Greenhouse Gas Reporting
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Greenhouse Gases

e Greenhouse gases covered by the Kyoto Protocol:
e Derived:
eCarbon Dioxide (CO,)
eMethane (CH,)
eNitrous Oxide (N,O)
e Directly Measured:
eHydrofluorocarbons (HFCs)
ePerfluorocarbons (PFCs)
e Sulphur Hexafluoride (SF)
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Emission Sources

Stationary Sources

Mobile Sources

Purchased Energy
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Industry Reporting Standards

¢ ISO 14000

e Environment Canada

e The Climate Registry

e Greenhouse Gas (GHG) Protocol Initiative
e EPA Climate Leaders

e California Climate Action Registry
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Greenhouse Gas (GHG) Reporting

Reporting Categories:
e Scope 1 (Direct): Emitted directly by the reporting entity
e Scope 2 (Indirect): Purchased electricity and steam

e Scope 3 (Indirect): All other indirect emissions (ex: employee business travel)
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Greenhouse Gas (GHG) Reporting

e Equivalent Carbon Dioxide (CO.e):
e The global warming potential (GWP) for a particular GHG mixture and

concentration
Species Chemical formula Lifetime {years) Global Warming Potential (Time Horizon)
20 years 100 years 200 years
e s variahle § 1 1 1
Methana * CHa 12+3 a6 M 6.4
Mitrous oxide MNz0 120 280 310 170

e The GWP values are used to create emissions factors for different fuels
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Greenhouse Gas (GHG) Emissions Factors

e CO, emissions factors used to calculate CO,e

e Emissions factors are available for Scope 1, 2, and 3 emission types
e Canadian GHG Challenge Registry
e Environment Canada
e Intergovernmental Panel on Climate Change (IPCC)

e Chicago Climate Exchange
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Scope 1: Emissions Factors

Metric Tons | Metric Tons | Metric Tons Metric Tons Metric Metric Tons Metric Tons Metric Tons
Fuel Type CO; per CO; per CQO; per CO; per 1000 | Tons CO, CO; per CQO; per Metric | CO; per Short
Gigajoule mmBTU Cubic Meter Cubic Feet per Liter Gallon Ton Fuel Ton Fuel

Natural Gas 0.050 0.053 0.002 0.055 - - _ _
Propane 0.060 0.063 = = 0.002 0.006 = =
LPG 0.060 0.063 = = 0.002 0.006 = =
Kerosene 0.069 0.072 = = 0.003 0.010 = =
Distillate Fuel (#1,
#2, #4 heating oil & 0.069 0.073 = = 0.003 0.010 = =
Diesel)
Residual Fuel (#5
and #6 heating oil) 0.075 0.079 = = 0.003 0.012 = =
Anthracite 0.098 0.103 = = = 5 1.930 1.750
Bituminous Coal 0.0&88 0.093 = = = 5 2470 2240
gzl;I-Bltummous 0.091 0.096 ) } _ _ 1.860 1.690

| Lignite 0.093 0.098 = = S 5 1.400 1.270
Peat 0.101 0.106 = = - - - _
Petroleum Coke 0.097 0.102 = = 0.004 0.015 3.380 3.070
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Scope 2: Emissions Factors

Tahle A9-7: Electricity Generation and GHG Emission Details for Ontario

Ontario?
Sources 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Greenhouse Gas Intensityt

gC-‘.}z e Wh

Zoal 3456 aE2 289 206 a08 282 930 7T 221 g46 294 9149 320 1084 951 1 006
Refined 246 a04 296 183 1100 10588 Ty 12585 1 368 T2 829 258 740 Ga6 918 g3z
Petroleum
FProducts2
Matural Gas a63 a04 633 1 446 540 443 431 a47 4245 4473 436 458 449 ara 457 432
muclear - - - - - - - - - - - - - - - -
Hydro? - - - - - - - - - - - - - - - -
Biomasgt - - - - - - - - - - - - - - - -
Cther - - - - - - - - - - - - - - - -
Renewahbless
Others - - - - - 32 13 174 G3 79 41 1] 26 30 1] ]
Cwerall Total 206 196 197 127 103 119 135 172 232 237 277 264 260 273 197 220
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Scope 3: Emissions Factors

Metric Tons Metric Tons Metric T“"Ef Metric Tons
e CO; per Liter | CO; per Gallon CO, I'?lz Ee(iublc ql.?];r;r
Gasoline 0.0024 0.0092 - -
Diesel 0.0027 0.0104 - -
Jet Fuel - 0.0100 - -
Aviation Gasoline 0.0024 0.0090 - -
LPG 0.0016 0.0060 - -
CNG - - 0.0022 0.0054
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Example Reports

Annual Output vs. BaseYear Output

Total Emissions by Commodity

12,000,000
10.000,000 4 C e
8,000,000 903,600
6,000,000
753,000

4.000,000

2.000,000

2008

3,012,000

602,400

301,200

[ Steam [ Electricity I Dicsel Fuel
I Total Base Year Total I Coal [ Matural Gas [ Heating il

Monthly Emissions

4,000,000
3.000.000
I
2,000,000 —
1,000,000 -
January February March April May
' 2008
‘ N Total BaseYearTotal TargetTotal
»
Date Reporting Reporting Total Base Year Base Year Target Total
Month Year {(tCOZe) Total {tCO2e) {(tCOZe)
1/1/2008 January 2008 522080.00 2004 779 .556.00 589 ,176.00

12:00:00
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Example Reports

Tuesday, January 01, 2008 - Wednesday, May 21, 2008

4 R’
Total Qutput (tCO2e)
[ Keating
[ Rajpur
5:609 [ Eertram
I Test Facility
[ Goldstream
I Facific Rim
[ Strathcona
2,300 I Fish Bowl
12,402 457
1,000
600
743
1,202
Variance from Target (%)
10.00 %
cwr [ =
-10.00 %
Pacific Rim Bertram Rajpur Test Facilty
Keating Fish Bowl Strathcona Goldstream
p.
Variance from Base Year (%)
20.00 %
0.00 % I
-20.00 %
-40.00 %
-60.00 %
-80.00 %
Keating Strathcona Goldstream Test Facilty
Fish Bowl Pacific Rim Bertam Rajpur
p >
Source Hame Taotal Target Total Target Variance Base Year Total Base Year Variance
Keating 1,000.00 1,100.00 -9.09 1,200.00 -16.67
Rajpur &800.00 595.00 0.64 &610.00 -1.64
Bertram 743.00 744,00 -0.13 g0z.00 -7.36
Test Facility 1,202.00 1,100.00 927 1,100,00 9.27
Goldstream 1z,402.00 11,500.00 784 13,089.00 -5.2%
Pacific Rim 5,609.00 5,500.00 -4.93 6,239.00 -10.10
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