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iRtz {L & ENRF
The Methane to Markets Partnership

= “BEmHCEENE R—TERCLBNE , SRELFNESR KBNS
EFAEN — B EREIRE

= The Methane to Markets Partnership is an international initiative that
advances cost-effective, near-term methane recovery and use as a clean
energy source.

= XMEERFHNENR  BRESXKPEEEKRE  ANMEH#LTFTEE. N8
RERNLZEM, XEZSRRE. REILRLMYE  BREBRESENIERE.

= The goal of the Partnership is to reduce global methane emissions in
order to enhance economic growth, strengthen energy security, improve
air quality, improve industrial safety, and reduce emissions of greenhouse
gases.

= CBEUREHEERETE -SRI MARBMENZS  NMREREZ
ITXIREED | FFAMIIB OINE D AR, TRBELZSHERNZIFREEE
B, BREARZENEFFEREIE (CDM ) EX,

= As part of the effort, the Partnership assists countries in developing an
implementation plan and provides the necessary support to develop the
capacity and ability to implement the plan. Support to develop capacity
can be in many forms including technical assistance and understanding
the Clean Development Mechanism (CDM) requirements.
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The Methane-to-Markets (M2M) Program (continued)

Rimizalt (M2M ) EHEUKEERSE :

M2M Partner countries are;:

FEHEE,;E#(%IJSI]Z,Eﬁ,tﬂgk,%’ﬂ,EFEI,EH@]:I:SI]Z,JE)I\%
R, RERET K KMBZELS&, =R, gy, NE , EXA
A KBIFERENE | S %E EEﬂI EE%E #é; &
2 HHE, ﬁwﬁﬁ #=HE , '%?EL HE , %élzl i_ﬁo

Argentina, Australia, Brazil, Canada, Chile, China, Colombia, Ecuador,
Ethiopia, European Commission, Finland, Germany, Ghana, India,
Italy, Japan, Kazakhstan, Mexico, Mongolia, Nigeria, Pakistan,
Philippines, Poland, Republic of Korea, Russia, Thailand, Ukraine,
United Kingdom, United States, Vietham.

http://www.methanetomarkets.org
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BRiEHigt (M2M ) SEMREESR

M2M Partner Countries
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HiEmizgt (M2M ) ZB17]
M2M Sectors

Mzl (M2M ) EEUNH
FOFANRBEE]

The M2M Partnership focuses
on 4 key sectors:

Rl Agriculture

- HEBEEF

— Livestock Production

- RIKEME
— Agro-industrial Activities

WIRIE | andfills

FimAES Oil and Gas

53 Coal Mines
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Presentation Notes
From top to bottom, left to right

Cows

UASB system at cassava processing plant

Palm oil (green engine)

open lagoon at ethanol plant from sugar cane

Palm oil
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Workshop Objectives

TABRHRERED , FRLEBERBRYN—TEE
To introduce covered anaerobic lagoons as an option for treating
livestock wastes,

NEFEZRUTNZTEHREABOREES
To provide guidance for designing and operating covered anaerobic
lagoons on swine farms,

EREFEEERSD  LFEREABUTUENOSIGTME , BH -
FE ;
To present a methodology for preliminary site assessments of the

feasibility of incorporating anaerobic digestion in swine manure
management systems, and

MM BER B RESEHR , FEFERSRXEYENREREVU,
To discuss how anaerobic digestion with biogas capture can generate
revenue through the greenhouse gas emissions reductions realized.
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Options for Swine and Dairy Manure Stabilization

» BARRSHNRERED , BERIHFARAHEED  RERLHF
P R OKHER

= Conventional anaerobic lagoons followed by land application or fish
ponds and then land application or surface water discharge

- BEAK

- Noxious odors

- g

- Methane emissions

- BEERAKBER , KR T

- Water quality degradation with surface water discharge

- ERAMZSENERX , TRBREEEMFREFRBHEIRE

- Possible difficulty in maintaining a residual dissolved oxygen
concentration in fish ponds at night and during cloudy days
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B RS ERE AT (4 )

Options for Swine and Dairy Manure Stabilization
(continued)

EZEBERTHRERE

Anaerobic digestion under controlled conditions

- RIFHYSRIZ S

- Good odor control

- SR AT RE R

- Reduced water pollution potential

- Bl B8R ERE

- Minimal methane emissions

-RE-—MERER , B RD 5 -SEERE NG YR E
- Provides a usable source of energy that can reduce fossil fuel
related carbon dioxide emissions

- B EAESMEEREEARE A, SSOUEH A< 21 AY AT 68
- Potential to generate revenue to offset costs through biogas use
and sale of carbon credits

10
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REBXZBELEEAM

Anaerobic Digestion Process Fundamentals

= BRR—MRELEN-S/RNESY , RELENER
THHEMERESENLEY ( B KILEY , &
AR MAER ) FEERY.

» Biogas, a mixture of methane and carbon dioxide,
Is formed by the microbial reduction of complex
organic compounds (carbohydrates, proteins, and
fats) in the absence of oxygen.

» IPMNIRSERENARERFNRKATENEENE
» The process yields energy and organic carbon for
microbial cell maintenance and growth.

11
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BRNEK - =P TE

Biogas Formation - A Three Step Process

» B1L - KBAUARBENESAARLEY , EAEN
BRAERS

= Step 1 - Hydrolysis of insoluble and complex soluble
compounds to form organic acids and alcohols.

= 25 FELLZ PR B VRN EBE RN ERERER
M =F b,
= Step 2 - Reduction of organic acids and alcohols

formed in Step 1 to acetate, hydrogen, and carbon
dioxide.

: g?ﬁiﬁﬁzﬁﬂlﬂi)ﬁﬂ’ﬂitﬁi&—iﬁﬁlﬁﬁE'%*ﬁu:
= Step 3 - Further reduction of the products produced
In Step 2 to methane and carbon dioxide.
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B , R R b

Organic Matter Transformations Resulting in
Methane Formation

SaBHLEY
[ &MZHE. EHR. AER ]
Complex Organic Compounds
[Polysaccharides, Proteins, Lipids]

A BEFermentations
BHE
ik
Organic Acids,
/ Alcohols\
 mmL 8, —&thH |
Acetate Hydrogen,

i Methanogenesis

ke, —&LhR

i Methane, P

: Carbon Dioxide Methane

BRI & AR CarbonlDlomde '

13
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Process Stability

» ARFBIGNB2TNMEN LR A ATEIEF R,

* The microorganisms responsible for Steps 1 & 2
reproduce more rapidly than the methane forming
bacteria.

» NRRREKARENRETEAEREN~ENE
RAER , M RERR,
= |f the population of methane forming bacteria is not

adequate to reduce the organic acids and alcohols as
they are produced, accumulation will occur.
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Process Stability (continued)

- BABNBERRENZEENBENIOR , B2 , &
RERENANEEESE,
= Although the organic acids are sources of energy and

carbon at low concentrations, they become toxic at
higher concentrations.

= X, RENREEKAEHE 2 AN R SHE
R Be Y T o

= Thus, the absence in balance between the
fermentation and methane forming bacterial

populations can cause methane formation to be
iInhibited.

15
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BMAEEREREHLN
Options for the Anaerobic Digestion of Swine
and Dairy Manures

KEEERRE BARKFE BEMRE | FrAFRVESE i Bh HRT @
Type of Level of Total Solids Solids Supplement (X)
Digester Technology | Concentration |  Allowable al Heat (days)

e TN 4

= R Bt (¥ 0.1-2% _H ¥ No 20+@

Covered lagoon Low Fine
= A A 3
TERS EF 2-10% H B ®VYes® 15+
Complete mix Medium Coarse
MtEEK -
Attached I;F 0.5-2% Sn—{) ﬁﬁ B ®ves® 2+
growth Medium

3 @) iz

AER & 11-13% * B Oves® 20+

Plug-flow ®) Low Coarse

1. HRT =K O{=EErtE=4BZAT/ B I K

ol =]

"=

HRT = Hydraulic retention time = digester volume/daily influent volume

= Wi

KBS &M E Depends on climate
AT SRS T /3% Optional in tropical climates
REF 4t Dairies only

16



AW .
Methane to Markets 4

Anchor
Trench

Hb 478

ZHERBENRERE

Covered Lagoon Schematic

AT EEEFEDE#HN0.5~3% HIEE

only for Manure with 0.5 to 3% Total Solids
BHAEDREE

S ; N=
27 BEMEF ARE
HKE Cover 55'09‘“ o BiOgES Pipe
Influent Pipe N L .tfrage HIKE

- B Effluent PIpe « o

/._

Manur: Level f”’” Cumpact?ﬂmﬁ
RN Liner /2 Soil

h PSEol "\}/ C‘:; n‘crete Es=+

H%_ R Bt

17
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EZHRENRA

Photograph of a Covered Lagoon
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Methane to Marketsﬂ :
y' EBEeEXREBETREE
| Mixed Digester Schematic

B E&ERN3-10%
3to 10% Total Solids E7 (ZHRERK)

A Cover (Flexible or Rigid
BRME Biogas Storage

FEERME Manure Surface
3tk [8 <« B Mixers ——* 8]
Influent
(s Hok Effluent
ARMmegHeat Exchanger
IR J__[
Manure Reception | { =
Pit with Pump L= Coéﬁﬁefeﬂpad

19



- BRERESRRA
Photograph of a Mixed Digester
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EEARIEABEBTRERE

Plug-flow Digester Schematic

DER T &/ B EE 5B 5 B8 11-13%89 R F 34 38 AL
ONLY FOR SCRAPED DAIRY
MANURE WITH A MINIMUM OF 11 TO 13% TOTAL SOLIDS

#EFCover

BSEIEBIogas Storage JEE\anure
Y
ﬁ-ﬁﬁl\ﬂanure « P « — «— <

H ok 4548

ot
Effluent Structure KGR Influent Structure

WA LK T
MUST BE A LONG NARROW TANK

21
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mEARI R ERRE A
Photograph of a Plug-Flow Digester

Plug Flow Digesters

mEIRB X BEAe

22
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A Chinese Digester
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Blogas System Components

A 4

BRALE
CERR, ESF)

Biogas Processing

(Moisture Removal,

Flare

WEALT

ARAAKRBHNA, B
FEREF)
Biogas Utilization
(Engine-Generator

T;EE\ Compression, etc.)
Biogas
KRG (Se3Eh) . BAEE
Influent Structure > ﬁﬁ?l’ﬂ > Effluent
(Reception Pit) Digester Storage

—»

A 4

Set or Boiler or
Furnace)

RELE
Ultimate Disposal

24
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APHRES|IRBY, BEREIFERYKEALT

Flare with Solar Powered Ignition and Data
Collection

25
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SUBSARBN R B4

Biogas Fueled Engine-Generator Set

26
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Covered Lagoon Design

» BEARNRITNUSASTIAIRESEREE AR
ﬁﬂf’.@ , BREFEERRAMENRD K OEEREINE
Ao

= Design operating volume should be based on either
the maximum daily volatile solids (VS) loading rate per
1,000 m3 or the minimum hydraulic retention time
(HRT) required for adequate methane production.

» ReEXREEEAFRRNZDKDEEESEESIRE
It , RAMTADAN,
= Both the maximum VS loading rates and minimum

HRTs vary with climate as shown in the following
figures.




A\ y - R _
Bl RERi BEREGF BN RERH
| Process Design: Determining the Required
Lagoon Operating Volume

LAYE R ] 4k D 1oy 3R 9 B At

Based on VS loading rate:

= FERAERR mi= %ﬁﬁﬁlﬁl%ﬁ?ﬁﬁ, kg/X) | |\ KL ITHE &4 B4
AT, kg/1,000 m¥/

= Required operating volume, m3 = (VS loading rate,
kg/day)/maximum design VS loading rate, kg/1,000 m3/day

LK D=8 a8 9 B Al
Based on HRT:

= ERERR , md=(#HAKRE mIYX)/(HZRPRITKDEZRE, X)
= Required operating volume, m3 = (influent flow rate,
m3/day)/(minimum design HRT, days)

= RITHWRETRENEA LA NMEFRRRHE—N

» The design operating volume is the larger of the two values.




AWM

Methane to Markets y %@?ﬁ‘ﬁﬁﬁﬁ@‘)ﬂﬁ%ﬁﬁﬁﬁﬁﬁ$ y kgﬁﬁﬁ%
y /1,000 m¥/X

Covered Anaerobic Lagoon Maximum Volatile Solids
Loading Rates for the U.S., kg VS/1,000 m3/day.

29
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PEENREABLESERXEEAATR , kgERIEE
44/1,000 m3/X,

Covered Anaerobic Lagoon Maximum Volatile Solids
Loading Rates for China, kg VS/1,000 m3/day.

TR e R R I R 1t B £ W=  WSLR D (kg V51,000 1313

30
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XEZBRERBERFDKDEFEHNE , X

Covered Anaerobic Lagoon Minimum Hydraulic
Retention Times for the U.S., days.

ESTMIRIFY60% W ZFE R EE L |, MRS PMGBENTHD KD EZEE
(HRT) , &N ERD K DEFEEE ( HRT)

Minimum HRT if minimum treatment volume is < minimum HRT
46 to achieve ~-60% V'S destruction

31
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PFEENREREBORDKDEANE , Ko

Covered Anaerobic Lagoon Minimum Hydraulic
Retention Times for China, days.

| ATEAR
—— BRI A0A0AIE R Bl » S R R B iRk i Bt E ( HRT ) ()

32
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Physical Design Parameters for Covered Lagoons

= HBHEHKESE- &2 0.6KUABHRBEE KA EK,
= Freeboard - A minimum of 0.6 m to accommodate possible
foaming.

= KRELH- ED 4100 I EERER | RZ MR LT,
= Length to width ratio - At least 4:1 if site conditions permit to
prevent short circuiting.

» BRERE-FED3I37 XK, B xEMKIFERAI50% HEZ,
= QOperating depth - At least 3.7 m over 50% or more of the area of
the bottom of the lagoon.

= NEMIRE-SEM | REAKRT2 (KkF ) 1(EE),
. Inte_riorI slopes - Typically, no steeper than 2 horizontal to 1
vertical.

= BT - FABUBERIRK , BrEIUE
= Cover - Provision for removing accumulated water from
precipitation

33
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Y %R E R R BT RN RS,

Design Information Required for Ambient
Temperature Covered Lagoons

= HFEISHIEME, M3

= Manure volume excreted daily, m3

= ERMEERRE, kg/m?

= VS concentration, kg/m?3

» BAVPHIERRE. RRAHHAKE, RREF, md
= Average daily water use for sanitation, evaporative
cooling, spillage, etc., m3

» SRBIELBERARIMEREEAFENS DK
H{EErTE
=  Characterization of climate to determine the

maximum design VS loading rate and minimum
HRT.
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2 & Bt KAk BRIk T

Covered Lagoon Effluent Disposal Options

EBRRE (REMEFRSESTD A, B 7))
Application to cropland (to recover the plant nutrients;
nitrogen, phosphorus, potassium present)

R &t , FORMARNTIE , REHEHITHRKBER
Discharge to fish ponds for nutrient utilization and
polishing before surface water discharge

35
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2H
Orchard

36
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&t
Fish Ponds

37
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e
Types of Projects

= R

= New farms

= FHA—-IMIENEEHKANRKBOSEED X
15— NN R B SR
= Retrofits with construction of a new covered

lagoon with the use of an existing lagoon for
effluent storage or a fish pond

= - Afﬂﬁﬂﬁk@i AR B B A B | b B
/L;\RJ.L/\—.IL‘/{TEIJ E&L
» Retrofits where an existing lagoon is converted

Into a covered lagoon such as at the Haidong
Ecological Agriculture Company
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BRRIILRNRFEZNEERRUENETE (RE )

Waste Characteristics and Volume Assumed for the Haidong
Ecological Agriculture Company Swine Operation

il HERER mIE EE&R kg/fF BERMEE W, kg/EF
Animal type Manure volume, m3yr | Total solids, kg/yr Volatile solids, kg/yr
!&'t}ﬁﬁ_ﬁ% 1,721 168,459 153,144
Gestating sows
’M”g% 695 67,880 62,450
Lactating sows
=
ol 436 49,895 43,409
Nursery pigs
4 zZ=
ikl 7,363 707,604 583,773
Feeder pigs
&1t Total 10,215 993,838 842,776

39
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CBRRLATFREGNE KSR, LESR, BRUEBGR. RENAEE (Wit)
Expected Influent Volume, Total and Volatile Solids Concentrations and
Loading Rates for the Haidong Agriculture Company Swine Operation

W RE RCIE S

Parameter Concentration Loading rate
BEE&E 8.3 g/L 2,723 kg/K/day
Total solids
EREEAKE 7.0 g/L 2,309 kg/X/day
Volatile solids
B Ri#n/a 328 m3/X/day
Volume

40




A
Methane to Markets 4

PEEEXEILFERAMNATENTRERELER, °C
Comparison of Average Ambient Temperatures for
Hunan, China and Nash County, North Carolina, °C

At i B8R ( 2008 ) EFFRAMM B
Month Hunan, China (2008) | Nash County, NC

— H January 2.2 4.9

— A February 5.0 6.5

= H March 14.4 10.4

mA April 18.9 15.2

1A May 24 .4 19.6

7~ A June 26.7 23.8

£ A July 30.6 26.2

J\A August 28.9 25.3

ALB September 26.1 22.3

+ A October 20.6 13.1

+— A November 13.3 8.8

+ = A December 8.3 4.2

Y15 Average 18.3 15.0

41
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BAERLABAFEZGHREEZH R BBNAL RITSH
Preliminary Design Parameters for the Haidong Ecological Agriculture
Company Swine Operation Ambient Temperature Covered Lagoon.

HEKE
Influent volume
ERME R
Volatile solids loading
BRIERE
Operating volume
B R EE AR
Volatile solids loading rate
IK A FE B A
Hydraulic retention time
EEEL]

Cover type
PRS- R
Average estimated biogas 1,297 m¥X/day

production

328 m3/X/day

2,309 kg/X/day

16,035 m3

144 kg/1,000 m3/X/day

49 X/days

B 2|58 Bank-to-bank

42
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MAASEFERINE TRE

Assumptions for Estimating Biogas Production Potential

= ERMHEER 60% HAK A
= A 60% destruction of VS

» BTREBANERMEADPEE 094 m AN
= 0.94 m3 of biogas per kg VS destroyed

= MIEEPFENBESRPSH65%H B b
= Biogas from swine manure contains 65%
methane.

43
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BREDRIL 2 RIFFIE S R BRY A REHE

Potential for Generating Electricity at the Haidong
Agriculture Company Swine Operation

EIkWh/K : ~2,800 (117 kW)
Average kWh per day: ~2,800 (117 kW)

Ri% : Assuming:
- BREFE 1,297 m3/K
- Biogas production: 1,297 m? per day

-BEHREEBE . 65%
- Biogas methane content: 65%

- RRBRAE © 2,614 Btu/100 m3
- Methane lower heating value: 2,614 Btu per 100 m3

- Btu/kWh: 3,412
- Btu per kWh: 3,412

- BRI ¢ 35%

- Thermal conversion efficiency: 35%

NTZEMNAEFA[TEREMEENRBYANATE © 150 kW
Recommended generator set size to fully utilize summer time peak
in biogas production: 150 kW

44
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G AREF

Maintaining Biogas Production

BHFHIH#CE : Good practices:
= BREEENRE (K ) BE. BEBRLR , SROPMEE,

= Avoid slug loads of manure. ldeally, manure should be added daily.

= EENTE, ARUREMRY  REERIENBRE,

= Manure should be free of soll, rocks, and other foreign matter and
contain only a minimal amount of bedding.

- 2§§E§%E§ﬁﬁﬁﬁ%§iﬁﬂg1bé§#E, L EEERSE—EREERENH

= Avoid excessive use of toxic compounds such as sanitizers and
pesticides that will mix with manure.

= FHMENEZRBRFTE,
= Measure and record biogas production daily.

= RHSEANEHEKHEMENERMEBRIRE.,
» Measurement effluent pH and total volatile acid concentration weekly
is desirable.

45
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Maintaining Biogas Production (continued)

B R 2R BV AE K
Indicators of Problems

= BRFENXKIERE

= A sharp reduction in biogas production.

= HEHISKMIPHERZE 7.0L0TF

= A decline in effluent pH to less than 7.0

« HFRUR SR EYEE

= A reduction in effluent alkalinity
R I £ Solutions

= R EFLEINSE
» Reduce or temporarily stop loading

= AN RY SRR 51 20 A e

» Add a source of alkalinity such as lime.

46
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[BRCPUEEL S5

Evaluating Process Performance

ELNREEHEEEREABREGAN T K
mi7{t EErE S 5 &

Methane to Markets International Guidance for
Quantifying and Reporting the erformance of
Anaerobic Digestion Systems for Livestock

Manures

a7
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Process Performance Evaluation Options

« BIR : ERERLE , AR RIERBRLD |, B
RMNEESF=EMKD .

o Level I: Assembly of background information,
estimation of reduction in methane emissions, and
measurement of biogas production and composition.

e F UL : BIFMENEBS|FA : x8, BIEREE
ﬁk?e REVARRBWSEEZLASERT YR

o Level Il: Level I plus measurement of biogas
utilization for generating electricity or replacing fossil
fuels by direct combustion or engine-generator set
waste heat recovery or some combination thereof.

48
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SRS EIE (42 )

Process Performance Evaluation Options (continued)

o ZFEINE : EUNEMLEZ T

o Level lll: Level Il plus economic analysis.

o ZFBIVE : BINEMLEYREERENE,

o Level IV: Level Il plus quantification of the
degree of waste stabilization.

49
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A EE TR E

ldentifying Potential Projects

WEHERER

Collection of relevant information

TITREINELR , AW

Analysis of the information collected to:

BERVENINITNERSE , TR ESEBURDHE D,
Estimate the methane emission reduction potential based on the
amount of waste and current management practices.

BECABSNEBT WRBNIEDR , T2RIEFREWHNBEESLTT
MEHVIERo

Identify options for using biogas in place of a fossil fuel to fully
characterize the potential economic benefits of methane
recovery.

WMERINEEMELFTHNED,
Identify the potential for realizing a reasonable economy of scale.

T TE 7 B2 /Y Bl 3 IR T

ldentifying possible financing options

50
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R RETRE TR
The M2M Swine Farm Summary Worksheet

= F1ZHD -—mREE
= Section 1 - General Information

= FE2E D -FRERPNVE
=  Section 2 - Farm location

 E3WT -FEFRE  IRIEK , TBREMDF.

= Section 3 - Farm type: farrow-to-finish, farrow-to wean, etc

= ARG -FEW MERE, RENERETE
= Section 4- Livestock population: breeding herd and feeder
(nursery) and fed (finished) pig production

51
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ARz REIREIER (&)

The M2M Swine Farm Summary Worksheet (continued)

« H5%2- B E

= Section 5 - Method(s) of confinement

= SE6ER- KAV fE A 2E(E B IEAR
= Section 6 - Water use and manure management
practices

= FTEbD- DG EFEH
= Section 7 - On-site energy use

 E8E-HMESR , SREFRA . NEREMAI KRN,
T BE AN

= Section 8 -Additional information including feeding
practices and sizes of existing lagoons and storage tanks
and ponds

52
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HRERENS (COM) T, ER&EFHBDETIL

Monetizing Methane Emissions Reductions under CDM

ENESERUR D 8 E By B i

The Basis for Certified Emissions Reduction Credits

Hr : Where:

ERY =& B RBRNE—SAEFPOHERRIE
ER, = the emission reduction in any given year within the project
boundary

BEY =E & BEUE

BE, = the sum of baseline emissions

PEY =11 B BF i 5
PE, = the sum of project emissions

LEY =3ttii®
LE, = leakage

53
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1 B 5B
The Project Boundary

R BREREEPNELZ EREAHHIA R,

Step 1 in the project development process is delineating the project boundary.

i H R R
C A )
Wik
£aT e
S v

AWMES (—FF L] _Eard Ay
IR Beas B ek awnas) ]

( wrmemsnE )

54
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AERNEFTLEZEIB AR ZF

1By B 2% FE R

Baseline Emissions Included in or Excluded from the
Project Boundary

SR Source B4k Gas
INBE b BB 7R o ke (CH, ) BE Included
Direct emissions from —E{L=& (N.O) A2 Included
waste treatment -
Processes —&1LEk ( CO, ) F4a%& Excluded
M EE /% B R kK —&1Lhz ( CO, ) BE Included
Emissions from electricity , N
consumption/ BRE (CH, ) ‘8& Excluded
generation —Gt=% (N,0) a2 Excluded
—S|{bHx ( CO, ) @& Included
M= R BE P HERR
Emissions from thermal B (CH,) & Excluded
energy generation
—&{t=] ( N,O ) 8E Excluded
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Monitoring Required for Verification for AWMS Projects

RN

Animal population

- BT E R

- Average monthly animal population

-BFEERXIMRETFUHEEHIRE

- Number of days animals resident in the system per year

RERERANERYNE DL

Percent waste used in the system

BEFE, m¥A
Biogas production, m3/month

BERD , %R (CHL ) Fl =815t (CO2)

Biogas composition, %CH, and %CO,

iz &R (WEA )

Combustion equipment efficiency (when applicable)

KT E

Flare efficiency
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Monitoring Methodologies

N ENFAERNENSY , 9FEE—MENBERREN
% (CDM ) 3%, filin : EB 28 WIREHHIMHF13 , AME
ERENRESETEED B FRERMES T

For each parameter for which monitoring is required, there is
a CDM methodology specified. For example Annex 13 of the
EB 28 meeting report provides guidance for determining
project emissions from flaring gases containing methane as
follows:

TR —

=QOpen flares —

o WRTT , M HERIAEERIS0%,

« |If operational, a default efficiency value of 50% applies.

o MRAFTFT , BIARKRENH0%,

» If not operational, the default efficiency value is 0%.
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Monitoring Methodologies (continued.)

 HAURE —

=  Enclosed flares—

« BB REEFEENAEMER ( B EFMRMORIE )

, AIEA0WNRIBIAMERE, XN TSR EAEE
EX |, RIZfEFS0%MBRIAE , &

e With continuous monitoring of compliance with
manufacturer’s specifications (temperature and gas flow
rate), a 90% default efficiency value can be used. For
any specific hour with any parameter out of compliance,
a 50% default value should be used for that hour or

o MELRUMT BRI R B SRR AR
. Actual efficiency with continuous monitoring of methane
destruction efficiency.
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Additionality

ATME#RE., RERAENER ( LLWZEIER/RARELL
ENRYFRImRAKT ) NS REFRBRD
FEZE NSRBI DIEN T,

Reductions in methane emissions resulting from
projects developed to meet a regulatory requirement,
such as the prohibition of discharge of untreated
wastes to surface waters, are not entitled to certified
emission reduction credits.
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