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| SECTION 4. Application of a monitoring methodology and plan |

| D.1. Name and reference of approved monitoring methodology applied to the project activity: |

The project will use the approved consolidated monitoring methodology ACMO0001 “Consolidated
monitoring methodology for landfill project activities”

D.2.  Justification of the choice of the methodology and why it is applicable to the project

The chosen methodology is to be used in conjunction with baseline methodology ACMO0001. The
proposed project activity meets all the applicability requirements requested for this methodology.
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D.2.1. Option 1: Monitoring of the emissions in the project scenario and the baseline scenario

Not applicable.

D.2.1.1. Data to be collected in order to monitor emissions from the project activity, and how this data will be archived:
ID number Data variable Source of Data unit Measured (m), Recording Proportion How will the Comment
(Please use data calculated (c), frequency of data to data be
numbers to ease estimated (e), be archived?
cross-referencing monitored (electronic/
to table D.3) paper)
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equ.)

how such data will be collected and archived :

ID number Data variable Source of Data unit Measured Recording Proportion How will the Comment
(Please use data (m), frequency of data to data be

numbers to calculated be archived?

ease cross- (c), monitored (electronic/

referencing to estimated paper)

table D.3) (e),

D.2.1.4. Description of formulae used to estimate baseline emissions (for each gas, source, formulae/algorithm, emissions units of CO,
equ.)
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Measured How will
(m), Proportion the data be Comment (Data on recorded
ID number . Source of . calculated | Recording of data to . variables will be archived during the
Data variable Data unit archived? o .
Data (c), frequency be . crediting period and two years
) . (electronic/
estimated monitored after).
paper)
(©,
Measured by a flow meter that
1. Total amount of Project 3 measured continuously, . normalizes the reading to Nm’ina |
LFGiotaiy landfill gas captured developer Nm m recorded weekly 100% electronic continuous manner. Data to be
aggregated monthly and yearly.
Measured by a flow meter that
2. Amount of landfill gas | Project N m measured continuously, 100% electronic normalizes the reading to Nm” in a
LFGgyreay Flared developer | — recorded weekly ¢ continuous manner. Data to be
aggregated monthly and yearly.
If any landfill gas is supplied to boilers
Amount of landfill gas Project 3 measured continuously, . in the future, this will have to be
3. LEGermaly combusted in boiler developer Nmo | mo__ I recorded weekly -~~~ -~ - 100% _ _ _| electronic | monitored-according to ACM0001. Data |
will be aggregated monthly and yearly
Flare/combustion (1) Continuous measurement of
4 efficiency, determined (1) continuously operation time of flare (e.g.
: by the operation hours | Project . with temperature)
FE (1) and the methane developer % m/e (2) quarterly, monthly if wa electronic (2) Periodic measurement of
content in the exhaust unstable methane content of flare
gas (2) exhaust gas.
. Project
5. Methane fraction of Nm3CHy | o t . . ]
W, the landfill gas g;(t);)onent Nm?® LFG m Weekly 100% Electronic - { Measured by gas quality analyser
Total .ar.nount of Only electricity will be used.
electricity and/or . .
& other energy carriers Project Required to determine CO,
EG, jonergy ca J MWh m Continuously 100% electronic | emissions from use of electricity or
’ used in the project for | developer .
. other energy carriers to operate the
gas pumping. (not roject activit
derived from the gas) proj Y
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For conservativeness, the grid CEF

CO, emissions ) is based on assumption of 100% heavy
z intensity of the NathI?al ) coal (conservative). The make-up of the
CEF.— | electricity displaced -Electric- - | tCOe/MWh-|-e - - - - - - Annually- —--------+ 100% - - - | electronic - | Israeligrid will be reassessed each year |
electricity,y y disp Grid to ensure that the grid emissions factor

during year does not exceed the highly conservative

value chosen

Required for any changes to the

Regulatory Proiect adjustment factor (AF) or directly
8. legal requirements relating ) Text n/a Annually 100% electronic MD.,,. Monitoring will be made
********** o= developer [ - o o o |t s oo T T s s s s s s o T e e s IR o R e e T T T
to landfill gas projects through phone calls to the relevant
authority.

All data of the above table will be archived during the crediting period + two years.

D.2.2.2. Description of formulae used to calculate project emissions (for each gas, source, formulae/algorithm, emissions units of
CO; equ.):

Project emissions in tCO,e during a given year ‘y’ (PE,) are equal to the net amount of electricity used by the project (for the operation of pumps and flares)
in the year in MWh (EG,), multiplied by a carbon emissions factor (CEF electricity ) for the grid from which electricity is taken (tCO,e/MWh):

PEy= EGy * CEFclccm'cily,y
The CEEF for this equation can be calculated using the equations for small-scale electricity projects (Type 1.D). For conservativeness, however, this project
will use the highest (most conservative) CEF for a given country, which is 1.034 tCO,e/MWh (Orot Rabin Plant), as if the country’s energy matrix was

entirely based on heavy coal. Using this CEF is in fact highly conservative, since most of the electricity used by the pumps and flares is in fact likely to be
supplied by an off-site biodigester (that is not part of the project but which provides zero-emissions renewable electricity).
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D.2.3. Treatment of leakage in the monitoring plan

D.2.3.1. If applicable, please describe the data and information that will be collected in order to monitor leakage effects of the

ID number Data Source of Dat Measured (m), Recording Proportion How will the data Comment
variable data ata calculated (c) or | frequency of data to be | be archived?
unit . . .
estimated (e) monitored (electronic/ paper)
Not applicable.

emissions units of CO, equ.)

The main formula, as described in section B.2 is:

ER)' = (MDprojeft,y - MDreg,y) * GWPCH4 - PE\ + BE\
Where:

MD, ooy = MDprpjecry ¥ AF

PE,= EG, * CEF jecriciy,y and  BE, =ET, * CEF jenmaiy
MD,prjecty = MDpareay + MD ciecrricityy + MD hermaty
MDygreqy = LFGpareay * Wenay * Deny * FE

MD thermal,y = LF Gthermal,y *Wersy * Dens
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Where:
ER, : greenhouse gas emission reduction achieved by the project activity during a given year “y” (tCO,e).
MD,,, ey : amount of methane actually destroyed/combusted during the year “y” (tCHy).
MDyureq -quantity of methane destroyed by flaring in year “y” (tCH,)
MD jerma - quantity of methane destroyed by use in boilers for thermal energy in year “y” (tCH,)
MD jecrriciry - quantity of methane destroyed by use for electricity generation in year “y” (tCH,) (not applicable to this project)

AF : Adjustment Factor (%).

GWPcpy : approved Global Warming Potential value for methane (21 tCO,e / tCHy,).

PE, : Project emissions of the landfill gas component from electricity consumed by the project during a given year “y” (t CO,e).

BE, : is the baseline emissions of thermal displacement (not applicable to this project) (tCOe).

EG, : net quantity of electricity used during the year “y” (MWh).

CEF yjecuriciry,y: CO, emissions intensity of the electricity used during year “y” (tCO,e/MWh).

ET, : quantity of thermal energy displaced during the year (not applicable to this project) (TJ).

CEF jyermay - CO, emissions intensity of the thermal energy displaced (not applicable to this project) (tCO2e/TJ).

LFG jpermary ° is the quantity of landfill gas fed for the generation of thermal energy measured in normal cubic meters,(Nm®). - [ Deleted: cubic meters J
LFGypareay : the quantity of landfill gas flared during year y (Nm?)

W,y : is the average methane fraction of the landfill gas as measured during the year and expressed as a fraction (in Nm3 CH, / Nm? LFG).

Dcpy : is the methane density expressed in tonnes of methane per cubic meter of methane (not applicable to this project)(tCH4/m3CH4)

CVcms : is the calorific value of methane (not applicable to this project) (TJ/t CHy).

CViel : s the calorific value of the fuel (not applicable to this project) (TJ/t fety. ... _ { Formatted: Font: Not Italic |
EFs : CO, emissions intensity of the fuel (not applicable to this project) (tC/TJ).

OF el : Oxidizing fraction of the fuel (not applicable to this project) (%).

As described in the formula for ERy introduced in section B.2., the only project emissions associated with the landfill gas component are related to the
electricity used for the operation of the flare pumps and other auxiliary equipment. The project will calculate project emissions based on the following
equation:

PE,= EG, * CEF yjeciyiciry,y

Where:
PE, : Project emissions from electricity consumed by the project during a given year “y” (t COse).
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EG, : quantity of electricity consumed by the gas collecting system during the year “y” (MWh).
CEF yjecniciy,y: CO, emissions intensity of the electricity displaced during year “y” (tCO,e/MWh).

The CEEF for this equation could be calculated using the equations for small-scale electricity projects Type 1.D. For conservativeness and also to

reduce the need of monitoring large amounts of data from the grid, this project will use the most conservative CEF for the country, which is 1.034
tCO,e/MWh (Orot Rabin Plant), as if the country’s energy matrix was entirely based on heavy coal.

D.3.  Quality control (QC) and quality assurance (QA) procedures are being undertaken for data monitored:

Data

Uncertainty level of data

Explain QA/QC procedures planned for these data, or why such procedures are not necessary.

(Indicate table and ID number e.g. | (High/Medium/Low)

D.4-1; D.4-2.)

Table .2.2.1; (1) LEG Low Flow meters will be subject to a regular maintenance and testing regime to ensure accuracy.

Table .2.2.1; (2) LFGyyreq Low Flow meters will be subject to a regular maintenance and testing regime to ensure accuracy.

Table .2.2.1; (3) LFGermaly Low Flow meters will be subject to a regular maintenance and testing regime to ensure accuracy.

Table 2.2.1: (4) FE Medium Regular maiptenance will ensure optimﬂ (?peration of ﬂ.are.s.. Flare eff.ici.ency should be. checked
quarterly, with monthly checks if the efficiency shows significant deviations from previous values.

JTable .2.2.1; (5) wepa,y Low The gas analyser should be subject to a regular maintenance and testing regime to ensure accuracy.

Table .2.2.1; (6) EGy Low Meter will be subject to regular maintenance.

Table .2.2.1; (7) CEFjecuicity.y Low A conservative estimate will be used (please refer to section D.2.4 above)

Table .2.2.1; (8) legal Low Monitoring will be made through phone calls to the relevant authority.
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D4 Please describe the operational and management structure that the project operator will

project activity

The project monitoring will be conducted by the designated site engineer. The monitoring protocol
follows internationally recognized standards. See Annex 4 for details of the operational and management
structure.

D.5 Name of person/entity determining the monitoring methodology:

The monitoring study was concluded in November 2005. The entities determining the monitoring and
participating in the project as the Carbon Advisors are EcoSecurities Ltd., UK, and EcoTraders Ltd,
Israel, listed in Annex 1 of this document.
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Annex 4
MONITORING PLAN

This section details the steps taken to monitor on a regular basis the GHG emissions reductions
from the Hiriya Landfill Project in Israel. The main components covered within the monitoring
plan are:

1. Parameters to be monitored, and how the data will be collected
2. The equipment to be used in order to carry out monitoring

3. Operational procedures and quality assurance responsibilities

The requirements of this MP are in line with the kind of information routinely collected by
companies managing landfill gas collection and destruction systems, so internalising the
procedures should be simple and straightforward. If necessary, the MP can be updated and
adjusted to meet operational requirements, provided that such modifications are approved by a
Designated Operational Entity during the process of verification.

As the Hiriya Landfill project is currently already operating, monitoring has been undertaken
since January 2005. The monitoring plan details the actions necessary to record all the variables
and factors required by the methodology ACMO0001, as detailed in section D of the PDD. All data
will be archived electronically, and data will be kept for the full crediting period, plus two years.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or
font.



{ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02
ovee
A
CDM - Executive Board page 12
Table 4a Data to be collected or used to monitor emissions reductions from the project activity.
Measured (m), | Monitoring Frequency |Proportion of]| LSl
. Data > 8 rreq y P Parties/ Monitoring Comments
ID Number | Data Variable .. |calculated (c) or| and data to be - .
Unit . . Individuals For Equipment
estimated (e) Method Monitored e .
Monitoring
Data measured
continuously by flow
Total amount of meter that automatically | | N . ) |
1. LFGyga landfill gas Nm® m normalizes the reading to 100% DRATSﬁe Flow meter [Data will be aggregated monthly and yearly,
2 3. - Engineer as of January 2005.
captured Nm’ in a continuous
manner. Data recorded
weekly by site operator.
Data measured
continuously by flow
. meter_that automatically . .
2. LFGyyas Amount of landfill Nm® m normalizes the readine to 100% DRAT Site Flow meter Data will be aggregated monthly and yearly,|
o gas Flared 3 - - Engineer as of January 2005.
Nm” in a continuous
manner. Data recorded
weekly by site operator.
Data measured
continuously by flow N SO . S
Amount of landfill meter that automatically . If any ldndﬁ“. gas 1s supplied to bOI.lers m
3. LFG, as combusted in | Nm® m normalizes the reading to 100% DRAT Site Flow meter the future, this will have to be monitored
. YASN C . . .
thermaly & . 3 p ¢ Engineer according to ACMO0001. Data will be
boiler Nm’ in a continuous ted monthly and vearl
manner. Data recorded aggregated monthly and yearly
weekly by site operator
Flare/combustion FE is critical to ensuring complete
efficiency, (1) Continuously by combustion of the methane. Samples of the
determined by the designated engineer (2) . exhaust gas will be taken quarterly to
. A DRAT Site (1) n/a . . .
4.FE  |operation hours (1)) % m/c quarterly, monthly if n/a . measure volatile organic compounds, which
. Engineer (2) Lab . X N
and the methane unstable; samples will be will provide a measure of the flare’s
content in the sent to a lab for analysis efficiency. Samples will be taken monthly if]
exhaust gas (2) readings are unstable.
Methane fraction [Nm® CH,/| Weekly, using a gas DRAT Site Data will be aggregated monthly and yearly,|
3. Wanay in the LFG Nm?® LEG| m analyser 100% Engineer Gas analyser as of January 2005.
L O
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Total amount of
eli;g;?g}:‘i/or It will be assumed for conservativeness that|
carriers used zigrz]the ' ) ' all e'lectricity used %n the pro.je'ct W.ill be
6. project for gas MWh m Contmuo.u§ly, using an 100% DRAT Site Electricity Meter supplied from the grid. El.ectrlclty blll§ we
X d heat electricity meter Engineer be usefi to record electricity consumption.
putrrnail:;go?tn(no . Data will be aggregated monthly and yearly,|
derived from the January 2005.
gas)
Grid CEF is based on assumption of 100%
CO, emission heavy coal (conservative). The make-up of
. . T COy . the Israeli grid will be reassessed each year
o _intensity of the | e Annually | 100% | EcoTraders | = n/a_ d emissi
clectricity in D MWh [to-ensure-that the- grld emlssmnsfactor does|
4t -"—"—"=""="“"“~"“~"“~"“~"~"“~"§{-~"—~"~"~"~"~"~"t~"~"~"~"—~"—~"—~"—~"—~"+[~"—~"=—"=—"=—"=—=—=——= - notexceed the highly conservative value
chosen (see section D)
Regulatory Israeli legislation relating to LFG flaring
g s and/or usage will be assessed each year to
| S| T;Tg‘;feffgm J_Test | ] Na _ | Amnually | 100% | _ 1 EcoTraders | _n/a__ | determine whether any changes need to be |
pr (iects made to the adjustment factor (AF) or
MD,.,
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Table 4b Equipment used to monitor emissions reductions from the project activity
q Variables Operational . . Parties responsible for| Procedure in case of Defal!]t LT Comments
Equipment . Calibration procedures . . . use in case of
Monitored range operating equipment failure failure
Failure reported to
equipment supplier and
1 LFGooury Equipment will be rre(:I)eEIlilrrsisC igtledogsui{).lg Previous readin,
Flow meter 2. LFGgyreq calibrated annually by the Site Operator °p otp ’ . &
3 LFG o cquipment supplier on sit lequipment will be replaced| minus 5%
: thermal.y quip PP a by equivalent item: Failure| -~~~ |~~~ — -
events will be recorded in
the site events log book.
Failure reported to
equipment supplier and
Equipment will be rer:::SlsC ﬁ:eig;{;lif revious readin,
Gas Analyser 5. Weny calibrated annually by the Site Operator °p otp ’ previous. &
Y R . . lequipment will be replaced| minus 5%
equipment supplier on site . . .
by equivalent item. Failure
events will be recorded in
¥ the site events log book.
Failure reported to
equipment supplier and
Equipment will be checked ;:g:;:slf Etlepdo:')suigllef Previous reading
Electricity meter H. | | monthlybythe DRAT |  Site Operator . A Y I
Lead Engineer equipment will-be replaced plus 5%

by equivalent item. Failure
events will be recorded in

the site events log book.
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Table 4c Operational procedures and responsibilities for monitoring and quality assurance of emissions reductions from the project activity (E
= responsible for executing data collection, R = responsible for overseeing and assuring quality, I = to be informed)

g Equipment ..
DRAT Lead DRAT Site quipm EcoSecurities
Task . . Supplier EcoTraders
Engineer Engineer
Collect Data R E
Enter data into

Spreadsheet R E R

Make monthly and annual R E R I
reports
Archive data & reports R E R I

Cahbratlop/Mamtenance, I R E I 1

rectify faults
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6. Temperature of the Project oC m Weekly 100% ele
T landfill gas developer
7. Pressure of the landfill | Project Pa m Weekly 100% ele
P gas developer
Total
amount of
electricity Only electricity
and/or .
will be used.
other .
ener Required to
8y determine CO,
8. | carriers Project MWh emissions from use
EG, | used in the J Continuously | 100% | electronic ..
) . developer of electricity or
project for
as other energy
gum in carriers to operate
?notp & the project activity.
derived
from the
gas)
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Table .2.2.1; (6) T Low The equipment should be subject to a regular maintenance ar
Table .2.2.1; (7) p Low The equipment should be subject to a regular maintenance ar
Page 12: [3] Deleted ron 05/10/2008 18:02:00
6.T Temperature of the| C m Weekly, using a 100% DRAT Site Temperature
LFG temperature sensor Engineer Sensor.
7.p Pressure of the Pa m Weekly, using a pressure 100% DRAT Site Pressure meter
LFG meter Engineer
Total amount of
electricity and/or
other energy
carriers used in the . . .
86. project for gas MWh m Contlnu().usly, using an 100% DRA.T Site Electricity Mete
. electricity meter Engineer
pumping and heat
transport (not
derived from the
gas)
Page 14: [4] Deleted ron 05/10/2008 18:07:00
Failure reported to
equipment supplier and
. . repairs carried out. If
Temperature Equipment will be repair is not possible Previo
6.T calibrated annually by the Site Operator . . ’ .
Sensor cquipment supplier on site lequipment will be replaced| mit
quip pp by equivalent item. Failure
events will be recorded in
the site events log book.




Pressure meter

7.p

Equipment will be
calibrated annually by the
equipment supplier on site

Site Operator

Failure reported to
equipment supplier and
repairs carried out. If
repair is not possible,
lequipment will be replaced|
by equivalent item. Failure
events will be recorded in

the site events log book.

Previo
mit




