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Revision history of this document

Version Date Description and reason of revision
Number
01 21 January 2003 Initial adoption
02 8 July 2005 e The Board agreed to revise the CDM SSC PDD to
reflect guidance and clarifications provided by the
Board since version 01 of this document.
e As aconsequence, the guidelines for completing CDM
SSC PDD have been revised accordingly to version 2.
The latest version can be found at
<http://cdm.unfccc.int/Reference/Documents>.
03 22 December 2006 e The Board agreed to revise the CDM project design

document for small-scale activities (CDM-SSC-PDD),
taking into account CDM-PDD and CDM-NM.



http://cdm.unfccc.int/Reference/Documents�

PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03 UNFCCC .‘

CDM - Executive Board

Title of the project activity: UPOIC Wastewater Treatment for Energy Generation, Krabi

Current version number of the document: Version 11, October 11, 2011

A.2. Description of the small-scale project activity:

Purpose of the project activity, reduction of greenhouse gases

United Palm Qil Industry Public Company Limited (UPOIC) has a crude palm oil mill located in Krabi
Province, Thailand at approximately 814 km south of Bangkok. The mill produces Crude Palm Qil (CPO)
from the Fresh Fruit Bunches (FFB) at capacity of 175,200 tonnes FFB /year, 300 days per year of
operation. From the production processes, there is high organic content wastewater called Palm Oil Mill
Effluent (POME) generated at approximately 0.59 m*ton FFB'. This POME has Chemical Oxygen
Demand (COD) of 60,000-80,000 mg/L which is currently treated in an open lagoon system using
anaerobic, facultative and polishing ponds, with a depth greater than 2 meters, without aeration (for more
details please refer to Section B.2., Table 4 and Figure 4-5). Methane is formed during the anaerobic
conditions in the ponds and emitted directly to the atmosphere.

The purpose of ‘UPOIC Wastewater Treatment for Energy Generation, Krabi’ is to shift from traditional
wastewater treatment in opened anaerobic ponds with uncontrolled release of methane to the atmosphere
to a closed digester system with biogas capture using Completely Stirred Tank Reactors (CSTR) to
extract and capture the methane gas from the high organic laden waste water. The captured gas will be
produced electricity which will be utilized in the palm oil factory. Surplus electricity will be fed into the
national grid. Hence, the ultimate purpose of the project activity is to reduce greenhouse gases (GHGS)
emissions to the atmosphere, produce electricity, and contribute to an environmentally and socially
sustainable development of wastewater treatment at UPOIC.

How the project reduce greenhouse gas emission

The project involves technology know-how transfer to local communities. The CSTR system for this
project is developed by the Energy Research and Development Institute (ERDI) of Chiang Mai University
in the north of Thailand to enhance the treatment efficiency for POME which has special characteristics,
containing oil and other ingredients different from other industries (details of the technology shown in
section A 4.2). The know-how transfer will be done by technicians from ERDI during a training program.
The training includes technical, environmental and safety knowledge and operational and maintenance
instructions.

The CSTR creates an enclosed anaerobic environment which enables bacteria to digest and convert the
organic matter in wastewater into biogas. The captured biogas is approximately 2,622,256 m*/year will be
piped to the 2 sets of 952 kW-generator, to produce electricity which will be self-utilized in the palm oil
factory and fed into the electricity grid. Any excess biogas will be flared.

110-day measuring data at UPOIC, Krabi, June-July 2009



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03 UNFCCE ,‘
P ’

CDM - Executive Board

The baseline scenario of the project;
= POME is treated in the existing opened anaerobic lagoons of the factory. This anaerobic process
generates and emits biogas containing methane into the atmosphere.
» The Thai electricity grid generates and emits GHGs from a combination of natural gas, coal, oil,
and other fuel sources.
The project scenario;
= POME is treated in CSTR system. The produced biogas is captured and utilized for electricity
generation. The produced methane is, thus, not emit into the atmosphere.
= The generated electricity is partly used in the factory and partly fed into the grid. The GHGs
emission is reduced due to the replacement of fossil fuel that generally is required for generation
of grid electricity with this renewable resource.

The view of the project participants of the contribution of the project activity to sustainable
development

The project activities can fulfill the CDM project eligibility criteria set by Thai DNA ‘Thai Greenhouse
Gas Organization (TGO)’. This sustainable development criteria for CDM project in Thailand focuses on
four major aspects as described below and summarized in Table 1.

National Resources and Environment: The gas produced from POME by anaerobic digestion process will
be captured and utilized for electricity generation. Thus, the GHG emission and the offensive smells from
the POME will be minimized. The COD of the treated wastewater will be reduced by approximately 90
percent® and will be further used for irrigation in their own factory and not contributed to additional smell
or harmful discharge to open water bodies. The produced biogas will be used to generate electricity for
self-utilizing (biogas system and Palm Qil Factory) at approximately 895 MWh/year and feed into the
grid at approximately 4,784 MWh/year that would otherwise produced from fossil fuels with high green
house gas emission. This substitution would lower the emission of other air pollutants i.e. dust, sulfur
dioxide, etc. as well. Since the project will modify the existing anaerobic ponds and available space in the
existing pond area to serve the new system, the new land will not be used thus, the natural resource
indicator will not be disturbed by the proposed project activities.

Social: As a result of methane emissions reduction, offensive smells from the POME will be minimized.
The project activity will thus improve working standards of employees and living standards of the local
community. In addition, the project owner has set up a budget in order to share benefit from CERs
revenue to local stakeholder for social contribution such as support local activity, support education of the
poor, etc.

Development and/or technology transfer: This project will involve technology and know how transferred
from institutional to local people. The local staff will be trained for the operations and maintenance of the
technology. The technology is replicable and will induce more installations in similar agricultural sectors
or wastewater treatment conditions.

2 Wastewater analysis of the Lamsoon (Thailand) PLC which used the digester developed by the Energy Research
and Development Institute, 2009
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Table 1: Sustainable Development Criteria/Indicator for CDM Projects in Thailand

Criterion met

Sustainable Development Criteria/lndicator by project

activit

1 Natural Resources and Environment Indicators
1.1 | Environment Indicators

- Reduction of greenhouse gases emission as specified the Kyoto Protocol YES
- Reduction of air pollutant emission in compliance with air quality standards YES
- Noise pollution (in compliance with government standards) YES
- Odor pollution (in compliance with government standards) YES
- BOD Loading in wastewater (in compliance with government standards) YES
- Waste management YES
- Soil pollution (in compliance with government standards) YES
- Groundwater contamination YES
- Reduction of hazardous waste YES
1.2 | Natural Resource Indicators
- Water demand and efficiency of water usage YES
- Soil, coastal and river bank erosion YES
) Increase green areas under the project’s initiative(in accordance with provincial green YES
areas statistics)
- Ecosystem diversity YES
- Species diversity YES
- Use/import of GMO and/or alien species to the project site YES
2 Social
- People’s participation (assessed by the level of participation being organized) YES
) Ac_tivities promoting social development, culture, and ‘sufficiency economy’ YES
philosophy
- Workers health and surround community health YES
3 Development and/or technology transfer indicators
- Technological development YES
) Pos_t Project Implementation Plan or Post Crediting Period Plan as outlined by the YES
project
- Capacity-building YES

4 Economic indicators
4.1 | Increasing income of stakeholders

- Increasing income of the workers YES
Increasing income of other stakeholders, such as increases in income of farmers

) through selling raw materials to the project YES
4.2 | Energy

- Use of alternative energy YES
- Energy efficiency YES
- Increase in using local content YES
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Economics: The construction, operation and maintenance of the anaerobic wastewater and biogas system
will create additional employment opportunities. During construction within 18 months a total of
approximately 40 temporary jobs and during operation 5 permanent jobs (technicians, engineers) will be
created. Moreover, the project activity helps to reduce the dependency on fossil fuels by implementing a
modern technology that produces biogas fuel (autonomous renewable energy).

\ A3. Project participants: \

Name of Party involved (*) Private and/or public entity(ies) Kindly indicate if the Party
((host) indicates a host Party) project participants (*) involved wishes to be considered as
(as applicable) project participant
(Yes/No)
Thailand (host) Private entity: No
United Palm Qil Industry PCL

Thailand has ratified the Kyoto Protocol on 28/08/02

\ A.4.  Technical description of the small-scale project activity: \

In Southern of Thailand, approximately 814 km. south of Bangkok, 27 km from Krabi City, and 13 km
from Krabi airport.

\ A.4.1. Location of the small-scale project activity: \

\ A4.1.1. Host Party(ies): \
Kingdom of Thailand

\ A4.1.2. Region/State/Province etc.: \
South, Krabi Province

\ A4.13. City/Town/Community etc: \
Nua Klong District, Huay Yoong Sub-district

A4.14. Details of physical location, including information allowing the

The United Palm Qil Industry Public Company Limited factory is located 814 km south of Bangkok in
Krabi Province. The complete address is as follows (see Figure 1):

96 Moo 6 , Nua Klong-Kao Panom Rd., Huay Yoong Sub-district, NuaKlong District, Krabi Province,
81130 Thailand Tel. +6675 621 919 Fax. +6675 621 922

The coordinates are as follows: 8°9°2382°" N; 99°1°4009"" E.



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03 UNFOCE .
~y

CDM - Executive Board

TarkslkTes Froa

: o
$t v Praiont Babeta Hufion Pas

Myanmar .~ "~
; T

Jaaan ;
pliatturn sl Tachoakils Cobage of b
1} Turriagd s g i

o o

d Bocts Hab, V¥
Bisazr, M ¥

L

S E.‘I angwat Frabi
bkt ot

taau.

=t ang die v r-u;ll.n Car
(i

Cambodia

e

i
ﬁ'l’d Lare Indaned |

E‘r‘ll!_w'nw =

Fhnor Fanh
L]

e m funsedl 15
winmmuerendaros &5 M

T e o

|
. ."lfj-l;ﬂuqiaﬁ
B |
i S

.In accordance with Appendix B of the simplified modalities and procedures for small-scale CDM project
activities, the proposed project falls under the following types and categories:

AMS-1I1.H.

Scope 13: Waste handling and disposal

Type I1 : Other project activities
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Category H : Methane recovery in wastewater treatment

AMS-1.D.

Scope 1 : Energy industries (renewable/ non-renewable source)
Type | : Renewable project

Category D : Grid connected renewable electricity generation

The project activity reduces emissions by recovering methane and utilizing as electricity. The amount of
emission reductions is less than 60,000 tonnes CO, equivalent (tCO.e) per year, which qualifies the
project under the above mentioned project type and category.

Technology description

At present, UPOIC factory has daily average production rates of 175,200 tonnes of FFB (fresh fruit
bunches) per year. Currently the factory is operating a conventional open pond waste water treatment
system with several open ponds. (The existing open pond system and the biogas system master plan is
shown in Figure 2). A digester treatment technology will be implemented at UPOIC to treat the
wastewater generated in the production processes. An average of 0.59 m® wastewater per ton of FFB is
generated during 10-day campaign and this result is cross-checked with the benchmarking
implementation report for United Palm Oil Industry Public Co., Ltd. studied by Thai-German Program for
Enterprise Competitiveness which indicates the specific waste water generation rate of UPOIC is between
0.45-0.76 m® wastewater per ton of FFB ®, therefore the wastewater generation rate of 0.59 m® wastewater
per ton of FFB obtained during the 10-day campaign can be applied for estimating the volume of
wastewater. Thus approximately 350m® wastewater is generated per day. This digester system will
recover methane and produce biogas. The latter will be utilized for electricity generation for self-utilized
for palm oil factory use and feeding into the grid.

Technical Data for Developing CDM Project

Item Amount

Production Rate per year 175,200 tonnes (historical data)

Operation days 300 days (UPOIC)

Wastewater Generation Rate 0.59 m*t FFB (10-day campaign)

Wastewater Flow Rate 102,730 m*/yr

COoD (mg/l) 60,000_— 80,000 mg/I (10-day
campaign)

Estimated Biogas production rate through biogas reactor 2,622,256 m*/year (calculated)

~ 5,770 MWh/year electricity
for self-utilized and grid feed

Methane (CH,4) content in Biogas 65 % (ERDI)
Expected Technology Lifetime >10 yrs (ERDI)

Biogas Utilization

® Eco-Efficiency Benchmarking in the Palm Oil Industry, Benchmarking Implementation Report for United palm
Oil Industry Co., Ltd. period of December 2005 - February 2006.Thai-German Program for Enterprise
Competitiveness, 23 March 2006.
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Existing Open Pond Wastewater Treatment System Biogas Master Plan

Figure 2: Existing Open Pond Wastewater Treatment System and Biogas System Master Plan

The discharge from organic fractions of the palm oil production process, primarily FFB, from palm oil
mill has high chemical oxygen demand (COD). Referring to research reports and Chiang Mai University
(CMU) laboratory tests results, the discharged effluent from Palm Oil Mill has approximately 120 g
COD!/liter of which about 90% is biodegradable. The biogas production rate is ranging around 25-30 m®
of biogas per 1 m® of wastewater. The effective retention time is 20 days. These results give strategic
guidelines to design appropriate functions for biogas systems to cope with the characteristics of the
wastewater, such as enhancing of the mixing, returning and retaining the microbes.

From the study, a hybrid system has been chosen as it is the best suited for the underlying situation by
combining the advantages of completely stirred tank reactor (CSTR) and Plug-Flow digester. Because the
wastewater is characterized not only by a high COD, but also by a high load of suspended solids (SS)
with low separation ability, an adoption of traditional tank reactors to the specific site characteristics is
necessary. Thus, a CMU Plug Flow - CSTR Based System will be established. This system gives biogas
operators different necessary functions, such as flexible mixing strategy to minimize energy consumption
and maximize biogas efficiency. The system is designed based on a zero downtime operation mode which
reduces operation cost in comparison to normal operation mode in which machineries and process need
warm up phase before coming into full efficient operation. Moreover, COD content in the effluent will be
reduced by about 90% and enter the conventional opened pond post treatment process. Thus, the project
activity will not only reduce GHG emissions, but also enhance the quality of effluent from the palm oil
plant through a significant reduction of COD. The digested effluent will be used for irrigation purposes at
surrounding palm plantations. A small amount of sludge will be collected in a sand bed filter and applied
to the palm plantations as fertilizer next to the pond system. The hybrid system ensures a continuous high
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contact rate of bacteria in the reactor. The top of the digester is equipped with a plastic sheet system to
collect all the generated biogas to be stored and utilized as a renewable energy source.

Besides the tank reactor, being the central element of the improved treatment process, the following
components will be installed:

- Pretreatment Pond

The pond allows temperature adjustment of wastewater leaving the production process as well as a first
sedimentation of solid components;

- Distribution Tank

The distribution tank continuously pumps screened effluent to the hybrid system;

- Sand Bed Filter

The filter separates the solid and liquid parts of collected sludge from the bottom of the digester;

- Post Treatment and storage pond

Overflow effluent of the hybrid digester and effluent from the sand bed filter will be further treated in the
existing open pond system.

- Biogas Filter

Retained gas will be firstly channelled through a biogas filter in order to remove hydrogen sulphide
(H,S).

The capacity of the biogas system at UPOIC, Krabi province is 12,000 m?®, including the two 6,000 m®
reactors. This system can support 550 m?® of wastewater per day (estimated wastewater of the project is
345 m%day) and it can yield 13,750 m?® of biogas (estimated produced biogas of the project is 8,741
m*/day). The effluent after post treatment is applied as fertilization for palm fields according to the zero
discharge policy. The sludge from the anaerobic reactors, collected at the sand bed filter, will be applied
to the palm plantation beside the pond system. As soon as the sludge is entering the sand bed filter it is
coming into aerobic conditions in which any methane production will stop, thus the sludge emissions can
be neglected (see also Section B.6.1 Explanation of methodological choices, Project Activity Emissions,
p 25). The flow diagram in Figure 3 summarizes the described process.

The captured biogas is pumped through a pipeline delivery system to 2 sets of generator of 952 kW each.
The electricity generated by the gas engines will replace the power purchased from the grid and sell the
surplus electricity to the grid. The generator manufactured by Guascor (Spain), model GUASCOR
SFGLD 560, is applied for this project. The maximum biogas consumption rate of the generator is 400 m®
biogas/hour. The technical data of the electricity generator is shown in Table 2.

In case there is any excess biogas left from the generator, it will be flared by the 500 m*hr enclosed flare
manufactured by BKE, local manufacturer, will be installed at site. The flare is designed for 0.7 second
(700 ms) retention time at temperature 1,000 °C (lower temperature has more retention time) whereas the
methane ignition delay time is less than 50 ms. It is certified* that the methane destruction efficiency is
higher than 90% as long as the biogas burning rate is not more than 500 m*hr and the flue gas
temperature inside the enclosed is above 700 or more than 100 °C above the biogas auto ignition
temperature. The expected technology lifetime is approximately 20 years.

* The certify document from technology provider, BKE Combustion Control Co., Ltd, issued on May 12, 2009.

10
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Figure 3: Flow Diagram of UPOIC’s Wastewater Treatment Process and Biogas System
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Table 2: Electricity Generator Specification Applied in the Proposed Project Activity

Manufacturer GUASCOR
Engine type SFGLD560

Cycle 4 strokes

Cylinder number 16

Disposition “V” form 60°
Aspiration Turbocharged-after-cooled
Rotation (from flywheel end) Counter clockwise
Bore 160 mm

Stroke 175 mm
Displacement 56,30 Liters
Speed 1.500 r.p.m
Compression ratio 11,7t01
Mechanical power 24h/24 (continuous duty) ISO 3046/1 985 kWhb
Electrical power 24h/24 (continuous duty) @ cosg=1 952 kwe

Total available power deducting the parasitic loses 938 KWe
Maximum intake back pressure 450 mm wc
Expected Technology Lifetime >15 years

Technology Transfer

Biogas system is developed by the Energy Research and Development Institute of Chiang Mai University.
The biogas gensets will be provided by a European equipment supplier (Gauscor) and the flaring
equipments are designed and manufactured by the technology provider of the host country (BKE
Combustion Controls Co., Ltd.). One year follow-up and training is fixed in the contract with Chiang Mai
University to support the factory. The work instruction has been set up and the respective documentation
will be included in existing ISO 9001:2000/1SO 14001:2004 system. Technical training for genset
operation is also contracted. Maintenance of all equipments will be performed inline with the supplier
specifications.

Environmentally Safe and Sound Technology

The technology is expected to be environmentally safe. The project got approved by Thai DNA on
Sustainable Development, which is a criteria checking on environmental, social, and economic impacts.
The parameters that will be controlled to ensure the systems proper operation, for example, are pH,
volatile fatty acids and alkalinity. Analysis will be done by the factory laboratory and external accredited
laboratory.

12
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The estimated amount of emission reductions over the chosen crediting period is summarized in Table 3.
The emission reduction is tabulated for crediting period of 10 years. In this project, year one starts from
01/09/2011 until 31/12/2011; year two from 01/01/2012 until 31/12/2013 and so forth for consecutive
years until 31/08/2021.

Table 3: The Estimated Amount of Emission Reductions over the Chosen Crediting Period

Annual estimation of emission reductions in
Year
tonnes of CO.e
2011 (4 months) 6,001
2012 18,002
2013 18,002
2014 18,002
2015 18,002
2016 18,002
2017 18,002
2018 18,002
2019 18,002
2020 18,002
2021 (8 months) 12,001
Total estimated reductions
(tonnes of CO,e) 180,017
Total number of crediting years 10
Annual average over the crediting period of 18.002
estimated reductions (tonnes of CO.e) ’

No loans from international financial institutions (IFIs) are included. The financing will be realized by
United Palm Qil Industry Company Limited with own capital, as well as the sale of generated CERs to
private investors and funding from the Ministry of Energy through their Biogas technology promotion
scheme. An official letter from the Energy Policy and Planning Office is included in the PDD Annex 2
confirming that no ODA funding is involved in the program.

large scale project activity:

As defined in paragraph 2 of Appendix C of the SSC M&P, a proposed small-scale project activity shall
be deemed to be a debundled component of a large project activity if there is a registered small-scale
CDM project activity or a request for registration by another small-scale project activity:

e By the same project participants;
¢ In the same project category and technology/measure; and
o Registered within the previous 2 years; and

13
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e Whose project boundary is within 1 km of the project boundary of the proposed small-scale activity at
the closest point.

The proposed project activity is not a debundled component of any larger project activity as there is no

other small-scale project activity that fulfills the above mentioned criteria.

SECTION B. Application of a baseline and monitoring methodology

The approved methodology, AMS Ill.H. “Methane Recovery in Wastewater Treatment”, Version 15
(EB55,2010), valid from 10/08/2010 is applied. This methodology is based on the baseline approach from
paragraph 48 of the CDM modalities and procedures “Existing actual or historical emissions as
applicable”.

Due to incomplete flaring in line with methodology AMS I111.H, the “Tool to determine project emissions
from flaring gases containing Methane” Version 01 (EB28, Annex 13) is applied in order to calculate
project emissions.

Due to the project will utilize the captured biogas for electricity generation purpose thus, AMS | D. “Grid
connected renewable electricity generation”, Version 16 (EB 54, 2010) as valid from 11/06/2010 is applied
to the electricity generation component of the project.

To apply AMS 1.D., the “Tool to calculate the emission factor for an electricity system” Version 2.1.0
EB60, Annex8) is required to complete the calculation of emission from electricity generation.

B.2 Justification of the choice of the project category:

The project activity involves the introduction of treatment in an anaerobic reactor with biogas recovery as
a sequential treatment step for the wastewater that is presently being treated in an anaerobic lagoon
without methane recovery. The captured methane will be used as fuel source for electricity generation
feeding to the grid. The project activity falls into the AMS I1I.H and AMS 1.D. To justify the choice of
project category, the section ‘technology/measure’ of AMS I11.H is considered as described.

(a) Substitution of aerobic wastewater or sludge treatment systems with anaerobic systems with
biogas recovery and combustion; N/A

(b) Introduction of anaerobic sludge treatment system with biogas recovery and combustion to a
wastewater treatment plant without sludge treatment; N/A

(c) Introduction of methane recovery and combustion to a sludge treatment system; N/A

(d) Introduction of biogas recovery and combustion to an anaerobic wastewater treatment system

such as anaerobic reactor, lagoon, septic tank or an on site industrial plant; YES (introduction
of biogas recovery and combustion to an anaerobic open lagoon system)

(e) Introduction of anaerobic wastewater treatment with biogas recovery and combustion, with or
without anaerobic sludge treatment, to an untreated wastewater stream;_N/A
() Introduction of a sequential stage of wastewater treatment with biogas recovery and

combustion, with or without sludge treatment, to a wastewater treatment system without
biogas recovery (e.g. introduction of treatment in an anaerobic reactor with biogas recovery

14
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as a sequential treatment step for the wastewater that is presently being treated in an
anaerobic lagoon without biogas recovery). N/A

2. In cases where baseline system is anaerobic lagoon the methodology is applicable if:

(@) The lagoons are ponds with a depth greater than two meters, without aeration.The value for
depth is obtained from engineering design documents, or through direct measurement, or by
dividing the surface area by the total volume. If the lagoon filling level varies seasonally, the
average of the highest and lowest levels may be taken YES ;

(b) Ambient temperature above 15°C, at least during part of the year, on a monthly average basis
YES;

(c) The minimum interval between two consecutive sludge removal events shall be 30 days YES

3. The recovered biogas from the above measures will be utilized for the following applications instead of
combustion/flaring;

(@) Thermal or electrical energy generation directly; Yes, biogas will be used for electricity
generation for self-utilized and grid feed. The flaring is foreseen for emergency cases only.

(b) Thermal or electrical energy generation after bottling of upgraded biogas; N/A

(c) Thermal or electrical energy generation after upgrading and distribution: N/A

(i) Upgrading and injection of biogas into a natural gas distribution grid with no significant
transmission constraints;
(if) Upgrading and transportation of biogas via a dedicated piped network to a group of end
users;
(d) Hydrogen production. N/A

In conclusion, the project falls into measures 1(d), 2(a) to 2(c) and 3(a). The applicability conditions of
AMS II1.H and AMS |.D compared to the project activity are shown in Table 4.1 to 4.2

Table 4.1: The Applicability Conditions of AMS I11.H Version 15 compared to the Project Activity

No. Applicability Criteria Project Conditions
1 As the project activities are covered under The project will generate electricity then, AMS I.D
paragraph 3(a), that component of the is applied. The project is not a cogeneration system
project activities can use a corresponding and the installed capacity is below 15 MW
methodology under type I. thresholds (total maximum generator capacity is
952 kWe x 2 set = approx. 2MW).

15
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2 New facilities (Greenfield projects) and - The project activity takes place at an existing
project activities involving a change of wastewater treatment system. An additional
equipment resulting in a capacity addition of | sequential wastewater stage is included. The
the wastewater or sludge treatment system existing wastewater pond treatment system was
compared to the designed capacity of the designed for a capacity of 75 ton FFB/hour in 2004
baseline treatment system are only eligible and the wastewater flow rate of 1,000 m*/day.
to apply this methodology if they comply - Historical FFB processing rates show that this
with the requirements in the General capacity was not achieved within the last 5 years up
Guidance for SSC methodologiess to March 2009.
concerning these topics. In addition the - The new system has a design capacity of 350
requirements for demonstration of the m*/day according to the historical wastewater and
remaining lifetime of the equipment thus it can be concluded that the project activity is
replaced as described in the general not resulting in a capacity addition.
guidance shall be followed.

3 Measurement is limit to those that result in The project has CO, emission reduction about
aggregated emission reductions of less than | 18,002 tonnes per year.
or equal to 60 kt CO, equivalent annually
form all type 111 components of the project
activity.

4 In cases where baseline system is anaerobic | UPOIC wastewater treatment system consists of

lagoon the methodology is applicable if:

(a) the lagoons are ponds deeper than 2
meters, without aeration. The value
for depth is obtained from
engineering design documents, or
through direct measurement, or by
dividing the surface area by the total
volume. If the lagoon filling level
varies seasonally, the average of the
highest and lowest levels may be
taken.

(b) The ambient temperature is above
15°C, at least during part of the year,
on a monthly average basis,

(c) The minimum interval between two
consecutive sludge removal events
shall be 30 days

series of open lagoons which are anaerobic ponds,
facultative ponds and polishing pond. (see detail in
Figures 4 and 5). The existing pond system are
identified as followed,

(a) Anaerobic pond consists of pond named
‘anaerobic ponds no 1-4’ and *facultative
ponds no. 1-2’. According to engineering
design the depth is 5 meters.

(b) The monthly average temperature over the
year of Krabi Province is above 15°C (base
on the temperature record at Trang
Meteorological Department years 1999-
2003 which is the closest station to project
site).

(c) The interval between two consecutive
sludge removel events is about 2-3 years

Table 5.2: The Applicability Conditions of AMS I.

D compared to the Project Activity

Applicability Criteria

Project Conditions

This category comprises renewable energy
generation units, such as photovoltaic, hydro,
tidal/wave, wind, geothermal and renewable
that supply electricity to a national or a
regional grid.

The project uses biogas recovered from the
wastewater treatment system to generate electricity
and export to the national grid.

This methodology is applicable to project

The project involves the installation of new gas
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activities that (a) install a new power plantata | engines at site where there was no renewable energy
site where there was no renewable energy power plant operating prior to the implementation of
power plant operating prior to the the project activity.

implementation of the project activity
(Greenfield plant); (b) involve a capacity
additions; (c) involve a retrofitz of (an) existing
plant(s); or (d) involve a replacements of (an)
existing plant(s).

3 If the new unit has both renewable and non- 2 gas engines with a capacity of 952 kW each, will
renewable components (e.g.,.a wind/diesel be installed by the project activity. The project is
unit), the eligibility limit of 15 MW for a small | within the 15 MW thresholds.

scale CDM project activity applies only to the
renewable component. If the unit added co fires
fossil fuel, the capacity of the entire unit shall
not exceed the limit of 15 MW.

B.3 Description of the project boundary:

From the paragraph 13 of AMS II1.H “The project boundary is the physical, geographical site where the
wastewater and sludge treatment takes place in baseline and project situation. It covers all facilities
affected by the project activity including sites where the processing, transportation and application or
disposal of waste products as well as biogas takes place.” Thus, the project boundary covers the
wastewater treatment facilities (cooling ponds, reactors and post-treatment ponds) as well as the facilities
for the combustion of the biogas and electricity generation as indicated in Figure 3 in section A.4. Figure
4 represents the boundaries of baseline and proposed project activities;

- Baseline area and activity: covers the existing open pond system from the first anaerobic
pond to the last polishing pond and the electricity consumption of equipments of the pond system and the
plantation area where the treated wastewater is applicable for agricultural purpose.

- Project area and activity: covers the project digester facilities, post treatment pond system
which is adjusted from the existing pond system, electricity consumption of the new system, combustion
of biogas and electricity generation and the plantation area where the treated wastewater and small
amount of sludge are applied. No transportation would be required in the project scenario.

Since the series of existing open ponds will be changed in function after project development thus, these
ponds will be considered as ‘affected’ from the CDM project (see Figure 5). The electricity generated
from biogas will be firstly supplied to the palm oil factory to meet the in-house demand and the surplus
electricity will be fed to the national grid system. Regarding electricity generation, the newly installed
electricity generation equipments and the combustion components is included in the project but the palm
oil plant is considered as ‘not affected’ since its process will not be changed due to the project activities
whether the source of electricity used will be supplied from national grid or project electricity generation
system.
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Figure 4: Baseline and Project Boundary of UPOIC Wastewater Treatment for Energy Generation, Krabi
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Baseline**

Influent -, = 245 m3/day
COD 64,626 mg/L

Pond Volume 3,441 m3
VLR 6.47 kg/m3.day
Efficiency 5%

1.Anaerobic pond 1

COD 61,390 mg/L

A Pond Volume 11,238 m3
2.Anaerobic pond 2 | VLR 1.88 kg/m3.day
Efficiency 70%
COD 18,575 mg/L
A Pond Volume 17,246 m?
3.Anaerobic pond 3 | VLR 0.37 kg/m3.day
Efficiency 36%
COD 11,962 mg/L
y Pond VVolume 10,276 m3

4. Anaerobic pond 4 | VLR 0.40 kg/m?.day
Efficiency 67%

COD 3,989 mg/L

y Pond Volume 10,843 m3
5.Facultative pond 1 | VLR 0.13 kg/m?.day
Efficiency 31%
COD 2,754 mg/L
4 Pond Volume 2,095 m3

6.Facultative pond 2 | VLR 0.45 kg/m3.day
Efficiency 12%

COD 2,424 mg/L

A Pond Volume 15,136 m3
7.Facultative pond 3 | VLR 0.05 kg/m3.day
Efficiency 13%

COD 2,105 mg/L

4 Pond Volume 15,136 m3
8.Polishing Pond VLR 0.05 kg/m3.day
Efficiency 8%

COD 1,944 mg/L

v
To Plantation

Project

Influent

Flow 345 m3/day

l COD 64,626 mg/L

1.Cooling pond

DIGESTER

A 4 COD 58,163 mg/L

HRT 20 days

olume 6,000x2 m3
VLR 1.67 kg/m3.day
Efficiency 90%

COD 5,816 mg/L

2.Cancel Pond-No use

COD 5,816 mg/L

L

3.Anaerobic pond 1

A

COD 2,908 mg/L
y

4.Anaerobic pond 2

COD 1,454 mg/L

A

y

5.Facultat

ive pond 1

A

COD 436 mg/L

6.Facultat

A Pond Volume 2,540 m3
ive pond 2 | VLR 0.06 kg/m3.day

A

Efficiency 60%
COD 174 mg/L

y

7.0xidati

on Pond

A

COD 122 mg/L

y

8.Polishi

ng Pond

A

COD 61 mg/L

y

To Pla

ntation

Note: ** Baseline wastewater data obtained from 10 days measurement of the existing open pond system

Figure 5: Changing in Function of Baseline Wastewater Treatment System due to Project Development
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B.4.  Description of baseline and its development:

The POME is discharged to the open ponds system located in the factory area without discharging to the
public water body. Anyway, the wastewater is treated in order to reduce the effect of odour on nearby
community and for using in the project plantation area. The Factory Act B.E.2535 states that the factory
which the wastewater will be discharged to public water body must treat their wastewater to meet the
standard before discharge out. Since UPOIC palm oil mill does not discharge wastewater to public waster
body, the factory does not act against any law/regulation. The small scale methodology assumes the
continuation of current practice to be the most likely baseline scenario. Since it has been verified that
there are no legal or regulatory restrictions to the continuation of current practice and thus it is considered
as being complete.

As project activities involve two components, wastewater treatment and electricity generation, the data
used for the two components of the project are summarized as followed;

Recovery of methane in wastewater treatment

The baseline scenario in the absence of the project activity at UPOIC Palm Oil Mill is the continuation of
the existing anaerobic wastewater treatment system for the palm oil mill effluent (POME) without
methane recovery and combustion. The existing POME treatment system is based on the common open
lagoon treatment method widely adopted by the palm oil industry in Thailand. Parameters used for
baseline calculation taken from the pond design and historical data records such as production capacity of
the factory (to calculate wastewater quantity), pond electricity consumption, etc. The COD is determined
by 10 days continuous baseline measurement during June-July 2009 in ambient conditions of the site.
Average values from the measurement campaign are used and multiplied by 0.89 to account for the
uncertainty of the data. These data are used to calculate baseline emission on account of power used, and
methane released from the existing system. The treatment system includes 8 deep open lagoons with the
different purposes as shown in Figure 5 but according to the 10 days measurement, it was found that the
functions of ponds are different from the original design. The system consists of 6 anaerobic ponds and 2
aerobic poor managed ponds (as describe in Table 4). Sludge removed is applied on soil in the plantation
as fertilizer supplement. No baseline emissions are expected from this source since the sludge normally
would have been applied in a thin layer.

Electricity Generation

The biomass power plant and grid system provide electricity for the factory; to supply the mill, the office
building and the open pond system. During the palm oil mill operation period, UPOIC utilizes the by-
product (empty fruit bunch-EFB, fibers and shells) from the production process as raw material to
generate steam for the palm oil mill. This steam will be piped to the steam turbine to obtain optimum
pressure for the palm oil production process and as the steam has enough high pressure to generate
electricity, the steam pressure will run the turbine to supply to the factory with electricity. Consequently,
when the palm oil mill is not in operation, there will be no electricity generation from the process as well.
Hence, no electricity will be available to supply the office building and open pond system and UPOIC has
to import electricity from the grid to support these demands. The proposed project will utilize the
captured biogas as electricity, which will be the office building during non-operation of the palm oil mill
instead of grid electricity. The amount of electricity generated by the biomass power plant will not be
affected by the electricity generated by the future biogas plant since it depends on the palm oil production
rate only and the electricity from biogas will be fed to the office during non-operation period as the
details below:
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Source of Electricity
Grid |  Biomass | Biogas
Baseline
Mill Operation | Factory - \ -
Office&Open pond - \ -
Non-operation Factory - - -
Office&Open pond \ - -
Project
Mill Operation | Factory - \ -
Office - v -
Non-operation Factory - - -
Office - -

The relevant baseline information and specific data used to determine the baseline emissions are shown in
section B.6.1.

B.5.  Description of how the anthropogenic emissions of GHG by sources are reduced below

The following description is to demonstrate project additionality by applying the (c) Investment Barrier: a
financially more viable alternative to the project activity would have led to higher emissions of the
“Attachment A to Appendix B of the simplified modalities and procedures for small-scale CDM project
activities” that the proposed project activity would not have happened in the absence of the CDM and
thus effectively reduces anthropogenic emissions of greenhouse gases.

UPOIC has considered applying CDM with the intended biogas project and called technology providers
for proposals. In their request for proposals to the engineering companies UPOIC asked for consideration
of estimated CDM revenues. After evaluation of the proposals UPOIC recognized the financial benefit
and requested a proposal from ENVIMA (Thailand) Co., Ltd. for CDM consulting services. This is
clearly showed that UPOIC would not have implemented the biogas project without CDM.
Implementation of the project activity requires significant higher investment, operation, and maintenance
cost in comparison to the absence of the CDM project activity and further operating the existing open
lagoons. Consequently the CDM project activity appears uneconomic besides the environmental
improvements. The existing anaerobic open pond system is in compliance with applicable legislation and
regulations. This system is a common practice in Thailand palm oil industry®, needs no investment and
requires low maintenance costs. Thus there is no driving force to change from the existing open pond
system to the more expensive project activity.

With the benefit of CDM revenue, the project activity could become economic viable. The details will be
described under “investment analysis”.

Investment Analysis

The project activity without CDM is not financially attractive. The purpose of undertaking an investment
analysis is to determine whether or not the project activity would be financially viable without the
incentive of the CDM. A financial analysis is based on the project Internal Rate of Return (IRR)

® The study from ERDI for biogas potential in different industries, www.thaibiogas.com
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calculation follow option 111 “Benchmark analysis” of the “Tool for the demonstration and assessment of
additionality”, version 05.2 (EB39). The identified IRR benchmark without taking into account the
associate risks (due to new technology applied) at the time of BoD decision is the IRR benchmark of the
Independent Power Producers (IPP) , a private entity who owns facilities to generate electric power for
sale to the grid system the same as Upoic, from Ayudhya Securities Public company limited. This 15%
benchmark® is also supported by the Palm Qil Crushing Mill Association, The Association considers
investment in biogas technology only viable if the project IRR is not below 15%. Thus the 15%
benchmark is used in the analysis. As reference a more conservative approach, the default value from EB
62 Annex 5 ‘Guidelines on the Assessment of Investment Analysis’ (Version 05) has been taken into
account. The appendix of Annex 5 includes a table, providing default values for the approximate
expected return on equity for different project types and host countries. For Thailand under Groupl the
benchmark of 11.2% has been calculated. This value, without adding an inflation rate, is additional
considered as reference in the Investment Analysis.

The input data, used in the financial analysis are summarized in Table 5. The financial calculation below
considers the investment and O&M costs from the Biotech Thai proposal, available at the time of the
investment decision (called: financial feasibility BoD decision). The design in this proposal is based on
the yearly capacity of 200,000 t FFB per year and the ‘worst case’ output of 1m3 wastewater per t FBB
with a COD of 70,000 mg/l. In this “financial feasibility BoD calculation’ the produced electricity is
calculated with 5,547,790 kWh/year. Later a second financial calculation (called financial feasibility
update) was accomplished, considering the results of the ‘10 days campaign’ and the actual investment
costs. This “financial feasibility update calculation’ takes account of the yearly capacity of 175,200 t
FBB (3 years average production rate 2006-2008) and the COD and wastewater generation rate measured
in the 10 days campaign, resulting in 5,768,963 kWh electricity per year. The values in this second
financial calculation comply to the emission reduction calculation and are mentioned throughout the
PDD.

Table 6: The Project Data Input for the Financial Analysis at the time of the investment decision

Investment Source of data
- Construction cost 60,000,000 THB Biotech Thai Corporation proposal
- Equipment 20.000.000 THB Biotech Thai Corporation proposal
- Contingency (5%) 4,000,000 THB Estimation of LS engineer

Income

calculated mixed electricity tariff rate, based on
peak and off peak time PEA, no adder (details
see ‘financial feasibility BoD decision)

EPPO agreement 02.02.2007

2.1216 THB/KWh, with

- Electricity selling tariff annual increase 3%

Adder 0.3 THB/unit for 7 years 1,562,676 THB
Electricity Production Rate, Biotech Thai
- . . 5,208,919 kWh/yr= Corporation proposal and Tariff Rate
- Electricity supplied to the grid 11,051,056 THB Electricity Authority Thailand — calculated
mixed rate.
PEA rate 1.7034THB for companies buying
- Savings on account of avoiding import of 432,855 kWh/yr= electricity + Ft value of 0.6842 THB (details
grid electricity (2.3876 THB/unit) 1,033,485 THB see ‘financial feasibility BoD decision &

Electicity consumption baseline)

® http://www.ays.co.th/Uploadeds/Research/eng/Energy 071119 U.pdf
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Average Annual Expenditure

- Chemical Cost 500,000 THB Biotech Thai Corporation proposal

- Cost of electricity for biogas system 300,000 THB Biotech Thai Corporation proposal

- Maintenance cost of biogas system 1,800,000 THB Biotech Thai Corporation proposal

- Maintenance cost of gas engine system 2,663,040 THB Biotech Thai Corporation proposal

- employee cost for engineering system 310,250 THB Biotech Thai Corporation proposal

Inflation rate 59% _?_ri](;tﬁgnghai Corporation proposal; Bank of
Increasing rate of labour cost 2.8% Biotech Thai Corporation proposal
Increasing rate for energy cost 3.0% Biotech Thai Proposal

The results of the financial feasibility study of the project activity show that without CDM, the project
IRR is 5.85%. The sensitivity analysis illustrates that the project IRR decreases to 2.75%, when the
income is 10% less than calculated and increases up to 8.47%, if the income raises up to 10%. Variations
on operation & maintenance costs + 10% cause IRR deviations between 4.1 and 7.39%. When decreasing
or increasing the project costs by 10%, the IRR value fluctuates between 4.62 and 7.30% (Table 6). Since
all values are far below the benchmark of 15%, as well as below the conservative default value of 11.2%,
the project is considered as non attractive, further considering that wastewater activities are not the core
competence of the project owner. Due to high investment and risks of system failure, UPOIC has been
skeptical to invest in such a new and untraditional approach and would have continued the treatment with
the existing open pond system without CDM. The financial feasibility study considers the investment of
the biodigester system, the power generator, construction and instruments as an initial investment cost,
the maintenance and operation costs of the system as expenditure and the revenue from electricity selling
as well as the savings from avoiding grid electricity import as income. The variations for the factors
project costs, O&M costs, and income in which the project IRR would approach the benchmark of 15%
are demonstrated in Table 7. The variation level of the different factors, necessary for the project IRR to
be equal to the benchmark, is high and unlikely to occur. With CDM the project IRR would increase to
20%, and is considered as financial viable.

Table 7: Financial Sensitivity Test on the Project IRR

S Variation (IRR) %

-10% 0% 10%

Project cost 7.30 5.85 4.62

O&M cost 7.39 5.85 4.10

Income 2.75 5.85 8.47

Table 8: Variations in which the Project IRR will be in the Range of the Benchmark

Factor Variation % IRR (%)

Project cost -43.40 15

O&M cost -75.10 15

Income 40.70 15
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Referring to the Guidelines on the demonstration and assessment of prior consideration of the CDM
version 03, EB 49, Annex 22, the project is considered as ‘Existing project activity as its start date is prior
to 2.August 2008, prior to the date of publication of the PDD for the global stakeholder consultation.
Therefore it is necessary to demonstrate that CDM was seriously considered in the decision to implement
the project activity. Thus demonstrating awareness and consideration of CDM prior to the project activity
start date and indicating that CDM benefits have been a decisive factor in the decision to proceed with the
project. The descriptions No. 1-5 in Table 12 demonstrate that UPOIC considered CDM since 2006 by
visiting a palm oil mill which started implementing a biodigester and applied for CDM, by requesting
proposals from different technology providers including CDM revenues in their financial calculation and
by requesting a proposal from a CDM consulting company to receive an overview of cost and revenue of
their intended planning All this has been done before the Board of Directors decided to implement the
project under CDM and before the starting date of the project activity (year 2008). The Minutes of
Meeting of the Board of Directors reflects that CDM revenue has been considered as a major decisive
factor for the approval of the project. Since then UPOIC implemented the technical project in parallel
with the CDM development as shown in the timeline in Table 9.

Table 9: Project Timeline

VPO
y

No. Company Description Date Remark
UPOIC UPOIC/LS Technicians visit 20/06/2006 UPOIC/LS Technicians visit the other biogas plant to
other biogas plant collect more information about biogas systems for
both factories.
2. Smart Energy | Smart Energy Co., Ltd proved 23/02/2007 Proposals contain CDM revenue calculations in the
- UPOIC biogas proposal to UPOIC financial part based on estimated methane capture
potential.
3. Biotech Thai - | Biotech Thai provided biogas 11/06/2007 Proposals contain CDM revenue calculations in the
UPOIC proposal to UPOIC financial part based on estimated methane capture
potential.
4. Papop - Papop provide biogas 27/07/2007 Proposals contain CDM revenue calculations in the
UPOIC proposal to UPOIC financial part based on estimated methane capture
potential.
5. Envima - Proposal from ENVIMA 03/08/2007 Proposal for consulting services for CDM application
UPOIC
6. UPOIC Board approval 10/08/2007 Board approve budget for biogas and CDM consultant
7. EPPO ENCON fund 19/11/2007 EPPO announce fund
8. UPOIC ENCON fund 26/12/2007 UPOIC apply for the ENCON fund
9. UPOIC-TGO Submit project document to 26/2/2008
TGO to introduce project
Envima- UPOIC approved first 28/02/2008 UPOIC approved first payment to Envima confirms
UPOIC payment to Envima that Envima is contracted for CDM advisory service.
10. . - .
During that time the contract preparation was started
by UPOIC and finish in July, 08
1L UPOIC-TUV Validation contract 05/03/2008 UPOIC contracted TUV SUd to be the validation
SUD DOE.
UPOIC- UPOIC signed agreement
contractor with contractor for The agreement was signed on 10.03.the purchase
12. “Know-How construction on 10.03. and 10/03/2008 order from Upoic was issued on 13/03/2008, the
Transfer Co., | started construction on 11.03. construction on site started on 11.03.2008
Ltd."
UPOIC signed contract with
13. | UPOIC-ERDI ERDI for Biogas system 01/04/2008 ERDI started biogas system design.
design and construction
14 UPOIC- The first stakeholder 27/05/2008 The first stakeholder consultation was conducted
" | Envima-ERDI consultation meeting without any objection of the stakeholder.
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15 UPOIC- The second stakeholder 10/07/2008 After public documents, UPOIC arrange the meeting
" | Envima-ERDI consultation meeting again and invited more stakeholder to participate.
16. | upoic-Eppo | Daeof e ENCON' | 30/05/2008 -
17, U_POIC- Date of signing EPRA 29/09/2008 ERPA is under re-nggotlatlon since June 2010. Buyer
Tricorona might be changed
Due to the change of GS from version 1 to 2, Envima
18. Envima Uploaded GS doc_:uments to 03/03/2009 prepared (_SS passport and GS stakeh_older co,nsultatlon
GS website report which was uploaded under Tricorona’s account
at the beginning of year 20009.
UPOIC-TUV S 20-22/ S - .
19. sUD Validation 04/2009 1 day site visit, 1 day documentation review
20. UPOIC-PEA Start selling electricity 20/10/2009 -
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\ B.6.  Emission reductions: \

| B.6.1. Explanation of methodological choices: |

The baseline scenario for wastewater treatment corresponds with the scenario given in paragraph 1 (d) of
AMS-III.LH “introduction of biogas recovery and combustion to an anaerobic lagoon system”. The
emission reduction due to the wastewater treatment (ER,) is calculated as the difference between the
baseline emissions from wastewater (BE,) and sum of the project emission activity (PE,) and leakage
(LE,).

Baseline emissions
As per paragraph 16 of AMS II1.H, baseline emissions for the systems affected by the project activity
may consist of:

BEy = BEpower,y + BEww.treatment,y + BEs,treatment,y + BEww,discharge,y + BEs,finaI,y (1)

0] Methane emissions on account of electricity or fossil fuel used (BEpowery);

(i) Methane emissions from baseline wastewater treatment systems (BEyw,ireatmenty);

(iii) Methane emissions from baseline sludge treatment systems (BEs yreatmenty);

(iv) Methane emissions on account of inefficiencies in the baseline wastewater treatment systems and
presence of degradable organic carbon in the treated wastewater discharged into river/lake/sea
(B Eww,discharge,y) ;

(V) Methane emissions from the decay of the final sludge generated by the baseline treatment systems
(BEs,finaI,y)-

(i) is considered since the existing treatment pond system consumes electricity for feed-in and feed- out
pumps. (ii) is considered since the existing ponds system is the series of open lagoons consisting of
anaerobic and aerobic poor managed conditions. (iii) is not considered as there is no sludge treatment
system in the baseline and the sludge normally would have been applied in thin layer to land for
agricultural purpose. (iv) is considered on account of inefficiencies of the treatment system and (v) is not
considered because, as per AMS IlI1.H, if the sludge is controlled combusted, disposed in a landfill with
biogas recovery, or used for soil application in the baseline scenario, this term shall be neglected.

The baseline is therefore calculated as follows:

BEy,ex ante — BEpower,y + BEww,treatment,y + BEww,discharge,y

Project activity emissions
As per paragraph 26 of AMS Il1.H, project activity emissions from the systems affected by the project
activity may consist of:

l:)Ey,ex ante — l:)Epower,y + l:)Eww.treatment,y + l:)Es,treatment,y + PEwwdischargee,y + l:)Es,final,y + F)Efugitive,y
+ PEbiomass,y + F)Eﬂaring,y (8)
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0] CO, emissions on account of power and fuel used by the project activity facilities (PEpowery);

(i) Methane emissions from wastewater treatment systems affected by the project activity, and not
equipped with biogas recovery in the project situation (PEww,reatmenty);

(iii)  Methane emissions from sludge treatment systems affected by the project activity, and not
equipped with biogas recovery in the project situation (PEs treatment,y);

(iv) Methane emissions on account of inefficiency of the project activity wastewater treatment
systems and presence of degradable organic carbon in treated wastewater (PEuw gischarge.y);

(v) Methane emissions from the decay of the final sludge generated by the project activity treatment
systems (PEs firaly):

(vi) Methane fugitive emissions on account of inefficiencies in capture systems (PEzygitive.y);

(vii)  Methane emissions due to incomplete flaring (PEsaring,y);

(viii) Methane emissions from biomass stored under anaerobic conditions which would not have
occured in the baseline situation (PEpiomass,y)

As for (i), CO, emissions on account of power and fuel used by the project activity facilities, the project
will not consume fossil fuels, therefore only the electricity component is taken into account. However, as
all electricity used by the project is expected to be provided by the on-site power generation with biogas,
no emissions from project electricity consumption are calculated for the ex-ante estimations. Potential
grid electricity use due to generator downtime will be monitored and associated emissions accounted for
during the project’s crediting period. (ii) is considered since there are anaerobic treatment condition that
affected by the project activity and not equipped with biogas recovery also there are series of ponds
defined as ‘aerobic poor manage’ which has a potential to emit methane to the atmosphere. (iii) is not
considered as no sludge treatment takes place. (iv) is considered since the discharged wastewater still
contains organic matters that would be degraded after treated by the digester. (v) is not considered
because as per AMS III.H, if the sludge is controlled combusted, disposed in a landfill with biogas
recovery, or used for soil application in aerobic conditions in the project activity, this term shall be
neglected, and the sludge treatment and/or use and/or final disposal shall be monitored during the
crediting period. (vi) is considered as the biogas capture system might be inefficiency. (vii) is considered
since the access biogas will be flared and (viii) is not considered as no biomass is stored under anaerobic
conditions which would not have occurred in the baseline situation.

Therefore, project activity emissions are calculated as follows:

PEy,ex ante — F)Epower,y + F)Eww.treatment,y + F)Eww,discharge,y + F)Efugitive,y + F)Eﬂaring,y

Leakage emissions

As the project activity does not involve the transfer of used technology to another activity, there are no
leakage effects (LEy ex ante = 0).

Emission reductions
According to AMS I1I.H paragraph 29, for all scenarios in paragraph 1, emission reductions shall be
estimated ex-ante as follows:

ERy,ex ante = BEy,ex ante — (P Ey,ex ante + LEy,ex ante) (14)
As per the methodology for cases 1 (vi), ex post emission reductions shall be based on the lowest value of

a) the amount of biogas recovered and flared during the crediting period, that is monitored ex post or b)
ex post calculated baseline, project and leakage emissions as per formula:
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ERy,ex post: min((BEy,ex post ~ PEy,ex post ~ I—Ey,ex post)a (M Dy, - PEpower,y - PE biomass,y ~ I—Ey,ex post)) (15)

MDy = Methane captured and destroyed/gainfully used by the project activity in the year y (tCO2e). In
case of flaring/fuelling it shall be measured using the conditions of the flaring process as follows;

MDy = BGburnt,y X WCH4,y X Dcpa X FE X GWPCH4 (16)

Parameters and input values for emission calculation detailed as follows:

Baseline emissions:
BEv,ex ante = BEpower,v + BEww,treatment,v + BEww,discharge,v

(i) Methane emissions from electricity or fossil fuel used (BEyower,y); determined as per the procedures described
in AMS-I.D. equal to the electricity used per year multiply with emission factor of the connected electricity
system. This is consistent with paragraph 9 of AMS 1.D., which stated that “the baseline emissions is the product
of electrical energy baseline EGg, , expressed in kWh of electricity produced by the renewable generating unit
multiplied by an emission factor ... (a) A combined margin (CM), consisting of the combination of operating
margin (OM) and build margin (BM) according to the procedures prescribed in the ‘“Tool to calculate the
Emission Factor for an electricity system.” Since the project will supply the produced electricity to palm oil plant
in case the existing biomass plant is not operated to substitute electricity imported from grid, thus the baseline will
consider on the net electricity generation (total electricity generated minus self-consumption of biogas system).
The details of project electricity consumption are as follows:

1) total electricity generated from produced biogas = approx. 5,769 MWh/year

2) the amount of electricity used in biogas system (from the required electricity of the equipments) =
approx.646MWh/year;

3) the amount of electricity supplied to palm oil plant (estimated from 3-year historical data of electricity

imported from grid to palm oil plant during non-plant operating) = approx. 433 MWh/year;

4) the amount of electricity fed to the national grid (determined from the total electricity generation minus self-
consumption and electricity supplied to palm oil plant) = 4,690MWh/year.

Thus, electricity substitutes grid is 5,123 MWh/year.

BEpowery = EGy,exportedx EFy grid

Parameter Description Value Source
Electricity substitutes grid by the Project
EGy exported in year “y” (MWh) 5,123 Calculated
EE. Emission factor for grid electricity for year y 052 Calculated as per ‘tool’
ygrid (tCO,/MWh) ' (details in ANNEX 3)
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(if) Methane emissions from baseline wastewater treatment systems; the baseline wastewater treatment system
consists of anaerobic ponds, facultative ponds and aerated lagoons thus, the MFC will be varied depends on the
type of ponds. Data of flow rate is obtained from average of 10-day measurement multiply with 0.89 to account
for the uncertainty range = 318 x 0.89 = 283 m*/day.

Data of days operating is obtained from 3-yr historical data of FFB in the production process multiply with
wastewater generation rate during 10-day campaign = 175,200 ton FFB/yr x 0.59 m® of wastewater/ton FFB =
102,730 m® of wastewater/yr.

Data of COD inlet is obtained from average of 10-day measurement multiply with 0.89 to account for the
uncertainty range, see Figure 5).

BEww,treatment,y = wa,y x CODremoved,y x IvlCFww,treatment,BL x Bo,ww x UFBL x GWPCH4 (2)
Parameter Description Value Source
Quawy Volume of wastewater treated in year y (m°) | 102,730 UPOIC, Krabi
CODremovedy The chemical oxygen demand removed by | Anaerobic UPOIC, Krabi
the anaerobic wastewater treatment system | pond=0.055
in the baseline situation in tonnes/m’ Aerobic poor
managed=0.0004
M CF treatment. 8L Methane correction factor for baseline 0.8 (anaerobic) As per AMS II1L.H.
wastewater treatment system Table I11LH.I.
0.3(aerobic, poor
managed)
Boww Methane producing capacity of the 0.25 As per AMS-I111.H.
wastewater (kg CH,/kg COD)
UFg. Model correction factor to account for model | 0.89 As per AMS-I1I1.H
uncertainties
GWPc4 Global warming potential for methane 21 As per AMS-111.H

(iv) Methane emissions on account of inefficiencies in the baseline wastewater treatment systems and presence of
degradable organic carbon in the treated wastewater discharged into river/lake/sea;

BEww,discharge,y = wa,y X GWPCH4 X Bo,ww X UFBL X COwa.discharge,BL,y x MCFWW,BL,discharge (6)
Parameter Description Value Source
Quwy Volume of wastewater treated in yeary (m°) | 102,730 UPOIC, Krabi
GWPch4 Global warming potential for methane 21 As per AMS-I111.H.
Boww See above 0.25 As per AMS-I111.H.
UFg. Model correction factor to account for model | 0.89 As per AMS-I111.H.
uncertainties
CODyw.gischarge,sLy | The chemical oxygen demand of the treated | 0.0017 UPOIC, Krabi
waste water discharged into sea, river or lake See Figure 5
in the baseline situation in tonnes/m*
MCF 8L discharge Methane correction factor based on | 0.1 Value for discharge to
discharge pathway in the baseline situation sea, river or lake in
AMS-III.H. Table
ILH.1.

29



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03 UNFCCE j

CDM - Executive Board

Project activity emissions:
PEv,ex ante = I:)Epower,v + I:)Eww.tr(-‘:atment,v + I:)Eww,discharge,v + I:)Efuqitive,v + I:)Eflarinq,v

(i) CO, emissions on account of power used by the project activity facilities; the electricity that will be consumed
by biogas system will be the electricity generated by the biogas plant itself thus, the emission will be zero. In case
of generator downwind, electricity will be imported from grid and this amount will be calculated with grid
emission factor as project emission during crediting period.

Parameter Description Value Source
ECoprojecty Approximately — amount  of  electricity | 646 Equipments
consumed by the project activity facilities in specification
year y (MWh)
EFy consumed Grid emission factor for year y (tCO,/MWh) 0 Electricity

generated in biogas
system will be
supplied to its own
equipments thus,
there will be no
electricity imported
from the grid.

(if) Methane emissions from wastewater treatment systems affected by the project activity, and not equipped with
biogas recovery in the project situation;

|:)Eww,treatment,y = wa,y x CODremoved,PJ,k,y x MCFww,treatment,PJ X Bo,ww X UFBL X GWI:)CH4 (2)
Parameter Description Value Source
Quawy Volume of wastewater treated in yeary (m°) 102,730 UPOIC, Krabi
(design data)
CODremovedpaky The chemical oxygen demand removed by the | Anaerobic UPOIC, Krabi
anaerobic wastewater treatment system in the | pond=0.00436 See Figure 5
project activities in tonnes/m® Aerobic poor
managed
- cooling pond
=0.00646
- facultative
pond=0.00139
M CFw treatment pJ Methane correction factor for project | 0.8 (anaerobic) As per AMS I11.H.
wastewater treatment system 0.3(aerobic, poor | Table I1LH.I.
managed)
Boww Methane producing capacity of the wastewater | 0.25 As per AMS-111L.H.
(kg CH4/kg COD)
UFp; Model correction factor to account for model | 1.12 As per AMS-111L.H.
uncertainties
GWPcp4 Global warming potential for methane 21 As per AMS-111.H

(iv) Methane emissions on account of inefficiency of the project activity wastewater treatment systems and
presence of degradable organic carbon in treated wastewater;

PEww,discharge,y = wa,y X GWPCH4 X Bo,ww X UFPJ X COwa.discharge,PJ,y x MCFWW,PJ,discharge (6)
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Parameter Description Value Source
Quwy See above See above See above
GWPcha See above See above See above
Boww See above See above See above
UFp; See above See above See above
CODyw.gischarge,paky | The chemical oxygen demand of the treated UPOIC,Krabi

waste water discharged into sea, river or lake [ 0.00006 See Figure 5
in the baseline situation in tonnes/m*
MCFyuw,p3,discharge Methane correction factor based on discharge | 0.1 Value for discharge
pathway in the baseline situation to sea, river or lake
in AMS-II1L.H.
Table l11.H.1.
(vi) Methane fugitive emissions on account of inefficiencies in capture systems;
PEtugitivey = PEsugitiveww,y + PEsugitive sy )
I:’Efugitive,ww,y = (1'CEFWW) X MEwa,treatment,y X GWPCH4 (10)
MEwa,treatment,y = wa,y X Bo,ww X UFPJ X ZCODremove’P\] K,y X MCFww,treatment,PJ,k (11)
k
Parameter Description Value Source
FUQ'F'YE EMISSIons through capture Calculated as formula
PEtugitive,ww.y inefficiencies in the anaerobic wastewater - (10)
treatment systems in the year y (tCO,e)
Fugitive emissions through capture No sludge
PEugitive.s.y inefficiencies in the anaerobic sludge treatment -
treatment systems in the year y (tCO,e) system
Capture efficiency of the biogas recovery
CEFuw equipment in the wastewater treatment 0.9 As per AMS-111.H.
systems
Methane emission potential of wastewater Calculated as formula
MEP y, treatmenty treatment systems equipped with biogas - (11)
recovery system in year y (tones)
GWPcha See above See above See above
Quwy See above See above See above
Boww See above See above See above
UFp; See above 1.12 As per AMS-111.H.
The chemical oxygen demand removed by the
CoD treatment system k of the project activity 0.052 UPOIC, Krabi
remove,PJ.ky equipped with biogas recovery in the year y ' See Figure 5
(tonnes/m°)
Value for anaerobic
Methane correction factor for the project reactor without
MCFyw treatmentpsk | Wastewater treatment system k equipped with | 0.8 methane recoverty
biogas recovery equipment AMS-II1.H. Table
I.H.1.
(vii) Methane emissions due to incomplete flaring are determined based on ‘Tool to determine project emissions
from flaring gases containing methane’. The tool involves the following seven steps:
Step 1: Determination of the mass flow rate of the residual gas that is flare;
As simplified approach, the project proponents only measure the volumetric fraction of methane and consider the
difference to 100% as being nitrogen (N,). Therefore; this step is not applicable.
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Step 2: Determination of the volume fraction of carbon, hydrogen, oxygen and nitrogen in the residual gas;
As simplified approach, the project proponents only measure the volumetric fraction of methane and consider the
difference to 100% as being nitrogen (N,). Therefore; this step is not applicable.

Step 3: Determination of the volumetric flow rate of the exhaust gas on a dry basis;
This step is not applicable since the methane combustion efficiency of the flare is determined from a default value.

Step 4: Determination of the methane mass flow rate of the exhaust gas on a dry basis;
This step is not applicable since the methane combustion efficiency of the flare is determined from a default value.

Step 5: Determination of the methane mass flow rate of the residual gas on a dry basis;
TMgeh = FV ropn X TV chareh X P cHan

Step 6: Determination of the hourly flare efficiency;
As per the tool, the case of ‘enclosed flares and use of the default value’ for the flare efficiency is applied for this
project. The flare efficiency in the hour h (fnaren) iS:

o 0% if the temperature in the exhaust gas of the flare (Tqare) is below 500C for more than 20 minutes
during the hour h.

o 50%, if the temperature in the exhaust gas of the flare (Tgaye) is @above 500°C for more th an 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.

o 90%, if the temperature in the exhaust gas of the flare (Tyare) is above 500°C for more than 40 min utes
during the hour h, and the manufacturer’s specifications on proper operation of the flare are met
continuously during the hour h.

According to the manufacturer’s specifications, the project shall apply 90% efficiency.

Step 7: calculation of annual project emissions from flaring based on measured hourly values or based on a
default flare efficiencies.

8760 GWP
PE ey = ZTM re X(L— Uflare,h)x¢
h1

1000
Parameter Description Value Source
T fiare operation Estimated operation time of the flare per year | 0 UPOIC, Krabi
(hours)
TMgeh Mass flow rate of methane in the residual gas in 177.6 Calculated

the hour h (kg / h). Calculated as flaring tool step
5

Nfiare,h Flare efficiency. As per flaring tool (Step 6), 90% | 90% As per flaring tool,
is used for an enclosed flare and use of the default default value
value (if the temperature in the exhaust gas of the
flare 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 h).

FV reh Volumetric flow rate of the residual gas in dry 364 UPOIC, Krabi
basis at normal conditions in hour h
fV cHareh Volumetric fraction of methane in the residual gas | 65% UPOIC, Krabi
on dry basis in hour h
P cHah Density of methane at normal conditions (kg/m°) [ 0.716 As per flaring tool
GWPcha See above See above See above
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Note: Tflare operation is estimated to be zero for the ex-ante calculation because there are two gensets utilizing
the biogas. When one genset is shut down due to its maintenance intervals, another one is still operating therefore;
it is assume that no biogas left to be flared. The flare is estimated not being used.

Emissions reductions:

Ex ante emission reduction in yeary (tCO,¢):
EX ante: ERy,ex ante = BEy,ex ante — (PEy,ex ante + I—Ey,ex ante)

Parameter Description Value Source
. Lo Calculated as per
BE, ex ante Ex ante baseline emission in year y (tCOe) 24,066.76 paragraph 16
. L Calculated as per
PEy ex ante Ex ante project reduction in yeary (tCO.e) 6,064.84 paragraph 26
LE, ex ante Ex ante leakage emission in yeary (tCO.e) 0 As per paragraph 28

Emission reduction achieved by the project activity based on monitored values for yeary (tCO.e):
EX pOSt: ERy,ex post: min((BEy,ex post ~ I:)Ey,ex post ~ LEy,ex post)a (M Dy, - I:)Epower,y - PE biomass,y ~ I—Ey,ex post)) (15)

When MDy,: BGburnt,y X WCH4,y X Dcpa X FE X GWPCH4 (16)
Parameter Description Value Source

Baseline emissions calculated as per paragraph 16 | .

BEy.expost using ex post monitored values Monitored
Project emissions calculated as per paragraph 26 i .

PEyexpos using ex post monitored values Monitored
Methane captured and destroyed/gainfully used
by the project activity in the year y (tCO.¢). In i .

MD,, case of flaring/fuelling it shall be measured using Monitored
the conditions of the flaring process.

BGpumty Biogas flared/combusted in year y (m°) - Monitored
Methane content in the biogas in year y (volume .

Woetay fraction) g yeary ( - Monitored
Density of methane at the temperature and .

Dens pressure of the biogas in year y (tCO.e/ m®) i Monitored

FE Flare efficiency in year y (fraction) - Monitored

B.6.2. Data and parameters that are available at validation:

Data / Parameter: Qrre

Data unit: tersly

Description: Quantity of FFB processed per annum
Source of data used: Mill owner

Value applied: Approximately 175,200 ton FFB/y

Justification of the choice of

data or description of

measurement methods and
procedures actually applied :

rounded down to 175,200 as conservative.

Based on average 3-year historical data of the production rate in (2006-2008), the
average FFB processed per year was approximately 175,238 tones. The value is

Any comment:
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Data / Parameter: Quw

Data unit; m°ly

Description: Volume of wastewater from the mill to the lagoons per annum in project baseline
Source of data used: Measuring

Value applied: 102,730

Justification of the choice of
data or description of
measurement methods and
procedures actually applied :

FFB production rate obtained from 3-yr historical data (175,200 multiply with
wastewater generation rate obtained from10-day measuring campaign at project
site.)

Any comment:

Data / Parameter: COD ntreated
Data unit: tonnes/m’
Description: Chemical Oxygen Demand (COD) level of the untreated wastewater entering

anaerobic lagoons in project baseline

Source of data used:

Laboratory (external lab)

Value applied:

0.0646

Justification of the choice of
data or description of
measurement methods and
procedures actually applied :

Sample analysis was carried out for 10 days by external accredited laboratory
following standard. The result shall be multiplied with 0.89 to account for the
uncertainty range.

Any comment: -

Data / Parameter: MCFw treatment 8L

Data unit: Fraction

Description: Methane correction factor for baseline wastewater treatment system
Source of data used: AMS-II1LH

Value applied: 0.8 for anaerobic deep lagoon and 0.3 for aerobic poor managed

Justification of the choice of
data or description of
measurement methods and

procedures actually applied :

AMS-111.H para 22, Table I11.H.1
(The existing treatment system consists of series of ponds containing the different
conditions, see Figure 5).

Any comment:

Data / Parameter:

CODremoval,y

Data unit:

tonnes/m’

Description:

The chemical oxygen demand removed by the anaerobic wastewater treatment
system in the project baseline

Source of data used:

Laboratory (external lab)

Value applied:

From anaerobic pond, CODremoval,y =0.0622
From aerobic, poor managed pond, CODremoval,y =0.00048 (see Figure 5)
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Justification of the choice of
data or description of
measurement methods and
procedures actually applied :

The wastewater from every open lagoon in the project is sampled and analyzed.
The depth of lagoon, the retention time and the temperature at project site are
taken into account to specify type of pond according to EB conditions stated in
AMS I11.H. The result shall be multiplied with 0.89 to account for the uncertainty
range.

Any comment:

Data / Parameter:

MCFWW,BL,discharge / M CI:ww,P.],discharge

Data unit:

Fraction

Description:

Methane correction factor based on discharge pathway in the baseline situation /
Methane correction factor based on discharge pathway in the project situation.

Source of data used:

AMS-IIILH

Value applied:

0.1

Justification of the choice of
data or description of
measurement methods and
procedures actually applied :

Value for discharge to sea, river or lake in AMS I11.H Table I11.H.I

Any comment:

Data / Parameter: MCFyw treatment,ps

Data unit: Fraction

Description: Methane conversion factor for the wastewater treatment system that will be
equipped with methane recovery and combustion

Source of data used: AMS-111.H

Value applied: 0.8

Justification of the choice of
data or description of
measurement methods and

procedures actually applied :

Value for anaerobic reactor without methane recovery in AMS-I11.H. para 22,
Table I11L.H.1.

Any comment:

Data / Parameter:

EFy, grid /EFy, consumed

Data unit: tCO,/MWh

Description: Emission factor for grid electricity
Source of data used: EGAT, DEDE, EPPO, IPCC
Value applied: 0.52

Justification of the choice of
data or description of
measurement methods and

procedures actually applied :

As per AMS-1.D. EFy, consumed IS equal to EFy, giq. Details in Annex 3.

Any comment:

35

UvReee
~




PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03 UNFCCC ‘
P ’

CDM - Executive Board

As per the guidance on completing SSC PDDs, data that is calculated with equations provided in the
approved category and default values specified in the category is not compiled above. Such data are:
Bo,ww: GWPCH4, UFg., UFp; and CFEWW

B.6.3 Ex-ante calculation of emission reductions: |

The emission reductions is calculated as a sum of several sources using the equations described in section
B.6.1 data and parameters shown in section B.6.2. The calculations are shown as follows:

Baseline Emission

BEy,ex ante = BEpower,y + BEWW,treatment,y + BEww,discharge,y

Baseline emission according to AMS II1.H

0] BEower,y (refer to AMS 1.D)
= EGy,exported>< EFy,grid
= 5,123 MWh/y x 0.52 tCO,/MWh
= 2,664 tCO2ly

(”) BEww,treatment,y = wa,yx CODremoved,y x MCFww,treatment,BL X Bo,ww X UI:BL x G\NPCH4
102,730 m®ly x 0.05536 tCOD/m? x 0.8 x 0.25 x 0.89 x 21
21,258.17 tCO,/y (anaerobic pond)

= 102,730 m*/y x 0.00043 tCOD/m® x 0.3 x 0.25 x 0.89 x 21

= 61,52 tCO,/y (aerobic poor managed pond)

=21,258.17 + 61,52 = 21,319.69 tCO,/y

(”l) BEww,discharge,y = wa,yx GWIDCH4 x Bo,ww x UFBL x COwa.discharge,BL,y x MCFWW,BL,discharge
= 102,730 m*y x 21 x 0.25 x 0.89 x 0.0017 tCOD/m* x 0.1
= 83.07 tCO,ly

BEyyex ante = 24,066.76 tCOZ/y

Project Emissions

IDEy,ex ante = IDEpower,y + IDEww.treatment,y + IDEww,discharge,y + IDEfugitive,y"' IDEfIaring,y

Project emission according to AMS Il1.H

(1) IDEpower,y = ECproject,yx EFgrid,y
= 646.32 MW/y x 0 tCO,/MWh
= 0tCO,ly
(”) IDEWW,treatment,y = wa,yx CODremoved,PJ,k,y X MCFww,treatment,PJ X Bo,ww X UFBL X GWIDCH4

= 102,730 m*/y x 0.00436 tCOD/m® x 0.8 x 0.25 x 1.12 x 21

= 2,107.90 tCO,/y (anaerobic-anaerobic pond)

= 102,730 m*/y x 0.00646 tCOD/m® x 0.3 x 0.25 x 1.12 x 21

=1,171.20 tCO,/y (aerobic poor managed-cooling pond)

=102,730 m*/y x 0.00139 tCOD/m?® x 0.3 x 0.25 x 1.12 x 21

= 252.43 tCO,/y (aerobic poor managed-facultative, oxidation, polishing pond)
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=2,107.90 + 1,171.90 + 252.43 = 3,531.53 tCO,ly

(”l) IDEww,discharge,y = wa,yx GWI3CH4 x Bo,ww x UFPJ x COwa.discharge,PJ,k,y X MCFWW,PJ,discharge
= 102,730 m*y x 21 x 0.25 x 1.12 x 0.00006 tCOD/m* x 0.1
= 3.68 tCO,/y
(lV) IDEfugitive,y = IDEfugitive,ww,y + IDEfugitive,s,y
As there is no sludge treatment system (PEqygitive,sy = 0) thus, PEsugitivey = PEfugitiveww.y
IDEfugitive,ww,y =(1'CEFWW) X MEwa,treatment,y X G\NPCH4
MEwa,treatment,y = wa,y X Bo,ww X UFPJ X ZCODremove,PJ,k,y X MCFww,treatment,PJ,k
k
MEP ww reatmenty = 102,730 m*y x 0.25 x 1.12 x 0.052 tonnes/™ x 0.8
=1,204.58 tCO,ly
PEngivewwy = (1-0.9) X 1,204.58 x 21
=2,529.63 tCO,ly
. 8760 GWP
(vi) PEﬂare,y = hZ:;,TM RGX(l_nflare,h)XTC(;M
TMggh = FV ren X TV charen X P cHan
TMren = 364 m*hr x 0.65 x 0.716
= 170 tCO,ly
PEfiare.y = 170x 0 x (1-0.9) x 21/1,000
= 0tCO,ly
PE, oxante = 6,064.84 tCO,ly
Emissions Reductions
ERy,ex ante = BEy,ex ante — (PEy,ex ante + I—Ey,ex ante)

= 24,066,76 — 6,064.84 = 18,002 tCO,ly
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B.6.4 Summary of the ex-ante estimation of emission reductions:

Ex-ante estimation of baseline and project emission

Baseline Emissions Amount (tCO.ely)

Baseline emission according to AMS.1.D 2,664

(i) Baseline electricity used (electricity substitute grid) (BEyowery) 2,664
Baseline emission according to AMS.111.H 21,402.76

(ii) Baseline wastewater treatment systems (BEyw treatment.y) 21,319.69

(iii) Baseline sludge treatment systems (BEg yreatmenty) No sludge treatment system.

(iv) Baseline treated wastewater discharged (BEw discharge.y) 83.07

(v) Baseline decay of the final sludge(BE; finaly) Sludge is applied on land.

Total | 24,066.76
Project Emissions Amount (tCO.ely)
Project emission according to AMS.1.D -
(i) Power used by the project activity facilities (PEgower.y) Electricity generated from biogas
Project emission according to AMS.111.H 6,064.84
(i) Project wastewater treatment systems (PEw treatment.y) 3,5631.53
(iii) Project sludge treatment systems (PE treatment.y) No sludge treatment system.
(iv) Project treated wastewater discharged (PEw.discharce.y) 3.68
(v) Baseline decay of the final sludge (PEs finay) Sludge is applied on land.
(vi) Inefficiencies in capture systems (PEsygitive.y) 2,529.63
(vii) Incomplete flaring (PEgaringy) 0
(viii) Biomass stored under anaerobic conditions (PEpiomass.y) ) No biomass stored.
Total | 6,064.84

Ex-ante estimation of emission reductions

Estimation of Estimation of Estimation of Es(t;mmiigi%?] of
Year project activity baseline leakage (tCO,) reductions
emissions (tCO,e) | emissions (tCO,e) 2 (tCOs)
2
2011 (4 months)
start 01/09/2011 2,022 8,022 0 6,001
2012 6,065 24,067 0 18,002
2013 6,065 24,067 0 18,002
2014 6,065 24,067 0 18,002
2015 6,065 24,067 0 18,002
2016 6,065 24,067 0 18,002
2017 6,065 24,067 0 18,002
2018 6,065 24,067 0 18,002
2019 6,065 24,067 0 18,002
2020 6,065 24067 0 18,002
2021 (9 months)
end 31/08/2021 4,043 16,044 0 12,001
Total of (tCO.e) 60,648 240,665 0 180,017
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| B.7 Application of a monitoring methodology and description of the monitoring plan:
| B.7.1 Data and parameters monitored:
ID No.: 1a, 1b
Data / Parameter: Quwy
Data unit; m°ly
Description: Volume of wastewater treated in year y measured before entering the cooling pond

and before entering the digester

Source of data to be used:

Measurement (Continuously)

Value of data

102,730

For present estimation purposes, the amount of project wastewater generated is
estimated based on the historical data. The actual volume of project wastewater
will be based on the measurement at the plant each year.

Description of measurement
methods and procedures to
be applied:

Flow meter will be installed to measure the influent before entering the treatment
system. Flow rates will be continuously measured with this flow meter. Hourly
value will be recorded on the memory card of the recorder and weekly transferred
and recorded in computer then, the data will be aggregated monthly and annually
for verification report and calculations. Accuracy of meter is based on the
specification of the manufacturer. A bypass is provided for maintenance and repair
purposes. The volume of wastewater during few days of repair and maintenance
will be calculated based on the average daily flow of the previous 3 months record.
Thus, level of uncertainty for data is expected to be low.

Recording frequency: a confidence/precision level of 90/10 will be attained

QA/QC procedures to be The flow meter will undergo maintenance / calibration subject to appropriate
applied: industry standards and the calibration interval is at least once per year.

Any comment: -

ID No.: 2,3

Data / Parameter: COD yw,untreated,pa,ky

Data unit: tonnes/m”

Description: Chemical oxygen demand of wastewater before the treatment system k

Source of data to be used:

Laboratory tests (internal and external labs)

Value of data

0.06463 for aerobic poor managed condition (cooling pond)

0.05816 for anaerobic digester

0.00582 for anaerobic condition (anaerobic ponds 1-2 of the post treatment system)
0.00145 for aerobic poor managed condition (facultative ponds 1-2, oxidation pond
and polishing pond in the post treatment system) (see Figure 5)

For present estimation purposes, the COD concentration of project wastewater is
from the average 10-day campaign.

Description of measurement
methods and procedures to
be applied:

Wastewater influent of the treatment system k will be sampled and analyzed for
COD at UPOIC laboratory weekly according to specifications of test equipments
and national or international standard method i.e. the ‘Standard Method of the
Examination of Water and Wastewater, American Public Health Association
(APHA), American Water Works Association (AWWA) and Water Environment
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Federation (WEF)’. Furthermore, monthly samples will be collected and analyzed
by an accredited laboratory using the similar or equal standards in order to obtain
the accuracy of the cross-checked results.

Samples and measurements will ensure a 90/10 confidence/precision level

QA/QC procedures to be The analysis at the plant will follow the standard and the equipment will be

applied: calibrated according to the calibration plan for laboratory equipments based on
“Guideline for the determination of calibration intervals of measuring instruments”
of the “International Laboratory Accreditation Cooperation” (ILAC) and the
“Organization Internationale de Methologie Legale” (OIML). The appointed
laboratory must be accredited lab. The uncertainty level of the data will be low.
The results from UPOIC Laboratory will be compared to the results from the
accredited laboratory and corrective actions undertaken if there are consistence
differences.

Any comment: -

ID No.: 4,5,6,8

Data / Parameter: CODyw treated P ky

Data unit: tonnes/m®

Description: Chemical oxygen demand of the wastewater after the treatment system k

Source of data to be used:

Laboratory tests (internal and external labs)

Value of data

0.05816 for aerobic poor managed condition (cooling pond)

0.00582 for anaerobic digester

0.00145 for anaerobic condition (anaerobic ponds 1-2 of the post treatment system)
0.00006 for aerobic poor managed condition (facultative ponds 1-2, oxidation pond
and polishing pond in the post treatment system) (see Figure 5)

For present estimation purposes, the COD concentration of the treated wastewater
is from the average 10-day campaign.

Description of measurement
methods and procedures to
be applied:

Treated wastewater of the treatment system k will be sampled and analyzed for
COD at UPOIC laboratory weekly according to specifications of test equipments
and national or international standard method i.e. the ‘Standard Method of the
Examination of Water and Wastewater, APHA, AWWA and WEF’. Furthermore,
monthly samples will be collected and analyzed by an accredited laboratory using
the similar or equal standards in order to obtain the accuracy of the cross-checked
results.

Samples and measurements will ensure a 90/10 confidence/precision level

QA/QC procedures to be The analysis at the plant will follow the standard and the equipment will be

applied: calibrated according to the instructions from the supplier. The appointed laboratory
must be accredited lab. The uncertainty level of the data will be low. The results
from UPOIC Laboratory will be compared to the results from the accredited
laboratory and corrective actions undertaken if there are consistence differences.

Any comment: N/A

ID No.: 9

Data / Parameter: COD yyw,discharged,pa.ky

Data unit: tonnes/m’

Description: Chemical oxygen demand of the final treated wastewater discharged into the

plantation area in the project activity
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Source of data to be used:

Laboratory tests (internal and external labs)

Value of data

0.00006

The discharged wastewater contains COD as same as the final treated wastewater
from the last pond since the wastewater from this pond will be utilized in the
plantation area of the project,.

Description of measurement
methods and procedures to
be applied:

See details of ID 4,5,8 in CODyw treated,p3,ky-

QA/QC procedures to be See details of ID 4,5,8 in CODyy reated,p3.k.y-
applied:

Any comment: N/A

ID No.: 7

Data / Parameter: Quw discharged,y (OUtlet)

Data unit: m° ly

Description: Volume of wastewater discharged in year y

Source of data to be used:

Measurement (Continuously)

Value of data

102,730

For present estimation purposes, the volume of wastewater discharged is assumed
the same quantity as the influent volume.

Description of measurement
methods and procedures to
be applied:

See details in ID 1

QA/QC procedures to be See detailsin ID 1

applied:

Any comment: -

ID No.: -

Data / Parameter: Stinal,puy

Data unit: tonnes ly

Description: End use of treated sludge generated in year y

Source of data to be used:

Plant operation record

Value of data

The sludge shall be used for soil application

Description of measurement
methods and procedures to
be applied:

The practice of final disposal of the sludge shall be documented in the plant
operation log sheets and documented with additional evidence such as pictures.
Data will be archived electronically, for at least 2 years after last issuance of CERs.

QA/QC procedures to be
applied:

If soil application practice cannot be confirmed or is not documented properly, it
shall be assumed that sludge was disposal in a landfill under anaerobic condition
without methane recovery, applying the most conservative approach from project
emission for final sludge disposal as per AMS I11.H, Version 15. In this case,
calculation of project emissions from final sludge disposal shall be based on the
weight of the untreated sludge and the weight measurement device shall be subject
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to periodic serving and maintenance according to appropriate industry standard.

Any comment: Not applicable as the sludge is expected to be used for soil application in aerobic
conditions in the project activity however, according to AMS IIl.H. Paragraph 39,
the end-use of the final sludge will be monitored during the crediting period.

ID 10

Data / Parameter: FVigester,y

Data unit: Nm’ly

Description: Volumetric flow rate of biogas on dry basis leaving the digester in year y

(BGhurnt,y)

Source of data to be used:

Measurement (continuously)

Value of data

2,622,256

Temperature and pressure of the gas will be measured continuously with the
volume to allow for normalization.

Description of measurement
methods and procedures to
be applied:

A flow meter with appropriate range of measurement will be installed at the biogas
delivery piping system to measure amount of biogas generated from the digester
tanks. Installation and operation will be done on state-of-the-art to avoid air ingress
into the piping system. Location of measurement will be the same where methane
content will be measured as well. Accuracy of the meter is based on manufacturer
standards. Hourly value will be recorded on the memory card of the recorder and
weekly transferred and recorded in computer then, the data will be aggregated
monthly and annually for verification report and calculations. A confidence/
precision level of 90/10 will be attained A bypass is provided for maintenance and
repair purposes. The volume of produced gas during few days of repair and
maintenance will be calculated based on the average daily flow of the previous 3
months record. Thus, level of uncertainty for data is expected to be low.

QA/QC procedures to be Flow meter will undergo maintenance/calibration subject to appropriate industry

applied: standards by manufacturer or approved company to ensure accuracy (frequency of
calibration as recommended by manufacturer or at least once per year). Therefore,
the uncertainty level of the data is expected to be low. Records of calibration will
be kept at site.

Any comment: The amount of the produced gas is applied in order to cross check with the amount
of the gas to be utilized (FVgjectricity) @nd flared (FVgg).

ID No.: 11,20

Data / Parameter: Wetay

Data unit:

Kg CH,/m’ biogas

Description:

Methane content in the biogas in the year y (volume fraction)

Source of data to be used:

Measurement (Continuously)

Value of data

N/A - this parameter is not relevant for the purpose of the ex ante estimation

Description of measurement
methods and procedures to
be applied:

CH, content will be periodical measured through portable analyzer. Location of
measurement will be at the same location where the biogas flow rate will be
measured. The measurement will be carried out once a day over the period of one
week per year and in a way that does not allow air ingress into the piping system.
The results must have 90/10 confidence/precision level. If not, the new
measurement must be conducted to obtain the required confidence/precision level
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of the results.

QA/QC procedures to be Control measurements for the use of gas analyzer will be prepared and

applied: implemented. Accuracy of equipment is based on manufacturer standards. Regular
calibration is provided by manufacturer or approved company (frequency of
calibration as recommended by manufacturer or at least once per year). The error
for different levels of measurement frequency will be defined and the level of
accuracy will be deducted from average concentration of measurement. The
uncertainty level of the data is expected to be low. Records of calibration will be
kept at site.

Any comment: - As per AMS I11.H, paragraph 33, this parameter is not relevant for the purpose of

the ex ante estimation but must be monitored in order to achieve the lowest value
of emission reduction during crediting period.
- ID No.20 is also measuring of Weyg, but it is not for CDM monitoring purpose.
The PP has to install the continuous gas analyzers for controlling of the generator
system thus; the values obtained from these sampling points will be not taken into
account as methane content in the biogas of the project.

ID No.: 12,13,18

Data / Parameter: Thiogas @Nd Ppiogas

Data unit: °C and bar

Description: Temperature and pressure of produced biogas

Source of data to be used:

Measurement (continuously)

Value of data

N/A - this parameter is not relevant for the purpose of the ex ante estimation

Description of measurement
methods and procedures to
be applied:

Temperature and pressure of the produced biogas will be measured continuously
with the volume to allow for normalization. The temperature and pressure sensors
will be installed at the biogas delivery piping system after the biodigester, and
integrated into the flow meters measuring flow into the flare and into the generator.
The installation will be done in a way to avoid air ingress into the system. Rather
than storing data electronically, conversion to Nm® is made directly and the flow
rates are stored as Nm®. The temperature and pressure will be measured at the same
time the Methane content in biogas is measured.

QA/QC procedures to be Calibration as per manufacturer’s recommendations, or at least once per year.

applied: Maintenance will be performed in strict adherence to manufacturer’s recommended
maintenance schedule. The uncertainty level of the data is expected to be low. Data
will be checked on plausibility. Records of calibration will be kept at site.

Any comment: N/A

ID No.: 14

Data / Parameter: FVren

Data unit: m*/h

Description: Volumetric flow rate of the biogas to the flare in dry basis at normal conditions in

hour h (BG flare,y)

Source of data to be used:

Measurement (Continuously)

Value of data

364
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For present estimation purposes, the volumetric flow rate of the biogas is
calculated from the estimated biogas produced per day divided by 24 hours.

Description of measurement
methods and procedures to
be applied:

The flow meter is installed in the individual delivery pipeline to the flaring system
after the branch from the main biogas. Accuracy of the meter is based on
manufacturer standards. Hourly value will be recorded on the memory card of the
recorder and weekly transferred and recorded in computer then, the data will be
aggregated monthly and annually for verification report and calculations. The same
dry basis is considered for this measurement and the measurement of the
volumetric fraction of methane component in the residual gas (fvin). During
calibration of the meter a replacement meter will be installed for continuous
measuring. The replacement meter used will have a valid calibration certificate and
is the identical type of the meter removed.

QA/QC procedures to be Flow meter will undergo maintenance/calibration subject to appropriate industry

applied: standards by manufacturer or approved company to ensure accuracy (frequency of
calibration as recommended by manufacturer or at least once per year). Therefore,
the uncertainty level of the data is expected to be low. Records of calibration will
be kept at site.

Any comment: As per AMS I1I.H, paragraph 33, this parameter shall be taken into account with
Tflare operation to obtain ‘BGpunty - Biogas flared/combusted in year y* which is
not relevant for the purpose of the ex ante estimation but must be monitored in
order to achieve the lowest value of emission reduction during crediting period.

ID No.: 15

Data / Parameter: fVeharah

Data unit:

Fraction (volumetric basis)

Description:

Volumetric fraction of component i in the residual gas in the hour h where i=CH,
and N, of the residual gas in dry basis at normal conditions in the hour h

Source of data to be used:

Measurement (Continuously)

Value of data

65%

For present estimation purposes, the volumetric fraction component i in the
residual gas is based on the technical specification of digester which mention that
expected CH, in biogas is 65%.

Description of measurement
methods and procedures to
be applied:

Values to be averaged hourly or at a shorter time interval by using continuous gas
analyzer installed in the individual delivery pipeline to the flaring system.
According to the “Tool to determine project emissions from flaring gases
containing methane”, project proponents will only measure the methane content of
the residual gas and consider the remaining part as N,. The same dry basis is
considered for this measurement and the measurement of the volumetric flow rate
of the residual gas (FVrg ) as well as same locations of measurement will be used.

QA/QC procedures to be Analysers will be periodically calibrated according to the manufacturer’s

applied: recommendation or at least once per year. A zero check and a typical value check
will be performed by comparison with a standard certified gas. The uncertainty
level of the data is expected to be low. Records of calibration will be kept at site.

Any comment: As a simplified approach, project participants will only measure the methane
content of the residual gas and consider the remaining part as N.,.

ID No.: 16

Data / Parameter: Thiare

Data unit: °C
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Description:

Temperature of methane flare used for flame detection

Source of data to be used:

Measurement (Continuously)

Value of data

>500°C

Description of measurement
methods and procedures to
be applied:

The flare temperature will be measured with a type N thermocouple continuously
and data will be digitally recorded and stored (1 min aggregated average value) in
an easily accessible and transparent format. A temperature above 500 °C indicated
that a significant amount of gases are still being burnt and that the flare is
operating.

QA/QC procedures to be The temperature sensor will undergo maintenance / calibration subject to

applied: appropriate industry standards, or as per recommendation of supplier, or at least
once per year. Data shall be archived for at least 2 years after crediting period ends.
Level of uncertainty for data is expected to be low.

Any comment: Temperature measurement will be used to confirm that the flare is operating
correctly.

ID No.: 17

Data / Parameter:

Tflare operation

Data unit:

hours

Description:

Operation time of the flare per year y

Source of data to be used:

Measurement (continuously)

Value of data

0

For present estimation purposes, it is assumed that the generator works properly
that means there is no gas going to be flared. The value of 51 hours per year is
estimated from the maintenance time per year of the generator and this time the
generator will be shut down and the produced gas will be flared.

Description of measurement
methods and procedures to
be applied:

Continuous measurement with volumetric flow rate meter and the flaring system.
The data will be stored electronically.

QA/QC procedures to be Calibration as per manufacturer’s recommendations, or at least once per year.

applied: Maintenance will be performed in strict adherence to manufacturer’s recommended
maintenance schedule.

Any comment: -

ID No.: 19

Data / Parameter: FVelectricity.y

Data unit: Nm’ly

Description: Volumetric flow rate of biogas on dry basis entering the power generation

equipment in year y (BG electricity,y)

Source of data to be used:

Measurement (continuously)

Value of data

N/A — this parameter is not relevant for the purpose of the ex ante estimation

Description of measurement
methods and procedures to
be applied:

The flow meter is installed in the individual delivery pipeline to the genset system
after the branch from the main biogas. Accuracy of the meter is based on
manufacturer standards. Hourly value will be recorded on the memory card of the
recorder and weekly transferred and recorded in computer then, the data will be
aggregated monthly and annually for verification report and calculations. During
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calibration of the meter a replacement meter will be installed for continuous
measuring. The replacement meter used will have a valid calibration certificate and
is the identical type of the meter removed.

QA/QC procedures to be Flow meter will undergo maintenance/calibration subject to appropriate industry

applied: standards by manufacturer or approved company to ensure accuracy (frequency of
calibration as recommended by manufacturer or at least once per year.). Therefore,
the uncertainty level of the data is expected to be low. Records of calibration will
be kept at site.

Any comment: The amount of the produced gas is applied in order to cross check with the amount
of the gas to be utilized (FV giqest) and flared (FVgg).

ID No.: 21

Data / Parameter: -

Data unit: MWh/y

Description: Total annual electricity generated from the project in year y

Source of data to be used:

Measurement (Continuously)

Value of data

5,769

For present estimation purposes, the amount of electricity generated in the project is
calculated from the amount of produced biogas.

Description of measurement
methods and procedures to
be applied:

The amount of electricity consumed by the project will be monitored continuously
by a separate and officially calibrated electric meter. Data will be kept electronically
in a systematic and transparent manner.

QA/QC procedures to be
applied:

The power meters are accurate based on IEC 62053-21 Class 1 (active energy) and
IEC 62053-23 Class 2 (reactive energy) or national/international standard and will
be periodically compared by official organization and/or authorized company. No
further step is applicable due to external quality control (local utility PEA as
electricity buyer). The power production will be cross checked with the amount of
gas used by each of the gas engines and with the annual operation hours of the
engines.

Any comment:

ID No.: 22,23

Data / Parameter: EGy.consumed

Data unit: MWhly

Description: Annual electricity to operate the facilities or power auxiliary equipment

Source of data to be used:

Measurement (Continuously)

Value of data

646

For present estimation purposes, the amount of electricity consumed in the project is
taken from the amount of electricity required for biogas equipments based on their
specifications.

Description of measurement
methods and procedures to
be applied:

The amount of electricity consumed by the project will be monitored continuously
by a separate and officially calibrated electric meter. Data will be kept electronically
in a systematic and transparent manner.
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QA/QC procedures to be The power meters are accurate based on IEC 62053-21 Class 1 (active energy) and

applied: IEC 62053-23 Class 2 (reactive energy) or national/international standard and will
be periodically compared by official organization and/or authorized company. No
further step is applicable due to external quality control (local utility PEA as
electricity buyer). The power production will be cross checked with the amount of
gas used by each of the gas engines and with the annual operation hours of the
engines.

Any comment: Since the electricity for the project will be provided by the electricity generation
part of the project, this emission source is not expected, but will be monitored
regardless in case of failure or downtime of the biogas gensets and resulting use of
grid electricity.

ID No.: 24,25

Data / Parameter: EGy exported

Data unit: MWh/y

Description: Amount of electricity to substitute grid electricity by the Project in year y

Source of data to be used:

Measurement (Continuously)

Value of data

Electricity produced in the project activities will be substituted electricity used in
- Palm oil mill = 433 (based on historical data)
- supply to grid = 4,690

Description of measurement
methods and procedures to
be applied:

The power output from the gas engines will be recorded continuously through
power meters.

QA/QC procedures to be The power meters are accurate to 0.1 amp or PEA regulations and will be

applied: periodically compared by official organization and/or authorized company. No
further step is applicable due to external quality control (local utility PEA as
electricity buyer).
The power production will be cross checked with the amount of gas used by each
of the gas engines and with the annual operation hours of the engines.

Any comment: Level of accuracy of recorded power production is high.
The level of uncertainty is expected to be high, that’s why monitoring meters are
installed to record amount of biogas generated.

ID No.: -

Data / Parameter: Dcha

Data unit: Tonnes/m’

Description: Density of methane at the temperature and pressure of the biogas in the year y

Source of data to be used:

Calculated

Value of data

It is not relevant for the purpose of the ex ante estimation but must be monitored in
order to achieve the lowest value of emission reduction during crediting period.
The density shall be calculated from 1.D.15, 20 fvcuargn @and Weuay Which is
obtained by the continuous monitoring then, multiply with density of methane
0.716 kg/m® as per tool to determine project emission from flaring gases containing
methane.

Description of measurement
methods and procedures to
be applied:

See 1.D.15, 20
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QA/QC procedures to be See 1.D.15, 20
applied:
Any comment: -
ID No.: -
Data / Parameter: FE
Data unit: Percentage
Description: Flare efficiency in year y
Source of data to be used: Use default value 90% from “Tool to determine project emissions from flaring
gases containing methane”
Value of data 90

Description of measurement | 0% if the temperature in the exhaust gas of the flare (Tflare) is below 500 °C for
methods and procedures to more than 20 minutes during the hour h .

be applied: 50%, if the temperature in the exhaust gas of the flare (Tflare) 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.

90%, if the temperature in the exhaust gas of the flare (Tflare) 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 h.

QA/QC procedures to be -
applied:

Any comment: -

B.7.2 Description of the monitoring plan:

The purpose of the Monitoring Implementation Plan is to provide a documented procedure by which
monitoring and verification activity can be conducted on the project activity. The plan will be adhered for
the duration of the project activity. The monitoring implementation plan ensures that accurate and valid
monitoring data are obtained for determination of project’s Certified Emission Reductions (CERS), which
will be used for periodic verification purpose.

UPOIC will fulfill the required operational and data collection obligations so that CERs are calculated in
a transparent manner. All data required for baseline and emission reduction determination shall be
monitored as directed in this PDD. All monitoring equipment will be installed by a qualified contractor
and regularly calibrated for quality control according to the appropriate industry standards. Monitoring
and recording of the required parameters will be undertaken by trained personnel under the management
of a CDM Manager. Execution of the monitoring plan will be carried out by UPOIC staff, which will
keep monitor, record and store relevant data. Such data will be made available to the DOE for verification
in a transparent manner. The monitoring instruments are summarized in Figure 6.
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Parameter monitored

(1a,1b) Qww,y (Influent) (14) FVRG,h

(2,3) CODww, untreated,PJ,k,y (15) fvCH4,RG,h

(4,5, 6, 8) CODww, treated,PJ,k,y (16) Tflare

(7) Qww,y (Effluent) (17) Tflare operation

(9) CODww, discharged, PJ,k,y (19) FV electricity,y

(10) FV digester,y (21) Total electricity generated

(11,20) WCH4,y (22,23) Ecpjy

(12,13,18) Temp. & pressure sensor (24,25) Egpj,y
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Note: ID#3 refers to treated COD of the cooling pond and untreated COD of the digester

Organizational and management structures

All monitored data will be safely kept in an electronic data base and submitted to the DOE for verification
purposes. The manager of the waste water plant will be the responsible person for monitoring all of the
above mentioned parameters and for recording all data appropriately.

UPOIC QC manager will be in charge and responsible for the accuracy of the data collection and
processing. Data will be recorded as part of the daily responsibilities of laboratory staff and based on
requirements of the ISO 9001:2000 scheme. The ISO 9001:2000 schemes defines organizational and
management structures in detail, as well as responsibilities of staff and procedures in cases of technical
irregularities in details. The scheme will be updated to incorporate the new biogas system before
operation of the plant. The management structure as well as implementation and operation management
of the efficient monitoring system will be as shown in Figure 7.

Key person’s responsibilities:

The lab technician: is responsible for maintaining all daily laboratories testing to international standards,
including COD analysis. The parameters required by the CDM projects are done by an internal laboratory
and periodically cross-checked with the external certified laboratory. Laboratory results will be recorded
in electronic file and reported to Environmental/Chemistry engineer.

The environmental/chemistry engineer: is responsible to supervise Lab Technician to assure quality of
waste water sampling and analysis as well as preparing laboratory report and arrange quality control
check with QC manager and checking daily on the quality control data collection and filing procedure and
report to the mill manager.

The QC manager: is responsible to inspect the overall laboratory data and managing all monitoring data
reporting on any significant fluctuations and variations identified in the POME as well as co-coordinating
with engineering manager for biogas system managementFigure 6: Monitoring Diagram

Figure 7: Management Structure of Monitoring System
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The biogas plant technician: is responsible to maintain daily operational and maintenance for smooth
operational of the biogas system, electricity generation system, flare and monitoring system. Detail
information on site concerning the operation of the plant will be recorded and reported to the biogas
system supervisor.

The biogas system supervisor: is responsible to control the entire operation, guiding decision making on
process management and changes, and resolving equipment, operational and monitoring issues; include
managing all monitoring data from data of the biogas plant to prepare monthly operational, maintenance
and monitoring report of the biogas project and submitting to the mill manager as well as corporate with
the Provincial Electricity Authority (PEA).

The mill manager: is responsible to 1. Support and guide the biogas system supervisor to ensure the
effective operation of biogas system management and report to the plant manager. 2. Cooperate between
factory and biogas operation and staff. 3. Coordinate and review annual calibration checks of equipment
with equipment suppliers and the external certified agencies for equipment calibration,, and recording any
biogas losses throughout the project system.

The plant manager: is responsible to supervision overall biogas and electricity generation system by
interacts with QC manager, mill manager, laboratory manager, and staffs in the factory. The plant
manager is a coordinating point of the factory with external stakeholder i.e. local people, NGO, PEA,
DOE, etc. for smooth biogas and electricity system operation, sustainability management, and CDM
process.

Factory Director: is responsible to set and revise the monitoring policy and communicate with the
UNFCCC regarding the CDM project.
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Monitoring implementation and operation management and procedure

In order to implement, operate, maintain and control the monitoring system appropriately, the following
operation procedure will be implemented as shown in Figure 8 (details in Annex 4).

Responsibility Monitoring Training Responsibly of
of Installation Implementation and Training
and Operation Operation
Supplier Installation of - Instruction on Supplier/
monitoring equipment equipment UPOIC
(equipment,
maintenance,
emergency/failure
response)
- Determination of upalc
Supplier/UPQOIC Design and - Instruction on data Supplier
implementation of data handling system
system, e.g. transfer, - Determination of
storage, processing, responsibilities UPOIC
reporting and backup
UPOIC Implementation of - Instruction on data Official
control measurement sample taking, laboratory/
procedures handling and analysis Institute
- Determination of
responsibilities UPOIC
UPOIC Elaboration of
Monitoring Procedures
for sample taking,
analysis, instrument
control, maintenance,
emergency/failure
response, data
processing, report
generation
Instruction on UpPOIC

Supplier/UPOIC

Start up operation

monitoring reporting

Operation

Sample taking and laboratory analysis

Daily/monthly reporting

Filing & registration backup

Data storage & registration

- Quarterly internal
review and operation
adjustment and

Daily supervision of instrument improvement
function - Review and task
Report

Figure 8:

Monitoring Operation Procedure
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Training
To assure the correct handling of the equipment and the correct monitoring, the training of the local stuff
will be organized. Minimum two persons will be trained on the field of:

= General knowledge about the applied equipment at the digesters and biogas utilization units;
= Reading, recording and processing data and elaboration of monitoring reports;

= Inspection and maintenance of equipment;

= Calibration methodology;

= Emergency situation (complete exchange of equipment).

Chosen trainees must have a good understanding of the processes and technology of the digester and the
biogas utilizing units. Accompanying and observing starts parallel with preparation work for the
installation.

The main course of the training will be carried out by staff of the monitoring equipment supplier. UPOIC
staff will attend the installation of the equipment, calibration and start up operation Guidebooks for the
monitoring system and a handbook of the digester operation are provided in local or English language by
the suppliers. The operator and the monitoring management team can find information about:

= Operation and maintenance of the monitoring instruments;

= Operation manual of the digester;

= Design parameters of the biogas composition, temperature, pressure, flow rate, etc.;

= Drawings;

= Inspection, maintenance and simple emergency repair instructions;

= Description of parts of the equipment;
The training will be in accordance with the already implemented 1SO 9001:2000 procedures at UPOIC
and will consider the above presented Monitoring Management Organization and staff assigned to the
positions within this organization structure.

Reconstruction/calculation of data in case of instrument failure

Missing monitoring data derived from instrument failure and during replacement of broken instruments
will be reconstructed from former and subsequent series of measurement. Within the first month of
monitoring, missing data will not be reconstructed and losses accepted accordingly.

After one month of monitoring and one month data record respectively, missing data will be
reconstructed from the average of the lowest measured values of the previous and the following month, if
the monitoring interruption is longer than one week (5 working days).

This method is appropriate and conservative, since the flow rates of waste water and biogas as well as the
COD content in the waste water and CH, content in the biogas is not subject to huge variations in such
production processes. To avoid suspicion referring bridging of complete production interruptions,
corresponding data from parallel instruments and proved production data from the same period of the
instrument failure will be recorded and documented in order to prove the continuity of the production
process. Reconstructed values will be marked in the record and monitoring reports accordingly.

Data Storage
The gathered monitoring data will be digitally stored in a recorder. At regular intervals, data will be

printed out and archived. All data will be kept for at least two years following the end of the crediting
period or the last issuance of CERs (whatever is the later). For all monitoring supervision, maintenance,
data storage, data handling and plausibility check measures will be elaborated by UPOIC for their
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monitoring and management staff. For all the internal Audit reports and project performance review
reports would be archived and shall be subjected to verification during issuance.

B.8 Date of completion of the application of the baseline and monitoring methodology and the
name of the responsible person(s)/entity(ies)

The baseline and the monitoring methodology have been prepared by Envima (Thailand) Co., Ltd.

Company name: ENVIMA (Thailand) Co., Ltd.
Address: 1023 TPS Building, 4th Floor
Pattanakarn Road, Suan Luang, Bangkok 10250, Thailand
Contact person: Mr. Magnus A. Staudte
Telephone number: +66 2 717 8114
Fax number: +66 2 717 8115
Email: staudtem@envima.de

Completion date of the application of the methodology: 01/05/2011
Envima is not project participant in the sense of Annex 1.

\ C1 Duration of the project activity: \

‘ C.1.1. Starting date of the project activity: ‘
10/03/2008 (The date that the project started construction is chosen as per EB 41, paragraph 67 which
states that “the start date shall be considered to be the date on which the project participant has committed

to expenditures related to the implementation or related to the construction of the project activity.)

\ C.1.2. Expected operational lifetime of the project activity: \

\ C.2.1. Renewable crediting_period \

The project will used fixed crediting period.

\ C.2.1.1. Starting date of the first crediting period: \
>>none

\ C.2.1.2. Length of the first crediting_period: \
>>none

\ C.2.2. Fixed crediting period: \

\ C221. Starting date: \
01/09/2011 or Start after the date of registration.

\ C.2.2.2. Length: \
10 years 0 month
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\ SECTION D. Environmental impacts \

D.1. If required by the host Party, documentation on the analysis of the environmental impacts
of the project activity:

According to the regulations of the Kingdom of Thailand, a comprehensive environmental impact
assessment (EIA) is not required for the underlying project activity’.

The following Figure 9 summarizes the results from the Gold Standard EIA pre-screen, elaborated on the
basis of local conditions, secondary data and information and in collaboration with stakeholders.

1. Will there be a large change in environmental conditions? No
2. Will new features be out-of-scale with the existing environment? No
3. Will the effect be unusual in the area or particularly complex? No
4. Will the effect extend over a large area? No
5. Will there be any potential for transfrontier impact? No
6. Will many people be affected? No
7. Will many receptors of other types (fauna and flora, businesses, facilities) be affected? No
8. Will valuable or scarce features or resources be affected? No
9. Is there a risk that environmental standards will be breached? No
10. Is there a risk that protected sites, areas, features will be affected? No
11. Is there a high probability of the effect occurring? No
12.Will the effect continue for a long time? No
13.Will the effect be permanent rather than temporary? No
14.Will the impact be continuous rather than intermittent? No
15. If it is intermittent will it be frequent rather than rare? No
16.Will the impact be irreversible? No
17.Will it be difficult to avoid, or reduce or repair or compensate for the effect? No
(Adapted from: CEC, 1993, Environmental Manual, Annex 1)

Figure 9: Application of the Gold Standard Pre-screen Checklist to the Underlying Project Activity

However, the Thai DNA requires an Initial Environmental Evaluation (IEE) for potential CDM project
activities. Since the Thai DNA has adopted the standards and requirements on sustainable development
and environmental impact screening from the Gold Standard Scheme, the IEE has been conducted closely
following the Gold Standard procedures.

Potential environmental impacts of the project activity have been assessed by means of stakeholder
consultations, the EIA-activities as described in section A2, and by applying the Gold Standard pre-screen
checklists for Sustainable Development and EIA Pre-Screen.

Despite this summary of the positive results of the EIA pre-screen (comprehensive table please see
D.2.1.), an IEE according to Thai DNA requirements has been carried out by the environmental experts of
ENVIMA (Thailand) Co., Ltd. in cooperation with local stakeholders. The results are summarized in the

" Legal requirements for conducting El1As are defined under the “Enhancement and Conservation of the Natural
Environmental Quality Act of 1992”7, Part 4, Section 46-51. This Act lists project types that require an EIA. The
adoption of a different technology for an existing wastewater treatment plant is not subject of this law.
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following paragraphs, and — in a more detailed form — in Section E. No significant environmental and
social impacts through the project activities have been identified.
Major findings are:

- The project plays an important role with regard to the establishment of efficient and
environmentally friendly self-supply of electric power supply under the Very Small Power
Producer Scheme in the agro-industry in Thailand. It fully complies with the goals of Thailand on
increasing the proportion of renewable energy in energy generation.

- The project activity helps to decrease the level of air-borne particles deriving from the utilization
of fossil fuels in common coal and oil fired power plants in Thailand.

- The new wastewater treatment system is more efficient in terms of COD reduction and thus
improves the quality of discharged water.

- The project activity will take place on the existing site of the facility. Hence, no additional land
use occurs, which potentially would impact surrounding ecosystems.

- Regarding the utilization of methane gas, no harmful pollutants or smoke/soot will be emitted.
Also, fugitive methane emissions and odour from the existing open pond system will be
eliminated.

D.2.  If environmental impacts are considered significant by the project participants or the host
Party, please provide conclusions and all references to support documentation of an environmental

The results of the IEE, site assessments and the stakeholder consultations came to the conclusion that no
significant environmental impacts are to be expected.

D.2.1. Detailed Results of the EIA Pre-Screen
The following results of the EIA Pre-Screen are based on the results of the first stakeholder contacts and
discussions, where the stakeholder’s comments and ideas were gathered and evaluated. Site inspections

by experts from ENVIMA (Thailand) Co., Ltd. built an additional basis for the Environmental and Social
Sustainability Evaluation. Results from the first stakeholder contacts can be found in section E.
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Environmental and Social Impacts Checklist

Environmental Impacts

Yes/No/?. Briefly
describe

Is this likely to result in a significant
effect? Yes/No/? — Why?

1. Will construction, operation or
decommissioning of the Project use or
affect natural resources or ecosystems
such as land, water, forests, habitats,
materials or, especially any resources
which are non-renewable or in short

supply?

Yes. The project location is
on the properties of the plant.
Land use is already for
industrial purposes.

No. The land provided for the project is
part of the operation license of the
factory and therefore already approved
to not significantly effect the
environment. The project will provide
renewable energy resources through
methane capturing, thus avoid the use of
fossil resources and reducing fugitive
methane emission.

2. Will the Project involve use, storage,
transport, handling, production or release
of substances or materials (including solid
waste) which could be harmful to the
environment?

Yes. The project will handle
and use existing methane gas
and organic laden
wastewater.

No. The operation of the wastewater
treatment plant will be altered to capture
and utilize the existing fugitive methane
gas. The wastewater treatment will be
improved, resulting in less
contaminating characteristics of the
effluents. There will be no other changes
of the operation, input and output
parameters remain the same.

If leakage of the gas system will appear,
low pressure will not allow explosion
risk. Methane does not range as a toxic
gas.

3. Will the Project release pollutants or
any hazardous, toxic or noxious
substances to air?

No. The project boundaries
are focused on the capture of
methane gas, thus reducing
recent emissions.

No. Through the capture of climate
impacting methane gas, fugitive
emission of climate harmful pollutants
deriving from the emission will be
avoided. The occurrence of emission
through future utilization of methane gas
as fuel for electricity generation in
comparison to the existing fugitive
methane emission is a reduction of
Global Warming Potential of the
Methane and thus improvement of the
environmental performance of the
operation.

4. Will the Project cause noise and
vibration or release of light, heat energy or
electromagnetic radiation?

Yes. The planned biogas
reactor will operate without
noises. There will be no
additional impacts from this
part. The plant will operate
an electric generator which
will result in noise and
vibrations.

No. The noises from the biogas reactor
are deriving from a little pump and thus
no impact would occur.

The noises from the generators are not
resulting in any impact since the
generator will be enclosed in housing.
Noises are perceivable in a surrounding
of less than 10 m. Vibrations are reduced
through state-of-the-art damping.
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Environmental Impacts

Yes/ No/?. Briefly
describe

Is this likely to result in a significant
effect? Yes/No/? — Why?

5. Will the Project lead to risks of
contamination of land or water from
releases of pollutants onto the ground or
into surface waters, groundwater, coastal
wasters or the sea?

No. Effluent from the
wastewater treatment are free
of any contaminants, still
laden with organics and thus
will be used as fertilizer

No. The operation of the new
wastewater treatment plant will not
change the handling of the effluents,
which in the future as well will be used
as fertilizer. An improvement of the
treated wastewater quality can be
expected.

6. Are there any areas on or around the
location which are protected under
international or national or local
legislation for their ecological value,
which could be affected by the project?

No. The area is approved
agro-industrial and
agricultural area; the project
location is on the factory’s
own property.

No. The factory’s area and the
surroundings are proved by Thai
planning and legislation for agro-
industrial and intensive agricultural land
use. Consequently the factories received
operation licenses.

7. Are there any other areas on or around
the location, which are important or
sensitive for reasons of their ecology, e.g.
wetlands, watercourses or other water
bodies, the coastal zone, mountains,
forests or woodlands, which could be
affected by the project?

Yes. The channel Klong
Paksai is in the vicinity of the
plant and already used by the
factory and the surrounding
communities as a water
resource.

No. The conditions of the river will not
be affected through the project. Treated
water will be used as liquid fertilizer as
the factory is already doing it under the
licensed operation since founding of the
company.

8. Are there any areas on or around the
location which are used by protected,
important or sensitive species of fauna or
flora e.g. for breeding, nesting, foraging,
resting, over-wintering, migration, which
could be affected by the project?

There is no specific
investigation done on the
appearance of protected,
important or sensitive species
in this area. No material is
available. Anyway, the
location of the anaerobic
digester is in the middle of
the industrial area of UPOIC
PCL.

No. But the construction and operation
of the new wastewater treatment
component will improve the quality of
the post treated wastewater in the
existing open lagoons, thus improving
the conditions of the surrounding of the
location through reducing odor, fugitive
methane emission and improving the
water quality in the remaining open
lagoons. The system requires less space.
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Environmental Impacts Yes/ No/?. Briefly Is this likely to result in a significant
describe effect? Yes/No/? — Why?
9. Are there any inland, coastal, marine or | Yes. Ground water under the | No. No negative change of the effluent
underground waters on or around the factory’s area and an adjacent | quality will be expected. The project
location which could be affected by the channel (Klong Paksai) activities will not harm the groundwater.
project? exists. Improvements of the existing lagoons

will be expected, thus eliminating
leakages. The river will not be affected,
since the wastewater will be used for
irrigation purposes.

The surrounding is mainly palm oil
plantations, These plantations have been
irrigated by the effluent of the open
lagoon waste water treatment system.
10. Is the project location susceptible to | No. Normal geological and | No. The weather and earthquake

earthquakes, subsidence, landslides, climate conditions® statistics and the landscape conditions
erosion, flooding or extreme or adverse are not proving any endangering
climatic conditions e.g. temperature incidents in this area.

inversions, fogs, severe winds, which
could cause the project to present
environmental problems?

Socioeconomic and Health Impacts

11. Will the Project involve use, storage, |Yes. The project plans to No. The existing fugitive methane gas
transport, handling, production or release |handle and use methane gas. |will be captured and utilized as a

of substances or materials (including solid renewable fuel resource, thus reducing
waste) which could be harmful to human impacts on human health through
health or raise concerns about actual or avoiding the utilization of fossil fuels.
perceived risks to human health? There will be no other changes of the

operation. Input and output parameters
remain the same.
12. Will the Project releases pollutants or | Yes. Through the utilization |No. Through the utilization of climate

any hazardous, toxic or noxious of the methane gas as a impacting methane gas with Global
substances to air that could adversely renewable fuel for operating |[Warming Potential of 21 times of CO,,
affect human health? gas engines as electricity emission of harmful pollutants deriving

generators, emission from the | from the use of fossil fuels and fugitive
burning of methane gas will | emission of methane will be avoided
occur. through thermal reduction of CH, to
CO,. The occurrence of emission
through burning methane gas in
comparison to the existing fugitive
methane emission is reducing
environmental impacts.

® For earthquake statistics: http://earthquake.usgs.gov/eqcenter/ and for weather statistics:
www.tmd.go.th/en/climate.php
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Environmental Impacts

Yes/ No/?. Briefly
describe

Is this likely to result in a significant
effect? Yes/No/? — Why?

13. Will the Project cause noise and

vibration or release of light, heat energy or

electromagnetic radiation that could
adversely affect human health?

Yes. The planned biogas
reactor will operate without
noises. There will be no
additional impacts from this
part. The plant will operate
an electric generator which
will result in noise and
vibrations.

No. The noises from the biogas reactor
are deriving from a little pump and thus
no impact would occur.

The noises from the generator are not
resulting in any impact since the
generator will be enclosed in a housing.
Noises are perceivable in a surrounding
of less than 10 m. Vibrations are reduced
through state-of-the-art damping.

14. Will the Project lead to risks of
contamination of land or water from
releases of pollutants onto the ground or
into surface waters, groundwater, coastal
wasters or the sea that could adversely
affect human health?

No. Effluent from the
wastewater treatment will be
used as fertilizer

No. The operation of the new
wastewater treatment plant will not
change the handling of the effluents,
which in the future as well will be used
as fertilizer. Improvements of the
existing open pond system as a post-
treatment facility can be expected,
reducing risk of leakages. The fertilizer
and thus remaining organics will be
absorbed by the plantations in the
surrounding.

15. Will there be any risk of accidents
during construction or operation of the
Project which could affect human health?

No. The methane gas
capturing during operation is
based on low pressure
technology.

No. The low pressure technology will
keep the gas storage, under very low
pressure. The storage is completely
oxygen evacuated. Damages of the
storage covering foil will cause very low
outflow of the gas, which will
immediately spread out while the
concentration will decrease below
explosive concentrations.

16. Will the Project result in social
changes, for example, in demography,
traditional lifestyles, employment?

No. There will be no adverse
affect on demography,
lifestyle or employment due
to its small scale industrial
internal characteristics.

No. The project purpose is the change of
wastewater treatment technology in
small scale on the factory’s terrain. In
contrary, additional five new jobs will be
created.

17. Are there any areas on or around the
location, protected or not under
international or national or local
legislation, which are important for their
landscape, historic, cultural or other value,
which could be affected by the project?

No. There are no protected
and important areas, which
could be affected by the
project.

No. The wastewater treatment and gas
capture will not have direct effects
beyond the factory’s boundaries. The
plant is completely located on factory
terrain.

18. Are there any transport routes or
facilities on or around the location which
are used by the public for access to
recreation or other facilities and/or are
susceptible to congestion, which could be
affected by the project?

No. The project will not have
any affect on transport. The
road is not susceptible to
congestion.

No. The project will not cause additional
traffic.

60

nree A
~



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03

CDM - Executive Board

Environmental Impacts

Yes/ No/?. Briefly
describe

Is this likely to result in a significant
effect? Yes/No/? — Why?

19. Is the project in a location where it is
likely to be highly visible to many people?

No. There are approximately
20 houses around the factory.
The technical installations
and buildings associated with
the project activity will be
lower than the surrounding
factory buildings.
Surrounding plantations do
not allow any view to the
construction.

No. The wastewater treatment and gas
capturing will not be visible from
villages or the surrounding streets and
roads. The gas reactor and storage will
not be higher than 5 m,. Vegetation on
the factory’s ground and around the
factory (Plantations) avoids visibility of
the plant.

20. Are there existing or planned land
uses on or around the location e.g. homes,
gardens, other private property, industry,
commerce, recreation, public open space,
community facilities, agriculture, forestry,
tourism, mining or quarrying which could
be affected by the project?

Yes. The surrounding is
characterized by agriculture,
settlements, schools and
temples in the distance
approximately2 km away
from the factory. Directly
adjacent to one of the existing
ponds are para-rubber and
palm oil plantation and 20
houses of a small settlement
of factory workers.

No. The next larger village is in
approximately 2 km distance from the
factory site.

There are no villages, schools and
temples within a radius of 2.km thus will
not be affected negatively. The people of
the 20 houses will have temporary
impacts through the construction. On
long-term and in operation the project’s
side effects are reduction of water
contamination, fugitive methane
emission reduction and reduction of odor
through the introduction of the new
wastewater treatment, the odor will be
eliminated.

21. Are there any areas on or around the
location which are densely populated or
built-up, or occupied by sensitive uses e.g.
hospitals, schools, places of worship,
community facilities, which could be
affected by the project?

No, only some 20 houses are
located within 2 km from the
factory. The area around the
factory is mainly agricultural
land with scattered
settlements, not densely
populated. Schools, temples
or hospitals are not in the
close surrounding within 2
km.

The new wastewater treatment cannot be
seen from the village, no noises and
odors are reaching the village. No
sensitive use is close to the project
location.

22. Are there any areas on or around the
location which contain important, high
quality or scarce resources e.g.
groundwater, surface waters, forestry,
agriculture, fisheries, tourism and
minerals, which could be affected by the
project?

Yes. Adjacent to the factory
and crossing the overall
surrounding is the channel,
Klong Paksai providing water
resources to the villagers and
farmers and to the factory.
The area around the factory is
characterized by typical
agricultural use.

No. The project will not affect the
quality or quantity of the existing water
resources. The project purpose is the
wastewater treatment plant with methane
capturing. Improvement of the
discharged water can be expected.
Existing and potential future air
emission will be reduced.
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Environmental Impacts Yes/ No/?. Briefly Is this likely to result in a significant
describe effect? Yes/No/? — Why?

23. Is the project location susceptible to | No, normal geological and No. The weather and earthquake
earthquakes, subsidence, landslides, climate conditions® statistics and the landscape conditions
erosion, flooding or extreme or adverse are not proving any endangering
climatic conditions e.g. temperature incidents in this area.
inversions, fogs, severe winds, which
could cause the project to present
socioeconomic problems?

(Adapted from: CEC, 1993, Environmental Manual, Annex 1)
D.2.2. Summary of the Initial Environmental Evaluation (IEE)

This report presents the initial environmental evaluation of “UPOIC Wastewater Treatment for Energy
Generation, Krabi’” for United Palm Oil Industry Public Company Limited which is mainly focussed on
the impacts on the location of the plant and the surrounding areas. The objective of the project is to
replace the existing wastewater treatment system (a traditional, open, anaerobic pond with uncontrolled
release of methane into the atmosphere) with a closed system (digester tank with biogas capture and
utilization). Primary data was collected through the stakeholder consultation meetings and opinion survey
of people living in the nearby area. Maps and other basic information of the study area were also collected
as secondary data. The plant’s location and surrounding area are comprised of agricultural area; Para-
rubber and oil palm plantations, and municipal areas with existing wastewater treatment, the Klong
Paksai River, and schools within 2 kilometres. There is a small amount of people (approximately 20
houses) living in the area. To make an initial environmental evaluation, the stakeholder consultation
meeting and opinion survey had been organized in order to inform stakeholders and receive comments
and concerns from the surrounding people’s opinion. Governmental officers from the ministry of
industrial works, ministry of Natural Resources and Environment, a representative from the local medical
centre, a schools’ representative, farmers and people who live nearby the factory area were invited. All
information obtained is considered in the study.

The evaluation study found that the applied biogas technology is expected to cause negative impacts
during the construction period, for example dust and noise problems, but no negative impacts will be
caused during the operation period. Moreover, it was found that the biogas technology would render a
positive impact, as the methane emissions will be reduced by the biogas system and thus the prevalence
of bad odours caused by the existing wastewater treatment system will be decreased. The wastewater will
not release effluent to receiving water; the better treated wastewater and will be used as fertilizer for
agricultural purpose in the palm area without harming the groundwater. Furthermore, air pollution will be
reducing through the substitution of fossil fuels by biogas in the combustion process. All these effects will
improve water and air quality as well as quality of life of humans in the surrounding area.

% For earthquake statistics: http://earthquake.usgs.gov/eqcenter/ and for weather statistics:
www.tmd.go.th/en/climate.php
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SECTION E. Stakeholders’ comments \

\ E.1.  Brief description how comments by local stakeholders have been invited and compiled: \

Scope of the local stakeholder consultations

The initial stakeholder consultations, the publications of a non-technical PDD and Initial Environmental
Evaluation (IEE), and a final stakeholder meeting have been carried out as stakeholder and public
consultations process for CDM. Although there is formally no regulation for public participation under
Thai law, it is common practice of the governmental agencies responsible for licensing factories or large
projects to call for such. With the initial stakeholder consultations, these requirements are met. The
additional steps of local stakeholder consultation have been conducted to meet the requirements of the
Gold Standard. UPOIC invited all relevant local NGOs to participate in the meeting via letter, telephone
call, and personal contacts. The Sustainable Energy Group of Krabi province (a local NGO) and the
representative from Renewable Energy Institute of Thailand Foundation (REITF) were attended and
played an important role to motivate stakeholders to express their valuable opinion, requests, and
comments to the project developer which lead to a successful understanding between UPOIC and the
stakeholders.

A more detailed description of the individual steps is provided below.

Step 1: Initial stakeholder consultations

- The initial local stakeholder consultations were conducted on 26/05/2008 at
Nuaklongprachabumroon school’s meeting room, Nuaklong district, Krabi province.

- The invitation to the local stakeholder has been distributed by letter, telephone, fax for
approximately one month before meeting started.

- Information of the project activities has been provided to all stakeholders through hard copies of
non-technical project descriptions written in local language, presentations and explanations by
experts of the project proponent. It has been considered all information about technology that will
be employed, environmental issues and CDM, and consultation with people living within 2
kilometers from the project site and representatives of governmental authorities and the private
sector in Nuaklong area.

- Involved stakeholders include different groups of people. A total of 19 people - governmental
officers, school teachers, monks, officers of the Tambon Authority Office (TAO), community
leaders, health center officer, factory workers, and villagers — have shown their interest and
indicated to further spread the information and gather further comments to the project until
second stakeholder consultation.

- Stakeholders have been briefed on the project purpose and interviewed concerning their
perception of the impacts of the wastewater treatment plant of the palm oil factory on the
environment, social systems and general economics. Their opinions on future impacts through the
planned project activity and operation of the plant have been gathered through discussion and
questionnaires and evaluated. The results have been summarized in E.2.

- The summary report has been made available on 04/06/2008 (Thai version).

- The summarized initial stakeholder consultation meeting: During the consultation meeting,
participants rose up many questions and gave comments about the project activity. The
participants gave some opinions that the project owner should distribute more information to the
local stakeholders thus they can receive more knowledge about the biogas system. In addition, the
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documents should be prepared with easy explanation and easy to understand. They wish the
project owner will invite people within the community to participate the next stakeholder
consultation meeting again.

Step 2: Publication of a non-technical PDD and IEE in the office and factory of United Palm Oil

Industry, PCL. and ENVIMA (Thailand) Co., Ltd. Office

- Public access to all documents at UPOIC Local Authority, UPOIC Factory in Krabi, UPOIC
Office in Bangkok, ENVIMA Office in Bangkok.

- Announcement of the project and access to all documents through press publications “Matichon”-
a Thai newspaper and “Daily Express”- a local English newspaper on 30/05/2008, including
invitations for comments to the project.

- There was no comment raised.

Step 3: Second Stakeholder Meeting

- The second Stakeholder Meeting conducted on 09/07/2008 - 4 weeks after the first publication of
the project documents at Nuaklong district, Krabi province.

- The consultations covered the same topic as the first meeting; information of project activities,
technology will be employed, environmental issue and CDM. In this time more people living
within 2 kilometers from the production site and representative of governmental authorities and
private sections in Nuaklong area.

- Involved stakeholders include different groups of people. A total of 22 people - governmental
officers, school teachers, monks, officers of the Tambon Authority Office (TAO), community‘s
leaders, health center officer, factory‘s workers, general villagers attended.

- The first stakeholder meeting, questions and discussion were briefed for stakeholders before the
beginning of the meeting. The results have been summarized in E.2

Step 4: The third Stakeholder Meeting
- The third stakeholder meeting was conducted on 22/04/2009 during project validation in order to
give a picture of the previous stakeholder consultation and give an opportunity for validators to
interview involved stakeholders.
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\ E.2.  Summary of the comments received: \

Most concerns have been expressed referring the long term operation of wastewater treatment system.
They expect that the factory plans a good monitoring system, involved stakeholder in the monitoring plan,
and implement accordingly to make sure there will be no environmental effect in the future.

The participants also appreciated this stakeholder meeting to be informed about the factory’s activities
involving local people in the project and the further development of the company giving opportunities for
jobs and business relations.

\ E.3.  Report on how due account was taken of any comments received:

As pointed out above, no concerns of severe environmental impacts through the project have been
expressed. There was a broad understanding of the applied technology and its improvements compared to
the environmental impacts to be expected if the existing open pond would be continued.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY

Organization: United Palm Oil Industry Public Company Limited
Street/P.O.Box: 236 Moo 4, Bangpoo Industrial Estate, Sukumvit Road, Phraeksa Sub-district
Building: -

City: Muang District

State/Region: Samutprakarn

Postfix/ZIP: 10280

Country: Thailand

Telephone: +66 2 709-3610-24 Ext. 1802

FAX: +66 2 3240640

E-Mail: ampol@Ilamsoon.co.th (Factory Director); sawang@lamsoon.co.th
URL: http://www.upoic.co.th/

Represented by:

Title:

Salutation: Mr.

Last Name: Simarojana

Middle Name:

First Name: Ampol

Department:

Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

No official development assistance (ODA) is used in the project activity. No loans from international
financial institutions (IFIs) are included. The project financing will be realized by UPOIC its own capital,
the Energy Conservation Promotion fund from Energy Policy and Planning Office (EPPO), and the sale
of generated CERSs to private investors. The ODA declaration letter from UPOIC and EPPO can be found
below;

Dale: 3T Decamber J008
ogedt fefisfence . UPOIC Wastewater Troatmant for Encrgy Generation, Krabi

To: Gold Standard Faandatior

PO, Ba 2032
4001 Bazel, Switzoriamnad

Doclaration of Hon:Ugo of Oificial Development Assislancs by Project
Proporsng

Lindted Falem DIl Industry Public Campany Limiged

Gold Stardprd Do curmeniadi
Ll B 1 I i Diocuams
LIk v i
] T I T iy Ir
|| i W i
My I rd & | o i
T T d fr
DA, Hhi & [ P
P s, i 1 ER 1 EF4]
I 1 L=}
A
W Fenanc s Declarallons
hiokry o hat | haye [Tniayt B | ocharalioss I Mo s
B el !
Ackihe Hé& paoi Wil prpeipdty nabily the G Sandand Fowndation ond o
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il dmanaana sl St (deie) @ @
UNETED PALR QL IRDUSTRY PUBLIC COMPENY LIMITED e R A" AR [

I, Financhivg Plan

| o 1o cormplete fnd subenil o soficinethy claar and tnanspasnat Snandcing plan ke
tho project so thai during valdation the Valkdalor con assesy compiandg wih b
fan=liss of DDA iegueemen

. Dty fo Nolily Upon Discowary.
W0 i &F ¥l 0 @i griveit Gty Pedaon b Belleve al any stage of prajec] dasigh o

implementabion thot ODA has boen uied lo support lapmainl of
imalamaninban & We potl. of hat &6 andity provvding DA o The host counbry mmxy
al some poind in the future benofil directiy ar indisectly from the crodits. gonarated
Boim e pacfect as & concdilion ol lmasbment, | will moks (b Bnown o e Gold
VLA i

A

V. Banctions. | om fully aware thal under Sectan 10 of lhe Cold Standard Terms
and Sondsors sanchons and damages may o incurned Tor U provisan of lalsg
wilaimabah fdlahed lo Préedls dnddor Gid Standahd oedils

x [ o
. i 1 ¥
Bignaed: " 'r o T e

Mama: Mr, Ampal Simarojana
Title: Factory Dirscior
O behall of @ Unked Falm Oil Indusiey Puldic Company Linitod
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Notification of the Energy Policy and Planning Office
Affirmation of the Financial Assistance Provided undar
the Project on Biogas Technology Promotion for Industrial Facilities

The Enemy Policy and Planning Office (EPPO), in the capacily as Secretariat 1o the Enengy
Conservation Promotion Fund (he Fund]), has fonmulated a Biogas Technology Promotion Plan
2008-2011. To imploment the plan, a Project on Biogas Technology Prometion for Industrial
Facilitios. has baon initiated with a view fo inviting potential industral operators, wishing to invest in
the construction of a biogas system for oresite wastewater or sold waste management. 1o submit
proposals for funding from B Fund,  The objective of the Biegas Technokegy Promotion PlanPropact
&= fo provide Enandial assstance o vanous bpes of industial faclites in order 10 boost wider
appication of biogas lechnology, o & volntary basis, in Thalland, This will be a means to
encourage cloan onorgy dowelopment, which will bring about reduction of greenhouse gas emissions
and alzo sokion o envisonmental problems i a sustamabla manner.

EPPO wishies bo henelby affrn thal te financial assislance provided under the Project on
Biogas Technology Prometion for Industrial Facilities s allocated from the Fund, of which the
revenue s curenty from contfbufions pursuant lo Soction 24(2) of he Energy  Conservation
Promoton Act, BE. 2535 (1982), as amended up o No. 2, B.E, 2550 (2007). delivered by producens
of petroleum at refineries and petrodeurn imponers for distibution within Thalland.  The Fund does not
oo Afty mondy of assal from the private sector, both local and overseas, or from any foreign
govarnments or infernational organizations, jo be used for e implementation of programafprojects
unvdar the Fund,

Announced on January 2009

{Wiraphe! Jirapraditkul)
Direcior-General Enargy Policy and Planning Cffice
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BASELINE INFORMATION

Annex 3

Table A 3.1: 3 —year historical production rate of UPOIC Palm Oil Mill, during 2006-2008

@ United Palm Oil Industry Public Company Limited

UPQIG

Month Year 2006 Year 2007 Year 2008
Production rate Operation day | Production rate | Operation day | Production rate | Operation day
(tonnes) (days) (tonnes) (days) (tonnes) (days)

1 5,010 12 13,418 25 19,530 29

2 13,016 21 15,118 24 22,644 28

3 22,706 26 17,915 27 27,034 29

4 31,359 27 16,450 23 22,343 26

5 26,816 30 14,953 23 27,520 31

6 25,793 29 7.124 15 19,974 25

7 17,978 27 4,304 10 22,095 26

8 11,067 23 5.426 14 10,143 18

9 9.970 24 4,710 16 12,489 20

10 10,514 23 9.014 19 11,214 21

11 9.558 24 7.504 18 7.803 16

12 8.700 19 7.797 16 6.705 13
Total 192,487 285 123,733 230 209,494 282

3-year data average of production rate 175,238 tonnesly
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Table A 3.2: COD inlet and COD final data of the existing system for the project baseline measured for 10-days campaign during June-July, 2009

Samplig Sampling ponds Wastewater T-FFB 2
Item date Analyser Inlet pond 1 | Inletpond 2 | Inletpond3 | Inletpond4 | Inletpond5 | Inletpond 6 | Inlet pond 7 | Inlet pond 8 | Outlet pond 8 | Flowrate (M3) Production MHEARE
1 6/27/2009 Trang sure 60,670.14 57,463.47 19,624.80 12,762.54 4,396.34 3,751.80 2,712.84 2,177.33 1,738.02 629 1012.50 0.62
2 6/29/2009 Trang sure 59,855.84 67,519.84 18,965.40 9,618.32 4,088.75 3,835.83 3,391.32 2,245.55 1,944.74 281 460.00 0.61
3 6/30/2009 Trang sure 57,283.52 66,652.32 21,414.40 16,730.00 8,508.40 4,187.28 3,279.06 2,405.30 2,223.60 261 44217 0.59
4 7/2/2009 Trang sure 70,600.00 79,000.00 20,260.00 12,400.00 4,092.70 3,819.42 3,400.39 2,762.08 2,453.67 238 385.28 0.62
5 7/4/12009 Trang sure 60,256.40 59,092.40 20,079.00 13,463.00 4,242.14 3,165.36 2,964.67 2,465.18 2,323.20 302 508.45 0.59
6 7/8/2009 Trang sure 70,470.40 39,494.40 17,391.74 4,394.72 2,174.78 2,023.12 1,920.51 1,916.74 1,877.92 334 608.40 0.55
7 7/9/2009 Trang sure 62,914.80 55,539.47 18,528.12 11,313.12 2,166.43 1,924.00 1,734.94 1,980.30 1,903.02 308 542.80 0.57
8 7/10/2009 Trang sure 77,602.00 56,929.60 16,576.56 12,615.96 3,258.64 1,648.00 1,792.90 1,995.76 1,729.14 217 354.20 0.61
9 7/11/2009 Trang sure 50,244.00 64,744.80 18,412.20 13,769.40 2,144.70 1,669.50 1,583.64 1,713.39 1,770.63 309 551.25 0.56
10 7/13/2009 Trang sure 76,360.00 67,462.40 14,501.76 12,549.60 4,812.67 1,519.90 1,464.12 1,390.42 1,480.05 303 561.20 0.54
Min Trang sure 50,244.00 39,494.40 14,501.76 4,394.72 2,144.70 1,519.90 1,464.12 1,390.42 1,480.05 217.00 354.20 0.54
Max Trang sure 77,602.00 79,000.00 21,414.40 16,730.00 8,508.40 4,187.28 3,400.39 2,762.08 2,453.67 629.00 1,012.50 0.62
Avg Trang sure 64,625.71 61,389.87 18,575.40 11,961.67 3,988.56 2,754.42 2,424.44 2,105.21 1,944.40 318.20 542.63 0.59
Remark : Analysis Method
Trang Sure  In- house method : Closed Reflux , Titrimetric Method Based on Standard method for the Examination of Water and Waste water 2005
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Table A 3.3: Historical data of electricity consumed from grid for the palm oil factory during no process operation

Electricity Imported: Year 2006 Electricity Imported: Year 2007 Electricity Imported: Year 2008
Months No.of day Amount of Electricity No.of day Amount of Electricity No.of day Amount of Electricity
imported electricityf (KWh) imported electricity (KWh) imported electricityf (KWh)
Jan 5 28,596 6 25,671 2 59,803
Feb 6 29,208 4 20,764 0 55,768
Mar 5 30,847 4 13,209 2 54,274
Apr 3 26,290 7 17,371 4 49,702
May 1 27,639 8 27,797 0 39,089
Jun 1 24,003 15 33971 3 35,894
Jul 3 19,097 21 36,827 5 58,124
Aug 6 25,222 17 46,645 10 53,074
Sep 6 27,7192 10 41,861 10 48,124
Oct 7 25,964 11 44,324 10 49,089
Nov 6 29,269 12 47,269 13 50,015
Dec 13 25,454 14 34,020 17 36,499
Total 62 319,381 129 389,729 76 589,455
AVG 5,151 3,021 7,756

Note: During no process operation means the palm oil plant cannot generate electricity while some parts of the factory still need electricity i.e.; office
buildings, wastewater pumps, thus, electricity must be imported from the grid.

3-yr data average

No.of day imported electricity

89|days/yr

Amount of electricity used a day

5,309|kW/day

Amount of electricity used a year

432,855|kW/y
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Table A 3.4: Electricity consumption for operate existing project wastewater treatment plant and the biogas system during crediting period

United Palm Oil Industry Public Company Limited

Electricity consumption for operate POME project at UPOIC, Krabi

Existing Plant

Iltem Electricity Consumption (kw/day) [Remark

1. Feed in pump 11 kw@1 unit opearte at 16 hrs/day 176|Mill Plant operate 16 hr

2. Feed out pump 55 kw@1 unit operate at 16 hrs/day 880|Mill Plant operate 16 hr

Total Electricity consumption that would be affacted by project activity 1,056

During non-operating, electricity will be imported from grid and 3-yr

historical data present the day elec imported from grid is 89 days/yr

thus, elec consumed per year for WWTP is 93,984 |kW/yr

Project Activity

Iltem Electricity Consumption (kw/day) |Remark

1. Feed in pump 11 kw@1 unit opearte at 16 hrs/day 176|will be used as the same w/ baseline

2. Suction pump 1 st 11 kw@1 unit operate at 10 hrs/day 110|From waste water pond to biogas pond

3. Suction pump 2 nd 3.7 kw@1 unit operate at 17.5 hrs/day 64.75|From mixing pond 2 to sump 3

4. Mixing pump 3.7 kw@12units operate 5 mins of each hour 88.8|System of Biogas digester

5. Suction pump 3 rd 7.5 kw@1 unit operate at 10 hrs/day 75[From sump 3 to waste water pond (existing)
4. Blower gas for electrical engine unit 11 kw@3units operate at 9 hrs/day 297|Estimate time that can sell electrical to grid
5. Electric fan 1.10 kw@8 units operate at 9 hrs/day 79.2|Estimate time that can sell electrical to grid
6. Feed out pump 55 kw@1 unit operate at 16 hrs/day 880|will be used as the same w/ baseline

Total Electricity consumption 1,770.75

It is assumed that the system run 365 days per year 646,324 |[KW/yr
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Thai Grid Emission Factor Calculation

The “Tool to calculate the emission factor for an electricity system” (Version 02, EB 50) is used.

As per the tool, the grid emission factor is developed by following six steps.

STEP 1. Identify the relevant electricity system

The project electricity system is defined by the spatial extent of the power plants that are physically
connected through transmission and distribution lines to the project activity and that can be dispatched
without significant transmission constraints.

As no DNA guidance on delineation of the project electricity system is available in Thailand and there is
no layer dispatch system, the grid boundary of the project electricity system is defined at the national
level.

STEP 2: Choose whether to include off-grid power in the project electricity system (optional)

Project participants may choose between the following two options to calculate the operating margin and
build margin emission factor:

Option I: Only grid power plants are included in the calculation.

Option II: Both grid power plants and off-grid power plants are included in the calculation.

Option | is applied to the project due to there is no reliable of off-grid data.

STEP 3: Select a method to determine the operating margin (OM)

The simple OM (a) is chosen, as the low-cost/must-run (LCMR) resources constitute less than 50% of
total grid generation in the average of the five most recent years (see Table A 3.5).

The ex-ante option is chosen as data vintage, so a generation-weighted average OM over the 3 most
recent years will be calculated.
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Table A 3.5: Grid generation and low-cost/must-run (LCMR) resources from 2003-2007, Source: EPPO
Energy statistics’® TABLE 5.2-2Y and Table 5.2-4Y

Yearly generation [GWh]

Fuel type 2003 2004 2005 2006 2007
Natural Gas 85688 90289 94468 94398 98148
Fuel Qil 2434 5468 7640 7808 2967
Diesel Oil 75 233 177 77 28
Lignite 16856 17994 18335 18028 18498
Imported Coal 2445 2411 2280 6441 12383
Power Imports 2473 3378 4372 5152 4488
Hydro 7208 5896 5671 7950 7961
Renewables 1231 1842 1856 2065 2553
LCMR 8439 7738 7527 10015 10514
Total 118410 127511 134799 141919 147026
LCMR/Total 7.13% 6.07% 5.58% 7.06% 7.15%

STEP 4. Calculate the operating margin emission factor according to the selected method

The simple OM emission factor is calculated as the generation-weighted average CO2 emissions per unit
net electricity generation (tCO,/MWh) of all generating sources serving the system, not including low-
operating cost and must-run power plants / units.

It is calculated based on data on the total net electricity generation of all power plants serving the system
and the fuel types and total fuel consumption of the project electricity system (Option B). Option B is
applicable because no data on fuel consumption or efficiency of individual power plants is available, and
only renewable power generation is considered as low-cost/must-run power sources while the quantity of
electricity supplied to the grid by these sources is known. Option B can only be used in case Option I has
been chosen in step 2.

The simple OM emission factor is calculated as follows:
Option B-Calculation based on total fuel consumption and electricity generation of the system

D FC;, xNCV,, x EFcoyiy
i

EFyriaomsimpley = EG

y

(Emission factor: 7)

Where:

EFgriaomsimpiey  Simple operating margin CO, emission factor in year y (tCO,/MWh)

FCiy Amount of fossil fuel type i consumed in the project electricity system in year y (mass or
volume unit)

NCViy Net calorific value (energy content) of fossil fuel type i in year y (GJ / mass or volume
unit)

10 http://www.eppo.go.th/info/stat/TO5 02 02-2.xls and http://www.eppo.go.th/info/stat/ TO5 02 04-2.xls
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EFcoz,iy CO2 emission factor of fossil fuel type i in year y (tCO,/GJ)

EGy Net electricity generated and delivered to the grid by all power sources serving the
system, not including low-cost / must-run power plants / units, in year y (MWh)

i All fossil fuel types combusted in power sources in the project electricity system in year y

y Either the three most recent years for which data is available at the time of submission of
the CDM-PDD to the DOE for validation (ex ante option) or the applicable year during
monitoring (ex post option), following the guidance on data vintage in step 3

This calculation is conducted for three years to produce a generation-weighted average OM emission
factor. Data for the fuel consumption is sourced from EPPO™, data for NCV is based on data from a
“Study on Electricity Sector Baseline in Thailand”*? and data for the fuel emission factors comes from

IPCC®.
Table A 3.6: Calculation of simple OM emission factors for 2005-2007
2005 Thailand Grid Operating Margin
Generation ~ Fuel ) NCV EF_CO2,iy Emissions EF_simple,y

Fuel type [GWh] consumpt.  Unit [GJIUnit] [tCO2/GJ] [tcO2] [tCO2/MWh]
MMSC

Natural Gas 94,468 1,740 FD 372,300 0.0543 35,175,649  0.372355174
million

Fuel Oil 7,640 1,851 liters 39,770 0.0755 5,557,877  0.727470862
million

Diesel QOil 177 49 liters 3,6420 0.0726 129,561  0.731980271
million

Lignite 18,335 16.57 tonnes 10,470,000 0.0909 15,770,050 0.86010636
million

Imported Coal 2,280 2.073 tonnes 26,370,000 0.0895 4,892,518 2.145841401

Power Imports 4,372

Hydro 5,671

Renewables 1,856

Non-LCMR

& Imports 12,7272 Total EF = 0.500615582

LCMR 7,527

TOTAL 134,799

1 EPPO Energy Statistics, TABLE 5.4-1Y, http://www.eppo.go.th/info/stat/T05_04_01-2.xls

12 Study on Electricity Sector Baseline in Thailand, December 2005,

3 1PCC 2006 Vol 2 Table 1.4 (IPCC default values at the lower limit of the uncertainty at a 95% confidence
interval)
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2006 Thailand Grid Operating Margin
Generation ~ Fuel ) NCV EF CO2,i,y Emissions EF_simple,y
Fuel type [GWh] consumpt.  Unit [GJ/Unit] [tCO2/GJ] [tco2] [tCO2/MWh]
MMSC
Natural Gas 94,398 1,766 FD 372,300 0.0543 35,701,262  0.378199345
million
Fuel Oil 7,808 1,895 liters 39,770 0.0755 5,689,993  0.728738899
million
Diesel Oil 77 21 liters 36,420 0.0726 55,526 0.721116
million
Lignite 18,028 15.82 tonnes 10,470,000 0.0909 15,056,258  0.835159633
million
Imported Coal 6,441 3.462 tonnes 26,370,000 0.0895 8,170,718 1.268548072
Power Imports 5,152
Hydro 7,950
Renewables 2,065
Non-LCMR
& Imports 131,904 Total EF = 0.510238552
LCMR 10,015
TOTAL 141,919
2007 Thailand Grid Operating Margin
Generation ~ Fuel ) NCV EF_CO2,,y Emissions EF_simple)y
Fuel type [GWh] consumpt.  Unit [GJ/Unit] [tCO2/GJ] [tco2] [tCO2/MWh]
MMSC
Natural Gas 98,148 1,715 FD 372,300 0.0543 34,670,251  0.353244604
million
Fuel Oil 2,967 780 liters 39,770 0.0755 2,342,055 0.78936815
million
Diesel Oil 28 8 liters 36,420 0.0726 21,153  0.755454857
million
Lignite 18,498 15.81 tonnes 10,470,000 0.0909 15,046,741  0.813425269
million
Imported Coal 12,383 5.434 tonnes 26,370,000 0.0895 12,824,865 1.035683187
Power Imports 4,488
Hydro 7,961
Renewables 2,553
Non-LCMR
& Imports 136,512 Total EF = 0.491615653
LCMR 10,514
TOTAL 147,026

Average Simple OM Emission Factor

[tCO,/MWh]
2005 2006 2007
0.501 0.510 0.492

Average
0.501

Table A 3.7: Calculation of average simple OM emission factor

The average simple OM emission factor is calculated as 0.501 tCO,/MJ.
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STEP 5. Calculate the build margin (BM) emission factor

For the vintage of data, Option 1 is chosen, calculation of the build margin emission factor ex ante based
on the most recent information available on units already built for sample group m at the time of CDM-
PDD submission to the DOE for validation. As the crediting period of this project is 10 years fixed, the
recalculation of the build margin in the 2™ and 3" crediting period is not relevant.

Sub-steps to identify the sample group of power units m used to calculate the build margin are:

(a)The set of five power units, excluding power units registered as CDM project activities, that started to
supply electricity to the grid most recently (SET s.units) and determine their annual electricity generation
(AEG SET-%-unitss in MWh)

Table A3.8:Generation of the five Power Units most recently built

Company Date of Commission Fuel Type Generation 2007 (MWh)

Gulf Power Generation Co.,Ltd. May-07 Natural Gas 3,590,000
BLCP Power Limited-Unit1/2 Oct.-06 Coal 10,218,000
Bang Pakong Jan.-05 Natural Gas 1,056,517
Krabi Thermal Aug.-03 Fuel Oil 1,015,000
Eastern Power - Electric Mrz.-03 Natural Gas 2,649,000
AEG SET-5units 18,528,517

Electrical Power in Thailand 2007, DEDE, Introduction, Table 8, Page 10

The electricity generation for the set of 5 most recently built power units (SET s.nits)_the annual electricity
generation (AEG set-op-units) 1S 18,528,517 MWh.

(b) the set of power units, excluding power units registered as CDM project activities, that started to
supply electricity to the grid most recently and comprise 20% of AEG total:
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Table A3.9: Set of Power Units recently built and comprising >20% of total Electricity Generation

Company Date of Commission Fuel Type Generation 2007 (MWh)

Gulf Power Generation Co.,Ltd. May-07 Natural Gas 3,590,000
BLCP Power Limited-Unit1/2 Oct.-06 Coal 10,218,000
Bang Pakong Jan.-05 Natural Gas 1,056,517
Krabi Thermal Aug.-03 Fuel Oil 1,015,000
Eastern Power - Electric Mrz.-03 Natural Gas 2,649,000
Glow IPP Co. Jan.-03 Natural Gas 5,271,000
Ratchaburi CC Steam Apr.-02 Natural Gas 13,818,000
AEG SET>20% 37,617,517
Total Generation in 2007 (AEGqta) 147,025,890
Total grid % grid contribution of AEG SET>20% 29,405,178

Electrical Power in Thailand 2007, DEDE, Introduction, Table 8, Page 10

(c)The set of power units comprising the larger annual electricity is AEG set-200, therefore the power
units in sub-step (b) are set as sample (SETampie). None of the power units in SETgampie Started to supply
electricity more than 10 years ago. Sub-steps (d), (e) and (f) are ignored.

The build margin emissions factor is calculated as the generation-weighted average emission factor
(tCO2/MWh) of all power units m during the most recent year y for which power generation data is
available, calculated as follows:

D EGy xEFe my

EF.. =_m (Emission factor: 13)
grid,BM,y Z
EGny
m

Where:

EFgria.am.y Build margin CO2 emission factor in year y (tCO2/MWHh)

EGmy Net quantity of electricity generated and delivered to the grid by power unit m in year y
EFeLmy CO2 emission factor of power unit m in year y (tCO2/MWHh)

m Power units included in the build margin

y Most recent historical year for which power generation data is available

The CO, emission factor of each power plant unit (EFg_n, ) should be determined as per the simple OM.
Option A2 is used to calculate the emission factor, based on fuel types and efficiency of the power units.

EF, x3.6

_ 02miy
EFEL.m.y o

“m}r

The efficiency published in ‘Electrical Power in Thailand 2007, Table 18’ in Btu is converted to MWh
(1Btu = 2.93x107).
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Table A3.10: Calculation of EF EL,m,y using Option A2.

ve Board

Company Date of Fuel Generation | Efficiency Mmy | EFcozmi | EFELmy
2007
Com. Type (MWh) Btu/MWh % tCO2/GJ | tCO2/MWh
Gulf Power Natural
Generation May-07 Gas 3,590,000 | 6,992,000 | 0.4881 0.0543 0.4005
BLCP Power
Limited Oct.-06 Coal 10,218,000 | 9,089,000 | 0.3755 0.0909 0.8715
Natural
Bang Pakong Jan.-05 Gas 1,056,517 | 8,377,000 | 0.4074 0.0543 0.4798
Krabi Thermal Aug.-03 Fuel Oil 1,015,000 | 8,895,000 | 0.3837 0.0755 0.7084
Eastern Natural
Power-Electric | Mrz.-03 Gas 2,649,000 | 6,831,000 | 0.4996 0.0543 0.3912
Natural
Glow IPP Co. Jan.-03 Gas 5,271,000 | 6,909,000 | 0.4940 0.0543 0.3957
Ratchaburi CC Natural
Steam Apr.-02 Gas 13,818,000 | 7,050,000 | 0.4841 0.0543 0.4038

Electrical Power in Thailand 2007, DEDE, Table 18, Page 22 Efficiency, 2006 IPCC Guidelines for default values for Co2 emission factor

Table A3.11 Calculation of the Build Margin Emission Factor

Company EG my EF ELmy EG my* EFELmy
MWh tCO2/MWh tCO2
Gulf Power Generation Co.,Ltd. 3,590,000 0.4005 1,437,692
BLCP Power Limited-Unit1/2 10,218,000 0.8715 8,904,633
Bang Pakong 1,056,517 0.4798 506,915
Krabi Thermal 1,015,000 0.7084 719,000
Eastern Power - Electric 2,649,000 0.3912 1,036,421
Glow IPP Co. 5,271,000 0.3957 2,085,826
Ratchaburi CC Steam 13,818,000 0.4038 5,579,615
> EGmy= 37,617,517 S EGmy*EF EL,my= 20,270,102

Build Margin (BM) = 0.539 tCO2/MWh

STEP 6. Calculate the combined margin emissions factor

The combined margin emission factor is calculated as follows:

EFgia.cmy = EFgrig.omy X Wom + EFgria smy X Wam

9 9

Wowm and wgy are both 0.5, the default values as per the tool.
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Operating Margin
Margin Weight

0.501 0.5
Build Margin

Margin Weight

0.539 0.5

Combined Margin
0.520

Therefore, EF,iq.cmy 1S 0.520 tCO,/MWHh.
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Annex 4
MONITORING INFORMATION

The monitoring and operational procedures for the Monitoring Implementation Plan to ensure credibility
and verifiability of the CERs achieved are described in the following sections.

- Procedures for handling of emergency situations

The biogas plant has been designed to run continuously for biogas capture and utilization with minimum
chance of emergency situations. However, if emergency situations do occur which can result in biogas
supply interruptions, the following procedures will be observed:

[1dentify the problem

[1Mobilize the emergency team to tackle the situation on an urgent basis

[JEvaluate all practical alternative solutions

[JImplement the action plan that will alleviate the emergency situation

[JReview of effectiveness of plan

[JReview effects on CERs.

[JImplement preventive actions that will prevent similar emergency situations in future

- Procedures for monitoring, measurement and reporting

The Mill Manager shall ensure that monitoring, measurement and reporting are carried out as required in
this PDD. The requirements for data recording, reporting and achieving are identified. The procedures
below will be observed:

[JAIl parameters as listed in section B.7 of this PDD will be monitored.

[ 1The monitoring implementation plan will address the following aspects:

- Monitoring schedule

- Assignment of responsibilities

- Sampling methodology

- Laboratory analysis methodology

- QA/QC schedule

IPlant operators are responsible for carrying out day-to-day monitoring and recording of instrument
readings as required in this PDD. Specific forms have been designed for this recording.

[JPlant operators shall carry out sampling of effluents and laboratory staff shall carry out analysis of
parameters required in this PDD. Specific forms have been designed for sampling and analysis records.
[JLaboratory personnel shall carry out biogas composition analysis as required. Specific form has been
designed for this recording.

1Measures to be implemented for ensuring data quality of all parameters to be monitored is:

- Use of standard methods of analysis;

- Frequent calibration of monitoring and analytical equipment;

- Incorporation of QA/QC protocols in routine analysis;

-Regular crosscheck of internally monitored parameters with external MS ISO/IEC accredited
laboratories; and

- Regular maintenance of monitoring equipment.

82



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03 UNFCCC .‘

CDM - Executive Board

- Procedures for maintenance of biogas plant

The Mill Manager shall ensure that the biogas plant will be maintained in tip-top conditions for
continuous operations. Reference shall be made to Biogas Plant Operations Manual and equipment
manuals. Specifically, the following procedures will be observed:

[JRegular checking and maintenance of all equipment and treatment units, specific forms for recording of
plant status have been incorporated.

[1Provide standby equipment wherever appropriate for reducing downtime.

[1Close monitoring of required parameters to ensure optimum treatment efficiency is achieved.

Specific forms for sampling and monitoring records have been incorporated.

- Procedures for handling of day-to-day records
The specific procedures for handling day-to-day records are:

[1The plant operators shall submit day-to-day records for biogas monitoring to the Mill Manager for
review so that any unusual conditions can be identified and remedied promptly.

[ The monitoring records will be kept secure at the Biogas plant site.

[1The Mill Manager shall input monitoring records as electronic achieve on monthly basis while keeping
raw data for verification in accordance with CDM requirement.

- Procedures for handling of monitoring data adjustments and data uncertainties
The specific procedures for handling of monitoring data adjustments and data uncertainties are:

"IThe monitoring plan shall incorporate QA/QC protocols so as to enhance the confidence of results
generated and to reduce the data uncertainties.

[JWhen uncertainties emerge (such as unusual data), the monitoring data shall be subject to immediate
checks such as repeat testing or verification with external parties.

"JAny departure of monitoring data from those normally observed or previously estimated should be
verified. Once verified, the data should be reflected in the reported CERSs.

1The Mill Manager will immediately report any CERs data adjustment to the Plant Manager will in turn
report to the Executive Director.

[JThe monitoring data shall be subject to internal and third party verification.

- Procedures for review of reported results
The specific procedures for review of reported results are:

" IThe Mill Manager shall submit the monitoring records to the Plant Manager for review weekly.

[JBased on the monitoring records, the Plant Manager shall provide the direction for plant operation and
monitoring in keeping up with obligations under the project activity.

"1The top management shall review and approve reported results on a quarterly basis.

- Procedures for internal audit of GHG project based on operational requirements
UPOIC shall conduct yearly internal audits of the project activities to verify that its operations continue to
fulfil the requirements of the PDD. The procedures below are observed:

[JThe internal audit programme shall address all monitoring and operational requirements.

[JThe Plant Manager shall plan and organize audits as required by the schedule and requested by
management from time to time.
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[JAudits shall be carried out by trained and qualified personnel who are independent of the operations and
monitoring.

[JAudits shall be guided by an audit checklist.

[JThe internal auditor will report the audit findings to the General Manager.

- Procedures for project performance review

In accordance with a predetermined schedule and procedure, the top management of UPOIC shall conduct
a yearly performance review of the biogas plant operations and monitoring to ensure their continuing
suitability and effectiveness, and to introduce necessary changes and improvements in meeting with the
obligations under the PDD. The review shall take account of, among others:

[JRecent monitoring data

[JValidation and verification reports from DOE

[JSuitability of monitoring procedures and schedule

[JReports from managerial and operation staff

[1Outcome from recent internal audits

[JRecommendation for improvement in monitoring and operations

- Procedures for corrective actions in order to provide more accurate future monitoring and
reporting

UPOIC has established a procedure and designate personnel for implementing corrective actions to
provide more accurate future monitoring and reporting. The procedures below are observed.

[J1dentification of doubtful monitoring data

[Investigation to determine the root cause(s) of the problem (cause analysis)

[Identification of potential correction actions

[JSelection and implementation of actions that most likely to eliminate the problem and to prevent
recurrence

[JMonitor the results to ensure that corrective actions taken have been effective
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The calibration interval of the monitoring equipments

1.D No Equipments Calibration Interval
Magnetic inductive flow | As per manufacturer’s recommendations, or at least once
1a,1b, 7 meter per year.
As per Guideline for the determination of calibration
: intervals of measuring instruments” of the “International
2:3:4,5,689 Laboratory Equipments Laboratory Accreditation Cooperation” (ILAC) and the
“Organization Internationale de Methologie Legale”
(OIML)
As per manufacturer’s recommendations, or at least once
10,14,19 Gas flow meter per year.
As per manufacturer’s recommendations, or at least once
11 CH4 portable analyzer per year.
Temperature and As per manufacturer’s recommendations, or at least once
12,13,18 pressure sensor per year.
As per manufacturer’s recommendations, or at least once
15,20 Continuous gas analyzer | per year.
As per manufacturer’s recommendations, or at least once
16 Type N thermocouple per year.
As per manufacturer’s recommendations, or at least once
17 Generator per year.
Periodically compared by official organization and/or
21,22,23,24,25 | Power meter authorized company.
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ANNEX 5

Demonstration how the period for the 10-day measurement campaign is considered representative
for the typical operation conditions and the ambient conditions of the site.

The measurement was conducted end of June to beginning of July 2009. The numbers taken into account
from the 10-days Measurement are the average values below:

Tablel: Results 10 days Measurement Campaign

10 days Measurement Campaign
Average m¥/t FFB  |Wastewater FBB Production
Flowrate m?/d in tonnes

0.59 318.20 542.63

Table 2 shows the average monthly production and operation days of UPOIC over the period 2006 to
2008.

Table2: UPOIC Production Rate 2006-2008

UPOIC Production Rate 2006 to 2008
Month Awerage Year 2006 to 2008
Production rate| Wastewater |Operation day
(tonnes) (m3) (days)
1 12,653 7,465 22
2 16,926 9,986 24
3 22,552 13,305 27
4 23,384 13,797 25
5 23,096 13,627 28
6 17,630 10,402 23
7 14,792 8,727 21
8 8,879 5,238 18
9 9,056 5,343 20
10 10,247 6,046 21
11 8,288 4,890 19
12 7,734 4,563 16
Total 175,238 103,390 266
Awerage per month 14,603 8,616 22
Awerage per day 487 287

As shown in Table 2, June and July are the months of the year, where the season comes to its end. The
average monthly wastewater flow rate in June/July varies from 8,727 to 10,402m3. When compared to the
average monthly wastewater flow rate per year (8,616m3) it is apparent that both months June and July
can be considered as representative for the whole year. The measured average flow rate of 318,20m3/d (10
days campaign) is slightly, but not significant above the average day flow rate (287m?3/d).
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Table 3 shows the average temperatures in the project region, minimum and maximum temperature over

30 years and the average temperature in 2008.

Table3: Average Temperature - Trang

30 year Average (1961-1990) - TRANG Monthly Average Trang 2008
Minimum Maximum
Temperature Temperature Temperature

Month (°cO) (°0) Month °C)
January 21.2 31.9 Jan 27.6
February 21.2 34 Feb 276
March 22 35.2 Mar 28.5
April 23.1 35.2 Apr 28.7
May 23.5 33 May 28.1
June 23.3 32.1 Jun 27.9
July 23 31.6 Jul 27.7
August 23.1 31.5 Aug 28.1
September 23 31.2 Sep 27.6
October 22.9 314 Oct 27.7
November 22.7 30.8 Nov 26.4
December 22.3 30.7 Dec 26.5
Average 22.6 32.4 Average 27.7

Thai Meteorological Department http://www.tmd.go.th/en/province_stat.php?StationNumber=48567
Comparing the average monthly temperatures over the whole year it appears that the temperature

difference is only marginal. The two month June and July can be considered as representative for the
conditions of the site.
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