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This Project Design Document (PDD) is provided in anticipation and for the purpose of the registration of the Brazilian project to displace coal and coke in pig iron production in Minas Gerais State with charcoal from sustainably produced fuelwood, hereinafter called the “Plantar” project, as a Clean Development Mechanisms (CDM) project under Art. 12 Kyoto Protocol (KP). The PDD and its supporting documents (Baseline Study, Monitoring and Verification Protocol, etc.) describe the project design in regard of the objectives and requirements of and modalities for the CDM. The PDD is thus a key document for the validation of the project. 
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1 Key Project Parameters

The following Table presents a summary of key project data. More information is provided in the following sections and tables and in the documents referenced in Section 8.
Table 1
Project Summary

	Project objectives
	Promote environmentally sustainable socio-economic development in rural Minas Gerais, Brazil.

Achieve greenhouse gas emissions reductions  (ERs).

	Project location
	Minas Gerais State, Brazil, in the region of Sete Lagoas, Curvelo and Felixlandia, which are within a 200km radius of Belo Horizonte, the capital of Minas Gerais. 

	Type of project
	Fuel switching, reducing emissions from  charcoal production, and aforestation: The project involves (1) the establishment of 23,100 ha of high yielding Eucalyptus varieties to produce wood for charcoal production to displace coke produced from coal in pig iron production, (2) reduction of methane emissions during charcoal production; and (3) the regeneration of “cerrado”  native vegetation on 478.3 ha of pasture land.

	Project baseline 
	Business as usual scenario: continuing decline in establishment of fuelwood plantation s and in area under fuelwood plantation; ongoing switching to coal and coke for pig iron production and maintenance of pasture on former natural forest land in Minas Gerais.  

	Crediting period
	Twenty-One years: The project seeks Certified Emission Reduc​tions (CERs) under Art. 12 KP for three 7-year “renewal” periods depending on baseline development.

	Estimated CO2 reduction
	Emission reductions (ERs) in CO2e: 


2002 – 2009:
between 19,444 –  2,245,108 tons per year

2010 – 2023:
between 395,246 and 376,346 tons per year


28 years lifetime:
2002 – 2029:
 ~ 12.9 million tons

ERs from Carbon Sequestration (2002-2022) 4,545,398 

ERs from Carbonization Methane ER (2002-2022): 437,325 ERs

ERs from Industrial Process (2009 – 2029): 7,903,262 ERs

	Sources of ERs
	CO2, NO2 and Methane. ERs will be achieved through (1) establishing new fuelwood plantations, (2) eliminating methane emissions from charcoal production, (3) reducing CO2 and NO2
  emissions in pig iron production by switching from coking coal to charcoal, and (4) regenerating native forest on pasture land.

	Sustainable development impact
	Rural development project in line with GoB’s sustainable development plans.

· Development target: restore the regional rural economy on the basis of sustainable land and natural resource use; 

· Environmental target: restore biodiversity through improved land management, fire control and active regeneration of the cerrado forest ecosystem. Reduce local pollution by trapping and condensing oils, tars and particulates in smoke from charcoal kilns.

· Socio-economic objective: reverse the decline in rural employment by  shifting to a plantation-based charcoal fuel economy from imported coal as reducing agent for blast furnace pig iron production, increasing this sector’s employment and competitiveness. 

	Project financing
	Plantar project financing is anticipated as follows (US$ million):

· Plantar S.A. equity
30.6

·  Debt financing 
  8.2



Total project finance:
ca. 38.2


	Project revenues (including sale of CO2 reductions)

	· Sale of pig iron produced with charcoal and moving from 50% to 100% own charcoal production;

· Sale of emission reductions (ERs) to the PCF and other buyers. Estimated   value for ERs available for sale: ~US$ 29.4 million
.


	Host country approval
	A letter of no-objection to proceed through validation of emissions reductions was obtained from the Brazilian Interministerial Commission on Global Climate Change, signed by the President of the IGCCC, Minister Ronaldo Mota Sardenberg, on August 30th, 2000. The Government has indicated its willingness  to provide a letter of approval upon successful validation of the project and ratification of the Kyoto Protocol by the Government of Brazil.

	Project start
	2001 for plantations and 2002 for methane emissions reductions and cerrado restoration forestry (fuelwood planting activities started in July 2001 after PCF Participants authorized PCF management to negotiate an emissions reductions purchase agreement with Plantar) .


2 Project Entities

The PCF Minas Gerais Plantar Project has been developed in a cooperation between Plantar, S.A and the PCF. The project will be implemented by the sponsor. 

Table 2
Project Partners and Support

	Project sponsor and Operator 
	Plantar, S.A. 
Av. Raja Gabáglia, 1380, Santa Maria

Belo Horizonte, State of Minas Gerais

Brazil, ZIP Code 30.380-090

Geraldo Alves de Moura – gmoura@plantar.com.br
Phone: 55 31 32904088 

	Project planning and assistance
	· World Bank, Brazil (SCN Qu. 02 – Lote A, Ed. Corporate Financial Center, Brasília – 70712-900): 
Werner Kornexl (task manager),  wkornexl@worldbank.org  Tel: 55 – 61 – 329 1004

· World Bank Prototype Carbon Fund (1818 H St NW Washington. D.C., 20433): 
Ken Newcombe  knewcombe@worldbank.org, Tel.: 473-6010




3 Project Background

The state's significant mineral wealth, fuel wood and hydroelectric potential enabled Minas Gerais to emerge as the Brazilian iron and steel center in the 1960s and 1970s.  This industry were initially reliant on charcoal from native forests to supply annual fuel requirements which grew to a peak of about 28 million m3 of charcoal by late 1980s, equivalent to 1 million ha of native forests each year.  The situation was unsustainable.  In part to respond to growing fuelwood demand for charcoal production between 1967 and 1987, federally subsidized reforestation ('FISET program') projects financed industrial plantations in several parts of Brazil. Over 70% of these projects were in Minas Gerais.  During the ensuing years, however, reforestation declined substantially.

In order to reduce deforestation, the State of Minas Gerais passed a law which required integration of charcoal supply with industrial timber plantations by 1998 and phasing out of the use of native forest resources for charcoal by 2000. About 30% of wood produced in the State is consumed by the charcoal-based iron and steel industry.

With the growth of the national automobile industry, increasing demand for foundry pig-iron led to the installation of a growing number of independent mini blast furnaces based solely on charcoal in Minas.  The iron industry is divided into three principal segments based on the thermal reducer used: (i) charcoal-based independent mills (ii) integrated mills using charcoal sometimes mixed with coke, and (iii) integrated coke-based mills.  The latter are typically large-scale parastatal enterprises, that have been privatized since the early 1990s, while the former have always been private companies operating on a smaller scale.

The trend over past two decades has been toward an increasing concentration of the industry in integrated mills, and growth in use of coke as a thermal reducer in overall Brazilian pig-iron manufacture.  Coke-based integrated mills increased gross output by 130%, increasing their share in total production from 63% to 74% in the 1983 - 1999 period.  Responding to the growing competitiveness of coke based mills, some of the integrated mills using charcoal have recently shifted to 100% coke-based production.

Independent mills are also under increasing environmental scrutiny and some face licensing difficulties. Increasing scarcity of charcoal, combined with overseas market pressure on the price of pig-iron, have led to the migration of some charcoal based pig iron production to other regions with fewer restrictions on the use of native forest for charcoal and/or pig iron production. Of 67 firms in Minas in 1992, only 37 remain today.

In sum, the pig iron production sector is comprised of two set of players. One is the integrated pig iron mills with large individual blast furnace capacity (of unit size one million tons a year). These producers are large, often multinational companies. Over time, most of them have switched to coal/coke based production: a trend which continues. The other segment, in which Plantar operates,  is represented by small companies called “Independent producers”. In this sector, charcoal based small blast furnaces of unit size about 90.000 tons a year are deployed. Their total installed capacity is about 5 million tons per year and their production is about 25% of the total pig iron production. Many of these companies are closing down because they can’t  use charcoal from native forests (due to legal restrictions) and they don’t have the resources to switch to charcoal produced from managed plantations. 

Moreover, independent producers face serious problems financing plantation assets. Profitability is low, State fiscal incentives have been cancelled, and almost no finance is available to support these long term investments. 

4 Project Description

The overall strategic objective for the industrial sector is to expand the use of sustainably-produced charcoal for pig iron production in Brazil, compared with the baseline of  continued use of coke from imported coal for pig iron production. 

The specific objective is to establish between 2002 and 2009, 23,100ha of plantations high yielding provenances of Eucalyptus  on the Plantar company’s land in Curvelo, Itacambira and Felixlandia. Plantar is leading supplier of clonal high yield Eucalyptus seedlings to the pulp and paper and pig iron industry in Brazil, and has adequately demonstrated it capacity to establish, maintain and harvest such plantations with the highest of environmental and social standards. Provenances selected by Plantar have already increased average yields from 15m3/ha to 35m3/ha per year, and provenances have been identified with prospective yields up to 42m3/ha/year. Plantar’s plantations in Curvelo have achieved certification against Forestry Stewardship Council principles of improved forest management and maintaining and achieving FSC certification in all relevant project areas is a pre-requisite for PCF carbon financing. 

Carbonization of wood from Plantar’s plantations is by the “JG” design brick kiln. Plantar currently has 2000 JG kilns in use in its plantations. These kilns are the leading edge of carbonization technology currently deployed in Brazil with no more than 25% of the rest of the charcoal-based pig iron industry utilizing this more efficient technology.  Nevertheless, Plantar intends to modify JG kiln design and operation, and explore other more advanced carbonization technologies in order to reduce greenhouse gas and local air pollutants such as fine particulates, and capture condensable oils and tars contained in wood smoke. The benefits of these improvements include reduction in methane as a greenhouse gas, improvements in worker health from reduced fine particulate respiratory intake, and  capture of the potential commercial value of pyrolytic oils and tars. Plantar will gradually (50% in 2002 and 50% in 2003) install methane ignition and flaring equipment (simple off-gas gathering and automatic spark ignition devices) which will reduce raw methane emissions by an estimated 70%. The CO2 emissions from methane combustion in the 2002-2008 period will form part of project emissions as they are assumed to be emitted without being re-absorbed by Plantar’s plantation regrowth.  However, these CO2 emissions from methane flaring are considered carbon neutral after 2008 when the charcoal produced is coming from Plantar’s new sustainably managed forest plantations and CO2 emissions are regarded as re-absorbed in plantation regrowth, and hence climate-neutral. 

In addition, Plantar has set aside 478.3 ha of pasture land on which to proactively restore  the native cerrado forest ecosystem which has been severely degraded and lost across much of Minas Gerais due to the use of native forest for charcoal production in the first decades of the pig iron industry.

Overall project life is 28 years and the emission reductions crediting periods are three by 7 years, or 21 years, starting either in 2002 and 2009,overlapping for each component (forestry, carbonization and industrial process fuel switching), except for methane emissions reductions from charcoal making destined for pig iron production in the 2002-2008 period which is limited to the first 7 year period after which time these ERs are not credited, despite ongoing flaring, in order to avoid double counting when coke-based pig iron production baseline emissions factors are used to determine emissions reductions,. The plantations will be established in blocks of 3,300ha, repeated each year for 7 years. In the eight year, the first block of 3,300 ha will be harvested and wood carbonized. These trees will regrow from coppice shoots and the growth and harvest cycle will continue a further two rotations after which the plantation will be re-established with new seedlings. 

Plantation establishment will be financed by $30.6 million in equity, including $27.4 million from internal cash generation and $8.2 million in debt financing. Plantar’s initial ER sales
 will support the $4.9 million of the debt financing.

5 Global Environmental Benefits

5.1 Project Baseline and Environmental Additionality 

Currently the baseline in Brazil for pig iron production in the small-scale independent sector is gradual abandonment of pig iron production leading to this market share taken up by coal-based coke production instead of plantation-derived coal-based coke production.  The trends comprising the baseline scenario include:

· Decline in Eucalyptus plantation cover in Minas Gerais after 1992 when fiscal incentives for plantation establishment ended, from 2.6 million ha to 1.67 million ha in 1998;

· Required planting to maintain current timber supply is 130,000ha per year whereas at current rates of planting there is a charcoal deficit of 7% rising to 50% in 2007;

· Plantar’s own plantations will be exhausted in 2007;

· The Brazilian Steel Institute reports a decline in charcoal use in pig iron production from 8 million tons in 1993 to 4.2 million tons in 1999. 

Financial constraints are binding on the small-scale independent pig iron producers for investment in Eucalyptus plantations which cost about US$2500/ha (land acquisition, infrastructure, planting and maintenance) before the plantations realize any revenue. Without the benefit of carbon finance, the return on investment is too low, heavy borrowing is needed to cover cash needs in the pre-harvest period, and credit on acceptable terms is simply not available, even to the best of the sector’s companies. 

Global environmental benefits arise from atmospheric carbon sequestered in the above and below ground stocks of carbon accumulated through plantation development compared to degrading former plantation and pasture land; from using charcoal from sustainable harvested plantations to displace coke from coal in pig iron production; elimination of methane as a bi-product of the current industry best practice carbonization technique in Brazil; and by reforestation of pasture land with native cerrado forest.
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The largest sources of greenhouse gas emissions reductions are outlined conceptually in the following diagrams. Net average storage in the proposed Plantar plantations compared to the baseline is 49.47tC/ha.





The alternatives of pig iron production from coal-based coke and sustainably produced fuelwood-based charcoal are presented below.

Figure 1. Comparison of coke and charcoal-based pig iron manufacture.
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Source:  Biodivérsitas (2000)
Greenhouse gas emissions that arise from pig iron production using coke as a reducing agent total of about 1,933 tCO2e per ton of pig iron produced. Compared to the baseline scenario, the use of charcoal as a reducing agent will result  in a net reduction of 1,985 tons of CO2e per ton of pig iron. 

The baseline for the Plantar project has been developed in a formal Baseline Study which is part of the design documents for this project. The following Table presents an overview of the findings of the baseline study, its methodology and issue encountered. The brevity of description in the Table may lead misinterpretations. Therefore, for detailed explanations, please refer to the full Baseline Study, which is part of the PDD.

Table 3
Baseline and Additionality Issues 

	“Issue” Area
	Explanation

	Project baseline 
	Business as usual (BAU) scenario: Continuing shift to coal-based coke in pig iron production through abandonment of pig iron production by the small-scale  independent pig-iron producers and maintenance of former cerrado forest ecosystem land as pasture. 

	Baseline methodology
	Historical trend-based scenario analysis: The methodology documents historical trends towards coke use in pig iron production and evaluates whether these trends are likely to continue in the absence of carbon finance taking into account barriers to investment. 

	Plausible scenarios 
	(1) BAU and (2) revitalization of plantation development for the charcoal-based pig-iron sector and pro-active restoration of native cerrado forest ecosystems catalyzed and supported by carbon finance.

	Baseline drivers
	(1) High risk and uncertainty facing large international investment in long-lived fixed plantation forest assets (2) High cost and low return  on investment by small scale independent pig iron producers in plantation forest assets, and (3) binding lack of suitable term finance for long term plantation investments by independent sector pig iron producers in prevailing Brazilian financial, economic and policy  environment.

	Geographical boundary
	For scenario analysis: Brazilian land borders. 

	System boundary
	Plantar’s proposed new plantation areas and associated legal reserves, pasture lands and carbonization zones and the Plantar company’s pig-iron blast furnaces. 

	Time boundary
	28 years from 2002

	Development boundary
	Production  or “Service” equivalence principle: Production of pig-iron from charcoal produced in new plantations of 23,100 ha supported by project will displace coke used in production of equivalent amount of pig iron. Increased emissions in rural Minas Gerais associated with increased economic activity stimulated by revitalization of the plantation sector through carbon finance are attributed to development and not counted as project emissions 

	Leakage
	In order to monitor possible leakage from the State Minas Gerais to the Carajás region in the Amazon, Plantar will gather and maintain data from independent industry sources as required by the MVP. This data will contribute to the renewal of the baseline every seven years.    

	GHG coverage 
	CO2 and CH4 emissions reductions are relevant and will be claimed. Nitrous Oxide emissions have been identified but will not be claimed due to their minor importance in the project and the difficulty and cost in their monitoring and verification

	Environmental additionality
	Real ERs are projected to be achieved against identified BAU (coal/coke) baseline, and against maintenance of low carbon stock pasture land fro grazing compared with cerrado ecosystem rehabilitation  

	ODA and environmental additionality
	There is no ODA associated with the project.  


5.2 Monitoring and Verification 

Instructions for monitoring, ER calculation and verification are contained in the Monitoring and Verification Protocol (MVP) for the Plantar project, which is part of the design documents. The following Tables presents an overview of the MVP. Please refer to the MVP for details. 

Table 4
Monitoring and Verification Provisions

	“Issue” Area
	Explanation

	Monitoring
	Carbon stocks assessed on land destined for plantation development and in new plantation estimated by sophisticated models capturing best available data for the plantation type and other land uses in the region. Baseline draws upon detailed scientific and technical assessments of the greenhouse gas emissions from coal-based pig iron production and from charcoal production for conditions applying in Brazil. MVP defines all monitorable indicators, monitor​ing and operational obligations, management responsibilities. 

	Calculation of ERs
	Method: Excel spreadsheets models including EcosSecurities ECO2Model electronic workbook. Concept: Difference in greenhouse gas emissions between current coal/coke based pig iron production and current and planned charcoal-based pig iron production factored by actual pig iron production in Plantar’s operations. Difference in methane emissions from baseline and improved carbonization. Difference between stable pasture carbon stocks and proactively reforested native forest  lands.

	Data needs 
	Growth and yield plot data for plantations and native forest, fuelwood harvest data, charcoal feedstock and production data, methane emissions from kilns, charcoal blast furnace feedstock data, carbon content of pig iron produced, volume of pig iron production.

	Conservative ER estimates
	Conservative parameters, growth rates, data selection and methodology. 

	Verification
	ERs are verifiable: MVP provides for inter alia monitoring management and operational system, clear responsibilities, transparent record keeping, training, quality control, auditing procedures and verification.

	Baseline, MVP revision
	Baseline scenario adjusts automatically when MVP time indicators are observed. Verifier can request revisions and “renewal” of crediting period. MVP can be modified with verifiers approval.

	Sustainable Development
	MVP defined target indicators for environmental and socio-economic perform​ance in addition to greenhouse gas emissions reductions. These include biodiversity enhancement, reduction of ambient air pollution in carbonization zones, and potentially associated improvements in worker health. In addition, Plantar will maintain FSC certification and certification against the use of child labor. The project is consistent with the sustainable development objectives of the Government of Brazil and its agree Country Assistance Strategy with the World Bank.  Government of Brazil has final decision on this matter. 

	Biodiversity
	MVP defined targets against the assessed baseline in the baseline study will be used to assess and verify increases in predominantly  cerrado ecosystem biodiversity on designated Plantar lands during the project area. 

	Ambient Air Quality
	Baseline and MVP establish measures of current and future air quality in the direct locale of charcoal kilns which may negatively affect worker health and which the project intends to alleviate through reductions in particulate and other emissions from carbonization. 


5.3 Emission Reduction Projections 

The Baseline Study draws upon significant knowledge and information derived from scientific research over many years that is captured in the ECO2Model of EcosSecurities and the model of greenhouse gas emissions in coke and charcoal based pig iron production of Brazilian scientist Ronaldo Sampaio and colleagues. References to this work is provided in the Baseline Study and the Monitoring and Verification Protocol that are part of the project design documents.

The ECO2Model was fed with the growth and yield data that conservatively estimate the expected growth of the proposed 23,100 ha plantation, taking into account baseline carbon stocks in the areas to be planted. It also similarly generates carbon stock increases over pasture maintenance for cerrado forest restoration on 478.3 ha in the Curvelo properties.

The Sampaio and Plantar’s own detailed production records data enable projection of emissions reductions using pig iron production from the already installed capacity of Plantar’s blast furnace and plant at Sete Lagaos. To these emissions reductions data are added the projections of methane emissions reductions as improved kiln design and management is phased in over the first two years of the project’s life (2002-2003) using the baseline of JG kilns from the research conducted for USAID by Kirk Smith et al. 

Table 5
Annual and Cumulative Baseline Emissions and Emission Reductions (t CO2)


	Year
	Annual ERs:
	Annual ERs:
	Annual ERs: Industrial Processes (Pig Iron Production)
	Cumulative ERs

	
	Forest Sequestration
	Carbonization Methane Emissions Reductions
	
	

	2002
	-2,155
	19,444
	0
	17,289

	2003
	-38,301
	38,888
	0
	587

	2004
	-11,377
	38,888
	0
	27,511

	2005
	60,006
	38,888
	0
	98,894

	2006
	482,341
	38,888
	0
	521,229

	2007
	1,561,779
	38,888
	0
	1,600,667

	2008
	2,206,220
	38,888
	0
	2,245,108

	2009
	236,243
	13,182
	376,346
	625,771

	2010
	5,718
	13,182
	376,346
	395,246

	2011
	5,720
	13,182
	376,346
	395,248

	2012
	5,721
	13,182
	376,346
	395,249

	2013
	5,722
	13,182
	376,346
	395,250

	2014
	5,778
	13,182
	376,346
	395,306

	2015
	3,007
	13,182
	376,346
	392,535

	2016
	2,944
	13,182
	376,346
	392,472

	2017
	2,931
	13,182
	376,346
	392,459

	2018
	2,922
	13,182
	376,346
	392,450

	2019
	2,916
	13,182
	376,346
	392,444

	2020
	2,912
	13,182
	376,346
	392,440

	2021
	2,910
	13,182
	376,346
	392,438

	2022
	1,441
	13,182
	376,346
	390,969

	2023
	-
	 
	376,346
	376,346

	2024
	-
	 
	376,346
	376,346

	2025
	-
	 
	376,346
	376,346

	2026
	-
	 
	376,346
	376,346

	2027
	-
	 
	376,346
	376,346

	2028
	-
	 
	376,346
	376,346

	2029
	-
	 
	376,346
	376,346

	TOTALS
	4,545,398
	437,325
	7,903,262
	12,885,985


6 Local Environmental and Socio-Economic Benefits

The project is expected to have significant positive impacts on the rural economy of the State of Minas Gerais. The pig iron sector is one of the most important industrial sectors in Brazil, and especially in this State. The strategic interest of the PCF in the project is to demonstrate the potential of carbon finance to support environmentally and socially sustainable development on a replicable scale across the industry. Plantar has already demonstrated leadership in sustainability by pioneering independently certified sustainable fuelwood plantation management and  socially acceptable labor practices.

Plantar and PCF share a concern to improve the biodiversity of the native cerrado forests in and around the plantation areas. Plantar will increase its investments in biodiversity conservation on its landholdings, thereby providing a biodiversity “bonus” or additional attribute to the certified emissions reductions produced by the project. In addition to the existing FSC-workplan, cerrado biodiversity specialist have defined the baseline and an MVP integrated in the main baseline study and MVP allowing improvements in biodiversity to be made, monitored and verified in the course of project implementation.  

In addition, the project must comply with the World Bank’s environmental and social safeguard policies. The following Table 7 summarizes the project’s local and environmental benefits.  

Table 7
Domestic and Local Project Benefits

	“Issue” Area
	Explanation

	Local environmental benefits 
	· In the pig iron sector, charcoal production from  sustainably managed fuelwood plantations is reducing the pressure of  deforestation on the Cerrado (savanna) forest which is predominant in the State of Minas Gerais. Brazil’s Cerrado Ecosystem has recently been ranked as one of the 26 most important targets globally for biodiversity protection.

· The FSC-certified Curvelo plantation is enhancing the environmental contribution of forested areas by conserving native forests (legal native forest reserve of 20%) and gallery forests, building up corridors between remaining native forest fragments, acquiring preserved Cerrado land from neighboring landowners, and by recuperating former deforested areas in environmental fragile zones.

· The effective fire control system established in Curvelo forest stands should  reduce fire risks in surrounding native forests and recovering forest areas. Effective forest protection could lead to an increase of biodiversity in Plantar’s own protected areas and established biological corridors..

· High yielding plantations and efficient carbonization reduce the overall plantation area and permit a soil recuperation of former planted area.

	Socio-economic benefits
	· The company employs more than 4500 people, mainly in the rural area where job opportunities are scarce.  

· The project improves  social conditions through better health care and edu​cation. 

· Plantar is following the criteria of ABRINQ-Foundation, which certifies companies that promote socially sound working conditions (kindergarten, transport facilities, recreation activities, etc). 

· All areas dedicated to forest plantations are situated in areas dominated by cattle ranchers close to one of the most industrial areas in Brazil, with industrial concentrations of mining and iron/steel sector. Plantar has not provoked involuntary resettlements and is not affecting indigenous peoples. 

· Plantar has prepared a complete stakeholder consultation process, including municipalities, unions, NGOs and schools. No objections have been given from all institutions contacted. 

· Plantar’s improvement of the carbonization process will reduce substantially particulates and other pollutant emissions from carbonization. Plantar will monitor respiratory health  of charcoal workers as part of the project. 
· Workers are trained in appropriate pest control techniques and undertake  environmental education generally as part of their employment.

	Capacity building
	· Plantar is sponsoring local agriculture schools, training students in sustainable forestry and agriculture

· Plantar’s workers get special training in sustainable forest management techniques and the company renders training services for other companies involved in sustainable plantations.

· Building market capacity for production and sale of high quality emissions reductions in the framework of the Clean Development Mechanism of the Kyoto Protocol

	Technology transfer
	· Introduction of new technology to improve yield of carbonization process in kilns.

· High quality seedling farm

· The demonstration that ERs from replacement of fossil fuels can earn additional income and the introduction of CDM know-how is expected to raise en​viron​mental awareness in Brazil’s iron ore industry.

	Host Country criteria


	· The Brazilian Government strategy for dealing with global climate changes to (a) creation by the President of an Inter-ministerial Commission on Global Climate Change; and (b) creation of the Brazilian Forum on Climate Changes, chaired by the President of the Republic. The Commission endorsed a No-objection letter and will provide a declaration that the Protocol will be sent to Congress for ratification

· The project supports the GOB rural development strategy

· The project is consistent with the World Bank’s Country Assistance strategy.

	Sustainable Development Criteria
	The project meets all legal requirements by the Government and meets strategic development criteria.  

	Environmental Impact Assessment (EIA)
	· Plantar’s plantations in Curvelo have been certified under FSC-criteria and principles, all other plantations under the project will have to be certified under the same criteria and principles

· A complete EA has been elaborated addressing all due diligence requirements by the Bank. 

· The biodiversity impact has been measured by independent consultants and an action plan how to improve and measure biodiversity improvements has been submitted as part of the MVP for validation.


7 PCF due Diligence and Expected CDM Process Requirements

In anticipation of implementation of the CDM the PCF attempts to meet the (emerging) CDM requirements and modalities also with regard to a due process as far as this is possible at this time. The following Table contains special process level requirements the Plantar Project is expected to meet.

Table 8
Other PCF and CDM Requirements

	“Issue” Area
	Explanation

	Project risks 
	· Project and base​line risks have played a key role in baseline determination and are laid out in the Base​line Study. Risks pertaining to the calculation of ERs are covered in the MVP.

· The envisaged long-term ER purchase agreement between the PCF and Plantar is expected to mitigate investment risks significantly, as the contract will guarantee a stream of US$ payments in return for verified ERs, mitigating country risk and providing security for debt financing to increase the term of credit.

	World Bank standards 
	The project is part of the PCF and World Bank LAC region project portfolio. As such it has to meet World Bank project appraisal standards, and its safeguard policies. This is assured by Bank review of project preparation and appraisal, and application of  Bank quality assurance procedures.

	Local stakeholder participation
	· Due to the limited impact of the project on the local environment, very few local stakeholders are directly or indirectly participating in the project. The Government through its Interministerial Commission on Climate Change and local and State authorities have been involved in the project design.

· World Bank missions have held discussions with local communities (business men, local institutions), who are expected to take a stake in the results of the CDM project.

· Comprehensive stakeholder consultation process has been concluded. No-objection letters have been provided by the (i) State Forest Institute, (i) local Association of Curvelo, (iii) Local agriculture school E.M.João Batista Curvelo, (iv)Municipality of Curvelo, (v) Municipality of Itacambira (vi)  Municipality of Felixlandia, (vii) local environmental journal (viii) Friends of the Earth – NGO e (ix) AMDAR - local NGO).  

	Public comments to validator
	-

	Validation
	PCF has selected Det Norske Veritas (DNV) to confirm that the project meets (emerging) CDM requirements (validation) and to provide a Validation Report and Opinion. DNV is a recognized environmental certifier with a track in CDM projects.


8 Project Documents

The following documents have been prepared in the course of the design of the Brazil Plantar project as a (prospective) CDM project and support the project design as presented above. These documents are available in the project file and are available on request.

· Report on Stakeholder Consultation. Prepared by Plantar S.A. 

· Environmental Assessment Report. Prepared by the World Bank. 

· May, P. and Chomitz, K., 2001. The charcoal-based iron industry in Minas Gerais, Brazil, and the global environment. World Bank Development Research Department, August 2001.

· May, P., 2001. Supplementary report on the baseline of the Plantar Fuel Substitution Project. Report to the World Bank Prototype Carbon Fund. PCF Internal Document.

The following are key reference materials drawn upon in establishing the baseline and preparing the MVP. A more comprehensive list of reference materials is provided in the baseline study.

· Biodiversitas, 2001. The use of charcoal as energetic input for siderurgy and its consequences for environmental conservation in Minas Gerais – Brazil. A Report edited for the World Bank, Coordinated by Fundação Biodiversitas.

· May, P. and Chomitz, K., 2001. The charcoal-based iron industry in Minas Gerais, Brazil, and the global environment. World Bank Development Research Department, August 2001.

· May, P., 2001. Supplementary report on the baseline of the Plantar Fuel Substitution Project. Report to the World Bank Prototype Carbon Fund. PCF Internal Document.

· Nepstad, D., 2001. Biodiversity Benefits of the Plantar Fuel Substitution Project. Biodiversity baseline report to the World Bank Prototype Carbon Fund. PCF Internal Document.

· Sampaio, R. S., Antunes Rezende, M.E., Dias de Freitas, G., Castelo Branco, M.A., Althoff, P., 1999. Integrating cultivated biomass with charcoal and steel making for CO2 fixation and O2 regeneration. Paper presented at: Fourth Biomass Conference of the Americas, August 29 - September 2, 1999 Oakland, CA, USA

· Sampaio, R.R. and Lopes, L.E.F., 2000. O ferro primario com menor impacto ao meio ambiente. Paper presented at the XXXI Seminario de Reducao de Minerio de Ferro da Associacao Brasileira de Metalurgia e Materiais, 28/11 2000, Santos, Sao Paulo.

· Smith, R.K., Pennise, D.M., Kummongkol, P., Chaiwong, V., Ritgeen, K., Zhang, J., Panyathanaya, W., Ramussen, R.A., Khalil, M.A.K., 1999. Charcoal-Making Kilns in Thailand, US EPA study EPA-600/R-99-109, Washington DC

Additional background information, work material, data collections and contact information is available for validation purposes from the organization that assist with the design and implemen​tation of this project.
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� NO2 emissions are registered but not credited because quantities are too small and efforts to high to be monitored.


� The total value of ERs is reduced by the ERs from forest sequestration from the first seven years. Restoration of the carbon sink created the fuelwood plantation beyond its first three 7 year rotations is secured by setting aside in escrow under the terms of the ERPA, mitigation ERs from the industrial fuel switching activity in the second and third 7 year crediting period for this activity until the plantation is re-established.


� Up to $15.9 million in sales of emissions reductions occurring during the sequestration stage of plantation development from 2002 through 2009, supplemented by $0.9 million in  sales of emissions reductions from improved carbonization techniques in this period.





PAGE  
1

_1053338175.doc
  


Source of   Carbon











Carbon



Obtainment















Carbonization







Reduction
















_1050927915.xls
]Gráfico1

		0		0		0		0

		1		1		1		1

		2		2		2		2

		3		3		3		3

		4		4		4		4

		5		5		5		5

		6		6		6		6

		7		7		7		7

		8		8		8		8

		9		9		9		9

		10		10		10		10

		11		11		11		11

		12		12		12		12

		13		13		13		13

		14		14		14		14

		15		15		15		15

		16		16		16		16

		17		17		17		17

		18		18		18		18

		19		19		19		19

		20		20		20		20

		21		21		21		21



C- Stemwood

C-Leaves

C-Rootses

C-total

Forest  Age (years)

Accumulated Carbon (t/ha)

Carbon Accumulation Dynamics in one Hectare of Forest

0.56

0.41

2.1

3.07

1.66

0.55

3.1

5.31

4.57

0.73

4.7

10

10.58

0.97

7

18.55

18.47

1.3

10.5

30.27

24.37

1.72

15.8

41.89

27.19

2.29

23.8

53.28

28.25

3.04

23.8

55.09

1.38

0.46

24.4

26.24

3.81

0.61

24.9

29.32

8.82

0.81

25.4

35.03

15.39

1.08

25.8

42.27

20.31

1.44

26.2

47.95

22.66

1.91

26.5

51.07

23.54

2.54

26.8

52.88

1.11

0.37

27.2

28.68

3.05

0.49

27.4

30.94

7.05

0.65

27.7

35.4

12.31

0.86

28.8

41.97

16.25

1.15

28.2

45.6

18.13

1.53

28.4

48.06

18.83

2.03

28.6

49.46



]Plan1

		Acúmulo de carbono em hectare específico de floresta da Plantar

		Dinâmica de acúmulo de carbono em um ha. de floresta

		Idade (ano)		C- Stemwood		C-Leaves		C-Rootses		C-total

		0		0.56		0.41		2.10		3.07

		1		1.66		0.55		3.10		5.31

		2		4.57		0.73		4.70		10.00

		3		10.58		0.97		7.00		18.55

		4		18.47		1.30		10.50		30.27

		5		24.37		1.72		15.80		41.89

		6		27.19		2.29		23.80		53.28

		7		28.25		3.04		23.80		55.09

		8		1.38		0.46		24.40		26.24

		9		3.81		0.61		24.90		29.32

		10		8.82		0.81		25.40		35.03

		11		15.39		1.08		25.80		42.27

		12		20.31		1.44		26.20		47.95

		13		22.66		1.91		26.50		51.07

		14		23.54		2.54		26.80		52.88

		15		1.11		0.37		27.20		28.68

		16		3.05		0.49		27.40		30.94

		17		7.05		0.65		27.70		35.40

		18		12.31		0.86		28.80		41.97

		19		16.25		1.15		28.20		45.60

		20		18.13		1.53		28.40		48.06

		21		18.83		2.03		28.60		49.46
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		Acúmulo da carbono em hectare típico de floresta da Plantar

		Dinâmica do estoque de carbono por ha. Típico

		Idade (ano)		C-tronco		C-folhas		C-raízes		C-total		Média Móvel

		0		0.08		0.06		0.30		0.44		0.44

		1		0.32		0.14		0.74		1.28		1.28

		2		0.97		0.24		1.41		2.94		2.11

		3		2.48		0.38		2.41		6.24		3.49

		4		5.12		0.57		3.92		12.90		5.95

		5		8.60		0.81		6.18		20.71		8.81

		6		12.49		1.14		9.58		31.80		12.65

		7		16.44		1.52		12.68		43.04		16.99

		8		16.40		1.50		15.71		49.82		21.09

		9		16.29		1.49		18.60		52.13		24.54

		10		16.04		1.46		21.22		53.51		27.44

		11		15.60		1.43		23.40		53.84		29.84

		12		15.02		1.39		24.88		53.41		31.80

		13		14.37		1.34		25.27		52.11		33.36

		14		13.70		1.26		25.71		51.01		34.62

		15		13.66		1.25		26.10		54.52		35.95

		16		13.55		1.23		26.47		54.37		37.10

		17		13.30		1.21		26.80		53.60		38.07

		18		12.86		1.18		27.11		52.25		38.86

		19		12.28		1.14		27.40		50.78		39.49

		20		11.63		1.08		27.67		49.44		39.99

		21		10.96		1.01		27.93		48.17		40.37

		22		10.80		0.96		28.14		50.71		40.84

		23		10.37		0.89		28.32		49.94		41.24

		24		9.36		0.80		28.45		47.96		41.52

		25		7.60		0.67		28.55		44.42		41.64

		26		5.28		0.51		28.61		39.68		41.56

		27		2.69		0.29		28.64		34.31		41.29

		28		0.00		0.00		28.64		28.64		40.84
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