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Staff Recommendation

That direction be provided regarding the preferred option as outlined in the report titled
‘Updated Energy Step Code and Zero Carbon Step Code Compliance Options for New
Single Detached and Duplex Homes’ from the Director, Climate and Environment, dated
September 19, 2024.

Chad Paulin M.Sc., P.Ag.
Director, Climate and Environment
(604-247-4672)
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Staff Report
Origin
This report responds to GP Committee Referral Motion dated July 15, 2024:

That, in relation to the Zero Carbon Step Code and Energy Step Code in the Building
Regulation Bylaw and OCP, for single-detached and duplex residential buildings, staff be
directed to:

(1) Provide options for Council consideration related to the current implementation
timeline; and,

(2) Clarify the role of natural gas for space heating and domestic hot water, and provide
options for Council consideration.

The Province adopted the Energy Step Code into the BC Building Code in 2017, and in 2018
Richmond became the first local government to opt in to these requirements. In 2023, the
Province adopted a second set of opt-in Building Code requirements, the Zero Carbon Step
Code, which regulates GHG emissions from building operations. Council adopted the Zero
Carbon Step Code requirements within the City’s Building Regulation Bylaw 7230 on

October 31, 2023. This report summarizes the City’s existing compliance path and outlines three
options to consider for future Building Code requirements and timelines.

This report supports Council’s Strategic Plan 2022-2026 Focus Area #2 Strategic and
Sustainable Community Growth:

Strategic and sustainable growth that supports long-term community needs and a well-
planned and prosperous city.

2.2 Develop and implement innovative and proactive solutions that encourage a range of
housing options and prioritize affordability.

This report supports Council’s Strategic Plan 2022-2026 Focus Area #5 A Leader in
Environmental Sustainability:

Leadership in environmental sustainability through innovative, sustainable and proactive
solutions that mitigate climate change and other environmental impacts.

5.1 Continue to demonstrate leadership in proactive climate action and environmental
sustainability.

This report supports the implementation of Richmond’s Community Energy and Emissions Plan
2050, and Official Community Plan emission reduction policies through:

Strategic Direction 3: Carbon Neutral New Buildings

Action Categories: M Accelerate transition to the top level of building performance
M Encourage cost-effective on-site renewable energy generation
M Advance implementation of low carbon energy systems

7763319 GP - 130



September 19, 2024 -3-

Findings of Fact

Council endorsed the City’s current building regulation on October 31, 2023. The current
regulation includes three options for builders to meet the City’s Energy Step Code and Zero
Carbon Step Code requirements for new Part 9 residential buildings (i.e. detached houses,
duplexes, SSMUHs, townhouses and some small apartment buildings):

e Energy Step Code (ESC) Step 5 and Zero Carbon Step Code (ZCSC) Emission Level

(EL)-2;
e ESC Step 4 and ZCSC EL-3; and
e ESC Step 3 and ZCSC EL-4 (Attachment 1).

In referencing the provincial Energy Step Code and Zero Carbon Step Code requirements, the
City’s Building Development Bylaw has offered Part 9 residential builders at least two options
for compliance since 2022, enabling builders to trade off energy efficiency with GHG emissions
performance through design. The City’s current regulatory schedule proposes an increase in Step
Code requirements in 2025, with a final increase to the highest ESC and ZCSC requirements
proposed for 2027 (Attachment 1).

Richmond’s compliance approach has been developed to allow the building community adequate
time for the transition to higher levels of performance, by incrementally improving design and
transition construction practices. Feedback received through ongoing Builders’ Breakfast
sessions, continued uptake of training subsidies, and Building Permit and Occupancy Permit data
for Part 9 residential buildings all provides evidence that Richmond’s builders have been
successfully meeting performance-based energy requirements of the Energy Step Code since
adoption in 2018. The City now has approximately 760 better-than-Building Code Part 9
buildings occupied and more than 100 occupied homes that meet the Richmond’s Zero Carbon
Step Code standards. To date, there have been no compliance failures at building occupancy with
respect to these requirements.

On average, heat loss from these homes is 38% less than those completed before 2019, while
energy use for heating, cooling and ventilation is down 35%. Since 2022, GHG emissions from
the average new detached home in Richmond has declined by two-thirds. GHG emissions from
an increasing number of EL-4 homes in Richmond are less than one-tenth of the GHGs produced
by a non-ZCSC home. Staff note that almost all detached and duplex Part 9 residential buildings
in Richmond feature slab-on-grade construction, a least-cost response to Richmond’s soils and
high water table. Large areas of conditioned floor space on the ground floor result in significant
heat loss into the ground. This has driven the near-universal use of in-floor radiant heating to
address the resulting cold floors, powered by natural gas boilers and air-to-water heat pumps.
The new BC Building Code overheating provisions, introduced in 2024, require at least one
living space that is capable of maintaining an indoor air temperature of not more than 26°C. This
provision is accelerating the uptake of heat pumps, and most homes are now being designed with
100% cooling in response to market preferences.

Analysis

Staff received feedback that some builders of new homes with in-floor radiant heating were
experiencing challenges designing and building to the “Step 5 and EL-2” option due to potential
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cost restraints. In response, staff completed energy modelling to evaluate possible causes, and to
assess potential options to adjust the requirements for new detached houses residential buildings.
Analysis included a full review of mechanical system options for space heating and cooling, as
well as domestic hot water heating to meet the City’s Bylaw requirements with respect to BC
Energy Step Code and Zero Carbon Step Code. This work explicitly assessed the feasibility of
using natural gas for space heating with the “Step 5 and EL-2” option across a range of house
sizes, with and without secondary suites (Attachment 2). This work was limited to detached
houses and duplexes, and while the findings suggest Step Code compliance may be easier for
smaller buildings and Part 9 buildings with multiple units, these building types were beyond the
scope of the work conducted by staff, given the limited time available.

Over a typical 15-year lifecycle, maintenance costs for a gas-fired boiler with radiant heating and
a cooling system were assessed to be higher compared to those of a heat pump system. A recent
study for the City of Vancouver by RDH comparing the lifecycle cost of natural gas and
electrically powered hot water heating similarly concluded that electric heat pumps have the
lowest total cost over the life of the equipment (Attachment 2). While air-to-air heat pumps are
less expensive on a lifecycle basis, uptake to date has been slower as the industry gains
familiarity with these systems.

Step Code Options

Staff outline three options related to the City’s current approach and timelines. A summary of the
options is tabulated below.

Continue with the City’s existing regulatory approach and delay next set of
Option 1 Step Code requirements for detached and duplex houses that is scheduled to
occur as early as January 2025.

Continue with the City’s existing approach and delay next steps to match
Provincial timelines, including extending the next two increments in Step

Option 2 Code requirements for single-detached houses and duplexes to 2027, 2030
and 2032; providing three full years between each increment.
Revert the City’s current approach to Provincial timelines for detached and
Option 3 duplex houses that minimizes energy efficiency requirements within the BC

Building Code increase from Step 3 to Step 4 in 2027, to ZCSC EL-4 in
2030 and from Step 4 to Step 5 in 2032.

Considerations for each option are supported by a review of mechanical system options for space
heating and cooling, and for domestic hot water heating. The analysis also considered the role of
natural gas in these systems with respect to compliance in the City’s Bylaw.

Option 1 — Continue with the City’s existing approach and delay next step

The City’s current regulatory schedule to increase Step Code requirements is proposed for 2025,
with a final increase to the highest ESC and ZCSC requirements in 2027 (Attachment 1). This
option aligns with the Council-adopted Community Energy and Emissions Plan’s GHG emission
reduction target, S0% reduction from 2007 levels by 2030, for 2030. It is also consistent with
expected timing of future Energy Step Code requirements for other building types in Richmond
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including Part 9 townhouses; Part 3 multi-unit residential buildings; and Part 3 commercial
office and retail buildings. This option allows for natural gas heating with the Step 5 and EL-2
option, which significantly reduces compliance costs for large single-unit houses.

With the next set of Step Code requirements scheduled to occur as early as January 2025, staff
note that the current timing assumptions may exceed the pace at which some builders in
Richmond can cost-effectively transition to using air-to-water heat pump systems for in-floor
radiant heating. This problem might be somewhat alleviated by delaying the scheduled 2025 and
2027 changes in Step Code requirements to at least January of the following year, giving
Richmond homebuilders additional time to build successfully to current requirements and
prepare for future increments. While, the two new administrative changes noted above will
substantially increase both GHG emissions and energy use in new buildings for the next three
years, and increase long-term energy costs for residents of these buildings, these impacts are
likely manageable if both of these allowances expire in 2026 or 2028.

Option 2 — Continue with the City’s existing approach and delay next steps to match Provincial
timelines

This option includes extending the next two increments in Step Code requirements for single-
detached houses and duplexes to 2027 and 2032, providing three full years between each
increment (Attachment 1). This option will provide additional time for builders to acclimatize to
current and future Step Code requirements. This option also provides more time for the City to
support builders with cost-effective approaches to high-performance and the integration of near-
zero emission mechanical systems. In particular, it allows more time (than Option 1) for builders
and contractors to continue to become proficient with installing air-to-water heat pump systems,
helping to grow a pool of skilled mechanical system installers, with increased local product
availability and price competition as a result.

While the extended timeline will result in reduced average energy efficiency and GHG emission
reductions per home in the 2025-2032 period relative to Option 1, staff have determined that the
impact on GHG emissions from this sector is manageable, particularly if the two new
administrative changes noted above are retired when Step Code requirements increase in 2027.
Given the relatively small number of new single-detached and duplex homes building permit
applications during this time period, the City may still be able to achieve its 2030 GHG emission
reduction target of 50%, provided that these extended timelines are not applied to other building
sectors, and that all other CEEP measures adopted by Council are fully implemented.

Option 3 — Revert City’s current approach to Provincial timelines for detached and duplex
houses

This option would have energy and GHG requirements for new detached and duplex houses
relaxed to align with the Province’s minimum building requirements. The Province has stated
that minimum energy efficiency requirements within the BC Building Code will increase from
Step 3 to Step 4 in 2027, and from Step 4 to Step 5 in 2032 (Attachment 1). At the present time,
there are no GHG intensity requirements in the BC Building Code aside from the opt-in Zero
Carbon Step Code, but the Province has stated that it will require EL-~4 for all new construction
in 2030.
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Reverting to minimum code requirements may compromise the years of effort by local builders
to gain proficiency in high-performance and low-carbon building techniques. This option may
also slow the current expansion of local expertise, making it more challenging to comply when
minimum code requirements do increase in the future.

If Option 3 is adopted, it would lead to more GHG emissions from new detached and duplex
buildings for an extended period. New homes would have increased GHG emissions relative to
recent builds and homes currently under construction, and would likely also be associated with
lower energy performance and increased operating costs for residents. The increased GHG
emissions will be difficult to recoup through increased efforts in other sectors, putting
achievement of the City’s Richmond GHG emission reduction targets for 2030 at risk.

Financial Impact
None at this time.
Conclusion

The City’s current regulatory schedule to increase Step Code requirements is proposed for 2025,
with a final increase to the highest Energy Step Code and Zero Carbon Step Code requirements
in 2027. Staff received feedback that some builders were experiencing challenges achieving the
Step 5 and EL-2 due to potential cost restraints in 2024. Staff have outlined three options for
consideration and are seeking direction on the future path for regulatory compliance. With
Council direction on any of the options, staff will come back with the appropriate bylaw
amendments for consideration as required.

Norm Connolly, MCIP RPP Nicholas Heap, M.Planning

Sustainability Manager Sustainability Project Manager
(604-247-4676) (604-247-4676)

Att. 1: Potential Step Code Timelines
2: Average cost comparison between space heating and cooling systems for detached
homes and duplexes in Richmond
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Attachment 2

Average cost comparison for space heating/cooling systems and domestic hot water
equipment for detached homes and duplexes in Richmond

Table 1: Average cost comparison between space heating and cooling systems
for detached homes A, C & G!

Builder Affordability Owner Affordability

Heating Total [ Tota! 'Total
system capital Incre:;)enta : operating Llfeq;cle

efficiency cost capital costs costs costs

(15 years) (15 years)

In-floor radiant:

Electric Boiler + Cooling 100% S 87,833 -$ 2,500 $ 20,168 $ 108,001

Air-to-water Heat Pump
with cooling, and Gas 200% S 94,167 $ 3,833 $ 15,125 $ 109,292
Boiler as backup

Air-to-water Heat Pump

09 8 104,97
with cooling 230% $90,42 $ 95 $ 14551 $ 9
Forced air system:
Air-to-Air Heat Pump
with cooling 250% $ 45,333 -$ 45,000 $ 12,352 ¢ 57,685

(no gas backup)

! Ecolighten Energy Solutions was commissioned by the City of Richmond to conduct the study on cost estimates
for space heating and cooling systems (2024).
2 Incremental cost is calculated by taking a high-efficient gas-fired boiler with a separate cooling system as the

baseline, and representing the additional cost of higher efficiency equipment relative to this baseline.
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Table 2: Cost comparison between space heating and cooling systems for Duplex D

Builder Affordability Owner Affordability
Heating Total  Incremental T?;iiln Lif-’: ctacll
system capital capital ope & yele
efficiency  cost costs costs costs
(15 years) (15 years)
In-floor radiant:
Electric Boiler + Cooling 100% $ 66,500 -$ 3,500 S 10,960 77,460
Air-to-water Heat Pump
with cooling, and 200% S 66,000 -$ 4,000 S 9,822 75,822
Gas Boiler as backup
Alr-to-water Heat Pump 230% S 65667 -6 4333 S 8618 74,285
with cooling
Forced air system:
Air-to-Air Heat Pump
ith .
with cooling 250% S 34,000 -$ 36000 S 9,908 43,908

(no gas backup)

3 Incremental cost is calculated by taking a high-efficient gas-fired boiler with a separate cooling system as the

baseline, and representing the additional cost of higher efficiency equipment relative to this baseline.
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