regulatory procedures and well-regarded stakeholder
consultation process are all being widely cited as best practice by both industry and
government.
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City of Richmond Climate Action Leadership — Climate Change Adaptation

Over the last decade, Richmond has implemented a series of strategies and plans that in
combination respond to many of the impacts of climate change projected for Richmond over the
coming century. The following initiatives have reduced risks and vulnerabilities for Richmond’s
residents, businesses and the local environment:

o Establishing the Drainage and Diking Utility reserve fund in 2003;

e  Adopting the 2008-2031 Richmond Flood Protection Strategy, and the Flood Plain
Designation and Protection Bylaw in 2008,
Working with waterfront developers to construct wide “superdikes”;
Developing and implementing the Dike Master Plan; and
Ongoing improvements to the City’s flood protection system;
Adopting the Invasive Species Action Plan,
Development of an urban forest management strategy; and
Implementing clean air cooling stations as a rapid response to the summer 2018 heat
wave and smog event.

More information on these climate adaptation measures is included as Attachment 3.

Declaring a “State of Local Emergency”

The concept of a “climate emergency” was discussed at the February 11, 2019 Council Meeting.
Staff were asked to inform Council on the implications of declaring an “emergency” related to
the impacts of climate change.

Local governments have a mandate to declare a “State of Local Emergency,” which enables local
authorities the power to exercise emergency powers as listed in the Emergency Program Act. In
the context of the declaration, the term “Emergency” is defined as a present or imminent event or
circumstance that a) is caused by accident, fire, explosion, technical failure or the forces of
nature, and b) requires prompt coordination of action or special regulation of persons or property
to protect the health, safety or welfare of a person or to limit damage to property. A “climate
emergency” does not appear to meet the requirements of this definition.

When a State of Local Emergency is enacted (by order of the head of the local authority, by
resolution or by bylaw, and by the submission of a Declaration Order form to the Province), the
jurisdiction gains a legal mandate to:

a) Acquire or use any land or personal property considered necessary to prevent, respond to
or alleviate the effects of an emergency or disaster;

b) Authorize or require any person to render assistance of a type that the person is qualified
to provide or that otherwise is or may be required to prevent, respond to or alleviate the

effects of an emergency or disaster;

c) Control or prohibit travel to or from any area of British Columbia;
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d) Provide for the restoration of essential facilities and the distribution of essential supplies
and provide, maintain and coordinate emergency medical, welfare and other essential
services in any part of British Columbia;

e) Cause the evacuation of persons and the removal of livestock, animals and personal
property from any area of British Columbia that is or may be affected by an emergency or
a disaster and make arrangements for the adequate care and protection of those persons,
livestock, animals and personal property;

f) Authorize the entry into any building or on any land, without warrant, by any person in
the course of implementing an emergency plan or program or if otherwise considered by
the minister to be necessary to prevent, respond to or alleviate the effects of an
emergency or disaster;

g) Cause the demolition or removal of any trees, structures or crops if the demolition or
removal is considered by the minister to be necessary or appropriate in order to prevent,
respond to or alleviate the effects of an emergency or disaster;

h) Construct works considered by the minister to be necessary or appropriate to prevent,
respond to or alleviate the effects of an emergency or disaster;

i) Procure, fix prices for or ration food, clothing, fuel, equipment, medical supplies or other
essential supplies and the use of any property, services, resources or equipment within
any part of British Columbia for the duration of the state of emergency.

According to the Province’s Declaring a State of Local Emergency In British Columbia
guidelines, “these powers infringe on civil liberties of citizens and should only be drawn upon by
local authorities when no other reasonably achievable options are available to protect the
community.” The guidelines also note that a declaration of a State of Local Emergency is not
required “to implement part or all of a local emergency response plan, as long as access to
emergency powers are not required.”

Local government “Climate Emergency” declarations

In response to the IPCC Special Report on Global Warming of 1.5°C, a number of local
initiatives are now underway seeking local government declarations of a “Climate Emergency”.
As of February 16, 2019, the following local government jurisdictions are listed as having
adopted “Climate Emergency” declarations®:

e United Kingdom: 29 councils (including London, Bristol and Oxford) representing 14

million people.
e United States: 9 councils representing almost 6 million people
e Australia: 8 councils representing 650,000 people

? https://climateemergencydeclaration.org/climate-emergency-declarations-cover-15-million-citizens/
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Within Canada, as of the writing of this report, 288 councils representing over 7 million people
have adopted a climate emergency declaration. Aside from Halifax, Vancouver and the Capital
Regional District, all of these councils are from Quebec*, where local governments have adopted
the Déclaration citoyenne universelle d’urgence climatique (D ue).?
While there is no standard text for these Climate Emergency declarations (aside from the DUC
document cited in Quebec, noted above), many appear to have the following common elements:
1. A public statement that a disparity between the potential impacts of climate change, and
current efforts to prevent or adapt to these impacts;
2. A call for the development of, or adoption of, more stringent GHG reduction targets in
line with those set out by the IPCC report;
3. A call for the implementation of, or the development of, action plans containing measures
sufficient to achieve the new GHG reduction targets adopted,;
4. A call for other local governments and for senior levels of government to do likewise;
and
5. A call for senior levels of government to provide Council with expanded mandates and
resources to facilitate climate action at the local level.

New Provincial GHG reduction targets and CleanBC plan

In May 2018, the Province updated their greenhouse gas (GHG) emissions reduction targets. In
line with the recommendations of the Climate Leadership Team, the Province repealed the 2020
emission reduction target, and added the following new targets for 2030 and 2040:
e By 2030 and for each subsequent calendar year, BC greenhouse gas emissions will be at
least 40% less than the level of those emissions in 2007; and
e By 2040 and for each subsequent calendar year, BC greenhouse gas emissions will be at
least 60% less than the level of those emissions in 2007.

In December 2018, the Province released CleanBC, which is intended to serve both as a climate
action strategy and an economic development plan. The key strategies articulated in the plan are
to seek emission reductions from industry, the transportation sector, and from buildings and
urban form. Several of the measures outlined in the plan will provide new incentives that are
supportive of the City’s existing climate action priorities. New measures proposed in the plan
include:

¢ Implementing a zero-emission vehicle mandate starting in 2025 (10% of new cars)

that ramps up to 100% by 2040;

e Supporting investments in public EV charging;

¢ Gradually increasing minimum energy efficiency requirements in the BC Building
Code, in line with Energy Step Code targets, so that all construction is net-zero
energy ready by 2032;
Adopting energy efficiency requirements for existing buildings by 2024;
Providing incentives for high-efficiency low-carbon heat pumps in existing buildings;
Requiring building energy labelling and reporting; and
Achieving 95% diversion of organic wastes.

* https://montrealgazette.com/opinjon/columnists/allison-hanes-heat-is-on-to-make-climate-a-priority-in-quebec
3 http://www.cssante.com/sites/www.cssante.com/files/duc_couleur.pdf
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Additional measures address the waste sector, the need for skills training and for reporting
measures. Additional information on the CleanBC plan can be found in Attachment 4.

IPCC Special Report on Global Warming of 1.5°C

In October 2018, the Intergovernmental Panel in Climate Change (IPCC) approved the Special
Report on Global Warming of 1.5°C. This report follows from Article 2 of the Paris Agreement,
which states that:

This Agreement ... aims to strengthen the global response to the threat of

climate change ... by ... holding the increase in the global average temperature

to well below 2°C above pre-industrial levels and pursuing efforts to limit the

temperature increase to 1.5°C above pre-industrial levels, recognizing that this

would significantly reduce the risks and impacts of climate change...

Global average warming is predicted to be 4°C above pre-industrial levels by 2100 if current
trends continue. This report projects global climate change impacts assuming that the
international community is successful in achieving the overall goal of limiting global climate
change to 2°C or to 1.5°C of global warming (i.e. the lowest magnitude of human-caused climate
change considered achievable at this time). The report finds that the projected impacts of
climate change are significantly greater with 2°C rather than 1.5°C of global average warming,
especially during the latter half of the current century. Under the 1.5°C scenario many projected
climate change impacts actually peak and begin to decrease slightly after 2050, while under the
2°C scenario most projected impacts continue to increase until 2100.

The IPCC report also states that while limiting global average warming to 1.5°C is still possible,
GHG emissions need to be rapidly reduced to net zero.® This in turn calls for GHG emission
reduction targets that are considerably more aggressive than have been have yet been adopted by
most jurisdictions. The summary of the IPCC report is included as Attachment 5 to this report.

Based on projections of local climate impacts resulting from 1.5°C and 2°C of global average
warming, and the capacity of Richmond’s current infrastructure plans, staff are confident that the
City will remain resilient to 1.5°C or 2°C of global climate change out to 2100. More information
on the projected local impacts of 1.5°C and 2°C climate change is included as Attachment 6.
Information on the climate adaptation measures the City is already implementing in response to
these projected impacts is included as Attachment 3.

Analysis

Richmond Community Energy & Emissions Plan (CEEP)

In 2010, Council adopted targets included in Richmond's Official Community Plan to reduce
community greenhouse gas (GHG) emissions 33% below 2007 levels by 2020, and 80% below

5 The report states that “All pathways that limit global warming to 1.5°C with limited or no overshoot project the
use of carbon dioxide removal,” in which annual carbon sequestration totals would exceed GHG emissions into the
atmosphere. p.19
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2007 levels by 2050. These targets were aligned with the Province’s own GHG emission
reduction targets, adopted in 2007.

The City’s initial CEEP, adopted in 2014, included a list of measures that, in combination with
policies already adopted by the Province and the federal government, were projected to reduce
community-wide GHG emissions to 6% below 2007 emission levels by 2020, and 25% below
2007 levels by 2050, even with continued population and economic growth over this time. The
2014 CEEP recognized that deep emission reductions could not be achievable by City action
alone; rather, these would require supportive utility, provincial and federal regulations and
funding, market innovation, and increased carbon pricing. Beyond this, the CEEP also
recognized that the City’s community emissions reduction targets would only be achieved if “big
breakthroughs” (relative to the situation in 2012-2013) were made in the following areas:
e That by 2041, there would be near complete conversion of the passenger vehicle fleet to
electric cars;
o That by 2025 all new buildings would “net zero” carbon emitters’; and
o That by 2050 all existing buildings would have had a major renovation that dramatically
reduces their external energy needs and carbon emissions.
When the CEEP was adopted in 2014, none of these measures were considered to be
implementable given the policy tools and product availability available at that time. Five years
later, staff consider that it would now be practical to plan the implementation of any or all these
measures.

GHG Emissions Trend in Richmond: 2007 to 2015

Actual community-wide reductions in GHG emissions to 2016 were significantly better than
projected in the 2014 CEEP. Implementation of all emission reduction measures in the CEEP
were projected to result in an absolute reduction in 2015 of 1% below 2007 levels, and a
decrease of 10% from a “business as usual,” scenario in which no GHG reduction actions were
implemented. A recent analysis of available data indicates that total community-wide emissions
(including large industry) within the City of Richmond actually totalled an estimated 977,972
tonnes (in CO, equivalent emissions, or CO,e) in 2015, having declined 12% from 1,116,832
tonnes COse in 2007.% Available data further indicates that community wide emissions declined
by 8% between 2007 and 2010, and that a further 4% decline took place between 2010 and 2015.
See Attachment 7 for a graph of this data.

Staff expect emission reductions to continue as adopted policies (e.g. Energy Step Code
requirements) become more fully implemented and low-carbon technologies are adopted by
increasing numbers of Richmond residents and businesses.

Between 2007 and 2015, GHG emissions in Richmond’s residential sector’ declined by an
estimated 16%. Total residential and commercial consumption of electricity declined by 0.5%,

7 Now referred to as “net zero energy ready”: a building so energy efficient that on-site zero-carbon energy
generation (e.g. solar PV) would be sufficient to offset the building’s energy consumption.

® As indicated on the graph, community-wide GHG emission reductions between 2007 and 2015 were minimally
affected by including large industrial emissions within the scope of the emission inventory.

?i.e., GHG emissions from light-duty vehicles, and residential electricity and natural gas accounts.
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strategic land use plan in place, and new technologies and new policy tools now available,
achieving deep GHG reductions within the next generation now appears to be technically
feasible:

e Neighbourhoods and Buildings: Residential buildings accounted for 17.9% of total
community-wide GHG emissions within Richmond during 2015.

o Continued development of a liveable, compact City Centre, and the intensification
of development of the city’s neighbourhood centres — in line with policy
directions set out in the existing OCP - can deliver large-scale GHG reductions
through low-carbon district energy systems, by allowing for high-amenity public
transit services, and enabling residents to access a greater proportion of their
travel destinations via low-carbon public transit or zero-carbon active
transportation modes like walking and cycling.

o Continued expansion of “low-carbon energy systems” for new development.

o Greenhouse gas intensity targets could be added to the province’s existing energy
efficiency targets under the Energy Step Code.

o Benchmarking and reporting requirements for building energy performance would
be a powerful means of incenting voluntary and cost-effective energy efficiency
upgrades of existing buildings.'®

o The energy and emissions performance of Richmond’s existing building stock
could be improved by upgrading insulation and windows, installing more energy-
efficient mechanical systems, and by successfully incenting a switch to low-
carbon heat pumps.

o Facilitating the installation of EV charging infrastructure in or adjacent to existing
residential buildings would further reduce barriers to EV ownership for Richmond
residents.

o Advancing green roofs within the City Centre area and urban forest management
throughout Richmond would address urban heat island effects, improve
stormwater management, create liveability and increase carbon sequestration.

e Mobility and Access: Light duty vehicle gasoline use contributed 42.6% of total GHG
emissions.

o Continue to support TransLink’s ongoing implementation of expanded transit
service across the city. Provision of transit and active transportation amenities
may be accelerated, depending on opportunities arising through redevelopment,
any new Federal or Provincial funding, or potential reallocation of funds through
the capital planning process.

o Richmond’s public EV charging stations could be accelerated and/or expanded, as
described within the City’s recent Smart Cities Challenge funding proposal.

o Community GHG emissions could be reduced by accelerating the transition to
EVs by local residents, and by encouraging the use of new low-carbon ride-
sharing technologies.

' Implementing both energy efficiency and fuel switching (from natural gas to low-carbon electricity) measures in
existing buildings are key to achieving deep GHG reductions.
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* Resilient Economy: Commercial and industrial buildings accounted for 29.8%, with
heavy duty vehicle gas and diesel use adding a further 7.2% to total community GHG
emissions.

o The range of buildings covered by the Energy Step Code could be expanded to
cover additional types of commercial and industrial buildings'’, with staff
working with builders and the Province to ensure the full realization of these
energy efficiency requirements.

o The City could encourage early adoption of electric trucks and other service
vehicles as these become available, in part by encouraging the installation of EV
charging infrastructure at commercial and industrial developments,

e Sustainable Infrastructure and Resources: GHG emissions from the decomposition of
organic wastes totalled 2.5%. Existing City plans and programs to divert compostable
waste could be broadened and accelerated by using a “circular economy”'® approach.

As with responses to other, more acute types of “emergency,” a local government response
commensurate to the challenge posed by climate change will require a significant investment of
resources. Projects will often need to be implemented over a compressed time period relative to
“business as usual,” and shall likely affect all Richmond residents to a greater or lesser degree.
The proposed consultation program will help the community understand the scale of the response
required.

To fully achieve any of these targets, policy changes will be required at senior levels of
government, and the City will need to implement additional measures.

Community and Stakeholder Engagement

Staff recommend that Council endorse an engagement program to develop options for new GHG
emission reduction measures reflective of the scale of the GHG emissions reductions needed
under a new City’s target commensurate with limiting global average warming to 1.5°C.

Engagement events would highlight the essential challenges and opportunities for Richmond
posed by climate change, and gain feedback on actions that the City could take on GHG
emissions reduction and adaptation to the impacts of climate change. The engagement program
will ultimately assess community and stakeholder support for the types of policies and programs
outlined above.

Staff propose community and stakeholder engagement with the following groups using the
following methods:

1. Leveraging the City’s social media tools such as the Let’s Talk Richmond platform and
Richmond Energy Save website;

' As the Province adopts new sets of Energy Step Code targets, (e.g. for hotels).
'8 i . an economic system aimed at making the most use of resources, minimising waste, and regenerating products
and materials at the end of their service life.

GP - 52

6137917



February 27, 2019 -15-

2. Holding community workshops and focus group events targeting local stakeholders, e.g.:
e Non-governmental organizations;

Local Business Improvement Areas / Chamber of Commerce;

Urban Development Institute (UDI);

Richmond Home Builders Group;

North American Chinese Construction Contractors Association — BC Chapter

(NACCCA);

Architectural Institute of British Columbia (AIBC);

Engineers and Geoscientists BC (EGBC);

Richmond School Board and students;

Richmond Advisory Committee on the Environment;

Richmond Advisory Design Panel;

Richmond Economic Advisory Committee; and

Richmond Community Services Advisory Committee.

3. Hosting open houses with presentations by thought leaders to engage the public.
Staff will notify Council via memorandum when dates and venues are booked for public events.

Following this consultation process, staff would provide recommendations regarding the scope
and ambition, and general content of a renewed CEEP in the fall of 2019.

Financial Impact

None.

Conclusion

For over a decade, the City of Richmond has been a leader in actively implementing climate
change mitigation and adaption measures. Climate adaptation measures now being implemented
will protect Richmond from current projections of climate change impacts out to 2100.

Richmond has been successful in reducing community-wide GHG emissions by an estimated
12% between 2007 and 2015, and energy efficiency and GHG reduction measures now being
implemented at scale by the City should drive additional GHG emission reductions going
forward. The strong support provided by Council for local climate action has resulted in
Richmond becoming a leader in implementing climate action: best practices pioneered here have
increasingly been cited and adopted by other local governments, magnifying the effectiveness of
the City’s climate actions.
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Despite this, the new IPCC findings indicate that Richmond’s GHG reduction targets are not
consistent with limiting global average warming to 1.5°C. Noting that new policy tools and new
technologies are creating new opportunities for deep GHG emission reductions, staff recommend
that the City seek input on the adoption of an new GHG target consistent with the IPCC’s
findings, and that staff commence a consultation process regarding the scope, and content of a
revised CEEP outlining actions capable of meeting the City’s GHG emission reduction targets.
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icholas Heap | Peter Russell
Sustainability Project Manager Senior Manager, Sustainability &
(604-276-4267) District Energy

(604-276-4130)

Att. 1: State of the Environment: Sustainability Framework diagram

Att. 2: Existing and proposed BC Energy Step Code requirements for the City of Richmond
Att. 3. City of Richmond action on climate change adaptation

Att. 4: CleanBC plan

Att. 5. TIPCC Special Report on Global Warming of 1.5 °C

Att. 6: Global and local projected impacts of climate change

Att. 7. Estimated Richmond community GHG emissions: 2007 —2016
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Attachment 3: City of Richmond action on climate change adaptation

Over the last decade, Richmond has implemented a series of strategies and plans that in
combination respond to many of the impacts of climate change projected for Richmond over the
coming century. Staff continue to actively monitor projections of climate change impacts are as
new analyses become available to ensure that potential vulnerabilities are appropriately
addressed in a timely manner. The following initiatives have reduced risks and vulnerabilities for
Richmond’s residents, businesses and the local environment:

Richmond action on sea level rise and river freshet impacts

The City’s drainage and flood protection system is currently valued at an estimated $1.5
billion, comprising 581 km of drainage pipes, 61 km of culverts, 165 km of watercourses, 39
pump stations and 49 km of dikes. Staff are continuously upgrading and improving the City’s
flood protection system to accommodate the impacts of infrastructure age, growth and
climate change.

In 2003, Council established a Drainage and Diking Utility reserve fund to ensure
sustainable funding for dike improvements by the City. Since then the Drainage and

Diking Utility has annually increased from $0.6 million to its current level of $11.9

million. The total capacity of the City’s drainage pump stations over the last 10 years has
increased by 22%. Since Council endorsement of the reserve fund, the City has rebuilt
eleven of its thirty nine drainage pump stations and has performed significant upgrades

on a further four.

In 2008, Council adopted the 2008-2031 Richmond Flood Protection Strategy, which
provided the City with “a framework for developing appropriate adaptation responses.”

The Strategy identified the need to “begin to address climate change implications specific
to Richmond” relating to flood protection,” and called on the City to "prepare and
implement a comprehensive dike improvement program.” This resulted in the

development of the Dike Master Plan (see below).

The City is actively pursuing opportunities to construct superdikes, where land supporting
development behind the dike is filled to the same elevation as the dike crest. This eliminates
visual impacts of a raised dike structure on waterfront views while providing an enhanced
flood protection structure for the City. Construction of a section of superdike east of the
Richmond Olympic Oval was recently completed, and a section of superdike will be
constructed through development by 2021 between Capstan Way and Sea Island Way.

Dike Master Plan

The Dike Master Plan sets a goal of increasing the height of Richmond’s dike system to
4.7 m. This 4.7m dike elevation is derived from:
o The 200-year flood elevation (at Steveston) of 2.9m. This is the projected height
of a freshet flood equalling flows during the Fraser River’s 1894 flood of record,
taking the river’s current hydrography into account.’

! Fraser Basin Council, Lower Fraser Hydraulic Model-Summary of Results. November 14, 2006.
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o Provincial requirements for a freeboard of 0.6m above the 200-year flood
elevation standard. :

o An allowance for up to 1m of sea level rise as well as 0.2m of geologic
subsidence through the year 2100, in line with the Province’s 2011 guidance
regarding sea dikes.’

o

The Dike Master Plan further requires that the structural design of these upgraded dikes

be able to facilitate a further raising to 5.5 m to accommodate possible additional sea
level rise in future years.

e In April 2018, Council directed staff to consult with the public and stakeholders with
regard to the Dike Master Plan — Phase 2 Report, which sets out dike infrastructure
improvements resilient to the projected climate change impacts to 2100 from West Dike
at Williams Road to North Dike at No. 6 Road.

o Currently funded dike improvement projects include over 2.5 km and $11 million in
upgrades.

Other climate adaptation initiatives

e In January 2016, Council adopted the Invasive Species Action Plan in order to “reduce the
economic and environmental risks of invasive species in Richmond, which are caused, in
part, by climate change and associated ecological shifts that influence the proliferation of
invasive species.

¢ City staff are developing an urban forest management strategy to maximize the multiple
benefits that trees provide for Richmond, including local shading and cooling effects that
counter urban heat island effects.

e During the August 2018 heat wave and smog event resulting from wildfires in the BC
Interior, the City encouraged the use of Richmond community centres, community centres,
pools, water parks, libraries and arenas, as clean air cooling stations for residents vulnerable
to heat stress and/or respiratory conditions.

> BC Ministry of Environment. Climate Change Adaption Guidelines for Sea Dikes and Coastal Flood Hazard Land
Use Sea Dike Guidelines 277 January 2011,
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Attachment 6: Global and regional projected impacts of climate change

The IPCC Special Report on Global Warming of 1.5 °C includes descriptions of climate change
impacts projected to result from 1.5°C and 2°C of global average warming. These projections
are inherently generalized, whereas the specific impacts of climate change impacts in a given
location will be influenced by local geography.

In 2016 the Pacific Climate Impacts Consortium (PCIC) at the University of Victoria completed
the Climate Projections for Metro Vancouver report for the Metro Vancouver Regional District.
This PCIC report documents the results produced by “downscaled” climate models that translate
the outputs from the IPCC’s low-resolution global-scale climate models into high-resolution
projections at the local scale, providing insight into possible local impacts of the global warming
scenarios referenced by the [IPCC report. The PCIC report provides regional projections of
climate change impacts derived from the IPCC’s 1.5 °C, 2 °C and 4 °C scenarios of global
average warming, for both the 2050s and the 2080s. All results are compared against actual
1970-2000 averages for the Metro Vancouver region. The impacts of possible positive feedback
effects are not included in these findings.

Heat waves

Projected global impacts: The [PCC report projects that globally there will be worse heat
waves at 2°C compared to 1.5°C.

Projected regional impacts: Within Metro Vancouver, PCIC projects the following:

e During 1971-2000, an average of 22 summer days had daytime maximum temperatures
above 25°C. Inthe 1.5 °C global average warming scenario, this increases to an average
of 40 days during the 2050s, as compared with 53 days (i.e. seven and half weeks) above
25°C during the 2050s under the 2 °C scenario.

e Under the 1.5 °C scenario, the 1-in-20-year hottest day is projected to increase by 2.1 °C
to 36.1 °C, and by 2.5 °C to 36.6 °C in 2050s and 2080s respectively. Under the 2 °C
scenario, the net gain increases by about 50%, so that 37.3°C and 38.1°C are projected for
the 2050s and 2080s respectively.

o “Tropical nights,” in which nighttime low temperatures remain above 20 °C (and opening
windows at nighttime becomes ineffective as a means of cooling off), are also projected
for the region. On average, Metro Vancouver experienced less than one regional average
nighttime low above 20°C during 1970-2000. However, the region is projected to have 20
tropical nights on average by the 2050s even under the 1.5°C scenario, although this
frequency declines somewhat by the 2080s as the climate re-stabilizes. Under the 2°C
scenario, 28 tropical nights are expected in our region by the 2050s, climbing to 34 nights
(i.e. more than a month’s worth) in the 2080s.
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Drought

Projected global impacts: The IPCC report projects that globally there will be worse drought at
2 °C compared to 1.5 °C.

Projected regional impacts: Within Metro Vancouver, PCIC projects the following:

o The regional climate projections indicate a modest increase in total annual precipitation
under both 1.5°C and 2.0°C scenarios. Both scenarios show a shift towards wetter fall-
spring periods, which is partially offset by dryer summers. Precipitation increases mostly
during the fall for both the 1.5 °C and 2.0 °C scenarios. The biggest declines in
summertime precipitation are forecast for the 2 °C scenario.

e The projected average duration of summertime dry spells will increase from the 1971-
2000 average of 21 days. Under the 1.5 °C global average warming scenario, the average
summertime dry spell lengthens modestly to 25 days in 2050s and 24 days in 2080s.
Under the 2°C warming scenario, the average length of dry spells increases dramatically
to 37 days in the 2050s and 42 days in 2080s. In combination with projections of reduced
snowpack in the mountains (not modelled by PCIC for these scenarios), these
precipitation trends suggest that Metro Vancouver drinking water supplies will face
increased pressures during the summer months for all climate scenarios. The most severe
drought impacts are projected for the 2 °C global average warming scenario.

Precipitation

Projected global impacts: The IPCC report projects that around the globe, there will be
increased flooding with 2 °C of global average warming compared to 1.5 °C.

Projected regional impacts: Within Metro Vancouver, PCIC projects that there is likely to be a
shift towards an increased intensity, duration and frequency of precipitation events. Depending
on topography, these shifts can result in increased flooding risk. Within the drinking water
supply areas of Metro Vancouver, increased rainfall intensity can exacerbate landslides and
turbidity events in the reservoirs.

Richmond’s drainage system is designed to accommodate a 1-in-10-year storm event. While
there have been some minor instances of surface ponding in low-lying properties caused by
flooding during heavy rainstorms that exceeded 1-in-10-year storm events, the flat topography of
Richmond has helped to protect the City during these extreme precipitation events, as there is no
rapid concentration of above-ground stormwater flow into “flash floods”. Extreme precipitation
events observed to date have been highly localized, affecting only a portion of the City’s
stormwater collection system. New drainage pump stations are designed such that there is
adequate stormwater pumping capacity on a city-wide basis to respond to these events. With
continued capital improvements supported through the City’s diking and drainage utility,
capacity within Richmond’s stormwater system (and particularly in Richmond’s open
watercourses) will continue to protect local residents from flooding impacts for the coming
century under either the 1.5 °C or 2.0 °C climate future.
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Sea Level Rise and Freshet Flooding

Projected global impacts: The IPCC report projects a global average rise in sea level of 0.26 to
0.77 m by 2100 (relative to average sea levels in 1986-2005) with 1.5°C of global warming.
This is 10cm less that would be experienced with 2 °C of global average warming. The report
also states that “sea level rise will continue beyond 2100 even if global warming is limited to
1.5°C in the 21st century (high confidence).” Text in the full IPCC report suggests that if
destabilization of polar ice sheets is avoided, global average sea levels could regain equilibrium
after a rise of “0.5-1.2 m and 0.6-1.7 m in 1.5°C and 2°C warmer worlds, respectively.”!
However, “marine ice sheet instability in Antarctica and/or irreversible loss of the Greenland ice
sheet could result in multi-metre rise in sea level over hundreds to thousands of years,” and that
“these instabilities could be triggered at around 1.5°C to 2°C of global warming (medium
confidence).”

Projected regional impacts: The Climate Projections for Metro Vancouver report does not
include a downscaled projection of sea level rise for Metro Vancouver, but in 2018 the
Washington Coastal Hazards Resilience Network produced sea level rise projections to 2150 for
more than 100 locations on the coast of Washington State, for both the 2°C global average
warming and 4°C global average warming scenarios.” The projections for Point Roberts (the
closest modelled location to Richmond) show mid-range sea level rise estimates of 1.3 ft. (40
cm) and 1.8 ft. (55 cm) by 2100 under the 2°C and 4°C scenarios respectively, with 3% and 9%
respective probabilities of sea level rise exceeding 0.91 m (3ft).*

As noted in Attachment 4 below, the City is implementing the Dike Master Plan, which provides
full protection against 1 metre of sea level rise, and can accommodate up to 1.7 metres of sea
level rise. As such, work already underway is sufficient to protect Richmond against projected
local sea level rise out to 2100. If climate change is successfully limited to 1.5 °C of global
average warming, no further adaption to sea level rise should ever be needed beyond ongoing
maintenance of the adaptation already underway.

Climate change is also projected to result in a more rapid snowmelt period earlier in the year,
producing an increased risk of flooding during freshet of the Fraser River. This potential impact
is also explicitly addressed through the Richmond’s Flood Protection Strategy and Dike Master
Plan.

YIPCC, Impacts of 1.5°C of Global Warming on Natural and Human Systems. Chapter 3, p.271

> IPCC, Global warming of 1.5°C. Summary for Policymakers. B2.2, p.9

*i.e. downscaled projections of the IPCC’s RCP4.5 and RCP8.5 scenarios respectively. This work did not include
projections based on the RCP2.5 scenario that results in 1.5 oC of global average warming.

* Under the 2°C scenario, the same study estimates the 1% and 0.1% risk of sea level rise as 1.43m and 2.44m
respectively, implying that sea level rise in 2100 at the 0.5% or 1-in-200 risk level would be (somewhat less than)
1.93m, likely exceeding the maximum 1.8m increase in dike levels currently allowed for. However, if this
magnitude of sea level rise was experienced by 2100, sea level rise would almost certainly continue at a similar pace
after 2100, making any additional raising of dike levels useful only for a limited period of time.
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