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About this document: 

This document describes the report structure for HCSA assessments conducted prior to November 2017 (when it 

became a requirement to integrate HCSA with HCV following a new manual1). This Version 2.1 was updated in July 

2018 for the existing HCSA stand-alone assessments still to be submitted. Version 1 can still be used if your HCSA 

report is already drafted, however this should be submitted before end July 2018 otherwise this Version 2.1 should 

be used.  The main change from Version 1 is that the full HCSA assessment report is now to be submitted for peer 

review rather than just a summary, where supplementary and detailed data, tables, maps and information are to be 

provided in Annexes and the main body becomes the public summary. 

 
1 highcarbonstock.org/hcv-hcsa-assessment-manual-now-available-in-5-languages/  

http://highcarbonstock.org/hcv-hcsa-assessment-manual-now-available-in-5-languages/
http://highcarbonstock.org/hcv-hcsa-assessment-manual-now-available-in-5-languages/


 

3 
 

Table of Contents 

1. Project description .................................................................................................................................................. 6 

1.1 Location and size of study area ....................................................................................................................... 6 

1.2 Overview of proposed plantation development............................................................................................. 6 

1.3 Description of surrounding landscape ............................................................................................................ 6 

1.4 List of any reports/assessments used in the HCS assessment ........................................................................ 7 

1.5 Relevant data sets available ............................................................................................................................ 7 

2. HCS assessment team and timeline ........................................................................................................................ 7 

2.1 Names and qualifications ................................................................................................................................ 7 

2.2 Assessment Timeline ....................................................................................................................................... 7 

3. Summary of Impact Assessments ........................................................................................................................... 8 

3.1 Summary of Social Impact Assessment........................................................................................................... 8 

3.2 Environmental Impact Assessment ................................................................................................................. 8 

4. Community engagement/ FPIC ............................................................................................................................... 8 

4.1 Company led FPIC ........................................................................................................................................... 8 

4.1.1 Social background information ............................................................................................................... 8 

4.1.2 Findings regarding land tenure ............................................................................................................... 9 

4.2 Description of community engagement, participatory mapping activities carried out during assessment .. 9 

4.3 Food Security ................................................................................................................................................ 10 

4.4 Community engagement, FPIC, participatory mapping - Summary of key outputs/findings ....................... 11 

5. High Conservation Value assessment ................................................................................................................... 11 

5.1 HCV program summary ................................................................................................................................. 11 

5.2 Summary of HCVs present and link to public summary report .................................................................... 11 

6. Land cover analysis ............................................................................................................................................... 12 

6.1 Area of Interest and how it was defined....................................................................................................... 12 

6.2 Description of images used for classification ................................................................................................ 13 

6.3 Method of stratification and software used ................................................................................................. 13 

6.4 Land cover output ......................................................................................................................................... 13 

6.5 Table of hectares per land cover class .......................................................................................................... 14 

6.6 Accuracy assessment. ................................................................................................................................... 14 

7. Forest inventory .................................................................................................................................................... 15 

7.1 Inventory sample design and plot rational ................................................................................................... 15 

7.2 Methodology used for forest sampling......................................................................................................... 15 

7.3 Methodology used for carbon calculations .................................................................................................. 16 

7.4 Land cover class description ......................................................................................................................... 17 



 

4 
 

7.5 Indicative photos of each vegetation class ................................................................................................... 19 

7.6 Methodology used for statistical analysis (allometric used, confidence tests, justification) ....................... 21 

7.7 Summary of statistical analysis of carbon stock results per vegetation class .............................................. 22 

7.8 Forest inventory results ................................................................................................................................ 23 

8. Patch Analysis and Final Draft ICLUP Result ......................................................................................................... 23 

8.1 Results of Decision Tree and First Draft ICLUP ............................................................................................. 23 

8.2 Summary of results of pre-RBA, RBA and any final verification and consultation. ...................................... 24 

8.3 Final Draft ICLUP ........................................................................................................................................... 24 

9. Forest Conservation Management and Monitoring ............................................................................................. 25 

9.1 Overview of forest conservation management and monitoring activities to be included in the 

Conservation and Development (land use) Plan ...................................................................................................... 25 

9.2 List of activities still to be carried out before Conservation and Development Plan can be finalized ......... 26 

10. Annex 1:  Community engagement supplemental information ....................................................................... 27 

10.1 Details of meetings held and findings ........................................................................................................... 27 

10.2 List of Supplementary Data ........................................................................................................................... 27 

11. Annex 2: Land cover and Inventory supplementary information ..................................................................... 28 

11.1 Images, with sufficient resolution to re-do analysis ..................................................................................... 28 

11.2 Complete forest plot data ............................................................................................................................. 28 

11.3 List of Supplementary Data ........................................................................................................................... 28 

12. Annex 3: Patch Analysis and ICLUP supplementary information ...................................................................... 29 

12.1 Patch List and Description ............................................................................................................................. 29 

12.2 List of Supplementary Data ........................................................................................................................... 32 

13. Annex 4: Metadata ............................................................................................................................................ 32 

 

Table of Figures 
Figure 1. Used Landsat Satellite image ......................................................................................................................... 13 

Figure 2. Land cover map .............................................................................................................................................. 14 

Figure 3. Shape of carbon stock's sampling plot ........................................................................................................... 16 

Figure 4. Sample plot of carbon stock measurement based on initial land cover 2016 ............................................... 16 

Figure 5. Low density forest's appearance from satellite images ................................................................................ 17 

Figure 6. Scrub cover appearance from satellite images .............................................................................................. 18 

Figure 7. Appearance of agriculture from satellite images........................................................................................... 18 

Figure 8. Appearance of open land from satellite images ............................................................................................ 18 

Figure 9. Final land cover map 2016 for PTDLJ ............................................................................................................. 22 

Figure 10. Tree density .................................................................................................................................................. 23 

Figure 11. Proposed ICLUP ............................................................................................................................................ 24 

CƛƎǳǊŜ ммΦ [ƛǎǘ ƻŦ ŀǘǘŜƴŘŀƴŎŜ ŦƻǊ ŎƻƳƳǳƴƛǘƛŜǎΩ ŜƴƎŀƎŜƳŜƴǘ ....................................................................................... 27 

 

 



 

5 
 

Table of Tables 
Table 1. Input and output of initial consultation and FGD ............................................................................................. 9 

Table 2. Population, Land Requirement for Food Security and Land Availability......................................................... 10 

Table 3. Land cover 2016 in PT DLJ's villages (in hectares) ........................................................................................... 11 

Table 4. Identified land cover classes ........................................................................................................................... 14 

Table 5. Matrix of accuracy assessment ....................................................................................................................... 15 

Table 6. Minimum and applied sample plot of carbon stock measurement ................................................................ 15 

Table 7. Summary of statistical analysis of carbon stock results per vegetation class ................................................. 22 

Table 9. Proposed ICLUP area by land cover ................................................................................................................ 25 

Table 10. Threats to HCS area ....................................................................................................................................... 25 

Table 11. List of viable forest patch in PT DLJ ............................................................................................................... 29 

 



 

6 
 

1. Project description 

1.1 Location and size of study area 
Oil palm plantation PT. Dwiwira Lestari Jaya is located in the Biatan District (Biatan Lempake Village, Upper and 

Lower Biatan Village) of Berau Regency, East Kalimantan Province. Ecologically the area of PT. Dwiwira Lestari Jaya 

is included in the area of the Berau Watershed. PT. Dwiwira Lestari Jaya has an area of 11,938 hectares of HGU 

which is divided into two management areas, namely DLJ I covering an area of 5,113.42 ha and DLJ II covering an 

area of 6,779.97 ha.  

1.2 Overview of proposed plantation development  
PT. Dwiwira Lestari Jaya obtained a reserve of forest area from the Ministry of Forestry and Plantation in 1999 
covering an area of 17,100 ha. Location Permit issued in 1999 in accordance with the District Head of Berau Decree 
No. 590/05 / T. PEKM.A / 1999 covering 19,038 ha. The location permit was then updated in 2006 following the 
Berau District Regent Decree No.67 of 2006 dated March 8, 2006. The location and location of the villages and sub-
districts in the permit were then clarified based on a letter from the Administrative Assistant of Berau District No. 
590/2044 / Pem.A / XII / 2007 dated December 19, 2007. Furthermore, PT. DLJ obtained a location permit 
extension in accordance with the Decree of the District Head of Berau No. 632 of 2009 with an area of 14,150 ha. In 
landscape, the company PT. DLJ is located in 2 different locations which are then determined by the company as 
5[W L ŀƴŘ 5[W LL ŀǊŜŀǎΦ .ŀǎŜŘ ƻƴ aƛƴƛǎǘǊȅ ƻŦ CƻǊŜǎǘǊȅΩǎ ŘŜŎǊŜŜ ƴǳƳōŜǊ тмуκaŜƴƘǳǘ-II/2014, PT DLJ area is belonging 
to Others Land Use (APL).  

1.3 Description of surrounding landscape 
Ecologically, PT DLJ is located in 3 watershed / DAS, namely DAS Karangan, DAS Manubar, and unnamed DAS. Based 

on land cover map 2016 from Ministry of Forestry and Environment, Forest cover percentage above this ecological 

boundary (watershed) was 433,611.02 hectares, where it was covered by 53.55% of watersheds. This percentage 

shown that forest cover in this area is belong to Low Forest Cover Landscape.  

Administratively, PT. Dwiwira Lestari Jaya is covering in three villages (Biatan Lempake, Biatan Ilir and Biatan Ulu), 

Biatan Sub-district, Berau Regency, Province of East Kalimantan. PT DLJ's plantations have the following natural 

boundaries: 

DLJ 1 area: 

¶ Northern boundary: Biatan Lempake Village and Biatan Ilir Village, Production Forest 

¶ Southern boundary: Production Forest 

¶ Eastern boundary: Others Land Use 

¶ Western boundary: Dryland agriculure / field of Biatan Ilir Village and Production Forests 
DLJ 2 area: 

¶ Northern boundary: Smallholder planation and Production Forest 

¶ Southern boundary: Production Forest 

¶ Eastern boundary: Production forest 

¶ Western boundary: 04Ȣ (ÁÒÁÐÁÎ "ÁÒÕ 3ÁËÔÉȭÓ ÏÉÌ ÐÁÌÍ ÐÌÁÎÔÁÔÉÏÎ 
In the last two decades, forest loss in PT DLJ and surrounding area have different causesΣ ƛǘ ǳǎŜŘ ōŀǎŜŘ ƻƴ ƛǘΩǎŦƻǊŜǎǘ 
status (Kawasan Hutan). Production forests in which there are concessions or IUPHHK permits, the cause of loss 
and damage to forest cover is caused by activities in it. However, for the status of non-production forest area, 
deforestation occurs sporadically and unplanned. Inside PT DLJ itself, deforestation was occurred because of land 
clearing through local agriculture as well as land preparation for oil palm development. 
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Map(s) of the site within the region, with any nearby protected areas labelled. Please include geo-coordinates if this 

is legal for final publication. Map to include legend, gridlines, scale, orientation, data sources, datum/projection, 

creation date, map version. 

1.4 List of any reports/assessments used in the HCS assessment  
HCV, ESIA, FPIC, etc. If reports or assessments are not yet completed, indicate the timeline for completion. Please 
indicate if the HCV went or is going through the HCV Resource Network ALS quality review process. 

No. Report / assessment Year Status 

1 Environmental Impact assessment (AMDAL) 2000 Published 

2 HCV assessment 2014 Not submitted to HCVRN yet 

 
 

1.5 Relevant data sets available 
E.g. forest inventory records, satellite or other remote sensing data, biomass/carbon studies. 
In this study, there were any data combined from spatial data, field data, and secondary data (references) as 
follows: 

No. Data Source 

1 Concession area and planted year PT DLJ ς TAP Group 

2 Indonesian Base Map (RBI) Geospatial Information Agency (BIG) 

3 Topography SRTM CGIAR 

4 Landsat imagery path 100 row 065 USGS ς NASA 

5 Watershed boundary 

Ministry of Environment and Forestry 6 Forest state area 

7 PPIPIB 

8 RTRW (Spatial Planning) of Papua Bappeda Papua Province 

9 
Carbon stock 

Field measurement and secondary data (others related location and 
land cover) 

10 Wood density World Agroforestry Centre (ICRAF) 

11 Communal land boundaries Participatory mapping 

 
 
 
 

2. HCS assessment team and timeline 
2.1 Names and qualifications 
Including education and other qualification, in-country experience and role(s) in the HCS assessment (team leader, 

GIS analyst, forester etc.) 

No. Name Country experience in carbon stock assessment Role 

1 Ahmad Faisal Siregar, S.Hut, M.Si Indonesia Team Leader 

2 Arif Prasetyo, S.Hut, M.Si Indonesia, Philipine GIS Analyst, Forester 

3 Berry Lira Rafiu, S.Hut Indonesia Forester 

4 Ardhianto Muhammad, S.Hut Indonesia Assistance 

5 Erlangga Pradipta, S.Kom Indonesia Assistance 

 

2.2 Assessment Timeline  
Assessment timeline for major steps in the study, including all HCS field visit dates. 

Also mention timing of any other major assessments HCV, ESIA etc. 
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activity 

2000 2014 2016 2017 2019 

April Feb Oct Nov Dec Jan June July August 

EIA (AMDAL) 1 - 30         

HCV assessment  13 - 17        

Scoping area / pre-study   8       

Biomass / carbon Survey   9-12       

Lab.Analysist    1 20     

Data Analysist     1 25     

Reporting     26 31    

Arrange report templlate according to HCSA Steering committee       1 12  

Submit report to HCSA Steering committee          

 

3. Summary of Impact Assessments 
If there is no SIA or EIA, please explain why, or when it will be available. Note that in some countries, an EIA is not 

required for smaller sites. 

3.1 Summary of Social Impact Assessment 
Social impact assessment have been conducted. 

3.2 Environmental Impact Assessment 
Please summarize relevant EIA findings and provide full Environmental Impact Assessment separately 

Environmental assessment in PT DLJ has been conducted at April 2000. Based on identification and prediction of 

the existing PT DLJ effect, there were found negative effect as follows: 

i. Decreasing of water quality in Lempakai River and Domaring River. 
ii. Disturbance for protected species 
iii. Potential for land and forest fires. 
iv. Social anxiety arises 

Those effect had predicted occurred because of oil palm development as well as its palm oil mill of PT DLJ where 
would covered Talisayan Sub-district, Berau District and alongside of agriculture land near Lempakai River and 
Domaring River. 
 
The EIA report can be downloaded here. 

4. Community engagement/ FPIC  
4.1 Company led FPIC  

4.1.1 Social background information 
Based on the study results, it is known that the majority of the people of Biatan Lempake Village have a main job 
both as head of the family and family members are farmers with the type of palm and rubber commodities. Other 
livelihoods are farming, smallholders, and company employees, rubber collectors for civil servants / honors and 
trade. The majority of the population in Biatan Lempake Village is Muslim (75%), while other religions are 
Protestant Christians (15%) and Catholic Christians (10%). The condition of public health can be seen from the place 
normally used by the community for treatment, reasons for choosing a place of treatment, toilets (bathing, washing 
and defecating / defecating), clean water facilities, and environmental sanitation. The people of Biatan Lempake 
Village generally do toilet washing (MCK) activities in their homes (private MCK facilities) and in public MCK 
facilities, this is due to the existence of clean water sources from the Lempake River which are channeled through 

https://highcarbonstock.sharepoint.com/sites/Peer%20Reviewers/Shared%20Documents/Forms/AllItems.aspx?viewid=c44139d1%2Ddf62%2D489c%2D84a9%2D3e37b0fe3921&id=%2Fsites%2FPeer%20Reviewers%2FShared%20Documents%2F19%2E%20Triputra%20Agro%20Persada%2FPT%2E%20Dwiwira%20Lestari%20Jaya%2F3%2E%20HCSA%20Peer%20Review%20Data%20Set%2F1%5FFull%5FSocial%5FImpact%5FAssessment%5FReport
https://highcarbonstock.sharepoint.com/sites/Peer%20Reviewers/Shared%20Documents/Forms/AllItems.aspx?viewid=c44139d1%2Ddf62%2D489c%2D84a9%2D3e37b0fe3921&id=%2Fsites%2FPeer%20Reviewers%2FShared%20Documents%2F19%2E%20Triputra%20Agro%20Persada%2FPT%2E%20Dwiwira%20Lestari%20Jaya%2F3%2E%20HCSA%20Peer%20Review%20Data%20Set%2F3%5FFull%5FEIA%5FReport
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pipes to the house, so that environmental sanitation good enough. However, there are still people who carry out 
MCK activities on the river. 
 

4.1.2 Findings regarding land tenure 
Land tenure data was collected through the community engagement process in each villages, particularly during 
participatory mapping and the follow up ICLUP consultation meetings. Most of land inside PT DJL is controlled by PT 
DLJ management. This happens because this area was previously state land as a reserve forest. For general 
information, PT. DLJ did not release the land used for the oil palm plantation development, because the acquisition 
of land rights, came from the replacement of land from PT. Sumalindo Lestari Jaya Tbk who has a Forest Production 
Right (HPH) based on a letter from PT. Sumalindo Lestari Jaya Tbk Number: 071 / SLJ / DIR / AR / JKT / 1999 dated 
April 7, 1999. This letter subject is to give a statement of No objection from PT Sumalindo Lestari Jaya Tbk on the 
planned business of PT DLJ permit for plantations in the area of PT. Sumalindo Lestari Jaya Tbk Unit 1 ex PT. Gonpu 
Indonesia area of ± 18,000 ha (according to the map on the application letter of PT. DLJ Number: 50 / DWLJ / SMD / 
IV / 1999 dated April 6, 1999)Φ ¢ƘŜ ǇǊƻŎŜǎǎ ƻŦ t¢ 5[WΩǎ ƭŀƴŘ ŀŎǉǳisition is also has been verified through an ISPO 
audit.  
 

4.2 Description of community engagement, participatory mapping activities carried out during 

assessment 
Provide a summary of all community engagement carried out by the assessors including the type of engagement 

(e.g. village meeting, participatory mapping, household/farmer interview), and how this was carried out (by whom, 

when, survey questions, printed map discussion, physically walking boundaries together etc.). Further details can 

also be provided in Annex 1. 

Community engagement was carried out in 3 three villages, Biatan Lempare Village, Biatan Ilir Village and Biatan 
¦ƭǳ ±ƛƭƭŀƎŜ ōȅ ƛƴǾƻƭǾƛƴƎ ±ƛƭƭŀƎŜΩǎ ƪŜȅ ǇŜǊǎƻƴ ǘǊƻǳƎƘ ǇŀǊǘƛŎƛǇŀǘƻǊȅ ƳŀǇǇƛƴƎΦ Lǘ ǿŀǎ ōŜ ŘƻƴŜ ōy Bioref - IPB team and 
accompanied by t¢ 5[WΩǎ ǎǘŀŦŦ ƻƴ hŎǘƻōŜǊ млΣ нлмсΦ In the table below can be seen the initial consultation and FGD 
which has delivered. To follow up the HCS assessment result, PT DLJ also has conducted the FPIC process through a 
FGD and also meeting with local community  of the Biatan Ulu, Biatan Ilir and Lempake Villages in the November 
2016 which also involved the gender equality respresentative. The FPIC process purposed to inform the result of 
HCV and HCS assessment (please see the documentation document on the Share point).   
For the process of participatory mapping and gathering information of historical land use of PT DLJ, the company 

has selected community leaders/representative who have the best understanding of the historical conditions of the 

land as the spokes persons. The historical of PT DLJ based on the information of community representative was a 

forest production forest concessionof PT Sumalindo Lestari Jaya. The land tenure of community is mostly located in 

the surrounding HGU of PT DLJ, with the main type of the land use is community farming (Palm Oil, Sahang/Peper 

and Paddy/Corn Field). 

 
Table 1. Input and output of initial consultation and FGD 

Introduction 
1. Introduction from PT DLJ 

1) 9ȄǇƭŀƴŀǘƛƻƴ ƻŦ t¢ 5[WΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƳƳƛǘƳŜƴǘ 
2) Role of PT DLJ and communities in case of land use planning, particularly for conservation planning 

2. Introduction from BIOREF - IPB 
1) Explanation about BIOREF - IPB and its role 
2) 9ȄǇƭŀƴŀǘƛƻƴ ƻŦ I/{ ŎƻƴŎŜǇǘΩǎ in case of land use planning inside management unit and landscape area. 

Discussions (Question) 
1. Are team from BIOREF - IPB allowed to access the 

area in their village in case of HCS study? 

Discussions (Answer) 
1. Yes, they allowed. 

Document of this agreement is attached 
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2. Will the HCS areas that have been identified, be 
approved for conservation by the communities? 

3. What are they expected after area of HCS have 
been identified? 

2. Yes, they will support proposed HCS area to be 
conserved. 

3. The communities want to be involved to manage 
conservation area inside concession of PT DLJ 

FGD contents 
1. Local land use history 
2. Current local livelihood from land inside PT DLJ 

concession area 

Generated information 
1. Based on information from the surrounding 

community, PT. Dwiwira Lestari Jaya is a former 
HPH of PT. Gonpu, PT Sumalindo Lestari Jaya, 
community farming and former illegal logging. 
Thus, the PT. The DLJ before clearing was largely 
an area with secondary forest cover. 

2. There were not disturbance of local livelihoods by 
the existence of Oil Palm development, because 
there were almost no community land within the 
PT DLJ area, because this area was once a state-
owned reserve forest. 

Participatory mapping 
1. Participatory mapping based on pre-survey map 
2. Participatory mapping trough ground checking 

1. Identification and delineation of  
a. Land use, including historical and current land 

use where used by communities as well as by 
PT DLJ 

b. Land ownership and important land for 
ŎƻƳƳǳƴƛǘƛŜǎΩ food security 

c. Important place / area where still used by 
communities, i.e. river and forest area 

 

4.3 Food Security 
There are three villages which overlapping with PT DLJ concession area. Most people as farmers, both of oil palm 
farmer as well as rubber farmer, and little proportion as paddy field farmer. Paddy field area located in the North 
East part of DLJ 1, besides that location, there is no community agricultural area anymore. tŜƻǇƭŜΩǎ Řŀƛƭȅ ŦƻƻŘ 
needs do not depend on the area within the plantation, most people already consume rice with side dishes in 
general. For agriculture commodity, dryland agriculture with corn and pepper become major chosen species to be 
planted in communities land.  
Actual land requirement will depend on a range of factors including crops grown, yield per ha, and dependency on 
own crops for food security. The HCS toolkit identifies a figure of 0.5 ha per person as guidance on land 
requirement for food security. Table 2 shows the calculation of land requirement based on the guidance figure and 
compares it with land availability. 
Table 2. Population, Land Requirement for Food Security and Land Availability 

Villages 
Population 
(person) 

Area (ha) 

Minimum required land for food 
production (0.5 ha/person) 

PT DLJ area 
inside 

villages 

% area of PT DLJ 
inside villages 

Area (ha) % from villages area 

Biatan Lempake            2,255.00       2,516.80               1,127.50  44.80% 1017.72 40.44% 

Biatan Ilir               385.00     17,060.10                   192.50  1.13% 2738.24 16.05% 

Biatan Ulu                  84.00     10,043.50                     42.00  0.42% 1301.56 12.96% 

Total            2,724.00     29,620.40               1,362.00  4.60% 5,057.52 17.07% 

 
Based on the calculation above, minimum area requirement to support food security is available, from almost 30 
thousand hectares of village area. The minimum required land in case of food security based on population density 
in three villages where related with PT DLJ is only 1,362 hectares, it is quite safe if compare with the available area. 
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Otherwise, Land cover 2016 from Ministry of Environmental and Forestry shown that the current land cover was 
dominated by plantation, in this case are oil palm plantation and rubber (Table 3). 
 
Table 3. Land cover 2016 in PT DLJ's villages (in hectares) 

Land cover Biatan Ilir 
Biatan 

Lempake 
Biatan Ulu Grand Total 

Secondary dryland forest               644                     3                         782                  1,429  

Plantation           1,866             1,015                         491                  3,373  

Dryland agriculture + shrub                 45                    -                              -                          45  

Shrub               183                    -                             28                     211  

Grand Total           2,738             1,018                     1,302                  5,057  

 
 

4.4 Community engagement, FPIC, participatory mapping - Summary of key outputs/findings 
LƴǇǳǘ ŀƴŘ ƻǳǘǇǳǘ ƻŦ ŎƻƳƳǳƴƛǘƛŜǎΩ ŜƴƎŀƎŜƳŜƴǘΣ CtL/Σ ŀƴŘ ǇŀǊǘƛŎƛǇŀǘƻǊȅ ƳŀǇǇƛƴƎ ŀǊŜ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ Table 1. Based 

on mentioned points above, can be concluded some points as follows: 

1) Communities were agree and welcome for any scientific study, including HCS study in their land or area. 
They can reach more knowledge in case of environmental and land use planning, in addition as 
άŦŀŎƛƭƛǘŀǘƻǊέ ōŜǘǿŜŜƴ ŎƻƳƳǳƴƛǘƛŜǎ ŀƴŘ ŎƻƳǇŀƴȅ όt¢ 5[WύΦ 

2) Communities were agree and support if there would be any delineated or identified area as High Carbon 
Stocks area inside PT DLJ concession area 

3) Communities ask to be involved in case of management and monitoring of conservation area, therefore 
they can increase their environmental knowledge and earn income from this activities. 

4) Trough participatory mapping, both of delineation on map as well as ground visiting, can be reached any 
information as follows: 
i. Community life does not depend directly on the forest within PT DLJ's concession area. Even if there 

are people who depend on land in the PTDLJ area, even then they work on the plantation. 
ii. There were rivers where identified as HCV5 in case of clean water from the Tumbit River and Medang 

River. However, HCV5 in the Tumbit River is still well maintained, while HCV5 in the Medang River 
actually arises as a result of the company's operations. 

iii. There is an area in the Northeast part of PT DLJ-1 where still used as paddy field by communities. This 
is only an area where managed by them, because the other areas are HGU from PT DLJ which was 
previously a forest reserve from the forestry ministry. 

 

5. High Conservation Value assessment 
5.1 HCV program summary 
HCV assessment was conducted at 2014 by Faculty of Forestry Bogor Agricultural University. HCV assessment area 
is same with HCS assessment area. Currently, HCV report of PT DLJ is public and have not been reviewed. 
 

5.2 Summary of HCVs present and link to public summary report 
Administratively, PT. Dwiwira Lestari Jaya is covering in three villages (Biatan Lempake, Biatan Ilir and Biatan Ulu), 
Biatan Sub-district, Berau Regency, Province of East Kalimantan. The Right of area concession (HGU) was issued in 
2009 covering area of 11,938 ha.  The company of PT. Dwiwira Lestari Jaya was granted a location permit which 
issued by Berau Regent (SK No 590/05/T.PEKM.A/1999) covering area of 20,000 ha.  Then, the extended location 
permit was obtained in 2009, issued by Berau Regent (SK No No. 632 Tahun 2009) covering area of 14,150 ha. 
While the right of area concession (HGU) was issued in 2009 covering area of 11,938 ha. ¢ƘŜ ŎƻƳǇŀƴȅΩǎ ŀǊŜŀ 
consists of two separate areas, each measuring of 5,113.42 ha and 6,779.97 ha, which administratively located in 



 

12 
 

Biatan Sub-district, covering in three villages (Biatan Lempake, Biatan Ilir and Biatan Ulu). In the table below is the 
result of HCV identification in PT DLJ's plantation area. 
 
No. Location  HCVA Luas (Ha) 

1 Sungai Tumbit HCV1.2, HCV4.1, HCV5 7.20 

2 Sungai Medang HCV1.2, HCV4.1, HCV5 65.50 
3 Bukit Kilat HCV1.2 15.04 
4 Bukit Kelolokan HCV1.2, HCV4.2 84.47 
5 Makam Blok E8 (Kepala Kampung dan Ketua Adat Biatan Ulu) HCV6 0.0025 
6 Makam Blok F7 (makam kampong Biatan Ulu) HCV6 0.01 
Total area  172,22 

 
Public summary of HCV assessment can be downloaded here. 
 
PT DLJ awares at the time of HCV Assessment was conducted , the assessor has a limitation to held a public 
consultation with regional government and local NGO. However, PT DLH is continuously do the consultation with 
regional government (Environmental Agency and Plantation Agency) and also with local NGO YKAN (Yayasan 
Konservasi Alam Nusantara). The following picture shows the field consultation survey with (Environmental Agency 
and Plantation Agency) and also with local NGO YKAN (Yayasan Konservasi Alam Nusantara) for year 2019 and 
2020. 

 
Figure 1. The visitation of Environmental Agency of Berau District regarding PT DLJ HCV management and 
monitoring on year 2019 
 

 
Figure 2. The visitation of Plantation Agency, Environmental Agency of Berau District and Yayasan Konservasi Alam 
Nusantara regarding PT DLJ HCV management and monitoring on year 2020 
 

6. Land cover analysis       
6.1 Area of Interest and how it was defined 
Area of interest which chosen in this study is determined by buffering concession area by 1 kilometer of buffer 

distance. This coverage is good enough in case of land cover forest patch analysis.  

 

https://highcarbonstock.sharepoint.com/sites/Peer%20Reviewers/Shared%20Documents/Forms/AllItems.aspx?viewid=c44139d1%2Ddf62%2D489c%2D84a9%2D3e37b0fe3921&id=%2Fsites%2FPeer%20Reviewers%2FShared%20Documents%2F19%2E%20Triputra%20Agro%20Persada%2FPT%2E%20Dwiwira%20Lestari%20Jaya%2F3%2E%20HCSA%20Peer%20Review%20Data%20Set%2F2%5FFull%5FHCV%5FReport


 

13 
 

6.2 Description of images used for classification  
Landsat satellite image ETM 7+ was used in this study where acquired in path 169 row 059 at 16 September 2016. 
Cloud cover inside PT DLJ was less than 5% from total concession area. 

 
Figure 1. Used Landsat Satellite image 

6.3 Method of stratification and software used 
Land cover map was generated by Quantum GIS with visual digitation method.  

6.4 Land cover output 
Land cover classification has been done with coverage area up to buffer 1 km from concession area in case of wider 

landscape to involving forest cover outside concession area for patch analysis purpose. 
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Figure 2. Land cover map 

6.5 Table of hectares per land cover class 
Table 4. Identified land cover classes 

Land cover class Number of Hectares % of total 

concession Mineral Peat Total 

Potential HCS classes:       

Low Density Forest 1,766.32  1,766.32 14.74% 

Young Regenerating Forest 506.31  506.31 4.22% 

Sub-total 1,387.19  2,272.63 18.96% 

Non-HCS classes, e.g.:        

Scrub 1,307.82  1,307.82 10.91% 

Open Land 92.72  92.72 0.77% 

Mines, smallholder agriculture, plantation, etc. 8,310.86  8,310.86 69.35% 

Sub-total 10,596.85  10,596.85 81.04% 

TOTAL 11,984.04  11,984.04 100% 

 

6.6 Accuracy assessment. 
Ground truth data were collected under HCV study and HCS study. Trough those activity, has been collected 54 
ground check points for land cover verification. Based on the result of land cover classification and overlaid with 
this ground check point, can be calculate accuracy assessment as follows: 
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Table 5. Matrix of accuracy assessment 

No. Land cover Reference total Classified total Correct number Producer accuracy User accuracy 

1 Secondary swamp forest 25 26 25 100% 100% 

2 Old shrub land 9 9 8 100% 86% 

3 Young shrub land 16 15 15 86% 100% 

4 Oil palm plantation 4 4 4 100% 100% 

Total 54 54 52     

 
Overall accuracy: 96.30% 
Kappa statistic: 0.94 
 

7. Forest inventory 
7.1 Inventory sample design and plot rational 
To determine count of plot in each land cover, equation from HCSA toolkit v 1.0 was used with detail of used value 
area mentioned as follows: 

ὔ
ὸί

Ὁ
 

Where: 
N : Estimated sample plot 
T : t-ǾŀƭǳŜ ŦǊƻƳ ǎǘǳŘŜƴǘΩǎ ǘ-test table for 90% confidence interval ( the value is 1.66) 

S : 
Standard deviation estimated based on similar land cover from others research / references. In this 
ŎŀǎŜΣ ŘŜŦŀǳƭǘ ǾŀƭǳŜ ŦƻǊ [ƻǿ ŘŜƴǎƛǘȅ ŦƻǊŜǎǘΩǎ ŎŀǊōƻƴ ǎǘƻŎƪ ƛǎ ур ǘƻƴ/ΦƘŀ-1, and for shrub land is 35 
tonC.ha-1. 

E : Probable error, 15% for Low density forest, and 10% for shrub land 
 
Based on those equation, value, and threshold; can be generated the estimation of minimum sample plot for 
carbon stock measurement as mentioned in the Table 6. 
Table 6. Minimum and applied sample plot of carbon stock measurement 

No. Land cover Area (ha) Reference C Stock Std. Deviation Minimum sample plot Applied sample plot 

1 Low density forest     1,387.19  85 12.75 6 15 

2 Scrub     2,187.45  30 3 3 3 

Total     3,574.64    9 18 

 

7.2 Methodology used for forest sampling 
The distribution of carbon stock sample plot is combining between stratify sampling and purposive sampling. 

Stratify sampling is used to distributed sample plot based on land cover stratification, whereas purposive sampling 

is used to located sample plot according to accessibility and have to representatively (Figure 4). Carbon stock 

measurement plot were adopted from HCSA toolkit v 1.0, with a circular plot as follow: 
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Figure 3. Shape of carbon stock's sampling plot 

 

Figure 4. Sample plot of carbon stock measurement based on initial land cover 2016 

7.3 Methodology used for carbon calculations 
Aboveground biomass was calculated by using allometric equation from Ketterings (2001). To convert biomass 

value into carbon stock value, standard value from IPCC is also can be use where: 

C stock = 47% AGB 


































