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Desired webinar outcomes

* Increase understanding of key GHG
emission reduction planning steps and
key considerations

e Learnfrom what other organizations
have done

* Inspire you to act towards developing a
robust GHG emissions reduction plan




Agenda

1. Introduction
2. The Why —Setting the Context

3. The How —Planning and
Engagement Process and
Framework

/.. Case Studies

5. Lessons Learned




Facilitated chat box

e Please enter your questions
and comments throughout
the presentation

e We will do our best to
address them in Q&A
sessions







Our Pnsm Team BC's leader in helping

organizations save energy.




From design to implementation,
we provide energy management, electrical and
mechanical engineering, utility monitoring and
sustainability consulting to help our clients create a
greener, more energy efficient world.

Prism

ENGINEERING




What makes us different?

Depth and breadth of experience and expertise
Diversity of team members
Accuracy, quality and reputation of work

Unique innovative solutions




Previous sessions

Adaptation towards low carbon
resiliency in existing bulildings

Deep Carbon Retrofit Strategies
for Commercial Buildings:

View presentation slides in our Resource Library:
WWWw.prismengineering.com/resources
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CLIMATE CHANGE

A




The climate Is changing

ANTS  BEIVE  WEALUSTATE  POBEAST

June heat wave in B.C. was deadliest
weather event in Canadian history

FRAMCES BULA 3

0006

Mews | Locadl News

‘Couldn't have imagined it six
months ago, says Horgan, but
scientists have been issuing
climate warnings for decades

A 2018 audit found the government had not comprehensively
posed by climate change and didn't have a

assessed the ri
plan to meve forward.

Gonden Hoekstra
Mooy 18,2021 + 5 days ago

@IV NEws
VANCOUVER

Environment Canada confirms

VANCOUVER SEN

TRENDING

1 Refinery that suppiles
estimaled one-third of Lower
Maindand gas runs out of crude
ol

2 B.C. flocd update: Highway 1
‘expected 1o recpen Thursday |
B.C. River Forecast Centre
warns of high rives fows |-

3 Missing mudslide victim died
mt:;':m = trying to
P

4 B.Cs sick leave law will provide
workers five paid days minkmum
starting Jan. 1

Higémway 1 from Abbetsford to
Chilliwack 1o reopen but more
Toul weather to come

w
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Growing
recognition
of the need
for action

Source: Wikimedia Commons
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Global commitment

»

COP21-CMP11
PARIS2017%
UN CLIMATE CHANGE CONFERENCE

Keep global temperature increase
to well below 2 degrees Celsius
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GHG Emissions targets

e Canada

« BC

e Municipalities

o Corporations & Businesses
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From targets to action
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Canada’s climate action plans

A HEALTHY
ENVIRONMENT AND
A HEALTHY ECONOMY SROUCTION Pt AN

Canada’s strengthened climate plan ' Flrl | o Canada's Next Steps for Clean Air
to create jobs and support people, and a Strong Economy
communities and the planet

PAN-CANADIAN FRAMEWORK &

on Clean Growth
and Climate Change

Canada’s Plan to Address Climate
Change and Grow the Economy

A J (0]
Boll Somies .., Ermess o Canady Bel Zmmse . S e Canadi
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CleanBC Plan

Better Buildings

Helping you conserve energy and
making your home healthier and
more comfortable.

_I_

Reducing Pollution From
Industry

Making B.C. industries the
cleanest in the world to support
good jobs, be more efficient, and

use cleaner energy

+

Cleaner Transportation

Making electric cars more
affordable, investing in charging
stations, and shifting to
renewable fuels.

+

cleanBC

our nature. our power.
our future.

Reducing Emissions
From Waste

Diverting waste from landfills and
reducing polluting emissions.

+

Clean Energy Jobs

Making B.C. cleaner will create
good jobs that support families
and sustain our communities.

+

https://blog.qgov.bc.ca/app/uploads/sites/s36/2019/02/CleanBC Full Report Updated Mar201q.pdf
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https://blog.gov.bc.ca/app/uploads/sites/436/2019/02/CleanBC_Full_Report_Updated_Mar2019.pdf

BENEFITS AND RISKS
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Benefit and risk categories

 Financial

e Operational & Social




Financial risks

 Price Increases e (Carbon Tax
— Utility e Carbon Offsets
— Fuel (Public Sector)
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Operational & social risks
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Financial benefits

e Decreased utility & fuel costs
e Carbon credit revenue

b

e Emission reduction funding
— Rebates & grants




Operational & social benefits

 Employee recruitment and retention
* Environmental and health benefits
e Equity —environmental social justice

e Brand impacts
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Steps to GHG Planning

6 measure & adjust

5 plan & implement

4 find the optimal
pathway

1 assess the
current situation

2 establish vision
& targets

3 understand systems
& identify opportunities

28



g: %
1. Assess the current
situation




Where to begin?

A. Internal Review

B. External Scan

C. Engage People

30



PUMA

Using the right data

Dashboard Reports Settings Data Entry

Help

Project By Year By Melnic
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Project By Year By Metric
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Report Ac:

Actual Emissions

1% (10tC0e)

99% (1,334 tC0ze)

Utility Total
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o
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31



2. Establish vision
& targets




Visioning Workshop




Approach to targets p

* Top down
 Bottom up

e Both!




Q)
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3. Understand systems
& identify projects




Prism’s pathway to net zero

g._ /=2 1. Optimize Systems
- 'E * Reduce waste
5 = » Enhance controls
+
& 2. Improve Efficiency
= « Equipment upgrades
= « System redesign
§
o ﬁ 3. Recover Heat
[*8] 3
e f/( « Air and water
J * Cooling and process systems
m 4. Low Carbon Electrification
+ » Heat pumps
g U » Process electrification
3 S4-  5.Renewable Supply
i <ﬁ WY e Passive options
a2 » Solar thermal and PV
>
= Iblbh‘ * Geo-exchange
o .

ENGINEERING

p 6. Offset Remaining
Prlsm » Renewable Natural Gas (RNG)
» Renewable energy credits and offsets

36




4. Find the optimal
pathway




Pathway Example

#® Baseline 2010 GHG Emissions (tC02) B Total GHG Emissions (tCO2)

B BAU GHG Emissions (tCO2)
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Figure 4: Carbon Pathway B: GHG Cost-Impact Basis
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5. Plan & implement




Strategic approach to implementation

* Involve people, again!
e Planning

e Implementation considerations




6. Measure & adjust




rogress towards targets

| 5 Sites- 40%

Targets Trends

Project

Site 2

Reduction

Scenario type

GHG reduction

Baseline: 0418

Amberlea - Capital Region Housing

Natural Gas Emissions

Electricity

Amberlea - Capital Region Housing

Natural Gas Emissions

Electricity

Amberlea - Capital Region Housing

Natural Gas Emissions

Electricity

Term 1: 04/19-04/20
Target Actuals

0% B% +

8% 2% +

0% 8% 4

8% 9% 4
10% BY L
8% 8% ¥

Term 2: 04/20-04/21
Target Actuals

15% 12% +

12% 13% W

15% 12% »

12% 13% L 4

15% 12% +

12% 13% +

PUMA

PUMA Utility Monitoring Inc.

Term 3: 04/21-04/22

Target Actuals*

20% 7% 4

17% 13% »

20% 7% 4

17% 13% *

20% 7% 4

17% 13% *
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Progress towards targets

Progress toward Greenhouse Gas Reduction Goals

30
2% 2010 goal (below 1990)
1990 BASELINE
20 EMISSIONS LEVEL
a L
= 15 = .
= 2020 goal (10% below 1990) M
= I
10 S
2030goal (45% below 1990) e i
5 -
2050 goal (80% below 1990)
0
1980 2000 2010 2020 2030 2040 2050

Year .
Source: Maine.gov
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City of Abbotsford ABBOTSFORD




Overview

6 measure & adjust

5 plan & implement

4 find the optimal
pathway

1 assess the
current situation

2 establish vision
& targets

3 understand systems
& identify opportunities

47



Establish Profile &
Reporting Framework

Collection of present and
historical baseline utility data

using PUMA
Estimation of historical data

Outcomes:

Established 2007 baseline and
2020 emissions profile
Developed City policy for
reporting emissions post
CARIP

|dentified emission
reporting/accounting gaps

1 assess the
current situation

Framework for Emissions
Tracking and Reporting A‘—M
ABBOTSFORD

Methodology & Framework for Emission Tracking and Reporting
Tracking and Reporting Scope
GHG Emission Factors
Gap Analysis
Existing Portfolio

Estimation of Missing or Incomplete Data

48



GHG Planning:
Official Community Plan

Greenhouse Gas Emission
Reduction Target:

e 20% reduction by 2025
e 40% reduction by 2040
* below 2007 level

2 establish vision
& targets

CITY OF
ABBOTSFORD
OFFICIAL
COMMUNITY
PLAN

O
ABBOTSFORD
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GHG Planning:
GHG Emissions Model Siaigraees | pewry

GHG Emissions Model P
Impacts on GHG model:
e Emission reduction projects
» Population & Service growth
e Technology changes
e Escalation of GHG emission
costs

rrrrr

-50%

-B0%

Outcomes:
Identification of pathways to 40% S o
GHG emission reduction ORI = Sl = e
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(& :
GHG Planning: L) S—
GHG Emissions Model Y ety progects . oatway

City of Abbotsford GHG Profile - 40% Reduction

GHG Emissions (tonnes CO2e)

2001 2020 205 2020 2035 2040 2045 2050
= Contractor Emissions — Fleet = Buidings - Unidentifed = Works Yard
m Woter Management == Strest Lighting & Traffic Signals m Sevwoge Management m— Recreation
- Foice m—— Fire Services m— EV Charger w— DD
— Courthouse m— Ciy Hall — Arts & Culture — Airport
=== Business as Usual Scenario e 40% Target (tcnnes CO2e) —%— % Reduction

(5% Confdance Range)
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GHG Planning:
Summary

4 find the optimal
pathway

City of Abbotsford GHG Profile

800
[ - Ao

Error Key:
ALL GHG EMISSKING. CARE GHEEMIESINE. STRETCH GHE EMIESINE Ftresh Data

Tizzing Implementy

User Input
CARP GG EWIRT NG FTRE T QM0 BN RIONS

< Expan
sub-catag

GHG Emizzios

2040 Target GHG Emissions Radects
Reductios v 2007 Emissioas (X) Bici f;‘:“";:.’t .
S

L 73 (3] 41 25 L7 [ ) SN
£ a il 2l [l id (3 al —+| — — .
Lk 1478 ERTY Fr) FYi EYT) ATl aneh | - —| 3 "y = 1= R
s i) i) % 1 () ] £
L K AN — RE .1 — 5.1 - Unsentifed
| an8c on
— et

-t Erison

o L 28 Ll S

Potential Carbon Conservation Measures
Departmental Asanal GHG
Iscled Baild Project Implementati  Annsal City Wide Asnual Saviags Cost Migh
. paa gehepmasn Dazcription on Ve Savinge (T Savings (T GHGe]  (roames Goot Lase £3) (1]
GHGe COD2e

RCx

FRoploce ATU uith ASHP
Poplode G P dDHW He evar
Fletuuablor

Envelope Upgrader

iy a8 et

Fuphass GarFired DHU Hiakar e
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Engage Stakeholders, 5 plan & implement

Develop Policy

Outcomes:

City Council Approval

e Funding

e Organizational alignment

Corporate Policies Developed
* New Construction
e Asset Planning

A.M COUNCIL REPORT
ABBOTSFORD

Executive Committee
Report No. ENG 014-2022

Date: June 07, 2022
File No: 5280-01

To: Mayor and Council

From: Luisa Jones, Acting Director, Environmental Services
Subject: Green Civic Building Strategy

RECOMMENDATION

THAT Council approve the Green Civic Buildings Strategy, comprised of the Green Buildings
Framework and the Green Buildings Policy, as guiding documents for corporate climate action.
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CITY OF ABBOTSFORD

GREEN BUILDINGS FRAMEWORK

77

ABBOTSFORD

GHG Emissions Targets

Official Community Plan (OCP) Targets:

What we do

Qur Climate Action Framework
focuses on three key strategies:

Use less energy & resources

Reduce GHG emissions

Use renewable energy
81O

e
@(ﬂ*
v

2007 BASELINE

20% reduction by 2025

How we drive corporate change

Everyone has a part to play to make
a difference on climate action.

Policy
Setting a course
of action

@® £2A

Projects People
Implementing climate & Plunnmg
action measures Building relatienships,

teams, partnerships

40% reduction by 2040

The results we seek

Our Climate Action Framework strives
for a wide range of pesitive cutcomes:

Buildings & Infrastructure Improvement

Renewed and improved assets

ency

cner Ul\f
GHG reduction

Corporate Excellence
Develop financial resilience
Build strategic partnerships
Maximize external funding

Meeting climate action targets

Environmental Stewardship

rewer extreme ‘.-‘.-’e’l‘fi"-."":l events

Cleaner airshed

Achieve climate resiliency

Learn more at: www.abbotsford.ca/communily-events/environment/climate-change

PROGRESS ON CLIMATE ACTION COMMITMENTS
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O - Q¥ Burnaby
6 measure & adjust 1 assess the
current situation
5 plan & implement 2 establish vision
& targets
P il — — i e e e — -~ \
| 1
I |
I |
I |
_ , j Focus

| 4 find the optimal 3 understand systems I
: pathway & identify opportunities |

|
\
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Ist of Opportunities

City of

*Burnaby

Existing Electrica|Electri GHG  |Investment
Buildi Eaui el I Fuel Energy Budget Emissi |Per T
SIS Building Name Measure 1D Existing Condition Proposed Measure qmpme:n ; ce Saving |Savings |Retrofit missy (rer fon
Number Installatin | Savines |Deman <G (£r] Cost ($] ons Reduced
- i “ln Tlkwh) T |d |T 1 il " |Redi ™ |($ion) |7
Armozpheric gas-fired boiler iz uzed EﬂEEnZE:E?DT TEP_L:CTIDT]
1 Anderson House E-CAM-1B to supply heat to the hydronic s Al ariaTatsr 2012|  -12.754 -5 187 3410 45000 93 4,500
heating sustem heat pump and modify
) radiators
Gapsininsulation, single glazed _
window = and other envelope A . | defici i HD Eate
1 Anderson House E-CAM-2 defisiensies contribute to envelope | - F o 5 s oRe SEIENSEs 1D 0 0 2z 3227 #10,000 111 $3,000
heating lozses and cold air as appropnate. Replacemen
irfiltration. ttrgency
Atmospheric gasz-fired boiler iz used :
1 Anderson House G-CRM-1a to supply heat to the hydronic NTERIMMEASUIRE: Install 5115 0 0 21 $217 #15.000 1.06 #14,100
heating system condensing bailer
Sl Creek Works Yard-Ops (21 8:3;‘5\.-\." Pb\.latl.liral Gazfired boilers il sloctic backun b
z Bldg!Storage BidgiTruck | E-CRMA1 providing hackup and fizing electrie baskup bol&rEl 5 01g -gz40 | 70 375 | -#7196 | #483.793 | 1536 | 31499
Viach supplementary keat far air source far supplementary heat
= heat pump in operations building.
Sitill Creek Works ¥ ard-Ops Operations and Truck \Waszh Install electic air source heat
2 Eldgl!Starage Bldg! Truck E-CRM-2 buildings have natural gas fired pump domestic haot w ater 2014 -3,220 130 == -$4.400 $163.620 3.90 $43.493
‘wash domestic hot water heaters heaters
Sitill Creek Waorks ¥ ard-Ops ~ n Mo renew able energy generation on | Install Solar PY on roofls) of ~ B
z Eldgl!Starage Bldg! Truck E-CRM-S site the buildingl=] at the Facility i 225,720 $21.737 #643.000 303 R
Sitill Creek Works vard-Ops ~ N Gas fired MUA-5E-01 provides keat |Install Packaged Heat Pump ~ ~
z Elda!Starage Blda!Truck E-CRIM-BA far Starage Building Makeup Hir nit 2014 10.285 10 120 #5503 285,268 55T #1218
2 gf!'gf’s‘izfa\;sg;:f;iips E-CRM-GB ﬁf;:gf:r:;'; :ij’?:jf;‘z:f:hhea‘ Installelectic unithesters | 2074 7935 | 290 | 85 | #0413 | #191272 | 352 | 854339
3 Alan Emmott Certre E-CRM-6 Gas fredMAL-Tprovidesheatfor | InstallPackagedHeatPump 500, 230 | 30 5 4357 | $57.705 | 024 | $240439
the building Makeup fir Unit
High efficiency natural gas
condensing bailer to pravide heating Instal 3 WAF hest pump Mo Date -
4 By ArtGallery-Gallery | E-CAM-1 tathe building. Cocling ventiation 1\ provide heating and | =2 38 600 -|  sen|  sam $70000 | 2654 | $2600
and humidity control is provided by cnvoling to the buildin Replacemen
air handling units with OX cooling q - tUrgency
and electric reheats.
Matural gas fired domestic hot water ::rirnol::a:lz:t:::s\lvd.;zt::leoartl;r
5 Bbw. Lake Rowing Pavilion E-CRM-1 heating tank used to supply ) - 2013 - TB.EET(- 3 TE| -%1.333 $1.800 amn $600
N dhitah in place of the existing natural
washraams and kitchen. qas heating tank,
Two BUMBH Matursl Gas Uni Replace with twao equivalent
5 BEbu. Lake Fowing Pavilion E-CRM-2 Heaters currently provide he ating to eleztric umit heaterg 2020 - 22,066 - 3 33 -¥1.744d #3,300 4.06 $2.300
boat and equipment starage. i
Replace air handling units witk
Twa zir handling units curently use [ an air source heat pump sized
gas-fired heating. Cooling is to meet building heating
5 Bby. Lake Rowing Pavilion  |E-CRM-3b pravided to the main hall by two requirements. Existing 2016 - 51213 - 13 bl =] -$631 #130.000 Z6.70 ¥5.000




Pathway Scenarios

Pathway

Pathway
A

Pathway
B

Pathway
C

Pathway
D

Description
Asset Life Basis

This pathway prioritizes implementing CRMs that
involve replacement of equipment with the
lowest remaining asset life first.

' GHG Cost-Impact Basis

This pathway prioritizes implementing CRMs that
have the highest benefit (tons COe/year
emission reduction) per dollar invested first.

' Blended

This pathway applies a weighting factor to the
modelled elements of Pathway A and B to
prioritize CRMs that offer benefits both on an
asset life and GHG cost-impact basis.

' Net Zero by 2040

This pathway builds on Pathway C, and adds the
elements required to achieve the City's goal of
Net Zero emissions by 2040.

Result

(% reduction in GHG
emissions over 2010 base
period levels)

38%

68%

68%

84%
89%

(Standard 1)
(Standard 2)*
100% (Stretch)* — Net Zero
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— Net Zero

Pathway D

=i

(=

U GHG Emissions (tCO2)

]
]
o

A

0 GHG Emissions (tC0O2)

(z023) suoissiw3 oHo oljojuog
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Sensitivity analysis

e Pathways modelling is sensitive to numerous inputs
which are important to test and understand.

— Retrofit costs and savings

— Electricity emission factors

— Carbon tax

— Asset disposals and investments

— Available supply of renewables such as RNG
— Disruptive changes in future technologies

— Others...
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City of

*Burnaby

Critical model inputs

BC Integrated Grid Electricity Emission Factor

0.000045
0.00004
0.000035
-
E 0.00003
—
=
15
S 0.000025
(=]
L
= 0.00002
=]
B2
-= 0.000015
£
[N}
0.00001 == == == Forecast Prediction (Stretch) [
-
Forecast Prediction (Standard) -
0.000005 -
e— Historical """"'—--.._...__
0
O = M= N O M0G0 O AT N O~ 0 dNNMT WO 00
B B B B e R e P o B ot B SR o T o B B o B R R T By B s B s B s I B s R L =
O 000000 bO00C0O0O0000GC0OO0GCoCOoOGCcooOooC oo oo
N doadaddadddaddadaddadddadsdddddSNS A
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P =0

Go back to step Top-down + Timing is key:
1if needed bottom-up sooner is better
for targets




.-.ﬁ.

Engage people Ensure modelling Don't let perfect
be the enemy of

good - Voltaire

inputs are well
understood




Thank you.

Robert Greenwald, President
Robert@prismengineering.com

Lizz Hodgson, Energy Engineer
LizzH@prismengineering.com

Julianne Pickrell-Barr, Climate Action Specialist
JuliannePB@prismengineering.com

Sam Thomas, Principal, Branch Manager
Sam@prismengineering.com

WWww.prismengineering.com

m @prismengineeringlimited
, @Prism_Eng

Prism
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