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1. Project description 
1.1 Location and size of study area 

 

PT Multipersada Gatramegah (PT MPG) is an oil palm plantation with its concession located in three sub-districts 

namely Lahei Barat Sub-District, Teweh Tengah Sub-District of Barito Utara Regency and Laung Tuhup Sub-District 

of Murung Raya Regency, Central Kalimantan Province, Republic of Indonesia (Figure 1 & Figure 2). PT MPG divided 

into two estates, namely estate I (±9,278 ha) and II (±3,848.32 ha). The location of PT MPG estate I is situated in the 

administrative territory of four villages, namely Karamuan, Sei Rahayu II, Pendreh and Makunjung Villages. These 

four villages itself are located outside the concession of PT MPG. As for PT MPG estate II, it is situated in the 

administrative territory of six villages, namely Sei Rahayu I, Sei Rahayu II, Rimba Sari, Datai Nirui, Beringin Raya and 

Pendreh Villages. The Carbon Stock Assessment of both estates was conducted separately by two different 

assessors in two different times. 

 

Figure 1. The Location of PT MPG in the map of Indonesia. 
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Figure 2. The location of PT MPG in the map of Central Kalimantan Province. 

 

 

1.2 Overview of proposed plantation development 

 

Estate I 

 

The Forest Land Release Permit of PT MPG Estate I was issued by Minister of Forestry on 1st May 1996 for area 

located along Karamuan River - Pendreh River of North Barito Regency for the area of 9,987 ha (No 193/Kpts-

II/1996). The Minister of Agriculture approved the AMDAL of PT MPG Estate I on 22nd January 1997 (No. 

003/ANDAL/RKL/RPL/BA/I/1997). The Land Use Permit was issued by the Head of Land National Body North Barito 

Regency No 0002 dated 25th June 1997 for the area of 9,278 ha. PT Agrowiratma of Musim Mas Group officially 

acquired PT MPG on 6th March 2012. The management control of PT MPG was handed over to PT Agrowiratama in 

April 2012. Commercial land clearing in PT MPG was carried out by the previous owners between 2008 and 2010. 

After the acquisition by PT Agrowiratama, PT MPG conducted HVC assessment and Social Impact Assessment on 

12th – 21st April 2012 by independent consultants accredited and approved by RSPO. 

 

The results of the HCV assessment shown that there is no primary forest and peat swamp forests, soil types 

throughout the area of PT MPG Estate I is mineral soil and there is no peat soil. In the study area there were no 

uses of natural resources for the traditional or cultural purposes. The existing utilization of area is mostly for 

commercial purposes, such as small palm oil and rubber plantation. The hunting and fishing activities to meet basic 

needs has been rarely done by the local community. Currently, those activities are just as hobby or to pass the 

time. Types of HCV were identified in concession PT MPG is HCV 1 and HCV 4. The important elements for HCV 1 
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are the endangered species. The important elements for HCV 4 are related to the catchments area, and erosion 

control areas such as river border. The HCV area identified was 1,240.03 ha or ± 13.4 % of the total HGU PT MPG. 

 

From the SIA and AMDAL (SEIA), in general, the company’s presence and operation has significant and positive 

social impact towards local community’s social sustainability. The direct impacts are local manpower absorption 

and new business opportunities for local communities. The other improvement is in the development of 

infrastructure such as road that eases the mobility of the local communities. The result of assessment does not 

indicate any traditional utilization rights exercised by the local communities in the area; such as customary forest or 

places communally utilized by the communities in traditional ways. The current negative social impact is related to 

the company’s operations where it is concerned that the rivers which are used by the village communities are 

polluted by the company’s activities. Negative causes which may potentially have impact to the social relation 

between the company and the local communities are miscommunication that sometimes occur and the consistency 

in safeguarding and maintaining relation with the communities. 

 

Thereafter the company prepared the NPP documents to comply with the New Planting Procedure for remaining 

unplanted areas. The HCV and SIA assessment summary reports were audited by RSPO accredited certification 

body and were submitted to the RSPO for review and assessment before posting on Public Notification in the RSPO 

website for 30 days (http://www.rspo/?q=page/535). 

 

Musim Mas Group launched its Sustainability Policy in Dec 2014. Musim Mas Group then engaged The Forest Trust 

(TFT) on the implementation of a no deforestation policy in its oil palm plantation companies. In October 2014 TFT 

engaged Ata Marie Group Ltd (Ata Marie) to conduct a Rapid Assessment of HCS Forest in the MPG. At the time, 

the HCS toolkit was not available publicly. 

 

Estate II 

 

Estate II of PT MPG covers 3,848 ha of which 2,650 ha is part of PT Harisa Agro Lestari (HAL) area which was 

officially acquired by PT MPG on 1st April 2018. Since PT HAL has conducted satellite stratification and carbon stock 

assessment and have gone through RSPO NPP this ex-HAL area is covered in this report and throughout this report 

is referred as Estate II of PT MPG. The balance of area (1,198.32 ha) is new area which is not part of PT. HAL. This 

area has not undergone anything so it is detached from this report. This new area is planned to undergo Integrated 

HCS/HCV assessment by HCSA/HCVRN registered assessor and will undergo RSPO NPP process thereafter. The 

Plantation Business Permit for Plantation (IUP-B) of PT MPG Estate II for area 3,848.32 ha was issued on 13 

February 2018 with No. 188.45/84/2018. The location permits No. 188.45/508/2017 was issued by the Barito Utara 

Regent dated 15 December 2017 that cover an area of 3,848.32 ha. PT MPG Estate II has received the governor 

recommendation for forest release No 522/0899/EK dated on 16 September 2014, application of letter of forest 

release has been made to Ministry of Environmental and Forestry Republic Indonesian (Kementrian Lingkungan 

Hidup dan Kehutanan RI) dated on 20 January 2015 with number HALHUT/ 003/I/2015/s.  

 

The PT MPG Estate II has gone through SIA and HCV assessment include land use change analysis (LUCA) in May 

2015 by Aksenta, whose team leader has been licensed by the HCV Assessor Licensing Scheme (Provisional 

ALS15039IS). The report has been declared satisfactory by the HCVRN quality panel (no 10 of this list 

https://www.hcvnetwork.org/als/public-summaries). The land use change analysis based on Landsat satellite 

imagery confirmed that there are no primary forests in the PT MPG Estate II concession. Based on HCV Assessment 

result, the types of HCV identified in PT MPG Estate II is HCV 4. The areas indicated as HCV 4 are rivers and the 

http://www.rspo/?q=page/535
https://www.hcvnetwork.org/als/public-summaries
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riparian buffer zones that flow through the concession. HCV areas in PT MPG Estate II are amounted to 316.1 ha of 

the total location permit of PT MPG Estate II. 

 

The result of the SIA and AMDAL (SEIA) shows that there are many positive impacts will be enhanced for the 

surrounding communities and that there are some potential negative impacts for the surrounding community. The 

potential positive impacts are the new source of income and/or additional financial assets for the surrounding 

community, especially those who have been working for PT MPG Estate II. On the other hand, community land 

might shrink and the community access to clean water might be disturbed. In order to successfully manage the 

potential social impact, risk and issue, PT MPG Estate II will be developing a strategic and systematic plan. The main 

strategy PT MPG Estate II is to implement social management plan immediately and integrate the plan to the whole 

plantation operation. 

 

PT MPG Estate II has also conducted Carbon Stock Assessment (CSA) in May 2015 by Aksenta. The land use change 

and greenhouse gases emission (GHG) analysis is estimated using RSPO GHG Assessment Tool for New Oil Palm 

Planting dated December 2014. Thereafter the company prepared the NPP documents to comply with the New 

Planting Procedure for remaining unplanted areas. The HCV and SIA assessment summary reports were audited by 

RSPO accredited certification body and were submitted to the RSPO for review and assessment before posting on 

Public Notification (date of notification 14 July 2015) in the RSPO website for 30 days. The NPP process was 

successfully completed on 4 September 2015. 

 

Musim Mas Group became a member of the POIG in November 2015. Adhering to the requirement of POIG 

Verification done in 2017, Musim Mas Group has started to align the current CSA assessment with regards to 

conducting field verification, participative mapping and patch analysis following the HCSA toolkit. The PT MPG HCS 

Summary Report is presented herewith. 

 

 

1.3 Description of surrounding landscape 

 

PT MPG Estate I and II (hereon referred to as PT MPG in this report) area is located in the upstream region of 

Karamuan Sub-watershed, Suatu Sub-watershed, Kororoh Sub-watershed and Usi Sub-watershed which are parts of 

Barito watershed (Figure 3, section 1.4). Karamuan Sub-watershed is the biggest sub watershed, which formed by 

several rivers with Karamuan River as its main river. The Suatu sub-watershed consists of Suatu River which is the 

main river, and its large tributaries are the Munti River. The Kororoh sub-watershed is the main river of the Kororoh 

River, and the Usi Sub-watershed, its main river within the HGU is the Usi River. 

 

These four sub-watersheds have an important role for hydrology area of Barito watershed. Based on welfare 

statistic of Murung Raya Regency published by BPS Ketapang (2016); in 2015 there were 65.38% people using 

surface water for bathing and washing; 56.67% for cooking and 54.83% for drinking. The statistics show that more 

than half of the population in Murung Raya Regency depends on rivers water as a source of water. Hence, PT 

MPG’s concessions could be an important area for regional hydrology either in local context or broader context 

namely as a part of Barito watershed including the villages situated on the downstream of the Barito River Basin. 

Analysis on the forest cover data provided by the Planetology Agency 2014, the four Sub-watershed is categorized 

as medium forest cover landscape (30 % < X < 80 % forest cover). 
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In the context of landscape surrounding PT MPG concession, there is a conservation area near PT MPG, that is 

Pararawen I and II Nature Reserve with a distance of about 7.5 km from PT MPG concession Estate II as shown in 

Figure 4 in section 1.4. The type of this Nature Reserve area is a tropical rain forest ecosystem dominated by 

Dipterocarpaceae and as a habitat of important flora fauna. Types of important floras that reside in the region 

include Meranti (Shorea sp.) and Borneo Ironwood (Eusideroxylon zwageri), while important fauna species include 

Sambar Deer (Cervus sp.), Sun Bear (Helarctus malayanus), Bornean White-bearded Gibbon (Hylobates albibarbis) 

and Rhinoceros Hornbill (Buceros rhinoceros). 

 

Figure 4 shows that there is no connectivity between PT MPG and Perarawen Nature Reserve, this is due to the 

presence of local communities’ cultivated land and concession of oil palm plantations such as PT Satria Abadi 

Lestari who cut off the connectivity. If we look further, there is the Ramsar area, namely Tanjung Puting National 

Park with a distance of about 350 km towards the South. The location of the National Park is very far from the 

concession of PT MPG, so it is relatively unaffected by the existence of PT MPG. PT MPG is also situated in the low 

biodiversity values area (Prihatna, 2009), outside the Important Bird Area (BirdLife International, 2015), not part of 

Heart of Borneo area and not a Ramsar area (Aksenta, 2009). 

 

From the land use perspective, there are 2 oil palm companies and 2 timber logging companies situated around the 

concession of PT MPG (Figure 5). Two concessions of PT Mura Sawit Cipta Persada (oil palm Company) are situated 

in the North Western and North Eastern end of PT MPG. In the South Eastern end are PT PT Satria Abdi Lestari (oil 

palm Company) and PT Joloy Mosak (logging company) concession. In the Western end there is PT Bina Multi Alam 

Lestari (logging company) concession. On the Eastern end there is the capital of Barito Utara Regency, namely 

Muara Teweh. 

 

On the social aspect, the assessments conducted by third party (Aksenta) revealed that the indigenous Dayak Tribes 

reside outside the concession in the surrounding villages. The cultural and religious activities are performed in the 

traditional houses in these villages. Hence, areas that are crucial to communities’ cultural identity and any 

customary land are not found within the concession. There are neither villages nor settlements situated within the 

PT MPG concession. There are no areas with traditional utilization rights exercised by the local communities such as 

customary forest or areas communally utilized by the communities in traditional ways. The HCV process carried out 

in 2012 and additional participative mapping exercise done in 2015 during the HCS study also confirmed these. 

Farming of horticultural crops and other agricultural activities is the main livelihood of the land owners operating 

within the concession. 

 

The areas that are still operated by land owners within the concession will continue to operate on their own unless 

there is consent to release their land. The access to the areas is through estate roads for these land owners. PT 

MPG has standard operating procedure (SOP) on stakeholder consultation with local communities and the local 

authorities. The management has a standard operation procedure (SOP) using the free prior informed consent 

(FPIC) principle for the vegetation/land right compensation process in land acquisition. 

 

The findings of the assessment showed that PT MPG’s presence and operation has positive social impact towards 

local community’s social wellbeing. There are ten villages located outside the concession of PT MPG which has 

benefited directly and/or indirectly from oil palm development by the company. The associated benefits are 

through infrastructure development (e.g. access roads, bridges, etc.), job creation and other economic activities 

generated from the oil palm development. PT MPG also implements corporate social responsibility (CSR) 

programmes and extends socialization and training programmes to the local communities and land owners. 
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From the perspective of historical forest disturbance, the concession of PT MPG had extensively been disturbed and 

degraded since 1988 due to various land use activities. Evidence from anecdotal document from AMDAL has shown 

that the PT MPG concession has been heavily logged over since 1975. The supporting documentary evidences have 

shown that: 

 

a. Logging activities were traced back as far as 1957 by local communities for their own needs and followed by 

logging activities by local communities for revenue generation from 1960 to 1968. 

b. Commercial logging was reported to date back to 1970 when the Forest Concession Permit (Hak 

Pengelolaan Hutan – HPH) of PT Hutan Mas was issued for PT MPG area. 

c. Commercial logging in PT MPG continued in 1990 for PT Inhutani III to conduct logging activity in the PT 

MPG area. 

d. The Statute of Incorporation (Akta Pendirian Perusahaan) was obtained by PT MPG on 22nd February 1992. 

During the assessment of AMDAL the local communities in PT MPG cultivated coconut, rubber, eggplant, 

rice field, chilli, and banana. 

e. Since 1994, there are transmigration program by government to the villages around the PT MPG’s 

concession. The transmigration program is one of driving factor that made the land conversion into 

cultivated land become more intensive, wider and faster. These trans-migrants also brought in their own 

culture along with them and they have influenced and introduce agricultural practices and other economic 

activities in the vicinity of PT MPG. 

f. An earlier owner of PT MPG (PT Hasnur Group) had cleared the land for oil palm planting, but no oil palm 

planting was carried out. Presumably the company’s focus at the time was on extraction of timber. 

 

The historical forest disturbance also can be seen from historical land use change (LUC). The base line land cover 

and historical LUC of the PT MPG concession was analysed using Landsat satellite images. The LUCA has been 

verified and passed by WRI (Estate I) followed by endorsement by the Compensation Panel during the process of 

RSPO Remediation and Compensation review in 16th February 2015. 

 

The 1999 Landsat satellite image of PT MPG has shown that the entire concession has been disturbed as shown by 

the logging tracks, land clearing and cultivation activities in the concession. There are sporadic land clearing and 

spot planting of the logged areas in entire concession. The logging activities had opened up accessibility and 

provided opportunities for community farming and shifting agriculture. By 1999, the PT MPG concession was 

occupied either by cultivated land, shrub-land, fallow or open land. The forests lands that were left behind in the PT 

MPG concession were already degraded and are fragmented.                
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1.4 Map of the site within the region 

 

 

Figure 3. Location of PT MPG in the Barito River Basin 
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Figure 4. Map of the location of Pararawen Natural Reserve 

 
Figure 5. Map of the location of PT MPG and its surrounding companies 
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1.5 Relevant data sets available 

 

The relevant data set available are: 

 

a. Landsat 7 ETM+ satellite image path row 118/61 March and April 2014 (Estate I). 

b. Landsat 8 OLI/TIRS satellite image path row 118/61 date April 2014 (Estate I). 

c. Landsat 8 OLI/TIRS satellite image path row 118/61 date March 2015 (Estate II). 

d. Point of field survey (Estate I and II). 

e. Point inventory plot (Estate I and II). 

f. Forest inventory record (Estate I and II). 

g. Final HCS land covers (Estate I and II). 

 
 

1.6 List of any reports/assessments used in the HCS assessment  

 

The HCS Assessment is a series of processes in which combining a number of data and information that are related 

to each other. The information used in the HCS assessment process comes from: 

 

a. Social and Environmental Impact Assessment report (AMDAL). 

b. High Conservation Value (HCV) assessment report. 

c. Social Impact Assessment (SIA) report. 

d. Participatory Mapping. 

e. Carbon Stock Assessment report. 
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2. HCS assessment team and timeline 
2.1 Names and qualifications 

 

The CSA of PT MPG Estate I and II were conducted by two different assessors at two different times when the two 

estates were under different management (as explained in the preceding section). The CSA of PT MPG Estate I was 

conducted by Ata Marie on October 2014, while the CSA of PT MPG Estate II was conducted by Aksenta on May 

2015. Base on the time of assessments, both the CSAs in PT MPG were conducted before the HCSA secretariat 

requirements were applied. The HCSA procedure that was first introduced in December 2015 required that the 

organization conducting HCS assessment must be registered as HCSA Registered Practitioner and the assessment 

must be led by HCSA Registered Practitioner from Registered Practitioner Organization and at least two people 

from the HCS team are Registered Practitioner. Both Ata Marie and Aksenta were not a HCSA Registered 

Practitioner Organization and none of the assessors are Registered Practitioner at the time of assessment as the 

HCSA requirement for registration did not exist at the material time. However, at the time this report is written, PT 

Ata Marie and Aksenta have already been listed as a Registered Practitioner Organization. Nevertheless, all the 

team members have the required skills and experiences in Carbon Stock Assessment. The education background, 

experiences and roles of each team member are as follow: 

 

Estate I Assessment Team 

 

a. Alex Thorp 

Alex is a professional forester with over 25 years of experience working as an industry consultant, resource 

manager and trader in the forestry and agri-business sectors in South East Asia. Alex’s specialties are 

natural forest assessment activities, natural and plantation forest management consulting, harvesting & 

transport, forest investment and forest valuation. This extends to palm oil, rubber and biomass crops. He 

also has strong understanding on project identification and due diligence, forest inventory, raw material 

supply assessment, resource management and forest certification support. 

 

b. Sofyan Iskandar 

Sofyan Iskandar is a professional forester and forest surveyor. He has extensive knowledge and experiences 

in field survey, community engagement and environmental assessment. Sofyan is manager of AMG’s field 

survey capacity, responsible for organizing forest inventory, environmental assessments and multi-

stakeholder consultation. He is an Indonesian national, has worked on several projects located throughout 

Indonesia and is a fluent in Bahasa Indonesia. 

 

c. Dadi Ardiansyah 

Dadi Ardiansyah is an In-house staff in Ata-Marie. In the assessment, his role is as a field survey team 

leader. 
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Estate II Assessment Team 

 

a. Anwar Muzakkir 

Anwar is a Bachelor of Biology at Department of Biology, Faculty of Mathematics and Natural Sciences (F-

MIPA) - Padjadjaran University of Bandung. Graduated in 1993 and started his career in the field of flora 

expertise as an expert staff of Biology at an Environmental Consultant, Engineering & National 

Management and environmental monitoring on PLTP, PLTU, and PLTGU throughout Indonesia. From 1999 

to mid-2003 he was joining BCP-JICA on Environment, Ecotourism and Conservation programs of 

endangered species. He also joined PILI Green Network as Publication Manager from 2003 to 2007. In this 

study was responsible as team leader. 

 

b. Ryan Karida Pratama 

Ryan is a GIS Expert and Remote Sensing. He is a bachelor of Geophysics and Meteorology of Bogor 

Agricultural University. He is experienced in land cover change studies and identification of physical 

properties of land using remote sensing technology. He started his career with a study of land wetting 

indexes in forested areas on peat soils and mineral soils using satellite imagery data. In this activity, he is 

responsible in the management of spatial data and remote sensing. 

 

c. Yudha Utama 

Yudha is a Bachelor of Forestry from Bogor Agricultural University (IPB). He was graduated in 2013 with 

expertise in Forest Carbon Deposition and Modelling. Currently (2015) completing his Master's Degree 

Program in Management. Since college until now, he active in field activities as field surveyor and now 

incorporated as Associate of PT Gagas Dinamiga Aksenta in the field of Carbon Stock Assessment. In this 

assessment his role is as a carbon analyst. 

 

d. Reza Ahda 

Reza is a forestry expert with focus in the ecology and biodiversity of forest plants. During his studies at 

Dept. Forest Management - Bogor Agricultural University (2011) until now (2017) he is active in Rimbawan 

Pecinta Alam organization that focusing on tropical forest conservation. His role in this assessment is as a 

forest biodiversity/biologist. 
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2.2 Time period for major steps in the study 

 

Estate I Assessments 

 

This high carbon stock assessment report is a culmination of a series of activities. The series of processes are as 

follows: 

 
a. HCV Assessment PT MPG by PT Gagas Dinamiga Aksenta: April 2012. 

b. Social Impact Assessment PT MPG by PT Gagas Dinamiga Aksenta: April 2012. 

c. HCS Assessment PT MPG by Ata Marie: 

• Preliminary study: October 2014. 

• Fields measurement: October 2014. 

• Analysis and reporting: November – September 2015. 

d. Participatory Mapping conducted by PT MPG Team and consulted with TFT (Agung Wiyono and Berdi) 

Augusts 2015 – March 2016. 

e. Forest patches conservation using the HCS patch analysis procedure conducted by PT MPG Team on May 

2017. 

 

HCS Assessment involves estimation of current natural forest carbon stocks with a focus on identification and 

subsequent conservation of areas of natural forest holding high carbon stocks. The complete HCS procedure 

involves two stages: 

 
a. Stratification of land cover and field inventory to determine the extent of potential HCS forest strata and 

their carbon stock. 

b. Derivations of final recommendations for forest patch conservation using the HCS procedure. 

 

Ata Marie’s brief from TFT covers stage 1 only. The stage 2 is conducted by TFT and PT MPG. 

 

Estate II Assessments 

 

The series of processes for PT MPG Estate II are as follows: 

 
a. HCV Assessment PT MPG by PT Gagas Dinamiga Aksenta: May 2015. 

b. Social Impact Assessment PT MPG by PT Gagas Dinamiga Aksenta: May 2015. 

c. Carbon Stock Assessment PT MPG by PT Gagas Dinamiga Aksenta: May 2015. 

• Preliminary study: May 2015. 

• Fields measurement: May 2015. 

• Analysis and reporting: June – August 2015. 

d. Participatory Mapping conducted by PT MPG Team on March 2018. 

e. Patch Analysis conducted by PT MPG Team on June 2018. 
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3. Community engagement/ FPIC  
3.1 Summary of community engagement, FPIC, participatory mapping  

 

FPIC Process 

 

Based on the requirement of the Free Prior and Informed Consent (FPIC), it is important to ensure that the local 

community understands the purpose and impacts to them, whether positive or negative, before giving consent to 

the land acquisition. Due to that reason, the land acquisition process conducted by PT MPG always involves local 

communities from the very beginning of the palm oil plantation development plan. The FPIC processes that have 

been carried out by PT MPG are: 

 

1. Preliminary key stakeholder engagement 

 

The FPIC process of PT MPG Estate I has been started before PT Agrowiratama (the acquiring company) 

takeover PT MPG on 6th March 2012. The General Affair (GA) team of PT Agrowiratama conducted social impact 

survey as part of the due diligence study on 23rd November - 5th December 2011. The objective was to map the 

stekeholders, to understand the relationship between the stakeholders and PT MPG; identify potential 

problems or grievances as well as any positive feedback from the Village Heads and local communities. The 

survey also covered areas concerning legal compliance and environmental impact from the operation of PT 

MPG. The social survey entailed field visit, interview and focus group discussion involved 42 people consist of 

the National Land Agency, Plantation and Agricultural Agency, Head of Sub-district, Head of Village, Traditional 

Leader, Head of Cooperation (Koperasi) and the local communities from Karamuan, Pendreh and Makunjung. 

 

As a preliminary engagement the management of PT MPG Estate II has also carried out formal and informal 

engagement to key stakeholders such as head of villages, traditional leaders and any public figures. Formal 

engagement was carried out by inviting the stakeholder into a stakeholder meeting, whereas informal 

engagement is more to open discussion when the general affair team meets with the related stakeholder. The 

objectives of these activities were to get an idea about the social condition of the local communities, about the 

perception of the local communities to PT MPG and identify any improvement need to be made. 

 

2. Land right compensation 

 

Communication with the local communities in terms of consultation and engagement is of paramount 

importance to maintain cordial relationship with the communities; PT MPG has a company procedure on 

stakeholder consultation with local communities and the local authorities. The management is guided by the 

procedure based on the principles of Free, Prior and Informed Consent (FPIC) and part of this includes 

procedure for land right compensation. The areas that are still operated by local communities within the 

concession will not be converted to oil palm plantation unless there is consent to release their land by the land 

owners. There is easy access to the areas occupied by these land owners. PT MPG also implements CSR 

programs and extends socialization and training programs to the land owners. 
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3. Company’s Procedures 

 

PT MPG has in place SOP based on the principle of FPIC to guide the management in engaging with local 

communities (land owners) and involved them in a consultative process to address land acquisition were 

understood and accepted. The summary of FPIC steps are: a) Discuss with the communities the process 

followed and the status of the land to create information flow and understanding (Ensure legality requirement 

are met and all permits are obtained); b) To create understanding and engagement process a SEIA is 

completed; c) Socialization and communication with communities and other stakeholders; d) Identification of 

land ownership and mapping; e) Discuss and explain process to local communities (land owners) and come to 

an agreement; f) When consent is given the process of ganti-rugi (land use right and vegetation compensation) 

process is carried on; g) If the local communities (land owners) object the company must respect the decision; 

h) Land clearing will be carried out after the ganti-rugi process is completed and i) Implementation and 

monitoring of FPIC and documentation.   

 

4. High Conservation Value, Social Impact Assessment and Carbon Stock Assessment 

 

PT MPG has conducted HCV assessment for its Estate I in April 2012. The study was conducted in the 

concession of PT MPG Estate I and its surrounding villages. The assessment was conducted by an independent 

consultant, who accredited by RSPO (RSPO Approved HCV Assessor) namely PT Gagas Dinamiga Aksenta 

(Aksenta). Beside the HCV assessment, Aksenta was also conducted a Social Impact Assessment in the same 

time (April 2012). The social impact assessment team was consisting of assessors who have a competence in 

social impact assessment. This assessment was also covering the entire concession of PT MPG and its 

surrounding villages. 

 

PT MPG has also conducted public consultation on 18th April and 12th November 2012. Public consultations that 

were held by PT MPG and Aksenta on 18th April 2012 is attended by 19 representatives from villages around 

the concession of PT MPG. The representatives present were from Karamuan, Pendreh, Makunjung, Sei 

Rahayu, Papar Pujung and Nihan Villages. The representatives consist of Head of the villages, Head of Sub-

District, Head of Regional Representative Council and the villagers. On this stakeholder consultation, PT MPG 

presented and consulted the participants present about the results of Social Impact Assessment and High 

Conservation Value Assessment that have been completed by the third-party consultant, Aksenta. For detailed 

information and process please refer to Social Impact Assessment and High Conservation Value Assessment 

report by Aksenta. 

 

The HCV assessment of Estate II of PT MPG was conducted by its previous owner in May 2015. The study was 

conducted in the concession of PT MPG Estate II and its surrounding villages. The assessment was conducted by 

an independent consultant, who accredited by RSPO (RSPO Approved HCV Assessor) namely Aksenta. The HCV 

assessment report was declared as satisfactory by HCVRN. Beside the HCV assessment, Aksenta was also 

conducted a Social Impact Assessment in the same time (May 2015). The social impact assessment team was 

consisting of assessors who have a competence in social impact assessment. This assessment was also covering 

the entire concession of PT MPG and its surrounding villages. 

 

PT MPG has also conducted a public consultation in 25th May 2015. The public consultation was attended by 25 

representatives from villages around the concession of PT MPG. The representatives present were from 

Beringin Raya, Sei Rahayu II, Sei Rahayu I, Pendreh, Rimba Sari and Datai Nirui Villages. The representatives 
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consist of Head of the villages, Head of Sub-District, Head of Regional Representative Council and the villagers. 

On this stakeholder consultation, PT MPG presented and consulted the participants present about the results 

of Social Impact Assessment and High Conservation Value Assessment that have been completed by the third- 

party consultant, Aksenta. For detailed information and process please refer to Social Impact Assessment and 

High Conservation Value Assessment report by Aksenta. 

 

Besides the SIA and HCV assessment, PT MPG has also conducted a carbon stock assessment (CSA). The CSA for 

PT MPG Estate I was conducted in October 2014, by TFT and Ata Marie. The CSA for PT MPG Estate II was 

conducted in May 2015 by Aksenta. The purpose of those assessments is to measure the potential carbon stock 

in the undeveloped area of PT MPG Estate I and map its distribution. 

 

5. Environmental and Social Impact Assessment 

 

The development of PT MPG palm oil plantation is realized to have an impact to the physical, chemical, 

biological, social, economic, cultural and public health of local communities around the concession of PT MPG, 

both positive and negative impacts. To know the possible impacts of the development of PT MPG plantations, a 

social and Environmental and Social Impact Assessment or better known as AMDAL was conducted for PT MPG. 

The AMDAL assessment activity for Estate I was conducted in September 2014 by PT Widya Cipta Buana. The 

AMDAL assessment activity for Estate II was conducted in January 2018 by PT Bawana Rekatama Consultant. 

Preparations of Environmental Impact Assessment (ANDAL) of PT MPG plantation activities are based on the 

Regulation of State Minister of Environment Number 08 Year 2006 About Guideline of Preparation of 

Environmental Impact Analysis and other related regulations. The detailed information of environmental and 

social impact assessment is discussed in chapter 5. 

 

6. Stakeholder Consultation 

 

The stakeholder consultation is conducted regularly with local community in respective villages. The 

consultation is held to collect the aspirations and inputs from the stakeholders and as a means of 

communication with the stakeholder especially local community. The process of determination of land 

use/access for communities is carried out in consultative way through focus group discussion, interview, 

stakeholder consultation, socialization and agreement with local communities. Besides, PT MPG also has 

procedure for land compensation and complains & grievances etc. that always been socialized to the 

stakeholders. The land that still operated by the local communities will not be converted to oil palm unless 

there are consent from them. 

 

 

Participatory Mapping  

 

In August 2015, PT MPG conducted a participatory mapping activity at landscape level with local community from 

the surrounding villages of PT MPG Estate I. This activity covers the area of three villages which also covers the 

areas of PT HAL (Figure 7). The second round of the participatory mapping was also conducted for Estate II on 

March 2018. The activity was carried out collaboratively at Village (Desa) level by team that was formed by the local 

community themselves. Participatory mapping is defined as a process of making a map by the community aimed at 

describing the relationship of land and/or other resources with the community to reinforce respecting, protecting 
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and realizing local people's rights to FPIC. The right to FPIC is seen as one of the most important principles in 

international human rights law to protect indigenous peoples and local communities.  

 

In its implementation, participatory mapping provides not only important benefits in the description of land 

relations and/or other resources with related communities, but also can help prevent and mitigate potential land 

disputes related to community ownership and utilization of land. From the activity there has been obtained several 

data, such as land use maps, village boundary maps and land ownership information. The land use and village 

boundary map are presented in Figure 6 and Figure 7. 

 

Participatory mapping stage includes internal planning and coordination, communication and socialization of HCS 

concept to the local community, assembling participatory mapping team, participatory mapping training for unit 

team, data collection and processing, map drafting, community verification and validation, final map making, public 

consultation to present the result of the activity as well as obtain feedback and after the process is completed the 

activity is reported into one participatory mapping report. The goals of this activity are to identify community land 

that currently use or plan to use for long term agriculture and as such are important for community garden; 

Identification village boundary maps and of settlement; identification of landownership and also verification of land 

cover and land use map. The results are as follow: 

 

1. Land use and land use planning 

 

The result of land use identification shows that in general the original forests within and around the concession 

of PT MPG have been virtually cleared into cultivated land, the entire area has been opened or once occupied 

by local community. The forested area near the concession of PT MPG Estate I can only be found in the hilly 

areas in the West and Northwest part of the concession of PT MPG Estate I. The Forested area near the 

concession of PT MPG Estate II can only be found in the South part, outside the concession of PT MPG Estate II. 

The villages around PT MPG Estate I are the traditional Dayak village (all the villages are located outside the 

concession), while the PT MPG Estate II dominated by transmigrants villages which dominated by Java and 

Flores tribe. Crop planted in PT MPG Estate I dominated by dry land rice, cempedak, durian, rubber and rattan, 

while the crop planted in Estate II dominated by corn, wet land rice, cassava and fruits like papaya, pineapple 

etc. To plant their dry land rice, some of the Dayak community still use shifting cultivation, after 1 one cycle has 

been done the land usually cultivated by rubber. The transmigrant in Estate II brings their culture of land 

cultivation. The transmigrant, especially the one who come from Java did not using the shifting cultivation and 

use the land over and over again. When the Dayak tribe usually plant one type of commodities, the Java tribe 

usually plant several types of commodities in one place. The local community still have plans to develop 

garden, community oil palm plantation (kebun kas desa) and cattle ranching in their respective village. The 

detailed map for each village has been uploaded to SharePoint. 
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Figure 6. Participatory land use map of PT MPG and its surrounding landscape 
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2. Villages boundaries map 

 

Figure 7. Village boundaries map from participatory mapping activity 

 

The participatory mapping activity in PT MPG Estate I involved four villages surrounding the concession of PT 

MPG. Those four villages were Pendreh, Sei Rahayu II, Karamuan and Makunjung Village, while in Estate II the 

activities involve six villages, those are Sei rahayu I, Sei rahayu II, Rimba Sari, Datai Nirui, Beringin Raya and 

Pendreh Villages (Figure 7). 

 

In the participatory mapping activity, the participatory mapping team of PT MPG and participatory mapping of 

respective villages conduct field visit to determine the indicative boundary of each village. Participatory 

mapping team of PT MPG and village team were walking together and locate several points as the village edges. 

All points that were taken during the filled visit then connected one to another to form indicative village 

boundary. The role of the company in this activity is as a facilitator to assist the villages to determine their own 

village boundaries. This indicative boundary map can later be used by the government as consideration to set 

the definitive boundary for each village. The total indicative area of each village is presented in Table 1 below. 
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Table 1. Indicative size of each village in PT MPG Estate I 

No Village 
Total indicative area 

 (Ha) 

Overlapping PT MPG 

 (Ha) 

1 Sei Rahayu I 5,664.42 948.12 

2 Sei Rahayu II 15,829.23 3,602.31 

3 Rimba Sari 9,637.89 726.99 

4 Beringin Raya 7,597.19 73.39 

5 Datai Nirui 8,620.21 0.00 

6 Pendreh 70,193.45 2,599.84 

7 Karamuan 19,534.32 4,914.61 

8 Makunjung 13,512.99 0.00 

Total 150,589.70 12,865.26* 

*there are overlapping between villages 

 
 

3.2 Summary of Social Impact Assessment  

 

Assessment Methods (data sources, collection, dates, program, and visited places) 

 

Social Impact Assessment of both PT MPG Estate I and II were conducted by similar methods. Scope of SIA includes 

the operational area of the PT MPG include the social cohesion of local people such as the people who live in 

community areas in the concession area and its surroundings. Implementation of the Social Impact Assessment on 

the ground reached by following the rules or principles as follows: 

 

a. Participative; issues identification and information searching were done in participative way. This 

participative approach enabled of the participants as the subjects in mapping the social issues they are 

facing, expressing their opinions and ideas, as well as being involved in designing the administration and 

changing of the issues.  

b. Multiparty; issues identification and information searching were done in multiparty way by involving 

related parties directly or indirectly in giving or receiving the impacts. 

c. Rapid and Ex-ante; issues identification and information searching were done in rapidly and based on the 

forecast of the changes tendencies that occur rather than the factual and accurate data – as the solution to 

the Social Impact Assessment approach and time limitation. 

d. Appreciative; issues identification and information searching were guided positively, not only to find out 

the gap on the location but also to collect the data about expectations, potentials, and ideas in order to 

find out solutions and social issues that happened. 

e. Social Learning Cycles; the social impact assessment is not a linear process which is instantly created but a 

cycled process which functions as the social learning processes to respond the changes in the environment. 
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The methods and techniques applied in the Social Impact Assessment were: 

 
a. Literature Study; this method was used for the purpose of gathering the understanding on the socio-

context and environmental aspect of the location which was evaluated. It was carried out in the early 

phase-before going to the field and at the result analysis phase. 

b. Dialogue; this method was used to identify the nature of the relevant parties, identify the potential issues 

to impact, gathering information about expectations, ideas, and opinions to bring the solutions for the 

actual issues. The process was carried out through the meetings both in formal and in non-formal sequence 

with definite topics (Focus Group Discussion). 

c. Field Observation; this method was used to understand directly the actual facts which will be indicator of 

the issues and social impact happened. 

d. In-depth Interview; it was used to get a deeper understanding about the issues. It was done in-depth by 

interviewing the key socialite who will act as respondents. The criteria of choosing the respondents were 

based on the knowledge possessed or their direct experience over the impact or impacts. 

e. Tri Angulations; the above methods were carried out in integrated way to reciprocally verify the actual 

issues, opinions, and ideas. 

f. Social Learning Cycle; the social impact assessment is not a linear process which is instantly created but a 

cycled process which functions as the social learning processes to respond the changes in the environment. 

 

The findings obtained from the methods above were analyzed. The baseline of the analysis was based on RSPO 

criteria which relevant to sustainable social aspects. The recommendations also covered other issues which were 

not entailed in the RSPO criteria, in the form of ideas or aspirations as the result of the field analysis. 

 
The SIA for both Estate show general social and economic condition of PT MPG. The assessment shows that the 

total number of residents in the North Barito area is 125,400 populations consisting of 48.1% female and 51.9% 

male. The majority religion in North Barito regency is Islam (70.86%) spread over nine sub-districts and the majority 

is held by the people of Banjar, Jawa and Dayak (Bakumpai). Meanwhile, the Catholic religion (6.23%) and 

Protestant (11.09%) developed and spread over the inland areas of the majority of Dayak and East Nusa Tenggara 

and a small Chinese ethnic. Of the total population of North Barito aged 15 years and above which are economically 

productive ages, most (64.19%) work in agriculture sector, while the smallest sector of absorption is electricity, gas 

and water sector which is 0.11%. 

 
The main livelihoods of rural communities in their area of study are to work in agriculture with superior 

commodities of rubber, paddy fields, cocoa and palawija. In addition to farming, villagers are also raising and 

trading. The average income of local people is relatively low due to the low rubber selling price. The detailed 

findings of each Estate are as follow: 

 
Estate I 

 
Social Impact Assessment in PT MPG Estate I was been conducted on 12th – 21st April 2012. The team consisted of 

3 persons: (1) Dyah Indrapati – community socio-cultural relation, (2) Sigit B. Setyanto – socio-economics, and (3) 

Nandang Mulyana – socio-economic and regional development. The assessment and observation scope covered 

the entire concession, including surrounding villages. The study was conducted through field observation, 

interview, Focus Group Discussion (FGD) and multi-stakeholder consultation. The result of analysis of PT MPG 

presence and operational and its influences toward social sustainability are as follows: 
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a. In general, the company’s presence and operation have significant and positive social impact towards local 

community’s social sustainability. Its presence and operations in villages within the assessment’s scope 

contribute significant impacts to the local communities’ social change and sustainability. 

b. PT MPG’s presence and operations in general contribute positive social impact to economic condition and 

regional development. The direct impacts are local manpower absorption and new business opportunities. 

Improvements made to the development of settlements which are located around the company are 

acknowledged by the local communities and they started to bring significant impacts with the development 

of oil palm plantation. 

c. Based on the assessment, land acquisitions for plantation area have been well executed. Land acquisitions 

are executed on mutual-agreement basis; which is entered into by the company and local communities. 

Despite of cases of one-sided land occupation by some communities within the HGU area, the company can 

manage them well through approaches and negotiation with the land occupier. 

d. The result of assessment for PT MPG Estate I does not indicate any traditional utilization rights exercised by 

the local communities in the area; such as customary forest or places communally utilized by the 

communities in traditional ways. 

e. Company’s policy and programme in Occupational Health and Safety (OHS) management must be improved 

to provide better, gradual and continuous improvement to its employees’ welfare. This includes building 

facilities needed by the employees and their families living in the company’s housing area. 

f. The current negative social impact is related to the company’s operations where it is concerned that the 

rivers which are used by the village communities are polluted by the company’s activities. 

g. Negative causes which may potentially have impact to the social relation between the company and the 

local communities are miscommunication that sometimes occur and the consistency in safeguarding and 

maintaining relation with the communities. 

 

Issues relating to the operational of oil palm PT MPG have been identified (Table 2 and Table 3). The key issue is an 

indication or clue the impact – social impact. 

 
Table 2.  List the key external issue of the existence of plans and operations of oil palm plantations PT MPG 

No 
Category 

(Key Issues) 
Social Issues 

1 Employment 

The existence of the company has provides a source of livelihood for the people around 

especially for the transmigration that recently arrive. 

The presence of labor from outside of the region improves work patterns, improve 

discipline time. 

The expectation from the local community around the concession about the availability of 

jobs and local employment. 

2 
Development and 

regional economy 

The presence of the company has led to new settlements around the entrance of the 

company (settlement KM 32). 

There is a growing local economy by working in the company. 
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No 
Category 

(Key Issues) 
Social Issues 

Introduction of oil palm to the local communities around the concession of PT MPG, which 

provide new knowledge for the society. 

Transmigration community wants to establish a partnership with the company to utilize 

available land is still untapped (the smallholder). 

3 Tenure 

Boundaries between villages not yet definitive, potentially a source of conflict that could 

affect the company. 

There is potential for conflict / dispute between the Karamuan Village and Pujung Papar. 

There is land owned and used by communities within the HGU area (Division 1 and Division 

5). 

The existence of public expectations with the inclusion of the company will increase the 

price of land and access to land. 

4 
Environmental 

management 
Concern on potential river pollution. 

5 
Coordination and 

Communication 

In principle, the local communities around the concession support the operation of oil palm 

in their areas. 

People do not have experience in dealing with oil palm plantation companies. 

 
 

Table 3. List the key internal issue of the existence of plans and operations of oil palm plantations PT MPG. 

No. 
Category 

(Key Issues) 
Information 

1 
Employment and 

remuneration 

No Worker Association. 

There is no difference in salary / benefits based on length of service and job performance 

(skill) of employees. 

Late on admission of the salaries, especially in the last 6 months. 

There is no clarity about THR and severance benefits. 

2 
Personal Protective 

Equipment and HSQ 
At the time of assessment, the Company has not provided PPE to employees. 



 

26 
 

No. 
Category 

(Key Issues) 
Information 

3 Facility Employees 

Employees expect more decent housing, and the availability of electricity and clean water. 

Availability of public facilities for employees is limited in number. 

4 
Company 

operations 

The quality and quantity of work tools are inadequate. For example, uniforms for security 

are more than a year there has been no replacement. 

Employees feel there are positive changes in the work system since PT MPG acquired by PT 

Agrowiratama in April. 

5 Tenure No specific land tenure issues has been raised. 

 

 
General Recommendations of social impact management for Estate I: 

 

The main recommendation would be to immediately prepare a Social Management Plan. This plan is systematic 

and programmatic which, in medium and long term, can be relied on to ensure that the company will be able to 

achieve its social vision, which is to be socially harmonious and sustainable. Particularly from social impact 

assessment view, it is recommended that the company establish or strengthen the existing multi-stakeholder 

institutions (company, local community, plantation community, and other relevant parties) whose common 

function is to regularly monitor and manage social impacts, both those which allegedly have happened and are 

likely to occur, as well as caused by and during PT MPG’s operations. This institutional strengthening should be 

accompanied by procedure and governance strengthening agreed by all relevant parties. 

 

The review process was conducted by conducting field observation, interview, FGD (Focus Group Discussion), and 

document review. The result of analysis of PT MPG presence and operational and its influences toward social 

sustainability are as follows: 

 

a. At the time of the assessment, there has been a positive social impact due to company's presence and 

operations, which is the availability of new or additional sources of income, especially for the surrounding 

community who became employees of PT MPG. 

b. The presence of PT MPG has a positive social impact to financial capital, but has a negative impact to 

natural capital. The impacts are the reduced of local communities’ land (natural assets) and disruption of 

water resources for drinking and washing or bathing. 

c. The elements of human capital, social capital and physical capital are relatively unaffected. This is because 

the entire basic infrastructure of society has been relatively available in the villages before the company is 

present. 

d. There is no social risk identified from the local communities. The only risk that possibly hamper the 

development of oil palm plantations is the over expectation of the local communities to the company. Local 

community expectations need to be managed in order to avoid disappointment due to over expectation. 
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e. The financial and natural capital elements are the most affected elements (both positive and negative). The 

presence of PT MPG Estate II has a positive impact on the financial capital element, and has the potential to 

have a negative impact on the natural capital element. While the elements of human capital, social capital 

and physical capital is relatively unimpaired. This is because the entire basic infrastructure of society has 

been relatively available in the villages within the study area before the company is present. Social 

conditions in the area of Permit Location Company are very conducive. There are no social issues 

developed in society due to the Company's presence. 

 

General Recommendations of social impact management for Estate II: 

 

Through the sincere and persistent management efforts of all key stakeholders, the balance and social 

sustainability of local communities and the company can be maintained and developed for better. The social 

sustainability will have positive impact to the presence and the sustainability of the company. For that reason, the 

following are the main recommendations to manage the social impacts and develop new initiatives to realize the 

social vision of the company. 

 

a. Develop a specific policies and strategies for social management as the foundation, basic framework, and 

guideline in formulating the social management programs of oil palm plantation and or palm oil mill that 

are related to social issues or aspects. 

b. Conduct social mapping to have better understanding about the local communities in depth, find out the 

social issues and its developments, identify Corporate Social Responsibility programs and determine key 

stakeholders systematically. 

c. Map all of the stakeholders of the company to assist in managing social aspects and maintaining social 

relationships with key stakeholder and compiling them in stakeholder lists (as required in the RSPO 

Principles and Criteria). 

d. Immediately develop a Social Management Plan as a description of the company's social management 

policies and strategies for both local communities and employees. This document at least contains: 

• the social impacts of enterprises and priority and or urgent social issues to be managed in the internal 

environment; 

• social roadmap; 

• clear and measurable targets (targets, outcomes); 

• target achievement strategy; 

• main programs as a strategy for achieving goals; 

• the company policies required to support the program to be effective; 

• location of program implementation; 

• time frame; and 

• resource allocation (human, time, and budget). 

e. Develop social indicators as a tool to monitor the social conditions surrounding the Company and anticipate 

social issues. 
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4. High Conservation Value assessment 
4.1 Summary and link to public summary report 

 

PT MPG has committed to realizing sustainable palm oil management practices. As a manifestation of the 

commitment, the company will strengthen environmental and social management, through the management of 

High Conservation Value (HCV). As an initial stage of HCV management, a HCV assessment was conducted in April 

2012. HCV assessment was conducted throughout the HGU of PT MPG. The stages of the HCV assessment include 

preliminary assessments, field surveys to find and indicate the HCV values, analysis, synthesis and HCV area 

determination. 

 
HCV Identifying Methods 

 
The assessment covers the HGU which has been approved as the company’s project area. Assessments also 

expanded into villages and other areas which could be considerably of relevant importance to the proposed 

plantation area. The field survey was conducted on 12th – 21st April 2012. The survey area observations are 

presented in Figure 8. 

 

 

Figure 8.  Distribution of the observation spots (Source: HCV Report of PT Multipersada Gatramegah, September 

2012 by Aksenta, page 2-9) 
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In the process, each observation team was accompanied by the field staff from the company and local 

representatives who familiar with the site. Besides field activities, the team also collected information from the 

local people through individualistic interviews, Focus Group Discussion (FGD), as well as public consultations. At the 

same time, confirmation and cross checking of the findings were carried out with the local people using the 

technique of purposive sampling – which included the socialites, the enclaves’ owners (if existed), and the related 

interest parties. 

 

The understanding and scope of HCV for the oil palm plantation sector refers to the HCVF definitions which apply to 

the forestry sector. The Identification of High Conservation Value in Indonesia was developed by the Konsorsium 

Revisi HCV Toolkit Indonesia (2008). Other references are such as IUCN, CITES, and other guidelines as well as the 

relevant laws of Indonesia were also subjects of consideration in HCV Assessment PT MPG. 

 

Identifying Methods for HCV 1, 2, and 3 

 

The target of HCV 1, 2, and 3 identifying was to find out the areas which have important values in the biological 

context. Such areas were marked by the location status, the origin of the communities, or the existence of the 

ecosystem of flora and fauna with high values. The significant values of flora and fauna refer to the status defined 

by the law, endemics (endemic, limited spread), and scarcity (scarce, facing extinction or almost extinct) was in 

accordance to the national and international law (IUCN and CITES) which protect such flora and fauna. Moreover, 

the significance of the value of the wildlife as well as the habitat was also based on the ecology roles from the 

species and from the cultural and traditional point of view. The method of inventories was done using 

reconnaissance survey to analyze the existence of the important flora and fauna. The existence of every fauna was 

recorded through: 

 

a. Direct observation, either through the identification of visual appearance or sound (for both diurnal and 

nocturnal animals). 

b. The existence of the marks or residual from the animals’ activities in their former habitat (such as tracks, 

scars on trees, nest, scales, snake skin, bird feathers, or mammal hair, etc.). 

c. The finding of the residual of animals’ body parts (skull, horn, skin, hair, tusk, scales, and other recognized 

part of the animals’ body) which were possibly hunted or caught by the local people in the observed 

locations. Interviews were carried out to complement the information about the time and location of the 

hunting activities. 

d. The secondary information was the existence of the animals which were documented based on external 

information, such as local people information or the local authorities. The consistency of such information 

was always monitored through cross checking (check and recheck) with other relevant parties as well as 

checking the validity of the description on every species of animals from the interviewed people. All 

information was then matched with the natural distribution and the history of the existence of such species 

in the locations (as mentioned in the literature references). The data was then compared to the type and 

condition of the habitat at the time when the survey was done. Any mismatching between the description 

and their natural distribution zone and habitat, will put the existence of such species in doubt. 
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HCV 4 Identification Methodology 

 

Two approaches were applied to identify the existence of HCV 4. The first approach was analysis to find out the 

interactions and correlations between the water system and the plantation land in a wide context (also covered the 

area outside the plantation area). The second approach was another analysis to find out the significant values of 

such locations and their impacts to the plantation. Based on both approaches, the phases of identifying HCV 4 were 

analysis of the secondary data, field survey, and the integrated of both. The identification of the HCV 4 areas was 

done by analyzing the area from the metrology point of view, the soil analysis, topography, watershed, and the 

field survey and interviews. The field observation was carried out on the chosen locations; i.e. springs, river, land 

clearing, plantation in production, and other locations representing the condition of the water management in the 

plantation. 

 

HCV 5 and HCV 6 Identification Methodology 

 

The focus of the HCV 5 assessment was the area inside the plantation which has significant values to fulfill the basic 

needs of the local community. The focus of the HCV 6 assessment was the area inside the plantation which has the 

significant values for identification and sustainability of the tradition or culture living of local community. The 

methods adopted in the assessment of HCV 5 or 6 are: 

 
a. Mapping participation of locations containing elements of HCV 5 and 6. 

b. Interview the local community (individual or FGD), ground assessment and analysis. 

 

The detailed findings of each Estate are as follow: 

 

Estate I 

 

Results of the HCV assessment show that not all concession of PT MPG areas are planted with oil palm. There are 

still lowland secondary forest and shrub-land present on the concession. In the entire areas of PT MPG, there is no 

primary forest since the logging of several HPH companies and the opening of cultivated land by the local 

community. Two types of HCV were identified; these are HCV 1 and HCV 4. The important elements for HCV 1 are 

the presence of endangered species such as Sun Bear (Helarctus malayanus), Bornean White-bearded Gibbon 

(Hylobates albibarbis) and Rhinoceros Hornbill (Buceros rhinoceros). The important elements for HCV 4 are related 

to the catchments area, and erosion control areas such as river border. The HCV area identified was 1,240.03 ha or 

± 13.4 % of the total HGU PT MPG. The details of these HCVs are presented in Table 4.  

 

A review of HCV entire HGU area of PT MPG, it can be concluded that: 

 

a. There is no primary forest in HGU PT MPG. 

b. There no peat swamps forests in HGU PT MPG. 

c. There is no conservation area set by the government inside the concession of PT MPG, and it also not 

directly in contact with nature conservation areas. The nearest protected areas is Pararawen I and II natural 

reserve which located ± 7.5 km from PT MPG concession Estate II. 

d. There are no traditional natural resources or other properties related to local cultural traditions inside the 

concession that were used by the local communities. The utilization of the land is usually for growing 

vegetables and rubber and there are also people come to fish in the moat of plantation as a hobby. 
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Table 4. Presence of HCV areas in the HGU of PT MPG 

Index HCV type 
Size 

(Ha) 
Description HCV elements 

1 1 & 4 323.99 
A wide secondary forest fragment with good 

condition, including Kuil and Amir River. 

Endangered, endemic species 

and/or Refugio, Riparian Zone. 

2 4 1.99 
Some parts of upstream Amir Riparian 

Zone 
Riparian Zone 

3 1 9.21 

A small secondary forest fragment, in slopes and 

valley with many large-sized timbers, which is 

important for wildlife corridor. 

Endangered species, corridor or 

stepping stone 

4 4 10.16 Owos Riparian Zone Riparian Zone 

5 4 83.57 Downstream Karamuan Riparian Zone Riparian Zone 

6 4 17.50 Usi Riparian Zone Riparian Zone 

7 4 35.35 Tosak 2 Riparian Zone Riparian Zone 

8 1 8.74 
Small secondary forest fragment which is 

important for wildlife corridor. 

Endemic species and / or 

Refugio, corridor or stepping stone 

9 4 81.05 Tosak 2 Riparian Zone Riparian zone 

10 1 4.09 

A forest fragment as a Refugio to Great Black 

Woodpecker (Dryocopus javensis) and which that 

which is important for wildlife corridor. 

Endemic species and / or 

Refugio, corridor or stepping stone 

11 4 34.25 Sumsang Riparian Zone Riparian Zone 

12 4 8.44 Said Riparian Zone Riparian Zone 

13 1 4.75 

A forest fragment which is important for 

Rhinoceros Hornbill (Buceros rhinoceros)’s 

corridor. 

Endangered species, corridor or 

stepping stone 

14 1 & 4 4.96 

A small forest fragment with water flow which is 

essential for Rhinoceros Hornbill (Buceros 

rhinoceros)’s corridor. 

Endangered species, endemic 

species and / or Refugio, Riparian 

Zone 

15 1 1.77 
Forest fragments that are important to track 

Rhinoceros Hornbill (Buceros rhinoceros) 

Endangered species, corridor or 

stepping stone 

16 1 8.09 
A forest fragment essential for Rhinoceros 

Hornbill (Buceros rhinoceros)’s corridor. 

Endangered species, corridor or 

stepping stone 

17 4 17.56 Tohantong Riparian Zone Riparian Zone 
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Index HCV type 
Size 

(Ha) 
Description HCV elements 

18 4 117.20 Suatu Riparian Zone Riparian Zone 

19 1 8.32 

A forest fragment essential for Sambar Deer 

(Cervus unicolor) and Indian Muntjac (Muntiacus 

muntjak)’s corridor 

Endemic species and / or 

Refugio, corridor or stepping stone 

20 4 23.85 Munti Riparian Zone Riparian Zone 

21 1 2.93 
A forest fragment essential for Sambar Deer 

(Cervus unicolor) corridor. 

Endemic species and / or 

Refugio, corridor or stepping stone 

22 1 27.68 

A forest fragment essential for Sambar Deer 

(Cervus unicolor) and the Great Argus (Argusianus 

argus)’s corridor. 

Endangered species, corridor or 

stepping stone 

23 4 4.46 Branch of Suatu Riparian Zone Riparian Zone 

24 1 & 4 35.41 

A forest fragment essential to Bornean White-

bearded Gibbon (Hylobates albibarbis) population 

and functioning as water head to Munti River and 

Sub River Suatu 

Endangered species, endemic 

species and / or Refugium, 

catchment 

25 4 18.04 Kororoh Riparian Zone Riparian Zone 

26 1 & 4 223.97 

A large forest fragment essential as 

habitat to Sun Bears (Heliarctos 

malayanus) and Sambar Deer (Cervus unicolor) 

and a water catchment area and water head to 

several rivers. 

Endangered species, endemic 

species and / or Refugium, 

catchment 

27 4 9.56 Upstream Karamuan Riparian Zone Riparian Zone 

28 1 & 4 34.05 

A secondary forest fragment which 

becomes a habitat to Bornean White-bearded 

Gibbon (Hylobates albibarbis) and upstream part 

of Karamuan Riparian Zone 

Endangered species, endemic 

species and / or Refugium,  Riparian 

Zone 

29 1 79.09 

A secondary forest fragment with wellmaintained 

condition, and becomes a habitat to Bornean 

White-bearded Gibbon (Hylobates albibarbis), 

Sambar Deer and Rhinoceros Hornbill (Buceros 

rhinoceros) 

Endangered species, endemic 

species and / or Refugium 

Total 
1, 

1 & 4 
1,240.03 

Source: HCV Assessment Report by Aksenta, 2012 
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Figure 9. HCV map of PT MPG 

 

Several issues which might threaten the HCV areas were identified: 

 
Some threatens about the existences of HCV in PT MPG actually and potentially, such as: 

 
a. Agricultural activities and land clearing of the communities by burning. 

b. Unwisely wildlife hunting. 

c. Land clearing by the contractor of the logging company that are not in accordance with the procedure. 

d. Fishing by poisoning. 

 

General Recommendations for HCV Management: 

 
Several general recommendations are made, which can immediately be followed up to protect and manage the 

HCV areas: 

 
a. Delineation HCV area verify the extent of indicative HCV area, and to determine the end result as definitive 

HCV Area Map PT MPG. 

b. Socialize the presence of HCV area, significance and location, to employees and the surrounding 

community gardens that have interaction with PT MPG. 
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c. Sign board in HCV areas. 

d. Ensure operators know the land clearing HCV area boundaries and monitor the implementation of land 

clearing in order to avoid destruction in the area that has been identified as an area of HCV. 

e. Stream mapping and collecting information on the condition of riparian river in concession area. 

Determination of HCV area at river border with border width specified the shape of the natural flow of the 

river in the field. 

f. In cooperation with relevant stakeholders such as communities, and local governments, and corporations 

around the management efforts, quality improvement and riparian river in HGU PT MPG and beyond. 

g. Follow up consultations in the identification of HCV with HCV disseminate the area. 

 

The HCV assessment was conducted in April 2012, six years from the current HCS report. This became the baseline 

material as a reference for the preparation of HCV management and monitoring program, where regularly (every 

year) the management and monitoring program is consulted with the villagers. From the results of this 

implementation, changes to perceptions, including hunting and threat to the existence of HCV are documented, so 

that the management program and its implementation can be updated in response to the new dynamics of the HCV 

areas. 

 

Estate II 

 
The HCV Assessment in PT MPG Estate II was conducted by the previous owner in the entire of concession; at the 

time of the assessment the entire concession was 15,650 ha which divided into two concessions. One of the 

concessions was acquired by PT MPG (3,848 ha). The following is the HCV assessment result on the acquired 

concession. 

 
Based on the results of the assessment, on the location permit area of PT MPG Estate II there are one type of HCV, 

namely HCV 4 (providing fundamental environmental services). While HCV1, HCV 2, HCV 3, HCV 5 and HCV 6 are 

not found in the location permits area of PT MPG Estate II. 

 
All HCV Indicative areas in the PT MPG Estate II Location Permit area are spread over eight locations. The total area 

of HCV is 316.09 ha or 8.21% of the total area of PT MPG Estate II concession (3,848 ha). The forms of HCV are the 

riparian buffer zones. The range of areas indicated by HCV can be seen in Table 5 and Figure 10. 

 
Table 5. The Existence of HCV 4 in the Company's Location Permit Area 

ID HCV Type Location HCV Element Area (ha) 

1 4.1 ; 4.2 Suatu River with buffer zone of 50 m 

• Source of water 

• Flood Control 

• Erosion control 

5.4 

2 4.1 ; 4.2 Mangkaot River with buffer zone of 50 m 

• Source of water 

• Flood Control 

• Erosion control 

76.5 

3 4.1 ; 4.2 Barioi River with buffer 50 m 

• Source of water 

• Flood Control 

• Erosion control 

118.7 
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ID HCV Type Location HCV Element Area (ha) 

4 4.1 ; 4.2 Ulin River with buffer 30 m 

• Source of water 

• Flood Control 

• Erosion control 

23.9 

5 4.1 ; 4.2 Balo River with buffer zone of 30 m 

• Source of water 

• Flood Control 

• Erosion control 

49.4 

7 4.1 ; 4.2 Kareho River with buffer zone of 20 m 

• Source of water 

• Flood Control 

• Erosion control 

11.4 

8 4.1 ; 4.2 Lunuk River with buffer zone of 30 m 

• Source of water 

• Flood Control 

• Erosion control 

30.2 

Total HCV area (ha) 315.5 

 

 

 

Figure 10. HCV Map in the concession of PT MPG Estate II 
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Based on the results of the study, some of the threats to the HCV areas on which the recommendations of 

management and monitoring have been identified have been identified. 

 
Table 6. Management and Monitoring Recommendations for HCV 4 

HCV Threat 

Recommendations 

Management Monitoring 

HCV 4 : The presence of 

water catchment areas, 

flood control, 

sedimentation, cliff 

erosion 

• Over land function in 

riparian river that can 

decrease riparian 

function 

• Illegal logging that could 

threaten the existence 

of natural vegetation 

from river border 

• High flow rate 

fluctuation between 

rainy season and the dry 

season 

• No logging and land 

clearing in the riparian 

areas that have been 

designated HCV areas 

• Plant enrichment in the 

open riparian river 

• Making blow trench in 

open areas for erosion and 

surface runoff 

• Making water ponds in the 

area of basins to withstand 

surface runoff 

• Making gully plug and 

sediment trap on small 

trenches to reduce river 

flow rate 

• Water quality reduction 

periodically (6 months) 

• Implementation of good 

water management to 

improve river water quality 

and reduce flooding 

• Socialization to employees 

and surrounding 

communities 

• Socialization and 

supervision to contractors 

on land clearing activities 

• Regular patrol of the HCV 

area boundary 

• Making a water level 

observation station at a 

location that represents the 

catchment area 

• Water quality 

measurement periodically 

(6 months) with COD, BOD, 

TSS and DO parameter 

• Regular water quality 

testing (once in six months) 

the test parameter are 

COD, BOD, TSS and DO 

• Adding “Monitoring of 

erosion prone areas” point 

• Documentation of flood 

incident and their impact 

• Socialization 

documentation 

 
The HCV assessment was conducted in April 2012. The results of the HCV are used as baseline information in 

developing the management & monitoring plan. The management and monitoring plan is prepared together with 

the consultants in 2012 through a workshop. The program has also been consulted with and approved by 

communities around the concession of PT MPG in 2012. Since then, PT MPG has implemented programs that have 

been crafted from 2013-now (2018). PT MPG also conducted yearly review of the programs. In its implementation 

PT MPG has also conducted stakeholder consultations with surrounding communities periodically to gather input 

for the evaluation of the implemented management and monitoring programs. 
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5. Environmental Impact Assessment 
5.1 Summary 

 

The project/technical boundary in this SEIA study is the location where PT MPG undertakes development activities 

and operations of oil palm plantations, including its main activities and supporting activities, through pre-

construction, construction and operation phases. The project boundary is a boundary that is directly or indirectly 

used for project activities, as well as an important source of impact on the environmental components that 

surround it. 

 

Estate I 

 

Development of oil palm plantation area followed by the construction of a palm oil processing plant with a capacity 

of 90 tonnes of FFB / hr. Based on the guidance from Environmental Agency of Central Kalimantan Province on 

letter number 660/890/BLH/2013 dated 8th October 2013, PT MPG submitted application for preparation of new 

EIA for 9,278 hectares according to HGU. 

 

PT MPG Estate I is located in the West Lahei Sub-district and Central Teweh Sub-district of North Barito Regency 

also Laung Tuhup Sub-district and Barito Tuhup Raya Sub-district of Murung Raya Regency, Central Kalimantan 

Province. 

 

The important impacts that were assessed include the decreased air quality, increased noise, decreased surface 

water quality, erosion & sedimentation, soil degradation, decreased flora & fauna, disturbance on aquatic biota, 

the emergence of social conflict, changes on local community attitude & perception, the opening of business 

opportunities & employment, income increment of local communities and public health disorder. 

 

Environmental management directives 

 

A variety of significant impacts, both positive and negative, must be addressed in the right handling by prioritizing 

controls on the sources of impact. 

 

For a positive impact, its management is aimed at maintaining that impact status and where possible should be 

developed to the maximum extent possible, whereas for negative impacts it is attempted to be prevented or 

minimized and mitigated. 

 

Geophysical components 

 

a. Degradation of water quality 

The direction of environmental management to prevent, minimize and control the impact of water quality 

degradation is: 

• Optimize management and prevention of erosion and sedimentation. 

• Improve the efficiency of the use of fertilizers and pesticides in the maintenance of plants to minimize 

the residual effects of fertilizers and pesticides to a minimum that may enter the river water bodies in 

accordance to applicable provisions. 
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• Develop and implement environmentally friendly plant maintenance SOPs, especially in terms of 

testing, application and monitoring of chemical fertilizers and pesticides used in plantation 

maintenance activities. 

• Pay attention to fertilization aspect such as exact time/frequency, exact dose, exact type and exact 

method. 

• Protection and maintenance of riparian buffer zones. 

 

b. Land degradation 

Soil degradation comes from land clearing activities, maintenance of immature crops and maintenance of 

mature crops. Some environmental management directives that need to be done such as: 

• Control erosion and sedimentation during the land clearing process. 

• Planting cover crop on cleared land. 

• Improve the efficiency of the use of fertilizers and pesticides in the maintenance of plants to minimize 

the residual effects of fertilizers and pesticides to a minimum that may enter the river water bodies in 

accordance to applicable provisions. 

• Develop and implement environmentally friendly plant maintenance SOPs, especially in terms of 

testing, application and monitoring of chemical fertilizers and pesticides used in plantation 

maintenance activities. 

• Pay attention to fertilization aspect such as exact time/frequency, exact dose, exact type and exact 

method. 

 

c. Erosion and sedimentation 

The direction of environmental management to prevent, minimize and control the impact of erosion and 

sedimentation is: 

• Arranging the land clearing schedule by prioritizing the activities during the dry season. 

• Building sediment ponds at specific locations (plantation road, location of office building, housing, and 

other social facilities) intended to capture sediments carried by surface run off. 

• Planting cover crop after clearing the land. 

• Protection and maintenance of riparian buffer zones. 

 

Biological components 

 
a. Flora and fauna 

The direction of environmental management to prevent, minimize and control the impact of declining 

populations of flora and fauna is: 

• Identify areas with high conservation value. 

• Protection and maintenance of riparian buffer zones. 

• Develop conservation areas within the plantation area. 

• Planting trees that can become habitat for protected animals. 

• Maintain and protect the important trees species found at the time of land clearing. 
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b. Aquatic creature 

The direction of environmental management to prevent, minimize and control the impact to the aquatic 

creature is: 

• Optimize environmental management to prevent degradation of river water quality. 

• Controlling the growth of algae or water hyacinth in the river. 

• Protection and maintenance of riparian buffer zones. 

 

Socioeconomic and culture components 

 
a. Potential conflict 

The direction of environmental management to prevent, minimize and control the impact of the emerge of 

potential conflict is: 

• Optimizing the implementation of socialization. 

• Preparing the program together with the local community and related institutions to align it with local 

communities’ expectation and needs. 

• Regular coordination with sub-district head, village head, traditional leader and community leader. 

• Adopt consensus deliberation approach to resolve any problems. 

• Prevent and minimize the environmental pollution during the development of oil palm plantation. 

• Implementing CSR program. 

 

b. Employment opportunities and business opportunities, as well as increased community incomes 

The direction of environmental management to optimize the positive impact of open employment 

opportunities and business opportunities and incomes increment is: 

• Prioritize local workforce with regard to their educational qualifications. 

• Optimize the owners of plasma land as labour in managing the plasma plantations that the company 

has built. 

• Prioritizing local communities around the concession of PT MPG to involve in the FFB transport process. 

• Prioritizing local communities around the concession of PT MPG who have expertise in carpentry to 

involve in infrastructure and plantation facilities development. 

• Provide business opportunities for local communities to sell their fish catches to plantation employees. 

• Provide business opportunities for the local community as a provider of food for workers during the 

construction of oil palm plantations. 

 

c. Perception of the local communities 

The direction of environmental management to prevent, minimize and control the impact of the emerge of 

negative perception from local communities is: 

• Socialize to the local communities before undertaking oil palm plantation development activities. 

• Conduct land ownership inventory with landowners, village heads and company representative. 

• Conducting land inventory to identify area that will be used as plasma area along with village and sub-

district apparatus. 

• Quickly respond and follow up any reports or complaints from the local communities. 

• Optimizing and prioritizing workforce from the villages around the concession. 
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d. Public health components 

The direction of environmental management to prevent, minimize and control the impact of the health 

problems are: 

• Collaborate with Health Offices in both villages and sub-districts to improve community understanding 

about healthy lifestyles. 

• Cooperate with Health Offices of Murung Raya Regency and North Barito Regency in the provision of 

clean water for the local community. 

• Facilitate the construction of hygienic toilet facilities. 

 

Estate II 

 
The planned location of plantation and processing of PT MPG Estate II palm oil mill located in Teweh Tengah sub-

district of North Barito regency is predicted to have a significant impact both positive and negative on the 

environment. The existence of the development plan is realized to interfere with congestion and land traffic 

accidents, degradation of environmental quality such as increased levels of dust and noise and decrease of water 

level to decrease ground water quality. In this regard, an ANDAL assessment activity was conducted in January 

2018 by PT Bawana Rekatama Consultant. 

 
The guidelines for the preparation of an environmental impact assessment (ANDAL) in PT MPG Estate II was already 

in accordance with Ministerial Regulation No. 16 of 2012 on Guidelines for the Preparation of Environmental 

Impact Assessment and referring to other relevant legislation. The scope of the ANDAL assessment is limited to four 

main factors / limits: project / activity boundaries, ecological limits, social boundaries and administrative 

boundaries. The stages of the activities studied are divided into four main stages, namely: pre-construction stage, 

construction phase, operation stage and post operation stage. 

 
Based on the assessment, there are significant impacts both positive and negative. For activities that have a 

positive impact on environmental parameters, impact handling is aimed at maintaining that status or developing it. 

As for the negative impact, it is expected that the company can minimize or possibly eliminate the impact, as for 

the positive impact need to be handled to maintain positive impact and minimize negative impact. Management 

recommendations to minimize negative impacts and maximize positive impacts are formulated into the matrix in 

Table 7.  
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Table 7. Matrix of Environmental Management Recommendations 

No Component Recommendation 

Pre-construction Stage 

1 
Survey and 

Socialization 

Impact Categories: 

+P (Socio-cultural) 

 

Socio-cultural Impact: 

1. Approach with local community leaders 

2. Through the visit and provide an explanation of the planned activities to be performed 

as well as benefits by involving the surrounding community. 

2 The Land Acquisition 

Impact Categories: 

-P (Socio-cultural, Social Economy and Attitudes & Community Perceptions) 

 

Social Economy Impact: 

1. Giving proper compensation 

2. Membership in the plasma program 

3. Guidance to communities whose land is converted 

 

Socio-cultural Impact: 

1. Conducting socialization to the land-owning community on land acquisition plans for 

the development of plantations and palm oil processing plants 

2. Implement the results of agreements that have been made between the company 

with the land owner and involve the community in plasma estate participants 

(revitalization) 

3 
Recruitment and 

mobilization of Labour 

Impact Categories: 

+P (Social Economy, Socio-cultural and Attitudes & Community Perceptions) 

–P (Public Health) 

 

Social Economy Impact: 

1. Socialize job recruitment to the community in the area of activities with the help of 

mediation by sub-district and village government. 

2. Implementation of recruitment and mobilization of labour in accordance with 

applicable laws and regulations 

3. Transparency in the implementation of work and prioritize local workers and 

contractors 

 

Public Health Impact: 

1. The requirements for prospective workers 

2. Conduct health tests and health socialization (especially infectious diseases) 

4 

Deployment of 

equipment and 

materials 

Impact Categories:  N/A 

Air Quality and Noise Impact: 

1. Reducing speed < 30 km/hours in residential locations or worker activity area 

2. Perform periodic maintenance of equipment according to equipment age 

3. Perform watering on equipment transport lines adjacent to residential areas on a 

regular basis 

4. Make the signs on the path of equipment mobilization activities, socialization and 
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No Component Recommendation 

coordination to the community and relevant government agencies on the path and 

provisions of mobilization. 

Construction Stage 

1 Land Arrangement 

Impact Categories: 

+P (Social Economy) 

 

Social Economy Impact: 

1. Provide training in the community development / CSR program to improve workers' 

skills 

2. Optimizing the use of local contractors and local labour services 

2 Land Opening 

Impact Categories: 

+P (Social Economy and Socio-cultural) 

–P (Climate, Hydrology, Physiography and Land) 

 

Climate Impacts: 

Planting as soon as possible to the land that has been opened 

 

Physiographic and Land Impacts: 

1. Make the land clearing gradually 

2. Apply plant block system 

3. Prioritize the process of land opening so the surface of the water table not get too low 

4. Keep the land from being open for a long time 

5. Create drainage that can accommodate and drain the water that ends in the sediment 

pond before it is discharged into the river. 

 

Hydrology Impact: 

Maintaining the vegetated area especially the river border area 

 

Impacts of Land Biota: 

1. Conserve and manage natural vegetation in the use of Galam forest in rivers, ponds, 

gangs or springs 

2. Conducting preventive measures in the prevention and handling of land fires 

 

Socio-Economic Impacts: 

1. Provide a reasonable salary / wage to the employed personnel 

2. Give opportunity for informal sector workers 

 

Socio-Cultural Impact: 

1. Conducting public infrastructure development program 

2. Conducting community health improvement programs 

3. Conducting Micro Enterprise development program 
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No Component Recommendation 

3 

Development of 

Facilities and 

Infrastructure and 

Palm Oil Mill (POM) 

Impact Categories: 

–P (Physiographic and Land, Hydrology and Water Quality) 

 

Land Impact: 

1. Minimize the area of land for the construction of facilities and infrastructure with 

permanent buildings 

2. Placement and arrangement of buildings is not in productive, protected and 

catchment areas 

3. Conducting the construction of facilities and infrastructure, especially office buildings, 

mess and houses with stage construction 

 

Hydrology Impact: 

1. Create drainage / canals with high surface water level control doors 

2. Make a culvert or a bridge on the area of the water basin that pass the trace road 

 

Water Quality Impact: 

Reduce and control oil spill and engine oil. 

Operation Phase 

1 

Nursery Activities, 

Planting, and 

Maintenance and FFB 

Harvesting Activities 

Impact Categories: 

+P (Climate, Air Quality, Physiographic and Land, Hydrology) 

–P (Water Quality, Land Biota, Marine Biota) 

 

Climate and Air Quality Impact: 

1. Replacing plants with better plants for dead plants 

2. Planting cover crop before plant canopy can cover the soil 

 

Land Impact: 

1. Perform fertilization and agricultural lime application before planting 

2. Perform additional fertilizer according to the type and dose needed 

 

Hydrology Impact: 

1. Keeping the land should not be open for a long time 

2. Refreshing the planting of oil palm seedlings 

 

Water Quality Impact 

1. Optimizing the use of inorganic fertilizers and pesticides 

 

Land Biota Impact: 

1. Perform maintenance manually and not chemically 

2. Prepare and take preventive measures in the prevention and control of the impact of 

maintenance due to chemicals (chemicals) 

3. Maintaining as bottom vegetation as long as it does not interfere with the growth of 

oil palm 

 

Marine Biota Impact: 
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No Component Recommendation 

1. Make drainage of water around the nursery and planting area 

2. Making a sedimentary tub on the drainage system 

3. Regular periodic maintenance of the sediment trap, especially during sedimentary 

traps full 

4. Use of fertilizers and pesticides on the procurement of seeds in accordance with the 

dose 

5. Do not wash and dispose of pesticide waste in water bodies 

6. Socialization to the local community especially regarding the nursery and planting 

7. Coordinate with relevant government agencies on nurseries and plantations 

2 
Transportation 

Activities 

Impact Category: 

+P (Social Economy) 

–P (Air Quality, Noise and Public Health) 

 

Air Quality Impact 

1. Use personal protective equipment (PPE) for FFB transport and factory workers 

2. Conduct hardening and compaction of transport roads with special aggregate 

especially on the estate road network 

3. Watering the transport road in the dry season regularly 

4. Perform regular maintenance of transport vehicles according to age 

5. Providing information and socialization of FFB transport activities 

6. Coordinate on air quality management with related technical agencies 

7. Coordinate about air quality management with related technical instance. 

 

Noise Impact 

1. Use of ear plug for employees 

2. Scheduling so that no other worker is present at the location or adjacent to the 

hauling activity 

3. Setting the speed of the vehicle <30 km / h at the residential location 

4. Planted trees titled as buffer noise around the factory 

5. Giving information to communities living around the plantation about the activities of 

FFB transport vehicles and the noise generated 

 

Socio-Economic Impact 

1. Provide career opportunities and occupy strategic positions for local communities 

according to qualifications 

2. Provide wages as per UMP / UMK (Regional Minimum Wages) standards 

3. Improving the local economy by providing business opportunities as a provider of FFB 

transport services and infrastructure for the surrounding community 

4. Helps a good cooperative management system 

 

Community Health Impact: 

1. Require workers to use PPE 

2. Restricting community access to avoid potential activity areas of health problems 

3. Conducting counselling to the community to always maintain the condition of 
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No Component Recommendation 

environmental sanitation in the vicinity of their residence 

4. Providing infrastructure and health facilities in the CSR program 

5. Counselling and training for health and environmental sanitation 

 

3 
CPO Processing 

Activities 

Impact Category: 

+P (Social Economy and Community Behaviour and Perceptions) 

-P (Noise and Water Quality) 

 

Noise Impact: 

1. Create a soundproof generator house (silent) 

2. Apply earplugs for workers and maintenance of generator sets 

 

Water Quality Impact: 

1. Confine water runoff by making drainage and continue with sediment deposition 

ponds before entering water bodies 

2. Any activities that produce used oil should be equipped with oil trap / oil catcher 

 

Social Economy and Community Behaviour and Perceptions: 

1.  Prioritize local workforce 

2. Give a reasonable wage and give opportunity for informal sector workers. 

4 
Corporate Social 

Responsibility 

Impact Category: 

+P (Community Behaviour and Perceptions) 

 

Community Behaviour and Perceptions Impact: 

1. Make short term and long-term community development programs 

2. Increased openness and transparency of community development / CSR activities 

3. Conducting community development activities according to the priority needs of the 

villages around the estate and PKS PT MPG 

4. Involving the community leaders and local community institutions in the preparation 

of the community development program 

Post-Operation Phase 

1 Post Operation 

The extension of HGU and plant rejuvenation for PT MPG Estate II will be reviewed since 

the current initial baseline will be different from the initial baseline during plant 

rejuvenation, because the AMDAL study deadline is only one rotation (± 30 years). 
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6. Land cover image analysis    
6.1 Area of Interest and how it was defined 

 

The carbon stock assessment of PT MPG Estate I is conducted in 2014, the Area of Interest covers all undeveloped 

areas within company concession boundaries, i.e. all areas except for existing company plantations and related 

infrastructure. The AOI covers 5,174ha or 56% of the company area. The carbon stock assessment of PT MPG Estate 

II was conducted by its previous owner in 2015, with AOI covers the entire concession, at the time of the 

assessment the entire concession was 15,650 ha which divided into two concessions. One of the concessions was 

acquired by PT MPG (3,848 ha). From the total area of 3,848 ha, there are 2,650 ha which have gone through NPP 

and this 2,650 ha is included as AOI. 

 

HCSA Toolkit recommended that at a very minimum, a zone of one kilometre beyond the concession borders is 

necessary to ensure forest cover in the landscape is taken into consideration. Considering the recommendation, PT 

MPG re-define its AOI by include the entire concession of PT MPG (Estate I and II) and 5 km buffer as AOI. The 5 km 

is opted to cover the potential HCS area in larger landscape to cover areas that may have potential village 

development program in the future. (Note: The village development program entails PT MPG’s corporate social 

responsibility projects whereby the village land is developed into oil palm assisted by the company. The programme 

is dependent on the willingness of the villages to partake in this programme). PT MPG also redoes the initial 

classification for the new AOI. The image used was Landsat 8 OLI-TIRS Satellite Image with 30m resolution. 

 

PT MPG then conducted the participatory mapping in 2015 for Estate I and 2018 for Estate II, after the acquisition 

process was completed. In 2018, PT MPG completes the Carbon Stock Assessment by conducting the second phase 

of the HCSA assessment entailing Patch Analysis Decision Tree (2018) that covers both Estate I and II. 
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Figure 11. Area of interest (Landsat Satellite Imagery 2014) 

 

The HCS assessment was conducted in 2014 and 2015 using Landsat satellite imagery at March and April 2014 and 

March 2015 respectively. The land cover in 2014 and 2015 may change through time, so PT MPG compare the land 

cover in 2014 with the land cover in 2018 to know whether there are massive changes in the landscape or not. The 

comparison of the two land cover is presented in Figure 12 below. 

 

From Figure 12 we can see that in 2014, the disturbed forest was located on the Northern and Southwest part of 

the concession, the open land was concentrated on the middle and Southern part of the concession and some 

cultivated land on Eastern part of the concession. In 2018, the disturbed forest is still present in the Northern, 

Western and Southwest part of the concession. The cultivated land on the Eastern part of the concession has 

become open land due to crop rotation. In general, the land cover between 2014 and 2018 is more or less the 

same, so the satellite imagery from 2014 still can be used in 2018. The usage of satellite images from 2014 is also 

will not underestimate the current HCS area present on the field. 
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Figure 12. Landsat Satellite Image in 2014 and 2018 

6.2 Description of images used for classification  

 

Images used in this assessment are: 

 

a.  Main: Landsat 8 OLI/TIRS satellite image path row 118/61 date April 2014 (Band 4,5,6). 

b.  Complementary: Landsat 7 ETM+ satellite image path row 118/61 March 2014 (Band 3,4,5). 

c.  Complementary: Landsat 7 ETM+ satellite image path row 118/61 April 2014 (Band 3,4,5). 

d. Landsat 8 OLI/TIRS satellite image path row 118/061 date of acquisition 28 March 2015. 

 

The primary satellite imagery data source for the HCS Assessment was Landsat TM imagery captured in 2014. For 

the most part Landsat 8 is images were used. However, where Landsat 8 imagery was severely cloud affected, 

Landsat 7 images have been used as back up. The key reason for this approach being that Landsat is the only 

reliable source of up to date data with coverage wide enough to enable rapid assessment over all the sites. 

 

Where the images had cloud and shadows, the obscured parts of the images were replaced with matching 

landscape images from other satellite photos. Landsat 7 has a major limitation due to the striping issue and is 

therefore only suited for visual stratification. 

 
 
 
 

2018 2014 



 

49 
 

6.3 Sample image 

 

 
Figure 13. Sample of satellite image (Landsat 7) 

 
Figure 14. Sample of satellite image (Landsat 8) 
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6.4 Method of stratification and software used 

 

Stratification of land cover was primarily done by analysis of satellite imagery using Remote Sensing and 

Geographic Information Systems (GIS) technologies. Land cover stratification is a process to stratify the land cover 

of an area into relatively homogenous classes. The process primarily consists of analysis of satellite imagery using 

Remote Sensing and Geographic Information Systems (GIS) technologies are tools for interpretation of vegetation 

cover. Software used by Ata Marie for image stratification was ArcGIS 10.1. 

 

Stratification was applied for several reasons: 

 

1. Stratification allows the identification of different classes of vegetation each having different forest 

condition characteristics that can be captured in imagery analysis (e.g. colour, canopy closure and 

roughness of the canopy layer). 

2. Forest condition is often correlated (but not always) with forest carbon stock and biodiversity. For example, 

dense fully stocked forest is usually associated with high carbon stocks (and also commonly higher 

biodiversity) than degraded low stocked forest. 

3. Stratification allows for more efficient sample design for ground survey, and easier review of the results of 

forest inventory and aerial survey. 

 

The HCS assessment in PT MPG has used a combination of the following three methodologies to ensure an accurate 

representation of the land cover is achieved: 

 

1. Unsupervised stratification 

Unsupervised stratification involves software analysis of an image where the outcomes (groupings of pixels 

with common characteristics) are generated without the user providing sample classes. The computer uses 

techniques to determine which pixels are related and groups them into classes. The user can specify which 

algorithm the software will use and the desired number of output classes but otherwise does not aid in the 

classification process. 

 

However, the user must have knowledge of the area being classified when the groupings of pixels with 

common characteristics produced by the computer have to be related to actual features on the ground 

(such as wetlands, developed areas, coniferous forests, etc.). 

 

2. Supervised stratification 

Supervised stratification is based on the concept that a user can select sample pixels in an image that are 

representative of specific classes and then direct the image processing software to use these training sites 

as references for the classification of all other pixels in the image. Training sites (also known as testing sets 

or input classes) are selected based on the knowledge of the user. The user also sets the bounds for how 

similar other pixels must be to group them together. These bounds are often set based on the spectral 

characteristics of the training area, plus or minus a certain increment (often based on "brightness" or 

strength of reflection in specific spectral bands). 

 

The user also designates the number of classes that the image is classified into. Many analysts use a 

combination of supervised and unsupervised classification processes to develop final output and classified 

maps. 
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3. Visual stratification 

Visual stratification is a manual digitization process carried out by a user with excellent knowledge of the 

land cover situation and is able to determine each land cover class from a satellite image. 

 

Table 8 describes the identification of the four generic HCS land cover strata using visual stratification methods. 

 

Table 8. Identification of the Four Generic HCS Land Cover Strata in the remote sensing process 

Land Cover Strata Code 
Identification/Detection of Elements 

Colour – hue Texture 

Forest HK Green-dark Coarse/dense to Course moderate 

Old Scrub BT Green-medium Rough - smooth 

Young scrub BM Green-light Smooth 

Cleared / Open Land LT Red, green - bright Smooth 

 

The steps of unsupervised stratification are as follow: 

 

a. Transformation of Images to NDVI (Vegetation Index) 

NDVI is a graphical indicator that can be used to analyse vegetation cover. The input data for calculation of 

the NDVI is (Near-infra-red - Red Band) / (Near-infra-Red Band + Red Band). The result of the NDVI will be 

range between -1 to 1. 

 

b. Transformation of Images to Tasselled Cap Value (Greenness, Wetness, Brightness) 

Each of the Landsat images was transformed to the Tasselled Cap (TC) value. Tasselled Cap is conversion of 

the original bands of an image into a new set of bands with defined interpretations that are useful for 

vegetation mapping. The first tasselled-cap band corresponds to the overall brightness of the image. The 

second tasselled-cap band corresponds to “greenness” and is typically used as an index of photo 

synthetically-active vegetation. The third tasselled-cap band is often interpreted as an index of “wetness” 

(e.g., soil or surface moisture) or “yellowness” (e.g. amount of dead/dried vegetation). 

 

c. Transformation of Images to Principal Component Analysis 

Each of the Landsat images will be transformed to the Principal Component Analysis (PCA) value. Principal 

components analysis is a method in which original data is transformed into a new set of data which may 

better capture the essential information such as vegetation. Often some variables are highly correlated 

such that the information contained in one variable is largely a duplication of the information contained in 

another variable. 

 

d. Scaling Landsat Band 

The scaling method is applied to the Landsat band values so the differences between bands will be wider 

than the normal value (stretching). 
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e. Selection of Band Combination from the Transformations Carried Out 

The following combination of bands is selected from the transformation results (NDVI, TC, PCA) bands to 

create a new dataset of Landsat bands. 

• Band 1 = Red Band (Scaling result) 

• Band 2 = SWIRL Band (Scaling result) 

• Band 3 = PCA Band 3 (From PCA) 

• Band 4 = Wetness Band (From Tasseled Cap) 

• Band 5 = Forth Band (From Tasseled Cap) 

• Band 6 = Sixth Band (From Tasseled Cap) 

• Band 7 = NDVI (From NDVI) 

 

f. Generate 30 Strata Using an Unsupervised Stratification Process 

Process the new band combination to generate 30 land cover strata using an unsupervised stratification 

process. Conduct Quality Control of the differences of 30 strata using Landsat composite 654 to check the 

differences between strata. If the separation of strata is good then go to the next step, but if it is poor then 

re-work the strata. 

 

g. Identification of Water Bodies 

Using Landsat composite 654 the water bodies areas are easy to detect – generally black or dark blue in the 

imagery. If the separation of strata is good then go to the next step, but if it is poor then re-work the strata. 

 

h. Identification of Cloud and Cloud Shadow 

Cloud and its shadow are common issues in stratification – if the image contains cloud and shadow then it 

needs to be replaced with another cloudless image. There are two ways to edit the cloud affected area, one 

using a remote sensing process and the other by manual digitisation. 

 

i. Class Merging from 30 classes down to 9 classes with the same spectral as Landsat 654. 

After the QC process with visual interpretation the 30 strata will be merged into 9 or 10 strata with the 

same spectral properties as Landsat bands 654. This process is needed to make easier if there any edits 

required in the vector process. 

 

The process for quality control and finalisation of the land cover stratification, includes analysis of aerial survey and 

ground inventory are as follow: 

 

a. Raster to Vector Conversion 

Convert the Raster Classification (9 strata) to vector to make adjustment of strata easier. 

 

b. Elimination of Small Patches 

Small patches (4 pixels or less) are merged with an adjacent larger patch. 

 

c. Update the Land Cover Strata with Developed Area 

Using polygons of the developed area supplied by the Client, update the land cover stratification. This 

enables subsequent analysis to concentrate on the undeveloped area. 

 

d. Editing the Land Cover (Vector) Strata with the Composite 654 band of Landsat 
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Overlay the land cover stratification on a composite Landsat 654 band image and edit vectors where errors 

are identified. 

 

e. QC the result of Vector Editing 

QC the 9 land cover strata, merge and rename with the HCS standard names (LDF, YRF, etc.). 

 

f. Edge Matching of Vector Data 

If more than one Landsat scene is used, the multiple scenes were combined via an edge matching process. 

This process will take the best land cover class to update the one that are covered with the cloud or 

shadow. 

 

g. Prepare Draft Land Cover Map for use in Ground Inventory 

 

h. Updating Land Cover Strata Using Forest Inventory Results 

The forest Inventory produces a database of inventory plot points with a carbon per ha value. These are 

grouped into carbon classes as required. This data is used to compare and revise the land cover 

stratification using visual interpretation. 

 

Importantly it must be noted that TFT is not carrying out revision of strata based on individual plot carbon 

figures. Revisions are made where plots show a clear bias in stratification i.e. contiguous groups of plots 

with carbon values well outside the strata range. Final land cover stratification is developed based on 

analysis of the following factors: 

 

• Satellite imagery interpretation. 

• Carbon stock (ton per ha - from inventory data). 

• Species mix (from inventory data), e.g. predominance of pioneer species such as Macaranga spp, 

existence of planted trees (rubber, fruit trees). 

• Diameter distribution and in particular the presence of trees with DBH 30cm up. 

• Plot photo geo-database and observations of inventory teams. 

 

Table 9 shows the approximate carbon mass range associated with each stratum. Note that carbon mass is only 

one of the factors involved in the development of the final stratification. 
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Table 9. Approximate Carbon Mass Range per HCS Land Cover Strata 
 

Land Cover Strata Approximate Carbon Mass (ton per ha) 

HK >75 

BT 35-75 

BM 15-35 

LT 0-15 

 
 

6.5 Map of initial vegetation classes, with legend 

 

Figure 15. Initial land use map 

 

  



 

55 
 

The result of land cover classification show that the land covers were consist of six strata i.e. secondary forest, 

young regeneration forest, scrub, oil palm, cultivated land and open land. This land cover stratification is in 

accordance with the respective land cover classification done by the consultant of both companies, PT MPG Estate I 

and II. The additional phase of the HCS Assessment implemented by PT MPG has expanded its area of interest to 

include the entire concession and the surrounding landscape (5 km beyond the concession of PT MPG). Considering 

this, the data of land cover classification for this report will use the data from PT MPG classification which has 

included the 5 km radius outside the concession boundary. Tabulation of the number of hectares of each land cover 

classification done by PT MPG is presented in Table 10. 

 

From Table 11 below, we can see that the potential HCS areas in the initial land stratification inside the concession 

of PT MPG is about 3,347.41 ha, that consist of forested area (2,060.64 ha) and young regenerating forest (1,286.77 

ha). Majority of these areas are in the set-aside areas (HCV and riparian buffer zones). The forest classification did 

not further classify into high density forest (HDF), medium density forest (MDF) and low-density forest (LDF). This 

has been done for two reasons, first because it is very difficult to accurately differentiate the three strata using 

Landsat imagery (30m res.) and onscreen digitations, the second reason is, from a HCS conservation perspective, all 

three classes are already in the set-aside areas for conservation so there is limited benefit in trying to differentiate 

the classes. 

 

Accuracy Test  

 

Accuracy testing is needed to get a quantitative assessment generated through the classification process of 

maximum likelihood. To measure the accuracy of the initial interpretation and the results of the ground truthing, a 

Kappa index value is calculated using this formula: 

𝐾 =  
𝑃0 − 𝑃𝑒

1 −  𝑃𝑒
 

Where: 

K  = Kappa index 

P0  = Relative observed agreement among raters 

Pe  = Hypothetical probability of chance agreement 

 

 

Accuracy Test Estate I 

 

The CSA assessment for PT MPG Estate I was done by AtaMarie engaged by TFT. After the assessment, AtaMarie 

did not give the raw data to PT MPG so PT MPG cannot provide the calculation for the accuracy test and the 

process of generating final land cover from the initial land cover. Nevertheless, judging from the summary data 

provided by the assessor, the data are quite accurate and there are no obvious errors or disagreement identified 

between the land covers and carbon values. 
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Accuracy Test Estate II 

 
Table 10. Land cover verification result 

Initial class 
Ground Truthing 

Total 
Producer 

accuracy 

User 

accuracy Forest YRF Scrub Cultivated Land Open Land 

Forest 5 3 2 - - 10 100% 50% 

YRF - 2 - 4 4 10 29% 20% 

Scrub - 2 3 3 1 9 60% 33% 

Cultivated Land - - - - - 0 - - 

Open Land - - - - - 0 - - 

Total 5 7 5 7 5 29  

 

∑ 𝑥𝑖𝑖 =
𝑟

𝐼=1
5 + 2 + 3 + 0 + 0 = 10 

∑ (𝑥𝑖+ .  𝑥+𝑖) = (5x10)  + (7x10) +  (5x9)  +  (7x0)  +  (5x0)  =  165
𝑟

𝐼=1
 

𝐾 =  
(29 𝑥 10) − 165

292 −  165
=

125

676
= 0.185 

𝑂𝑣𝑒𝑟𝑎𝑙𝑙 𝑎𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =  
10

29
= 0.345 

 

The result of the Cohen Kappa calculation shows that the index is quite low; this was happened because the initial 

classification failed to identify the cultivated land. Cultivated land in PT MPG Estate II was dominated by old rubber 

that looks like Young Regeneration Forest in the satellite images. From 29 plots, there are 4 plots that were thought 

to be YRF are actually old rubber plantation on the field. There are also 4 plots that were thought to be YRF are 

actually open land in the field. This may have happened because of the gap between the date of the satellite image 

used in the stratification and the ground truthing/carbon stock assessment date. There might be some land 

conversions conducted by the local land owners in the intervening time period. At the time of the assessment, 

some land owner decides to convert their rubber plantation to oil palm because the price of rubber was quite low. 

The other error was on the 3 plots that were thought to be scrub but actually were young rubber. This finding also 

shows that most of the lands in PT MPG estate II are dominated by cultivated land.  

 

Due to the low Kappa index and overall accuracy, classification of the initial land cover map must be corrected. The 

land covers information taken during forest inventory activity was used to refine the initial land cover. The refined 

land cover map is presented in Chapter 8.1. 
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6.6 Table of total hectares per vegetation class 

 

The following table lists the vegetation cover types reported as per initial land cover. 

 
Table 11. Table of total hectares per vegetation classes in the initial land cover 

Land cover class Number of Hectares* % of total concession 

Potential HCS classes: 

High Density Forest 

2,060.64 17 Medium Density Forest 

Low Density Forest 

Young Regenerating Forest 1,286.71 11 

Sub-total 3,347.35 28 

Non-HCS classes, e.g: 

Scrub 1,801.58 15 

Open Land 216.68 2 

Smallholder agriculture, plantation, etc. 6,578.44 55 

Sub-total 8,585.70 72 

TOTAL 11,928.02 100 

*Based on mapping software 

 
 

6.7 Summary of which areas are potential HCS forest, subject to further analysis 

 

In HCSA Toolkit, the potential HCS forest cut-off lies between the Scrub and Young Regenerating Forest categories, 

where YRF, LDF, MDF, and HDF are considered HCS forest. Based on Table 11, a total area of 3,347.41 ha or 28% of 

the AOI should be considered as potential HCS area for further analysis in the HCS patch analysis process. However, 

this value will change after refinement in the refined land cover. 
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7. Forest inventory results  
7.1 Inventory sample design and plot rational 

 

The forest inventory sample design that was used by Ata Marie for Estate I are different with the forest inventory 

sample design used by Aksenta for Estate II. Notwithstanding this, the two forest inventory designs have produced 

the same type of data, regardless of the methodology or design, the result of both assessments are therefore 

combined to determine the value of carbon stock on the AOI. The explanation of each sample design is as follow: 

 
Estate I 

 
Carbon levels were estimated from plots located within each Land Cover Strata. Sampling points were planned 

prior to going to the field using the preliminary Land Cover stratification. Inventory was planned to ensure 

measurement of a minimum of 20 plots per land cover class per region. Plots were located every 75m along 

transects cut on predetermined compass bearings from a predetermined starting point. Factors taken into account 

for planning plot locations include: 

 
1. The transects were planned to pass through all land cover classes. 

2. Because of time limitations, starting points were for the most part located at accessible points (along roads, 

rivers and canals) to minimize mobilization time. The plot shape used was concentric circular plots with 

areas of 0.05 and 0.01 hectares respectively. Total sampling plots taken were 84 plots in 9 transects with 6-

12 plots each transect. The start of each transect is illustrated in Figure 16 in section 7.2 below. 

 

Estate II 

 

In order to obtain high accuracy, field sampling method in this activity uses Stratified Random Sampling. This 

method can produce more precise estimates than other methods (MacDicken, 1997). Stratification becomes very 

effective to be used because it affects the increase in homogeneity within each stratum. This system also reduces 

the possibility of large differences between plots and increases accuracy even with a small number of plots. 

Therefore, vegetation type and density is an important criterion in stratification of the study area. In addition, 

systematic sampling was done in each plot to facilitate the team to search plot in the field. However, the technical 

aspects of field implementation that facilitate the survey team were also taken into consideration, so that the 

implementation can be effective and efficient in terms of time and cost. 

 
The number of sampling plots in the field is adjusted to the result of land cover stratification as described in the 

previous section. Random sampling is not proportional to avoid unrecognized land cover strata that have small 

area. In each land cover strata there were three random sample plots taken. In each sample plot a path is made of 

three plots. Total numbers of sampling plots taken were 29 plots, that consist of 9 plots in shrub, 10 plots in young 

regeneration forest and 10 plots in forest.  
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7.2 Map indicating plots 

 
Figure 16. Sampling Plots Estate I 

 
Figure 17. Sampling plots Estate II 

Note that the sampling plots were created by PT HAL team in 2015 for the entire PT HAL concession area, some of 

which are now located outside the scope of this HCS Assessment. 
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7.3 Forest inventory team members and roles 

 

Estate I 

 
a. Dadi Ardiansyah: GIS expert, Forest Inventory 

b. Sofyan Iskandar: Team Leader, Forest Inventory, Carbon expert 

c. Siswondo Parman: Social expert 

d. Budi Tri Prasetia: Biodiversity expert 

e. Surveyor PT MPG 

f. General Affair PT MPG 

 

Estate II 

 

a. Anwar Muzakkir: Team Leader and carbon expert 

b. Ryan Karida Pratama: GIS expert 

c. Yudha Utama: Carbon analyst and  

d. Reza Ahda: Biodiversity expert 

e. Surveyor PT MPG 

f. General Affair PT MPG 

 

 

7.4 Methodology used for forest sampling 

 

Forest Sample Precision and Accuracy Targets and Sampling Intensity 

 
The recommended precision targets used by Ata Marie for the HCS assessment are: 

 
1. Forest carbon stock inventories are planned for the purposes of attaining carbon stock estimates with 90% 

confidence intervals to within 10% of the total carbon stocks for the designated above ground carbon 

pools. 

2. Variability within stratum may exceed the overall carbon precision target, provided the precision target for 

the total carbon estimate is achieved. 

3. It is desirable but not necessary that the target precision levels are achieved, provided that fair and 

reasonable endeavours are made in the HCS planning and implementation phases. 

 

The plot shape used was concentric circular plots with areas of 0.05 and 0.01 hectares respectively. The Figure 18 

below shows the layout of a single HCS plot. Small diameter trees (<15cm DBH) were measured in the small plot. 

Large trees (>=15cm DBH) were measured in the large plot. 
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Figure 18. Layout of single HCS Plot 

Different with Ata Marie, in their assessment, Aksenta was using box plot. In each plot there is a sub-plot that has 

certain measurements according to the measured size or vegetation object such as the diameter at breast height 

(DBH). The design of sampling plot and its repetition is presented in Figure 19 below and the sub-plot size is 

presented in Table 12 below. 

 

Figure 19. Forest plot sampling 
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Table 12. Sub-plot size for biomass sampling 
 

Sub-plot size Sample Biomass 

1x1 m Herbaceous plants, shrubs, litters and seedling with diameter ranged from 2-5 cm. 

5x5 m 
All kind of Lianas, palms, trees with the Diameter on Breast Height (DBH) ranged from 5-10 cm, dead 

trees with diameter ranged from 5-10 cm. 

10x10 m 
All trees with DBH ranged from 10-20 cm, dead trees with DBH ranged from 10-20 cm, dead wood with 

diameter ranged from 10-30 cm. 

20x20 m 
All trees with DBH ranged from 20-35 cm, dead trees with diameter 20-35 cm, dead wood with diameter 

more than 30 cm. 

40x40 m All trees with DBH more than 35 cm. 

 
 
Navigation to Plots 

 
The inventory teams navigated to the nominated plot locations on the grid 

 
a. Inventory team leaders were provided with instructions for each transect including: 

• Map 

• Starting point co-ordinates (in GPS) 

• Transect compass bearing 

• Transect length in km. 

• No of plots to be measured 

 

b. Navigate to the start point of the nominated transect line using Gamin GPS, and save a waypoint at the 

exact location of the start point. Because the Garmin are single frequency GPS receivers they usually have 

no problems operating under forest canopy. 

 

c. Place a pole at the start point. Label the pole with flagging tape. Record on the flagging tape the transect 

number and the compass bearing of the transect. 

 

d. Traverse the land along the planned compass bearing. The hip chain is used to measure the distance. 

Travelled along the transect from the starting point, and to identify the location of the plot centre points. A 

hip-chain is used to measure distance for two reasons. 

• The hip chain is a rapid and simple method of distance measurement with a high level of accuracy 

(reportedly ±0.2%). 

• The hip chain lays down a cotton line that physically shows the location of the transect and the exit 

route. 

 

e. The transect should be located strictly along the planned compass bearing route. Should the field team 

meet a significant obstacle such as a cliff or waterway, there are two alternatives: 

• Where possible the survey team shall detour around the obstacle and restart the survey at the nearest 

possible point along the transect route. 
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• The survey team shall terminate the survey work on the transect. 

 

f. Plot centre points should be located every 75m along the transect. 

 

g. Plots should not be moved for any reason. If a plot cannot be measured due to safety reasons it should be 

noted as “not measured”, and the sampling should resume at the subsequent plot centre point. 

 

Plot Demarcation 

 
a. Place a pole at the centre of the plot. Label the pole with flagging tape. Record the plot ID on the flagging 

tape. Standing trees should not be used as plot markers. 

 

b. Capture GPS waypoint at the centre point of the plot and write the waypoint no in the field book. Waypoint 

numbers should be the running number produced by the GPS. Do not edit this number. 

 

c. The following identification information shall be recorded in the field book for all plots: 

• Concession Name, Date, Field team leader name. 

• Transect, plot number, GPS waypoint number for plot centre point. 

• HCS class in plot based on generic definitions provided. 

• Soil/underfoot conditions. E.g. peat, mineral soil, marine clay soil, standing water. 

• General description of the plot and surrounding area, including evidence of fire, logging, and other 

human activity e.g. rubber or other agriculture crops. 

 

Tree Measurement 

 
a. Identification of “In” trees: An “In” tree is defined as a tree where the centre of the tree stem at DBH height 

is within the boundaries of the plot. Trees on the edge of the plot are checked using a nylon rope marked at 

the correct plot radius. 

 

b. Each tree shall be labelled with flagging tape. The label shall record the tree number as recorded in the field 

book. 

 

c. Species: All trees measured in the plot should be assessed for species. Species will be identified in the field 

according to their common (local name) name. A list of 3 letter codes shall be kept by the team leader, and 

cross referenced with other team leaders on a regular basis to ensure all teams are using the same codes. 

 

d. DBH: All trees greater or equal to 15cm DBH shall be measured in the large plot. In addition to the large 

trees, all trees greater than or equal to 5cm and less than 15cm DBH shall be measured in the small plot. 

Diameter at breast height is defined as follows: 
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Table 13. Tree measurement method 

Tree form Measurement method Illustration 

Well-formed tree 

Stem diameter is measured at 1.3m above ground. If tree is 

located on sloping ground the 1.3m height should be 

measured from the uphill side of the tree. 

 

Tree forks below 1.3m 
The diameter of each stem is measured separately at 1.3m 

above ground from the uphill side of the tree. 

 

Tree has large deformity 

at 1.3m 

The stem diameter is measured at 0.5m above the point 

where the deformity terminates. 

 

Buttressing occurs above 

1.3m 

The stem diameter is measured at 0.5m above the point 

where the buttressing terminates. 

 
 

 

Tree height to be measured is the total tree height from ground to the highest point in the tree canopy. 

Tree height is measured using Trupulse rangefinder units provided. 
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7.5 Methodology used for carbon calculations 

 

Estate I 

 

Approach 

 
Inventory data collected in inventory plots is entered and checked in an excel spreadsheet, and then imported into 

an Access database for analysis. Biomass and carbon content is initially calculated by tree using the Allometric 

Equations method. This data is then used to calculate the following: 

 

• Total biomass and carbon mass per plot. 

• Strata averages of total biomass and carbon mass per ha, as well as strata averages distributed by diameter 

class. 

• 90% confidence intervals. 

• Statistical difference (or not) between strata using the Scheffé's test. 

 

Biomass is reported in bone dry tons per ha. The Carbon (C) fraction of biomass is reported in tones of C/ha (Mg 

C/ha). 

 

 

Stems per hectare 

 
Stems per hectare are calculated from the plot size. The equation used is: 

 
Stems per hectare = (Count of trees in the plot) / (Plot size in hectares) 

 

 

Tree Biomass 

 
Tree biomass was estimated for the living trees with DBH larger or equal to 5 cm using the Allometric Equations 

method. The following equation for wet tropical forests (Chave, et. al. 2005) was applied. This widely used equation 

relates DBH, total tree height and species specific wood density (ρ) to estimate Above Ground Live Biomass (AGLB) 

per tree measured in the forest plots. The resulting AGLB is the total biomass of the stem, crown, and leaves for 

trees in kilograms. 

 
AGLBi = 0.0776 [ρiD2

iHi] 0.940 

 

Where: 

 
AGLB = Above ground live biomass in kilograms 

D = Diameter at breast height (1.3m above ground) in centimeters 

H = Total tree height in meters 

ρ = Specific gravity in grams per cubic centimeter 
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Chave et al. (2005) found that locally, the error on the estimation of a tree’s biomass was in the order of ± 5%. 

Genus and/or species specific gravity values were determined for the species observed in the inventory from the 

following sources in order of priority: 

 
1. Global Wood Density Database. Chave J, Coomes DA, Jansen S, Lewis SL, Swenson NG, Zanne AE (2009), 

towards a worldwide wood economics spectrum. Ecology Letters 12(4): 351-366. Preference is given to 

wood density estimates from Indonesia and South East Asia, in order of priority. 

2. IPCC (2006): 2006 IPCC Guidelines for National Greenhouse Gas Inventories. Volume 4. Table 4.13 – Basic 

Wood Density of Tropical Tree Species. 

3. Where no wood density was available for the species, there were assigned a wood density value of 0.585 

g/cm3. This figure was derived from the weighted average wood density of tree species in the forest 

inventory with identified wood density estimates. 

4. For palms, specific gravity is assumed to be 0.247 ton / green m3. 

 

 

Palm Biomass 

 
The equation used for estimating palm biomass was: 

 
Palm Biomass2 (tonne) = [Specific gravity] * D2/40000*(palm height) 

 

For palms, specific gravity is assumed to be 0.247 tones per green m3. 

 
 
Tree and Palm Carbon Content 

 
The C fraction of biomass is calculated in tones of C (Mg C). The equation used for estimating Tree and Palm Carbon 

Content was: 

Carbon Mass (tone) = Biomass * (Carbon conversion factor) 

 

The carbon conversion factor estimates the carbon component of the vegetation biomass. This can be derived for 

specific forest types or the IPCC standard value of 0.47 can be used. In this case the IPCC standard value has been 

used. 

 

 

Carbon Mass per Hectare 

 
The equation for estimating tree carbon mass per hectare is: 

 

Total Carbon (tonne/ha) = Σ ([Tree Carbon]) / [Plot size in hectares] 

 

Separate calculations of volume are made for estimating tree volume in sub-plots because the plot size differs 

between the main and subplot. 
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Estate II 

 

IPCC (2006) and RSPO (2014) mentioned carbon pools in the field consisting of above ground biomass (AGB), below 

ground biomass (BGB), necromass of dead wood (woody debris), litters, and soil carbon. Based on the HCSA toolkit, 

the measurement of carbon stocks is calculated from above ground biomass. The methodology used in carbon 

calculation was non-destructive sampling or non-harvesting carbon analysis method. In practice, the measurement 

of carbon was done by measuring the diameter of the tree trunk. The diameter was measured at the breast high 

(DBH), it is about 130 centimeters from the ground or at the breast heigh of an adult. The measured DBH values 

were then incorporated into the allometric equations that were previously obtained at the desk study review prior 

to the field assessment. The allometric equations used are allometric equations for estimating the biomass of a tree 

using its diameter value. 

 
The results of allometric equations and laboratory analysis produce an alleged value on dry or biomass weight 

levels and not in carbon units. Analysis of carbon content in an object or carbon source requires specific method 

and special equipment that high in cost. In addition, up to now, there are still differences in method of determining 

carbon content at the biomass and necromass levels. Therefore, to obtain the estimated value of carbon originating 

from biomass and necromass in the study area the general value of global level 0.47 of biomass and necromass 

value is used (IPCC, 2006). This also complies with SNI 7724:2011 on “Measurement and calculation of carbon 

stock: Field measurement for ground-based forest carbon accounting”. Based on those two standards, the general 

equation for estimating the value of total carbon stock on the field is as follow: 

 

CS = 0.47 x AGB 

CS   = Carbon stock 

AGB  = Above ground biomass 

0.47 = Conversion factor 

 

In order to know the total amount of carbon stocks in the study area, extrapolation of the carbon values resulting 

from the calculation in each plot is required. In this carbon stock assessment, extrapolation of carbon stocks is 

based on the size of previously classified stratum. 
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7.6 Indicative photos of each vegetation class 
 

Estate I 
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Shrub Open Land 
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Estate II 

 

Forest Young Regeneration Forest 
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Scrub Open Land 
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7.7 Statistical analysis (allometric used, confidence tests, justification) 

 

Estate I 

 

The 90% confidence intervals (CI) were calculated from the calculated carbon per ha in each plot using the 

following standard formula: 

CI = tα/2 ∙ s/√n 
Where: 

t is the Student’s t value, 

α determines the level of confidence 

s is the standard deviation of the sample and n is the sample size. 

 

In addition, a Scheffé's test was applied to provide a single-step multiple comparison procedure of all possible 

contrasts among the factor level means. 

 

Tree biomass was estimated for the living trees with DBH larger or equal to 5 cm using the Allometric Equations 

method. The following equation for wet tropical forests (Chave, et. al. 2005) was applied. 

 
Table 14. Carbon stock statistics (stem per hectare by DBH class) 

Land cover strata 
Stem per hectare by DBH class 

Total 5-15 15-30 30-50 50+ 

Potential  HCS strata 
Forest 1,013 883 57 48 25 

YRF 1,263 1,189 45 18 11 

Non HCS strata 
Shrub - - - - - 

Open land - - - - - 

 
Table 15. Carbon stock statistics (Carbon by DBH class) 

Land cover strata 
Carbon (ton per ha) by DBH class 

Total 5-15 15-30 30-50 50+ 

Potential  HCS strata 
Forest 90.3 24.6 6.8 17.0 41.9 

YRF 53.7 27.7 4.9 6.0 15.1 

Non HCS strata 
Shrub - - - - - 

Open land - - - - - 

 
 
A total of 84 inventory plots were measured. The Forest strata has an average carbon stock of 90.3 ton per ha while 

the YRF strata has an average carbon stock of 53.7 ton per ha. The stocking of trees with diameter over 50cm 

averages 17 stems per ha in the Forest strata indicates the strata remains in relatively good condition. Table 16 

shows the results of the Scheffe test. Results indicate that the strata are statistically different at the 90% 

confidence level. 
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Table 16. Result of Scheffe analysis for PT MPG I  

Scheffe analysis 

Variables N SS Average 

YRF 18 15,110 53.7 

Forest 66 230,058 90.3 

SSE 245,168  

MSE 2,990 

p 0.05 

k 2 

N 84 

F(p, k-1, N-k) 3.96 

 

Pair Wise Differences Between Sample Means 

Land Cover Strata YRF Forest 

YRF - 36.6 

 
Scheffe Comparison Values 

Land Cover Strata YRF Forest 

YRF - 28.9 

 

Significant Differences 

Land Cover Strata YRF Forest 

YRF - Yes 

 
 
Estate II 

 
Calculation of uncertainty in carbon stock estimation 

 
The estimation of carbon stocks in certain region has uncertainty factor at each stage of the activity, start from land 

cover classification and vegetation stratification, plot sampling design, carbon measurement on the field, allometric 

equations used, laboratory testing, until scaling-up process at the AOI level. Therefore, IPCC GPG (2003) suggests 

the following equations to calculate the uncertainty: 

𝐔(%) =
𝟎. 𝟓(𝑪𝑰𝟗𝟓%)

𝒚
𝒙𝟏𝟎𝟎% 

Where: 

U (%)   = Uncertainty in % 

CI 95% = Confidence interval 95% 

y           = Mean of carbon stock 
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The calculation of carbon stocks was carried out on above ground biomass. The estimation of tree biomass was 

carried out by referring to the allometric equations derived from the result of implemented and credible research. 

The main reference used in this assessment is the Guidelines for the Use of Allometric Models for Biomass 

Assessment and Indonesia Forest Carbon Stock (Centre for Conservation and Rehabilitation Research and 

Development, Forest Research and Development Agency, Ministry of Forestry, 2012, Regulation of the Head of 

Forestry Research and Development Agency No.P.01 / VIII-P3KR / 2012). Using allometric equation, we can 

estimate the biomass of a tree from its diameter the allometric equation used is as follow: 

 

W = 0.19999 x D2.15 

Where: 

W  = Weight of tree biomass (kg) 

D = Diameter at the breast height (cm) 

 

The estimation of above ground biomass for herbs, tree seedlings and other forest floor vegetation was carried out 

by taking destructive samples of all living biomass on the 1x1 plot. The sampling was repeated three times on 

different plots. The destructive sampling was taken for wet weighing in the field and later taken to the laboratory 

for dry weighting of the biomass. 

 

To obtain the estimated value of carbon originating from biomass and necromass in the assessment areas, the 

general value of global level 0.47 of biomass and necromassa value is used (IPCC, 2006). This value is also in 

accordance with the national standardization agency BSN (2011: SNI 7724). 

 

The strata have also been put through ANOVA test and the forest stratum is found to be significantly different from 

other strata. The YRF stratum is significantly different with other strata except with cultivated land, this happened 

because the cultivated land in the assessment areas are consist of old rubber plantations which have high carbon 

value. 

 

Anova: Single Factor       

       

SUMMARY       

Groups Count Sum Average Variance   

Forest 5 460.2720 92.0544 125.8287   

YRF 7 371.9908 53.1415 291.6457   

Scrub 5 137.1512 27.4302 16.0931   

Cultivated Land 7 247.1013 35.3002 293.0626   

Open Land 5 38.3820 7.6764 6.0994   
       

ANOVA       

Source of Variation SS df MS F P-value F crit 

Between Groups 20,615.3535 4 5,153.8384 30.1663 0.0000 2.7763 

Within Groups 4,100.3348 24 170.8437    
       

Total 24,715.6884 28     

 



 

75 
 

Conclusion: Because the F > F crit (30.1663 > 2.7763), therefore we reject the null hypothesis. The means of the five 

populations are not equal and at least one of the means is different at the 95% confidence level. However, the 

ANOVA does not tell you where the difference lies, so Scheffé was performed. 

 
Table 17. Result of Scheffe analysis for PT MPG II 

Scheffe analysis 

Variables N SS Average 

Forest 5       503.31  92.05 

YRF 7    1,749.87  53.14 

Scrub 5          64.37  27.43 

Cultivated Land 7    1,758.38  35.30 

Open Land 5          24.40  7.68 

SSE 4,100.33  

MSE 170.85 

p 0.05 

k 5 

N 29 

F(p, k-1, N-k) 2.776 

 
Pair Wise Differences Between Sample Means 

Land Cover Strata Forest YRF Scrub Cultivated Land Open Land 

Forest 

  

38.92 64.62 56.75 84.38 

YRF 

  

25.71 17.84 45.46 

Scrub 

  

7.87 19.75 

Cultivated Land 
  

27.62 

Open Land   

 
Scheffe Comparison Values 

Land Cover Strata Forest YRF Scrub Cultivated Land Open Land 

Forest 

  

25.50 27.55 25.50 27.55 

YRF 

 

25.50 23.28 25.50 

Scrub 
 

25.50 27.55 

Cultivated Land  25.50 

Open Land   

 
Significant Differences 

Land Cover Strata Forest YRF Scrub Cultivated Land Open Land 

Forest 

  

Yes Yes Yes Yes 

YRF 

 

Yes No Yes 

Scrub 
 

No No 

Cultivated Land  Yes 

Open Land   

 
From the result of Scheffé test above, we can see that the forest stratum is significantly different with other strata. 

The YRF stratum is significantly different with other strata except with cultivated land, this happened because the 

cultivated land in the assessment areas are consist of old rubber plantations which have high carbon value.  
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7.8 Summary of statistical analysis of carbon stock results per vegetation class 

 

Table 18. Summary of statistical analysis of carbon stock results per vegetation class Estate I 

Land cover class 

Number 

of Plots 

(Plots) 

Stems per 

hectare 

(stem/ha) 

Basal 

Area 

(m2) 

Average 

Carbon 

Stocks 

(tonC/ha) 

Standard 

error of the 

mean 

Confidence limits 

(90%) 

      Lower Upper 

Open Land - - - - - - - 

Scrub - - - - - - - 

Young Regenerating 

Forest 
18 1,263 15.56 53.7 29.81 38.9 68.5 

Low Density Forest 

66 1,013 20.22 90.3 59.49 75.7 104.9 Medium Density Forest 

High Density Forest 

 
A total of 84 inventory plots were measured. The Forest strata has an average carbon stock of 90.3 ton per ha while 

the YRF strata has an average carbon stock of 53.7 ton per ha.  

 
 
Table 19. Summary of statistical analysis of carbon stock results per vegetation class Estate II 

Land cover class 

Number 

of Plots 

(Plots) 

Stems per 

hectare 

(stem/ha) 

Basal Area 

(m2) 

Average 

Carbon 

Stocks 

(tonC/ha) 

Standard 

error of the 

mean 

Confidence limits (90%) 

      Lower Upper 

Open Land 5 422.50 3.81 7.68 2.47 5.515 9.845 

Cultivated Land 7 1,720.54 19.16 35.30 17.12 22.618 47.982 

Scrub 5 1,906.25 14.93 27.43 4.01 23.915 30.945 

Young Regenerating 

Forest 
7 1,283.93 23.71 53.14 17.08 40.487 65.793 

Low Density Forest 

5 2,022.50 44.99 92.05 11.22 82.215 101.885 Medium Density Forest 

High Density Forest 

 
A total of 29 inventory plots were measured. The Forest strata has an average carbon stock of 67.10 ton per ha 

while the YRF strata has an average carbon stock of 30.51 ton per ha.  
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7.9 Forest inventory results 
 

Table 20. Forest inventory class 

Land cover class 

Average carbon 

value 

(Estate I / II) 

Physical description of the land cover, e.g. species mix, forest type (pioneer, 

regenerating, primary etc.), diameter distribution, structural indices, maturity 

indices, etc. 

Open Land 0.00 / 7.68 Recently cleared land with mostly grass or crops. Few woody plants. 

Cultivated land 0.00 / 35.30 

The cultivated areas are dominated by rubber with different ages, some of the 

rubber plantation has been converted to oil palm by the land owner because 

the price of rubber is so low. 

Scrub 0.00 / 30.98 

Land areas that have generally been cleared in the past. Dominated by low 

scrub with limited canopy closure. Includes areas of tall grass and fern with 

scattered pioneer species trees. 

Young Regenerating 

Forest 
53.70 / 53.14 

YRF and highly disturbed remnant forest. Diameter distribution dominated by 

trees 10-30cm and with higher frequency of pioneer species compared to 

forest.  

Forest (high, medium 

and low-Density Forest) 
90.30 / 92.05 

Closed canopy natural forest ranging from high density to low density forest. 

Inventory data indicates presence of trees with diameter > 30cm and 

dominance of climax species. 
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8. Land Cover Classification  
8.1 Refined land cover map with title, date, legend and any HCS forest patches identified 

 

The refined land cover map is developed from initial land cover map. The following information is used in the 

refinement process: 

 

1. Carbon stock measurement. 

2. Species mix (from inventory data), e.g. predominance of pioneer species such as Macaranga spp, existence 

of planted trees (rubber, fruit trees). 

3. Diameter distribution and in particular the presence of trees with DBH 30cm up. 

4. Plot photo geo-database and observations of inventory teams. 

 

 

Figure 20. Refined land cover 
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9. Patch Analysis Result         
9.1 Results of Decision Tree 

 

Table 21. Result of decision tree analysis 

Patch 

number 

Total 

area 

(ha) 

Of which 

core (ha) 

Priority 

Description of Decision Tree results (Low-LP, Med-MP, High-

HP) 

1 36.16 12.61 Low Priority Indicative Conserve because provide Landscape Linkages 

2 74.63 36.25 Medium Priority Indicative Conserve because it is connected to the HPP 

3 2.59 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

4 1.60 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

5 12.02 0.74 Low Priority Indicative Conserve because it is provide connectivity 

6 9.04 0.42 Low Priority Indicative Conserve because it is connected to the HCV 

7 369.71 258.12 High Priority Indicative Conserve because high priority 

8 434.19 237.02 High Priority Indicative Conserve because high priority 

9 46.65 21.72 Medium Priority Indicative Conserve based on the result of RBA 

10 94.20 20.25 Medium Priority Indicative Conserve based on the result of RBA 

11 0.91 0.00 Low Priority Indicative Conserve because provide landscape linkage 

12 15.06 3.13 Low Priority Indicative Conserve because it is connected to the HPP 

13 0.87 0.00 Low Priority Indicative Conserve because it is connected to the HPP 

14 165.16 100.03 High Priority Indicative Conserve because high priority 

15 8.35 0.04 Low Priority Indicative Conserve for give and take 

16 633.76 372.41 High Priority Indicative Conserve because high priority 

17 0.43 0.00 Low Priority Indicative Conserve because it is connected to the HPP 

18 1.31 0.00 Low Priority Indicative Conserve because it is connected to the HPP 

19 2.36 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

20 456.82 344.52 High Priority Indicative Conserve because high priority 

21 2.66 0.00 Low Priority Indicative Conserve because it is provide connectivity 

22 3.19 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

23 3.88 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

24 18.37 0.05 Low Priority Indicative Conserve because it is connected to the HCV 

25 228.13 147.19 High Priority Indicative Conserve because high priority 

26 8.21 0.10 Low Priority Indicative Conserve because it is connected to the HCV 

27 533.06 432.97 High Priority Indicative Conserve because high priority 

28 69.23 10.52 Medium Priority Indicative Conserve because it is connected to the HCV 

29 0.64 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

30 2.29 0.00 Low Priority Indicative Conserve because it is connected to the HCV 
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Patch 

number 

Total 

area 

(ha) 

Of which 

core (ha) 

Priority 

Description of Decision Tree results (Low-LP, Med-MP, High-

HP) 

31 552.42 409.94 High Priority Indicative Conserve because high priority 

32 1.80 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

33 7.06 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

34 68.34 34.15 Medium Priority Indicative Conserve based on the result of RBA 

35 0.78 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

36 1.54 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

37 0.76 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

38 14.29 0.06 Low Priority Indicative Conserve because provide landscape linkage 

39 0.74 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

40 2.02 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

41 0.63 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

42 1.46 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

43 0.50 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

44 1.14 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

45 2.03 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

46 0.77 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

47 4.35 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

48 61.33 23.98 Medium Priority Indicative Conserve based on the result of RBA 

49 2.02 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

50 10.90 0.34 Low Priority Indicative Conserve because it is provide connectivity 

51 0.58 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

52 0.53 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

53 0.49 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

54 1.79 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

55 1.93 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

56 0.59 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

57 4.99 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

58 2.98 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

59 3.68 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

60 0.98 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

61 6.33 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

62 7.07 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

63 84.59 13.59 Medium Priority Indicative Conserve because it is provide connectivity 

64 2.78 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

65 7.35 0.00 Low Priority Indicative Conserve because it is connected to the HCV 
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Patch 

number 

Total 

area 

(ha) 

Of which 

core (ha) 

Priority 

Description of Decision Tree results (Low-LP, Med-MP, High-

HP) 

66 2.26 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

67 1.51 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

68 2.28 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

69 0.87 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

70 13.12 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

71 0.59 0.00 Low Priority Indicative Develop  because high risk 

72 1.77 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

73 7.86 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

74 0.46 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

75 0.51 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

76 125.83 50.22 Medium Priority Indicative Conserve based on the result of RBA 

77 0.42 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

78 2.87 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

79 12.03 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

80 0.55 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

81 11.46 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

82 1.09 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

83 18.24 0.04 Low Priority Indicative Conserve because it is connected to the HCV 

84 8.62 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

85 3.70 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

86 0.71 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

87 0.90 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

88 0.99 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

89 4.82 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

90 13.07 0.07 Low Priority Indicative Conserve because it is connected to the HCV 

91 2.95 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

92 24.49 8.27 Low Priority Indicative Conserve because it is connected to the HCV 

93 0.47 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

94 6.05 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

95 11.19 0.08 Low Priority Indicative Conserve because it is provide connectivity 

96 2.49 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

97 2.62 0.00 Low Priority Indicative Conserve because provide landscape linkage 

98 5.25 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

99 15.28 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

100 5.64 0.00 Low Priority Indicative Conserve because it is connected to the HCV 
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Patch 

number 

Total 

area 

(ha) 

Of which 

core (ha) 

Priority 

Description of Decision Tree results (Low-LP, Med-MP, High-

HP) 

101 25.93 0.75 Low Priority Indicative Conserve because it is connected to the HCV 

102 5.27 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

103 1.01 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

104 13.77 2.35 Low Priority Indicative Conserve because provide landscape linkage 

105 4.03 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

106 0.74 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

107 3.08 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

108 3.13 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

109 4.27 0.00 Low Priority Indicative Conserve because provide landscape linkage 

110 1.20 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

111 0.54 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

112 3.03 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

113 3.93 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

114 2.21 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

115 0.85 0.00 Low Priority Indicative Conserve because it is connected to the HP 

116 1.14 0.00 Low Priority Indicative Conserve because it is connected to the HP 

117 1.29 0.00 Low Priority Indicative Conserve because it is connected to the HP 

118 3.24 0.00 Low Priority Indicative Conserve because it is connected to the HP 

119 42.00 8.20 Low Priority Indicative Conserve because it is connected to the HP 

120 4.61 0.00 Low Priority Indicative Conserve because it is connected to the HP 

121 6.04 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

122 11.46 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

123 3,168.68 2,495.84 High Priority Indicative Conserve because high priority 

124 1.13 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

125 1.86 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

126 3.89 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

127 8.80 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

128 12.60 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

129 23.25 5.30 Low Priority Indicative Conserve because provide landscape linkage 

130 0.66 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

131 7.46 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

132 5.74 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

133 6.82 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

134 5.23 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

135 1.44 0.00 Low Priority Indicative Conserve because it is connected to the HCV 
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Patch 

number 

Total 

area 

(ha) 

Of which 

core (ha) 

Priority 

Description of Decision Tree results (Low-LP, Med-MP, High-

HP) 

136 2.62 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

137 1.33 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

138 1.39 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

139 8.00 0.03 Low Priority Indicative Conserve because it is connected to the HCV 

140 75.74 31.79 Medium Priority Indicative Conserve based on the result of RBA 

141 1.18 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

142 0.61 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

143 35.19 6.43 Low Priority Indicative Conserve because it is connected to the HCV 

144 0.56 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

145 0.54 0.00 Low Priority Indicative Conserve because it is connected to the HP 

146 0.45 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

147 8.82 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

148 3.39 0.00 Low Priority Indicative Conserve because it is connected to the HCV 

149 378.49 252.93 High Priority Indicative Conserve because high priority 

150 19.61 1.35 Low Priority Indicative Conserve because provide landscape linkage 

151 5.27 0.00 Low Priority Indicative Conserve because it is connected to the HP 

152 7,991.85 6,900.01 High Priority Indicative Conserve because high priority 

153 34.90 12.64 Low Priority Indicative Conserve because provide landscape linkage 

154 43.78 9.30 Low Priority Indicative Conserve because provide landscape linkage 

155 369.50 245.55 High Priority Indicative Conserve because high priority 

156 11.06 0.81 Low Priority Indicative Conserve because it is connected to the HP 

 

 

9.2 Comments on Decision Tree outcome (including pre-RBA and RBA results) 

 

The analysis on the landscape level shows that there are 156 patches identified. There are 4 patches which all are 

marked as indicative develop due to those patches are in high risk and have no linkage to the greater landscape. 

The other patches are marked as indicative conserve. All the conserved patches are combined with existing 

conservation area and included in Final HCS map as presented in Figure 21. The total HCS area is 16,447.75 ha 

which located inside and outside the concession. The HCS area inside the concession is 1,960.38 ha, which 1,933.06 

ha located in Estate I and 27.32 ha in Estate II. 

 

From the 156 patches there are 6 patches that need to go through pre-RBA, all the patches are located outside the 

concession of PT MPG. The details of pre-RBA check are as follow: 
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Table 22. Pre-RBA process 

Patch 

no 

Stream > 

2m 

Swamp/ 

Wet areas 
Slope 

Customary 

community 

use last 12 

months 

Community 

want to 

use? 

Conservation 

value 

present? 

Remark 

140 No No No No No Yes 

Potential habitat for 

protected species outside 

the concession 

76 No No No No No Yes 

48 No No No No No Yes 

34 No No No No No Yes 

10 No No No No No Yes 

9 No No No No No Yes 
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10. Indicative Land Use Plan   
10.1 Summary of results of final ground verification  

 

The final ground verification (step 14) show that there are no community orchards or plantations, community 

gardens or future farm land in the indicative HCS areas inside the concession and outside the concession. The HCS 

areas will be actively managed and monitored. 

 
 

10.2 Final HCS map  

 

The final HCS map is obtained from refined land cover map which has been merged with the result of participatory 

mapping, HCV areas, riparian zones and any other protection or conservation areas (result of the HCS Forest Patch 

Analysis Decision Tree) is presented in Figure 21. 

 

 

Figure 21. Final HCS map 
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10.3 Overview of forest conservation management and monitoring activities to be included in 

the Conservation and Development (land use) Plan 

 

Management and monitoring activities that will be included in the conservation and development plan including: 

a. Identified HCS areas will be excluded from land development plans, set them to No-Go areas and will be 

informed to relevant stakeholders. 

b. For landscape level, protected area management needs to be strengthened, such as raising awareness among 

local communities to stop logging, hunting and burning in conservation areas. 

c. Raise awareness with agreements with the local communities. Incentive program will be developed and 

consultation with local community. Continuation of the “fire free village programme” – potentially extending 

this to include conservation areas within the concession. 

d. Socialization and communication with surrounding communities regarding the boundaries of HCV-HCS areas, 

HCV-HCS essential functions, and participatory management and monitoring. 

e. Development of collaborative efforts and cooperation with relevant stakeholders in order to conserve and 

protect Conservation area including HCS-HCV area within concession and on landscape level. 

f. Threat monitoring (illegal logging, fire, poaching, logging company etc.) through regular patrol. 

g. Species enrichment by trees planting. 

 

 

10.4 List of activities still to be carried out before Conservation and Development Plan can be 

finalized 

 

All the activities have been done.  

 

 


