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Environmental Pollution

1SO Greenhouse Gas Audit

Carbon Auditor Training
On ISO 14064, 14065, 14066 & 14067

Ir. C.K. Cheung
BSc MSc(Imperial College) DIC MEng(HKU) MHKIE RPE
Founding President of HKICA
ANAB, GAC, HKAS & IAS Lead Assessor
International Evaluator on ILAC & IAF

INTERNATIONAL 1S0

STANDARD 14001

EMS

1SO 14001:2015

EMS - Environmental Aspects

Environmental management
systems — Requirements with
guidance for use

Emissions to Atmosphere ‘

energy

Emissions INSTITUTE

Combustion of fossil fuels emits airborne pollutants:

Carbon dioxide (CO,): major greenhouse gas (GHG) that causes climate change
and global warming

Sulfur dioxide (SO,): may cause infant mortality, cardiovascular disease, viral
diseases, respiratory tract, chronic bronchitis, asthma, lower respiratory,
emphysema, kidney damage, anemia fatigue, bone changes, cancer

Nitrogen oxides (NO,): may cause cardi Jlar disease, viral di:

y tract, chronic , asthma, lower respiratory, emphysema,
hypertension, visual disorders
Carbon (Co): toxic, i disease and symp
such as fatigue, rapid breathing, chest tightness, etc.
Volatile organic ds (VOC): P ion of central nerves,

irritations of eyes, nose, & throat, carcinogenic.
Particulate matters: PM,, (dia. < 10 pm) and PM,; (dia. < 2.5 um) can be

deposited in lungs and cause harm to our health.
m

e Environmental “aspects”

- emissions to air

releases to water

releases to land

- use of raw materials and natural resources
use of energy

energy emitted, e.g. heat, radiation, vibration
waste & by-products, and

physical attributes, e.g. size, shape, colour,
appearance
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World Energy Consumptions

World Energy Consumption By Type

— Nuclear
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Deforestation

INTERNATIONAL 1SO

STANDARD 50001

1SO 50001:2018

EnMS

Energy management systems —
Requirements with guidance for use

IS0 50001 - Energy management systems
‘plan-do-check-act’ cycle.

continual improvement

Emergy Policy

Humans are the
Primary Cause of
Global Warming

Desertification




EXTINCTION OF SPECIES

Flash Floods

‘ Greenhouse Effect ‘ ‘ The Greenhouse Effect

fo CNET g y The greenhouse effect

INSTITUTE

T —
‘outer space, allowing the
Earth to cool...

Greenhouse Effect |

© . bux some infrared

+ Solar radiation (mostly short-

cannot pass through glass. Radiant
energy is trapped.

« More radiant energy entering
system than leaving the system so
the greenhouse warms up.

J Infrase
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radiation is trapped by gases in

Potential Climate

Changes Impact
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the atmosphere
and warms the
earth.

Moo i ;
wavelength UV and visible light) i - &Y, tion (R) the air (including CO,),
passes through glass & heats inside ¢ ot is given off by keeping the earth warm
surfaces indoors. § 2 the Earth... enough to sustain life.

« These heated surfaces reradiate = ) o s

; nlight
long-wavelength infrared that o= 2.;;% T P iecaigh e

GREENHOUSE EFFECT
Increasing levels of CO,
increase the amount of
heat retained, causing the
atmosphere and Earth's
surface to heat up.

Hong Kong Context - Climate Change

Climate change is recognised as one of the most important challenges facing mankind.

Hong Kong is starting to reduce gi gas (GHG)

epromoting use of cleaner energy & renewable energy
simproving energy efficiency & energy conservation
sencouraging greening & raising public awareness.

Your target is to reduce energy intensity by 25% by 2030 (with 2005 as the base year).

Breakdown of Kong Kong’s GHG emissions:
eelectricity 60%

etransport 16%

swaste 12%

Buildings account for 89% of electricity consumed.

For building owners and managers to reduce emissions:
ofirst step is to find out the amount of GHG released
sthen to take appropriate actions to reduce emissions.




Carbon Offsetting & Neutrality ‘ Kyoto Protocol — 6 Kinds of GHGs ‘

Definition of Carbon ' CIE rg y Kyoto Protocol . cne rg y

Offsetting and Neutrality INSTITUTE Greenhouse Gases (GHG) INSTITUTE
« Carbon Offsets Carbon Neutrality P g —— Nitrous Oxide
- CO,, savings equivalent to your the organisation does not RSl C2rbon Dioxide Chemical manufacture
footprint have been achieved by zmlt ?fny Cc|>’2e or Fuels for Energy and agriculture
priseey as offset all emissions and Transport,
Figure 1: Carbon neutrality Manufacturing HFCs PFCs
Processes (hydrofiuorocarbons) Aluminium
Refrigerants, manufacture,
chemical electronics
Methane manufacture, manufacture

foams & aerosols
Waste (Landfills,
natural activity) Sulphur hexafluoride

Magnesium smelting, high

voltage switchgear, electronics
manufacturing

CARBON NEUTRAL

Global Warming Potential

Six Different Kinds of GHGs

GHG are released to the atmosphere by fuel combustion, generated from waste, or discharged from
machineries over time. Different GHGs are rated based on their global warming potential (GWP)
U (AP ARERIT B DRI » TRl tllﬁijl;lﬁ%'"é_"li sl
There are six defined GHG as mentioned in the Kyoto Protocol to the UNFCC that including: APRiAC - % P R AD L R R LT GWP AR A -
s e
(0, Carbon dioxide < ﬂ'{tm Global Warming Potential (GWP)
CHy Methane Higie Green House Gas 2 24
Nit id g5 hi =52 LI
N0 LS oyl WL 5 20 years GHP 10 years GWVP
PFCs Perfluorocarbons At —
HFCs Hydrofluorocarbons UL A Carbon Dioxide “-LfLa (CO) ! !
SFg Sulphur hexafluoride FAL Methane Hi (CH,) 72 25
A b REUNFCCE s BRI e it /S R 00 - o Brde e R0 > o
Perfluorocarbons 4= 4 {L. R (PFCs) 8630 9200
Hydrofluorocarbons Gl IRIE{k A4 (HFCs) 12000 11700
Sulphur hexafluoride /*s3fLB (SF6) 16300 23900

Global Warming Potential

of others GHGs Sources of Emissions A

Combustion #5%
Vehicles consume fossil fuels. Many machines that generate heat also require fuel to operate.
Carbon dicxide (CO;), methane (CHy) and nitrous oxide (N,0) are released to the atmosphere
during combustion.
i
“SAERR(CO;) ~ PR (CH, RIS AL SLIN-0) € il HE R 26 =
Electricity 3 -

Tatie A1 Drect

Tor T gl waming po

Electricity consumption would cause indirect emission frem fuel combustion in power plants
operated by power companies. Different power companies will have different emission levels
depending on their power plant design and fuel use.

VDT RE € DI ) 2 vl ) R D AR AR SRR PRI - AR i) 2l
[R5 [l iy 3 SRR i Rk iS55 e A [ B2 BE IR -

Sewage Methane §5 /K15

Organic waste in sewage decompaoses in anaerobic condition would generate methane. Methane is
released to the atmosphere when not collected.
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Sources of Emissions B

a high impact on greenhouse effect.

B O S R -

Refrigerants %) ;3 #

Refrigerants such as HFCs are present in air conditioners and refrigerators. They are discharged to
the atmosphere in small amount over time, but their special inert characteristics cause them to have

e RN EE AT HFC Z AN B » B bRy R G RERE ALY B
» AR PR BT S R 6 R SR A -
Dielectric medium {1

Sulfur hexafluoride (SFg) is a dielectric medium used in industry. It is very inert and has ten thousand
times more greenhouse effect than carbon dioxide.

ARALME R CEABRIETE » SHMERSIIRIE - i € s

PAS 2
Specification for the assessment of the

life cycle greenhouse gas emissions of
goods and services

PAS 2050 Specification for
Life Cycle GHG Emissions
of Goods & Services

Direct Emission B

GWP (100yrs) 1 25 298
Ve e Ty | L0z CH, N,0 Overall
rﬁ% #F1 | Emission Factor | Emission Factor | Emission Factor | Emission Factor Unit
g | Ao 3 kil % RN | RRPEEGRE | WU
] Petrel | 2360 0.0356 00137 2.409 kg (0 | lire
Petrol 2360 0.0063 03293 769
BAA | Diesel 2614 00018 00328 2649 kg COze [ fitre
G | Petrol 2.360 0.0051 0.3293 2694
T Diesel 2.614 0.0018 0.1508 2767 kg Oz / litre:
| Diesel | 2614 0.0036 00215 2639 kg COze /litre
i‘ﬁ; GasOIl| 2645 0.0037 03263 2975 kg (0 / fire
Reference 2 # ¥k}

HEFEEURA FER Rt PR T FR AR 1R (WRI/ WBCSD)

Calculating CO2 Emissions from Mobile Sources — Guidance to calculation worksheets,

WRI / WBCSD
Copyright © BEHERTA  WRI / WBCSD

Vioridwide accepted measuring protocols included

A (orporate Accounting and Reporting Standard published by the World
> Resources Institute (WRI) / World Business Council for Sustainable Development |
GasPotocol | pypcsp)
ERIRA | e @ VR (18 KSR R (5D
i UGS ] 6 RS eI

The Greenhouse

150 14064-1 Part 1: Specifca
ion and reporting

ublished by is the copyright of
R AR50 1A ¢ R R i
PR ES1 Z R  chBUBTE R (Ll 50) iR R FiRA

150 14064-1

There is also 3 newly developed standard used for quantifying product emission:
TS 5 b :

PAS 2050: Speciication for the assessment of the Ife cycle greenhouse gas
emissions of goods and services published by BSI Group.

3 leﬁiﬁ'l’ i SRR SRR TG ALR + e SRR G

PAS 2050

The 150 14064-1 and the PAS 2050 will be used in the case studies to be further described in section 5 in
details

10

4~V FIPAS 205036 W I B 4 IRIRFFSE » MEHTHR 11358 T e — 23wy

Direct Emission A

Direct Emission from Stationary Combustion Sour
GWP (100yrs) 1 25 298
(0, CHy N0 Overall
Fuel Type | Emission Factor | Emission Factor |Emission Factor | Emission Factor Unit
P | PRECRM  |BERCRW  BEGEM | SmbbRAw | W
Diesel Oil %31l 2614 0.0005975 0.0022052 2617 kg C0e / litre
LPG AL FiabaR|  3.017 0,0000500 | 0.0000000 3.017 kg C0;e / kg
Kerosene #4iili 2.429 0.0006025 0.0022648 2432 kg COe / litre
Charcoal ACj# 2.970 0.1382250 0.0082248 3116 kg COze / kg
Towngas £EHL 2,549 0.0011150 0.0029502 2.553 kg (0ze / Unit
Reference % %9}

Michael Gillenwater, Environmental Resources Trust (2005),
Calculation Tool for Direct Emission from Stationary Combustion,

AP TR Bt T S RSE RS LR BECE € (WRI/ WBCSD).
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Carbon Reduction
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Kyoto and Beyond — Paris
COP 26 — Glasgow Nov 2021

Actions - Cnergy

INSTITUTE

1990  UN Intergovernmental Panel on Climate Change (IPCC) First Assessment Report
concludes and triggers UNFCCC process

- Second World Climate Conference

- UN General Assembly sets up group to negotiate United Nations Framework
Convention on Climate Change (UNFCCC)

1992 UNFCCC concluded with weak targets

1994 élllsgﬁesof S&nall Island States (AOSIS) submits Protocol proposal for 20% reduction
Y

1995  Conferences of the Parties COP1, Berlin agrees to negotiate protocol urgenty

- IPCC Second Assessment Report concluded under extreme pressure from industry
and OPECs

1996 COP2US surprises EU, flabbergasts Japan and calls for legally binding tradeable
rgets

1997  COP3 Adopts Kyoto Protocol with reduction targets

2008 More than 180 nations have ratified the Kyoto Protocol.

2009 G_Bmpllegggd to support a global target to cut emissions by 50% by 2050 compared
wi 3

UNFCCC = United Nations Framework Convention on Climate Change
COP = Conference of the Parties

Kyoto and Beyond — Paris
COP 26 — Glasgow Nov 2021 Climate Summit

Kyoto Protocol

- Commit to meet target for greenhouse gas (GHG) emission reduction.

- Implement emission trading.

APEC Sydney Declaration on Climate Change

- Ensure energy supply for the needs.

- Address environmental issues and reduce GHG emission.

1SO 14064: GHG Emissions Inventories and Verification

- Quantify, report and verify GHG emissions.

Copenhagen Conference

- Not too successful as no concrete agreement on the reduction

Paris United National Climate Change Conference 2015

- Agreement signed off among 170+ jurisdiction states for the reduction of
GHG including developing countries

- In particular USA and China committed to mitigating the GHG and reduce
the temperature rise to 1.5 degree C in the upcoming decade.

GHG Emission = CO2 Equivalent

Kyoto and Beyond — Paris
COP 26 — Glasgow Nov 2021 Climate Summit

Actions - Cnergy

INSTITUTE

2008 GS %Iedged to support a global target to cut emissions by 50% by 2050 compared with

2009 Copenhaqen Accord - addressed climate change as one of the greatest modern
challenges. Asserted that actions should be taken to keep the average temperature
increase to below 2°C, but no legally binding commitments.

2010  Now proposed 80% minimum reduction by 2050
Kyoto extended (2" commitment period) until 2020

2011 Durban COP laid the framework for post 2020 . All member nations committed t

“comprehensive plan that would come closer over time to delivering the ult:mate

objective of the Climate Change Convention: to stabilise greenhouse gas

concentrations in the atmosphere at a level that will prevent dangerous interference

w with ,th cl:mare system and at the same time will preserve the right to sustainable
ievelop!

2013 IPCC 5th assessment report states that warming of the climate system is

unequivocal and asserts that "human influence on the climate system is clear”.

2013 COP19 Warsaw. The goal was to develop a new quatly binding international treatv to

curb rising global emissions in order to limit the global average temperaturs
increase to 2°C by the end of the century. This future agreement, to be sgned in 2015
& enter into force in 2020, would replace the Kyoto Protocol (expires in 2020
?utlatmns ended with a directive for all nations to establish and submit their
issions reduction contributions by early 2015. Consensus was for nations to
SUbmmit ‘contributions rather than ‘commitrents

Emissions Scope

WBCSD Greenhouse Gas Protocol - Emission Source Categories

SCOPE 2 SCOPE 3
indirect Indirect
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Statlanary Fuel Combustion Emission (Al (CPTIRCRRHERL |
Amount Bt Fuel #8544 Consumption ATHE

The total greenhouse gas emissions caused directly and
indirectly by an individual, organisation, event or

product.
Expressed in units of carbon dioxide equivalent (CO,.).

¢ Carbon Dioxide Equivalent (CO,e): A measure
used to compare and sum the impact from

various greenhouse gases based upon their &
global warming potentials (GWP). e

* The CO,-equivalent for a gas is derived by 00p
multiplying the tonnes of the gas by the gas’s

associated Global Warming Potential (GWP).
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Boiler

Burner

Turbine

Heater (Steam, water, gas, oil)

Furnace



https://www.amazon.com/sspa/click?ie=UTF8&spc=MTo1NjAxOTkzNjA5Mjk3NDQyOjE2NjY1MDg1MDY6c3Bfc2VhcmNoX3RoZW1hdGljOjIwMDA1MDkyMDI4Njk3MTo6MTo6&sp_csd=d2lkZ2V0TmFtZT1zcF9zZWFyY2hfdGhlbWF0aWM&url=%2FCamplux-Heavy-Duty-Propane-Outdoor-JK-DL26%2Fdp%2FB08JHM5V1Q%2Fref%3Dsxin_15_pa_sp_search_thematic_sspa%3Fcontent-id%3Damzn1.sym.643d1935-59b9-4ec1-86c7-654d6301fd85%253Aamzn1.sym.643d1935-59b9-4ec1-86c7-654d6301fd85%26cv_ct_cx%3Dgas%2Bburners%2Bfor%2Bcooking%26keywords%3Dgas%2Bburners%2Bfor%2Bcooking%26pd_rd_i%3DB08JHM5V1Q%26pd_rd_r%3Ddca3c708-f593-4719-9a47-83f5f963fa2a%26pd_rd_w%3DWkojU%26pd_rd_wg%3DXqbWA%26pf_rd_p%3D643d1935-59b9-4ec1-86c7-654d6301fd85%26pf_rd_r%3DXPM7KEV7H6SEMEH0RXSB%26qid%3D1666508506%26qu%3DeyJxc2MiOiI1LjkyIiwicXNhIjoiNS4zOCIsInFzcCI6IjQuNDAifQ%253D%253D%26sr%3D1-1-a73d1c8c-2fd2-4f19-aa41-2df022bcb241-spons%26psc%3D1
https://www.amazon.com/ARC-Regulator-Stainless-Portable-Backyard/dp/B08H18XLP9/ref=sr_1_7?keywords=gas+burners+for+cooking&qid=1666508506&qu=eyJxc2MiOiI1LjkyIiwicXNhIjoiNS4zOCIsInFzcCI6IjQuNDAifQ%3D%3D&sr=8-7
https://www.amazon.com/Weber-Summit-Built-Natural-Stainless/dp/B004Q068YC/ref=sr_1_51?keywords=gas+burners+for+cooking&qid=1666508506&qu=eyJxc2MiOiI1LjkyIiwicXNhIjoiNS4zOCIsInFzcCI6IjQuNDAifQ%3D%3D&sr=8-51
https://peaksensors.co.uk/furnace-incinerator-thermocouples/

Internal
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Engine

Fl re Fire
o o extinguisher
Extinguisher .

The Complete Guide to
Commercial Refrigeration
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Conventional Septic System

Septic Tank el

Air
Conditioner

Septic Tank

Access risers
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https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.motorbiscuit.com%2Fwp-content%2Fuploads%2F2019%2F09%2FEngine-from-car-museum.jpg&imgrefurl=https%3A%2F%2Fwww.motorbiscuit.com%2Fthe-interesting-history-of-the-internal-combustion-engine%2F&tbnid=orsTptEsWvE7wM&vet=12ahUKEwjH7pui7vX6AhXEA94KHdNNBy4QMygLegUIARCCAg..i&docid=vR8o4p4B_bP3TM&w=1024&h=683&q=internal%20combustion%20engine&ved=2ahUKEwjH7pui7vX6AhXEA94KHdNNBy4QMygLegUIARCCAg
https://www.google.com/imgres?imgurl=https%3A%2F%2Fmiro.medium.com%2Fmax%2F992%2F1*iOvwZsEnG8TF6THDadwamw.png&imgrefurl=https%3A%2F%2Fmedium.com%2Fswlh%2Finternal-combustion-engine-and-the-four-stroke-engine-12381fc54a98&tbnid=tbksddVu_iezhM&vet=12ahUKEwjH7pui7vX6AhXEA94KHdNNBy4QMyg9egQIARB7..i&docid=OCMFBYfnXZTmVM&w=496&h=422&q=internal%20combustion%20engine&ved=2ahUKEwjH7pui7vX6AhXEA94KHdNNBy4QMyg9egQIARB7
https://www.google.com/imgres?imgurl=https%3A%2F%2Fkoolmaxgroup.com%2Fmedia%2Fcategory%2FDoubleDooor.jpg&imgrefurl=https%3A%2F%2Fwww.koolmaxgroup.com%2Fcommercial-freezers%2F&tbnid=IsHKFM8qwJvmZM&vet=12ahUKEwiwtN6U7fX6AhVDNaYKHSUFAiIQMyhUegUIARC1AQ..i&docid=-qBFom0kCFHbdM&w=360&h=239&q=industrial%20freezer&ved=2ahUKEwiwtN6U7fX6AhVDNaYKHSUFAiIQMyhUegUIARC1AQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.callkcr.com%2Fwp-content%2Fuploads%2F2022%2F02%2FThe-Complete-Guide-to-Commercial-Refrigeration-BANNER-848x500.png&imgrefurl=https%3A%2F%2Fwww.callkcr.com%2Fthe-complete-guide-to-commercial-refrigeration%2F&tbnid=-noU2zfP3igGRM&vet=12ahUKEwiwtN6U7fX6AhVDNaYKHSUFAiIQMyhdegUIARDJAQ..i&docid=hP98ZcFSxQj9wM&w=848&h=500&q=industrial%20freezer&ved=2ahUKEwiwtN6U7fX6AhVDNaYKHSUFAiIQMyhdegUIARDJAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fm.media-amazon.com%2Fimages%2FI%2F71kXndYTBJL._SL1500_.jpg&imgrefurl=https%3A%2F%2Fwww.amazon.in%2FEco-Fire-Type-Extinguisher-Black%2Fdp%2FB089QM51G1&tbnid=BqYbBwKoGKAGqM&vet=12ahUKEwik8fr97_X6AhUUNqYKHSX1DCoQMygGegUIARCBAg..i&docid=jvcSXCQNcwrKrM&w=875&h=1500&q=fire%20extinguisher&ved=2ahUKEwik8fr97_X6AhUUNqYKHSX1DCoQMygGegUIARCBAg
https://www.google.com/imgres?imgurl=https%3A%2F%2Fres.cloudinary.com%2Frsc%2Fimage%2Fupload%2Fb_auto%2Cc_pad%2Cdpr_1.0%2Cf_auto%2Ch_758%2Cq_auto%2Cw_1350%2Fc_pad%2Ch_758%2Cw_1350%2FF7631973-01%3Fpgw%3D1%26pgwact%3D1&imgrefurl=https%3A%2F%2Fuk.rs-online.com%2Fweb%2Fp%2Ffire-safety-signs%2F7631973&tbnid=8mpGlGpTPDrjlM&vet=12ahUKEwik8fr97_X6AhUUNqYKHSX1DCoQMygbegUIARC7Ag..i&docid=JSp3tZNweei5BM&w=1350&h=758&q=fire%20extinguisher&ved=2ahUKEwik8fr97_X6AhUUNqYKHSX1DCoQMygbegUIARC7Ag
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Different Kinds of Energy
CLP@ ==

* Energy
- Primary
) gﬁs EE)& 5) Penny's Bay Power Station Black Point Power Station
« LPG (D &S) TEBRRRISSER HESREER
« Coal (D&S)
« Biomass (D&S)
- Secondary
« Electricity (F)
« Hot water (S)
« Steam (S)
+ Thermal Fluid (depends on heat source) (S)
- Tertiary
+ Compressed Air (S)
« Hydraulic (s)
« Coolant (S)
(F= Fiscal, D = Deliveries, S = Sub meters)
Guangdong Pumped Storage
Power Station] JN#iZK Z#E YL
Castle Peak Power Station Daya Nuclear Power Plant
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HK Electric

Lamma Power Station

B Y SER

‘ Towngas Tai Po Plant ‘ ‘ The Towngas Plant

Towngas Production

« In Hong Kong, town gas is produced at two
production plants: 95 per cent comes from the
newer Tai Po Plant, and the rest comes from
the Ma Tau Kok Plant.

Natural Gas
Power Plant

* The Tai Po Plant can supply a maximum of 8.4
million standard cubic metres of gas per day.
« Source fuel is Naptha
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‘ Water Pumping Station

‘ Water Treatment Plant ‘

‘S Water Supplies Department
The Government of the Hong Kong Special Administrative Region ‘ Shatin Sewage Treatment Plant
.



https://en.wikipedia.org/wiki/File:Towngas_logo.svg
https://en.wikipedia.org/wiki/Ma_Tau_Kok
https://www.google.com/imgres?imgurl=https%3A%2F%2Fhaygot.s3.amazonaws.com%2Fquestions%2F1911461_24774eee87ed4caaa63228454db7b884.png&imgrefurl=https%3A%2F%2Fwww.toppr.com%2Fask%2Fquestion%2Fobserve-the-diagram-and-answer-the-questions-a-which-energy-is-generated-from-the-power%2F&tbnid=5T3ggqzxTBHkXM&vet=12ahUKEwjPm8mBlPb6AhVJYpQKHV2_DvgQMygiegUIARCHAg..i&docid=CKana6YDfmR2qM&w=572&h=286&q=natural%20gas%20plant%20diagram&ved=2ahUKEwjPm8mBlPb6AhVJYpQKHV2_DvgQMygiegUIARCHAg
https://www.google.com/imgres?imgurl=http%3A%2F%2Fwww.daviddarling.info%2Fimages%2Fnatural_gas_industry.jpg&imgrefurl=https%3A%2F%2Fwww.daviddarling.info%2Fencyclopedia%2FN%2Fnatural_gas.html&tbnid=evoA_J-bHmj69M&vet=12ahUKEwjPm8mBlPb6AhVJYpQKHV2_DvgQMygyegQIARA_..i&docid=Zr1sK_XAq3pVLM&w=400&h=219&q=natural%20gas%20plant%20diagram&ved=2ahUKEwjPm8mBlPb6AhVJYpQKHV2_DvgQMygyegQIARA_
https://www.wsd.gov.hk/en/home/index.html
https://www.dsd.gov.hk/uploads/page/VisitTrail/ststw/large/ststw_01.jpg
https://www.dsd.gov.hk/TC/Home/index.html

BBTESE
EMSD

Electrical and Mechanical Services Department
The Government of the Hong Kong Special Administrative Regian

District Cooling System at
Kai Tak Development

LR

‘ EMSD Energy Labelling ‘

Energy Labelling

Volunts

The Mandatory Energy Efficiency Labelling Scheme - Energy Etficiency Labelling Scheme (EELS)*
covering five types of products

d 8 s

Refrigerating Dehumidiiers Gompact Flucrescert

Appkances amy

Il 2
The eretgy 1A classilies the eneegy peckm ance
» ol produc type Mo fve graes A odust wh
Grade 1 snergy label most anergy
& £ ofdmtin hemanetwhie s ot win Grace
n
Room Alr washing e | Mdhviatboy

Conditioners Machines

The range of renewable energy

* Wind

* Wave

» Hydroelectric

* Energy from waste

¢ Landfill gas

* Energy crops

e Agricultural and forestry residues

» Active solar (hot water panels & PV)
* Passive solar design

* Geothermal

» Ground, Air and water source cooling / (GSHP)

| USEPAEnergyStar |

These five cities have the most
ENERGY STAR-certified buildings.

They'omsavng aneegy, meney and the anvirsemest. oo.

SEPA
Save energy and protect the planet.
Energy Star-certified dryers
are now available.

Alternative Energy
1. Solar energy system

2. Wind turbine system

3. Geothermal energy storage system
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https://en.wikipedia.org/wiki/File:Energy_Star_logo.svg

\Geothermal energy storage system \

\Hydro Power plant — Three-Gorge Dam

Heat Exchanger

Injection well

Cracks

Turbine/generator  Power

Insulating
sedimentary rocks

Hot granite

‘Geothermal eservoir _——
Gy R e

INTERNATIONAL IS0
STANDARD 14064-1

Greenhouse gases —

Part 1:

Specification with guidance at the
organization level for quantification
and reporting of greenhouse gas
emissions and removals

Wave Energy

cnsmiae
B GRS idm

INTERNATIONAL

STANDARD
1SO 14064-1:2018 GHG
Spec at Gresnhouse gases —
Part 2:

Organization Level
for Quantification &
Reporting
of GHG
Emission & Removal

71

1S0
140642

Specification with guidance at the
project level for quantification,
monitoring and reporting of
greenhouse gas emission reductions
or removal enhancements

1SO 14064-1:2019 GHG Spec
at
Project Level
for Quantification,
Monitoring & Reporting
of GHG
Emission, Reduction &
Removal Enhancements

72
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https://en.wikipedia.org/wiki/File:Bruce-Nuclear-Szmurlo.jpg
https://en.wikipedia.org/wiki/File:Kerncentrale_Doel_in_werking.jpg
https://www.teachoo.com/11077/3163/Wave-Energy/category/Concepts/
https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.surfertoday.com%2Fimages%2Fstories%2Fenergywave.jpg&imgrefurl=https%3A%2F%2Fwww.surfertoday.com%2Fenvironment%2Fhow-does-wave-energy-work&tbnid=5uDk7bZsXDvpWM&vet=12ahUKEwiC4pnD4474AhUxRvUHHb5xCX8QMygOegUIARDzAQ..i&docid=cio9nJbYbNS0uM&w=750&h=500&q=wave%20energy&ved=2ahUKEwiC4pnD4474AhUxRvUHHb5xCX8QMygOegUIARDzAQ
https://www.youtube.com/watch?v=8miWW2QyN_4

INTERNATIONAL

Greenhouse gases —
Part 3:
Specification with guidance for
the verification and validation of
greenhouse gas statements

-

STANDARD 14064-3

1SO 14064-3:2019 GHG
Spec for Validation &
Validation
of GHG Statement

73

Accreditation

Sta
ISO/IEC 11029 150 14065
ISO 14066 and 1SO 14064-3

Sta
I1ISO 14064-1 IISO 14064 2/
ISO/TS 14067

CERTIFICATE OF ACCREDITATION

“The ANSI National Accreditation Board
[HE—
PricewaterhouscCoopers LLP
25 Home Siree, St
Vancourer BC VG 357, Comada
——
IS0 14065: 2013
b bt
Greenhouse Gas Verification
T

The curment scope ofscredmane 4 be veriied ot s o o

Vo e

150 14064-1 150 14064-2 150 14067

Designand ‘Quantify, monitor and. Develop CFP per
develop GG report emission funetional uniter
inventaries for reduction and removal partsal CFP per
arganizations enhancement decaredunk

¥ ¥

GHG project
veni
bﬁﬂ documentation M
and reports.

i

[ ongsmemen: | [ Gnsuemens | [Gnsawement |
—
1S014064-3 5
Specification with guidance for the verification and validation of &
reenhouse gas statements
150 14065 Requirements for
validation and verification badies
150 14066 Competence
requirements for GHG validation
teams and verification teams L
Figure 1 — Relationship among the ISO 14060 family of GHG standards 7

B o
HE o
ll S

Erer i .
S8 HONG KON LMTED  tor oo e " -
FARAMNEMNRAT - EnACeAnS IER [
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s 393 308,47 80 Mew Tistaio, Hog Komy
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o P
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Accredhad Genashouns Gan Varficason Bo%y
CRABANRETNE BT ARRE RN 1A 002

Varicuson of Greansousa Gas Aseartins

e smane

P e e e

g e :

e HKCAS 021

SCOPE OF ACCREDITATION

PricewaterhouseCoapers LLP
250 Howe Street, Suite 1400
Vancouver, BC V6C 357, Canada

PricesmnesoneCcopess LL hasbee tssed a sl of Accredranon by he ANS! Nl

oot
e

ANAB Grecuhoue Gas VeriGication Acervditation
Acctstitod s 10 Angis 2011
Acsoliion xpues 10 Avaet 2026

el GG R0 GG Vudnin s Yoo B Ao Sl .

b
esthsuen it s a4 ¢ B
e L

gz energy

nstitute’

ECPD= Energy Institute UK

This is to certify that g
I R Kk Certified Carbon

has successfully completed Auditor

the Energy Institute

Certified Carbon Auditor
Training Course

on 1922 February 2014
at
The Energy Institute Hong Kong Branch
in Hong Kong

G‘H_ o Ao

G Burgess Louse Kingham
Course Lecturer  Chief Execuive
Alphs Energy Enargy Insttte

www.energyinst.org
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Siu Lun Sports Centre
Carbon Audit Report
For the period of
01 January 2020 to 31 December 2020
Addren ¢ S Tuen Mo St Lo Goenoee Comples. 19 5ot
L St Toen A N7

Nameof Applicant ¢ Sin L Spons e
Appcston Number © LA29273)
Repert Number : ArsoossTHT)
Report wwed Date© (3R 2210

som

o

‘Scape 12 Direet Embvsion from Sources and Removals
i GHG Embsian from Surinary Sourees

Tebe 5 GG Exiss

[seps [ sy
[ 3

Sup s
<

Enissions Towngas Used for water heating -

Excluded since no
Fugitive €O extinguisher/Refrigerant | A consumption, only do the
Emissions Fire system and air conditioning system y tion and

)
2 Z i ir condition mg‘
purctiased "““‘cz‘.,_‘"')"""" d | ) Lift and escalator service
s

Eanissi
Power (CLP) . e
‘Consumption of «
Enussions. purchased from Hong Kong and ‘Water heating

. Fresh water processing by Water )
Emissions 5 o (WsD) ‘Eresh Water supply

. Sewage processing by Drainage
Emissions e D £ (DSD) Waste Water drainoge
Emissions Disposal of paper waste Paper consumption and recycling

Seape 3: Ofber Indieect Emission

8 Fresh water prosessing by Water Supplies Departmeat (WSD)
T,

[ Step 1 | Step 2 | Step3 T Stepd ]
»

A B <

“Water Cousnuiption
(Meter o, MI7-300607,
Ais.236683)

) Sewnpe processing by Droessge Services Depiatusent (DSD)

Worldwide Carbon Labels
Labeling Schemes

GUPorCHL: 28
1| Stionary combustion (Towngas) 2 849k it pye— 0.0099g/mis Gwﬂ;";'_m
2| Elecricity Purchused fom CLP @01 | 0.50kC0-eqAWh N NA N 3
2| Towngas Purclased from HKCG (2019) | 0.597keCOmeq st N NA N 4
sl Water Processing by WSD
B PyT— N NA N B
Processing by DSD. . ) Ny
R PETE— niA NA NA B
3| Poger Waste Disposed [ Na NA NA [

83

80

82
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INTERNATIONAL 1S0
STANDARD 14067

Greenhouse gases — Carbon footprint
of products — Requirements an
guidelines for quantification

Equivalent to
ISO/IEC 17067
Quality Product
Certification

F CARBO|
(REINFORCING BAR AND STRUCTUR
REHR(AHREME) B8

e
wnn

Carbon Labelling Scheme for Construction Products

Assessment Guide

PORTLAND CEMENT

85

CIC - Hong Kong Green Building Council
Certified Carbon Auditor

“Cement” & “Ready Mixed Concrete”
“Reinforced Bar & Structural Steel”

‘ Carbon Footprint ‘

What is a Carbon
Footprint

Eenergy

INSTITUTE

The total greenhouse gas emissions caused directly and
indirectly by an individual, organisation, event or
product.

Expressed in units of carbon dioxide equivalent (CO,.).

¢ Carbon Dioxide Equivalent (CO,e): A measure %
used to compare and sum the impact from ﬁ

global warming potentials (GWP).

* The CO,-equivalent for a gas is derived by
multiplying the tonnes of the gas by the gas's
associated Global Warming Potential (GWP).

various greenhouse gases based upon their
ﬁ. ) X

Carbon Label » »

(B
Ly

T covon vy

@ Promacumoy
Ortiary Pordand Comert:
Prouct

Coumty ot Ovge ShancraGhd

Figue 3. CIC Carbon Label wich Prodnct Decsie

89

Table 1. System Boundary for Quantifying Carbon Footprint of Portland Cement

System Processes
Boundaries

L Upstream Extraction and production of raw material and energy
Processes wares used in the production and packaging of the finished
produet

Transportation of raw materials and recycled materials to
the plant

It relevant, recycling process of recycled marerials used in
the product

II. Core

Processes

Production of raw meal

Production of clinker (calcinations)

Grinding of cement

Storage and packaging tor dispatcl

III. Downstream
Process

Soarce: EPD (2010)

Transporration from manutacturing to site

90
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Raw Materlals Aequisition
(limestone, shale, clay,
chalk, slag, stc.)

Gypsum /
[

Transpert Hong Kong

Cooling

Crushing Finish Grinding Packaging

Storage

Transport

Storage

Dust / Waste Transport Landfill

(- - 1]

Figure 4. Process Map of Portland Cement Manufacturing?
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Table 2. System Boundary for Quantifying Carbon Footprint of
Reinforcing Bar and Structural Steel
System Processes
Boundaries
L  Upsueam = Extraction and production of raw material and energy wares
Processes used in the production and packaging of the finished product

= Recycling process of recycled materials used in the product
» Transpostation of raw matesials and recycled matesials to the

1. Core * Production of steel including  * Finishing of steel
Processes processes in: * Casting
* Coking plant * Hot rolling
* Sintering plant * Cold rolling
® Pelletising plant * Storage and packaging
* Blast furnace for dispatch

* Basic oxygen furnace
® Electric asc furmace
* Ladle furnace
* Reheating furmace of

rolling mill
IIL D = Transpotation from ing to the border of HK
Process
Source: EPD (2011)

Carbon Footprint by Country

PR ——

Carbon Label

Carhen Labelling Scheme for Construction Products 1 coven Rating

Assessment Guide 2 Do comgor
Somei Renforcng B
Produs:

1
pmdiaeis o m e precs oo

Py e—
Reinforcing Bar and Structural Steel L e

Tabes, tmantocnass, 66
1C0m 11t 158

e ey oo i wagen

D et i oo

92

Bt Furace (06 Basc
Grygen Furmace (60F) Boute

Oxygen Furnase

Casting

[ —

Heng Kong

Coating / Cutting

Figure 4, Process Map of Reinforcing Bar and Structural Steel Manufacturing*

Hong Kong Guideline for GHG
Accounting

‘o Concerted efforts are needed to combat the Climate Change ‘

CO, Emissions Intensity (tons CO, per person)

M‘F?"".’i

india  Thailand Chinese HongKong  EU Japan  Singapore Tawan  Australia UsA
ainland

the Hong Kong
SAR Government
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‘ Carbon Management ‘

« Auditing

* Trading

* Offsetting

¢ Credits

* Accounting
* Foot printing

CARBON 1 .N!vl.veuvigy

‘ Carbon Audit References ‘

Useful References

INSTITUTE

energy

Intergovernmental Panel on Climate Change
U.S. Environmental Protection Agency
European Environment Agency

Census and Statistics Department

Electrical and Mechanical Services Department

‘ Carbon Emission Trading ‘

INSTITUTE

energy

TABLE OF CONTENTS

¥TRosEeTION
PRI BACKGROUND OF CASB0N TRANG

PARTE. OTENTIALDESIGN FOR CERFUTURES

PTG MARKET OMNONS

PAKID. CONSBERATIONS & CONSULTATION QEESTIONS

PARTE NEXTSTEPS AND TIME FRAME

oy

APDONE  BACKGROUND INFORVATION OF THE XYOTO
FROTOCOL AND THE IV DMSSION TRADOSG
SCHME

APPDNDE LAY DEVELOPMENT MECRANIM & THE
CARDON REGHTRY SVSTEM

APPENDINIE: PERSONALISTORMATION COLLECTIONAND
FRIVACY POLCY STATEMENT

‘ Carbon Audit ‘

energy

INSTITUTE

Carbon Audit

A carbon audit measures an organisation’s or
process’s greenhouse gas emissions, including
direct emissions generated on-site and indirect
emissions associated with energy use.

e.g.

e direct emissions include CO, from diesel
combustion and refrigerants, leaking from air-
conditioning systems,

e indirect emissions include those attributed to
electricity consumption and the use of other
products including water, paper, etc..

Carbon Emission Trading ‘

What is Carbon Trading?-

INSTITUTE

Carbon Emissions trading (also known
as the carbon cap and trade) is an
administrative approach used to control
emissions by providing economic
incentives for achieving reductions in
emissions of pollutants from energy
consumption.

energy

footprints INSTIT

Different types of J
n UTE g y

1 Production Distribution
. ofRaw 14 of Raw
Materials Materials

Distribution
«of Products.

Retail and
Consumption

}

4 Disposal

S
H

Boundaries
1 |A. Organisation
B

All activities and
products

Life Cycle Approach

Boundary of A depends on c. Final Supply Chain

and control
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Carbon Footprint Audit

GHG inventory / carbon footprint

B The Fundamental Formula:

B Emissions in terms of tons CO2e =
AD, x EF, x GWP,

® The Footprint:
Footprint = ;" (AD, x EF; x GWP;)

103

Carbon Emission Information

Relevant of the Guide

Applicable to buildings used for residential or commercial purposes:
«Offices

+Retail

+*Restaurants

sHotels

Also most institutional buildings such as:
+*Schools

+Colleges

sUniversities

«Community centres

+Sports complexes

+but not industrial buildings because of other emitting processes
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