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Monitoring report form

(Version 05.1)

form” at the end of this form.

Complete this form in accordance with the Attachment “Instructions for filling out the monitoring report

MONITORING REPORT

Title of the project activity

Methane Emission Utilization for Power Generation from
Ethanol wastewater treatment at PT. Indonesia Ethanol,
Lampung province, Indonesia

UNFCCC reference number of the

report

project activity 4678
Version number of the monitoring
report 01
Completion date of the monitoring

28/03/2016

Monitoring period number and duration
of this monitoring period

Monitoring period number 1

Duration of this monitoring period (first and last days
included): 01/10/2014 - 31/03/2015

Project participant(s)

PT Indonesia Ethanol Industry

PT Biogas Energy Indonesia
ISCCP Investment Platform Limited
Swedish Energy Agency

Host Party

Republic of Indonesia

Sectoral scope(s)

Sectoral scope 13: Waste handling and disposal.

Selected methodology(ies)

Methodology: ACMO0014 ver. 3.1 — Mitigation of
greenhouse gas emissions from treatment of industrial
wastewater

Selected standardized baseline(s)

Not applicable

Estimated amount of GHG emission
reductions or net GHG removals by
sinks for this monitoring period in the
registered PDD

49,402C0.e

Total amount of GHG emission
reductions or net GHG removals by
sinks achieved in this monitoring period

GHG emission reductions or
net GHG removals by sinks
reported from 1 January
2013 onwards

GHG emission reductions or
net GHG removals by sinks
reported up to 31 December
2012

0 16,005
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SECTION A. Description of project activity

A.1. Purpose and general description of project activity

>>

The purpose of the project activity is to reduce the greenhouse gas emissions by the capturing and utilization
of biogas produced from the wastewater treatment from the ethanol plant for Power generation. PT
Indonesia Ethanol Industry (IEl) produces 40,000 tons per year cassava based ethanol, utilizing “fibre”
technology, at its new plant (Greenfield project) located at Bandar Mataram District, Lampung Province,
Indonesia. The cassava is sourced from farmers in the nearby region. It is estimated that the plant will
discharge about 1,500 m3 of wastewater per day with an estimated average 85,000 mg/l| COD (Chemical
Oxygen Demand). The project activity proposes to install an in-ground anaerobic digester technology,
CIGAR (Covered In-Ground Anaerobic Reactor), to capture biogas from the ethanol plant wastewater
discharge. The technology consists of a uniquely designed lagoon process with mixers, baffles and a thick
high density polyethylene (HDPE) cover, followed by a subsequent aerobic lagoon.

The project activity will also consist of utilizing the biogas via co-firing in a 1.8 MW co-generation facility,
which would otherwise be fired by coal only. The electricity and heat generated by the coal and biogas will
be utilized for meeting the on-site energy (electricity and heat) requirement of the ethanol facility.

This project was registered as a UNFCCC CDM Project (Reference No. 4678) on 8 August 2011
(http://cdm.unfccc.int/Projects/DB/ERM-CVS1302616499.11/view. The construction of the CDM project
activity started on 21 May 2010 and was commissioned in June 2011.The IEIl plant started continuous
operation from February 2012.

This Monitoring Report covers the monitoring period of 1 October 2014 — 31 March 2015 (inclusive of both
days).

The total emission reductions achieved in this monitoring period is 16,005 tCO2e

A.2. Location of project activity
>>

The Project activity is located on the premises of Indonesia Ethanol's factory, located in the village of
Sriwijaya Mataram, Bandar Mataram district, Lampung Tengah of Lampung Province in Sumatra, Indonesia.

The geographic coordinates are
Latitude: 4°46'10.98"S (S 4.769717)
Longitude: 105°27'46.62"E (E 105.46295)

The physical location of the Project is shown in Figure 1.
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Figure 1 Physical location of the Project
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A3.

Parties and project participant(s)

Party involved
((host) indicates
a host Party)

Private and/or public entity(ies)
project participants
(as applicable)

Indicate whether the Party involved
wishes to be considered as project
participant

(yes/no)
Republic of Indonesia (host) PT Indonesia Ethanol Industry No
Republic of Indonesia (host) PT Biogas Energy Indonesia No
United Kingdom (annex 1) :_Sin(igelzmvestment Platform No
Sweden (annex 1) Swedish Energy Agency No

A.4.
>>

Reference of applied methodology and standardized baseline

The Project applies the approved consolidated baseline and monitoring methodology ACM0014 “Mitigation
of greenhouse gas emissions from treatment of industrial wastewater” (version 03.1).

The methodology also applies the following tools:
= Tool for the demonstration and assessment of additionality (version 05.2);
= Tool to determine project emissions from flaring gases containing methane (version 01);
= Tool to calculate the emission factor for an electricity system (version 02);
= Tool to calculate baseline, project and/or leakage emission from electricity consumption (version 01);
= Tool to calculate project or leakage CO, emissions from fossil fuel combustion (version 02).

For detail information regarding the methodology and tools, further reference is available at UNFCCC
methodology website http://cdm.unfccc.int/methodologies/PAmethodologies/approved.html
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A.5. Crediting period of project activity
>>

Crediting Period of the project activity is 01 February 2012 — 31 January 2022 (10 years fixed) including first
and last days.

A.6. Contact information of responsible persons/entities
>>

Mr. Jay Mariyappan

Managing Director

Project Participant

ISCCP Investment Platform Ltd
80 Anson Road, #28-02

Fuji Xerox Towers

Singapore

Tel. +65 6732 8897
jay.mariyappan@sindicatum.com

SECTION B. Implementation of project activity

B.1. Description of implemented registered project activity

>>

The project activity installed an in-ground anaerobic digester technology, CIGAR (Covered In-Ground
Anaerobic Reactor), to capture biogas from the ethanol plant wastewater discharge. The technology consists
of a uniquely designed lagoon process with mixers, baffles and a thick high density polyethylene (HDPE)
cover. The CIGAR is capable of processing 1500 — 1700 m3/day waste with COD concentration up to 85,000
mg/l COD. The Biogas produced is used to co-fire a superheated steam boiler with coal to generate steam. A
back pressure steam turbine utilizes the steam to generate electricity.

Figure 2: Schematic diagram of the project boundary
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The specification of the co-generation unit is provided in the table below:

Table 1: Specification for Power Generation Unit

Item Data

Back Pressure Steam Turbine

Rated Power 3 MW

Steam Flow 42 t/h

Steam Rate 14 kg/kwh

Steam Inlet Pressure 3.43 MPa

Steam Inlet Temperature 435°C

Steam Exhaust Pressure 0.785 MPa
Generator

Rated Power 3 MW

Rated Voltage 6,300 KV
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Rated Speed 3,000 r/m
Super Heated Steam Boiler
Rated Capacity 25t/h
Superheated steam temp 450 °C
Rated Working Pressure 3.8 MPa
Superheated Steam Temperature 450 °C
Boiler Efficiency 82% + 2%
Commissioning date 14 Jan 2012

In a situation where there is surplus biogas due to cogeneration plant maintenance or any other factors, the
biogas will be sent to flares. Summary of the technical specification of the flaring system is given in table 2
below:

Table 2: Specification of the flaring unit

Item Data
Enclosed Flare
Capacity (Nm3/h)(at 0°C and 1 Atm) 400
Flare pressure MPa 0.02
Stack Size OD:1.5m,H:7.8m
Insulation Ceramic fibre
Open Flare
Capacity (Nm3/h)(at 0°C and 1 Atm) 1,120
Flare pressure MPa 0.002
Stack Size OD:13m,H:71m
Total Flare capacity (Nm3/h)(at 0oC | 3,760
and 1 Atm)
Commissioning date 18 Feb 2011

Special events that impacted on CDM data during this monitoring period can be seen in Annex 1.

B.2. Post-registration changes

B.2.1. Temporary deviations from registered monitoring plan, applied methodology or
applied standardized baseline

>>
No temporary deviations from registered monitoring plan, applied methodology or applied standardized
baseline for this monitoring period.

B.2.2. Corrections
>>

No corrections to project information or parameters fixed at validation for this monitoring period

B.2.3. Changes to start date of crediting period

>>
The start date of the crediting period was changed from 08 August 2011 to 01 February 2012.

B.2.4. Inclusion of a monitoring plan to the registered PDD that was not included at
registration
>>

There have been no changes to the project design of the project activity submitted or approved during this
monitoring period with this monitoring report.
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B.2.5. Permanent changes from registered monitoring plan, applied methodology or
applied standardized baseline
>>

There have been no permanent changes from registered monitoring plan, applied methodology or applied
standardized baseline submitted or approved during this monitoring period with this monitoring report.

B.2.6. Changes to project design of registered project activity
>>

There have been no changes to the project design of the project activity submitted or approved during this
monitoring period with this monitoring report.

B.2.7. Types of changes specific to afforestation or reforestation project activity
>>
Not Applicable

SECTION C. Description of monitoring system

>>

In order to guarantee the quality of the data and data collection system, a detailed monitoring manual has
been developed and implemented. This detailed monitoring manual (available for verification by the DOE) is
based on requirements set out in the PDD and monitoring plan. A schematic of the monitoring system is
shown below:

Figure 2 Location of the CDM measurement devices
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Notation Remark
NCV Net Calorific Value of Coal and Biogas
FC Amount of Coal
EG Electricity Generated from Steam Turbine
FP-1 Quantity of the wastewater outlet from factory
FP-2 Quantity of the wastewater outlet from In Ground Digester
FP-3 Quantity of the waste water recycle from settling pond to Mixing tank
FP-4 Quantity of the wastewater discharged to water body
CD-1 Chemical Oxygen Demand of the wastewater outlet from factory
CD-2 Chemical Oxygen Demand of the wastewater outlet from In Ground Digester
cD-3 Cr_lgmical Oxygen Demand of the waste water recycle from settling pond to
Mixing tank
CD-4 Chemical Oxygen Demand of the wastewater discharged to water body
SL Quantity of the sludge applied to the land
CDS Chemical Oxygen Demand of the sludge applied to the land
M-N Mass Fraction of Nitrogen in the sludge applied to the land
FB-1 Amount of inlet biogas to the boiler
FB-2 Amount of inlet biogas to the enclosed flare
FB-3 Amount of inlet biogas to the open flare
GA Fraction of the methane in biogas
TF Temperature of Flare in the enclosed flare
FD Flame detection in the open flare
TA Temperature of the ambient

Parameters to be monitored
The variables to be monitored were all listed and described in Section D.2

Management structure for the implementation of monitoring plan

A specific CDM department has been established by the project owner and a CDM manager appointed to
oversee that activities are carried out according to the monitoring plan. The organizational structure for the
CDM department is shown below in Figure 6.
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CIGAR Project
CDM Manager

Operation,
Maintenance
and Calibration

CDM Monitoring
Team

Figure 6. Organizational Structure of CDM Department

Responsibility and CDM management: A CDM manager has been appointed with responsibility for
monitoring all project related activities and organising training. To ensure competency for all positions,
employees selected have technical school background and are trained in wastewater operation, monitoring
and health and safety.

All calculations are checked and signed off by the CDM manager who will also be responsible for preparing
and checking documents required for verification.

A CDM monitoring team (reporting to the CDM manager) will have day to day responsibilities for checking
instrumentation, record keeping, data handling and data processing, filing, reporting, organising repair and
maintenance of monitoring equipment and ensuring the monitoring plan is adhered to as indicated in the
approved PDD. The monitoring staff will receive technical training and refresher training as well as safety
training to minimise exposure to workplace hazards.

BEI is responsible for ensuring that the activities are carried out in accordance with the monitoring plan. To
ensure this BEI will work closely with the team of PT. Indonesia Ethanol Industry. A management level link
will be established to ensure effective co-operation between CIGAR operation staff and CDM monitoring staff.

All relevant information, notes of meetings, data files, maintenance records, defect reports, hard copy and
computerised records of monitoring are kept at a designated location and arranged in an orderly and
transparent manner to facilitate audit as and when required.

Responsibilities, procedures, methods, equipment types and specifications are described in detail in a site-
specific CDM monitoring manual. The copy of Monitoring Manual will be given to the DOE upon request.

Data collection and management
1. Measurement Management
There are 2 types of measurement which is on-line measurement and manual measurement. Online
measurement will be applied for waste water flow, biogas flow, methane concentration; electricity
generated and enclosed flare temperature. Manual measurement will be applied for Chemical
Oxygen Demand (COD), amount of coal, NCV of Coal and biogas and amount of sludge. The COD
of wastewater and NCV of coal and biogas will be tested based on national or international standard
in laboratory.

2. On-line monitoring
On-line parameters required to determine GHG emissions and emission reductions will be monitored
from a central control point which will record meter readings at a pre-determined interval as specified
in the CDM monitoring manual. Manual data will be measured on regular basis and input to central
control point. These data will be used to continuously update total emission reductions as long as the
generating plant is in operation.

3. Manual data recording system
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The CDM Manager will implement a manual data recording system to act as a back-up for the on-
line monitoring system. This will involve completion of a log sheet that records flow meter and
electricity meter readings. Spot readings of other values (methane concentration, flare temperature)
will also be recorded periodically and at the times when flow meter readings are taken.

4. Regulatory requirements related to CIGAR project
Although the methodology only requires recording at the renewal of the crediting period, the
information related to all relevant policies and circumstances will be collected and recorded annually.
Information will be kept during crediting period and two years after.

5. Data archiving

The on-line monitoring system will automatically and periodically (eg. weekly) archive data in a safe
manner. Electronic documents will be saved for backup, with written documents and back-ups safely
kept. Calibration data should be saved electronically. All information related to monitoring such as
meeting minutes, data documents, maintenance records, accident reports, hard copies as well as
computer records, should be kept in order at designated locations to ensure examination process
transparent and highly effective. These data will be stored until 2 years after the end of the crediting
period.

Maintenance and calibration of meters

All meters are purchased and maintained as specified in the CDM monitoring manual according to
manufacturer specifications. All key meters will be subject to a quality control regime that will include regular
maintenance and calibration. Calibrations are carried out by the manufacturer or a suitably qualified external
company. The gas analyzer is calibrated internally using the standard gas. The coal belt scale is also
calibrated internally using the calibrated weighbridge. A record will be maintained showing the location and
unique identification number of each meter, the calibration status of that meter (when last calibrated, when
next due for calibration) and who performs the calibration service. Calibration certificates will be retained for
all meters until two years after the end of the crediting period.

Treatment of missing or corrupted data

When data in the on-line system are corrupted or missing whilst the plant is operating (as shown, for
example, by electricity output) the missing data can be estimated by taking the lower value of the parameter
one hour before the error and one hour after the system restart. If there is evidence that neither of these
values is representative, use the average value of the parameter from the previous 24 hours.

The error will be recorded in the log sheet and the occurrence of the error will be investigated and rectified as
soon as possible. If the on-line system is compromised for more than 24 hours, data will be manually
recorded. Manually recorded data table will be backup data for methane destruction amount and other key
parameters. Any deficiencies in methane flow monitoring data will be rectified by calculation from power
generation data.

Non essential data

The on-line monitoring system will also monitor “non-essential” data. Such data is termed non-essential
because it is not directly listed in the CDM Monitoring Methodology, but it will constitute a means of
corroborating the on-line system. Non-essential data is including mechanical equipment operation data and
also alarm of process failure.

Document Control
The CDM Manager will implement a document control system that ensures that the current versions of
necessary documents are available at the point of use.

Preparation of monitoring report

A monitoring report will be prepared by CDM department at periodic intervals (at least once per year). The
monitoring report will serve as basis for verification by a DOE. The content of the monitoring report should
include as minimum information concerning the project activity, monitoring data, calculation of emission
reductions and records on maintenance and calibration of monitoring meters.

Audit function and management review

The CDM Manager will arrange for an independent internal audit of the management system periodically and
at least once per year. The auditor will not be involved in the daily operation of the CIGAR and if necessary,
may be sourced from a third party. The auditor will assess the implementation of the monitoring procedure
and the preparation of the monitoring report. Audit findings, and steps taken to address findings will be
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recorded and reviewed in a Management Review meeting (convened at least annually) at which time the
effectiveness of these procedures will be reviewed and necessary changes implemented.

SECTION D.

Data and parameters

D.1. Data and parameters fixed ex ante or at renewal of crediting period

(Copy this table for each piece of data and parameter)

Data/parameter: COD,yt
Unit tonne COD / year
Description COD of the effluent in the period x

Source of data

Design features of the baseline open lagoon system

Value(s) applied)

689

Choice of data
or measurement methods
and procedures

Purpose of data

Baseline Emission calculation

Additional comments

Data/parameter: COD;,
Unit tonne COD / year
Description Design COD inflow to the baseline anaerobic lagoon in period x

Source of data

Design features of the baseline open lagoon system

Value(s) applied)

30,600

Choice of data
or measurement methods
and procedures

Purpose of data

Baseline Emission calculation

Additional comments

Data/parameter:
B,
Unit tCH4/tCOD
Description Maximum methane producing capacity, expressing the maximum amount of

CH4 that can be produced from a given quantity of chemical oxygen demand

Source of data

2006 IPCC Guidelines

Value(s) applied)

0.21

Choice of data
or measurement methods
and procedures

Purpose of data

Baseline & Project Emission calculation

Additional comments

Data/parameter: fy
Unit %
Description Factor expressing the influence of the depth of the lagoon on methane

generation

Source of data

ACMO0014 version 03.1
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Value(s) applied)

70

Choice of data
or measurement methods
and procedures

Purpose of data

Baseline & Project Emission calculation

Additional comments

Applicable to the methane conversion factor method

Data/parameter: D
Unit m
Description Average depth of the lagoon or sludge pit

Source of data

Design specification of the baseline open lagoon system

Value(s) applied)

6

Choice of data
or measurement methods
and procedures

Purpose of data

Baseline Emission calculation

Additional comments

Data/parameter: EF 44y
Unit tCO/MWh
Description Grid Emission factor in year y

Source of data

Tool to calculate the emission factor for an electricity system

Value(s) applied)

0.716

Choice of data
or measurement methods
and procedures

Purpose of data

Baseline Emission calculation

Additional comments

Data/parameter:
nEL,captive
Unit %
Description Efficiency of the fossil fuel fired captive (cogeneration) power plant

Source of data

Calculated based on the technical specifications of the captive cogeneration
plant

Value(s) applied)

83%

Choice of data
or measurement methods
and procedures

Purpose of data

Baseline Emission calculation

Additional comments

Data/parameter: EF p1 kL caprive
Unit tCO./MWh
Description Emission factor of electricity generated by the captive power plant that would

have been used in the absence of the project activity

Source of data

ACMO0014 version 03.1
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Value(s) applied)

0.390

Choice of data
or measurement methods
and procedures

Purpose of data

Baseline Emission calculation

Additional comments

Data/parameter: EF 02,7 capiive
Unit tCO,/GJ
Description CO, emission factor of the fossil fuel type used in the captive power plant

Source of data

2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 2

Value(s) applied)

0.0895

Choice of data
or measurement methods
and procedures

Purpose of data

Baseline Emission calculation

Additional comments

Data/parameter:

FL biogas,digest
Unit m° biogas leaked / m® biogas produced
Description Fraction of biogas that leaks from the digester

Source of data

2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 5

Value(s) applied)

0.05

Choice of data
or measurement methods
and procedures

Purpose of data

Baseline Emission calculation

Additional comments

Data/parameter: GWRPchy
Unit tCOze/tCH4
Description Global Warming Potential of Methane

Source of data

IPCC changed GWP from 21 to 25 according to decision 4/CMP7 and para
66, EB 69

Value(s) applied)

25 for second commitment period starting from January 1%, 2013.

Choice of data
or measurement methods
and procedures

Purpose of data

Baseline Emission & Project Emission calculation

Additional comments

Shall be updated according to any future COP/MOP decisions

Data/parameter: A
Unit ha
Description Surface of the lagoon

Source of data

Design specification of the baseline open lagoon system

Version 05.1
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Value(s) applied)

2.1936

Choice of data

or measurement methods

and procedures

Purpose of data

Baseline Emission calculation

Additional comments

D.2. Data and parameters monitored

(Copy this table for each piece of data and parameter)

Data / Parameter: Fpy.digm

Unit: m°®/month

Description: Quantity of wastewater that is treated in the anaerobic digester in the project
activity in month m

Measured/ Measured from FT 608 inlet flow meter and FT 670 inlet from settling pond

Calculated /

Default:

Source of data:

Flow meters from the reception tank and from the settling pond

Value(s) of monitored
parameter:

120,550 m®

Month Fpy,dig,m
P FP-3
Oct-14 33,716 856
""" Nov-14 | 26238 | 26
| Dec-14 | 51,704 | 615
[ Jan-15 0 1460 244
""" Feb-15 : 1002 | 23
[ Mar-15 4271 397
Total 118,390 : 2,160

Monitoring equipment:

1. FP-1/FT-608
Accuracy : +/- 0.3%
Brand / Type: Krohne / Optiflux 4000
Serial Number : A1093149
Calibration Frequency : 3 Yearly
Date of Calibration: 19 Sept 2013
Validity: 19 Sept 2016

2. FP-3/FT-670
Accuracy : +/- 0.3%
Brand / Type: Krohne / Optiflux 4000
Serial Number : S1025692
Calibration Frequency : 3 Yearly
Date of Calibration: 19 Sept 2013
Validity: 19 Sept 2016

Measuring/
Reading/
Recording frequency:

Continuously, but aggregated monthly for calculations

Calculation method
(if applicable):

QA/QC procedures:

Flow meters undergo maintenance/calibration in line with the manufacturer’s
recommendations

Version 05.1
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Purpose of data:

Project Emission calculation

Additional comment:

Data / Parameter: Wcob.,dig,m

Unit: t COD/m®

Description: Average chemical oxygen demand in the wastewater that is treated in the
anaerobic digester in the project activity

Measured/ Measured in mg/L and calculated to tCOD/m*®

Calculated /

Default:

Source of data:

External laboratory analysis results

Value(s) of monitored
parameter:

Month CD-1 CD-3
Oct-14 0.02754 0.00168
""" Nov-14 | 004076 | 000193
""" Dec-14 | 004703 | 000163
""" Jan-15 | 004979 | 000078
""" Feb-15 | 009773 | 000049
""" Mar-15 | 0 | 000036
Average 0.0526 0.0011

Monitoring equipment:

N/A

Measuring/
Reading/
Recording frequency:

Weekly, averaged monthly.

Calculation method
(if applicable):

QA/QC procedures:

The COD parameter is analysed according to the national or international

standard

Purpose of data:

Project Emission Calculation

Additional comment:

Data / Parameter: Tom

Unit: K

Description: Average temperature at the project site in month m
Measured/ Measured

Calculated /

Default:

Source of data:

Regional weather statistics of Lampung as provided by Department of
Climatology & Geophysics

Version 05.1
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Value(s) of monitored
parameter:

Average Average
Month temperature | temperature
(C) (K)
Oct-14 28.2 301.36
Nov-14 27.2 300.36
Dec-14 26.6 299.76
Jan-15 26.2 299.36
Feb-15 26.6 299.76
Mar-15 27.2 300.36

Monitoring equipment:

Measuring/
Reading/
Recording frequency:

Continuously, aggregated in monthly average values

Calculation method
(if applicable):

QA/QC procedures:

Purpose of data:

Project Emission calculation

Additional comment:

Measurement in degrees Celcius converted to degrees Kelvin. Applicable for
methane conversion factor method.

Data / Parameter: FCeouy

Unit: Tonne/year

Description: Quantity of coal utilised for electricity generation in year y
Measured/ Measured

Calculated /

Default:

Source of data:

Continuous measurement by the check weigher

Value(s) of monitored
parameter:

7789.8 tonnes

Monitoring equipment:

Brand / Type: Hassler / SBS
Accuracy : +/- 0.5%

Serial Number : VHRS 2501
Calibration Frequency : Annually
Date of Calibration:, 6 Jun 2014
Validity: 6 Jun 2015

Measuring/
Reading/
Recording frequency:

Continuously

Calculation method
(if applicable):

NA

QA/QC procedures:

Load cell undergo maintenance/calibration in line with manufacturer’s
recommendations. This measured quantity will be cross checked with stock
change

Purpose of data:

Project Emission calculation

Version 05.1
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Additional comment:

Calibration is done by comparing the weight of coal measured by calibrated
weighbridge and by the belt scale.

Data / Parameter: NCV coary

Unit: ki’kg

Description: Weighted average of net calorific value of coal in year y
Measured/ Measured

Calculated /

Default:

Source of data:

External laboratory analysis results

Value(s) of monitored
parameter:

Month NCVcoay
Oct-14 18882
Nov-14 18928
Dec-14 18920
Jan-15 18910*
Feb-15 18920*
Mar-15 0
Average 18911

Monitoring equipment:

Measuring/
Reading/
Recording frequency:

Every shipment, analysed monthly

Calculation method
(if applicable):

QA/QC procedures:

The measurement of NCV parameter is in accordance to national or international
standards

Purpose of data:

Project emission calculation

Additional comment:

The NCV values are multiplied by 4.184 to obtain NCV values in kJ/kg.

* NCV values of Jan-15 and Feb-15 are taken from the average values of
previous 3 months since although there was coal consumption in Jan-15 and
Feb-15, there have been no coal shipment to the plant

Data / Parameter: EG,

Unit: MWh/year

Description: Total electricity generated in year y from steam turbine (from coal and biogas)
Measured/ Measured

Calculated /

Default:

Source of data:

Measurement by electricity meter
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Value(s) of monitored
parameter:

3554.91 MWh

Monitoring equipment:

Brand / Type: Actaris / SL7000
Accuracy : +/- 0.5%

Serial Number : 37118788
Calibration Frequency : 5 Yearly
Date of Calibration: 12 May 2012
Validity: 12 May 2017

Measuring/
Reading/
Recording frequency:

Continuously, aggregated monthly

Calculation method
(if applicable):

QA/QC procedures:

Electricity meter is calibrated as per the recommendation from the grid code of
the National Electricity Company.

Purpose of data:

Project Emission calculation

Additional comment:

The recommended calibration frequency given by the National Electricity
Company stated in the grid code is 5 yearly.

Data / Parameter: EG,;,

Unit: MWh/ year

Description: Net quantity of electricity generated in year y with biogas from the new anaerobic
digester

Measured/ Calculated using volume of biogas, NCV biogas, volume of coal, NCV coal and

Calculated / total electricity generation measured by the electricity meter

Default:

Source of data:

Total energy generated from biogas/ (total energy generated from biogas and
coal ) * total electricity generation (from coal and biogas)

Value(s) of monitored
parameter:

1,142 MWh

Monitoring equipment:

Measuring/
Reading/
Recording frequency:

Continuously, aggregated monthly

Calculation method
(if applicable):

The total electricity from coal and biogas is measured by an electricity meter.
The quantity of electricity generated from biogas is calculated based on the
share of biogas in the fuel mix going to the boiler.

QA/QC procedures:

Electricity meter is calibrated as per the recommendation from the grid code of
the National Electricity Company.

Purpose of data:

Project emission calculation

Additional comment:

Data / Parameter: HG piogas,y

Unit: TJlyear

Description: Energy content of biogas used in the boiler
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Measured/
Calculated /
Default:

Calculated

Source of data:

Calculated as from volume of biogas transferred to the boiler * NCV biogas

Value(s) of monitored
parameter:

Month HGbiogas ,
Oct-14 16.37
Nov-14 | 2562 |
Dec-14 | 27.04 |
Jan-15 | 075 |
Feb-15 | 001 |
Mar-15 | 000 |
Total | 69.79 |

Monitoring equipment:

Measuring/
Reading/
Recording frequency:

The gas usage is measured daily, calculation is done monthly

Calculation method
(if applicable):

The energy content of biogas used in the boiler is calculated on the basis of NCV
of biogas and the quantity of biogas utilized in the boiler

QA/QC procedures:

Purpose of data:

Project emission calculation

Additional comment:

Data / Parameter: HG coaly

Unit: TJ/year

Description: Energy content of coal used in the boiler
Measured/ Calculated

Calculated /

Default:

Source of data:

Quantity of coal usage * weighted average NCV coal

Value(s) of monitored
parameter:

Month HGcoaly
Oct-14 46.09
Nov-14 44.42
Dec-14 47.39
Jan-15 1.13
Feb-15 8.28
Mar-15 0.00
Total 147.31
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Monitoring equipment:

Measuring/
Reading/
Recording frequency:

The coal usage is measured daily. Calculation is done monthly

Calculation method
(if applicable):

The energy content of coal used in the boiler is calculated on the basis of NCV of
coal and the quantity of coal utilized in the boiler.

QA/QC procedures:

Purpose of data:

Project emission calculation

Additional comment:

Data / Parameter: NCYV giogas, y

Unit: KJ/Kg

Description: Weighted average of net calorific value of biogas in year y
Measured/ Measured

Calculated /

Default:

Source of data:

External laboratory analysis result

Value(s) of monitored
parameter:

Month NCVyiogas,y(kiikg)
Oct-14 27,999.44
Nov-14 2799944 |
Dec-14 2799944 |
Jan-15 2888532 |
Feb-15 2888532 |
Mar-15 2888532 |
Average 28,008.73

Monitoring equipment:

Measuring/
Reading/
Recording frequency:

3 monthly, weighted average value is calculated.

Calculation method
(if applicable):

QA/QC procedures:

The calorific value of biogas is fairly constant and is determined through sample
testing by an external laboratory. The measurement follows national or
international standards.

Purpose of data:

Project emission calculation.

Additional comment:

Data / Parameter:

Fi PJ,effl,dig,m

Unit:

m®/month

Description:

Quantity of effluent from the digester in month m
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Measured/
Calculated /
Default:

Measured from FT 660

Source of data:

Continuously monitored online with flowmeter

Value(s) of monitored

parameter:
Month FP-2
Oct-14 20,399
""" Nov-14 | 18842 |
""" Dec-14 | 38341 |
""" Jan-15 | 6426
""" Feb-15 | 739 |
""" Mar-15 | 654 |
Total 85,402
Monitoring equipment: FP-2/ FT-660

Accuracy : +/- 0.3%

Brand / Type: Krohne / Optiflux 4000
Serial Number : A1062795
Calibration Frequency : 3 Yearly
Date of Calibration:19 Sept 2013
Validity: 19 Sept 2016

Measuring/
Reading/
Recording frequency:

Continuously, but aggregated monthly for calculations

Calculation method
(if applicable):

QA/QC procedures:

Flow meter undergoes maintenance/ calibration in line with the manufacturer’s
recommendation.

Purpose of data:

Project emission calculation

Additional comment:

Annual values are derived from monthly measures (m)

Data / Parameter: F pjeiagm

Unit: m°

Description: Quantity of effluent from open lagoon or dewatering facility in which the effluent
from digester is treated

Measured/ Measured

Calculated /

Default:

Source of data:

Continuously monitored online with flow meter
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Value(s) of monitored
parameter:

Month FP-4
Oct-14 77
""" Nov-14 | 7,562 |
""" Dec-14 | 15049
""" Jan-15 | 1,095 |
""" Feb-15 | 0 |
""" Mar-15 | 0
Total 23,783

Monitoring equipment:

FP-4/ FT-Discharge

Accuracy : +/- 0.3%

Brand / Type: Krohne / Optiflux 4000

Serial Number : S1025695Calibration Frequency : 3 Yearly
Date of Calibration: 13 Dec 2010, 19 Sept 2013

Validity: 13 Dec 2013, 19 Sept 2016

Measuring/
Reading/
Recording frequency:

Continuously, Continuously, but aggregated monthly for calculations

Calculation method
(if applicable):

QA/QC procedures:

Flow meter undergoes maintenance/ calibration in line with the manufacturer’s
recommendation

Purpose of data:

Project Emission calculation

Additional comment:

Annual values are derived from monthly measures (m)

Data / Parameter:

Wcob,effl.dia.m

Unit:

TCOD/m®

Description: Average chemical oxygen demand in the effluent from the digester
Measured/ Measured in mg/L and calculated to t COD /m®

Calculated /

Default:

Source of data:

External laboratory analysis result

Value(s) of monitored
parameter:

Month CD-2
Oct-14 0.00491
""" Nov-14 | 000194
""" Dec-14 | 000145
""" Jan-15 | 000091
""" Feb-15 | 000066
""" Mar-15 | 000047
Average 0.00172

Version 05.1

Page 22 of 53




CDM-MR-FORM

Monitoring equipment:

Measuring/
Reading/
Recording frequency:

Weekly, calculate average monthly and annual values

Calculation method
(if applicable):

QA/QC procedures:

Measure COD parameter according to the national or international standard.

Purpose of data:

Project emission calculation

Additional comment:

Data / Parameter:

Wcop,eff lag,m

Unit: TCOD/m’

Description: Average chemical oxygen demand in the effluent from the lagoon
Measured/ Measured in mg/L and calculated to t COD /m®

Calculated /

Default:

Source of data:

External laboratory analysis result

Value(s) of monitored
parameter:

Month CD-4

Oct-14 0.00074
""" Nov-14 | 000028
""" Dec-14 | 000027
""" Jan-15 | 000017
""" Feb-15 | 000011
""" Mar-15 | 0

Average 0.00031

Monitoring equipment:

Measuring/
Reading/
Recording frequency:

Weekly, calculate average monthly and annual values

Calculation method
(if applicable):

QA/QC procedures:

Measure COD parameter according to the national or international standard.

Purpose of data:

Project emission calculation

Additional comment:

Data / Parameter: F biogas.y

Unit: Nm?

Description: Amount of biogas collected in the outlet of the new digester in year y
Measured/ Measured and calculated

Calculated /

Default:

Source of data:

Continuously monitored with online flow meter
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Value(s) of monitored
parameter:

3,573,640 Nm®

Fbiogas,y
Month FB-1 (Boiler) FB-2 (EF) FB-3 (OF
Oct-14 815,519 223 370
Nov-14 1,276,555 87 32,247
Dec-14 1,347,404 95 8,773
Jan-15 36,201 48,068 690
Feb-15 261 4,728 2,083
Mar-15 0 241 96
Total 3,475,939 53,442 44,259
Monitoring equipment: FB-1

Accuracy : +/- 1%

Brand / Type: Endress & Hauser/ Proline T-mass
Serial Number : DA081B02000

Calibration Frequency : 3 Yearly

Date of Calibration: 22 May 2013

Validity: 22 May 2016

FB-2

Accuracy : +/- 1%

Brand / Type: Endress & Hauser/ Proline T-mass
Serial Number : DA081C02000

Calibration Frequency : 3 Yearly

Date of Calibration: 22 May 2013

Validity: 22 May 2016

FB-3

Accuracy : +/- 1%

Brand / Type: Endress & Hauser/ Proline T-mass
Serial Number : DA081D02000

Calibration Frequency : 3 Yearly

Date of Calibration: 22 May 2013

Validity: 22 May 2016

Measuring/
Reading/
Recording frequency:

Continuously, FB-1 recorded hourly, FB-2 and FB-3 recorded minutely

Calculation method
(if applicable):

QA/QC procedures:

Flow meter undergoes maintenance/ calibration in line with the manufacturer’s
recommendation

Purpose of data:

Project emission calculation

Additional comment:

Data / Parameter:

WCcHa4 biogas,y

Unit: Kg CHy / m®

Description: Concentration of methane in the biogas in the outlet of the digester
Measured/ Measured

Calculated /

Default:

Source of data:

Continuous measurement with on-line gas analyzer
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Value(s) of monitored
parameter:

Month W cHa kgcHaim3
Oct-14 0.4034
Nov-14 0.4301*
Dec-14 0.4301*
Jan-15 0.4301*
Feb-15 0.4301*
Mar-15 0.4301*

Monitoring equipment:

Brand / Type: Siemens Analytics/ Ultramat 23
Accuracy : +/- 2%

Serial Number : N1-A9-369

Calibration Frequency : Monthly

Date of Calibration: Available to DOE on separate files
Validity: Available to DOE on separate files

Measuring/
Reading/
Recording frequency:

Continuously

Calculation method
(if applicable):

QA/QC procedures:

The gas analyzer is calibrated monthly using standard gas

Purpose of data:

Project emission calculation

Additional comment:

* Methane (CH4) concentration data is not available from 26 Oct 2014 to 31 Mar

2015 cause by Gas Condenser Unit which cools down the biogas before going to
the Gas Analyzer is broken. To be conservative 60% methane (as spec) applied

on the period where the missing methane data occurred.

Data / Parameter: FV reh

Unit: m®

Description: Volumetric flow rate of the residual gas in dry basis at normal conditions in the
hour,h

Measured/ Measured continuously and recorded every minute

Calculated /

Default:

Source of data:

Flow rate of residual gas in monitored continuously via on-line flowmeter

Value(s) of monitored
parameter:

Open Flare : 50,589 m3
Enclosed Flare: 30,470 m3
The minutely data can be seen in the monthly CDM spreadsheets
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Monitoring equipment:

FB-2 (Enclosed Flare)

Accuracy : +/- 1%

Brand / Type: Endress & Hauser/ Proline T-mass
Serial Number : DA081C02000

Calibration Frequency : 3 Yearly

Date of Calibration: 22 May 2013

Validity: 22 May 2016

FB-3 (Open Flare)

Accuracy : +/- 1%

Brand / Type: Endress & Hauser/ Proline T-mass
Serial Number : DA081D02000

Calibration Frequency : 3 Yearly

Date of Calibration: 22 May 2013

Validity: 22 May 2016

Measuring/
Reading/
Recording frequency:

Continuously, recorded minutely

Calculation method
(if applicable):

QA/QC procedures:

The same basis should be applied dry for this measurement and the
measurement of volumetric fraction of all components in the residual gas (fvi,h)
when the residual gas exceeds 60°C

Purpose of data:

Project emission calculation

Additional comment:

Data / Parameter: Thare

Unit: °C

Description: Temperature of exhaust gas in the flare
Measured/ Measured

Calculated /

Default:

Source of data:

Continuous reading from the flare thermocouple

Value(s) of monitored
parameter:

Refer to CDM spreadsheet

Monitoring equipment:

Brand / Type: TC type N

Accuracy : +/- 2%

Serial Number : 21959M/3A, 42493M/1A
Calibration Frequency : Annually
42493M/1A Date of Calibration: 27 Aug 2014
Validity: 27 Aug 2015

Measuring/
Reading/
Recording frequency:

Continuously

Calculation method
(if applicable):

QA/QC procedures:

Thermocouple should be replaced or calibrated annually

Purpose of data:

Project emission calculation

Additional comment:
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Data / Parameter:

Flame Detector

Unit:

On/Off

Description: Flame detection unit
Measured/ Measured on-line
Calculated /

Default:

Source of data:

The flame detector is connected to the PLC unit to monitor the flame.

Value(s) of monitored
parameter:

Monitoring equipment:

Measuring/
Reading/
Recording frequency:

Measured continuously, recorded every minute

Calculation method
(if applicable):

QA/QC procedures:

The detector will be replaced according to the manufacturer specifications.

Purpose of data:

Project emission calculation

Additional comment:

Data / Parameter: COD ugge.1.4y

Unit: tCOD/yr

Description: Chemical Oxygen Demand (COD) of the sludge applied to the land after the
dewatering process in year y

Measured/ Measured

Calculated /

Default:

Source of data:

A representative sample of sludge will be analysed for COD according to
appropriate national or international standards by external laboratory

Value(s) of monitored
parameter:

0

Monitoring equipment:

Measuring/
Reading/
Recording frequency:

The COD of sludge will be measured whenever the sludge is removed from
CIGAR and applied to land after dewatering

Calculation method
(if applicable):

QA/QC procedures:

The COD parameter is measured according to the national or international
standards

Purpose of data:

Project Emission calculation

Additional comment:

During this monitoring period, no sludge removal is done.

Data / Parameter: Sray

Unit: Tonnelyear

Description: Amount of sludge applied to land in year y
Measured/ Measured by a flow meter

Calculated /

Default:

Source of data:

The sludge removal is recorded in the logbook
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Value(s) of monitored
parameter:

Monitoring equipment:

FT- 656

Accuracy : +/- 0.3%

Brand / Type: Krohne / Optiflux 4000
Serial Number : S1025697
Calibration Frequency : 3 Yearly
Date of Calibration: 14 Dec 2010,
Validity: 14 Dec 2013,

Measuring/
Reading/
Recording frequency:

The quantity of sludge will be measured by flowing it through a flow meter
whenever the sludge is removed from CIGAR and applied to land after
dewatering

Calculation method
(if applicable):

QA/QC procedures:

Purpose of data:

Project Emission calculation

Additional comment:

During this monitoring period, no sludge removal is done

Data / Parameter:

WN,sludge,y
Unit: T N/ t sludge
Description: Mass fraction of nitrogen in the sludge applied to land in year y
Measured/ Measured
Calculated /
Default:

Source of data:

A representative sample of sludge will be analysed for the nitrogen fraction
according to the appropriate national or international standards.

Value(s) of monitored
parameter:

0

Monitoring equipment:

Measuring/
Reading/
Recording frequency:

This parameter will be measured whenever the sludge is removed from the
CIGAR and applied to land after dewatering

Calculation method
(if applicable):

QA/QC procedures:

The parameter is measured according to the national or international standards.

Purpose of data:

Project Emission calculation

Additional comment:

During this monitoring period, no sludge removal is done

D.3. Implementation of sampling plan

>>
Not applicable

SECTION E.

Calculation of emission reductions or GHG removals by sinks

E.1. Calculation of baseline emissions or baseline net GHG removals by sinks

>>

According to ACM0014 (version 03.1), baseline emissions and project emissions are determined as follows:

(1) Baseline Emissions
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BE, =BE., ,+BE; +BE,,

Where:
BE, = Baseline emissions in year y (tCO2e / yr)
BFC = Methane emissions from anaerobic treatment of the wastewater in open lagoons
Hy.y (scenario 1) or the anaerobic treatment of sludge in sludge pits (scenario 2) in the
absence
of the project activity in year y (tCO2e / yr)
BE = CO2 emissions associated with electricity generation that is displaced by the project
ELy activity and / or electricity consumption in the absence of the project activity in year y
(tCO2 / yr)
BE. . = CO2 emissions associated with fossil fuel combustion for heating equipment that is
HGy

displaced by the project in year y (tCO2 / yr)
Scenario 1 is chosen for this project activity.

Methane emission from anaerobic treatment of the wastewater in open lagoon

BECH4,y = GWIZ‘m XMCFI;L,y X B, x CODBL,y

Where:
BEC =  Methane emissions from anaerobic treatment of the wastewater in open lagoons in the
Hy.y absence of the project activity in year y (tCO2e / yr)
GWP =  Global Warming Potential of methane valid for the commitment period (tCO2e/tCH4)
CH,
MCE = Average baseline methane conversion factor (fraction) in year y, representing the fraction
BLy
of BO XCOQIJJ that would be degraded to CH ,in the absence of project activity
B = Maximum methane producing capacity, expressing the maximum amount of CH,that
© can be produced from a given quantity of chemical oxygen demand (tCH4/tCOD)
COZ% = Quantity of chemical oxygen demand that would be treated in open lagoons in the
L,y

absence of the project activity in year y (tCOD/yr)

Determination of CODg, ,

As per ACM0014 if there is effluent from the lagoons in the baseline, the baseline chemical oxygen demand
(CODgL,) should be adjusted by an effluent adjustment factor which relates the COD supplied to the lagoon
with the COD in the effluent, as follows:

COD, , = AD,, xCOD,, ,

Where:
CODB = Quantity of chemical oxygen demand that would be treated in open lagoons in the
Ly absence of the project activity in year y (tCOD/yr)
AD 4, =  Effluent adjustment factor expression the percentage of COD that is degraded in open
lagoons in the absence of the project activity
COQ, = Quantity of chemical oxygen demand that is treated in the anaerobic digester or under
Sy clearly aerobic conditions in the project activity in year y (tCOD/yr)
As the project is implemented at a Greenfield facility, 4D ,, is determined as follows:
COD()ut X
AD, =1-—-——
Ccob,,
Where:
AD ,, =  Quantity of chemical oxygen demand that would be treated in open lagoons in the
absence of the project activity in year y (tCOD/yr)
COD =  Design COD outflow from the baseline anaerobic lagoon in the period x (t COD)
our,x
COIP =  Design COD inflow to the baseline anaerobic lagoon in the period x (t COD)
nx
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X =  Representative historical reference period (at least one year)

COLD), , is determined as follows:

12
CODPJ,y = ZF P digm < Weob,digm
m=1

Where:
COQ = Quantity of chemical oxygen demand that is treated in the anaerobic digester or under
Sy clearly aerobic conditions in the project activity in year y (tCOD/yr)

F = Quantity of wastewater or sludge that is treated in the anaerobic digester or under
PJdigm clearly aerobic conditions in the project activity in month m (m?/ month)

W . = Average chemical oxygen demand in the wastewater or sludge that is treated in the
Condigm anaerobic digester or under clearly aerobic conditions in the project activity in month m

(tCOD/m?)
m =  Months of year y of the crediting period

Determination of MCFg, ,

MCE;, |, is calculated as follows:

MCE, , = f, % f7, %089

MCE =  Average baseline methane conversion factor (fraction) in year y, representing the
BLy fraction of (CODp,, x Bo) that would be degraded to CH4 in the absence of the project
activity
f = Factor expressing the influence of the depth of the lagoon or sludge pit on methane
d

Generation .In the case of the project activity as the baseline scenario anaerobic lagoon
has a depth greater than 5m the value applied is 70%.
Factor expressing the influence of the temperature on the methane generation in year y

fT,y

0.89

Conservativeness factor as per ACM0014 version 03.1

Determination of fr,

The amount of organic matter available for degradation to methane (COD,yaiabem) is assumed to be equal to
the amount of organic matter directed to the open lagoon , less any effluent, plus the COD that may have
remained in the lagoon from previous months, as follows:

CODavailablgm = COQBL,m + (1 _fT,m) X CODavailablgmfl with
COl%L,m = AD BL X COQJ,m and

COQ’J,m = FPJ,dig,m ><M}COD,dig,m

CcCoD . = Quantity of chemical oxygen demand available for degradation in the open lagoon or
availablem sludge pit in month m (t COD / month)
COZ% = Quantity of chemical oxygen demand that would be treated in open lagoons in the
Lm absence of the project activity in month m (t COD/month)
f = Factor expressing the influence of the temperature on the methane generation in
Tim month m
AD g, =  Effluent adjustment factor expressing the percentage of COD that is degraded in open

lagoons in the absence of the project activity

COQ. = Quantity of chemical oxygen demand that is treated in the anaerobic digester or under
Jm clearly aerobic conditions in the project activity in month m (t COD / month)

=  Quantity of wastewater or sludge that is treated in the anaerobic digester or under

E, .
PJdigm clearly aerobic conditions in the project activity in month m (m3 / month)
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= Average chemical oxygen demand in the wastewater or sludge that is treated in the

Weondigm anaerobic digester or under clearly aerobic conditions in the project activity in month m
(tCOD / m?3)
m =  Months of year y of the crediting period

The monthly factor to account for the influence of the temperature on methane generation is calculated
based on the following “van’t Hoff — Arrhenius” approach:

0 if'T,, <283%
f E X (T2 m Ti )
m = \OXP| —— / <T, <
T RxT xT,, if 283 <T,,, <30K
1 if T, >30%K
Where
f =  Factor expressing the influence of the temperature on the methane generation in
Tm month m
E = Activation energy constant (15,175 cal / mol) as per ACM0014 version 03.1
T = Average temperature at the project site in month m (K)
2,m

T = 303.16 K (273.16 K + 30 K)
R = Ideal gas constant (1.987 cal / K mol) as per ACM0014 version 03.1
m =  Months of year y of the crediting period

Based on the monthly values fT,m the annual value fT,yis calculated as follows:

12
Z fT,m X CODavailahle,m

m=1
fT,y = 12
> CODy, ,
m=1
f =  Factor expressing the influence of the temperature on the methane generation in
Ly year y
f =  Factor expressing the influence of the temperature on the methane generation in
Tim month m
CcoD . = Quantity of chemical oxygen demand available for degradation in the open lagoon
availablem or sludge pit in month m (t COD/month)
COZ% = Quantity of chemical oxygen demand that would be treated in open lagoons in the
Lm absence of the project activity in month m (t COD/month)
m =  Months of year y of the crediting period
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ADg,

ADg_
CODout,x(t) CODin,x(t)
Design COD Design COD
outflow from the inflow to the
baseline baseline
anaerobic lagoon anaerobic
in the period x lagoon in the
period x (t
COD)
x=year 6885 30,600
ADBL =9 o
Equation: (CODgyx/

0.9775

Calculations:

CODy, ,, =

COD available ;m
0
f E X (T2 m ‘Tl )
=<exp| ————
o P RxT xT,,
1

FPJ,dig,m x WCOD,dig,m

COD,, ,, = AD,, xCOD,, ,
= COD,, ,, +(1- f;,)xCOD
if Ty, <28%

if 283K <T,, <30%K

if T, >30%

Table A-1 Calculation of factor expressing the influence of the temperature (T,m) on the methane generation.

available ,m—1
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' Effluent
. i adjustment "
anntlty of : factor . . Quantllty of Quantity of chemical
chemical oxygen ) Quantity of chemical chemical
. ! expression the . oxygen demand
demand thatis | oxygen demand that would : oxygen demand i Factor expressing the .
. i percentage of . . . Average Average available for
treated inthe . be treated in open lagoons available for influence of the S .
Month . 1 COD thatis . oo temperature temperature degradation in the frm * CODayaiable.m
anaerobic ' . in the absence of the degradation in temperature on the .
. : . degraded in } I ; (©) (K) open lagoon in month
digester inthe | project activity in monthm | the open lagoon methane generation
) L open lagoons : m-1
project activity in the absence (t COD / month) in month m (t COD / month)
(tCOD/m) : : (t COD / month)
+ of the project
' activity
m coDPJ,m E ADBL CODBL,m cODavailaI:uIe,m fT,m T2,m TZ,m CODavaiIable,m-1
Oct-14 930 i 0.9775 909 1,131 0.86 28.2 301.36 1,587 973
Nov-14 1,070 0.9775 1,045 1,282 0.79 27.2 300.36 1,131 1,014
Dec-14 2,433 i 0.9775 2,378 2,697 0.75 26.6 299.76 1,282 2,026
Jan-15 73 0.9775 71 809 0.73 26.2 299.36 2,697 588
Feb-15 98 : 0.9775 96 297 0.75 26.6 299.76 809 223
Mar-15 0 : 0.9775 0 62 0.79 27.2 300.36 297 49
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]
Z%f rm X COD itavie m
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m=1
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Methane emissions from anaerobic treatment of the wastewater in open lagoons in open lagoons (BEcus)

Parameter Description Value Unit Source
! Effluent adjustment factor expression the percentage of COD that is degraded 5
ADg, i ; . L 0.9775 - .
i3 inopen lagoons in the absence of the projectactivity i i ______________!Calculation, refer to
. Quantity of chemical oxygen demand that is treated in the anaerobic digester . fT,y worksheet
CODp,, ; . " : . L 4,603 tCOD
» or under clearly aerobic conditions in the project activity in year y
CODg_y = ADg_ % Quantity of chemical oxygen Qe'ma}nd that would be treated in open lagoons in 4.499 {COD Calculation
CODep,, . the absence of the project activity in year y
) Conservativeness factor 0.89 - 'S‘BC |1V|0014 version
f Factor expressing the influence of the depth of the lagoon on methane 70% ) ACMO0014 version
d 5 generation . ° . 5 03.1; Depth > 5m
I L . T . o | Calculation, referto
LA e e o O e 088 L. Myworksheet
Average baseline methane conversion factor (fraction) in year y, representing |
MCFgy = fg x fry, x 0.89 ! the fraction of (CODPJ,y x Bo) that would be degraded to CH4 in the absence 0.6747 fraction : Calculation
+ of the project activity | | |
"""""" GWPws | Global Warming Potential of methane 25  1{COue/tCH, | IPCC2006
_______________ Bo i Maximum methane producing capacity . 025 | tCH/COD {IPCC2006
Equation: . BEcuay = GWPcia X MCFaL, x B x CODgy 18,974 {COe | Calculation
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Baseline emissions from generation and/or consumption of electricity

BEy, , = (E Gy TEG, ) XEFy gy,
Where:
BE = CO2 emissions associated with electricity generation that is displaced by the project
ELy activity and / or electricity consumption in the absence of the project activity in year
y (tCO2 / yr)
EC, = Annual quantity of electricity that would be consumed in the absence of the project
activity for the treatment of the wastewater (MWh / yr)
EG = Net quantity of electricity generated in year y with biogas from the new anaerobic
Ply biodigester (MWh / yr)
EF = Baseline emission factor for electricity generated and / or consumed in the absence
BLELy of the project activity in year y (tCO2 / MWh)

The determination of EFg g, depends on the baseline scenario and the configuration at the project site. The scenario for electricity generation applicable to the
Project is E1 hence as per ACM0014 version 03.1 the lower emission factor between the grid emission factor and the emission factor of the captive power plant
should be used as a conservative simplification, as follows:

EFy,,,, = MIMEF,

grid,y >

; EF,

BL,EL,captive)

EF = Baseline emission factor for electricity generated and / or consumed in the absence
BLELy of the project activity in year y (tCO2 / MWh)

EF =  Grid emission factor in year y (tCO2 / MWh)
gridy

EF = Emission Factor of captive power plant (tCO2 / MWh)
BLELcaptive

The emission factor of the captive power plant (EFBL,EL,captive )wiII be determined using one of the following options:

e In case diesel generators are used during emergency purpose: the default emission factor for a diesel generator with a capacity of more than 200 kW for
small-scale project activities (0.8 1CO,/MWh, see AMS I-D.1 in the simplified baseline and monitoring methodologies for selected small-scale CDM project
activity categories);

o Calculate EFg g( captive as follows:
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EF,

where:
EFBL,EL,captive

EFCOZ,FF,captive
r]EL,caDtive

3.6

EF,

_ CO2,FF,captive
BL,EL,captive —
EL, captive

x3.6

Emission factor of electricity generated by the captive power plant that would have
been used in the absence of the project activity (tCO,/MWh)

CO, emission factor of the fossil fuel type used in the captive power plant (tCO,/GJ)
Efficiency of electricity generation of the fossil fuel fired captive power plant

Unit conversion factor from GJ to MWh

CDM-MR-FORM

For ex-ante emission the captive cogeneration power plant efficiency of 83% has been used. This is based on the technical specification of the boiler and the steam
turbine that will be used in the project activity. The captive power plant efficiency will be calculated using the technical specification of the equipment installed data
during the first verification.

Grid emission factor (EFgq,) is calculated as the combined margin (CM) using the method and procedure provided in the “Tool to calculate the emission factor for an
electricity system' ”.

As suggested in the tool the weighting of build margin and operating margin in combined margin is assumed as 50%

ltem Unit EF

EFOM,averaqe v tCOze/MWh 0.873
EFgu,, tCO,/MWh 0.559
EF, tCO2./MWh 0.716

The combined margin emission factor of the Sumatera grid is 0.716 tCO2/MWh

Using the technical specifications of installed boiler and turbine, the co-gen power efficiency is found to be 83% and the Emission Factor for captive power plant is
0.390 tCO,/MWh. Since it is lower than the grid emission factor, the EF captive power is used for the calculation of baseline emission from generation and/or
consumption of electricity.

' The spreadsheet for calculating the grid emission factor has been submitted to the DOE.
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CO2 emissions associated with electricity generation that is displaced by the project
activity and / or electricity consumption (BEg )

' Annual quantity of electricity that would be consumed in the absence of the : : ! It is assumed zero to be
ECa,, ' " 2 . 0 i MWh | .
_____________ :_project activity for the treatment of the wastewater 1. .conservative. |
EG i Net quantity of electricity generated with biogas from the new anaerobic ; 295 : MWh : Calculation, refer to
_______ T iblodigester .. |Biogasworksheet
EFsLeLy ! Baseline emission factor for electricity generated and / or consumed 0.716 | tCO,e/MWh |
Equation: | BEg, , = (ECaLy + EGpyy) X EFsLery {160 | tCO,e | Calculation

BE, =BE, ,+BE; ,+BE,;,

Baseline Emission is 19,134 tCO.e
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E.2. Calculation of project emissions or actual net GHG removals by sinks

>>
PEy = PECH4,e[’ﬂuelzt,y +PECH4,digest,y +PEﬂare,y + PEsludge,LA,y +PEEC,y +PEFC,y
PEy = Project emissions in year y (tCO2e / yr)
PE,, = Project emissions from treatment of wastewater effluent from the anaerobic
s-effluent.y digester in year y (tCO2e / yr)
PE ) = Project emissions from physical leakage of methane from the anaerobic digester in
CH 4 digest ,y
year y (tCO2e / yr)
PEﬂarey = Project emissions from flaring of biogas generated in the anaerobic digester in year
’ y (tCO2e / yr)
PE, ..., = Project emissions from land application of sludge in year y (tCO2e / yr)
Siuage, 5
PE,.. =  Project emissions from electricity consumption in year y (tCO2e / yr)
2V
PE,,. = Project emissions from fossil fuel consumption in year y (tCO2e / yr)
2V

PEFC,y is excluded as the project activity does not consume fossil fuel. As the baseline emission due to electricity generation/consumption is based on net quantity

of electricity generated in year y with biogas from the new anaerobic digester i.e. after excluding the electricity consumed by project activity PEEC,}, is assumed to
be zero.

(i) Project methane emissions from effluent from the digester

The methane emissions from treatment of the effluent from the digester are estimated as follows:

PE ¢y, yuens, = GWPey x MCF,,  x B, x (cop COD

PJ effl dig,y - PJ effl lag,y ) with

12
COD ,, effl Jdig .y — Z Fpy ot aic.m X Weop et dig .m @ND
m=1

12
CODPJ,e_[ﬂ,lag,y = ZFPJ,ej]Z,lag,m x WCOD,eﬂZ,lag,m

m=1

Where:
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PECH4 Jeffluent ,y

GWP,
MCF,, ,

B

o

(6(0))

PJ effl dig,y

COD

PJ effl lag,y

B

PJ effl dig.m

=

COD,effl dig ,m

~

PJ effl lag,m

WCOD,eﬁ‘Z,lag,m

Project emissions from treatment of wastewater effluent from the anaerobic
digester in year y (tCO2e / yr)

Global Warming Potential of methane valid for the commitment period (tCO2e /
tCH4)
Project methane conversion factor (fraction) in year y, representing the fraction of

(CODy, ens., ¥ B, ) that degrades to CH4

Maximum methane producing capacity, expressing the maximum amount of CH4
that can be produced from a given quantity of chemical oxygen demand (tCH4 /
tCOD)

Quantity of chemical oxygen demand in the effluent from the digester in year y
(tCOD / yr)

Quantity of chemical oxygen demand in the effluent of the open lagoon or
dewatering facility in which the effluent from the digester is treated in year y (tCOD
/ yr)

Quantity of effluent from the digester in month m (m?/ month)

Average chemical oxygen demand in the effluent from the digester in month m
(tCOD/ m?3)

Quantity of effluent from the open lagoon or dewatering facility in which the effluent
from the digester is treated in month m (m3/ month)

Average chemical oxygen demand in the effluent from the open lagoon or
dewatering facility in which the effluent from the digester is treated in month m (t
COD / m3)

Determination of MCF),; |

The quantity of methane generated from COD disposed to the open lagoon or in dewatering facility is calculated as follows:

MCFPJ,y = fd x fPJ,T,y

Where:
MCFPJ,y

Ja
fPJ,T,y

Version 05.1

Project methane conversion factor (fraction) in year y, representing the fraction of
(CODy, pens., < B, ) that degrades to CH4

Factor expressing the influence of the depth of the lagoon or dewatering facility on
methane generation. In the case of the project activity as the baseline scenario
anaerobic lagoon has a depth greater than 5m the value applied is 70%.

Factor expression the influence of the temperature on the methane generation
under the project activity in year y

Page 38 of 53
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Determination of f,, |

The factor fp; 1, is calculated, as under baseline emissions, with the help of a monthly stock change model which aims at assessing how much COD degrades in
each month, as follows:

CODPJ,available,m = (CODPJ,efﬂ,dig,m - CODPJ,efﬂ,lag,m ) + (1 - ﬁ',nl ) X CODPJ,available,m—l with
CODPJ,eﬁ‘Z,dig,m = FPJ,ej]‘Z,dig,m X wCOD,effl,dig,m and
CODPJ,eﬁ‘Z,lag,m = FPJ,eﬁl,lag,m x WCOD,e_[’ﬂ,lag,m
Where:
COD b = Quantity of chemical oxygen demand available for degradation in the open
P/ available,m lagoon or dewatering facility under the project activity in month m (t COD /
month)
COD,, ... . = Quantity of chemical oxygen demand in the effluent from the digester in month m
2B dig m (tCOD / month)
COoD,, .., = Quantity of chemical oxygen demand in the effluent of the open lagoon or
<ff lag.m dewatering facility in which the effluent from the digester is treated in month m
(tCOD / month)
FPJ .di Quantity of effluent from the digester in month m (m?/ month)
et aig,m
Weop.ei d Average chemical oxygen demand in the effluent from the digester in month m
ot digm (tCOD / m?)
Quantity of effluent from the open lagoon or dewatering facility in which the
F I
Pl effllag,m effluent from the digester is treated in month m (m? / month)
Weo et Average chemical oxygen demand in the effluent from the open lagoon or
Sefft ,cag,m

fT,m

M

dewatering facility in which the effluent from the digester is treated in month m (t
COD / m?3)

Factor expressing the influence of the temperature on the methane generation in
month m

Months of year y of the crediting period

Based on the monthly values £, the annual value f, ,, , is calculated as follows:

12
z fT,m X CODPJ,available,m

fPJ,T,y = 12

Z (CODPJ,ej]Z,dig,m —-COD PJ effl lag,m )

m=l1
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Where:
f =  Factor expressing the influence of the temperature on the methane generation
PLLy under the project activity in year y
fT =  Factor expressing the influence of the temperature on the methane generation in
" month m
CODPJ b =  Quantity of chemical oxygen demand available for degradation in the open
,avaiiable,m Iagoon Or
dewatering facility under the project activity in month m (t COD / month)
coD. . . = Quantity of chemical oxygen demand in the effluent from the digester in month m
P et digm (tCOD / month)
CcOD. . = Quantity of chemical oxygen demand in the effluent of the open lagoon or
P effl Jag m dewatering facility in which the effluent from the digester is treated in month m
(tCOD / month)
M =  Months of year y of the crediting period
5 5 5 Quantity of effluent Average chemical oxygen | Avere!ge 5 Averagg chemical oxygen
| Quantity of wastewater | Quantityof | oM theopen demand in the wastewater or | ___¢hemical i demand in the effluent from
; y . ; y + lagoon or dewatering . ) + oxygen demand : the open lagoon or
i orsludge that is treated : effluent from ! facility in which the sludge that is treated in the in the effluent | dewatering facility in which
i in the anaerobic digester | the digester ! efflu}ént from the anaerobic digester or under ! from the 5 the effl%ent frgm the
Month : (m3/month) + (m3/month) . clearly aerobic conditions . : ; .
; : +digester is treated (tCOD/m3) : digester : digester is treated
o o . (m3fmonth) | I . (tcoDm3) (tcobms)
R Fragom . Feoemagm |\ Fesettiegm | Weoodgm . Weovemagm Weootiagm
E FP-1 . FP-3 FP-2 i FP-4 cb1 i CD-3 CD-2 : CD-4
______ Oct14 | 38716 @ 866 | 20399 |\ 77 | 002754 : 000168 . 000491 . 000074
Lo Nov4 26238 4 26 | 18se2 | 7s62 | 0.04076 | 000193 | 000194 i 000028
. Dec-t4 1 51704 1 615 i 38341 i 15049 .. 004703 . 000163 i 000145 . Gz
L dan5 L1460 1 244 G 6426 G 1095 . 004979 . 000078 . 000091 . 000017
Febds G 1002 23 G 789 . 009773 : 000049 : 000066 . 000011
Mar-15 | 4271 | 397 | 654 § 0 0 . 0.00036 |  0.00047 | 0 §
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Table A-2 Calculation of factor expressing the influence of the temperature (T;,,) on the methane generation in year y
(fpy.7; Project scenario)
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CODPJ,efﬂ,dig,y CODPJ,efﬂ,Iag,y
Quantity of chh?aﬁlitga?f
Quantity of chemical oxvaen Factor Quantity of
chemical oxygen der}rgn d expressing chemical oxygen
oxygen  demand in the : | available for the demand available
demandin : effluent of the | CODpyeigigm- ! dearadation in influence of Average Average for degradation in frm®
Month the effluent | openlagoonin | CODgjesjagm | ?he oben the temperature ' temperature | the open lagoon | CODp, ayailable,m
fromthe : whichthe : (tCOD/month) : lagoon Ender temperature (C) (K) under the project | (tCOD/month)
digesterin : effluent from : : t%e roiect on the activity in month
yeary . the digesteris actiF\)/itJ o methane m-1
(tCOD/m) ! treated in year montlem generation (tCOD/month)
.y (tcOD/m) | (tCOD/month)
coDPJ,effI,dig,m i CoDPJ,effI,Iag,m i CODPJ,avaiIabIe,m fT,m T2m T2 m CODPJ,avaiIabIe,m-1
Oct-14 100.1601 0.056758 100.1033 168.1349 0.86 28.2 301.36 487.0000 144.6473
Nov-14 36.5533 2.117304 34.4360 69.6273 0.79 27.2 300.36 168.1349 55.0540
Dec-14 55.5944 4.063338 51.5311 68.8362 0.75 26.6 299.76 69.6273 51.7277
Jan-15 5.8480 0.186116 5.6619 24.5017 0.73 26.2 299.36 68.8362 17.7958
Feb-15 0.4877 0 0.4877 6.5774 0.75 26.6 299.76 24,5017 4.9426
Mar-15 0.3074 0 0.3074 1.6840 0.79 27.2 300.36 6.5774 1.3316
199 6
. Zfrm X CODp, avaitablem boo21s5
_Z (CODepygiidigy = CODpyefitlagy) L= S
fouty : 1.4310
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_______ Parameter  : .. Descrption i . Vale __:  Unit . Source
Project emissions from treatment of wastewater effluent from the anaerobic digester (PEcha effiuent,y)
GWPcp4 Global Warming Potential of methane 25 tCO,e/tCH, IPCC 2006
Bo Maximum methane producing capacity 0.21 tCH,tCOD IPCC 2006
CODpy effi dig,y ' Quantity of chemical oxygen demand in the effluent from the digester ! 199 ! tCOD ' o
Tk ET IR AR B T D P EEEEEEEEES b ' Data monitoring and
coD + Quantity of chemical oxygen demand in the effluent of the open lagoon or ! 6 5 {COD ! calculation
..My : dewatering facility in which the effluent from the digesteristreated  : T TTT i
Equation: (CODpy effidigy - CODpy el lagy) 193 tCOD calculation
£ Factor expressing the influence of the depth of the lagoon on methane 5 70% 5 ) : ACM0014 version
_____________ _igemeraton i T 1031;Depth>5m
f : Factor expression the influence of the temperature on the methane ! 14310 ! ) + calculation, refer to
___________ T .....l.generationunderthe projectactivity T b 1P Tyworksheet
Average baseline methane conversion factor (fraction) in year vy, | | |
MCFp,, 1 representing the fraction of (CODg, emy X Bo) that would be degraded to CH4. 1.0017 | fraction 1 calculation
i (MCFpg_y =fd x fPJ,T,y ) : : '
Equation: i PECH4,ef‘quent,y = GWPCH, x MCFPJ_y x BO x (CODPJ‘efﬂ’dig‘y = CODPJ‘efﬂJag‘y) i 1,013 i tCO2e i Calculation

The project emission from treatment of wastewater effluent from anaerobic digester is 1,013 tCO.e.

(ii) Project emissions related to physical leakage from the digester

The proposed Project activity includes the construction of a new anaerobic digester. The emissions directly associated with the operation of digesters involve the
physical leakage of methane from the digester system, although this is unlikely. Methane emissions from the new digester are calculated as follows:

PECH4,d[gest,y = E)iogas,y X FLbiogas,digest X WCH4 ,biogas,y X GWPCH4 X 0001
Where:

Version 05.1 Page 42 of 53



PE

CH, digest,y

F

biogas,y

FL

biogas ,digest

WCH4 ,biogas,y

Project emissions from physical leakage of methane from the anaerobic digester

(tCO2e / yr)

Amount of biogas collected in the outlet of the new digester in year y (m3/ yr).For
ex-ante calculation the expected biogas production of 9818,182 m3/year has

been assumed.

Fraction of biogas that leaks from the digester (m® biogas leaked / m® biogas

produced)

Concentration of methane in the biogas in the outlet of the new digester (kg CH4
/ m3®) based on fraction of methane in biogas and the density of methane at normal

conditions of 0.7168 kg/m3.
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GWP Global Warming Potential of methane valid for the commitment period (tCO2e /
CHy tCH4)
Project emissions from physical leakage of methane from the anaerobic digester (PEcha digest,y)
| | ' FSR (= Vepay / 0.6;
_ ; . . . . 3 . applied 60% methane
Foiogas,y 5 Amount of biogas collected in the outlet of the new digester in year y 3,573,640 m~/yr ' contents: round off to
: the 10,000)
FLopiogas, digest Fraction of biogas that leaks from the digester ; 0.05 ; m*/m?® ACMO0014 Version03
I I 3 = pcHa,zo3k / 0.6 =
WCH4,biogas.y 5 Concentration of methane in the biogas in the outlet of the new digester 0.425 kg/m 5 (applied 60% methane
! : contents)
GWPci4 | Global Warming Potential of methane 25 tCOeftCH, | IPCC 2006
Equation: E PECH4,digest,y = Fbiogas,y x FLbiogas,digest X WCHa,biogas,y ¥ GWPchs % 0.001 1,900 tCO2e E Calculation

The project emission from physical leakage of methane from anaerobic digester based on ACM0014 version 03.1 is 1,900 tCO.e.

iii) Methane emissions from flaring

The Project will install a flare in order to burn biogas when the boiler is not available because of failure or malfunction. According to ACM0014 version 03.1, methane
released as a result of incomplete combustion in the flare is calculated based on the “Tool to determine project emissions from flaring gases containing methane”.

Project emissions from flaring of the residual gas stream are calculated based on the flare efficiency and the mass flow rate of methane in the residual gas stream
that is flared. The flare efficiency depends on both the actual efficiency of combustion in the flare and the time that the flare is operating. For enclosed flares, either
of the following two options can be used to determine the flare efficiency:

Version 05.1
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(a). To use a 90% default value. Continuous monitoring of compliance with manufacturer’s specification of flare (temperature, flow rate of residual gas at the

inlet of the flare) must be performed. If in a specific hour any of the parameters are out of the limit of manufacturer’s specifications, a 50% default value
for the flare efficiency should be used for the calculations for this specific hour.
(b). Continuous monitoring of the methane destruction efficiency of the flare (flare efficiency).

This project proposes to use a 90% default value as the enclosed flare efficiency.
In case of open flares, the flare efficiency cannot be measured in a reliable manner (i.e. external air will be mixed and will dilute the remaining methane) and a
default value of 50% is to be used provided that it can be demonstrated that the flare is operational (e.g. through a flame detection system reporting electronically on
continuous basis)). If the flare is not operational the default value to be adopted for flare efficiency is 0%.
The project proposes to use a 50% default value as the open flare efficiency.

Methodological “Tool to determine project emissions from flaring gases containing methane” defines the steps to determine project emission from the flaring of
biogas.

Determination of methane mass flow rate in the residual gas on a dry basis

TMRG,h = FVRG,h X vaH4,RG,h X Pcu, n

Variable Description Sl Unit
™ ., Mass flow rate of methane in the residual gas in hour h kg/h
FV. Volumetric flow rate of the residual gas in dry basis at normal m® h

RGH conditions in hour h
ﬁ, Volumetric fraction of methane in the residual gas on dry basis -

CHy RG in hour h

Lo Density of methane at normal conditions (0.716) kg/m®

Determination of the hourly flare efficiency

As per the “Tool to determine project emissions from flaring gases containing methane” in case of enclosed flares and use of the default value for the flare
efficiency, the flare efficiency in the hour h ('h gare p) is:
= 0% if the temperature in the exhaust gas of the flare (Tsare) is below 500 °C for more than 20 minutes during the hour h.
=  50%, if the temperature in the exhaust gas of the flare (Tqa) is above 500 °C for more than 40 minutes during the hour h, but the manufacturer’s
specifications on proper operation of the flare are not met at any point in time during the hour h.
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=  90%, if the temperature in the exhaust gas of the flare (Ty4.) is above 500 °C for more than 40 minutes during the hour h and the manufacturer's
specifications on proper operation of the flare are met continuously during the hour A.

This project assume in ex-ante calculation that project activity meet the requirement to use a default value of 90% for enclosed flare and 50% for open flare.

Calculation of annual project emissions from flaring
Project emissions from flaring are calculated as the sum of emissions from each hour h, based on the methane flow rate in the residual gas (TMRG’h ) and the flare

efficiency during each hour h (77, , ), as follows:

8760 GWP
PE =>TM,. x(1-n x—
flare,y ; RG,h ( flare,h ) 1000
Variable Description Sl Unit
PE Project emissions from flaring of the residual gas stream in tCO2e
flare,y year y
™ ., Mass flow rate of methane in the residual gas in the hour h kg/h
M tares Flare efficiency in the hour h -
GWP,, Global Warming Potential of methane valid for the commitment tCO2e/tCH4
4 period

Under normal operation, all recovered biogas is supplied to a boiler to generate steam. As the biogas can be stored in the in-ground digester the biogas is expected
to be flared for four days during the one week Ramadan holidays and one hour per week for flare maintenance. Therefore, the ex-ante calculation provided in
section B.6.3., project emissions resulted from flaring as mentioned above have been considered. Equations provided thus far are used for ex-post calculation of
emission reductions.

Project emissions from flaring of biogas generated in the anaerobic digester (PEgary) [enclosed flare]

FVran 5 Volumetric flow rate of the residual gas in dry basis at normal conditions in 50,589 m3ly monitoring data
___________________________ L S S
Mewaren i Volumetric fraction of methane in the residual gas on dry basis inhourh A5 S N R monitoring data
Powan i Densityof methane atnormal condion G 0716 ... kgm3 | FlaringTool

TMrgh i Mass flow rate of methane in the residual gas in the hour h 21,452 :
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Ntare.n | Flare efficiency in hour h 0.90 - .
GWPch4 + Global Warming Potential of methane valid for the commitment period ; 25 + tCO2e/tCH4
Equation E PE flarey = TMRG,h X (1 = r]ﬂa,e,h) X GWPCH4 x 0.001 54 tCOze

__________________________________________________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________________________________________

FVron yeary | 30,470 m3ly monitoring data
Nemren ! Volumetric fraction of methane in the residual gas on dry basis inhourh | 0594 | - " monitoring data
Powen | Densityofmethaneatnormalcondon 10716 |  kgm3  |FlaingTool
TMeep  Mass flow rate of methane in the residual gas inthe hourh | - 12,921
Muwen | Flareefficiencyinhourh 1 050 | S
‘GWPge | Global Warming Potential of methane valid for the commitment period | 25 i tCO2etCH4 |
Equation: | PE ey = TMeon X (1~ Miaren) XGWPGg x0.001 1162 | {COe i
"""""""""""""""""""""""" Total PE from flaing i 216 | tCOe

Project emissions from flaring of biogas generated in the anaerobic digester is 216 tCO.e.

(iv) Project emissions from land application of sludge

This step is applicable if under the project activity sludge is applied on lands. Negligible amount of sludge is expected to be accumulated in the digester which will be
extracted occasionally during the life of the project. Therefore the project emissions from land application of sludge are expected to be negligible. Hence for the ex-
ante emission reduction calculations it is conservatively assumed that 15 tonne of sludge will be applied to land every year. The project will be monitored to ensure
that any sludge removed from the digester is measured and will follow Equation 31 in the ACM14 version 03.1 methodology.

As per the methodology for conservativeness, an MCF of 0.05 is to be used to estimate possible methane emissions from the land application treatment process to
account for any possible anaerobic pockets. These emissions are to be estimated from the following equation:

PEsludge,LA,y = CODsludge,LA,y xBox MCF;ludge,LA,y x GWPCH4 + SLA,y x WN,sludge,y x EFNZO,LA,sludge x GWB\UO
Where:
PE ..., =  Project emissions from land application of sludge in year y (tCO2e/yr)

siuage, 4

COD,....\. = Chemical oxygen demand (COD) of the sludge applied to land after the
sluage, Ly dewatering process in year y (tCOD/yr)

MCF,, ... =  Methane conversion factor for the application of sludge to lands

Siuage, sV

GWP =  Global Warming Potential of methane valid for the applicable commitment period
cHa (tCO2e/tCH4)
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SLA)y Amount of sludge applied to land in year y (t/yr)

Wy studge.y Mass fraction of nitrogen in the sludge applied to land in year y (t N/t sludge)
EFNZO,LA,sludge N20 emission factor for nitrogen from sludge applied to land (t N2O/t N)
GWP,,, Global Warming Potential of nitrous dioxide (tCO2e/tN20)

Since there is no land application for sludge within the monitoring period, the project emission is 0.

Total Project Emission is 3,129 tCOe.

E.3. Calculation of leakage

>>
According to ACM0014 version 03.1, is not necessary to consider leakage.
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Summary of calculation of emission reductions or net GHG removals by sinks

Baseline . GHG emission reductions or net GHG
.. Project .
emissions | . cions removals by sinks
or (t CO.e) achieved in the monitoring period
. or actual
ltem baseline net GHG Leakage
net GHG removals (t COze) i E
removals . p to rom
by sinks | DY Sinks 311212012 | 01/01/2013 | '°otal amount
(tCOe) | (tCO:¢)
Total 19,134 3,129 0 0 16,005 16,005

E.4. Comparison of actual emission reductions or net GHG removals by sinks with
estimates in registered PDD

Item

Values estimated in ex ante calculation
of registered PDD

Actual values achieved during this

monitoring period

Emission

reductions or GHG
removals by sinks

(t COe)

49,402

16,005

E.5. Remarks on difference from estimated value in registered PDD

>>

The actual CER generation in this monitoring period is lower than the value estimated in the PDD.

Version 05.1
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Annex 1. Special Event Log

Special Event Log
PT BIOGAS ENERGY INDONESIA

CDM-MR-FORM

Year DATE DESCRIPTION
26 — 31 Oct || CH4 Analyzer is not working
2014 1-30 Nov CH4 Analyzer is not working
1-31Dec CH4 Analyzer is not working
3 Jan Ethanol plant not processing
2015 5-31Jan Ethanol plant not processing
1-8Feb Ethanol plant not processing
15— 28 Feb | Ethanol plant not processing
1-23 Mar Ethanol plant not processing
24 — 31 Mar || Ethanol plant not processing
1 Jan — 31Mar || Methane analyzer is not working
Version 05.1
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Equipment List

Calib.
Next
Parameter Measurement Tag Brand Report! Calibration Remarks
Device Number (serial number) Sheduled
Date
Krohne Optiplux
FpJ,dig,m | Flowmeter FT-608 4000 1950 | qo.5ep-1e | WWastewater flow
(SIN A1093149) 9
Krohne Optiflux Quantity of
F dF;J’ aﬁ’ Flow meter FT-660 4000 19-1S3ep— 19-Sep-16 effluent from the
9 (S/N A1062795) digester
Quantity of the
Krohne Optiflux waste water
F dFi’J’ frff' Flow meter FT-670 4000 19'1336p' 19-Sep-16 recycle from
9 (SIN $1025692) settling pond to
Mixing tank
Krohne Optiflux .
F Py, eff, FT- 19-Sep- Quantity effluent
lag, m Flow meter Discharge 4000 13 Ugrsiepmile to water body
(S/N S1025695)
Hasler SBS Quantity of coal
FC coaly Belt Scale (S/N VHRS 6-Jun-14 6-Jun-15 utilized for Elec.
2501) Generation
EGy Electricity Itron7,(°)\(()30E SL 12-May- 12-May-17 IndoEthgnoI Plant
Meter (SIN : 37118788) 12 Electricity Meter
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Calib.
Report IV Next
Parameter Measur_ement Tag _Brand Calibration Remarks
Device Number (serial number)
Sheduled
Date
Endress+Hausser Biogas
FT-1 (SIN 22'1'\?333" 22-May-16 Utilized in
DA081B0200) Boiler
gas,y DA081C0200) Flare
Endress+Hausser .
FT-3 (SIN 22'1'\?333" 22-May-16 OBI(e)?\anlat\?e
DA081D0200) P
Monthly
Siemens Internal
W CH4, Gas analvzer GA Ultramat 23 calibration Methane
biogas, y Y (S/N 7MB2337- 06/09/14, concentration
4DR00-1CR1) 05/10/14
TC mineral
insulated
thermocoule type
T flare Thermocouples TF N, 6 mm dia x & g 27-Aug-15 Enclosed flare
14 temperature
415 mm long
(S/N:
42493M/1A)
FT- Khrone Optiflux 14-D IAdmount ?.f d
Sta, y Flow meter 656 4000 (S/N: 50 1%‘* 14-Dec-2013 foula%‘z ?rfp;r
$1025697) y y
Version 05.1
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Appendix 1.

CDM-MR-FORM

Contact information of project participants and
responsible persons/entities

Project participant
and/or responsible
person/ entity

|E Project participant
& Responsible person/ entity for completing the CDM-MR-FORM

Organization name

ISCCP Investment Platform Ltd

Street/P.O. Box

80 Anson Road

Building #28-02 Fuji Xerox Towers

City

State/Region

Postcode

Country Singapore

Telephone +65 6578 9285

Fax +65 6732 9767

E-mail jay.mariyappan@sindicatum.com
Website

Contact person

Title

Managing Director

Salutation Mr

Last name Mariyappan
Middle name

First name Jay
Department

Mobile +65 97110002
Direct fax

Direct tel.

Personal e-mail

Version 05.1
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Document information

Version Date Description

05.1 4 May 2015 Editorial revision to correct version numbering.

05.0 1 April 2015 Revisions to:

e Include provisions related to delayed submission of a
monitoring plan;

e Provisions related to the Host Party;

o Remove reference to programme of activities;

e Overall editorial improvement.

04.0 25 June 2014 Revisions to:

e Include the Attachment: Instructions for filling out the
monitoring report form (these instructions supersede the
"Guideline: Completing the monitoring report form" (Version
04.0));

¢ Include provisions related to standardized baselines;

e Add contact information on a responsible person(s)/
entity(ies) for completing the CDM-MR-FORM in A.6 and
Appendix 1;

e Change the reference number from F-CDM-MR to CDM-MR-
FORM;

o Editorial improvement.

03.2 5 November 2013 Editorial revision to correct table in page 1.

03.1 2 January 2013 Editorial revision to correct table in section E.5.

03.0 3 December 2012 Revision required to introduce a provision on reporting actual
emission reductions or net GHG removals by sinks for the period up
to 31 December 2012 and the period from 1 January 2013 onwards
(EB70, Annex 11).

02.0 13 March 2012 Revision required to ensure consistency with the "Guidelines for
completing the monitoring report form" (EB 66, Annex 20).

01 28 May 2010 EB 54, Annex 34. Initial adoption.

Decision Class: Regulatory
Document Type: Form
Business Function: Issuance
Keywords: monitoring report

Version 05.1

Page 53 of 53



