150 | PR Different kinds of GHG
A Sxedort .
professional
ISO Greenhouse Gas & Carbon Audit « GHG Carbon auditor — Carbon Auditing

ISO/IEC 14064-1-2-3 Firm or Freelance
- . « GHG Carbon verifier — GHG Validation &

Carbon Auditor & GHG Verifier Verification Body

« GHG Carbon validator - GHG Validation &

Verification Body

~Ir.C.K.Cheung « GHG Carbon assessor — HKAS, ANAB &
BSc MSc(Imperial College) DIC MEng(HKU) MHKIE RPE 1AS
Founding President of HKICA « GHG Carbon evaluator — Peer evaluator to
ANAB, GAC, HKAS & IAS Lead Assessor
International Evaluator on ILAC & IAF an economy

_ - CIC - Hong Kong Green Building Council
Different kinds of GHG Certified Carbon Auditor

Accounting Methodology “Cement” & “Ready Mixed Concrete”

. . § “Reinforced Bar & Structural Steel”
* GHG Carbon auditor to HK EMSD Guideline
* CIC HKGBC to I1SO 14067 — Carbon
footprint labelling for Steel, Cement & RMC

e GHG verification & validation to 1SO 14064-
1,-2 & -3—- GHG VVB - SGS, Pricewater
House.

» GHG accreditation assessment to 1SO 14065
& 1SO 17029 — HKAS, ANAB & IAS

* GHG evaluator — IAF MD Requirements

@eneray
=CPD™ Energy Institute UK
e & w syt o
Cheung. Chin Keung Certlfled_Carbon
Auditor
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Carbon Offsetting & Neutrality ‘
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CERTIFICATE OF ACCREDITATION
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Definition of Carbon :
(Offsetting and Neutrality

s Carbon Offsets
- 0O, savings equivalent to your
footpret have Doen schieved by
0ners

.k

energy

INSTITUTE

Carbon Newsraity

he argaaisation does not
emit any CO2e or

has offset all emissions

Paww | Cotmn smtality

CAROON WEMTRAL

adas

SCOPE OF ACCREDLTATION
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‘ Consumption of Fossil Fuels ‘

Fossil Fuel

to formation of coal

forms ol & natural gas

CAR.0L

= Burial of vegetation under successive layers of
segimentary sands & rocks; fossiized vegetation -
physical compression & chemical decomgposition lead
« Decomposed maring life burled under ocean floce

+ Chemical reaction: carbohydrate -> hydrocarbon

ez « tont
ety of O

fzenergy

INSTITUTSR

> CH

World Energy Consumptions

Werld Ene‘ay Consumption By Tyoe

o Nutloar

— Rarawobie

T e e T
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‘ Consumption of Hydrocarbon ‘

Hydrocarbon (C H,) = -qsl:luew ' g y

« Natural gas - mostly methane (CH,)

+ Liguefied petroleum gas (LPG) - propane (C,H ) and
butane (CH,g)

« Gasoline - octane (CH,,)
« Diesel - cetane (C, H,,)
+ Coal - very long-chain hydrocarbon




‘ Combustion of CnHm - Gasoline ‘

energy

Combustion of C H,, N ivirors

Chemical reaction for complete combustion of gasoline:

CgHy + 1250, + 12.5(3.76)N, — 8CO, + 9H,O + 47N,

The exothermic reaction releases haat.

Emissions of GHGs |

Emissions T awsviTure

Combuston of fossl uels emns avtome politams
Carbon dtoxide (COy): mapr grantcuse gas (GHG) that cuuses chmaie chungs
Ana glotual winrreng
Sulfur dioxide (SO,): may couse infant moaky, Cardovasculr dsease. wal
¥ Uact, cheonic asinma, lower Tespiraey

emehysemd, Laney daMage, Bnanmia falgue, Done Cranges, Cuncer
Nitroges oxides |No_) may couse cardicynscular disease, vral ciseases,

tract, ¢ . asthma, lower respratory. emplysema.

nypetznsica -ml amou

Carbon €Oy o dmanse and wyrrp
Bach 5% 180308, rp Seeating, chest ngm—ms ok
Velatlle Vog) . of cankal rmives

st of wyws. foes, & troat, cArcnoge:
Particulate maners: P, (A < 10 umj and P, (da. 5 25 pm) can te
geposiied 1 WNgs and CaUse Narm 10 our heath

Kyoto and Beyond — Paris
COP 26 — Glasgow Nov 2021

Carbon & Carbon Dioxide ‘

Carbon & - energy

carbon dioxide INSTITUTE

Catbzn dunkde s mude ue of 1 atom of artion and 2 of coygen [CO2)

The refatve Atomic (s of Caygen (the DI number on the panedc table) &
16 and Carbon 52

This masrs one msisoude of CO2 nas 3 redptive asmic mass of 16416+ 12 [A4)

Carbizn + Duxppen » Carbon Dicoodde
[ - S co,
12 « 6x2 =~ ad
Carbon s 12/44 of CO,

44 tommas of CO, coomtams oaty 12 tunnes of Carbon!

S0 how many tonnes of carbon is thare in 88 tonnes of CO,?

Consequence of Global Warming —

f£, CNCITY

Climate Change
Consequences of Global . energy
Warming - Climate Change W aNsTiTUTE

« Sealevel nse

= 15100 om in next cantury

— Potential coastal feocing
o Intersification of hydrologic cycle

~ INCraasing avaparaaon wil rasult n

drier sof

~ MPact ON AGICAE Waler SOUMCEs.

o Dramadc effacts on acosystems

— forest, desens. MOUNtEn reoions.
lakes, streams. wellancs et

+ Heath alfect
- dissase such 88 malara
- advarza heat strain
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Actions - energy

FIskand S2anes (AOSIS) sabrrils Mrotocdl preponddl for 208 retuctizn

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

‘ Carbon Audit ‘

Carbon Audit Il I.-gy

INSTIYUY

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

e.g.

« direct emissions include CO, from diesel
combustion and refrigerants, leaking from air-
condltioning systems,

¢ Indirect emissions Include those attributed to
electricity consumption and the use of other
products including water, paper, etc,.

Carbon Emission Trading ‘

INSTITUTSE

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.

What is Carbon Trading? . CI1C rg y

‘ Carbon Management ‘

CARBON {oCnergy

* Auditing

* Trading

* Offsetting

* Credits

s Accounting
* Foot printing

‘ Carbon Audit References ‘

Useful Reference's:. e.,p..c.;.l.-g y

Carbon Emission Trading ‘

fzenergy
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‘ Carbon Emission Trading - Problems ‘

Problems {=€Nnc rg y

INSTITUTE

* Market price for Carbon
(HK$ 4 -150+)
* Supply and Demand
* Complex reporting methodologies
» Verification of emissions
* Voluntary v Compulsory

Kyoto Protocol - GHGs ‘

‘ Carbon Dioxide Sequestration ‘

Environmental - .(?.n.qu

Dioxide (CO2) or Carbon Sequestration

Carbon dioxide sequestration is the term given for locking up CO,
somewhere other than the atmosphere |

Also be called corbon sequestration because the carbon dioxide
may be broken down into its component parts and the carbon
stored away while the oxygen is released to the atmesphere,
There are two kinds of sequestration:

*Biological: carban Is naturally sequestered In plants, solls, and In
ocean life.

+Geological: is the storage of carbon dioxide directly in rocks or
underwater,

Kyoto Protocol
Greenhouse Gases

Greenhouse Gases (GHGs): A group of
gases that absorb and re-radiate Infrared
radiation. These gases result from both
natural and human-influenced processes.

(RIS S

‘ Carbon Dioxide — its Size & Scale ‘

Carbon Dioxide - qurgy

1 tonne of Carbon
Dioxide is equivalent
to a balloon

10 metres in
Diameter!

‘ Carbon Footprint ‘

What is a Carbon o= ene rg y

Footprint INSTITUT

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

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

« Carbon Dicxide Equevalent (CO,e): A measure
used o compare and sum the impact fram /
vanaus greenhouse gases based upon their &
Qlobat warming potentials (GWP) =
« The CO;-equivalent for & gas is derived by by ] )'-
multiptying tha tonnes of tha gas by the gas's
associated Global Warming Potertial (GWP)

Kyoto Protocol — 6 Kinds of GHGs ‘

Kyoto Protocol 3 e n e rg y

Greenhouse Gases (GHG) INSTITUTE
v Nitrous Oxide
Carbon Dioxide
Chemical manufactisre
Fuels far Energy and agriculture
and Teansport,
Manufacturing  MFCs orcs
Fracesses (hydrofiuaroceroes) Aluménium
Refrigerants, manufacture,
chemical eletronics
Methane manufacture, manufacturg

foams W aerosols
Waoste (Landfills,
natural activity) Sulphur hexaftuoride

Magnesaim smering, high
yoitage switchgear, slectronics
manufacturing




GHG — Global Warming Potential | 1LET) V) E0 ST |

Global Warming =3 ne rg y Fop:A0-2010 amilters T amstituTe g y

Potential

€O, Favissians from the Conmemption of
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Electricity Bill — 8
China Light Power ||

Electricity Bill —
HK Electric Co.

Gas Supply Bill -
Towngas Co Ltd




The Carbon Auditing
Process

Water Bill —
Hong Kong WSD
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Carbon Footprint Audit Information | [Site Tour Information
gathering Analysis
GHG inventory / carbon footprint * Preparation .
= Types « Responsibilities * Observations
* Sources « Equipment « Data collected
® The Fundamental Formula: * Accuracy « Time « History
* How far? » Benchmarks
= Emissions in terms of tons CO2e = Reporting & * Future plans
AD, x EF, x GWP, Action Plans * Capabilities
* Reports
T » Action Plans H
® The Footprint: « implementation | | C@rPON Audit Process
Footprint = ¥ 7 (AD, x EF, x GWP)) « Closing the loop
39

Simple Auditing

First Principles

[
* Preliminary Contact

OTHERS

* Motors

o Water Heaters

» Office equipment
* Plant

* Process eguipment
* Fugitive emissions
* Waste

* Transgort

Audit steps

* Preparation

« Start up meeting

» Collecting Data

* Site Tour

* Visit closing meeting
* Analysis

* Report

* Post Survey briefing
* Implementation?

Detailed Carbon Audit

Short period metering data

Sub metering information
Descriptions of operation

Staffing levels, working hours and patterns
Building and refurbishment history
Information on building materials
Future projects being planned
Issues of current concern
Discussions with relevant staff
Waste Management

Fleet management




REPORTING

Tabular
Graphical or PowerPoint
Action points and Recommendations

Remember the reager
* [5 %t areport or 3 resounce to prompt dacision and actions?
e WIll it still make sense In 12 / 24 months tima?
* Does it offer sufficiant options?
* Daes it recognise tha needs and the ability of the organisation /
individuals?
= Can they afford ir?
= Are they motivated?
~ Are the main abjectives met?

Post 1SO 50001 - EnMS

Suite of Standaray

1S0 50002 - Energy Audits

150 50003 - Energy Manppement System Audits 8 dudior competency

150 50004 - Gudance for implementing, Maintainng snd tmgroving an EnMs

1S0 S0006 - Energy Parfoemance [ndicanoes and Dasolnes

1S0 50015 - Moxsurement & Verificaticn of Drganisational Energy Performance

IS0 17741 - Gereral technical rules for Messurement, Caiculstion & Verfication of

srergy sovings of Frojects

¢ 150 17742 - Geraral calculntion mathogs on snergy afficency and savings for
Coutries, regions and Citles

130 17743 - D 2 of »l fr 1o the calculation
ond reportieg of energy savings

*  PAS 2030 - Improving the energy offoency of exstng buldngs. Specfication for
ERANIMICn DroCess, process r "G and service

e e

The range of renewable energy

* Wind

* Wave

« Hydroelectric

* Energy from waste

« Landfill gas

e Energy crops

* Agricultural and forestry residues

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

« Geothermal

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

1SO 50001:2018 EnMS

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

ISO 14001:2015 EMS

* Environmental “aspects”
- emissions to air
- releases to water
- releases to land
- use of raw materials and natural resources
- use of energy
- energy emitted, e.0. heat, radiation, vibration
- waste & by-products, and

- physical attributes, e.qg. size, shape, colour,
appearance

Recap of the CO2 Equivalent

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

product,
Expressed in units of carban goxide equivalent (CO,,).

* Carbon Dioxide Equivalent (CO2): A measure

used to compare and sum the impact from J v
verous greenhouse gases based upon their
global warming potentials (GWP),

o The CO,~eguivalent for a gas = derived by bl ] )

multiplying e tonnes of the gas by tha gass
assaciated Global Warming Potential (GWP).




Different types of
footprints
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Principles: accounting for n
and reporting GHG 1 INSTITUD v
emissions =

+ Relevance: Soundaries, data, assumptions & methodologies must
reflect the enmisson status of the buikding,

+ Completeness: The reporting entity shauld account and repoet all
GHG emissions & removals. Specific exclusians should be disclosed
and justified

+ Consistency: The reporting entity should use consistent
methodologies to allow meanmgful compansors m the GHG-related
informatian including trends over time,

+ Accuracy: The reparting entity should ensure that any blas &
unCertainDes in quantifyng GHG amissions and removals are
minimised, as far as practicable.

+ Transparency: The reporting entty should disdose sufficent &
appropriate information, assumptions and references to allow the
usars of the repart to arrive at cancdusions with 3 reasonabile
confidence

Relevance of the Guide

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

*Retail

sRestaurants

sHotels

Also most institutional bulldings such as;
*Schools

«Colleges

sUniversities

eCommunity centres

«Sports complexes

sbut not industrial buildings because of other emitting processes

Reporting Scopes

Scope 1 operations are on-sile electricity generators, boilers,
gas stoves, dedicated motor vehicle fleets, leakage from
refnigeration systems, and additional trees planted on site.

Scope 2 operations include production and transportation of
electricity and Towngas consumed (purchased) by the buildings.

Examples of Scope 3 operations are commuting and business
travel by employees; transportation of products, matenals,
people or waste by third parties; cutsourced activities;
» GHG emisslons ansing from the production and distnbution
of energy products, other than those covered under Scope 2;
+ GMG emissions from production of purchased matenals and
products,




the Oper
that is identity the opouoout
activities which will result in a GHNG

Scopes of Audit
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Reporting Scopes

Stationary combustion devices

Boilers

Burners

Turbines

Heaters

Furnaces

Qvens

Dryers

Intermal Combustion Engines (e.g. Emergency Electricity

Generator)

An other equipment or machinery that combusts
n bearing fuels or waste streams.

Calculation of Emissions

CH, and N,O

Emissions = Fuel consumed X
relative emissions factor

Check relative Global Warming
Potential of CH, and N0 so that
values are in CO, equivalent
values

Reporting Scopes

Seope 1 - Direct emissions from sources and removals by sinks
. Combustion of fuels in stationary sources (exchuding electical sguigment] 10

gas conking stoves, etc.,

by the reporting entity and dedicated to the bulkling concerned to transport
materials, products, waste and amployess to and / or from the building
concemed or used within the physical boundary of the bulidng, For example,
the commuter shuttie hus services operated for the bailding.

3.t wal or i GHG r from equipment and systems. For
exampie: HFCs and ©FCs emssors during the use of refrigeration and ar
conditicning equipment and other fugitive emissions.

4. Asgmilation of CO, inkto biamass through e.g. planting cf trees in addition to
those slready in existence before the cperation of the concerned butding,

5, Any other physical and chemical processing in the physical boundary which wid

in the buildi

generate electricty, heat, or steam, For example: electricty generators, bollers,

2, Combustion of fuels o mobile sources {@.g. mator vehides and ships) controlles

emit or remove GHG. For example, on-site waste or sewage processing faciities

Calculation of Emissions

Carbon Dioxide
Emissions = Fuel quantity x relevant
emissions factor for CO,
Emissions factor = NCV x Carbon Factor x
fraction of carbon oxidised

Reminder of the chemistry
Carbon + Oxygen = Carbon Dioxide
C+ 0, =CO,
12+ 2x16 = 44

\Calculation of Emissions \

10
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« Road transport
« Air Transport
= Water Transport

* Emissions from all mobile sources which serve within the
physical building boundary, and mobile sources dedicated
to provide transportation services for the concerned
building (e.q. shuttle bus services provided by the
building) should be included
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Fugitive Emissions

HFC and PFC Emissions for Refrigeration /
Air-conditioning

Emissions = Refrigerant inventory (added and
disposed) x GWP

See next slide for the calculation
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Fugitive Emissions
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Global Warming Potential
of Common Refrigerants

Carbon Removal — New Trees

« Only NEW trees capable of reaching 5m In
height

* Within the physical site boundary after
beginning of construction of building

Scope 2 - Indirect

Todle & Divect GHG Kemernds frosn Newly Plassed Treee

» Scope 2 - Energy indirect emissions
- GHG emissions from the generation of purchased electricity
and / or Towngas that is consumed by the reporting entity’s
controlled equipment or its operations within the physical
building boundary,

* Scope 2 emissions include
- Blectricity purchased from power companies.

- Towngas purchased from The Hong Kong and China Gas
Company {Towngas).
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\Scope 2 - Indirect

Electricity and Towngas

* Produced off site but the reporting
entity’s operational activity results in the
consumption

Emissions = Quantity purchased x emission factor

Electricity Unit = kWh
Towngas Unit = 48 Megajoules

Réport @ectncty using two factors
sTerrtiory wide defait vahm: 0.7 kg CO, per kiWh
*Power Company spedfic value

- = attan from the for it .
Scope 2 — Indirect GHG horndhs) i o cpftodha-dan i o bobporama
from Electricity from
Power Companies sTowngas: The factor relates to the procuction and
tranamizsion of the fuel.
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Scope 3 — Other
direct emissions

Scope 3 — Other direct emissions

Scope 3 - Other ind| i for
The ning entity 'W! other indrect GG emssons that are
"83 FTo ther petnons

. mmcumn mmmgmlw fecessary activity dats (inout data) ane well-
M and eostly svaiabie .

Whie moofmn SUCH INCHAICE SMISEI 00 'S CALONAL, tha MPOLNG &Lty IS antowraged 10
the SOUCRS (W

collect information red to ) nere
quantincestion have been for Mang ¥Xonqg | and to quamiy

2d mnomamuumr

*  Methane gas genaracon at landfil in Hong Kong cue 10 05p0sal of Lapar waste.

*  Molibe scurces contraled By users of the concemad Buiding cwdicatsd fur carticuar
mmugqreunndmuym Werking in m buldings ara Not inchated nder
Scope L, HoMewer, tre regorting ertity may choose to report these under Scope 3
25 transport for employees,

. g:’lg mmnm CuO 10 QNCLACITY weed for fresh mater processing oy Water Services

« GHG dmmons SuB 10 @RCICIY used 1O SEWA0E PIoCassing b?‘ Dmnl::c Sarvices
Department (If the sewa: r.oll«.tea within physica boundary by the
Dronage Services Dep

* Emission due to methane gas generation at landfill in Hong
Kong caused by the disposal of paper waste.

* GHG emissions due to electricity used for fresh water
processing by Water Supplies Department.

* GHG emissions due to electricity used for sewage processing
by Drainage Services Department (if the sewage collected
within physical boundary is treated by Government
department).
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Scope 3 — Other direct emissions
Methane from Landfill —
Disposal of Waste paper
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Scope 3 — Other direct emissions
Due to electricity for Sewage
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Other Scope 3 Sources

Extraction and productian of purchased materials and fuels for
saurces coverad [n Scope 1 or for genaration of electricity /
Tawngas gas coversd in Scope 2.

Tvansportatlm of purthased materials or goods, fuels, oroduﬁs.
was| occupants and guests, to and from
concemed b ldlngs (othef than those covered under Scooe 1)

Business travel by emplayees.

Emissions from gutsourced activities or other contractual
arrangements,

Use of soid products and services.

Waste disposal other than those covered In the above list,

International
Standardization

Links with International Emissions Reporting Framework
* Scopes of emissions (direct and indirect) and remavals

mentioned in the Guldelines are defined in accordance with the

International reporting framewark published by the World
Resources Institute (WRI) / World Business Coundl far
Sustainable Development (WBCSD), as reported in The

Greenhouse Gas Protocol: A Corpovate Accounting and Reporting

Standard and International Ovganization for Standardization
(150), as repovted in 1ISO14064-1,

Reporting methodology

3.

4.
5.

Determine the Or i | B dary - the physical b dary for
accounting & reporting
~  Usually matches the doundary of the bulding concamed

- But can choose to account for emissions for adjoining bukdings or those
sharing centrally prowvided services
Determine the Operation Boundary
-  emissons for which the organisation is resporsible
= enissaons remnovals from site
Determine the reporting period
- Usually 12 months to match other accounting cycle
Collect y data and quantify the GHG performance
Prepare the report

Initially for Scopes 1 and 2 and then optional Scope J sources

\ Check and Balance \

Collect consistent volumetric or mass data on
fuels

- Fuel receipts

- Invoices

- Metering

- Tank dips

Consistent time periods for all data

All sources included or exclusions justified
Correct emission factors

Calculations

Content of report

« Approaches to data collection and
quantification

« Conversion factors
« Emissions factors

« Working procedures
« Worksheets

o Ty st M0 SO02€ 1 300 SCOpE 1 M ORS (10 Do s oF QO egurainty;

o Emisuons data oy each separate 2000e me iy 3o type of GHGs (In tonnes of CO,
CuNNeT ],

o Totx GHG removaks Irom SCooe 1 00eratons, 1 tamnes of T0, aquwssiare;

o Mathodalog s Uses (o quatily sethacirs ard remavais of GG, Doudng ey
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\ Reporting Format (1) \

1. Name of the reportng entity:
2. Description of the reporting entity
= Some possitie descnplions are;
(@) Bakivig oasiagoriemt with & sigee rissicimive ooy
(D] BudaAo) MMM With aV eng-Lsers,

‘..

GRETS PATE

..

(2) Ochevs [with AV GeraNs )
3. Reporting periog {with start and end dates)
4. Scope of physical boundary chosen
o (@) Location of the Ouidip’s)
. g DS O the gurpase of the BAMWIVS ! or phrsical Soundary ehvasen
Founive are:

ot fwscrptiars are: (1) O [4) Aetais; (V) Reatarancs; (&) Hote!
£ hoste, w/ﬂ!‘!al-\‘/fﬂ IMIQ’\V (W0) Unersity, [wAlf Sporms compler; and

(e} Communsdy cint
(€) Desonpeion u'pltys-u' Lowndivy with deasted vworma i |-\m..'\'9 me
e caoatrucian Avar

ATAR] GO £hw ATRIE SO 11 ¥ (/)

ety
Cot'm.-m A0S (WMCHONG COmnon Baaknes) and (i) Yr\vnfafm
& (P Descriphion oF arens eachsing 0 the svarrice

) Buvvng mwwsr\' W Same of the 205-paers (W detwls of me eng-
(9} Buwany ﬂ\\'\);‘\}ﬂoﬁl OO0 OF 2 DTV of IMTAS responsive actiglers, md
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\ Reporting Format (2) \

5. Scopw of cpwmationsl doundary casen
(8] Doscriotion of Scape | actvitms INGo3ed Il echted
157 Oeacaance of £C00 L B veE 1SS0S 03 Seltee
161 Dadsi b o Bouce T ATRES Faind

6. Mathodologies fur quartfying emissions and removals
18] A2 CF BCT WA A0 WS BVRIAEAE MMTNCANOE L ADE CORSTIAN MESICY 1) T Thademan S0 g T
Cawidinsa
[P Do w | bt ng o wreay whwaw ) of sl et vy @1 8 o ers Wby and by g e b
(1 Dutedty of ooy hwwges = rwedologe end remvirron Smbers sewe e et repont
165 Datws on ey 1w-cHoASLEA I CrRNET MO0 APIMITE 41 Tl BICAEN o JPACgE 1
FRLI00RG e AN COT WA BT

7. Information 0n GHG emissions and mmovaky

8. Information on GHG amissions and ramovaks cver time
(1] Tamwury o the EMe Pt BV CNep o GRG emiomnes o8 reeovets peoe e v epont
18] et of wwy 19ergmn 12 Pwraly AP SrvINTe: oed termoeety

9. Information on GHG offsets and programmes
ol Dawerintien of B parfarranrs sgerel itaval snd (o svtmrmd leeiimad (F sey) Sl og e it
Voicetons me
150 SCOpM A8T rRIC CWEERd 20 ITeot BG setrTens
161 DU EA M ACHEAL { NGF AL K LV 00 SO PETATENN ¥ PaiE 3 2r-a0 el
SR A 0 A NI ST P s, T e G i SAEy A G A D et
o paper snste verpled | e ammad oF ST aveind fon Oy ienpieg oF phper saike 180 be wprted Mee

10. Other optional infarmation

11, Contact peren of the reporting entty

12, Ust of S9La sources, refarences, uic..

\ Summary of Results \

Final Reporting
Table
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Sammary of Results

Total Scope | Embssons Teeaes of CO; Equivalest
Total Scope | Removaky Tounes of CO: Equvalent
Toral Scope 2 Emisdons: Toeses of CO; Equevalent
Total Scope 3 Emicdons: Tousm of CO; Equavalent
Total other GHG Offsets | Removals: Tennes of CO; Equvalent

GHG Performance mm Ratio Indicator:

The End
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