[image: image12.wmf]å

å

´

=

=

j

y

j,

j

i,

j

i,

y

j,

i,

y

OM,simple,

y

OM,

GEN

COEF

F

EF

EF

 

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











CLEAN DEVELOPMENT MECHANISM

PROJECT DESIGN DOCUMENT FORM (CDM‑SSC-PDD)
Version 03 - in effect as of: 22 December 2006

CONTENTS


A. 
General description of the small scale project activity

B. 
Application of a baseline and monitoring methodology 


C. 
Duration of the project activity / crediting period 

D. 
Environmental impacts


E. 
Stakeholders’ comments

Annexes


Annex 1:  Contact information on participants in the proposed small scale project activity

Annex 2:  Information regarding public funding 


Annex 3:  Baseline information

Annex 4:  Monitoring Information 

Revision history of this document

	Version Number
	Date
	Description and reason of revision

	01
	21 January 2003
	Initial adoption 

	02
	8 July 2005
	· The Board agreed to revise the CDM SSC PDD to reflect guidance and clarifications provided by the Board since version 01 of this document.

· As a consequence, 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
	· 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.


SECTION A. 
General description of small-scale project activity
A.1 
Title of the small-scale project activity: 

Title of the project activity:
UPOIC Wastewater Treatment for Energy Generation, Krabi
Current version number of the document: Version 1, February 21, 09
A.2.
Description of the small-scale project activity:
1)
Purpose of the project activity, reduction of greenhouse gases
The purpose of the project “UPOIC Wastewater Treatment for Energy Generation, Krabi” is to shift from traditional wastewater treatment in open, anaerobic ponds with uncontrolled release of methane to the atmosphere to a closed digester system with biogas capture and utilization. Hence, the ultimate purpose of the project activity is to reduce greenhouse gas emissions to the atmosphere and contribute to an environmentally and socially sustainable development of palm oil production at United Palm Oil Industry Public Company Limited (UPOIC). 
2) 
The view of the project participants of the contribution of the project activity to sustainable development

The proposed project activity is expected to foster sustainable development on the local, regional and national scale in several regards: 

Impacts on the local and regional level
· As a result of reduced methane emissions, offensive smells from the operation of the plant will be minimized. The project activity will thus improve living standards for employees and working standards of the local community. The expected wastewater from the palm oil mill will be reused in their own factory and not contribute to additional smell or harmful discharge to open water bodies.

· Produced biogas can be used to produce electricity feed into the grid to substitute approx. 10,646 MWh per year that would otherwise have been generated from high green house gas emission source. This substitution will lower the emission of air pollutants.

· The chemical oxygen demand (COD) of effluents will be reduced by approximately 90 percent (wastewater system design calculation from Chiang Mai University)
· The significant reduction of COD of discharged water helps to protect natural water resources and thus to improve the quality of the water supplied to the local community. The treated wastewater will finally be used as liquid fertilizer on the palm oil fields. 

· Treated sludge can be used for fertilizing farm land without negatively impacting ground water quality (otherwise, there would be the danger of pollution e.g. through high COD). 

· The construction, operation and maintenance of the anaerobic wastewater and biogas system will create additional employment opportunities. Five new jobs (technicians, laborers) will be created.
Impacts on the national level 

· The project activity helps to reduce the dependency on fossil fuels by implementing a modern technology that produces biogas (autonomous renewable energy). 

· The project activity might constitute a positive example for other palm oil plants in Thailand. Applied on a large scale, the project type may have macroeconomic benefits by reducing the need for fossil fuel imports. 
· The project activity serves the industrial pollution prevention scheme of the government according to the 10th National Economic and Social Development Plan (NESDP) 2007 - 2011
. The NESDP focuses, amongst others, on the promotion on renewable energy, improving energy conservation, fighting air pollution and promoting eco-efficiency of the agro-industry of Thailand.

On the global level, the project activity reduces emissions of greenhouse gases, primarily of methane. 
The project involves technology know-how transfer to local communities. The CSTR (completely stirred tank reactor) system for this project is developed from ERDI from Chiangmai University in the north of Thailand to enhance the treatment efficiency for palm oil wastewater with its special characteristics, containing oil and other ingredients different from other industries. The know-how transfer will be done by technicians from ERDI in a training program. The training includes technical, environmental and security knowledge and operational and maintenance instructions.

3) 
Host country eligibility criteria

The eligibility criteria for CDM projects of the Thai DNA are fulfilled by the planned project activity. National requirements are summarized in the table below:

	Eligibility criterion as defined by Thai DNA
	Criterion met by project activity

	Project category: Renewable Energy, Energy Efficiency, or Energy Reduction and GHGs
	YES

	Project operation consistent with Thai National Development Strategy
	YES

	Voluntary participation, agreement of all parties involved
	YES

	Contribution to capacity building, technology transfer and know-how
	YES

	Consistency with Thai legislation and regulations
	YES

	Contribution to environmental, social, technical and economic sustainable development (see also sustainability screen of Gold Standard)
	YES

	There shall be Environment and Technical Assessment of the project as it should involve public participation. If EIA is not required for ths project type according to Thai law, an Initial Environmental Examination needs to be elaborated.
	YES


4) 
Sustainable development screen

According to requirements of the Gold Standard, the project activity must be assessed against a matrix of sustainable development indicators. The contribution of the proposed project activity to the sustainable development of the country is based on indicators for the broad components of local/global environmental sustainability, social sustainability and development and economic and technological development. The matrix is presented in Table 1. A comprehensive sustainable development screen is a consolidate Sustainable Development matrix conducted based on a project blind test from initial stakeholder contacts at and around the location and own sustainable development matrix. The Sustainable Development Screen has been used for fulfilling as well the requirements of the Thai DNA on project’s contribution to national sustainable development. 
	Component


Indicators of sustainable development
	Negative impact: 
score ‘–‘ in case negative impact is not fully mitigated

score 0 in case impact is planned to be fully mitigated
No change in impact: score 0
Positive impact:
score ‘+’

	Local/regional/global environment

Water quality and quantity

Air quality (emissions other than GHGs)

Other pollutants: (including, where relevant, toxicity, radioactivity, POPs, stratospheric ozone layer depleting gases)

Soil condition (quality and quantity)

Biodiversity (species and habitat conservation)
	+
+
0

0
0

	Sub total
	+2

	Social sustainability and development

Employment (including job quality, fulfilment of labour standards)

Livelihood of the poor (including poverty alleviation, distributional equity, and access to essential services)

Access to energy services

Human and institutional capacity (including empowerment, education, involvement, gender)
	+

+
0
+


	Sub total
	+3

	Economic and technological development

Employment (numbers) 

Balance of payments (sustainability)

Technological self reliance (including project replicability, hard currency liability, skills development, institutional capacity, technology transfer)
	+

+

+


	Sub total
	+3

	TOTAL
	+8


Table 1: Evaluation of the project activity based on sustainable development indicators
Remarks on Table 1:

To be eligible under the Gold Standard the project must contribute positively to at least two of the three categories and neutral to the third category. 
Expected reductions in the impact of the palm oil factory, such as air quality issues from high soot and particle emissions, odors from the open pond wastewater treatment system and water pollution, are positively received by the local stakeholders (see Section E for full stakeholders’ comments). In combination with the previously mentioned benefits, all stakeholders expect qualitative improvements from the project activity.
A.3. 
Project participants:

	Name of Party involved (*)

((host) indicates a host Party)

	Private and/or public entity(ies)

project participants (*)

(as applicable)

	Kindly indicate if the Party involved wishes to be considered as project participant

(Yes/No)

	Thailand (host)


	Private entity: 

United Palm Oil Industry PCL.
96 Moo 6 , NuaKlong-Kao Panom Rd., Huay Yoong district, Amphur NuaKlong, Krabi province, 81130 Thailand
	No

	Sweden
	Private Entity:

Carbon Asset Management Sweden AB

Kungsgatan 32

111 35 Stockholm, Sweden
	No


Sweden has ratified the Kyoto Protocol on 31/05/02

Thailand has ratified the Kyoto Protocol on 28/08/02
A.4. 
Technical description of the small-scale project activity:

The United Palm Oil Industry Company factories have daily average production rates of 700 tonnes of fresh fruit bunches (FFB) on 300 days per year and 16 hrs/day of operation. Currently the factory is operating a conventional open pond wastewater treatment system with several open ponds. (The example of the existing open pond waste water treatment system and an outline of the bio-digester can be seen in Figure 1. A modern wastewater treatment technology will be implemented at UPOIC to clean the wastewater generated in the production processes (an average of 0.5 m3 per ton of FFB of wastewater is generated). This palm oil mill processes about 210,000 tonnes of FFB and thus produces 105,000 m3 waste water per year. The existing simple wastewater treatment system in open, anaerobic lagoons will be replaced by a closed digester system to recover methane and produce biogas. The latter will be utilized for electricity generation for on-site usage and feeding into the grid.

The average details of the plant are as follows: 

Technical Data for Developing CDM Project

	Item
	Amount

	Production Rate per day
	700 tonnes

	Operation time

· per day

· per year
	16 hrs

300 days

	Wastewater Flow Rate

· per day

· per year
	350 m3
105,000 m3

	COD (mg/L)
	80,000 – 100,000 mg/L

	Biogas Utilization
	~ 10,646 MWh electricity 

Self utilization and grid feed


Estimated Biogas production rate through biogas reactor: min. 90 %

Methane (CH4) content in Biogas: 70 %

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 80%-85% is biodegradable. The biogas production rate is ranging around 25-30 m3 of biogas per 1 m3 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 mixing, separating the three phases, and 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 policy to minimize operation and maintenance cost. Moreover, COD content in the effluent will be reduced by about 80-85% and enter the conventional open-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. The hybrid system ensures a continuous high contact rate of bacteria in the reactor. Produced biogas gas will be re-circulated into the digester for mixing purposes. 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

Separation of solid and liquid parts of digested 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 stored will first be channelled through a biogas filter in order to remove hydrogen sulphide (H2S).

The capacity of the biogas system at UPOIC Krabi province is 12,000 m3, including the two 6,000 m3 reactors. This system can support 350 m3 of wastewater per day. It can yield 9,600 m3 of biogas. The sludge is collected in storage pond and used as fertilization. The effluent after post treatment is also applied as fertilization for palm fields according to the zero discharge policy.

Figure 1 shows the area for construction and existing pond system, Figure 2 shows the layout for the new system and the flow diagram in Figure 3 summarizes the process.
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Figure 1: Overview of the existing open pond wastewater treatment system and outline of the project system
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Figure 2: Site layout for new system
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Figure 3: Flow diagram of UPOIC’s wastewater treatment process and biogas system

The project will utilize 2 sets electricity generator manufactured by Guascor (Spain). The biogas generating set is formed by engine, alternator mounted on a steel base-frame, the complete cooling system and a control and power panel with a 2000A (four poles) circuit breaker.
The General Characteristic of GUASCOR SFGLD 560 BIOGAS GENSET CONTINUOUS DUTY 400 V – 50Hz 1190 kVA - 952 kWe

· GUASCOR SFGLD 560/55 industrial Biogas engine rated at 1500 r.p.m. 
· Biogas generating set composed by: engine, elastic coupling and high rigidity steel bed-frame with elastic foundation. 

· Break mechanical power 985 kWb 
· Net electrical power 952 kWe / 1190 kVA
The engine characteristics:

	Manufacturer 
	GUASCOR 

	Engine type 
	SFGLD560 

	Cycle 
	4 strokes 

	Cylinder number 
	16 

	Disposition 
	“V” form 60º 

	Aspiration 
	Turbocharged-After cooled

	Rotation (from flywheel end) 
	Counter clockwise 

	Bore 
	160 mm

	Stroke 
	175 mm

	Displacement 
	56,30 Litres

	Speed 
	1.500 r.p.m

	Compression ratio 
	11,7 to 1 

	Mechanical power 24h/24 (continuous duty) ISO 3046/1 
	kWb 

	Electrical power 24h/24 (continuous duty) @ cosϕ=1 
	952 kWe

	Total available power deducting the parasitic loses 
	938 KWe

	Maximum intake back pressure 
	450 mm wc 


The following elements are included with the basic engine: 
18” SAE 00 crankcase 

Rear mounted flywheel with ring gear 

Double vibration damper 
Alternator Characteristics

	Manufacturer 
	Leroy Somer 

	Apparent power (cos φ 0,8) 
	1182 kVA

	Voltage 
	400 rated V

	Speed & Frequency 
	1500 / 50 Rpm/Hz

	Bearings 
	2 

	Voltage accuracy 
	± 1.5 %

	Isolation class 
	H 

	Heating class 
	F 

	Excitation 
	Electronically controlled 

	Protection level 
	IP23 

	Accurance of voltage 
	+/- 1,5 %

	Voltage adjustment 
	+/- 5 %

	Capacity of short circuit current of 300%: 

- Triphasic: 

- Between phases: 

- Between phases and neutral: 
	3 s
2 s
1 s

	Service type 
	Continuous 

	Ambient temperature 
	40 ºC

	Altitude 
	< 1000 m


Synchronous generator, self excited, brushless, with AVR 

Flanged to the flywheel housing through an elastic coupling 

Windings connected in “star” configuration with accessible neutral 

Voltage automatic electronic control system 

Electronic voltage adjustment system for the synchronizing working mode 

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

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



A.4.1.1.

Host Party(ies): 

Thailand


A.4.1.2.

Region/State/Province etc.: 

South, Krabi Province 



A.4.1.3.

City/Town/Community etc:

Amphoe Nua Klong, Tumbon Huay Yoong


A.4.1.4.

Details of physical location, including information allowing the unique identification of this small-scale  project activity :

The United Palm Oil Industry Public Company Limited factory is located 814 km south of Bangkok in the Krabi Province, in Huay Yoong District. The complete address is as follows:

96 Moo 6 , NuaKlong-Kao Panom Rd., Huay Yoong district, Amphur NuaKlong, Krabi province, 81130 Thailand Tel. +6675 621 919   Fax. +6675 621 922
The coordinates are as follows: N 08 08.198 E 099 01.473
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Figure 4: Location of the project activity in Thailand

A.4.2.  Type and category(ies) and technology/measure of the small-scale  project activity:
The project activity belongs to Category 13: “Waste handling and disposal” as listed in the sectoral scopes for accreditation of the operational entities http://cdm.unfccc.int/DOE/scopes.html
The small-scale project activity falls under Type III “other project activities” and category H “Methane recovery in wastewater treatment” as specified in indicative simplified baseline and monitoring methodologies for selected small scale CDM project activity categories. In addition, Type I “Renewable energy projects” Category D “Grid connected renewable electricity generation” applies to the electricity generation component of the project.
The project activity reduces emissions by recovering methane and displacing electricity from the grid. The amount of emission reductions is less than 60,000 tonnes CO2 equivalent (tCO2e) per year, which qualifies the project under the above mentioned project type and category.

According to Gold Standard, the project activity is part of category A.1 Renewable Energy (Electricity, Heat) with the subcategory A.1.1.2 Biogas from wastewater treatment projects. The project activity does not use Genetically Modified Organisms.
A.4.3
Estimated amount of emission reductions over the chosen crediting period: 

The estimated amount of emission reductions over the chosen crediting period is summarized in the table below. 
	Year
	Annual estimation of emission reductions

in tonnes of CO2 e

	2009 (7 months)
	20,386

	2010
	34,947

	2011
	34,947

	2012
	34,947

	2013
	34,947

	2014
	34,947

	2015
	34,947

	2016
	34,947

	2017
	34,947

	2018
	34,947

	2019 (5 months)
	14,561

	Total estimated reductions
(tonnes of CO2e)
	349,474

	Total number of crediting years
	10

	Annual average over the crediting period of estimated reductions (tonnes of CO2e)
	34,947


Table 2: Estimated amount of emissions reductions over the chosen crediting period

A.4.4.  Public funding of the small-scale project activity:
No loans from international financial institutions (IFIs) are included. The financing will be realized by UPOIC 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. 


A.4.5.  Confirmation that the small-scale project activity is not a debundled component of a 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:

· By the same project participants; 
· In the same project category and technology/measure; and 
· Registered within the previous 2 years; and 
· 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 abovementioned criteria.

SECTION B. 
Application of a baseline and monitoring methodology 

B.1.
Title and reference of the approved baseline and monitoring methodology applied to the small-scale project activity: 

The approved methodology AMS III. H. “Methane Recovery in Wastewater Treatment”, Version 10, sectoral scope 13, EB42 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”.
In addition, AMS I. D. “Grid connected renewable electricity generation” Version 13, Sectoral scope 01, EB36 is applied to the electricity generation component of the project.
The methodology also refers to the related “Tool for the demonstration and assessment of additionality”. 
The “Tool to determine project emissions from flaring gases containing Methane” (version as of December 2006) is not applied since the methodology AMS III. H already considers the calculation of the emission from flare utilization and monitoring of flare related methane reduction and project emissions.
B.2
Justification of the choice of the project category:
The methodology AMS III. H “other project activities” and category “Methane recovery in wastewater treatment” is applicable, as the underlying project activity fulfils all of the defined applicability criteria as follows: 
In the absence of the proposed CDM project activity, methane would have been generated by biological processes in the wastewater from an anaerobic open pond system and carbon dioxide would had been generated by fossil fuel consumption in the boilers and the resulting exhausts released into the atmosphere.

The AMS-III.H. project category comprises measures that recover methane from biogenic organic matter in wastewaters. One option is to substitute aerobic wastewater or sludge treatment systems with anaerobic systems with methane recovery and combustion.

· The recovered methane may be directly utilized for thermal or electricity generation.
· The emission reductions is less than or equal to 60,000 tonnes CO2 equivalent annually.
The project activity involves the avoidance of methane emissions from anaerobic open lagoons through installation of an anaerobic digester with biogas extraction capacity at an existing organic wastewater treatment plant to treat the majority of the degradable organic content in the wastewater. Hence, there is a process change from open lagoon to accelerated CH4 generation in a closed tank digester.

The AMS-I.D. project category is used for the electricity generation component.
· The Project uses biogas recovered from the wastewater treatment system for electricity generation fed to the grid.

· The installed capacity of the unit added is under the 15 MW thresholds.
B.3.
Description of the project boundary: 
The project boundary includes the physical and geographical site of the effluent stream, the existing wastewater treatment plant, where sludge is degraded in open sludge lagoons under mainly anaerobic conditions. The project boundary is indicated in the project flow diagram (Figure 3, above).
The following emission sources are part of the project boundary:

(i)
CO2 emissions on account of power and fuel used by the project activity facilities (PEpower,y); 

(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); 

(vi)
Methane fugitive emissions on account of inefficiencies in capture systems (PEfugitive,y);

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

B.4.
Description of baseline and its development: 
The identification of the most plausible baseline scenario is conducted in a step-wise approach:

· In step one; plausible baseline scenarios are identified by considering technologically and economically realistic options. 

· In a second step, and the most plausible baseline scenario is determined by applying the “Tool for demonstration and assessment of additionality”. 

· In a further step, baseline emissions of the most plausible baseline scenario are determined in line with AMS III. H.

The following alternatives have been identified as plausible baseline scenarios:

1) Replacing the existing anaerobic ponds by managed aerobic or alternating ponds;

2) Continuation of current practice; and

3) Implementation of the project activity without CDM (methane recovery and utilization for electricity generation).

As described in detail in section B.5 of this document, the continuation of current practice is identified as the most plausible baseline scenario.
B.5.
Description of how the anthropogenic emissions of GHG by sources are reduced below those that would have occurred in the absence of the registered small-scale CDM project activity:
In the following it is demonstrated by applying the “Tool for the demonstration and assessment of additionality” that the proposed project activity would not have happened in the absence of the CDM and thus effectively reduces anthropogenic emissions of greenhouse gases.

0. Preliminary screening based on the starting date of the project activity

The project participants do not wish to have the crediting period starting prior to the registration of the project activity.

1. Identification of alternatives to the project activity

Sub-step 1a – Definition of alternatives to the project activity

Alternative 1 - If the primary objective of the plant operator was the reduction of COD at point of discharge, this would adapt the existing open anaerobic pond system to make it (partially) aerobic. This would lead to a digestion of COD by aerobic bacteria coupled with the production of CO2 instead of CH4. Alternating aerobic and anaerobic wastewater treatment leads to a higher reduction of COD in the wastewater. 
Alternative 2 is defined as the continuation of the status quo – the operation of an open anaerobic wastewater treatment system and the utilization of fossil fuels to meet the energy demands of the plant. 
Alternative 3 - Implementation of the project activity 
Landfilling, aerobic composting, mineralization, and composting are not considered as realistic alternatives due to the characteristics of the sludge (categorisation as a fluid). Land application of untreated sludge would constitute a danger of contamination for ground and surface water and is therefore excluded from further consideration.

Sub-step 1b – Consistency with mandatory laws and regulations
All of the alternatives 1-3 listed in sub-step 1 are complying with applicable legislation and regulations.
2. Investment analysis to determine that the proposed project activity is not the most economically or financially attractive
Investment analysis – Alternative 1

The approach described in Alternative 1 requires the establishment of aeration and mixing devices in the existing ponds. This implies significant investment and operational costs; e.g. with regard to the conversion of existing ponds and electricity consumption by mixing devices and air infiltration. No additional income would be generated. Since there is neither a legal requirement to implement such a system, nor any economic benefit, this alternative is not realistic in practical terms – it is less attractive than the continuation of the current situation. Hence, it is not further analyzed in the following.
Investment analysis – Alternative 2
No investments were necessary in this scenario as the existing open pond system could be used. No additional employees would be hired. 
Investment analysis – Alternative 3
To implement the proposed project UPOIC need to invest for technology and know how which is higher than the other alternatives. 

3. Barrier Analysis

Investment and technical barrier

The anaerobic wastewater treatment process constitutes of biological process. Therefore, this process depends on the adaptation of bacteria to the wastewater characteristic such as BOD/COD, pH, and other contaminations. So far in the palm oil industry in Thailand, there is no broad experience with this type of system. The project owners need to monitor carefully important parameters such as wastewater volume, methane content and other chemicals in wastewater in order to maintain the efficiency of the treatment plant and to minimize explosion risks. There is no long-term experience for this type of system, which has a technical life time of up to 20 years.

In addition, the wastewater activities are not a core competence of the project owner. Due to the higher investment and risk of system failure, the palm oil industry in Thailand has been skeptical to invest in such a new, untraditional approach.

Common Practice

An open lagoon (alternative 2) is the common wastewater treatment system practice in the palm oil industry in Thailand (only few factories out of the total of 76 factories have implemented a closed system so far
). It is the low-cost, no-risk alternative, and complies with all legal requirements. In comparison, the other alternatives require a significant investment and carry major risks.

B.6.
 Emission reductions:

	B.6.1.
Explanation of methodological choices:


B.6.1.1 Wastewater treatment component 

The baseline scenario for wastewater treatment corresponds with the scenario given in paragraph 1 (vi) of AMS-III.H, that is, the existing anaerobic wastewater treatment system without methane recovery for the case of introduction of a sequential anaerobic wastewater treatment system with methane recovery.
The emission reductions due to the wastewater treatment (ERy) is calculated as the difference between the baseline emissions from wastewater (BEy) and sum of the project emission activity (PEy) and leakage (LEy):

ERy,ex ante = BEy,ex ante − (PEy,ex ante + LEy,ex ante)
(14)

Baseline emissions

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

(i)
Emissions on account of electricity or fossil fuel used (BEpower,y)

(ii)
Methane emissions from baseline wastewater treatment systems (BEww,treatment,y)

(iii)
Methane emissions from baseline sludge treatment systems (BEs,treatment,y)

(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)

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

(ii) and (iv) are considered for the calculations.

(i) is not considered as the baseline consists of anaerobic ponds and the little electricity and fossil fuel is neglected. (iii) is not considered as there is no sludge treatment system in the baseline. (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 the baseline scenario, this term shall be neglected.

The baseline is therefore calculated as follows:

BEy,ex ante = BEww,treatment,y + BEww,discharge,y
(1)
where:

BEww,treatment,y
= methane emissions from baseline wastewater treatment systems (tCO2e)
BEww,discharge,y
= 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 (tCO2e)
Project activity emissions

As per paragraph 26 of AMS-III.H, project activity emissions from the systems affected by the project activity are:

(i)
CO2 emissions on account of power and fuel used by the project activity facilities (PEpower,y); 

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

(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 (PEww,discharge,y); 

(v)
Methane emissions from the decay of the final sludge generated by the project activity treatment systems (PEs,final,y); 

(vi)
Methane fugitive emissions on account of inefficiencies in capture systems (PEfugitive,y);

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

(viii)
Methane emissions from biomass stored under anaerobic conditions which does not take place in the baseline situation (PEbiomass,y)
Of these, (i), (iv), (vi), and (vii) are considered.

As for (i), CO2 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 not considered because no anaerobic treatment systems remain that are unaffected by the project activity.

(iii) is not considered as no sludge treatment takes place.

(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.
(viii) is not considered as no biomass is stored under anaerobic conditions which does not take place in the baseline situation.
Therefore, project activity emissions are calculated as follows:

PEy,ex ante = PEpower,y + PEww,discharge,y + PEfugitive,ww,y + PEflaring,y
(8)

where:

PEpower,y
= CO2 emissions on account of power and fuel used by the project activity facilities in year “y” (tCO2e)
PEww,discharge,y
= Methane emissions from degradable organic carbon in treated wastewater in 

year “y” (tCO2e)
PEfugitive,ww,y
= Methane emissions from biogas release in capture systems in year “y” (tCO2e)
PEflaring,y
= Methane emissions due to incomplete flaring in year “y” as per the “Tool to 

determine project emissions from flaring gases containing methane” (tCO2e)
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).
Equations and input values

	Parameter
	Description
	Value
	Source

	Baseline emissions



	(ii) Methane emissions from baseline wastewater treatment systems

BEww,treatment,y = Qww,y × CODremoved,y × MCFww,treatment,BL × Bo,ww × UFBL × GWPCH4


	Qww,y
	Volume of wastewater treated in year y  (m3)
	105,000
	UPOIC

	CODremoved,y
	The chemical oxygen demand removed by the anaerobic wastewater treatment system in the baseline situation in 

tonnes/m3
	0.0933
	UPOIC

	MCFww,treatment,BL
	Methane correction factor for baseline wastewater treatment system
	0.8
	Value for anaerobic deep lagoon in AMS-III.H. Table III.H.I.

	Bo,ww
	Methane producing capacity of the wastewater 

(kg CH4/kg COD)
	0.21
	as per AMS-III.H. 

	UFBL
	Model correction factor to account for model uncertainties
	0.94
	as per AMS-III.H.

	GWPCH4
	Global warming potential for methane
	21
	as per AMS-III.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 = Qww,y × GWPCH4 × Bo,ww × UFBL × CODww.discharge,BL,y × MCFww,BL,discharge 


	Qww,y
	Volume of wastewater treated in year y  (m3)
	105,000
	UPOIC

	GWPCH4
	Global warming potential for methane
	21
	as per AMS-III.H.

	Bo,ww
	Methane producing capacity of the wastewater 

(kg CH4/kg COD)
	0.21
	as per AMS-III.H. 

	UFBL
	Model correction factor to account for model uncertainties
	0.94
	as per AMS-III.H.

	CODww.discharge,BL,y
	The chemical oxygen demand removed by the anaerobic wastewater treatment system in the baseline situation in 

tonnes/m3
	0.0002319
	UPOIC

	MCFww,BL,discharge
	Methane correction factor based on discharge pathway in the baseline situation
	0.1
	Value for discharge to sear, river or lake in AMS-III.H. Table III.H.I.

	Project activity emissions



	(i) CO2 emissions on account of power used by the project activity facilities
PEpower,y = EGy,consumed × EFy,consumed 


	EGy,consumed
	Amount of electricity from the grid consumed by the project activity facilities (kWh)
	0
	UPOIC

	EFy,consumed
	Grid emission factor (kg CO2/kWh)
	0.51
	Calculated, see section B.6.1.2

	(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 = Qww,y × GWPCH4 × Bo,ww × UFPJ × CODww.discharge,PJ,y × MCFww,PJ,discharge


	Qww,y
	Volume of wastewater treated in year y  (m3)
	105,000
	UPOIC

	GWPCH4
	Global warming potential for methane
	21
	as per AMS-III.H.

	Bo,ww
	Methane producing capacity of the wastewater 

(kg CH4/kg COD)
	0.21
	as per AMS-III.H. 

	UFPJ
	Model correction factor to account for model uncertainties
	1.06
	as per AMS-III.H.

	CODww.discharge,PJ,y
	The chemical oxygen demand of the treated waste water leaving the project activity treatment system (tonnes/m3)
	0.000056
	UPOIC

	MCFww,PJ,discharge
	Methane correction factor based on discharge pathway in 

the project situation
	0.1
	Value for discharge to sear, river or lake in AMS-III.H. Table III.H.I.

	(vi) Methane fugitive emissions on account of inefficiencies in capture systems

PEfugitive,y = (1 – CFEww) × Qww,y × Bo,ww × UFPJ × CODremoved,PJ,y × MCFww,treatment,PJ × GWPCH4
                                                                                                                                                                           

	CFE,ww
	Capture and flare efficiency of the methane recovery and combustion equipment in the wastewater treatment
	0.9
	as per AMS-III.H.

	Qww,y
	See above
	See above
	See above

	Bo,ww
	See above
	See above
	See above

	UFPJ
	Model correction factor to account for model uncertainties
	1.06
	as per AMS-III.H.

	CODremoved,PJ,y
	The chemical oxygen demand removed by the treatment system of the project activity equipped with methane recovery in tonnes/m3
	0.0935
	UPOIC

	MCFww,treatment,PJ 
	Methane conversion factor for the wastewater treatment system that will be equipped with methane recovery and combustion (fraction)
	0.8
	Value for anaerobic reactor with methane recovery in AMS-III.H. Table III.H.I.

	GWPCH4
	See above
	See above
	See above

	(vii) Methane emissions due to incomplete flaring. Steps 5-7 from the flaring tool are used for the calculations.
PEflaring,y = Tflare operation × TMRG,h × (1 – ηflare,h) × GWPCH4 (Flaring tool: Step 7)


	Tflare operation
	Estimated operation time of the flare per year (hours)
	216
	UPOIC

	TMRG,h
	Hourly flow rate of gas into flare (kg / h). Calculated as: TMRG,h = (PEfugitive,y / GWPCH4) / (300 days of operation × 24 hours/day)
	675.98
	Calculated

	ηflare,h
	Flare efficiency. As per flaring tool (Step 6), 50% is used for an open flare (if the flame is detected for more than 20 minutes during that hour, otherwise 0%).
	50%
	Flaring tool

	GWPCH4
	See above
	See above
	See above


Table 3: Input values and data sources for wastewater component
B.6.1.2 Power generation component 
The baseline for power generation is the kWh produced by the renewable generating unit multiplied by an emission coefficient (measured in kg CO2e/kWh) calculated in a transparent and conservative manner as a combined margin (CM), consisting of the combination of operating margin (OM) and build margin (BM), as per AMS-I.D. and the tool to calculate an emission factor. This is consistent with paragraph 3 of AMS-I.D. 

ERy,power = EGy,exported× EFy,grid
where:

ER y,power      
= Emission reductions due to displacement of grid electricity (tCO2); 

EG y,exported 
= Electricity supplied to the grid by the Project in year “y” (MWh); 
EF y,grid        
= Emission factor for grid electricity for year “y” (tCO2/MWh).

and: 









 
EF y,grid = W OM × EF OM, y + W BM× EF BM, y
where: 

W OM 
= Weight of Operating Margin in the Combined Margin (fraction), 0.5 by default; 

W BM 
= Weight of Build Margin in the Combined Margin (fraction), 0.5 by default; 

EF OM,y 
= Emission factor of set of plants in the Operating Margin in year “y” (tCO2/MWh); 

EF BM,y 
= Emission factor of set of plants in the Build Margin in year “y” (tCO2/MWh).

For the Operating Margin can be calculated by four methods: (a) Simple OM, (b) Simple Adjusted OM, (c) Dispatch Data Analysis OM, or (d) Average OM. The first methodological choice, Dispatch Data Analysis OM, was not carried out due to data constraints. Therefore, the second methodological choice, the Simple OM is applied. The Simple Adjusted OM (EFOM,simple,y) is calculated according to the following formula:

[image: image13.png]UNFCC




where: 

F i,j,y
= Amount of fuel consumed by relevant power sources j in year “y”, where j refers to the power sources in the grid excluding low-cost/must-run power plants and including any imports to the grid 
COEF i,j
= CO2 emission coefficient of fuel i used in power sources j (tCO2/mass or volume unit) 

GENj,y
= Electricity supplied to the grid by source j (MWh) 

The Build Margin is calculated as the generation-weighted average emission factor of a sample of power plants m, as follows.                      
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where 

F i,m,y      = Amount of fuel consumed by sample group m in year y, where sample group m consists of either the five power plants that have been built most recently, or the power plant capacity additions in the electricity system that comprise 20% of the system generation (in MWh) and that have been built most recently
COEF i,m = CO2 emission coefficient of fuel i used in sample group m (tCO2/mass or volume unit)

GENm,y   = Electricity supplied to the grid by sample group m (MWh). Both the Operating Margin and Build Margin emission factors will be determined ex ante based on the most recent public data available in addition to the other input parameters. These are provided in the ensuing tables.
	Classification as per ACM0002 
	Type of fuel 
	2001 
	2002 
	2003 
	Unit for fuel consumption 

	
	
	Generation
(GWh) 
	Fuel Consumption
	Generation(GWh) 
	Fuel Consumption
	Generation (GWh) 
	Fuel Consumption

	Non-LCMR 
	Natural Gas 
	70,280 
	1,681 
	76,689 
	1,632 
	83,500 
	1,895 
	MMSCFD 

	
	Heavy Oil 
	3,146 
	783 
	2,062 
	521 
	2,150 
	533 
	Mlitres 

	
	Diesel Oil 
	155 
	46 
	258 
	67 
	45 
	12 
	Mlitres 

	
	Lignite 
	17,307 
	15.24 
	16,890 
	15.20 
	17,134 
	16.22 
	Mtons 

	
	Imported Coal 
	2,475 
	0.990 
	2,541 
	1.054 
	2,526 
	1.084 
	Mtons 

	Imports 
	EGAT-TNB 
	9 
	- 
	13 
	- 
	105 
	- 
	N/A 

	
	Laos Hydro 
	2,885 
	- 
	2,807 
	- 
	2,438 
	- 
	N/A 

	LCMR 
	Hydro 
	6,311 
	- 
	6,481 
	- 
	7,742 
	- 
	N/A 

	
	Renewable Energy 
	597 
	- 
	648 
	- 
	1,103 
	- 
	N/A 

	
	Heavy Oil 
	3,146 
	783 
	2,062 
	521 
	2,150 
	533 
	Mlitres 

	Total Non-LCMR + 
	96,257 
	101,260 
	107,898 

	Import 
	
	
	

	Total 
	103,165 
	108,389
	116,743


Table 4: Data for Operating Margin, sourced from EGAT PDP 2002 - 2004 
	Plant name 
	Commission Date 
	Fuel type 
	Generation (GWh) 
	Efficiency 
	Fuel Consumption (TJ) 

	EPEC 
	25-Mar-03 
	Natural Gas 
	1,922
	7,083 
	14,363

	Glow 
	31-Jan-03 
	Natural Gas 
	4,298
	6,850 
	31,062

	Ratchaburi 
	18-Apr-02, 1-Nov-02 
	Natural Gas 
	12,315
	7,262 
	94,355

	SPP – collective 
	post 28-Oct-00 
	Renewable 
	1,236
	- 
	0

	SPP – collective 
	post 28-Oct-00 
	Natural Gas 
	1,352
	- 
	9,386

	Ratchaburi 
	22-Oct-00 
	Natural Gas 
	3,451
	10,110 
	36,810

	Total 
	24,574 
	185,976 


Table 5: Data for Build Margin, sourced from DEDE and EPPO
	Type of fuel 
	Original Units for Fuel Consumption 
	Conversion Factor to Gg (kt) 
	NCV 

(TJ/Gg) 
	CO2 Emission Factors 
(kg CO2/TJ) 
	Oxidation Factors (fraction) 

	Data Source (IPCC 2006, Vol 2) 
	Table 1.2
	Table 2.2 
	Table 1.4 

	Natural Gas 
	MMSCFD 
	8.00
	48.00 
	56,100 
	1 

	Heavy Oil 
	Mlitres 
	0.89 
	40.40 
	77,400 
	1 

	Diesel Oil 
	Mlitres 
	0.85 
	43.00 
	74,100 
	1 

	Lignite 
	Mtons 
	1,000 
	11.90 
	101,000 
	1 

	Imported Coal 
	Mtons 
	1,000 
	26.70 
	98,300 
	1 


Table 6: Other input parameters for the grid emission factor calculation
As the project activity does not involve the transfer of energy generating equipment to or from another activity, there is no leakage effect. 
	B.6.2. 
Data and parameters that are available at validation:

	Data / Parameter: 
	MCFww,treatment,BL

	Data unit: 
	Fraction 

	Description: 
	Methane correction factor for baseline wastewater treatment system

	Source of data used: 
	AMS-III.H 

	Value applied: 
	0.8

	Justification of the choice of data or description of measurement methods and procedures actually applied : 
	Value for anaerobic deep lagoon in AMS-III.H Table III.H.I 

	Any comment: 
	Anaerobic lagoons can be inspected by DOE.


	Data / Parameter: 
	MCFww,BL,discharge / MCFww,PJ,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-III.H 

	Value applied: 
	0.1

	Justification of the choice of data or description of measurement methods and procedures actually applied : 
	Value for discharge to sear, river or lake in AMS-III.H Table III.H.I 

	Any comment: 
	


	Data / Parameter: 
	MCFww,treatment,PJ

	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-III.H 

	Value applied: 
	0.8

	Justification of the choice of data or description of measurement methods and procedures actually applied : 
	Value for anaerobic reactor with methane recovery in AMS-III.H. Table III.H.I.

	Any comment: 
	


	Data / Parameter: 
	EFy, grid /EFy, consumed 

	Data unit: 
	tCO2/MWh 

	Description: 
	Emission factor for grid electricity 

	Source of data used:
	EGAT, DEDE, EPPO, IPCC

	Value applied: 
	0.51

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	As per AMS-I.D.  EFy, consumed is equal to  EFy, grid.



	Any comment:
	See Sections B.6.1.2 and B.6.3.2 for details.


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, UFBL, UFPJ and CFEww.

	B.6.3 
Ex-ante calculation of emission reductions:


B.6.3.1 Wastewater treatment component 
Baseline emissions 
As detailed in Section B.6.1.1, the baseline emissions from the wastewater treatment are calculated as follows:

BEy,ex ante = BEww,treatment,y + BEww,discharge,y
BEww,treatment,y = Qww,y × CODremoved,y × MCFww,treatment,BL × Bo,ww × UFBL × GWPCH4

BEww,discharge,y = Qww,y × GWPCH4 × Bo,ww × UFBL × CODww.discharge,BL,y × MCFww,BL,discharge 
Using the input values listed in Table 3, BEy,ex ante is calculated as 32,508 tCO2e per year.

Project activity emissions

As detailed in Section B.6.1.2, the baseline emissions from the wastewater treatment are calculated as follows:

PEy,ex ante = PEpower,y + PEww,discharge,y + PEfugitive,ww,y + PEflaring,y

PEpower,y = EGy,consumed × EFy,consumed
PEww,discharge,y = Qww,y × GWPCH4 × Bo,ww × UFPJ × CODww.discharge,PJ,y × MCFww,PJ,discharge

PEfugitive,y = (1 – CFEww) × Qww,y × Bo,ww × UFPJ × CODremoved,PJ,y × MCFww,treatment,PJ × GWPCH4
PEflaring,y = Tflare operation × TMRG,h × (1 – ηflare,h) × GWPCH4
Using the input values listed in Table 3, PEy,ex ante is calculated as 4,170 tCO2e per year.

Leakage

As stated in Section B.6.1.1, there is no leakage. 

B.6.3.2 Power generation component
The operating margin grid emission factor as calculated from the values provided in Table 4 and Table 6 is 0.60 tCO2e/MWh. Similarly, the build margin grid emission factor based on values provided in Table 5 and Table 6 is 0.42 tCO2e/MWh. 

Consequently, the overall grid emission factor is 0.51 tCO2e.

The emission reduction due to the displacement of grid electricity by the Project’s carbon-neutral electricity is calculated as follows: 

ERy,power = EGy,exported× EFy, grid
The Project is estimated to produce approximately EGy,exported = 12,960 MWh of power for export to the grid (EFy, grid). Therefore, ERy,power  is 6,609 tCO2e per year.

B.6.3.3 Overall emission reductions 

The emission reductions for the wastewater part are calculated by Equation 14:

ERy,ex ante = BEy,ex ante − (PEy,ex ante + LEy,ex ante)
The emissions reductions from the power generation component are added in order to calculate total emission reductions:

ERy,total,ex ante = ERy,power + BEy,ex ante − (PEy,ex ante + LEy,ex ante)

ERy,power is 6,609 tCO2e, BEy,ex ante is 32,508 tCO2e and PEy,ex ante is 4,170 tCO2e.
ERy,total,ex ante  is therefore 34,947 tCO2e.
As mentioned in the methodology AMS-III.H, the ex post calculation of emission reductions will be based on project activity emissions and a baseline calculated from monitored values.

	B.6.4
Summary of the ex-ante estimation of emission reductions:  


Table 7: Ex-ante estimation of emission reductions
	Year
	Estimation of project activity emissions (tCO2e)
	Estimation of baseline emissions (tCO2e)
	Estimation of leakage (tCO2e)
	Estimation of emission reductions (tCO2e)

	2009 (7 months)
	2,432
	22,818
	0
	20,386

	2010
	4,170
	39,117
	0
	34,947

	2011
	4,170
	39,117
	0
	34,947

	2012
	4,170
	39,117
	0
	34,947

	2013
	4,170
	39,117
	0
	34,947

	2014
	4,170
	39,117
	0
	34,947

	2015
	4,170
	39,117
	0
	34,947

	2016
	4,170
	39,117
	0
	34,947

	2017
	4,170
	39,117
	0
	34,947

	2018
	4,170
	39,117
	0
	34,947

	2019 (5 months)
	1,737
	16,299
	0
	14,561

	Total
	41,699
	391,174
	0
	349,474


	B.7
Application of a monitoring methodology and description of the monitoring plan:


	B.7.1
Data and parameters monitored:


	Data / Parameter: 
	EGy,consumed

	Data unit: 
	kWh 

	Description: 
	Amount of electricity from the grid consumed by the project activity facilities 

	Source of data to be used: 
	Measured 

	Value of data 
	0

	Description of measurement methods and procedures to be applied:
	The amount of electricity consumed by the project will be monitored continuously by an electricity meter. Data will be kept electronically in a systematic and transparent manner. 

	QA/QC procedures to be applied:
	The electricity meter will undergo maintenance / calibration subject to appropriate industry standards. The consistency of the data will be verified through the actual purchase records between UPOIC Krabi and PEA.

	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.


	Data / Parameter: 
	Qww,y

	Data unit: 
	m3/year

	Description: 
	Volume of wastewater treated in year “y” 

	Source of data to be used: 
	Measured 

	Value of data 
	105,000

	Description of measurement methods and procedures to be applied: 
	This is monitored continuously through a flow meter. 

	QA/QC procedures to be applied: 
	The flow meter will undergo maintenance / calibration subject to appropriate industry standards. 

	Any comment: 
	N/A 


	Data / Parameter: 
	CODww,PJ,y

	Data unit: 
	tonnes/m3 

	Description: 
	Chemical oxygen demand of wastewater entering the anaerobic treatment system with methane capture in year “y” 

	Source of data to be used: 
	Measured

	Value of data 
	0.0936

	Description of measurement methods and procedures to be applied: 
	COD measurements will be carried out in-house daily and sent to an outside laboratory quarterly. 

	QA/QC procedures to be 

applied: 
	Sampling and analysis will be carried out adhering to internationally recognized procedures. 

	Any comment: 
	N/A 


	Data / Parameter: 
	CODww,discharge,PJ,y

	Data unit: 
	tonnes/m3 

	Description: 
	Chemical oxygen demand of the treated wastewater in year “y” 

	Source of data to be used: 
	Measured

	Value of data 
	0.000056

	Description of measurement methods and procedures to be applied: 
	COD measurements will be carried out in-house daily and sent to an outside laboratory quarterly. 

	QA/QC procedures to be applied: 
	Sampling and analysis will be carried out adhering to internationally recognized procedures. 

	Any comment: 
	N/A 


	Data / Parameter: 
	Sfinal,PJ,y

	Data unit: 
	tonnes /year 

	Description: 
	Amount of final sludge generated by the wastewater treatment in year “y” 

	Source of data to be used: 
	Measured

	Value of data 
	N/A 

	Description of measurement methods and procedures to be applied: 
	The final sludge will be weighed when the anaerobic digester is emptied. It will be applied to agricultural lands where further decay is aerobic.

	QA/QC procedures to be applied: 
	Records of the sludge end use will be kept. 

	Any comment: 
	N/A 


	Data / Parameter: 
	EGy,exported

	Data unit: 
	MWh 

	Description: 
	Amount of electricity supplied to the grid by the Project in year “y” 

	Source of data to be used: 
	Measured

	Value of data 
	12,960

	Description of measurement methods and procedures to be applied: 
	This parameter will be measured continuously by electricity meters. Data will be kept electronically in a systematic and transparent manner. 

	QA/QC procedures to be applied: 
	The amount of electricity generated by the Project will be monitored by electricity meters, which will be calibrated according to the standards set by PEA. The consistency of the data will be verified through the actual sales records between UPOIC and PEA. 

	Any comment: 
	N/A 


	Data / Parameter: 
	FVdigester,y

	Data unit: 
	Nm3 

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

	Source of data to be used: 
	Measured

	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: 
	Continuous measurement with flow meters, data will be stored electronically. 

	QA/QC procedures to be applied: 
	Calibration as per manufacturer’s recommendations, or at least once per year. Maintenance will be performed in strict adherence to manufacturer’s recommended maintenance schedule.

	Any comment: 
	N/A 


	Data / Parameter: 
	FVflare,y

	Data unit: 
	Nm3 

	Description: 
	Volumetric flow rate of biogas on dry basis entering the flare in year “y” 

	Source of data to be used: 
	Measured

	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: 
	Continuous measurement with flow meters, data will be stored electronically.

	QA/QC procedures to be applied: 
	Calibration as per manufacturer’s recommendations, or at least once per year. Maintenance will be performed in strict adherence to manufacturer’s recommended maintenance schedule.

	Any comment: 
	N/A 


	Data / Parameter: 
	FVelectricity,y

	Data unit: 
	Nm3 

	Description: 
	Volumetric flow rate of biogas on dry basis entering the power generation equipment in year “y” 

	Source of data to be used: 
	Measured

	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: 
	Continuous measurement with flow meters, data will be stored electronically.

	QA/QC procedures to be applied: 
	Calibration as per manufacturer’s recommendations, or at least once per year. Maintenance will be performed in strict adherence to manufacturer’s recommended maintenance schedule.

	Any comment: 
	N/A 


	Data / Parameter: 
	Tbiogas

	Data unit: 
	°C 

	Description: 
	Temperature of biogas 

	Source of data to be used: 
	Measured

	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 measurement is integrated into the flow meters measuring flow into the flare and into the generator. Rather than storing temperature data electronically, conversion to Nm3 is made directly and the flow rates are stored as Nm3.

	QA/QC procedures to be applied: 
	Calibration as per manufacturer’s recommendations, or at least once per year. Maintenance will be performed in strict adherence to manufacturer’s recommended maintenance schedule.

	Any comment: 
	N/A 


	Data / Parameter: 
	Pbiogas

	Data unit: 
	bar 

	Description: 
	Pressure of biogas 

	Source of data to be used: 
	Measured

	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: 
	Pressure measurement is integrated into the flow meters measuring flow into the flare and into the generator. Rather than storing pressure data electronically, conversion to Nm3 is made directly and the flow rates are stored as Nm3.

	QA/QC procedures to be applied: 
	Calibration as per manufacturer’s recommendations, or at least once per year. Maintenance will be performed in strict adherence to manufacturer’s recommended maintenance schedule.

	Any comment: 
	N/A 


	Data / Parameter: 
	FCH4_captured

	Data unit: 
	Fraction (volumetric basis) 

	Description: 
	Fraction of methane in the recovered biogas 

	Source of data to be used: 
	Measured

	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 methane fraction for the gas entering the generators will be measured with continuous analyzers, which are not connected to the online data recording system. A member of staff will record the value every 30 minutes. The measuring accuracy is higher than 95%.

The methane fraction for the gas entering the flare will be measured with a continuous analyzer and the values stored electronically. 

	QA/QC procedures to be applied: 
	The analyzer will undergo maintenance / calibration subject to appropriate industry standards. 

	Any comment: 
	N/A 


	Data / Parameter: 
	Tflare

	Data unit: 
	°C

	Description: 
	Temperature of methane flare used for flame detection

	Source of data to be used: 
	Measured

	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 flare temperature will be measured with a type N thermocouple and data will be logged digitally and stored in an easily accessible and transparent format.

	QA/QC procedures to be applied: 
	The temperature sensor will undergo maintenance / calibration subject to appropriate industry standards.

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


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 PCL for their monitoring and management staff. 
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 CH4 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 SCADA system. At regular intervals, data will be printed out and archived.
	B.7.2
Description of the monitoring plan:


All monitoring equipment will be installed by a qualified contractor and regularly calibrated for quality control according to the appropriate industry standards. 

Trained personnel under the management of a CDM Manager will undertake monitoring and recording of the required parameters. Execution of the monitoring plan will be carried out by UPOIC staff, which will 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 the diagram below.
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Figure 5: The monitoring diagram
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 key 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 QA/QC staff 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 QA (Engineer) and QC 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 follows:
Figure 6:
Management Structure of Monitoring System

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:



[image: image6]
Figure 5:
Monitoring Operation Procedure
Training

To assure the correct handling of the equipment, 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. Verification and training starts parallel with preparation works 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 ISO 9001:2000 procedures at UPOIC and will consider the above presented Monitoring Management Organization and staff assigned to the positions within this organization structure.

Monitoring of sustainable development benefits

Please refer to CDM Gold Standard Passport
	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.

Adress:


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 baseline: 21/02/2009
Envima is not project participants in the sense of Annex 1.
SECTION C. 
Duration of the project activity / crediting period 

C.1
Duration of the project activity:


C.1.1.
Starting date of the project activity: 

01/06/2009


C.1.2.
Expected operational lifetime of the project activity:
20 years
C.2
Choice of the crediting period and related information: 

C.2.1.
Renewable crediting period
A renewable crediting period does not apply.



C.2.1.1.
 
Starting date of the first crediting period: 
>>



C.2.1.2.

Length of the first crediting period:

>>


C.2.2.
Fixed crediting period: 



C.2.2.1.

Starting date:

01/06/2009



C.2.2.2.

Length: 
10 years

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 7 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. 
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Figure 7: 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 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. 

· The project activity will not significantly produce noise. At a distance of 20 m or more, no noise or vibration will be noticeable. 

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 impact assessment undertaken in accordance with the procedures as required by the host Party:

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.
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 a housing. Noises are perceivable in a surrounding of less than 10 m. Vibrations are reduced through state-of-the-art damping.

	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. Sludge and 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.

	9.  Are there any inland, coastal, marine or underground waters on or around the location which could be affected by the project?
	Yes. Ground water under the factory’s area and an adjacent channel (Klong Paksai) exists.  
	No. No negative change of the effluent quality will be expected. The project activities will not harm the groundwater. 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 earthquakes, subsidence, landslides, erosion, flooding or extreme or adverse climatic conditions e.g. temperature inversions, fogs, severe winds, which could cause the project to present environmental problems?
	No. Normal geological and climate conditions

	No. The weather and earthquake statistics and the landscape conditions are not proving any endangering incidents in this area.

	Socioeconomic and Health Impacts

	11.   Will the Project involve use, storage, transport, handling, production or release of substances or materials (including solid waste) which could be harmful to human health or raise concerns about actual or perceived risks to human health?
	Yes. The project plans to handle and use methane gas. 
	No. The existing fugitive methane gas will be captured and utilized as a renewable fuel resource, thus reducing impacts on human health through avoiding the utilization of fossil fuels. There will be no other changes of the operation. Input and output parameters remain the same.

	12.  Will the Project releases pollutants or any hazardous, toxic or noxious substances to air that could adversely affect human health?  
	Yes. Through the utilization of the methane gas as a renewable fuel for operating gas engines as electricity generators, emission from the burning of methane gas will occur. 
	No. Through the utilization of climate impacting methane gas with Global Warming Potential of 21 times of CO2, emission of harmful pollutants deriving from the use of fossil fuels and fugitive emission of methane will be avoided through thermal reduction of CH4 to CO2. The occurrence of emission through burning methane gas in comparison to the existing fugitive methane emission is reducing environmental impacts.

	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. Sludge and 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. 

	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 approx.2 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 approx. 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.

	23.  Is the project location susceptible to earthquakes, subsidence, landslides, erosion, flooding or extreme or adverse climatic conditions e.g. temperature inversions, fogs, severe winds, which could cause the project to present socioeconomic problems? 
	No, normal geological and climate conditions

	No. The weather and earthquake statistics and the landscape conditions are not proving any endangering incidents in this area.


(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 surrounding areas. The objective of the project is to the 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 sludge 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.

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 IEE, and a final stakeholder meeting have been carried out as stakeholder and public consultations process for CDM. Although there is formally no legal requirement 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 and personal contacts. The Sustainable Energy Group of Krabi province (a local NGO) and the representative from Gold Standard Foundation (Renewable Energy Institute of Thailand Foundation; REITF) were attend 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 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 May 26, 2008 at Nuaklongprachabumroon school’s meeting room, Nuaklong district, Krabi province.

· 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 Ethanol 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 June 4th, 2008 (Thai version).
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 “Kom Chat Leuk”- a Thai newspaper and “Daily Express”- a local English newspaper on May 30, 2008, including invitations for comments to the project.
· There was no comment raised.
Step 3: Second Stakeholder Meeting 
· The second Stakeholder Meeting conducted on July 9, 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
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. These 
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. 
Annex 1
CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY
	Organization:
	United Palm Oil Industry Public Company Limited

	Street/P.O.Box:
	947/155 Moo 12 Bangna-Trad Road

	Building:
	

	City:
	Bangkok

	State/Region:
	Bangna  Thailand

	Postfix/ZIP:
	10260

	Country:
	Thailand

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

	FAX:
	+66 2 3240640

	E-Mail:
	ampol@lamsoon.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:
	


	Organization:
	Carbon Asset Management Sweden AB

	Street/P.O.Box:
	Kungsgatan 32

	Building:
	

	City:
	Stockholm

	State/Region:
	

	Postfix/ZIP:
	111 35

	Country:
	Sweden

	Telephone:
	+46 8 506 885 00

	FAX:
	+46 8 34 60 80

	E-Mail:
	co2@tricorona.se

	URL:
	www.tricorona.se

	Represented by: 
	

	Title:
	President & CEO

	Salutation:
	Mr.

	Last Name:
	von Zweigbergk

	Middle Name:
	

	First Name:
	Niels

	Department:
	

	Mobile:
	+46 708 59 35 00

	Direct FAX:
	+46 8 34 60 80 

	Direct tel:
	+46 8 506 885 51

	Personal E-Mail:
	nvz@tricorona.se


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 will be financed through a commercial Thai Bank on local typical conditions, the Energy Conservation Promotion fund from Energy Policy and Planning Office (EPPO), and the sale of generated CERs to private investors. The ODA declaration letter from Lam Soon and EPPO can be found below;
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UNITED PALM OIL INDUSTRY PUBLIC COMPANY LIMITED ~ ™a,s08 ™ sas WWW.UPOIC.CO. 1l
opIC.

Date: 27 December 2008
Project reference : UPOIC Wastewater Treatment for Energy Generation, Krabi

To: Gold Standard Foundation

P.O. Box 2032
4001 Basel, Switzerland

Declaration of Nan-Use of Official Development Assistance by Project
Proponent

United Palm Oil Industry Public Company Limited
A5 Legal Owner {"Project Proponent’) of the above-referenced project, acting on
behalf of all project participants. | now make the fallowing representations:

| hereby declare that | am duly and fully authorised by the legal owner ('Project
Proponent’) of the above-referenced project. acting an benalf of all project
participants, to make the following representations on Project Proponent's behalf:

I. Gold Standard Documentation

| am familiar with the provisions of Gold Standard Documentation relevant to Official
Development Assistance (ODA). | understand that the above-referenced project is
not eligible for Gold Standard registration if the project receives or benefits from
Official Development Assistance under the condition that some o all credits coming
out of the project are transferred to the ODA donor country. | now expressly declare
thal no financing provided in connectcn with the above-referenced project has come
from or will come from ODA that has been or will be provided under the conditien,
whether express or implied, Iha any or all of the credits [CERs, ERUs or VERs]
issued as a result of the project’s operation will be transferred directly or indirectly to
the country of origin of the ODA.

Il. Financier Declarations

I hereby declare that | have submitted [ # ] declarations of Non-Use of ODA,
representing declarations from all preject financiers. If additional financiers are
added to the project, | will promptly nolify the Gold Standard Foundation and ensure
Ihat additional declarations are promplly submitted
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L. Financing Plan

Iagree to complate and submit a sufficiently ciear and transparent financing plan for
the project s that during validation the Validator can assess compliance with the
Non-Use of ODA reguirement.

IV. Duty to Notify Upon Discovery.

If 1 learn or if | am given any reason to believe at any stage of project design or
implementation that ODA has been used to support the development or
implementation of the project, or that an entity praviding ODA to the host country may
al some point in the future benefit directly or indirectly from the credits generated
{from the project as a condition of investment, | will make this known to the Gold
Standard immediately.

V. Sanctions. | am fully aware that under Section 10 of the Gold Standard Terms
and Conditions sanclions and damages may be incurred for the provisien of false
informatien related 1o Prejects andlor Gold Standard credits.

Signed: ﬂ,,‘J el

Name: Mr. Ampol Simarojana
Title: Factory Director
On behalf of : United Palm Oil Industry Public Company Limited
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Affirmation of the Financial Assistance Provided under

the Project on Biogas Technology Promotion for Industrial Facil

The Energy Policy and Planning Office (EPPO), in the capacity as Secretariat to the Energy
Conservation Promotion Fund (the Fund), has formulated a Biogas Technology Promotion Plan
2008-2011. To implement the plan, a Project on Biogas Technology Promotion for Industrial
Facilities has been iniiated with a view to inviting potential industrial operators, wishing to invest in
the construction of a biogas system for on-site wastewater or solid waste management, to submit
proposals for funding from the Fund. The objective of the Biogas Technology Promotion Plan/Project
is to provide financial assistance to various types of industral facilties in order to boost wider
applcation of biogas technology, on a voluntary basis, in Thaland. This wil be a means to
encourage clean energy development, which will bring about reduction of greenhouse gas emissions

and also solution to environmental problems in a sustainable manner.

EPPO wishes to hereby affim that the financial assistance provided under the Project on
Blogas Technology Promotion for Industrial Facilities is allocated from the Fund, of which the
revenue s curently from contributions pursuant to Section 24(2) of the Energy Conservation
Promotion Act, B.E. 2535 (1992), as amended up to No. 2, B.E. 2550 (2007), delivered by producers
of petroleum at refineries and petroleum importers for distribution within Thailand. The Fund does not
receive any money or asset from the private sector, both local and overseas, or from any foreign
goverments or intemational organizations, to be used for the implementation of programsiprojects
under the Fund.

Announced on  January 2009

(Viraphol Jirapraditkul)
Director-General Energy Policy and Planning Office




Annex 3

BASELINE INFORMATION

Table A 3.1,    COD inlet and COD outlet final data of the existing system for the project baseline calculation, measured and provided through UPOIC PCL. Laboratory reports on each given value are available at UPOIC PCL. 
	Month
	COD inlet (mg/l)
	COD outlet (mg/l)

	March 2007
	118,621
	250

	April 2007
	147,074
	282

	May 2007
	72,090
	201

	June 2007
	70,062
	194

	July 2007
	160,182
	320

	August 2007
	82,505
	251

	September 2007
	123,052
	217

	October 2007
	56,097
	199

	November 2007
	26,913
	173

	December 2007
	76,896
	192

	January 2008
	98,368
	250

	February 2008
	71,102
	233

	March 2008
	80,240
	202

	April 2008
	126,620
	282

	Average value 
	93,558.71
	231.86




Data source: UPOIC
COD y,ww, removed= COD,av, inlet – COD,av, outlet    


            =   93,558.71 – 231.86

            =   93,326.86 mg/l 


            =  0.0933 tonnes/m3
Annex 4

MONITORING INFORMATION 

Please refer to the monitoring information above.

Referring Monitoring of Sustainable Development Indicators please refer to CDM Gold Standard Passport of this project
Sustainability Monitoring Plan
	No
	1

	Indicator
	Water quality

	Mitigation measure
	None

	Repeat for each parameter
	-

	Chosen parameter 
	Level of COD at the digester outlet

	Current situation of parameter
	NA

	Future target for parameter
	Meet environmental quality standard

	Way of monitoring
	How
	Method US EPA 410.4. 50

	
	When
	Monthly basis

	
	By who
	UPOIC (Project owner)


	No
	2

	Indicator
	Air quality

	Mitigation measure
	None

	Repeat for each parameter
	-

	Chosen parameter 
	Odour

	Current situation of parameter
	NA

	Future target for parameter
	Meet environmental quality standard

	Way of monitoring
	How
	Record of complaints

	
	When
	Up to complaints

	
	By who
	UPOIC (Project owner)


	No
	3

	Indicator
	Quantitative employment and income generation

	Mitigation measure
	None

	Repeat for each parameter
	-

	Chosen parameter 
	Average salary 

	Current situation of parameter
	NA

	Future target for parameter
	Fulfilment of labour standards comply with average salary at project .

	Way of monitoring
	How
	Record of salary data

	
	When
	Yearly basis

	
	By who
	UPOIC (Project owner)


	No
	4

	Indicator
	Employment

	Mitigation measure
	None

	Repeat for each parameter
	-

	Chosen parameter 
	Monthly number of staff

	Current situation of parameter
	NA

	Future target for parameter
	Number of employee

	Way of monitoring
	How
	Record of data

	
	When
	Monthly basis

	
	By who
	UPOIC (Project owner)


	No
	5

	Indicator
	Balance of payment

	Mitigation measure
	None

	Repeat for each parameter
	-

	Chosen parameter 
	Monthly electricity sales income 

	Current situation of parameter
	NA

	Future target for parameter
	Meet balance payment

	Way of monitoring
	How
	Record of data

	
	When
	Monthly basis

	
	By who
	UPOIC (Project owner)


	No
	6

	Indicator
	Project replicability/  Techonolgy Transfer

	Mitigation measure
	None

	Repeat for each parameter
	-

	Chosen parameter 
	Applications of similar projects

	Current situation of parameter
	NA

	Future target for parameter
	Meet the goal of the project

	Way of monitoring
	How
	Collect data from Ministry of Industry and Ministry of Energy

	
	When
	Yearly basis

	
	By who
	UPOIC (Project owner)


Additional remarks monitoring
	Monitoring of sustainable development benefits

In addition to monitoring baseline and project emissions, the actual project performance in terms of sustainable development benefits will be assessed on an annual basis. Based on the results of the first stakeholder consultation and the resulting evaluation on social, environmental and technical sustainability in spring 2008, the most sensitive sustainable development indicators have been determined. As summarized in the table above, they will be monitored on a yearly basis. People from surrounding communities will be informed periodically by UPOIC on the monitoring results. 

Data to be collected in order to monitor the project’s performance on the most sensitive sustainable development indicators
Referring to the items in the table, the following monitoring system will be introduced:

# 1. 
Monitoring of the COD of the effluent at the digester outlet 

# 2.
Based on the existing complaints-system of the Ministry of Natural Resources and Environment, complaints with regard to offensive smells will be recorded. UPOIC will regularly collect the information and will add them to the overall monitoring report.

# 3. + 4. UPOIC will keep record of project-related employment and will add respective information to the overall monitoring report. 

# 5.
Based on production statistics and records on fuel consumption, UPOIC monitors the reduction of fossil fuel and related savings. 

# 6.
UPOIC will request for information from the Ministry of Industry and Ministry of Energy on applications of similar projects on a yearly basis. 
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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) 





Monitoring Project Manager of UPOIC QA Dept.


Supervision, QA&QC responsibility, elaboration of Monitoring Procedures 





External Services 


(sub-contracted)


Supplier: Instruments Maintenance, Calibration


Accredited Lab: Control Sample Taking and Analysis





Accredited Institute


Yearly Monitoring and Verification acc. UNFCCC





Instruments Control


Support on elaboration of Monitoring Procedures, Maintenance, 


Calibration, reporting of malfunctions


QA. Responsibility:


Instrument Department will take care about internal calibration and maintenance





Laboratory Unit


Support on elaboration of Monitoring Procedures and Measurements





QC Responsibility:


QC Department will control according to international standards





Data Management


Support on elaboration of Monitoring Procedures, Reporting


QA. Responsibility:


Management Information Team will record and process monitoring data and generate monitoring reports and inspected by QC





Responsibility of Installation and Operation





Monitoring Implementation and Operation





Training





Responsibly of Training





Supplier





Supplier/UPOIC





UPOIC





UPOIC





Supplier/UPOIC





Installation of monitoring equipment





Design and implementation of data system, e.g. transfer, storage, processing, reporting and backup





Implementation of control measurement procedures





Elaboration of Monitoring Procedures for sample taking, analysis, instrument control, maintenance, emergency/failure response, data processing, report generation





Start up operation





- Instruction on equipment (equipment, maintenance, emergency/failure response)


- Determination of responsibilities





Supplier/  UPOIC





- Instruction on data handling system


- Determination of responsibilities





- Instruction on data sample taking, handling and analysis


- Determination of responsibilities





Instruction on monitoring reporting





UPOIC





Supplier





UPOIC





Official laboratory/�Institute





UPOIC





UPOIC





Operation





Sample taking and laboratory analysis





Daily/monthly reporting





Filing & registration backup





Daily supervision of instrument function





- Quarterly internal review and operation adjustment and improvement


- Review and task Report





Data storage & registration





























































































































� The National Economic and Social Development Plan (NESDP) 2007 - 2011, National Economic and Social Development Board (NESDB), Office of the Prime Minister, Bangkok 2007


�See the study from ERDI for biogas potential in different industries, � HYPERLINK "http://www.thaibiogas.com" ��www.thaibiogas.com�.


� Legal requirements for conducting EIAs are defined under the “Enhancement and Conservation of the Natural Environmental Quality Act of 1992”, 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.


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


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





�Please add copy of ODA letter from KI
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