INTRODUCTION 1

In 2010,Dueen’s University kigned the University and College Presidents’ Climate Change
Statement of Action for Canagdtnereby tommi 4ng 10 1aking rm &ction in teducing ks greenhousel
gas {GHG) &missions. As part df this Agreement, Queen’s is tequired 10 frack and teport all 1
GHG Emissions. This 1s the keventh IGHG 1nventory Report bublished, nd Tontains Hata 1
from January 1, 20160intil December31,2016.1 1

1

In 2014,1he fracking df &missions has thanged from following ihe Queen’s bscal ¥ear (May
April) o fhe talendar $ear {January 1Ddcember), in drder fo felRect fhe &tyle lequired by the 1
Ontario Ministry Dbf the Environment Jand Llimate Lhange \MOECC) 1 Hrodincial IGHG 1
Report. The fjoal df these inventory teports is 1o tlarify &nd identify dpportunities fo teduce 1

the @iniversity’s averall @missions.1 1



SCOPE OF EMISSIONS

This feport feviews fhe bverall #missions dssociatedvith 1

the dperations df Queen’s






2016 RESULTS

Scopel and Bcope? émissions Were talculated fo lemonstrate fhe bverall tarbon 1
footprint Iof he University. ITwo Ipnal lnumbers have been kalculated: Ja lotal 1
emissions Yalue And &n Adjusted missions Yalue. This is becauseQueen’s bwns 1
and Joperates Ja ICentral HHeating IPlant {CHP) which Jproduces Isteam 1o lheat 1
campus buildings by burning fhatural gasand dil. A portion of this $team (20%)k 1
used 10 heat bther facilities including Kingston General Hospital And Bt. Mary’s 1
on fhe Lake Hospital. As &uch, $ome of the &missions fproduced by fhe University 1
are Inot ldirectly lassociatedlwith lits lown Ifacilities. 1IShown lbelow lare ltables 1
depicting the dverall @missions &f Queen’s University, hcluding &nergy firoduced 1
for fhe &bove géxternal facilities, &nd the adjusted &missions tvhich &xclude &nergy 1
exported from tampus. The fotal adjusted GHG &missions for Queen’s University 1
was 43,954 MTCQOze. $eeTable 1 for & fummary &f the 2016dampus &missions.1 1

2016 Total Emissions — including

hospitals (MTCO 2¢)

MTCOze is a metric
tonne of carbon dioxide
equivalents. This is a
universal unit of measure
that indicates the global
warming potential
(GWP) of each of the six
greenhouse gases (CO2,
CH4, N20, HFCs, PFCs
and SF6) expressed in
terms of the GWP of one
unit of carbon dioxide.

2016 Adjusted Emissions —
Queen’s only (MTCO 2¢)

46,8451

38,9111

Scope 2 5,0421 5,0421

Total 51,888 43,954

Per Capita 1.6511 1.3991
Emissions

Emissions Per 7.2661 6.1551

1000 SF




2016 RESULTS BY SCOPER

1 GH
Scope 1 GHG Sources | 51 6 1otals (MTCO )
(adjusted)
Buildings
Equipment
Laboratory Chemicals 291

Fire Suppression Systems 341

SF6 Leakage 161
Wood Combustion 21

Scope 1 Total 38,911






Upward Trends
Between 20155knd 2016,1he Dbverall tampus IGHG Emissions Xose by B65MT LLOqe, Hue largely 1o the 1

following tarbon $ources.11

Electricity Loads 1

Electricity tonsumption tontinues fo Increase Wvith tampus &xpansion and fjrowth, With 2016&xperiencing 1
an Increase bf bver 2 Imillion kWh Dbf Electricity Jover 2015.Trhis Iranslates 1o Jdditional missions bf 1
approximately 80MTCOze.11

Grid Emission Eactor 1

In Jaddition 1o increased Electricity consumption, the Jrovincial Zklectric Igrid Jemission Tactor has klso 1
increased 1his Year, after flecreasing for 1the past ¥ Years. The provincial @rid tontinues 10 et tleaner and 1
rely @&n fnore tarbon peutral $ources(such ashuclear, hydro, vind, &nd %olar), hich has & direct impact &n 1
the missions bf bur Lniversity. However, iIn 2016,Wwithout kignibcant hew Xenewable Energy Toming 1
online 1o the grid, the #mission factor increased toughly ¥%. I'his tesulted in &n increased tampus tarbon 1
footprint a&f dver 300MTCOz2e.1 1

Increased Building $tock 1

This past §ear tvas also the brst full §ear that the hew fesidences,David €. Emith House and Brant House 1
were tperating throughout & full heating $easonand academic §ear. Combined, the wo fiesidencesaccount 1
for &n ihcreaseih annual émissions @f approximately 1100MTCO:ze. ]

Cooling Degree Days 1

Cooling Degree Days {CDD) indicate the &nergy lemand fequired fo tool & building With &ir tonditioning 1
systems.The CDD talue I tlebPned &s the humber df legreesthat & tlay’s Average femperature Is Above 4 1
baseline df 18°C. [For &#xample, if fhe dverage femperature i 25°C,the CDD talue for that dlay tvould be 12.1
The Xotal lnumber lof ICDDs Tor 2016was 1320, kompared o the 11791n 2015.1At ueens’ the karbon 1
consumption df 1 DD Was approximately 2.5in 2016.This franslates 1o an increase df bver B5O0MTCOz2¢ 1
between 2015&nd 2016.1 1

Reduction Trends

Although 1he lniversity’s bverall Bmissions Increased, Queen’s tontinues 1o burn lessbil At the Tentral 1
Heating Plant (CHP). In 2016,57,427liters bf @il vas tonsumed tompared fo 2015’stonsumption &f 123,7451
liters, vhich vas b set by lsing Inore hatural as. There is ln BApproximate B0% Yeduction in arbon 1

emissions frer @igajoule af &nergy Wvhen hurning thatural gastersusail. 111



CONCLUSION

Although 1the 1total ladjusted 1lemissions 1for 1
Queen’s 1 University lincreasedl1from 142,9891
MTCO-ze in 201510 23,954MTCOze in 2016,1he 1
overall Idownward lrend Isince 12008Iremains 1
promising Ifor Ithe 1school. IThis lincreaselwas 1
driven primarily by &an increased fjrid &mission 1
factor, nore tooling dlegree days, bad hcreasesl
in Electricity &As Well &sin heating And tooling 1
due 1to lthe loperation lof two Inew Iresidencel
buildings. 11

1

It will Ibe Important *o Icontinue lintroducing 1
energy fleduction fprojects fio fhe liniversity @ver 1
the 1coming lyears 1to 1counter 1balancelthe 1
increasing lenergy 1demand lcreated 1by lnew 1
buildings &nd Bn Increasing bktudent land bta 1
population. IThe Nueen’s Llimate Action Plan11
aims 1o feduce GHG Emissions by B5 percent 1
from 2008fevels by 2020,and by Y0 percent by 1
2030.1The 120161total lis



