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SECTION A.   Project Title 
 
 
Blue Fire Bio Wastewater Treatment and Biogas Utilisation Project 

 

SECTION B.  Project description 
 
 
Purpose of the project 
 
The proposed project entails the installation of two upflow anaerobic sludge blanket technology 
(UASB) biogas reactors and up to 3MWel gas engines at an existing starch factory in Thailand for: 
 

a) the extraction of methane (biogas) from the wastewater stream through the biogas 
reactors; 

b) the reuse of biogas as fuel in existing thermal boiler within the plant for starch drying; and 
c) the reuse of biogas as fuel for power generation. 

 
The proposed project is implemented by Blue Fire Bio Co.,Ltd at the Chaodee Starch (2004) 
facility in the northeast of Thailand with a total  wastewater flow-rate of 5,780m3/day and an 
average COD concentration of 12,000 mg/l. 
Prior to the implementation of the project, the wastewater was treated by an open lagoon system, 
consisting of four anaerobic ponds all with a depth of over 4 meters. 
 
The project introduces successively two new sets of biogas reactors with methane capture and 
utilisation for energy purposes. The first reactor will be introduced into the existing open anaerobic 
lagoon based wastewater treatment system. As the starch factory plans to expand its starch 
production with the construction of a second line similar to the existing one, another biogas 
reactor will be then introduced. As a consequence of the new anaerobic reactors, the organic load 
entering the lagoon system is drastically reduced because most of the organic matter is converted 
to biogas in the reactor. The project activity avoids the release of methane into the atmosphere, 
which would occur due to the anaerobic digestion of the organic content in the open lagoon based 
wastewater treatment system (anaerobic conditions, leading to methane generation within the 
lagoon are the result of a lagoon depth greater than 2- 4m and an average atmospheric 
temperature of about 28°C) 1.  
 
In addition, the biogas reactors produce sufficient quantities of biogas to fuel thermal oil boilers for 
starch drying, replacing the use of heavy fuel oil, and to fuel a gas engine for the production of 
power for both in-house use and sale to the electricity grid. Up to 5,863 l/day of heavy fuel oil are 
replaced for heating purposes, and up to 8,602MWh are generated annually with the diesel 
generators.  A first 1.125 MWel biogas gensets will be installed in 2009, and the second one with 
a capacity of 2 MWel is planned to be installed one year later. The replacement of heavy fuel oil in 
the thermal oil boilers, the replacement of diesel from the generators and displacement of 
electricity from the national grid, which is generated by fossil fuel fired power plants from the Thai 
national grid to a large extent, will lead to further reductions of greenhouse gases. 

                                                      
1 As per published source Pollution control Department, Thailand. http://www.pcd.go.th/info_serv/water_wt.html  
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In accordance with the project owner plans, the electricity generated will be sold to PEA2 under a 
firm power purchase agreement under the Very Small Power Producer3 (VSPP) program.  
 
The average estimated emission reduction is 63,191 tonnes per year of CO2 equivalent. 
 
 
Contribution of the project activity to sustainable  development 
 
According to the definition of sustainable development criteria for CDM projects by the Thai DNA4, 
the project will directly contribute to sustainable development in Thailand in several ways, as 
shown below: 
 
Natural Resources and Environment benefits 

·  Reduction of greenhouse gas emissions through the avoided electricity generation by 
other grid connected power plants; 

·  Reduction of offensive odour; 
·  Reduction in usage of non-renewable energy, i.e. fossil fuel for grid electricity generation; 
·  Improvement of the quality of water discharged into the environment; 

 
Social benefits 

·  Involvement of local communities through a public participation meeting, in which people 
accepted the project; 

·  Increased employment by employing eleven full-time staff to operate the system. 
 

Technology transfer benefits 
·  Promoting technological excellence in Thailand, with a technology that could be replicated 

across the region and ; 
·  Necessary training on the management of the power plant will be provided to staff. 
 

Economic benefits 
·  Reduction in dependency on fossil fuel for electricity generation while at the same time 

enhancing energy security by increasing diversity of supply; 
·  Generating incomes to the local community through additional local employment; 
·  Demonstrating the use of CDM as an incentive for bringing about an energy efficiency 

project; 
·  Besides, due to rapidly, continuously rising and unstable of oil prices, the Thai 

government has set an ambitious target for the share of renewable energy in electricity 
production. In year 2003, the government has published the “Energy Strategies for 
Competitiveness” which targets to increase the share of renewable energy in Thailand 
from 0.5% in year 2002 to 8% in year 2011 (source: 
http://www.eppo.go.th/doc/strategy2546/strategy.html). This national plan will benefit from 
initiatives in industries such as this project. The project, by producing energy from biogas, 
will directly complement the Thai government’s efforts to reduce the country’s 

                                                      
2 The Provincial Electricity Authority is a government enterprise under the Ministry of Interior. The authority’s 
responsibility is primarily concerned with the generation, distribution, sales and provision of electric energy services to 
the business and industrial sectors as well as to the general public in provincial areas, with the exception of Bangkok, 
Nonthaburi and Samut Prakran provinces. 
3 A Very Small Power Producer (VSPP) can be any private entity, government or state-owned enterprise that generates 
electricity either (a) from non-conventional sources such as wind, solar and mini-hydro energy or fuels such as waste, 
residues or biomass, or (b) from conventional sources provided they also produce steam through cogeneration. As per 
the VSPP program, the VSPP is limited to sell no more than 10MW of its electrical power output to the designated 
distribution utility, such as Metropolitan Electricity Authority (MEA) and/or Provincial Electricity Authority (PEA). 
4 http://www.tgo.or.th/english/index.php?option=com_content&task=view&id=15&Itemid=1  
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dependency of imported fossil fuels. Besides, National’s electricity generation, which is 
dominated by natural gas, lignite and imported fuel oil, will also benefit from this kind of 
project where the electricity fed to the grid come from renewable energy sources. 

 
The Project is, also, implemented on a pure voluntary basis. There is no regulation that requires 
implementing such a project.  
 
 
 

SECTION C.  Proof of project eligibility  
 

C.1. Scale of the Project  
 
Please tick where applicable:      

Project Type Large  Small  

 
 

 

 
  

 
  

 
  

 
  

 

 
 

 

C.2. Host Country  
 
Thailand 
 
 
 

C.3. Project Type   
 
Please tick where applicable:      

Project type Yes No 
 
Does your project activity classify as a Renewable Energy project? 
 

  

 
Does your project activity classify as an End-use Energy Efficiency  

 



 
Gold Standard Passport   

 
      

Gold Standard Passport version 2.0 July 2008 
Developed by Ecofys, TÜV-SÜD and FIELD 

5

Improvement project? 
 
Please specify your project type: 
 
 The project type falls under Biogas (landfill gas and biogas from agro-processing, wastewater 
and other residues), as specified in Appendix C of the Gold Standard Toolkit.  

 
Pre Announcement Yes No 

Was your project previously announced? 
 

 

Explain your statement on pre announcement 
 
There has been no public announcement of the project going ahead without the CDM, prior to any 
payment being made for the implementation of the project. 

 
 

C.4. Greenhouse gas   
 
 
Greenhouse Gas 
 

 

 
Carbon dioxide  
 

 

 
Methane 
 

 

 
Nitrous oxide  
  

 

C.5. Project Registration Type    
        
 
Project Registration Type 
  
Regular  
   
 
 
 
Pre-feasibility assessment 
  

Retro-active 
projects 
(T.2.5.1) 

Preliminary 
evaluation (T.2.5.2) 

Rejected by 
UNFCCC 
(T2.5.3) 

   
 
 

SECTION D.  Unique project identification  
 

D.1. GPS-coordinates of project location 
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 Coordinates 
Latitude 15° 14' 23" N 

Longitude  101° 48' 53" W 
 

    
Explain given coordinates 
 
N/A 
 
 
 
 
 

D.2. Map 
 
 
61 Moo 14, Hindad, Dankhuntot 
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SECTION E.   Outcome stakeholder consultation proce ss 
 

E.1. Assessment of stakeholder comments 
 
As this project is retroactive the stakeholder consultation could not be conducted according to 
Gold Standard Rules for Local Stakeholder consultations. However stakeholders have been 
invited to comment on the project and the meeting. 
 
The survey has been conducted by the project owner Blue Fire Bio Co Ldt. with assistance from 
South Pole Carbon Asset Management Limited (Switzerland based company responsible for 
CDM project development) and BFR Co Ldt. (Thai engineering company response for 
implementation of the wastewater treatment plant). 
 
It was held on November 10th, 2008 at a meeting room within Chaodee Starch factory, which is 
located 400m away from the wastewater treatment plant.  
 
Meeting Participants 
Stakeholder groups as defined in the Gold Standard procedures have been identified and sent an 
invitation letter was sent by fax. This invitation process was done within two weeks before the 
meeting date. The invitation letters were collected for evidence. 
 
The meeting was attended by local residents and representatives from the following stakeholder 
categories: 
 

1. Local residents 
2. Local government representatives 
3. Local entrepreneurs 
4. Employees 
5. Local farmers 

 
41 participants attended the meeting. 
 
Language  
Documentation and meeting was held in Thai which is the local language. 
 
Meetings procedure   

 
·  Opening (15 min) 
·  Purpose of the consultation (5 min) 
·  Description of the project and environmental impacts (20 min) 
·  Questions and Answers session (10 min) 
·  Completing checklists (10 min) 
·  General feedback (15 min) 

 
 
Meeting Agenda 
A Opening  

The organizer welcomed the participants and explained the purpose of the consultation. 
 
B Introduction to the project and the CDM 

The organizer made an introduction of the Project and explained the relation to CDM. 
which was established in order to implement the biogas plant and treat the wastewater in a 
closed wastewater treatment system.  
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The representative of the biofuel company explained the principles of the functioning of the 
technology and the BioFuel Reactor (BFR). The BFR is based on the Upflow Anaerobic 
Sludge Blanket (UASB) system. This technology allows for the treatment of the Chemical 
Oxygen Demand (COD) in the wastewater from starch factory, it solves the odour pollution 
issue and constributes to reducing Greenhouse gases (GHG) which are causing global 
climate warming.. 

 
C Questions and answers (comments by stakeholders) 
 

After the introduction of the project and CDM, some participants raised a few questions. Most 
of them related to the environmental impact regarding the bad odour from the current open 
lagoon, which was clarified during the meeting. The greatest asset achieved by the project 
appears to be its positive effect on the environment. Stakeholders acknowledge that the 
improvement of the wastewater treatment technology will reduce odours released in the 
surrounding area, which previously was a major concern for the neighbouring community – as 
is the case for most tapioca starch factories.  
This project is also viewed as positively contributing to the environment, with a key impact on 
local water resources and on the community’s quality of life.  
The project is considered financially risky due to the required investment and rate of return. 
  
Other minor questions and answers are listed below: 
 

�  Does the carbon dioxide gas affect the environment? 

Yes, the carbon dioxide gas is one of the GHG. However, it has a less critical impact on the 
environment than methane. Furthermore, the plant can use this carbon dioxide gas. 
 

�   Where does the wastewater come from? 

It comes from the starch production of Chaodee Starch (2004) Co.,Ltd. and the project will use 
it in the new system. The biofuel reactor is a closed system and the biogas produced is utilized 
for electricity and heat generation, so there is no biogas released into the environmental. 
 

�  How can we have confidence in the performance of the biogas system? Are there any 
site references for this technology? 

Biogas systems have been developed and implemented since 10 years in many sectors. For 
biogas in starch plants, out of the 83 starch plants in Thailand, three have installed this 
technology with a positive track record.  

 
 
D Discussion on monitoring sustainable development 
 
The project owner and technology provider explained the monitoring plan of the project based on 
the IEE (Initial Environmental Examination) that was submitted to the Thai DNA. 
 
E Completion of the questionnaires 
The participants were asked to fill in questionnaires developed by South Pole Carbon Asset 
Management.  
No major environmental concerns were raised in the questionnaires. The same applies to socio-
economic concerns, which have not been raised at all. 
 
 
F Closure of the meeting 
 
The project owner thanked the stakeholders for their attention. 
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Conclusion of the meeting 
 
As no major environmental concerns were raised during the entire consultation process, it was 
neither necessary to make any changes to the Project design nor to incorporate any additional 
measures to limit or avoid negative environmental impacts. The same applies to socio-economic 
concerns, which have not been raised at all. 
 
It is evident from the stakeholder consultation process, that the project is perceived as a positive 
example for the tapioca starch industry in Thailand and that it contributes to sustainable 
development of the region. 
 
 
 

E.2. Stakeholder Feedback Round 
 
Please describe report how the feedback round was organised, what the outcomes were and how 
you followed up on the feedback. 
 
 
(This section will be filled in as soon and the Stakeholder Feedback Round has been carried out). 

 
 

SECTION F.   Outcome Sustainability assessment 
 

F.1. ‘Do no harm’ Assessment  
 
Safeguarding principles Description of 

relevance to my 
project 

Assessment of my 
project risks 

breaching it 

(low/medium/high) 

Mitigation 
measure 

Labour standards Unsafe handling of the 
captured gas 

Medium Organise 
training and 
only authorise 
trained 
personnel on 
site 

Additional relevant critical 
issues for my project type 

Description of 
relevance to my 
project 

Assessment of 
relevance to my 
project 
(low/medium/high)  

Mitigation 
measure 

No other potentially critical 
issues have been identified.  

   

 

 F.2. Sustainable Development matrix  
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Insert table in section C3 from your Stakeholder Consultation report (Sustainable Development 
matrix).  
 
Indicator Mitigation 

measure 

Relevance 

to 
achieving 

MDG  

Chosen parameter and 

explanation  

Preliminary 

score  

Gold Standard 
indicators of 
sustainable 
development.  

If relevant 
copy 
mitigation 
measure from 
"do no harm" 
–table, or 
include 
mitigation 
measure 
used to 
neutralise a 
score of ‘–‘ 

Check 
www.undp.or/m

dg  and 
www.mdgmonit
or.org   
 
Describe 
how your 
indicator is 
related to 
local MDG 
goals 

Defined by project developer 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 ‘+’ 

Air quality   Biogas production 
By replacing the open anaerobic lagoon 
with an enclosed biodigester, the project 
significantly contributes to an 
improvement of odour emissions. This 
will allow to significantly improve the 
quality of life of both the employees at the 
starch plant and the residents living in the 
area nearby the lagoons.  
Further, air quality is improved 
substantially compared to emission levels 
(SOx and NOx) related to fossil fuel 
combustion, which is displaced by the 
use of biogas from the project activity for 
thermal energy generation. 

+ 

Water quality 
and quantity 

  Level of COD 
There is a significant improvement in 
water quality due to the implementation of 
a more efficient and reliable effluent 
treatment system. The wastewater 
discharged after the effluent treatment 
process will meet the standards and 
requirements of national regulation and 
some of the treated wastewater will be 

+ 
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reused in the process (Zero Discharge), 
which contributes to a significant increase 
of clean water volumes.  
Risks of groundwater contamination due 
to leakage of organic pollutants from the 
bottom of the lagoons into the 
groundwater are also reduced. 
 

Soil condition   Amount of sludge 
At this stage no sludge is produced in the 
project. However, if any sludge was 
produced in the future, it could be used 
as high quality organic fertilizer and thus 
replace chemical fertilisers. The impact 
on the soil condition will however be 
marginal, as amounts produced will 
anyway remain minor. 

0 

Other 
pollutants 

  Apart from water, soil and air pollutants 
mentioned in this matrix, no other 
relevant pollutants have been identified. 

0 

Biodiversity   As compared to the baseline, no 
significant change in biodiversity is 
expected. 

0 

Quality of 
employment 

  HR data and certificates 
The project leads to employment 
generation in the power plant itself and in 
the operation and maintenance of the 
biogas system. The employment of 
skilled staff has a significant impact on 
job quality in the rural context of the 
project.  
Finally, all employees are covered by 
social security and have an annual 
medical consultation, 

+ 
 

Livelihood of 
the poor 

  As compared to the baseline, no 
significant change is expected.   

0 

Access to 
affordable and 
clean energy 
services 

  Electricity supplied to the grid. 
Since the project activity is a net exporter 
of electricity to the grid, it contributes to 
improving the reliability of the local grid 
and helps adding renewable energy 
based capacity generation to the national 
grid. 

+ 

Human and 
institutional 
capacity 

  As compared to the baseline, no 
significant change is expected. 

0 

Quantitative 
employment 
and income 
generation 

  Household income generated thanks 
to the project. 
11 fulltime jobs are created for plant 
operation and maintenance.   
Per MWh of electricity produced, more 
jobs are created by this small biogas 
power production plant as compared than 
any conventional power plants. 
Indirect benefits: The project contributes 

+ 
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to an improvement of the cost efficiency 
of the starch production (due to reduced 
energy costs), which makes the starch 
industry more competitive. An increased 
competitiveness usually leads to growth 
of the sector, which leads to an increased 
demand for tapioca roots and 
subsequently to more jobs and revenues 
in the rural sector. Hence, there is a 
significant advance compared with the 
baseline.  

Balance of 
payments and 
investment 

  Equipment purchase contracts  
As previously mentioned, the project 
activity leads to a significant energy cost 
reduction by replacing fossil fuels for 
thermal energy and electricity generation. 
In addition, the project generates extra 
revenues by exporting electricity to the 
grid, contributing to the economic 
sustainability of the project. 
From a macro-economic perspective, the 
project will have an impact on net foreign 
currency savings related to fossil fuel 
import since most of the fossil fuel used 
in the baseline is from foreign origin. 

+ 

Technology 
transfer and 
technological 
self-reliance 

  Increase use of the technology in the 
Thai starch industry 
The project showcases an innovative way 
to treat wastewater, generate clean and 
renewable electricity and improve the 
cost efficiency of agro industry. The 
project contributes to technology transfer 
and has a great replication potential in 
the starch sector in Thailand and other 
countries. 

+ 

 

Justification choices, data source and provision of  references 
 

Air quality Technology Provider. IEE (Initial Environmental Examination). 

Water quality 
and quantity 

IEE (Initial Environmental Examination). 

Soil condition IEE (Initial Environmental Examination). 

Other 
pollutants 

IEE (Initial Environmental Examination). 

Biodiversity IEE (Initial Environmental Examination). 

Quality of 
employment 

HR data from BFB. 

Livelihood of 
the poor 

Incomes of the poor. 

Access to Feasibility report from BFR. 
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affordable and 
clean energy 
services 
Human and 
institutional 
capacity 

HR data analysis. 

Quantitative 
employment 
and income 
generation 

HR data from BFB. 

Balance of 
payments and 
investment 

Equipment purchase contracts 

Technology 
transfer and 
technological 
self-reliance 

Feasibility report from BFR. 

 

SECTION G.  Sustainability Monitoring Plan 
 
 
No 1 
Indicator Air quality 
Mitigation measure N/A 
Repeat for each parameter  
Chosen parameter  Biogas production 
Current situation of parameter In the open lagoon system, biogas is directly released into 

the atmosphere. The biogas contains hydrogen sulphide, 
which is responsible for obnoxious odour.  

Future target for parameter The enclosed biodigester will reduce biogas emissions. This 
will consequently positively impact on H2S emissions. 

Way of monitoring How Gas flow meter 
When Monthly 
By who BFB 

 
No 2 
Indicator Water quality 
Mitigation measure N/A 
Repeat for each parameter  
Chosen parameter  CODout 
Current situation of parameter Waste water is treated into the lagoons system. 
Future target for parameter Wastewater will be treated in the biodigester and then in the 

lagoons system. It will be then reused in the process (zero 
discharge). 

Way of monitoring How Calorimetric method 
When Daily 
By who BFB 
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No 3 
Indicator Quality of employment 
Mitigation measure N/A 
Repeat for each parameter  
Chosen parameter  certificates from HR 
Current situation of parameter Currently there is a limited  number of employees with the 

same level of qualification as required for operation of the 
project activity 

Future target for parameter Additional education of the employees 
Way of monitoring How Monitored by BFB data and relevant certificates 

When Once per verification period 
By who Monitored by BFB and Verified by DOE 

 
No 4 
Indicator Access to affordable and clean energy services 
Mitigation measure N/A 
Repeat for each parameter  
Chosen parameter  Biogas used for power generation or Electricity supply by this 

project 
Current situation of parameter Electricity is taken from the mainly coal supplied national grid 
Future target for parameter 8,602MWh (for net supplied electricity)  
Way of monitoring How The electricity could be monitored by electric metres; and the 

biogas used for power generation could be calculated by 
monitoring parameters by gas meter. 

When Once per verification period 
By who Monitored by BFB and Verified by DOE 

 
No 5 
Indicator Quantitative employment and income generation 
Mitigation measure N/A 
Repeat for each parameter  
Chosen parameter  HR data 
Current situation of parameter Currently the project does not employ staff 
Future target for parameter 11 
Way of monitoring How Accounting report by human resource office of the plant. The 

number of people engaged, the gender, the responsibilities 
of them and the training they take will all be covered in the 
report. 

When Once per monitoring period 
By who BFB 

 
No 6 
Indicator Balance of payments and investment 
Mitigation measure N/A 
Repeat for each parameter  
Chosen parameter  Equipment purchase contracts 
Current situation of parameter Fossil fuel is used for thermal energy and electricity is 

imported from the grid.  
Future target for parameter Revenues from the fossil fuel replacement and from 

electricity sales. 
Way of monitoring How Collecting invoices 
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When Once per monitoring period 
By who BFB 

 
 
 
Additional remarks on monitoring 
 
 
 
None of the issues in the table above can be converted into additional monitoring requirements. 
 
Regular CDM monitoring procedures as specified in the PDD of the project activity account for: 
 

·  Determination of project emissions and emission reductions during the crediting 
period 

·  Determination of monitoring method (including data registration, monitoring, 
measurement and calibration) and the equipment applied 

·  Quality assurance and control procedures for the monitoring process 
·  Documentation of all relevant monitoring steps. 
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SECTION H.  Additionality and conservativeness   
 

       
 
This section is only applicable if the section on additionality and/or your choice of baseline does 
not follow Gold Standard guidance  
 

H.1. Additionality  
 
The project activity, as explained above, reduces GHG emissions by capturing the methane that 
would have escaped into the environment from anaerobic reduction of COD in lagoons and also 
by using the captured methane to replace the use of fossil fuel in heat boiler and to generate 
power replacing grid electricity. The carbon credit incomes were well taken into account before 
the project initiation and played a key role in the decision making process. 
 
According to the Gold Standard requirements, the “Tool for the demonstration and 
assessment of additionality, Version 05.2 ” is applied to demonstrate the additionality of the 
project activity.  
 
Step 1:  Identification of alternatives to the proj ect activity consistent with current laws 
and regulations  
Sub-step 1a:  Define alternatives to the project activity:  

Alternative 1: Status-quo: open anaerobic lagoon based wastewater treatment system  
Alternative 2:  Methane recovery and utilization for power generation and flaring of remaining 
methane (proposed project without CDM assistance). 
Alternative 3:  Direct discharge  

 
Sub-step 1b:  Consistency with mandatory laws and regulations: 
Alternatives 1 and 2 are in compliance with current law in Thailand which allows the use of open 
lagoon systems and other waste treatment technologies that meet effluent standards for the 
discharge of treated wastewater into the environment. There is no other regulatory requirement 
for the implementation of a specific wastewater treatment technology such as anaerobic digester 
or aerobic treatment system to tapioca starch processing plants for effluent treatment. Therefore, 
alternative 1 and 2 do not face any legal barriers. 
Alternative 3 is in violation of the effluent discharge standards set by the laws and regulations of 
Thailand. Therefore, alternative 3 cannot be considered the baseline and is excluded from further 
assessment. 
 
Step 2:  Investment analysis  
At the date of the investment decision, in October 2005, at the project location, the existing 
lagoons were sufficient to meet wastewater treatment needs of the facility and of the extended 
part as well and complied with national environmental regulations. There was no incentive to 
change to a more costly technology nor did the facility need to comply with stricter discharge 
limits. As compared to the project activity, the existing anaerobic lagoon system requires no 
additional investment and their operation and maintenance costs are much lower than for the 
anaerobic reactor system. Nevertheless, options have been searched for a profitable investment 
in the wastewater treatment process aiming in the avoidance of methane. 
As compared to the project activity, the existing anaerobic lagoon system requires no additional 
investment and its operation and maintenance costs are much lower than for the anaerobic 
reactor system.  
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The project activity entails high investment and O&M costs and uncertain commercial returns 
(from the production and use of biogas). CDM revenues play a key role in overcoming financial 
barriers to the project, making it financially less risky. CDM revenues have been considered since 
the beginning of the project and were a major driver for implementing the project.  
Besides the implementation of the CDM project activity it would also be possible to implement the 
project without CDM revenue. To prove that the project is only feasible with CDM revenues a 
benchmark analysis is used, which is further strenghtened by a sensitivity analysis.  
Investment analysis is done as per the following steps: 
 
Sub-step 2a:  Determine appropriate analysis method  
The “Tool for the Demonstration and Assessment of Additionality” provides three investment 
analysis methods for selection, which are simple cost analysis (Option I), investment comparison 
analysis (Option II) and benchmark analysis (Option III).   
The simple cost analysis (Option I) is not applicable as there will be a revenue stream in the form 
of electricity sales.  Therefore, a choice between investment comparison analysis (Option II) and 
benchmark analysis (Option III) is required. Currently the owner of BFB does not have any 
investment options other than the proposed project activity, hence Option II “investment 
comparison analysis” is not preferable; we will thus apply  Option III “benchmark analysis” to 
perform the investment analysis and demonstrate that the proposed project activity is not likely to 
be the most financially attractive option. 
 
Sub-step 2b:  Option III.  Apply benchmark analysis  
For this project, the applicable IRR (Internal Rate of Return) - benchmark is defined analyzing 
governmental bond rates, increased by a suitable risk premium to reflect private investment 
(option (a) in the tool): 

·  Long term government bond auctions resulted in rates of 6.46% in October 20055, i.e. the 
time of the investment decision. This is taken for 17 years to match with the project lifetime 
(17 years being the longest period available).  
 

·  The total risk premium is calculated as the sum of the long term country risk premium for 
the country under consideration and the risk premium for a mature equity market6. The long 
term country risk premium is based on the country’s rating according to Moody’s and the 
spread of bond rates compared to the US Treasury bond rate due to that rating. This 
becomes a measure of the country-specific risk premium for that country, to which a risk 
premium for a mature equity market is added. For the year 2005, the risk premium for a 
mature equity market is 4.8%; the country risk premium of Thailand is 1.65%. This results 
in a total risk premium of 6.45%. 

 
·  The applicable benchmark is calculated as 6.52% + 6.45% = 12.91%.  

 
A benchmark of this range is supported by the National Energy Policy Office’s study which cites a 
hurdle rate of 23%. Although it reports to biomass rather than biogas fuels, it is still pertinent to 
this Project activity since the study focuses on energy generation in the context of rural food 
industries. 
For conservativeness, a benchmark of 12.96% has been adopted. 
For Net Present Value (NPV) estimations, this benchmark is chosen as discount rate to arrive at 
NPV for project activity, i.e. with and without CER benefits.  
 
Sub-step 2c:  Calculation and comparison of financial indicators 
The economic key indicators of the project activity (IRR, NPV) are based on information available 
at the date of investment decision on 1 October 2005. The basic financial parameters of the 

                                                      
5 http://www.thaibma.or.th/price_yield.html  
6 Aswath Damodaran, 2005: Equity Risk Premiums, Stern School of Business, 

http://pages.stern.nyu.edu/~adamodar/pdfiles/papers/riskprem.pdf 
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project for the two phases are listed in the table below. All reference documents will be provided 
to the DOE during site visit. 
 
 

Total Investment (THB) 172,000,000 BFR proposal 

Operating and 
maintenance costs 

(THB/year) 8,600,000 

5% of investment 
costs – BFR 

proposal 
Annual Biogas generated 

(Nm3/yr) 8,048,000 
As per ER 

calculation sheet 

Annual Power supplied to 
the Grid (MWh/yr) 8,603 

As per ER 
calculation sheet 

Price of electricity sold 
(THB/kWh) 2.6 

Average over the 
last 3 years 

Fossil fuel replaced Heavy oil  

Amount of fossil fuel 
replaced (liter/year) 1,876,133 

As per ER 
calculation sheet 

Price of fossil fuel 
(THB/liter) 8.86 

Average over the 
last 3 years before 

investment date 
Expected emission 

reduction (tCO2 e/yr) 63,191 
CERs calculation 

Operation period (years) 
15 

Expected lifetime of 
the WWT system 
and gas engines 

Crediting years 7  

Exchange rate (THB/Euro) 49.2 October 2005 
 

Table 1. The basic financial parameters of the proj ect (both lines) 
 
Based on the financial parameters listed above both, IRR and NPV are not competitive with other 
investment possibilities when not considering CDM revenues. Through the additional income 
through CDM the project reaches at the end of the lifetime of the equipment attractive financial 
indicators. 
 

Develop project activity with electricity 
revenues 

Project IRR (%) 10.3% 
NPV (million THB) 

(371,293) 

Develop project activity with electricity 
and CDM revenues  

Project IRR (%) 22.7% 
NPV (million THB)  1,623,827  

 
Table 2. Comparative financial indicators with and without CDM revenues  

 
 
The figures in the table above show that developing the project without CDM revenue will end up 
with significant lower financial indicators then usually demanded for this project type in Thailand. 
These figures show the criticality of CER revenue for the project activity. 
 
Sub-step 2d:  Sensitivity analysis  
Purpose of sensitivity analysis is to show whether the conclusion regarding the financial 
attractiveness is robust to reasonable variations in the critical assumptions. 
The project IRR and NPV could significantly vary when certain parameters are varied. The 
parameters most likely to vary are: the price of electricity, the price of fossil fuel and the operating 
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and management costs. These parameters are thus increased and decreased by 10%. Even 
considering a 10% rise in HFO prices, the sensitivity analysis shows that the project returns 
remain unfavorable. The IRR always remains below the benchmark when varying these 
parameters, disabling thus any investment in this project without CDM revenues. 
 

Variation 
HFO market price  Operation 

costs  
Electricity 

price 

(IRR %) (IRR %) (IRR %) 

-10% 9.28% 10.86% 8.65% 

-5% 9.78% 10.57% 9.47% 

0% 10.28% 10.28% 10.28% 

5% 10.77% 9.98% 11.07% 

10% 11.25% 9.68% 11.84% 
 

Table 3. IRR sensitivity analysis 
 
 
 

 
 

Figure 1. IRR sensitivity analysis 
 
The only rationale for the investment in a costly BFR technology is thus the availability of 
additional incentives from carbon credits and revenues from electricity sales. CDM revenues play 
a key role in overcoming investment barriers to the project, making it financially more attractive 
and less risky for potential investors. CDM revenues have been considered since the beginning of 
the project and were a major driver for the project owner, BFB Co. Ltd. CDM revenues allow the 
project owner to have an attractive return on investment and a lower exposure to risks, such as 
variations of the effluent quality and quantity resulting in unexpected dying of the micro organisms 
and changes in electricity tariff. 
 
Step 4:  Common practice analysis  
The purpose of the common practice analysis as defined by the Tool for the demonstration of 
additionality (Version 05.2) is as a credibility check on the investment or barrier analysis.  Projects 
are considered similar if they: “are in the same country/region and/or rely on a broadly similar 
technology, are of a similar scale, and take place in a comparable environment with respect to 
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regulatory framework, investment climate, access to technology, access to financing, etc”  
 
Sub-step 4a – Analyze other activities similar to the proposed project activity  
Currently, there is an average of 6.527 million of rais8 of cassava cultivation areas in Thailand, 
most of which located in the eastern and northeastern regions, especially Nakhorn Ratchasima 
(where the project is located), Chaiyaphum and Kalasin provinces. In total, there are 77 native 
starch factories, mostly located in the northeastern (46%) and in the eastern region (33%) of the 
country, followed by the central (14%) and the northern region (7%), respectively9. The starch 
factories are normally closely distributed in the cassava cultivation areas. Furthermore, cassava 
cultivation and starch production practices do not vary significantly throughout the country. Thus, 
Thailand is chosen as the common practice comparison region. 
In Thailand, most of the wastewater management systems for starch production plants are open 
anaerobic lagoons10, which require little investment, have low operation and maintenance costs 
and fulfill the national regulations for wastewater discharge. From 77 starch factories, 25 have 
installed an anaerobic digesters (32.5%). Thus, the proposed project needs to be compared with 
25 projects.  
 
Sub-step 4b – Discuss any similar options that are occurring  
From the 25 projects, one project has been registered by the CDM Executive Board as in Table 
B.1, another 13 projects, including the proposed project, have received the letter of approval from 
Thai DNA, and have made available for public comments on UNFCCC CDM website as in Table 
B.2. 4 projects have all made requests recently to receive the letter of approval from Thai DNA 
and are initiating the CDM application process including the proposed project as in Table B.3. The 
remaining 7 projects are currently undergoing validation and initial verification under VER 
standards as in Table B.4.11These projects had an intention to register under CDM; however, due 
to delays to establish the Thai DNA and the subsequent standstill of the DNA’s work during the 
political turmoil surrounding the military coup and the interim government from 2006/2007, these 
projects could not apply for CDM and opted for the voluntary carbon market.  
Thus, none of the 25 installed biogas reactor projects are being implemented without taking 
additional revenues from carbon credits into account, which reinforces the credibility on the 
existence of the same or similar barriers that avoid these projects from being successfully 
implemented without consideration of carbon credits.   
 

No. Project Title  Project Developer 
1 Korat Waste to Energy (KWTE)12 Korat Waste to Energy Company Ltd. 

 
Table 4. The project has been registered by the CDM  Executive Board 

 

No. Project Title  Project Developer 

1 
Eiamburapa Campany Ltd. Tapioca Starch wastewater 
biogas extraction and utilization project, Sakaeo Province, 
Kingdom of Thailand13 

Eiamburapa Co.,Ltd 

                                                      
7 Source: http://www.thaitapiocastarch.org/article05.asp  
8 A rai is a unit of area, which is equal to 1,600 square meters (40 m x 40m), used for measuring land area. It is 
commonly used in Thailand. 
9 Source: biogas promotion report from Ministry of Energy. 
10 Source: http://www.thaitapiocastarch.org/article01.asp 
11 Source: South Pole Carbon Asset Management Ltd  
12 Source: http://cdm.unfccc.int/Projects/DB/KPMG1175141470.89/view 
13 Source: http://cdm.unfccc.int/Projects/Validation/DB/A8JT0K03JKGLSDSV1O1Y0JISTYYNHN/view.html 
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2 
Siam Quality Starch Wastewater Treatment and Energy 
Generation Project in Chaiyaphum, Thailand14 

Siam Quality Starch 
Co.,Ltd 

3 
C.P.A.T tapioca processing wastewater biogas extraction 
and utilization project, Nakhonratchasima Province, 
Kingdom of Thailand15 

Corn Product Amardass 
(Thailand) Ltd. 

4 
Wastewater treatment with Biogas System in a Starch 
Plant for Energy and Environment Conservation in Nakorn 
Ratchasima16 

Sima Interproduct Co.,Ltd. 

5 Chok Chai Starch Wastewater Treatment and Energy 
Generation Project in Uthai Thani, Thailand (the Project)17 

Chok Chai Starch Co.,Ltd. 

6 Kalasin Wastewater Treatment to Energy18 Kalasin Waste to Energy 
Ltd 

7 Northeastern Starch (1987) Co.,Ltd. – LPF Fuel Switching 
Project19 

Northeastern Starch 
(1987) Co., Ltd. 

8 Jiratpattana Biogas Energy Project20 Thai Biogas Energy 
Company 

9 Kitroongruang Biogas Energy Project21 Thai Biogas Energy 
Company 

10 Chao Khun Agro Biogas Energy Project22 Thai Biogas Energy 
Company 

11 Cassava Waste To Energy Project, Kalasin, Thailand 
(CWTE project)23 

Cassava Waste To Energy 
Co., Ltd. 

12 
Wastewater Treatment with Biogas System (AFFR) in a 
Starch Plant for Energy & Environment Conservation at 
Chachoengsao24 

Sima Interproduct Co.,Ltd. 

13 
CYY Biopower Wastewater treatment plant including 
biogas reuse for thermal oil replacement and electricity 
generation Project, Thailand25 

CYY Bio Power Co Ltd 

 
Table 5. The projects have all made requests to DNA  approval 

 
 

No. Project Title  Project Developer 

1 Wastewater Treatment with Biogas production (UASB) and 
heat utilization at General Starch Co Ltd General Starch Ltd. 

2 SD BioSupply wastewater treatment and biogas utilization 
project SD Biosupply Co.,Ltd 

3 VP BioSupply wastewater treatment and biogas utilization 
project VP Biosupply Co.,Ltd 

4 Chol Charoen Group Wastewater Treatment with Biogas 
System (Chonburi) Chol Chareon Co., Ltd. 

                                                      
14 Source: http://cdm.unfccc.int/Projects/Validation/DB/D7PRHX6GP9MLNAH5VD41GI3DS2R3O4/view.html 
15 Source: https://cdm.unfccc.int/Projects/Validation/DB/577FGXFHP9SZENI4QQNQS4I51GPWV0/view.html 
16 Source: http://cdm.unfccc.int/Projects/Validation/DB/VZLZXNW5JA6SVG8A0NC2FIM30BIBHI/view.html 
17 Source: http://cdm.unfccc.int/Projects/Validation/DB/LQTJF5681NVDBMDZ353AK88VQOJ0YS/view.html 
18 Source: http://cdm.unfccc.int/Projects/Validation/DB/D7GX65CTGLH8Y7WW6EQSD567Q6TYNJ/view.html 
19 Source: http://cdm.unfccc.int/Projects/Validation/DB/W6LK3QZGNWBK541V7XOM5ZUK7PJA63/view.html 
20 Source: http://cdm.unfccc.int/Projects/Validation/DB/F9YVDLO5V5D06K20IN0K1UGI52FHF9/view.html 
21 Source: http://cdm.unfccc.int/Projects/Validation/DB/LZ35CQZCPAJLVHIVFF74NK5QB7EEI5/view.html 
22 Source: https://cdm.unfccc.int/Projects/Validation/DB/JT8AV69A87I6I3O8UUUQ73J3FXLNXT/view.html 
23 Source: http://cdm.unfccc.int/Projects/Validation/DB/KN0KCIBTEZ4IDM9GZX07BRW53S3027/view.html 
24 Source: http://cdm.unfccc.int/Projects/Validation/DB/PGE32ZZPYJSAJ4ACZ6ER89YSSI59M7/view.html 
25 Source: https://cdm.unfccc.int/Projects/Validation/DB/CJ3ULV7ZWM37O2RLKFUVD41ZJHOOOF/view.html 
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5 Chol Charoen Group Wastewater Treatment with Biogas 
System (Srakaew) Srakeaw Chareon Co., Ltd, 

6 Chol Charoen Group Wastewater Treatment with Biogas 
System (Khon Kaen) Kean Chareon Co., Ltd., 

7 Chol Charoen Group Wastewater Treatment with Biogas 
System (Leoi) 

J.Charoen Marketing Co., 
Ltd. 

8 Chol Charoen Group Wastewater Treatment with Biogas 
System (Chacheongsoa) S.C. Industry Co., Ltd., 

 
Table 6. The projects applying for VER 

 
Since the Sub-steps 4a and 4b are satisfied, the Project activity is additional. 
 
Time schedule of the project activity 
 
As per the “Guidelines for Completing the Project Design Document (CDM-PDD), and the 
Proposed New Baseline and Monitoring Methodologies (CDM-NM)”, Version 06.2, it is required to 
provide evidence that the incentive from CDM was seriously considered in the decision to 
proceed with the project activity since the starting date of the project is before the date of 
validation. 
The following table gives an overview of the timeline of the key milestones in the project 
implementation so far. 
 

Date Event Verified information and 
evidence submitted by PP 

2004  Operation start of the starch factory Production data 
25 January 2005 Consideration of the CDM to develop 

WWT treatment system = proof of early 
consideration 

Board minutes 

May 2005 First technical proposal on biogas project Proposal 
4 and 6 May 2005 Communication with the Energy for 

Environment Foundation (E for E), an 
independent not-for-profit organization 
about CDM 

Fax from E for E and letter 
from Chaodee to E for E 

June 2005 E for E proposal for a biofuel reactor Proposal 
June 2005 Biofuel Co. Ltd (BFR) proposal  Proposal 
8 August 2005 Decision by Chaodee Starch factory to 

invest in a new wastewater treatment 
system  

Board minutes 

15 October 2005 Chaodee Starch (2004) Co., Ltd  and 
CDM consultants for CDM services 

Contract  

26 October 2005 Blue Fire Bio Co.,Ltd (BFB) plant 
registration 

Company affidavit 

26 October 2005 Contract between BFB and BFR for the 
construction of an anaerobic biofuel 
reactor = Project Start date 

Contract 

May 2006 Construction start of the first line Purchase orders 
30 January 2007 Thai cabinet approves first batch of 

seven projects, ending an interminable 
period of waiting 

GTZ letter – January 2007 

January 2007 Communication from consultant stating 
the difficulties to implement CDM project 
in Thailand 

Letter from consultant to BFB 

May 2007 Contacting buyer for the Carbon Credits  Email exchange 
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06 July 2007 Thailand Greenhouse Gas Management 
Organization (TGO) was established with 
a view to take over approval process 
from cabinet 

 

July 2007 Operation start of the 1st line   Monitoring report 
January 2008 ERPA signed between BFB and South 

Pole 
ERPA 

August 2008 Investment for the second line Invoices 
25 September 
2008 

South Pole requested TUV Nord 
proposal for validation 

Email  

10 November 
2008 

Initial CDM Gold Standard stakeholder 
consultation at Chaodee factory 

 

20 November 
2008 

Finishing Initial Environmental Evaluation 
and draft PDD 

 

31 November 
2008 

Submission of the Letter of Approval 
(LoA) request to Thai DNA (Host) 

 

November 2009 Expected start operation date of the 
second line 

 

 
 
 

Table 7. Time schedule of the project 
 
The above chronology of events clearly demonstrates that the incentive from the CDM was 
seriously considered in the decision to proceed with the project activity and that continuing and 
real actions were taken to secure CDM status for the project activity in parallel with its 
implementation.   
Indeed, there is ample evidence to show that Blue Fire Bio Co.,Ltd seriously considered the CDM 
from the early stages of the project development. The project was considered as it became 
known that the Korat wastewater project, the first wastewater-related project in Thailand, had 
started developing its project as a CDM. Various consultants emphasized the attractiveness of 
such a project due to the CERs revenues, and there was much talk in the industry from all biogas 
digester suppliers. Chaodee Starch (2004) Co., Ltd received various proposals (e.g. from E for E), 
but it was only after submission of a proposal by BFR that they made the decision to proceed; and 
contracted CDM consultants for consultancy services. Afterwards, they decided to found the 
company Blue Fire Bio Co.,Ltd to implement the project. 
The construction of the project activity started in October 2006 and the operation in July 2007. 
It is pertinent to note that despite pioneering efforts by Thai developers, who were among the first 
in the world to attempt to develop CDM projects from as early as 2001, the first batch of LoAs 
were not handed out until 2007. Because of this delay, mainly due to the political situation in 
Thailand, which had to face with the political turmoil surrounding the military coup, many early 
Thai developers adopted an active approach to lobby the Thai government. However, BFB was 
unable to obtain the LoA earlier, due to a new DNA rule introduced immediately after the first 
batch of retroactive projects were approved, which required all projects applying for the CDM to 
first submit an Initial Environmental Evaluation Report. The first CDM Thai project was finally 
registered in June 200726.  
Due to all these complications and additional internal difficulties, CDM consultant initially 
contracted was unable to develop the project, and BFB had to contact another CDM consultant to 
follow up with the project. South Pole Carbon Asset Management was contacted in May 2007, 
and took over the project. 
The project activity conforms to the small scale baseline methodologies of AMS IIIH, AMS IC and 
AMS ID. The project reduces emission reductions by capturing the fugitive emissions from the 
waste water and using the biogas to generate heat and power for the industrial facility. The 

                                                      
26 Korat waste to Energy : http://cdm.unfccc.int/Projects/DB/KPMG1175141470.89  
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thermal capacity and power generation capacity of facility shall not exceed 45 MW th and 15 MWel 
respectively.  
 
 
 
 

H.2. Conservativeness 
 
The baseline scenario selection and the calculation of greenhouse gas emission reductions have 
been carried out in a conservative manner:  
 
·  Project proponents have used approved methodologies by CDM Executive Board in order to 

determine the baseline scenario and calculate emission reductions. 
·  Likely baseline scenarios have been developed and assessed using guidance provided by the 

methodologies. A set of quantified scenarios has been described and the most conservative 
baseline scenario has been selected.  

·  Calculations have been done in a transparent manner providing full documentation and 
references to data sources to the DOE.  

 
Please refer to the PDD Sections B.3, B.4, B.5 and B.6 for more details on project boundary 
definition, baseline scenario selection and emission reductions calculation. 
 
 
 
 

ANNEX 1  ODA declarations  
 
 
Project financing for this project activity will not use Official Development Assistance (ODA) 
Funds as defined in the Gold Standard Manual for Project Developers. There are no loans or 
grants being provided by International Finance Institutions, which include ODA. 
 
Annex documents copies will be submitted later when they are available. 
 
 
 
 
 
 
 
 
 
 
 
 



 


