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During the past year we have navigated turbulent waters
together here at UNBC and around the world. Yet it is
often through adversity that we discover our inherent
creativity, fortitude and connection to our community.
With compassion and kindness, we are supporting each
other as we meet challenges and overcome obstacles,
all while maintaining a relentless focus on our mission
to inspire leaders for tomorrow by influencing the world
today. Together we are building a sustainable University
that will serve northern British Columbia for generations
to come.

One pillar of this sustainable foundation is our pledge,
through research and innovation, to discover new ways
to reduce our carbon emissions. To meet our goals,

we must continue to invest in this future by reiterating,
revitalizing and reinventing all facets of our built and
social environment.

Through our actions, some of which are detailed in

the pages of this report, we are demonstrating our
leadership in sustainability. But we know there is still
much more we can do. If you have an idea of how
UNBC can reduce its emissions, or if you have a
success story to share, please contact Energy Manager
Danika Doucette at Danika.Doucette@unbc.ca

Declaration Statement

This Carbon Neutral Action Report for the period of January 1, 2019, to December 31, 2019, summarizes UNBC’s
emissions profile, the total offsets to reach net-zero emissions, the actions the University took in 2019 to reduce
greenhouse gas emissions, and the plans to continue reducing emissions in 2020 and beyond. Due to the COVID-19

pandemic, 2018 total offset values are being reported for 2019 as directed by the Climate Action Secretariat on March
31, 2020. Any adjustments that are required for the 2019 reporting year will be accounted for in the 2020 report.

By June 30, 2020, the University of Northern British Columbia’s final Carbon Neutral Action Report will be posted to our
website at www.unbc.ca.




The University of Northern British Columbia (UNBC), fittingly trademarked as Canada’s Green University, has achieved a
35 per cent reduction in electricity use, 26 per cent reduction in natural gas consumption, and a 10 per cent reduction in
overall utility costs since the start of its Energy Management (EM) program in 2010. As a result, UNBC has avoided over
$5.65 million in energy costs over the past decade.

The energy conservation initiatives during 2019 focused on four major lighting upgrades across the Prince George
campus, which have a projected savings of 709,000 kWh/yr, or a 5.8 per cent decrease in electrical load. These
measures will save upwards of $49,500 per year in utility costs.

Planned energy reduction initiatives for 2020 include updating the lighting in the bioenergy plant, completing a server-
room free-cooling project, constructing a new Passive House building on the Prince George campus, and undertaking a
second round of recommissioning of controls systems for three buildings on the Prince George campus.

Ongoing public engagement remains one of the key elements of the EM program in 2020, and the EM team will organize
at least one energy conservation campaign in partnership with BC Hydro. In addition, the 14th annual Green Day will be
hosted during the 2020/21 academic year. This event brings together the entire community to share, discuss, and learn
about the wide array of sustainability-focused initiatives that are happening on campus and in the greater Prince George
community.

UNBC'’s 4.4 MW bioenergy plant and 0.4 MW pellet plant, which use local sawmill wood waste and pellets respectively,
continue to aid in the reduction of UNBC’s carbon emissions, though reductions were not as significant in 2019 as in
previous years. The bioenergy plant supplies approximately 85 per cent of the heat required for the core buildings on
the Prince George campus. However, it was shut down from March 2019 until March 2020 while significant maintenance
work was completed. This had a noticeable impact on natural gas consumption and overall utility costs for the year.

In spite of this setback, the pellet plant continued to operate efficiently and supply the heat required for two student-
housing buildings, daycare, and the Enhanced Forestry Lab (EFL) greenhouse. With the bioenergy plant back to full
operation, we anticipate to see a return to previous greenhouse gas (GHG) levels, as well as further reductions from
continued electrical and thermal conservation efforts.

Figure 1 shows the effect of the bioenergy plant shut down on the ratio of natural gas to bio-fuel consumed. This graph
is not normalized for temperature, so overall gigajoules of heat produced is primarily related to variations in weather
patterns from year to year. The baseline represents what the heat demand would have been in a given year had UNBC
not made improvements to the thermal efficiency of its equipment and buildings over time.
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University of Northern British Columbia GHG Emissions and Offset for 2019 (tCO2¢)

GHG Emissions created in Calendar Year 2019

Total Emissions (tCO2e) 7,199
Total BioCO2 5,384
Total Offsets (tCO2¢) 1,815

Adjustments to GHG Emissions Reported in Prior Years

Total Emissions (tCO2e) 0

Total Offsets (tCO2¢) 0

Grand Total Offsets for the 2019 Reporting Year:

Grand Total Offsets Required (tCO2¢) 1,815

Total Offset Investment $45,375.00

In accordance with the requirements of the Greenhouse Gas Reduction Targets Act and Carbon Neutral Government
Regulation, the University of Northern British Columbia (the Organization) is responsible for arranging for the retirement
of the offsets obligation reported above for the 2019 calendar year, together with any adjustments reported for past
calendar years. The Organization hereby agrees that, in exchange for the Ministry of Environment ensuring that these
offsets are retired on the Organization’s behalf, the Organization will pay within 30 days, the associated invoice to be
issued by the Ministry in an amount equal to $25 per tonne of offsets retired on its behalf plus GST.

(2020 s JomT. 27 20
Signature Date
er’ P.F

Colleen Smith Tnterm VP, Finance

Name (please print) Title




Main Campus Lighting Upgrades

UNBC completed four major lighting upgrades on the Prince George campus in FY 2019/2020, which are estimated

to save at least 709,000 kWh/yr and $49,500 per year in utility costs. Old fluorescent light and ballast technology was
removed and replaced with energy efficient LEDs and improved controls systems that utilize motion sensing, daylight
harvesting, and dimming. These upgrades have improved usability and user experience in over 21,000 square metres, or
22 per cent of the main campus. LEDs provide improved light quality and may convert up to 95 per cent of energy input
into usable light, thereby reducing the energy input required to illuminate a space and ultimately lowering greenhouse
gas emissions. Anticipated savings by project are:

e Agora Canfor Winter Garden 219,000 kWh/yr
e Research Lab 307,000 kWh/yr
e Charles J. McCaffray Hall 106,000 kWh/yr
e |K. Enhanced Forestry Laboratory 77,000 kWh/yr

The EFL lighting upgrade will not only have significant impacts on electrical consumption and bottom line savings, but it
will also provide a more technologically advanced research space for faculty and students. The HortiLED Top fixture was
chosen for its wide array of customizable features including the distribution angle, colour spectra, and dimming.




Electric Vehicles

In 2018, UNBC procured a 2018 Nissan

Leaf for the Facilities department to service
the new Wood Innovation Research Lab in
downtown Prince George. This vehicle is
expected to reduce carbon emissions by 2.1
tonnes CO2¢, while adding 2,200 kWh to the
annual electrical consumption. In 2019, the
Leaf accrued 2,317 km, directly offsetting
that amount of kilometres from one of the
other gas-powered vehicles in the fleet. We
anticipate that as more personnel are trained
in the vehicle’s operation, it will be more
frequently utilized and able to offset even
more gasoline kilometres.

Green Day

UNBC'’s annual Green Day started in 2008 as a student-run celebration and platform to share sustainability-geared

causes across campus and the wider Prince George community. Green Day is also an opportunity to generate new

ideas from future leaders on sustainable initiatives. Some of the groups and conversations at our most recent Green Day

included:

e Prince George Electric Vehicle Association — Presentation and vehicle display with seven different local EV’s
including Tesla, Nissan, and Hyundai models

e David Douglas Botanical Garden Society — Information about northern plants and gardens, and future expansion

plans for the botanical gardens at UNBC

Northern Women’s Centre — Analyzing personal care products to identify climate and human impacts

City of Prince George — Storm and sanitary sewer information, and downstream aquatic effects

The Wildlife Society — Teaching students about local fish and wildlife species

UNBC Apiary Club — Education about bees and beekeeping

UNBC Energy Management — Program details on current energy conservation projects on campus

Prince George Cycling Club — Sharing all there is to know about cycling in Prince George

Motherload movie screening — A documentary on cargo bikes

Students for a Green University — Presented a Dinner for Divestment with a panel discussion

Many local foods and Farmers’ Market vendors

All-Campus Energy Challenge

This year’s energy challenge was a fun, interactive event open to all staff and students. Participants were given a
wildflower seed-paper door hanger that had several energy-conserving actions listed on it. They pledged to undertake
one or more of these actions for one week, or list their own unique action to commit to. Participants then visited the
Energy Management booth at Green Day, which coincided with the conclusion of the challenge, where they could collect
ballot entries for prizes. They could also share their creative and unique pledges from the past week to inspire future
energy challenge campaigns. There were over 100 enthusiastic participants in this year’s campus-wide energy challenge.



Operations Affecting Overall Carbon Emissions in 2019

UNBC strives to continually reduce carbon emissions, which are primarily influenced by heat production as shown in
Figure 2. Stationary heat is a combination of fossil fuels (natural gas, diesel, and propane) and renewable fuels (hog and
pellets), with the renewable fuels being exempt from required offsets.

The 0.4 MW pellet plant was built in 2009 followed closely by the 4.4 MW bioenergy plant in 2010. Since the introduction
of these two renewable fuel heat sources, there has been a dramatic decrease in UNBC’s carbon footprint. The bioenergy
plant is capable of meeting the main campus heat demand when temperatures are above -5°C; when temperatures drop
below -5°C extra heat must be supplied by the natural gas boilers. The pellet plant supplies heat to the two student
housing buildings, daycare, and the EFL. If it cannot meet the head demand the bioenergy plant can back it up, followed
by the natural gas system.

UNBC’s CO2e emissions are also influenced by two 910-ton rooftop chillers that provide cooling to the campus in the
warmer months. However, the electrical load has only contributed to approximately 8 to 13 per cent of the offset-able
emissions between 2013-2018. Therefore, any emergency or scheduled shutdown to our renewable fuel heating systems
will have the most noticeable impact on emissions in a given year by increasing natural gas consumption.
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The bioenergy plant experienced a major shut down from March 2019 until March 2020 while significant maintenance
work was completed on the boiler. This had a substantial impact on UNBC'’s natural gas consumption (Figure 1) and
will certainly impact carbon emissions for the 2019 reporting year. Despite challenges with the bioenergy plant, the
pellet plant continued to operate efficiently and supply the majority of the heat required for its aforementioned building
connections. With the bioenergy plant now back to full operation, we anticipate to see a return to previous GHG levels,
as well as further reductions from continued electrical and thermal conservation efforts.




Figure 3 illustrates UNBC’s GHG reductions over the last decade in comparison to Provincial reduction targets. The 2018
emissions were reduced by approximately 66 per cent from the 2007 baseline, which is 25 years ahead of Provincial
target timelines. From this perspective, a small setback in renewable energy operations for 2019 is just that. UNBC will
continue to pursue bold new ideas and technologically advanced solutions to ensure smart and sustainable energy
operations for the lifetime of our institution.
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Moving forward, UNBC will implement a full lighting upgrade to the bioenergy plant, which currently utilizes the same
fluorescent lighting technology as when the plant was built in 2010. This is expected to reduce electrical consumption on
the order of 50,000 kWh/yr as well as drastically improve the visibility in the process area of the facility.

We are also on track to complete a free-cooling project for the primary computer server room on campus by late
summer. This project will bring in outdoor air to cool the space when the temperature is below 16°C, offsetting over
110,000 kWh/yr of electricity from the formerly utilized air conditioning system. The warm air that is removed from this
space will be ducted to the adjacent shipping/receiving bay. This recycled heat will make the space more comfortable for
occupants while offsetting demand from the primary district heating system.

A new Facilities Management building, built to Passive House standard on the Prince George campus, will be complete
by the fall of this year. This standard is recognized around the world for its simple yet effective techniques that prioritize
air-tight construction, building insulation, and smart use of southern exposure. Although this building will create some
load growth for the campus, being a Passive House will ensure it has minimal impact while maximizing its operational
lifespan.

Lastly, the EM team is participating in a new round of building recommissioning efforts in partnership with BC Hydro. The
Research Lab, Teaching Lab, and Agora will be analyzed for potential savings. Combined, these buildings account for 24
per cent of UNBC'’s floor space. The recommissioning will seek to optimize heating, ventilation, and air conditioning by
making improvements to building automation systems. UNBC has participated in a similar program in the past with BC
Hydro, and through those efforts have achieved several hundred thousand kilowatt-hours in savings. This year’s efforts
are expected to save roughly 600,000 kWh.

Beyond 2020, UNBC will begin evaluating how best to recommission building envelopes to decrease thermal demand
and increase savings.



Danika Doucette

Energy Manager
250-960-5790
danika.doucette@unbc.ca
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Carbon Neutral Action Report Survey - 2019

Public sector organizations (PSOs) are required to complete this survey, in addition to a Carbon Neutral Action Report
(CNAR) as mandated by BC’s Climate Change Accountability Act and the Carbon Neutral Government Regulation.

Due to the COVID-19 pandemic, the following Directive was issued on March 31, 2020. Certain deadlines were also
extended for the 2019 reporting year (see below).

March 31, 2020 Directive:

Under my authority as the Director for the purposes of the Act, and under the authority

delegated to me in Section 6 of the Carbon Neutral Government Regulation, | hereby direct that
all ministries and Public Sector Organizations covered by the Carbon Neutral Government
requirement shall use their 2018 GHG emissions as a temporary estimate for their actual
2019 GHG emissions, for the purposes of the 2019 Carbon Neutral Action Reports and 2019
Carbon Neutral Government reporting required under the Climate Change Accountability
Act.

Neil Dobson, Executive Director, Clean BC Implementation
Climate Action Secretariat

Although 2018 emissions data will be used as a placeholder for 2019, all other (qualitative) components of the
CNAR and CNAR Survey are to be completed with information from 2019 (e.g., actions taken or planned to
reduce emissions). The only change to the survey is that the deadline was extended by one month to June 30, 2020.

This survey is divided into two parts:
Part 1 - Will be made public on the Climate Action Secretariat (CAS) website after June 30, 2020; however, it
will not be appended directly to each individual PSO CNAR as was done in previous years. This section collects
details about actions taken or planned to reduce emissions and is intended to supplement the legislative
requirements in your CNAR.

Part 2 - Will NOT be made public. Information you provide in this section is important and will be used internally to
help CAS staff with planning for emissions reduction and climate change adaptation initiatives. Although not
required, PSOs are highly encouraged to complete Part 2.

Note: Survey progress can be saved at any time by clicking the “Save and continue later” button at the bottom of each
page. A new window will open and you will be asked to provide your name and email. An email will be sent to you from
Carbon.Neutral@gov.bc.ca with the subject line: “Questionnaire Link”, which will include a hyperlink for the “Project:
Carbon Neutral Action Report Survey — Broader Public Sector 2019”. You can then continue responding at another
time or email the hyperlink to a colleague to complete remaining section(s).

® The final, signed version of the CNAR (or Small Emitters Form) must be submitted by email to:

May 29, 2020 Carbon.Neutral@gov.bc.ca

e Ministry of Environment and Climate Change Strategy must post a final CNAR for each organization on
the BC Government’'s CNG website and each PSO is encouraged to post the report on their website.
June 30, 2020* e The CNAR Survey (optional for Small Emitters) must be completed and submitted online.
*Deadline extended from May 29, 2020.
e All offset invoice payments must be submitted to CAS.

e Clean Government Reporting Tool (CGRT) Data Entry must be completed for the 2019 reporting
year.

Sept 30, 2020*



*Deadline extended from April 30, 2020.

o Self-Certification checklist must be completed, signed and submitted by email to:

Oct 15, 2020* Carbon.Neutral@gov.bc.ca.
*Deadline extended from May 15, 2020.

*See the Carbon Neutral Government — Program Requirements website for more information on program
requirements, timelines and templates.

PART 1 - Included as part of your public CNAR report.
Reminder that Part 1 will be made public on the CAS website.

Contact Name:

Danika Doucette

Contact Email:

danika.doucette@unbc.ca

Organization Name:

University of Northern British Columbia

Role — Please select the best category for your current role with your organization. if more than one individual
completed the survey, multiple categories may be selected:

Energy Manager

Please select your sector:

Post Secondary (PS)

Stationary Sources (e.g. Buildings, Power Generators): Fuel Combustion,
Electricity use, Fugitive Emissions.

Actions taken by your organization in 2019 to support emissions reductions from buildings

Do you have a strategy to reduce emissions from stationary sources?

Yes

Whether you have a strategy or not, briefly describe your organization’s plans to continue reducing emissions from
stationary sources:

Over the medium-term term (1-5 years)

- Continue upgrading lighting across the Prince George campus from fluorescent to LED
- Complete a second round of optimization to building automation systems

- Complete a free cooling project in our main server room

- Replace the cooling towers and add a variable speed drive for the rooftop chiller system
- Repair/replace various heat exchangers across the campus

- Create better building seals by preventing air leakage



Over the long term (6-10 years)

- Design heat recovery off the biomass gasification system

- Set new long term energy savings targets as we've hit our second major milestone in 2020

- Evaluate feasibility for redesigning thermal envelopes of core campus buildings

- New buildings on campus will target net-zero emissions standards and contribute to fulfilling the vision for UNBC's Campus

Master Plan
- Eliminate natural gas consumption for stationary sources

Please describe your strategy’'s goals (if any) related to energy audits.
- Energy audits are continuously conducted by in house professionals
- Specific audits form part of the recommissioning of existing buildings

- The next Energy Management Assessment will be completed by February of 2021 notwithstanding further delays from
COVID-19.

What % on average of your building portfolio has an energy audit completed each year (if any)?

10-15%

Please describe your strategy’'s goals (if any) related to building retrofits.

- Replace aging infrastructure with more efficient technology before it's end of life is reached
- Upgrade thermal envelopes and heat recovery to the point of plug loads providing full thermal inputs for buildings

What % on average of your building portfolio is retrofitted each year in the following categories (if any) - click here
for further information:

see below

Minor retrofits (e.g. low cost, easy to implement measures including caulking, lighting, adding roof insulation, etc.)

10%

Major retrofits (e.g. replacing windows and doors, equipment replacement such as boilers, etc.)

5%

Deep retrofits (e.g. replacing roof, replacing the heating, ventilation and air-conditioning system with a renewable
technology like a ground-source heat pump, etc.)

5%

Please describe your strategy's re/retro-commissioning goals (if any)?

- Progress towards fault detection and diagnostics in the next 5 years
- Complete optimization of building automation systems in 3 buildings in 2020

What % on average of your building portfolio do you recommission each year?

15%

Do you keep records of Refrigerant gases1 category and refiling volumes?

[1] Fugitive emissions from stationary cooling equipment are attributed to the leakage and loss of HFC and PFC based
coolants from air conditioning and commercial type refrigeration systems. Coolant loss can occur during the manufacturing,
operation, and disposal of such equipment. Gases that may be reported via CGRT include HFC R-134, HFC R-134a, HFC R-
404a, HFC R-407c, HFC R-410a.

Yes

If yes, have you quantified and reported the associated emissions? What, if any, mitigation approaches have been
considered? Please describe
Not reported. Maintenance and service contracts are ongoing for the largest items on campus (ie.chillers).



What, if any, mitigation approaches have been considered? Please describe.

Same as above.

How many newly constructed buildings received at least LEED Gold certification in 2019?

n/a

How many newly constructed buildings did not receive LEED Gold certification?

n/a

Please explain why LEED Gold certification was not obtained for those new buildings.

n/a

Other actions? Please describe briefly:

n/a

Mobile Sources (Fleet Vehicles, Off-road/portable Equipment): Fuel
Combustion:

Actions taken by your organization in 2019 to support emissions reductions from mobile
sources?

Do you have a strategy to reduce emissions from mobile sources?

Yes

Whether you have a strategy or not, briefly describe your organization’s plans to continue reducing emissions from
mobile sources:

Over the medium-term term (1-5 years)

UNBC has been participating in policy development for Public Sector Organizations through working groups with the Climate
Action Secretariat over the last 2 years.

UNBC will be actively monitoring market developments in hybrid and electric vehicles, specifically the class of pick
up trucks, to enable reductions in fleet emissions.

Over the long term (6-10 years)

UNBC will be actively monitoring market developments in hybrid and electric vehicles, specifically the class of pick
up trucks, to enable reductions in fleet emissions.

How many fleet vehicles did you purchase from the following categories:

Electric Vehicle — EV - (e.g., Nissan Leaf, Chevy Bolt)

0

“Plug In” Electric Vehicle — PHEV (e.g., plug-in Prius, Chevy Volt)

0

Hybrid vehicle — HEV — non “Plug In’- (e.g., Toyota Highlander Hybrid)

0



Hydrogen fuel cell vehicle

0

Natural gas/propane

0

Gas/diesel vehicle

2

If you purchased new gas/diesel vehicles, can you briefly explain why vehicles from the other categories were not
chosen?

Range anxiety, lack of pick-up truck options, concerns over remote field use of the vehicles.
Actions taken by your organization in 2019 to support emissions reductions from mobile
sources? (Continued)

How many existing EV charging stations does your organization have in each category:

Level 27

3

Level 37

0

How many level 2 stations (if any) are specifically for your fleet vehicles?
As defined as Level 2 stations only your organization's fleet vehicles may use

1

How many level 3 stations (if any) are specifically for your fleet vehicles?
As defined as Level 3 stations only your organization's fleet vehicles may use

0

How many EV charging station(s) did you install in 2019 in each category:

Level 2?

0

Level 3?

0

How many level 2 stations (if any) were installed specifically for your fleet vehicles?
As defined in the previous section

0

How many level 3 stations (if any) were installed specifically for your fleet vehicles?
As defined in the previous section

0

Please indicate the total number of the vehicles in the following vehicle classes that are in your



current fleet
Definitions:

e Light duty vehicles (LDVs) are designated primarily for transport of passengers <13 and GVWR<3900kg

e Light duty trucks (LDTs) are designated primarily for transport of light-weight cargo or that are equipped with
special features such as four-wheel drive for off-road operation (include SUVs, vans, trucks with a
GVWR<3,900kg )

e Heavy duty vehicles (HDV) includes vehicles with a GVWR>3,900 kg (e.g. ¥ tonne pick-up truck, transport trucks)

Light duty vehicles (LDVs)

Electric Vehicles — EV - (e.g., Nissan Leaf, Chevy Bolt)

1

“Plug In” Electric Vehicle — PHEV -- (e.g., plug-in Prius, Chevy Volt)

0

Hybrid vehicles — HEV — (e.g., non “Plug In’- older Toyota Prius, Toyota Camry hybrid)

0

Hydrogen fuel cell vehicles

0

Natural gas/propane

0

Gas/diesel

1

Light duty trucks (LDTs)

Electric Vehicles — EV

0

“Plug In” Electric Vehicle — PHEV

0

Hybrid vehicles — HEV — (e.g., non “Plug In’- older Ford Escape Hybrid, older Chevrolet Silverado pickup hybrid,
etc)

0

Hydrogen fuel cell vehicles

0

Natural Gas/propane

0



Gas/diesel

24

Heavy duty vehicles (HDV)

Electric Vehicles — EV

0

“Plug In” Electric Vehicle — PHEV

0

Hybrid vehicles — HEV — (e.g., non “Plug In”)

0

Hydrogen fuel cell vehicles

0

Natural Gas/propane

0

Gas/diesel

5

Actions taken by your organization in 2019 to support emissions reductions from paper supplies.

Briefly describe your organization’s plans to continue reducing emissions from paper use:

Over the medium-term (1-5 years)

UNBC will continue to engage users in their consumption habits via educational tools like Papercut, with the ultimate
goal of reducing printing and related emissions.

Over the long term (6-10 years)

UNBC will continue to engage users in their consumption habits via educational tools like Papercut, with the ultimate
goal of reducing printing and related emissions.

Do you have an awareness campaign focused on reducing office paper use?

No

Purchased alternate source paper (bamboo, hemp, wheat, etc.)

Yes
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