
 

___________________________________________ 

 

 

 
 

 

CSA Group 

Corporate Greenhouse Gas Inventory 

for Global Operations 
 

 
Fisc a l Year 2008-2009 

Version 2.0 

 

 

 

November 26, 2009 

 

 

 
CSA Group  

178 Rexda le Boulevard  

Toronto, Onta rio. M9W 1R3 



  2   

Table of Contents 
 

Report Content .............................................................................................................................. 3 

1.0 Inventory Deta ils ............................................................................................................... 4 

2.0 Quantific a tion Methodolog ies ....................................................................................... 5 

2.1 Emp loyee Air Travel ................................................................................................ 5 

2.1.1 Methodology ............................................................................................. 5 

2.1.2 Estima tion of Unc erta inty .......................................................................... 7 

2.2 CSA Group  Fleet Vehic les ..................................................................................... 7 

2.2.1 Methodology ............................................................................................. 7 

2.2.2 Estima tion of Unc erta inty .......................................................................... 7 

2.3 Elec tric ity and  Spac e Hea ting  .............................................................................. 8 

2.3.1 Methodology ............................................................................................. 8 

2.3.2 Estima tion of Unc erta inty .......................................................................... 9 

2.4 Emp loyee Travel ..................................................................................................... 9 

2.4.1 Methodology ............................................................................................. 9 

2.4.2 Estima tion of Unc erta inty .......................................................................... 9 

2.5 Direc t Build ing  Emissions ........................................................................................ 9 

2.5.1 Methodology ............................................................................................. 9 

2.5.2 Estima tion of Unc erta inty ........................................................................ 10 

2.6 Carbon Sinks .......................................................................................................... 10 

2.6.1 Methodology ........................................................................................... 10 

2.6.2 Estima tion of Unc erta inty ........................................................................ 11 

3.0 Da ta  Management System .......................................................................................... 11 

4.0      Comparison to Base Year ............................................................................................... 12 

5.0 Visua l Comparison ......................................................................................................... 13 

6.0       Inventory Summary ......................................................................................................... 16 

Emission Fac tors ........................................................................................................................... 17 

Conversion Fac tors...................................................................................................................... 18 

Add itiona l Referenc es ................................................................................................................ 19 

 

List of Tables 
 
Tab le 1: Sourc es of Informa tion for Emp loyee Air Travel .......................................................... 5 

Tab le 2: Ca lc ula tions for OnSpex Inspec tors Air Tra vel ............................................................. 6 

Tab le 3: Flight Ca tegoriza tion ...................................................................................................... 6 

  

 



  3   

Report Content  
This inventory has been c onduc ted  p rimarily for volunta ry self-eva lua tion purposes, but 

will a lso be ava ilab le to the pub lic  through the CSA website
[1]

. The purpose of this report is 

to summarize the p roc edure and  results of the greenhouse gas (GHG) inventory 

performed  b y CSA for the fisc a l yea r 2008/ 2009. 

 

CSA Group  is an independent, non-for-p rofit membership  organiza tion, ded ic a ted  to 

serving  business, industry, government and  c onsumers. It is c omprised  of three ma jor 

d ivisions:  

 The Canadian Standards Association, whic h develops standard s and  p rovides 

guidanc e on how to app ly them  

 CSA International, whic h p rovides testing  and  c ertific a tion servic es 

 OnSpeX, whic h p rovides c onsumer p roduc t eva lua tion and  c onsulting  servic es 

for reta ilers and  manufac turers.  

 

CSA Group  has taken a  volunta ry initia tive to ma inta in a  c a rbon neutra l sta tus for its 

opera tions. The first CSA greenhouse ga s inventory was c omp iled  for the fisc a l yea r of 

2006/ 2007, and  ac c ounted  for a ll North Americ an opera tions. The next inventory was 

c omp iled  during  the fisc a l yea r 2007/ 2008, and  ac c ounted  for a ll Globa l opera tions. The  

new ta rget for the 2008/ 2009 inventory was to ma inta in a  c a rbon neutra l sta tus for its 

Globa l opera tions, while inc lud ing  emissions resulting  from  a ll emp loyee tra vel by c a r.  

 

The c ontent of this report has been formula ted  by the following team members. For any 

questions or c onc erns, p lease c ontac t the p rojec t lead . 

Manisha Mistry – Projec t Lead  

Corp ora te OHS&E Manager 

CSA Group  

178 Rexda le Bouleva rd  

Toronto, Onta rio. M9W 1R3 

416.747.2558 

E-ma il: manisha .mistry@c sagroup .org  

 

 Dave Mc Lean (CSA Group , Corp ora te, Toronto) 

 Numa ira  Oba id  (Co-op  Student, University of Waterloo) 

 Leo Vankeulen (CSA Group , Corp ora te, Toronto) 

 

This report has been c rea ted  in c omp lianc e with Sec tion 7.3.1 of the CSA/ ISO 14064-1 

standard , titled  as the Spec ific a tion with Guidanc e a t the Organiza tion Level for 

Quantific a tion and  Reporting  of Greenhouse Gas Emissions and  Remova ls.  

 

The informa tion p rovided  in this report will be verified  by an independent third  pa rty, as 

outlined  by the CSA/ ISO 14064-3 standard , titled  Spec ific a tion with Guidanc e for the 

Va lida tion and  Verific a tion of Greenhouse Gas Assertion , and  will be reg istered  on the 

CSA‟s GHG CleanSta rt™
 
Registry

[2]
.   

 

                                                 
1
 http :/ / www.c sa .c a /Default.asp?language=english 

2
 http :/ / www.ghgreg istries.c a / c leansta rt/ index_e.c fm 
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1.0 Inventory Details 
 

GHG Assertions 

 

1. CSA Group ‟s, Interna tiona l Opera tions GHG Inventory for fisc a l yea r 2008/ 2009 

report was p repared  in c onformanc e with the CSA/ ISO 14064-1 standard  entitled  

Spec ific a tion with Guid anc e a t the Organiza t ion Level for Quantific a tion and  

Reporting  of Greenhouse Gas Emissions and  Remova ls. 
 

2. Emissions from CSA Group ‟s GHG Inventory for Interna tiona l Opera tions c overing  

the desc ribed  subc a tegories for the fisc a l yea r 2008/ 2009 were approxima tely 

11,828.23 tonnes CO
2
e, while ma inta ining  a  maximum materia l d isc repa nc y of 5% 

a t the gross organiza tiona l level. 
 

Reporting Period April 1st 2008 to Marc h 31st 2009 (Fisc a l Year 2008-2009) 

  

Assets  Nineteen (19) c ompany fleet vehic les 

 Sixteen (16) North Americ an fac ilities: 4 Owned , 12 

Leased , inc lud ing  a  hea d  offic e in Toronto  

 Nine (9) leased  Interna tiona l fac ilities 

 

Greenhouse Gases CO
2
, CH

4
, N

2
O. No other gases have been inc lud ed  in this 

report.  

 

Consolidation Method 

 

A c ontrol app roac h was selec ted  as the best method  of c onsolida tion for c orpora te 

GHG emissions. Therefore, any sec tors where CSA Group  exerc ised  opera tiona l c ontrol 

have been quantified  in this report. This method  had  been selec ted  in order to ma inta in 

c onsistenc y when c omp aring  the inventory to the base yea r. 

 

Operational Boundaries 

 

Classified  using  spec ific a tions from Sec tion 5.1 of the ISO 14064-1 standard : 

Direc t Emissions:  

 CSA Group  Vehic le 

Fleet 

 Testing  Emissions  

 Some Na tura l Ga s 

Energy Ind irec t: 

 Elec tric ity 

 Some Na tura l Ga s 

Other Ind irec t 

 Emp loyee Travel by 

Car 

 Emp loyee Travel by Air 

Other Sources 

 

Other sourc es were p rimarily exc luded  due to the absenc e of methods by whic h da ta  

c ould  be trac ked .  

 

Reservoirs
[3]

 N/ A 

 

Reductions During  the yea r 2006, CSA had  insta lled  a  wind mill a t their 

head  offic e in Rexda le in order to d isp lac e a  portion of their 

                                                 
3
 Reservoir: Physic a l unit or c omponent of the b iosphere, geosphere, or hyd rosphere with the c apab ility to store 

or ac c umula te a  GHG either removed  from the a tmosphere by a  sink or c ap tured from a  sourc e  
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emissions resulting  from elec tric ity c onsumption. For further 

improvement, two a rrays of sola r panels, to a  tota l of 10kW 

were a lso insta lled  in the Rexda le fac ility in 2008.  

 

Biomass Combustion N/ A 

 

Base Year   Rolling  base yea r, suc h tha t eac h inventory is c ompared  

to the inventory of the p revious fisc a l yea r.  

 This dec ision has been made due to the fac t tha t CSA is 

an expand ing organiza tion, resulting  in c onstant 

c hanges to organiza tiona l boundaries.   

 

Current Base Year Fisc a l Year 2007/ 2008 

 

2.0 Quantification Methodologies  
CSA Group  developed  a  network of va rious Exc el Sp readsheets to a utomate 

c omputa tion of the tota l c a rbon footp rint based  on entered  ac tivity da ta . A user 

manua l is elec tronic a lly ava ilab le. 

 

Though slight d ifferenc es in c a lc ula tions existed  between the  va rious subsec tions, 

the basic  p rinc ip le of c a lc ula tion was c onstant: 

 

FactorEmissionDataActivityEmissions  

 

A c onsiderab le level of c erta inty was feasib le while performing the c a lcula tions 

as both, the ac tivity d a ta  and  emission fac tors were from reliab le sourc es. 

Fac ilities were asked  to sc an and  send  a ll va lid  doc uments tha t c ould  be used  to 

verify the da ta  tha t wa s p rovided . All doc uments a re elec tronic a lly ava ilab le. The 

standard  emission fac tors were c ollec ted  from reputab le organiza tions, a s listed  

under the Referenc es sec tion of this report.  

 

Quantific a tion method s a re c onsistent with CSA Group ‟s 2007/ 2008 inventory, 

and  no c hanges have b een made.  

2.1 Employee Air Travel 

2.1.1 Methodology 
1. List of a ll emp loyee a ir travel during  the reporting  period  was ob ta ined  

from va rious sourc es, as shown in Tab le 1. For the OnSpeX fac ility, the a ir 

travel da ta  was not read ily ava ilab le, and  was estima ted  in a  

c onserva tive manner, as shown in Tab le 2.  

 
Tab le 1: Sourc es of Information for Employee Air Travel 

Loc a tion Resourc e 

North Americ an Da ta  ob ta ined  from Carlson Wagonlit Travel (CWT) 

Agenc y da tabase 

Cleveland , Irvine, 

Mexic o 

Ob ta ined  manua lly from expense reports. These fac ilities 

d id  not ac c ess CWT as a  CSA emp loyee, therefore, a re 

not ava ilab le in the CWT da tabase.  

Hong Kong  Swire Travel Agenc y 

Ind ia  JV Travels 
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OnSpeX Shangha i, 

OnSpeX Shenzhen 

Assumption (Tab le 2) 

 
Tab le 2: Ca lcula tions for OnSpeX Air Travel 

Shangha i 

The emp loyee with the most travel travels app roxima tely 696 kilometres for eac h trip . 

On average, inspec tors travel about 10 times eac h month, and  there a re 15 

inspec tors in Shangha i. Therefore: 

 

        696 km          x         10 times     x    12 months   x  15 inspec tors   = 1,252,800 km/ year 

Time * inspec tor               month                 yea r    

  

Shenzhen 

The emp loyee with the most travel, travels ab out 450 kilometres during  eac h trip . On 

average, inspec tors travel about 10 times eac h month, and  there a re 11 inspec tors in 

Shenzhen. Therefore: 

 

        450 km           x       10 times     x      12 months   x   11 inspec tors   = 594,000 km/ year 

Time * inspec tor             month                 yea r    

 

 
2. Flights for whic h d istanc es were not ava ilab le, the departure and  a rriva l 

a irports were used  to c a lc ula te the a ir travel d istanc e, through an online 

mapp ing tool
[4]

. 

 

3. Flights were c a tegorized  into three haul-types b ased  on tota l d istanc e 

travelled  using  the c lassific a tion shown in Tab le 3.  

 
Tab le 3: Flight Ca tegoriza tion

[5]
  

Category (Haul) Distanc e Travelled  (km) 

Short Flights less than 500 km 

Med ium Flights between 500 and  1,600 km 

Long  Flights grea ter than 1,600 km  

 

4. Long Haul flights were further c a tegorized  into “ Ec onomy”  and  

“ Business”  c lass based  on flight dura tion.  

 

a . Sea t informa tion was ava ilab le for many of the flights  

b . For flights with unknown sea ting : any flights over 5 hours in 

dura tion were assumed  to be flown in business c lass. This is 

bec ause CSA Group  polic ies ind ic a te tha t a ll flights under five 

hours in length must be taken in ec onomy sea ts. If a  d irec t flight 

is assumed , then the travel time would  be less tha n five hours
6
. It 

is therefore assumed  tha t a ll med ium and  short haul flights were 

taken in ec onomy c lass. 

c . For flights of unknown dura tion: The average speed  for flights 

(656.56 km/ hr, as c a lc ula tion in the GHG report of 2007/ 2008) 

                                                 
4
 Great Circ le Mapper. http :/ / www.gc map.c om/d ist?P=&DU=mi&DM=&SG=&SU=mph 

5
 „ For Air, Ra il, Bus and  Car Travel, Business Travel, Service Sec tor, Version 2.0, GHG Protoc ol Initia tive, August 

2005< http :/ / www.ghgprotoc ol.org / c a lc ula tion-tools/ a ll-tools> 
6
 The Carlson Wagonlit da tabase ind ic a tes that the d istanc e from Montrea l to Atlanta , Georg ia  is 1599 km. The 

Air Canada  website was used  to determine tha t the travel time for a  non-stop flight is app roxima tely three 

hours; however for a  c onnec ting flight, the travel time may range from four to 6 hours.   
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was used  with the d ista nc e travelled  to app roxima te the flight 

dura tion, and  then c a tegorized  ac c ord ing ly.  

 

5. Tota l kilometres were c a lc ula ted  separa tely, for four c a tegories: Short 

Haul, Med ium Ha ul, Long Haul Ec onomy, and  Long Haul Business. 

Approp ria te emission fa c tors were used  to find  the emissions for eac h 

c a tegory.  

2.1.2 Estimation of Unc erta inty 

Errors resulting  from the assumption taken into ac c ount for the OnSpex 

inspec tors a re minima l; however, in the c ase where an error exists, the da ta  

ob ta ined  is an over-estima tion of the true va lue, thus ma inta ining  a  

c onserva tive approac h. The emission fac tors were deemed  to be fa irly 

ac c ura te, as they were ob ta ined  from the 2008 DEFRA Guidelines.  

2.2 CSA Group Fleet Vehicles 

2.2.1 Methodology 
The method  used  to quantify the emissions resulting  from the fleet vehic les 

c onsisted  of the following steps: 

 

1. Comp ila tion of ac tivity d a ta : 

 

a . Da ta  p rovided  by Cleveland  and  Rexda le was based  on 

odometer read ings 

b . Da ta  p rovided  by Vanc ouver wa s based  on quantity of fuel 

c onsumed , as extrac ted  from fuel purc hase rec eip ts 

c . Note: As noted  in the 2007/ 2008 rep ort, Rexda le vehic le da ta  as 

p rovided  based  on the c a lendar yea r 2008. 

 

2. Ca lc ula tion of tota l CO
2
 emissions: 

 

a . The tota l d istanc e travelled  was used  in c ollabora tion with the 

ind ividua l fuel ec onomy for eac h vehic le , to  c a lc ula te the 

quantity of fuel used .  

b . The approp ria te emission fac tors were multip lied  by the quantity 

of eac h fuel (d iesel and  gasoline). 

c . Approp ria te emission fa c tors were used  to c a lc ula te the overa ll 

CO
2
 emissions from the fleet vehic les.  

2.2.2 Estimation of Unc erta inty 
The va lues p rovided  have a  high degree of c erta inty assoc ia ted  with them, 

as both the ac tivity da ta , and  the emission fac tors have been ob ta ined  

from Canada ‟s 2004 Na tiona l GHG Inventory Report
[7]

 (The most rec ent a t 

the time of c a lc ula tions), whic h is c onsidered  to b e reasonab ly ac c ura te. A 

sec ond  c hec k ind ic a ted  tha t the va lues a re a lso c onsistent with Canada ‟s 

2007 Na tiona l GHG Inventory Rep ort
[8]

.  

                                                 
7 
www.ec .gc .ca / pdb / ghg/ inventory_report/ 2004_report/ 2004_report_e.pd f 

8
 http :/ / unfc c c .int/ na tiona l_reports/ annex_i_ghg_inventories/ na tiona l_inventories_submissions/ items/ 3929.php  



  8   

2.3 Electricity and Space Heating 

2.3.1 Methodology 
For the p urp ose of this inventory, elec tric ity c onsumption was c onsidered  to 

be an energy ind irec t sourc e . Na tura l gas usage for spac e hea ting  wa s 

c onsidered  to be a  d irec t sourc e if CSA was the owner or oc c up ied  100% of 

the build ing ; spac e hea ting  was c onsidered  an energy ind irec t sourc e for 

leased  build ings whic h had  multip le tenants. 

 

The quantific a tion method  c onsisted  of the following steps: 

 

1. Comp ila tion of ac tivity d a ta : 

 

a . With the exc ep tion of two fac ilities, d a ta  was ob ta ined  either 

from invoic es or c onfirma tion letters from fac ility land lords.  

i. Joint Venture China: Verific a tion doc uments not 

ac c essib le due to lega l reasons. 

ii. Philadelphia: Approxima ted  using  amount p a id  and 

average c ost of elec tric ity in Philadelphia .  

b . Many interna tiona l fac ilities were loc a ted  in c limates tha t d id  not 

require hea ting , and  therefore d id  not have any na tura l gas 

usage to be q uantified .  

c . While some interna tiona l fac ilities tha t d id  not require hea ting  

d id  require the usage of a ir c ond itioning , this ha s a lready been 

quantified . The energy usage of these fac ilities c ontributed  by a ir 

c ond itioning  was reflec ted  in their elec tric ity invoic es, and  

thereby this energy usage has been quantified  in the elec tric ity 

quantific a tion. 

d . For leased  fac ilities where invoic es reflec ted  tota l c onsumption, it 

was assumed  tha t the perc ent of the tota l b uild ing  elec tric ity 

used  b y leased  fac ilities was equa l to the perc ent of the square 

footage oc c up ied  by CSA.  

 

2. Determina tion of a pp rop ria te emission fac tors : 

 

Electricity:  

 

a . Provinc ia l or sta te-level emission fac tors were used  for North 

Americ an fac ilities. For p rovinc es in Canada , emission fac tors 

were ob ta ined  from the Canada ‟s 2004 Na tiona l GHG 

Inventory
[7]

. For sta tes in the US, emission fac tors were ob ta ined  

from the US Environmenta l Protec tion Agenc y (EPA)
[9]

.  

b . Na tiona l emission fac tors were used  for interna tiona l fac ilities, as 

ob ta ined  from the US Environmenta l Protec tion Agenc y
[9]

. 

c . For Canad ian fac ilities, emission fac tors had  not d irec tly been 

b roken down for eac h spec ific  gas, and  had  to be reasonab ly 

estima ted  for eac h ga s type, while not a ffec ting  the tota l 

emission quantity. 

                                                 
9
 http :/ / www.eia .doe.gov/ oia f/ 1605/ emission_fac tors.html#emission 
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2.3.2 Estimation of Unc erta inty 
The results have been ob ta ined  based  on the read ings summarized  on 

invoic es p rovided  by the energy supp liers. These va lues a re taken based  on 

meter read ings ind ic a ting  the energy c onsumption for na tura l ga s a nd 

elec tric ity. The emission fac tors were a lso ob ta ined  from ac c ura te sourc es; 

elec tric ity emission fac tor sourc es have been desc ribed  above, while 

na tura l gas emission fa c tors were ob ta ined  from the US Environmenta l 

Protec tion Agenc y
[9]

.  

2.4 Employee Travel  

2.4.1 Methodology 
1. The following da ta  was extrac ted  from eac h emp loyee expense reports: 

Name, Da te of travel, Distanc e travelled  in orig ina l units, Distanc e 

travelled  in kilometres 

 

Note: Travel for the fac ilities in China  and  Korea  has not been 

inc luded  bec ause the most c ommon form of transporta tion is b y 

b ic yc le, buses and  tra ins. All three modes of transporta tion a re not 

inc luded  in the sc ope of this inventory. Fac ilities in Ind ia  use renta l 

vehic les for a ll transporta tion, whic h is not inc luded  in the sc ope of 

the inventory.  

 

2. Sinc e it is not fea sib le to trac k the type of c a r used  by eac h inspec tor or 

aud itor, it was assumed  tha t a ll travel was in med ium -sized , ga soline 

vehic les. Emission fac tors were ob ta ined  from the annua l DEFRA 

guidelines.  

 

3. The tota l d istanc e travelled  by a ll inspec tors of CSA was multip lied  with 

the c orrespond ing emission fac tor to ob ta in the emissions.  

 

4. The results of c a lc ula tions performed  during  the 2006/ 2007 Inventory 

ind ic a te tha t for eac h gram of gasoline emission, 96.6% is c a rbon 

d ioxide, 0.1% is methane, and  3.3% is nitrous oxide.  

2.4.2 Estimation of Unc erta inty 
The tota l emission fac tors whic h had  been subd ivided  to ac c ount for ea c h 

ind ividua l gas, d id  not a ffec t the overa ll c a lc ula tion, due to the tota l of the 

perc entages ma inta ining  a  tota l of 100%. Furthermore, the ac tivity da ta  

ob ta ined  has been determined  to be the most a c c ura te method  possib le 

using  the resourc es c urrently ava ilab le. Future inventories will depend  on the 

new system, Conc ur, for informa tion, thus elimina ting  errors resulting  from 

manua lly entering  da ta .  

2.5 Direct Building Emissions 

2.5.1 Methodology 
Due to the na ture of our opera tions, it is not tec hnic a lly feasib le to trac k fuel 

c onsumed  during  a  reporting  period , therefore, emissions have been 

quantified  based  on the amount of fuel purc hased  during  a  reporting 

period . This method  is c onsidered  to be ac c ura te bec ause ac c ounting  for 
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purc hases ensures tha t a ll fuel c onsumed  will be ac c ounted  for in either a  

p revious or next inventory.  

 

Note: It was deemed  nec essa ry to identify tha t the Rexda le fac ility has a  

300 kW b i-fuel genera tor, opera tiona l on both, na tura l gas and  d iesel. Sinc e 

the b i-fuel genera tor has not been used  for energy genera tion as of yet, it is 

only func tiona l during  ma intenanc e c hec ks when required . Sinc e no 

p rob lems were suspec ted  with the genera tor d uring  the reporting  period , 

no fuel was p urc hased  or used ; therefore, no emissions resulted  from the 

genera tor.  

 

1. All da ta  was extrac ted  from purc hase invoic es.  

 

2. Emissions resulting  from the use of oxygen, hyd rogen, nitrogen, and  

a rgon were not ac c ounted  for bec a use: 

a . Oxygen is not a  greenhouse ga s;  

b . Argon is an inert ga s 

c . Hyd rogen does not ac t a s a  greenhouse gas 

d . Nitrogen does not reac t with oxygen to p roduc e nitrous oxide 

unless energy is supp lied  to the reac tion. Sinc e this is not the 

c ase, nitrogen must be ignored .  

 

3. Combustion reac tions were assumed  for ethylene and  ac etylene, thus 

a llowing quantific a tion of the c a rb on d ioxid e using  stoic hiometric  

c a lc ula tions. Sinc e methane is d irec tly re leased  into the a tmosphere 

and  is a  greenhouse gas, no c a lc ula tion was required , and  it was 

assumed  tha t a ll of the methane purc hased  had  been eventua lly 

released  into the a tmosp here.  

2.5.2 Estimation of Unc erta inty 
A slight degree of unc erta inty may be p resent due to the assumption tha t 

a ll of the methane used  had  been released  into the a tmosphere, and  tha t 

a ll of the ethylene a nd  ac etylene underwent pure and  c omp lete 

c ombustion; however, this assumption would  p rovide an overestima tion, 

and  will c onsistently be used . Where req uired , density for va rious gases was 

ob ta ined  from MSDS sheets p repared  by reputab le sourc es. Emission fac tors 

for gases suc h as p rop ane and  gasoline were ob ta ined  from Canad a ‟s 

2004 Na tiona l Inventory Report
[7]

.  

2.6 Carbon Sinks 

2.6.1 Methodology 
Meter read ings for the sola r panel and wind  mill a re taken on a  monthly 

basis, whic h a re then used  to determine the c onsumption for eac h month. 

The windmill and  sola r p anel do not ac t as offset p rojec ts, reduc ing the 

overa ll emissions, as their impac t would  have been reflec ted  in the 

elec tric ity invoic es.  

 

1. Monthly meter read ings were ob ta ined  for eac h, the windmill and sola r 

panels (kWh).  

 

2. Red uc tions were ac c ounted  by assuming tha t if the sinks had  not been 

p resent, the same amount of kWh usage would  have been taken from 
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the Onta rio elec tric ity g rid . Therefore, the ac tivity da ta  was multip lied  by 

the elec tric ity emission fa c tor for Onta rio to determine the reduc tions.  

2.6.2 Estimation of Unc erta inty 
A low degree of unc erta inty is assumed  with the da ta  retrieva l and  

c a lc ula tions for this sec tion, as b oth, the ac tivity da ta  and  the emission 

fac tors were ob ta ined  from Canada ‟s 2004 Na tiona l Inventory
[7]

.  

3.0 Data Management System 
 All c a lc ula tions from this point forward  will be c omp leted  using  the 

network of Exc el sp rea dsheets c rea ted  for this purpose . All files and  

verific a tion doc uments have been saved  elec tronic a lly, on a  sha red  

d rive.  

 

 The Management Handbook tha t had  been c rea ted  in 2007/ 2008 ha s 

been upda ted  and  mad e elec tronic  in order to a llow for easier upda ting . 

 

 Two systems developed  by the Financ e d ivision a re used  for organiza tion 

of da ta : a ll fac ility leases and  deeds a re reta ined  in one system, and  a ll 

expense rep orts c an now be elec tronic a lly retrieved  from a  d ifferent 

system (manda tory a s of Oc tober 2009).  

 

 Joint Venture fac ilities in China  will be storing  c op ies of their elec tric ity 

invoic es sta rting  Oc tober 2009.  
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4.0      Comparison to Base Year 
Note: CSA Group  fac ilities in Mexic o, Philadelphia , and  Hartford  were esta b lished 

during  the fisc a l yea r 2008/ 2009, and  therefore, no emissions have been rec orded  

for 2007/ 2008. In order to ma inta in ac c ura te c omparison, the emissions resulting  

from these fac ilities have been removed  from this sec tion.  

 
Category Emissions (tCO2e) Change 

(tCO2e) 

Reasoning  

(if app licab le) 2007/ 08 2008/ 09 

Elec tric ity 3,647.74 4,347.72 Inc reased  

by 699.97 

This is p rimarily c ontributed  by the 

Cleveland  and  Rexda le fac ilities, 

where elec tric a l testing  takes 

p lac e. Testing  is based  on the type 

and  quantity of p roduc ts being  

tested , inc onsistent with eac h yea r.  

Spac e 

Hea ting  

1,824.24 1,794.91 Dec reased  

by 29.34 

Rela tively c onstant 

Air Travel 4,303.76 4,009.21 Dec reased  

by 294.55 

CSA now opera tes in more 

loc a tions, red uc ing the need  to 

travel by a ir. Also, video and  

telec onferenc ing  have b ec ome 

rela tively c ommon within the 

workp lac e, further red uc ing the 

need  to travel by a ir. 

CSA Fleet 

Vehic les 

108.60 45.60 Dec reased  

by 62.98 

Dec rease in number of vehic les 

leased  

Inspec tor 

Travel 

541.79 459.87 Dec reased  

by 81.92 

50 tCO
2
e dec reased  from 

Cleveland , therefore, it is 

reasonab le to assume tha t the 

c lients tha t would  orig ina lly have 

been servic ed  by the Cleveland  

fac ility were now being served  by 

the new offic es in Philadelphia  and  

Hartford , whic h have been 

removed  from tota l emissions in this 

tab le for ac c ura te c omp arison, 

therefore, ac c ounting  for this 

d ifferenc e. 

Testing  

Emissions 

53.53 594.13 Inc reased  

by 540.61 

The Rexda le fac ility d id  not 

purc hase any testing  gases during  

2007/ 2008 d ue to overstoc k 

(Rexda le now ac c ounts for 156 

tCO2e). Furthermore, eac h gas is 

spec ific  to a  test being  performed , 

and  testing  is not c onsistent with 

eac h yea r.  

 



  13   

5.0 Visual Comparison 
 

Air Travel Emissions Comparison  
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Tesing Emissions Comparison

FY 2007/2008 and FY2008/2009
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Electricity Consumption Comparison 

FY2007/2008 and FY2008/2009
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Natural Gas Consumption Comparison
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 6.0       Inventory Summary 
 

 
 
Category Type CO2 

(tCO2e) 

CH4 (tCO2e) N2O (tCO2e) Tota l (tCO2e) 

Direct Emissions 

Testing  Gas 179.98 425.98 3.09 609.04 

Na tura l Gas (Owned /  

100% oc c up ied ) 
1,675.33 0.69 9.61 1,685.63 

Fleet Vehic les 95.41 0.09 2.93 98.43 

Tota l 1,950.72 426.75 15.63 2,393.10 

Energy Indirect Emissions 

Elec tric ity 4,418.48 1.82 22.58 4442.88 

Na tura l Gas 

(Leased / Less than 

100% oc c up ied ) 

130.53 0.05 0.75 131.33 

Tota l 4,549.01 1.87 23.33 4,574.21 

Other Indirect Emissions 

Employee Travel by Air N/ A N/ A N/ A 4,033.83 

Emp loyee Travel by 

Car 798.97 0.83 27.29 

827.09 

Tota l N/ A N/ A N/ A 4,863.84 

Tota l Emissions N/ A N/ A N/ A 11,828.23 

Carbon Sinks 

Windmill 0.200 8.029E-05 0.001 0.201 

Sola r Panels 1.608 6.467E-04 0.008 1.617 

Tota l 1.808 0.001 0.009 1.818 

Tota l Sinks 1.808 0.001 0.009 1.818 
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Emission Factors 
Nationa l Elec tric ity Emission Fac tors  

Country CO
2
 (tonne/ MWh) CH

4
 (kg/ MWh) N

2
O (kg/ MWh) 

Canada  0.223 0.00390 0.00351 

Korea  0.493 0.00758 0.00672 

China  (inc lud ing Hong  

Kong) 

0.839 0.01458 0.01841 

Ind ia  0.999 0.01664 0.01959 

Provinc ia l Elec tric ity Emission Fac tors  - Canada  

Country CO
2
 (kg/ kWh) 

Quebec  0.006 

Ontario 0.180 

British Columbia  0.020 

Alberta  0.930 

Regiona l Elec tric ity Emission Fac tors  - US 

Region CO
2
 (kg/ kWh) CH

4
 (kg/ kWh) N

2
O (kg/ kWh) 

Georg ia  0.619 5.85E-06 1.03E-05 

Ca lifornia  0.275 3.04E-06 1.68E-06 

Ohio 0.817 5.90E-06 9.62E-06 

Tennessee 0.588 4.76E-06 9.62E-06 

North Carolina  0.563 4.76E-06 9.21E-06 

Texas 0.664 3.36E-06 6.62E-06 

Illinois 0.528 3.72E-06 8.16E-06 

Fuel Emission Fac tors 

Fuel Type CO
2
 (g / L) CH

4
 (g / L)  N

2
O (g/ L) 

Propane 1500 0.024 0.108 

Butane 1730 0.024 0.108 

Gasoline 2289 2.700 0.050 

Vehic le Emission Fac tors 

Gasoline 

Engine Volume Engine Size gCO
2
 per km 

<1.4L Small 180.90 

1.4-2.0 L Med ium 213.90 

>2.0L Large 295.80 

Diesel 

<1.7L Small 151.30 

1.7-2.0 L Med ium 188.10 

>2.0L Large 258.00 

Air Travel Emission Fac tors 

Flight Type gCO
2
 per pkm 

Short Haul 

Weighted  Average 175.3 

Med ium Haul 

Ec onomy 93.7 

Business 140.5 

Weighted  Average 98.3 

Long Haul 

Ec onomy 80.7 

Ec onomy+ 129.1 

Business 234.0 

First c lass 322.8 

Weighted  average 

 

 

 

110.6 

 

 

 

Fuel Type kgCO
2
/ L 

Gasoline 
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CO
2 

2.36000
 

CH
4 

0.00012 N
2
O 0.00026 

Diesel 

CO
2 

2.73000
 

CH
4 

0.00007 N
2
O 0.00020 

Conversion Factors 
 
Conversion Fac tors 

Density of Water 1.00 g/ mL 

1 ga llon 3785.4 mL 

1 ga llon 0.00379 m
3
 

1 lb  453.5924 g  

1 mL 1 c m
3
 

1 m
3
 1000000 c m

3
 

Ac etylene Combustion Reac tion C
2
H

2 
+ 2.5 O

2
  2CO

2
 + H

2
O 

Ethylene Combustion Reac tion C
2
H

4
 + 3 O

2
  2CO

2
 + 2H

2
O 

Propane Spec ific  Gravity 0.51 

Butane Spec ific  Gravity 0.5669 

1 tonne 2204.61 lb  

1 m
3
 35.31 ft

3
 

1 ft
3
 of na tura l gas 1028 b tu 

Automob ile Fuel Ec onomy 

Make Model Year Fuel Ec onomy (L/ 100 km) 

   City Highway 

Chevrolet Cheyenne 1997 18.10 12.40 

Merc edes Benz C Class 2004 15.70 9.80 

Merc edes Benz C350 2007 13.80 8.70 

Hummer H3 SUV 2006 16.80 13.10 

Aud i TT 2004 13.10 8.70 

Aud i TT 2007 13.10 8.70 

Ac ura TL 2007 14.70 9.00 

Infiniti G35 Aero M6 2005 16.80 10.70 

Ford  Exp lorer 2006 19.60 13.10 

Volvo S60 2005 14.70 9.80 

Lexus R330 2005 15.70 10.70 

Lexus ES 330 2005 13.10 8.70 

Chevrolet Silverado 2500 2001 18.10 13.10 

Dodge Caravan 2003 13.80 9.80 

Volkswagen Jetta  2006 8.10 6.20 
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