
 

Environmental Management Plan 

 
Project Number: 42916-014 
30 January 2019  
 
 
 

On-Site Forest Restoration Plan 
 

Sarulla Geothermal Power Development Project 

(Republic of Indonesia) 

 
 

 
 

 

 

 

 

 

 

Prepared by Sarulla Operations Limited for the Asian Development Bank 

 
 
  
This Environment Management Plan is a document of the borrower. The views expressed 
herein do not necessarily represent those of ADB's Board of Directors, Management, or staff, 
and may be preliminary in nature. Your attention is directed to the “terms of use” section of this 
website. 
 
In preparing any country program or strategy, financing any project, or by making any 
designation on or reference to a particular territory or geographic area in this document, the 
Asian Development Bank does not intend to make any judgments as to the legal or other status 
of any territory or area. 



 

 

Sarulla Geothermal Power 
Project 

On-site Forest Restoration Plan 

18 January 2019 

 

Sarulla Operations Ltd 
 

  

 

 
 
 





 

 
 

 

401814 4 G  
 392658 | Sarulla Geothermal | On-site restoration plan | Revision G 
 Mott MacDonald 

Mott MacDonald 
152 Beach Road 
#35-00 Gateway East 
Singapore 189721 
 
T +65 6293 1900 
F +65 6293 1911 
mottmac.com 

Sarulla Operations Ltd 
The Energy 51st Floor 
SCBD Lot 11A 
Jl.Jend.Sudirman Kav 52-53 
Jakarta 
12190 
Indonesia 

Sarulla Geothermal Power 
Project 

On-site Forest Restoration Plan 

18 January 2019 

 

Mott MacDonald Singapore Pte Limited is 
a subsidiary of Mott MacDonald 
International Limited. Registration no. 
197302421K 

Sarulla Operations Ltd 
 





Mott MacDonald | Sarulla Geothermal Power Project 
On-site Forest Restoration Plan 
 

401814 | 4 | G | 18 January 2019 
392658 | Sarulla Geothermal | On-site restoration plan | Revision G 
 

Issue and Revision Record 

Revision Date Originator Checker Approver Description 

A 1 August 2014 I. Bray M. Coroi E. Low Draft for client review 

B 12 January 2015 F. Ricciardi K. Haymon E. Low Final version including 
client comments 

C 22 December 2017 S. Arora B. Lim K. Haymon First re-issue (update 
from 2015 version) 

D 27 April 2018 S. Arora B. Lim K. Haymon Second re-issue to 
address client comment 

E 8 June 2018 S. Arora B. Lim B. Lim Third re-issue to address 
client comment 

F 25 October 2018 S. Arora B. Lim B. Lim Fourth re-issue to 
address LESC comment 
and update Project 
footprint 

G 18 January 2019 S. Arora 

J. Kee 

D. Pu 

B. Lim B. Lim Fifth re-issue integrating 
additional details on 
implementation plan 

 21 January 2019 J. Kee B. Lim B. Lim Revised according to 
comments received from 
Yamazoe by email dated 
21 Jan 2019. 

 30 January 2019 J. Kee B. Lim B. Lim Revised according to 
comments received from 
ADB dated 30 Jan 2019.  

 

Document reference: 401814 | 4 | G  

 

Information class: Standard 
 

This document is issued for the party which commissioned it and for specific purposes connected with the above-

captioned project only. It should not be relied upon by any other party or used for any other purpose. 

We accept no responsibility for the consequences of this document being relied upon by any other party, or being 

used for any other purpose, or containing any error or omission which is due to an error or omission in data supplied 

to us by other parties. 

This document contains confidential information and proprietary intellectual property. It should not be shown to other 

parties without consent from us and from the party which commissioned it. 

This R eport has been prepar ed sol el y for use by the party which commissi oned it  (the 'Client') in connection wi th the capti oned pr oject. It shoul d not be used for any other purpose. N o person other than the Client or any party who has expr essl y agreed terms of reli ance with us  (t he 'Recipi ent(s)') may r el y on the content,  infor mation or any views  expr essed in the R eport . This R eport is  confi denti al and cont ains  pr opri etary intell ectual pr operty and we accept no duty of car e, r esponsibility or li ability to any other recipi ent of t his R eport . N o repr esentati on, warranty or undertaki ng, express  or i mplied, is  made and no responsi bility or liability is  accepted by us to any party other than the Client or any Reci pient(s),  as to the accuracy or completeness of the i nfor mati on contai ned i n this R eport . For the avoi dance of doubt thi s Report does not i n any way pur port  to i nclude any legal,  insurance or fi nanci al advice or opi nion.  

We disclai m all and any liability whether arising i n tort, contr act or other wise which we might otherwise have to any party other than the Cli ent or the Reci pient(s),  in respect of this  Report, or any infor mation contained in it. We accept no responsi bility for any error or omissi on in the Report which is due to an error or  omissi on in data, i nfor mation or statements  supplied to us  by other parti es i ncludi ng the Cli ent (the 'Data'). We have not independentl y verified the D ata or other wise exami ned i t to deter mi ne the accuracy, completeness, sufficiency for any purpose or  feasi bility for any particular outcome incl uding fi nanci al.  

Forecasts presented i n this document were pr epared usi ng the Data and the Repor t is dependent or based on the D ata. Inevitabl y, some of the assumptions used to develop the for ecasts will not be realised and unantici pated events and circumstances may occur. C onsequentl y,  we do not guarantee or warrant the conclusions contained in the R eport  as ther e are li kel y to be differences between the forecas ts and the actual results  and those dif fer ences  may be material.  While we consi der  that the inf or mation and opini ons  given in this R eport are sound all parti es must rel y on their own skill and judgement when making use of it .  

Infor mation and opi nions  ar e current onl y as of the date of the Report and we accept no responsi bility for updati ng such infor mation or opi nion. It shoul d, therefor e, not be assumed that any such infor mati on or opi nion conti nues to be accurate subsequent t o the date of the Report.  U nder no circumstances may this  Report or any extrac t or summar y thereof be used i n connecti on wit h any public or  pri vate securities offeri ng incl udi ng any related memor andum or pr ospec tus for any securiti es offering or stock exchange listi ng or  announcement.  

By acceptance of this  Repor t you agree to be bound by this disclai mer. This disclai mer and any issues, disputes  or cl ai ms arising out of or in connection wi th it ( whether contractual or non-contractual i n natur e such as cl ai ms i n tort,  from br each of statute or regul ati on or otherwise) shall be governed by, and co nstr ued i n accordance with, the laws of Engl and and Wales  to the exclusion of all conflict of l aws principles and r ules . All disputes or  clai ms arising out of or r elati ng to this discl ai mer shall be subjec t to the excl usi ve jurisdicti on of the English and Welsh courts  to which the parties  i rrevocabl y submit.   

 



Mott MacDonald | Sarulla Geothermal Power Project 
On-site Forest Restoration Plan 
 

401814 | 4 | G | 18 January 2019 
392658 | Sarulla Geothermal | On-site restoration plan | Revision G 
 

Contents 

Executive summary 8 

1 Introduction 10 

1.1 Overview 10 

1.2 Aims and objectives 10 

1.3 Project description 11 

1.4 Approach and structure 13 

1.5 Parties participation 14 

2 OnFRP scope 16 

2.1 NIL and SIL areas 16 

2.2 Existing features 16 

2.3 Natural and critical habitat 17 

2.4 Additional well pads 18 

2.5 Permanent and temporary habitat loss 19 

3 Background 25 

3.1 Legal framework, national guidance, and policy context of restoration 25 

3.2 Baseline conditions 28 

4 Stakeholder engagement 32 

4.1 Overview 32 

4.2 Stakeholders identified 32 

4.3 Summary of stakeholder engagement 32 

5 Planting and management scheme 36 

5.1 Overview 36 

5.2 Approach 36 

5.3 Key activities 37 

5.4 Management scheme 37 

5.5 Planning and investigation 44 

5.6 Preparation and implementation 45 

5.7 Reporting and auditing 48 

6 Monitoring and evaluation 51 

6.1 Overview 51 

6.2 Short-term monitoring 51 

6.3 Long-term monitoring 53 

6.4 Evaluation 53 



Mott MacDonald | Sarulla Geothermal Power Project 
On-site Forest Restoration Plan 
 

401814 | 4 | G | 18 January 2019 
392658 | Sarulla Geothermal | On-site restoration plan | Revision G 
 

7 References 56 

Appendices 57 

A. SRI personnel and project experience 58 

B. Proposed budget breakdown 60 

C. Location of Borrow-to-Use Permit reforestation site 61 

D. Proposed planting methods 63 

D.1 Overview 63 

D.2 Transplanting method 63 

D.3 Mulching method 64 

E. Proposed nursery site (NIL-3n wellpad area) 66 

F. Security measures at the NIL Project area 67 
 

 
 

 
 

 
 

 



Mott MacDonald | Sarulla Geothermal Power Project 8 
On-site Forest Restoration Plan 
 

401814 | 4 | G | 18 January 2019 
392658 | Sarulla Geothermal | On-site restoration plan | Revision G 
 

Executive summary 

Sarulla Operations Limited (SOL) is developing the Sarulla geothermal power project (the 

Project) at the Sarulla geothermal field in the Pahae Julu and Pahae Jahe districts, North 

Tapanuli Regency, Sumatra. An on-site forest restoration plan (OnFRP) was produced for 

the Project by Mott MacDonald in January 2015 (Document 326959/TRD/TRS/07/B).  

Since January 2015, the Project’s scope has undergone several changes including the 

establishment of new well pads, which has re-defined the Project boundaries and footprint, 

as well as reassignment of functions for some of the existing well pads. As a result, there is 

a need to revise the OnFRP to accurately reflect the current Project status. In November 

2017, Mott MacDonald was commissioned to update the OnFRP to incorporate changes to 

the Project since the previous issuing of the OnFRP in 2015. 

As part of the construction of the NIL Project area, Project components have been 

developed by SOL within the Western Batang Toru Forest Block (WBTFB), comprising 

approximately 69 hectares (ha) of land use. This includes four temporary construction 

areas (TCAs) which will not be required during the operational phase of the Project, 

comprising a total area of 25ha. The 2015 OnFRP identified 92ha of Project footprint within 

or adjacent to the WBTFB, of which 33ha was temporary loss that could be restored. 

The revised calculations for this OnFRP indicate that the Project footprint has 

decreased overall, with the area of temporary habitat loss also decreasing. The focus 

of this document is on the temporary loss areas of 25ha. The area of permanent 

habitat loss that will require inclusion in SOL’s separate biodiversity offset 

management plan (BOMP) has been estimated within this document but will be 

recalculated in detail as part of the separate process to update the BOMP.  

A breakdown of the size of temporary habitat loss areas is presented in the table below, 

with a comparison between the 2015 OnFRP and the current calculations. 

Area type 2015 
OnFRP (ha) 

Current 
(ha) 

Change (2015 
to current) 

Comments 

Temporary 
habitat loss 

33 25 Decrease Minor increase due to: 

● Additional clearance required for areas around well 
pads and slopes 

● Areas surrounding NIL power plant were deemed to 
be not required, and to be restored (conversion from 
permanent to temporary loss) 

However, overall decrease due to: 

● Certain TCAs being converted to ‘permanent’ use as 
well pads 

● Several TCAs being deemed not required during 
construction and not cleared 

Temporary habitat loss areas will be restored following construction in order to mitigate 

impacts of habitat clearance and reduce edge effects. Restored areas may over time 

provide natural forest conditions similar to those which currently exist within the 

remaining WBTFB as well as provide habitat for priority species of conservation value 

which were identified in the biodiversity action plan for the Project.  

The aim of the restoration will be to contribute to the overall no net loss of biodiversity 

as a result of the Project as well as a net gain for priority habitats and species of 
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conservation value. Therefore, the TCA count only considers those areas with the 

potential to be restored back to a condition suitable for priority species of conservation 

value. This means that some TCAs are not included within the temporary loss count as 

they are too fragmented to provide good quality restored habitat. Such areas include 

the NIL site office and Hyundai workers’ accommodation camp behind NIL-3o (which 

are fragmented from the WBTFB due to the presence of pipelines and transmission 

lines).  

The design of the restoration complies with lender and legal requirements which 

includes the International Finance Corporation Performance Standard 6 and Asian 

Development Bank Safeguards Policy Statement. Consultation with relevant 

stakeholders is ongoing throughout the process to ensure the objectives of the Plan are 

met.  

Five steps are outlined for the design of the on-site forest restoration plan and to be 

followed during its implementation. These are to:  

1. Step one: Review the scope and activities 

2. Step two: Review the legal framework and policy context of the restoration 

3. Step three: Identify key stakeholders 

4. Step four: Determine the methods to achieve and monitor biodiversity objectives 

5. Step five: Begin implementation 

This document describes the requirements of each of these steps and details the on-

going design and implementation of the first four steps of the OnFRP. Step five is 

documented within this report, whereby key planning details as well as the 

management and implementation approach developed to date had been presented. 

Further development of the implementation details will be continually progressed 

through the production of a technical document by the implementing contractor of the 

on-site restoration works.   
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1 Introduction 

This document is an update to the on-site forest restoration plan (OnFRP) 

originally produced in January 2015 by Mott MacDonald for Sarulla Operations 

Ltd. It has been developed to take account of changes to the Project footprint 

since 2015, and to document the final details of the planting and management 

scheme and monitoring programme. 

1.1 Overview 

In November 2013, Mott MacDonald was commissioned by Sarulla Operations Ltd (SOL) to 

assist with the preparation and implementation of a biodiversity action plan (BAP) as well as a 

biodiversity offset management plan (BAP/BOMP) (Mott MacDonald, 2015) at the Sarulla 

geothermal field in the Pahae Julu and Pahae Jahe districts, North Tapanuli Regency, Sumatra. 

The BAP was updated in 2018 to cover the operational phase and to take account of updates to 

the critical habitat assessment (CHA), in particular the discovery of a distinct species of 

orangutan in the vicinity of the Project1 (Mott MacDonald, 2018). 

As part of the BAP/BOMP (Action 4), SOL is required to produce an on-site forest restoration 

plan (OnFRP) which details how areas used temporarily during construction will be restored to 

provide habitat for species of conservation priority identified within the Western Batang Toru 

Forest Block2 (WBTFB) within the vicinity of the NIL geothermal field (‘NIL Project Area’). 

Implementation of the OnFRP is expected to commence in January 2019, with planting 

commencing in August 2019. The process is envisaged to take a total of 18 months, with 

ongoing monitoring and evaluation of success, and additional management as required, 

continuing under the lifespan of the Project (for a further 15 years). Further details on the 

proposed schedule are provided within Section 5.4.4 of this plan. 

In addition, SOL is also required to produce an off-site forest recreation plan as part of the 

BAP/BOMP (Action 10). Further details of the design and implementation for this are given in a 

separate biodiversity offset management plan (BOMP) which is currently being revised). This 

process will be undertaken in parallel to the OnFRP and some activities (in particular 

consultations) will be combined for efficiency and due to the shared objectives of both plans. 

The BOMP is expected to be finalised in early 2019, with implementation of the offsetting 

programme commencing thereafter. 

1.2 Aims and objectives 

The overall aim of the BAP (Mott MacDonald, 2018a) is to ensure that there will be no net loss 

to biodiversity and a net gain in critical habitats as result of the Project in accordance with 

International Finance Corporation (IFC) Performance Standard 6 (PS6) and Asian Development 

Bank (ADB) Safeguards Policy Statement 2009 requirements. This will be achieved by ensuring 

that the biodiversity is protected and enhanced where possible. Within the overarching 

framework of BAP actions prescribed, the on- and off-site measures for habitat restoration and 

re-creation are to be undertaken to benefit biodiversity in order to achieve no net loss/ net gain. 

The plan of on- and off-site actions in this regard are lay out respectively by an onsite forest 

restoration plan (OnFRP) and biodiversity offset management plan (BOMP). 

                                                      
1 Tapanuli orangutan (Pongo tapanuliensis) was described as a distinct species from the Sumatran orangutan in 2017 (Nater et al., 

2017). 

2 This is the discreet management unit (DMU) as defined within the Project’s BAP (Mott MacDonald, 2018). 



Mott MacDonald | Sarulla Geothermal Power Project 11 
On-site Forest Restoration Plan 
 

401814 | 4 | G | 18 January 2019 
392658 | Sarulla Geothermal | On-site restoration plan | Revision G 
 

As part of enhancing the on-site biodiversity values, habitats temporarily affected by the Project 

will be restored in order to mitigate impacts of habitat clearance and reduce edge effects. 

Restored areas may over time provide natural forest conditions similar to those which currently 

exist within the remaining WBTFB as well as suitable habitat for priority species identified within 

the BAP. Residual impacts of habitat loss (ie following restoration) will be offset as described in 

the BOMP. 

The aim of this OnFRP is to detail the design of the onsite forest habitat restoration plan in 

accordance with the BAP/BOMP (Mott MacDonald, 2018), with sufficient detail to enable 

implementation to commence. This overall process will be the responsibility of the SOL 

biodiversity team, with support in the design of the OnFRP from Mott MacDonald and Sumatran 

rainforest Institute (SRI), SOL’s preferred implementation partner. 

The OnFRP aims to achieve the following: 

● Restoration of habitats present before construction 

● Compliance with national guidelines 

● Improved slope stability 

● Control of erosion and sedimentation 

● Contribute towards gains in biodiversity and critical habitats in terms of on-site actions, to 

achieve no net loss in biodiversity at the Project level when consideration in aggregation with 

other BAP actions (eg offsets as described in BOMP) 

Key performance indicators (KPIs) to achieve these aims are elaborated on within Section 6.4 to 

enable monitoring and evaluation of the success of the OnFRP. 

1.3 Project description 

The Project comprises the development of two geothermal fields within the Sarulla valley: 

Silangkitang (SIL) and Namora I Langit (NIL) (see Figure 1). Each geothermal field comprises 

geothermal production and reinjection wells as well as power plants (one unit at SIL and two 

units at NIL, each unit having a nominal capacity of 110MW). The two geothermal fields are 

connected via an approximate 14km high voltage overhead transmission line (see Figure 2). 

Sarulla Operations Limited (SOL) is the operation company, established by a consortium of: 

● Itochu Corporation 

● Kyushu Electric Power Co. Inc. 

● Ormat International Inc. 

● INPEX Corporation 

● PT. Medco Energi International Tbk. 

An Indonesian environmental and social impact assessment (ESIA) report known as Analisis 

Dampak Lingkungan Hidup (AMDAL) was prepared for the Project and approved by the 

Governor of North Sumatra Province in August 2009. Subsequently, as there were substantial 

changes to well pad locations, an AMDAL Addendum was drafted by SOL in July 2013, and 

approved in October 2013. In addition to the AMDAL (and its Addendum), an international ESIA 

Addendum was likewise drafted by Environmental Resources Management (ERM) in 

compliance with lenders’ requirements and was publicly disclosed on the ADB website in 2013. 

The Project achieved financial close in May 2014, obtaining project financing through Japan 

Bank for International Cooperation (JBIC), Asian Development Bank (ADB) and six Equator 

Principle Finance Institutions (EPFIs). Mott MacDonald completed the first draft of the OnFRP in 

August 2014 (revision A); which was finalised in January 2015 (revision B) (Mott MacDonald, 

2015). 
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The Project commenced construction in 2014. The SIL unit commenced commercial operation 

(COD) in March 2017, with NIL-1 unit achieving COD in October 2017 and the NIL-2 unit 

achieving COD in May 2018. The Project is now considered fully operational, with activities on 

site comprising operation and maintenance, and potential development of future ‘make-up’ wells 

as required.  

Figure 1: Location of the Project and Batang Toru Forest 

 
Source: PanEco/SOCP/YEL (http://en.batangtoru.org)  

NIL Project 
SIL Project 

http://en.batangtoru.org/
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Figure 2: Sarulla geothermal field: location of project infrastructure 

 
Source: Mott MacDonald, 2018 

 

1.4 Approach and structure 

The process to design the on-site forest restoration plan is based on guidance given by the 

Business and Biodiversity Offsets Programme in the Biodiversity Offset Design Handbook 
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(BBOP, 2012). The five steps are described broadly in chronological order and the process is 

considered to be iterative where the completion of one step will help inform the next. However, 

where practical, steps may be combined for efficiency and completed in parallel. 

1. Step one: Define the scope of the OnFRP and the main activities that will take place 

throughout the different stages of the programme 

2. Step two: Review the legal framework, national guidance, and policy context of restoration 

3. Step three: Identify key stakeholders and initiate stakeholder engagement 

4. Step four: Determine methods to achieve and monitor biodiversity objectives 

5. Step five: Begin implementation 

This document (the OnFRP) is designed to provide a detailed record of the onsite forest 

restoration plan (ie Step 5 in the process outlined above), containing sufficient detail of the 

planting and management scheme and ongoing monitoring and evaluation indicators to enable 

implementation to begin. This OnFRP is structured as follows: 

1. Introduction (this section): describes the aims, objectives, roles and responsibilities, and 

process to develop the OnFRP 

2. OnFRP scope (section 2): describes the spatial scope of the OnFRP and confirms the areas, 

habitats and species it applies to 

3. Background (section 3): describes the legal framework and applicable lenders safeguards 

requirements, and the current status of activities on site including baseline ecological data 

4. Stakeholder engagement (section 4): identifies key stakeholders and presents the 

responsibilities and frequency of future engagement activities 

5. Planting and management scheme (section 5): presents the detailed methodologies, 

budgets and schedules for the planting and management scheme 

6. Monitoring and evaluation (section 6) describes the proposed short-term and long-term 

monitoring and evaluation of success of the OnFRP 

Table 7 outlines the proposed schedule for the OnFRP. It is expected that SOL will formally 

engage SRI as the third-party NGO responsible for on-site restoration by January 2019. Further 

details of the individual activities are provided in Section 5 of this OnFRP 

1.5 Parties participation 

The following organisations are involved in the design and implementation of the OnFRP. 

SOL site HSE team 

Project leader involved in all steps ie design, planning, implementation and ongoing monitoring 

and evaluation of the planting and monitoring programme. The SOL HSE Manager will have 

overall responsibility for overseeing the OnFRP and managing SRI’s inputs. SOL’s executive 

management remains ultimately responsible for the restoration programme as a whole. 

Mott MacDonald 

External ecological consultant to provide assistance in designing the OnFRP as required by 

SOL biodiversity team 

Sumatran Rainforest Institute (SRI) 

Habitat restoration NGO to provide expert advice and assist with the design and planning of the 

planting and monitoring programme. SOL has sought SRI’s advice throughout the finalisation of 

the OnFRP, including planting methods, stakeholder engagement, future monitoring, and costs. 

SRI is also SOL’s preferred NGO to manage the implementation of the on-site restoration 
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project and it is expected that the implementation stage will commence with SOL appointing SRI 

to undertake the implementation phase.  

SRI will be responsible for all site preparation, stakeholder engagement, establishing nurseries, 

collection of seeds/saplings and maintenance of plant nurseries, and planting and maintenance 

of restoration sites. It is expected that SRI will be responsible for monitoring and evaluating the 

success of the OnFRP, with an external auditor appointed separately by SOL to audit the 

success of the programme. SRI has previous delivered similar forest restoration projects and is 

experienced in project management, implementation and monitoring of such undertaking. List of 

projects previously undertaken by SRI has been provided in Appendix A. 
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2 OnFRP scope 

2.1 NIL and SIL areas 

The Batang Toru forest (where the Project is located) comprises two discreet blocks divided by 

the Sarulla Valley (see Figure 1). Overall the forest covers approximately 134,000ha, with the 

western block accounting for around two-thirds of this area (c.90,000ha).  

The majority of the new construction undertaken by SOL in the NIL area is within the contiguous 

forest boundary of the Western Batang Toru Forest Block (WBTFB) (a total of 69ha), with only a 

small portion (5ha) developed outside the forest on previously cleared or agricultural land. 

Conversely, the SIL area has been developed entirely outside of the forest boundary of both the 

WBTFB and the adjacent Eastern Batang Toru Forest Block (EBTFB).  

Following environmental impact assessments undertaken in 2009 and updated in 2013 (SOL, 

2013) it was determined that significant impacts on biodiversity will occur within forest habitats 

only and therefore only the NIL Project area is considered within the Project’s BAP and 

associated documents including this OnFRP. The SIL area was not considered to affect forest 

habitats due to its location outside of both the WBTFB and EBTFB and is therefore not 

considered further.  

2.2 Existing features 

Resource discovery at the pre-existing site was conducted by Unocal North Sumatera 

Geothermal (UNSG) in 1994, who undertook extensive exploration activities at Sarulla 

geothermal fields between 1994 and 1998. This involved the development of some 

infrastructure including well pads and access roads (see Table 1) as well as exploratory drilling 

activities. These works were then suspended due to the Asian financial crisis of the late 1990s 

and various regulatory changes. By 2007, the consortium of SOL had been formed and 

development of the Project continued, with a revised Project AMDAL being conducted on behalf 

of SOL in 2009. Prior to this time, SOL had no involvement in the site.  

Table 1: Existing facilities within NIL Project area not included in habitat loss of Project 

Site name Area (ha) 

NIL-2o well pad 1.5 

NIL-2o access road 0.5 

NIL-4 well pad 2.3 

NIL-4 access road 0.7 

NIL-3o well pad and laydown area 1.4 

NIL area access road 0.8 

NIL-1o well pad 2.7 

NIL-1o access road 0.4 

Total 10.3 

Source: SOL, 2018 

It should be noted that all pre-existing clearance occurred prior to SOL's involvement (with 

substantial time, ie more than fifteen years, lapsed between the construction of UNSG assets 

and commencement of the Project). Most importantly, this pre-existing clearance also occurred 

prior to the Lenders’ investment (with associated safeguard requirements) in the Project. Pre-

existing clearance is therefore not considered within the scope of the financing arrangements, or 

the application of Lenders’ safeguards requirements to the Project (including within this 

document).  
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It was agreed by SOL and the Lenders that existing facilities (eg well pads and roads) 

constructed by UNSG will not be considered permanent habitat loss attributed to the Project and 

are therefore excluded from further offset requirements by SOL. However, any expansion (eg 

road widening) of existing components undertaken by SOL and resulting in temporary or 

permanent habitat loss is attributed to the Project. Figure 3 illustrates the new and existing NIL 

area Project infrastructure. 

Figure 3: Pre-existing and new NIL Project infrastructure 

 

Source: Mott Macdonald, 2018 

2.3 Natural and critical habitat 

Specifically, the BAP focusses on natural habitats within the contiguous boundary of the 

WBTFB and those habitats that have been identified as supporting the presence of critical 

habitat triggers. A full critical habitat assessment (CHA) was undertaken by Mott Macdonald as 

part of the BAP (Mott MacDonald, 2015b) and updated in 2018 (Mott MacDonald, 2018). The 

CHA identifies the presence of IUCN critically endangered, endangered and Indonesian 
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endemic species (which trigger critical habitat requirements) within all modified and natural 

habitats found within the Western Batang Toru Forest Block (WBTFB). This includes the 

Tapanuli orangutan (Pongo tapanuliensis) which was described as a distinct species from the 

Sumatran orangutan in 2017 (Nater et al., 2017). Critical habitat was therefore defined as all 

habitats (natural and modified) within the contiguous boundary of the WBTFB. 

As part of the CHA, it was necessary to determine a geographic boundary which defines the 

area of habitat considered within the CHA (known as a discrete management unit, DMU) (IFC, 

2012b). IFC GN6 (IFC, 2012b) defines the DMU as an area with a definable boundary within 

which the biological communities and/or management issues have more in common with each 

other than they do with those in adjacent areas. No DMU was specifically determined as part of 

the CHA undertaken as part of the ESIA (SOL, 2013). However, following discussions with 

Lenders in February 2014, it was agreed that the DMU should comprise the contiguous forest 

boundary of the WBTFB. This DMU was applied in both the 2015 and 2018 versions of the 

CHA.  

Any development outside of the contiguous forest boundary is not considered within the BOMP 

or this OnFRP (ie well pads outside of the contiguous forest boundary are not considered for 

restoration). This approach is the same as that followed in the previously agreed 2015 OnFRP. 

It should be noted that the scope of this OnFRP is the restoration of temporarily cleared forest 

areas within the Project footprint; the original land use of wellpads located outside of the 

WBTFB forest boundary is either pre-existing clearance or highly modified (not critical) habitat 

which does not require restoration. The contiguous forest boundary used to define the spatial 

scope was based on the pre-existing land use prior to the development of the Project, and 

therefore encompasses all forest habitats that were there prior to the Project. In addition, it 

should be noted that the infrastructure outside of the forest boundary comprises access roads 

and wellpads only (ie no temporary laydown areas) and it is expected that all of this 

infrastructure will continue to be used during operations and is therefore not suitable for 

restoration. 

2.4 Additional well pads 

Since the previous issue of the OnFRP in 2015, the Project has undergone several additions to 

infrastructure in the NIL area as follows: 

● 2015: NIL-3n re-injection well pad; conversion from an existing temporary laydown area 

● 2016: NIL-E1 re-injection well pad; new well pad east of Batang Toru River (does not affect 

OnFRP) 

● 2017: NIL-3 (old – ‘o’) production well pad; conversion from existing construction phase 

workers’ accommodation 

Development of these additional well pads (with the exception of NIL-E1, which is outside of the 

WBTFB and located on highly modified, not critical habitat eg rice paddies) increases the 

permanent loss area of the Project while decreasing the temporary loss area, as previous TCAs 

(ie laydown and workers’ accommodation) have been converted to ‘permanent’ well pads. 

Details of these well pads are elaborated below. 

In 2015, additional well pad NIL-3n was determined to be required for the NIL Project due to 

insufficient capacity of the existing re-injection wells. SOL commissioned Mott MacDonald to 

undertake a supplementary ESIA for the new well pad in June 2016. NIL-3n was constructed on 

part of an area previously identified as a temporary construction area (TCA) (‘laydown area 1’) 

in the 2015 OnFRP. 

In 2016, further additional wells were determined to be required in the NIL area for re-injection 

purposes. This resulted in the proposed development of the NIL-E1 re-injection well pad located 

east of the Batang Toru River. As this well pad is not within the WBTFB where the BAP 
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requirements apply, its footprint is not included in the area count for either the OnFRP or BOMP. 

Similarly, Project component changes and amendments in the SIL area are not covered within 

this OnFRP (or the BOMP) since these components are not within the WBTFB. 

Well testing undertaken by SOL in March 2017 revealed that brine conditions were unfavourable 

at the WJP-1 production well pad due to high acidity. In order to compensate for this, more 

production wells were determined to be required in the NIL geothermal field and the NIL-3o well 

pad was proposed for this purpose. NIL-3o is located on land originally cleared by UNSG, 

subsequently used as the Halliburton workers’ camp during earlier drilling activities and was 

designated as a TCA (‘laydown area 2’) in the 2015 OnFRP.  

In November 2017, Mott MacDonald was appointed to undertake further supplementary ESIAs 

for two potential new well pads: NIL-2o in the northern area and SIL-4 in the southern area. NIL-

2o is located at a legacy well pad area that is currently being used for explosives storage and is 

a potential location for a new production well pad. If developed, construction activities for the 

development of NIL-2o would be expected to take place within the existing project footprint, so 

no new temporary construction areas would be created. NIL-2o is therefore not considered 

within this OnFRP. SIL-4, in the southern area, is also outside of the scope of this OnFRP. 

2.5 Permanent and temporary habitat loss 

The 2015 BAP and OnFRP identified that as part of construction of the NIL Project area, a total 

of five temporary construction areas (TCAs) would be developed within the contiguous forest 

boundary of the WBTFB, such as disposal and borrow areas, which would not be required 

during the operational phase of the Project. These five TCAs comprised a total area of 33ha.  

During a Mott MacDonald visit to the Sarulla site (20 November to 1 December 2017), SOL 

confirmed that many of the TCAs identified in the 2015 OnFRP had not been cleared as they 

were not required for the Project. Some TCAs were subsequently identified as suitable well pad 

locations (as described in Section 2.4), thus turning a temporary habitat loss into a permanent 

loss. Conversely, some areas of the 2015 OnFRP project footprint, such as areas surrounding 

the NIL power plant, are no longer required for operational use, and have changed from a 

permanent habitat loss to a temporary loss. Additional temporary habitat loss areas such as 

clearance around well pads and slope cuttings along access roads have also been identified. 

Overall, four TCAs located within the contiguous forest boundary of the WBTFB have been 

created and used during the construction of the NIL Project area, as shown in 4. These areas 

comprise a total of 25ha and will be restored as part of the OnFRP. A description of each TCA is 

given in Table 2. All TCAs are now considered to be ‘released’ for restoration (ie no longer used 

for construction), except a 0.6ha plot of the ‘adjacent to power plant’ area which will continue to 

be used until 2024 and will be released after this time3.  

Table 2: NIL temporary construction areas 

Site name  Description Area (ha) 

1 WJP-1 well pad 
and access road 

Additional area cleared around the well pad boundary and slope cuttings 
created during access road construction, no longer used. 

10 

2 NIL-1n well pad Additional area cleared around new well pad, no longer used. 3 

                                                      
3  SOL has committed to restoring this 0.6ha area and it is therefore considered worthwhile to include it in the OnFRP despite the 

delayed release date. Whilst it may be more conservative in terms of the Project’s offsetting calculations to assume that the 0.6ha 
would not be restored (and should instead be considered a permanent loss), this would not be in keeping with the mitigation 
hierarchy which requires restoration to be pursued before offsetting. To ensure the delayed release date does not have an overall 
effect on the Project’s offset calculations, an approximate calculation has been carried out assuming a revised gain score for this 
0.6ha of 10 years instead of 20 years. When factored into the overall habitat hectare calculations (refer to the BOMP (Mott 
MacDonald, 2018) for details), the total offset area required increases by a maximum of 0.5ha for benchmark forest (ie an increase 
from 629.9 to 630.4ha). This is considered negligible, however the BOMP currently being developed by Mott MacDonald (2018) will 
include this extra area within the offset calculations to ensure a conservative approach to the offset calculations. 
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Site name  Description Area (ha) 

3 Adjacent to 
power plant 

Area around the boundary of the power plant, including: 

● Additional area cleared but not required for the power plant footprint, 

connected to an area damaged through a Project-induced landslide. 

● Land between NIL-2n, power plant and access road (used a Hyundai 

camp and as a laydown area during construction).  

● Land previously used by Haliburton as hazardous waste storage area, 

currently used as laydown for pipework. 

10 

4 Adjacent to NIL-
2n 

Area affected by erosion during construction of the water pond at well 
pad NIL-2n. No further remediation required; area can be restored. 

2 

 Total - 25 

The total area is rounded to no decimal places, which is considered an appropriate level of accuracy for this restoration 
plan. 

Source: SOL and Mott MacDonald, 2018. 

As a result of the changes to the Project described above, the total footprint of the Project within 

the contiguous forest boundary of the WBTFB has reduced from 92ha in the 2015 OnFRP to 

approximately 69ha. A breakdown of the size of respective areas of each habitat loss type (ie 

total, permanent, and temporary) with comparison to the 2015 OnFRP is as presented in Table 

3 below. Figure 5 shows the change in TCAs from the 2015 OnFRP to the current OnFRP. 

Table 3: Project habitat loss area count 

Area type 2015 
OnFRP (ha) 

Current 
(ha) 

Comments 

Total Project 
area within 
WBTFB 

92 69 Overall decrease mainly due to: 

● Several large TCAs being deemed not required during construction 

● Decrease in permanent Project footprint calculations (see below) 

Temporary 
habitat loss 
(requiring on-
site restoration 
and offsetting) 

33 25 Overall decrease, comprised of: 

● Increase due to: 

– Additional clearance required for areas around well pads and slopes 

– Areas surrounding NIL power plant were deemed to be not required, and 

to be restored (conversion from permanent to temporary loss) 

● Decrease due to: 

– Certain TCAs being converted to ‘permanent’ use  

– Several large TCAs being deemed not required during construction and 

not cleared 

Permanent 
habitat loss 
(requiring 
offsetting)  

59 44 Overall decrease, comprised of: 

● Increase due to: 

– Additional well pads converting TCAs to ‘permanent’ use (see Section 2.5) 

– Construction of new pipeline connection between NIL-E1 and NIL power 
plant, a small section of which is located within the WBTFB 

● Decrease due to: 

– Areas surrounding NIL power plant, NIL-1n and WJP-1n deemed to be not 
required and can be restored 

– Exclusion of existing (Unocal) components from offsetting calculations 

Note: Offsetting calculations are described within the Project’s BOMP. 
Source:  Mott MacDonald 
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Figure 4: Location of NIL TCAs 
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Figure 5: Change in TCAs between the 2015 OnFRP and current OnFRP  
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2.5.1 Priority habitats 

A detailed description of the habitats within the Project footprint and surrounding area to 500m 

is provided in the ESIA (SOL, 2013). A summary of the main habitats of conservation value 

within the TCAs and their IFC classification is provided in Table 4 and their locations are shown 

in Figure 6. It should be noted that, in accordance with the Project’s BAP, all habitats within the 

contiguous forest boundary of WBTFB are considered to be critical due to the potential 

presence of critically endangered and endangered species. 

Table 4: Main habitats of conservation value identified in the Project Area within the 
contiguous forest boundary 

Habitat Type IFC Category٭ Conservation value Temporary loss (ha) 

Low primary forest Natural High 14.6 

Disturbed/secondary 
forest 

Natural High 0.9 

Mixed forest with 
varying densities of 
managed rubber and 
benzoin trees. 

Modified Medium 9.7 

 .All habitats are considered to be critical due to the presence of critically endangered and endangered species٭
Source: Mott Macdonald, 2018. 

2.5.2 Priority species 

A summary of the priority species for which the restored habitats within the TCAs are designed 

to provide habitat for are listed in Table 5 below. This is based on the revised CHA and BAP 

(Mott MacDonald, 2018). The priority species list will be updated if additional critical habitat 

trigger species, following IFC PS6 assessment criteria (IFC, 2012), are found within the Project 

area in any future biodiversity surveys (eg the ongoing annual PanEco-YEl monitoring). 

Table 5: BAP priority species 

Feature Scientific Name Status 

Sumatran tiger Panthera tigris sumatrae IUCN Critically Endangered; 
Sumatra endemic species 

Tapanuli orangutan Pongo tapanuliensis IUCN Critically Endangered; 
Tapanuli area endemic species 

Malayan pangolin Manis javanica IUCN Critically Endangered 

Helmeted hornbill Rhinoplax vigil IUCN Critically Endangered 

Agile gibbon  Hylobates agilis IUCN Endangered 

Siamang Symphalangus syndactylus IUCN Endangered 

Mitred leaf monkey Presbytis melanophos IUCN Endangered 

Sumatra endemic species 

Wegner's glass lizard Ophisaurus wegneri Sumatra endemic species 

Hayek's slender agama Bronchocela hayeki Sumatra endemic species 

False file-eared treefrog  Polypedates pseudotilophus Sumatra endemic species 

Dark red meranti  Shorea platyclados IUCN Endangered 

Sumatran pitcher plant Nepenthes tobaica Sumatra endemic species 

Source: BAP (Mott MacDonald, 2018) 
 



Mott MacDonald | Sarulla Geothermal Power Project 24 
On-site Forest Restoration Plan 
 

401814 | 4 | G | 18 January 2019 
392658 | Sarulla Geothermal | On-site restoration plan | Revision G 
 

Figure 6: Location of NIL infrastructure, areas of temporary habitat loss and pre-Project habitat types 
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3 Background 

3.1 Legal framework, national guidance, and policy context of restoration 

The Project is required to meet the following standards and safeguards requirements: 

● Lender requirements to meet policy standards including the International Finance 

Corporation (IFC) Performance Standard (PS) 6 and Asian Development Bank (ADB) 

Safeguards Policy Statement (SPS) 2009 

● Lender recommendations received during the consultation process of the ESIA (SOL, 2013) 

and BAP/BEOMP (Mott MacDonald, 2015) 

● Legal requirements such as Ministry of Forestry Borrow-to-Use permit number 

SK.818/MENHUT-II/2013 

● National guidance on planting requirements from the Ministry of Environment and Forestry, 

such as: 

– P 63/MENHUT-II/2011 

– P 9/MENHUT-II/2013  

– P39/MENLHK/Setjen/Kum.1/4/2016  

Details of these and their applicability to this OnFRP are described in the following sections. 

3.1.1 International Finance Corporation standards and guidance 

The IFC PS6 (IFC, 2012a) and Guidance Note 6 (IFC, 2012b) has been used on the Project as 

best practice and international standard. In accordance with IFC PS6, habitats are divided into 

modified, natural, and critical habitats. Critical habitats can be either modified or natural habitats 

supporting high biodiversity value. Within the Project, critical habitat has been identified based 

on the following criteria:  

● Habitat of significant importance to critically endangered and/or endangered species (IUCN 

Red List) 

● Habitat of significant importance to endemic and/or restricted-range species 

● Highly threatened and/or unique ecosystems 

● Area associated with key evolutionary processes 

● Internationally recognised area 

IFC PS 6 states that in areas of critical habitat, the Borrower will not implement any project 

activities unless: 

● No other viable alternatives within the region exist for development of the project on modified 

or natural habitats that are not critical 

● The project does not lead to measurable adverse impacts on those biodiversity values for 

which the critical habitat was designated, and on the ecological processes supporting those 

biodiversity values 

● The project does not lead to a net reduction in the global and/or national/regional population 

of any critically endangered or endangered species over a reasonable period of time 

● A robust, appropriately designed, and long-term biodiversity monitoring and evaluation 

program is integrated into the client’s management program 
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A BAP is required for all projects located in critical habitat (IFC, 2012a) and is recommended for 

projects that have the potential to significantly impact natural habitat (IFC, 2012b). A BAP for 

this project was prepared in November 2013 and was last updated in 2018 (Mott MacDonald, 

2018). In accordance with the mitigation hierarchy applied within the BAP, Action 4 of the BAP 

requires the restoration of TCAs to mitigate the temporary loss of habitat during construction. 

Residual impacts following restoration are addressed through biodiversity offsetting as 

described in the BOMP, with the overall aim of achieving no net loss of natural habitats and a 

net gain in critical habitats. Consequently, IFC PS6 requires on-site restoration efforts to also 

contribute to no net loss.  

3.1.2 Asian Development Bank standards 

The ADB Safeguards Policy Statement (SPS) 2009 sets out policy principles and outlines the 

delivery process for ADBs safeguard policy in relation to environmental safeguards. The ADB 

has adopted a set of specific safeguard requirements that borrowers/clients are required to 

meet in addressing environmental and social impacts and risks. ADB staff will ensure that 

borrowers/clients comply with these requirements during project preparation and 

implementation. 

The safeguard policies are operational policies that seek to avoid, minimise, or mitigate the 

adverse environmental and social impacts of projects. The requirements for assessing and 

addressing biodiversity effects of projects are set out within ADB Safeguard Requirements 1: 

Environment, Section D8 ‘Biodiversity Conservation and Sustainable Natural Resource 

Management’ (included as an appendix to the SPS). 

Section D8 requires the environmental assessment process to focus on the major threats to 

biodiversity and for the borrower/client to identify measures to avoid, minimize, or mitigate 

potentially adverse impacts and risks and, as a last resort, propose compensatory measures, 

such as biodiversity offsets, to achieve no net loss or a net gain of the affected biodiversity.  

Obligations on the borrower/client differ depending on whether the habitat is classified as 

modified or natural and whether it is classified as critical habitat4. For areas of critical habitat 

paragraph 28 of the ADB requirements states that no project activity will be implemented in 

areas of critical habitat unless: 

● There are no measurable adverse impacts, or likelihood of such, on the critical habitat which 

could impair its high biodiversity value or the ability to function 

● The project is not anticipated to lead to a reduction in the population of any recognized 

endangered or critically endangered species or a loss in area of the habitat concerned, such 

that the persistence of a viable and representative host ecosystem be compromised 

● For any lesser impacts, mitigation measures will be designed to achieve at least no net loss 

of biodiversity. They may include a combination of actions, such as post-project restoration 

of habitats, offset of losses through the creation or effective conservation of ecologically 

comparable areas that are managed for biodiversity while respecting the on-going use of 

such biodiversity by Indigenous Peoples or traditional communities, and compensation to 

direct users of biodiversity. 

On-site restoration is required as part of the mitigation hierarchy applied to project impacts; no 

net loss is required to be achieved for impacts to natural and critical habitats. 

                                                      
4 Critical habitat is a subset of modified and natural habitat ie a habitat can be critical modified, critical natural, non-critical modified or 

non-critical natural habitat. 
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When the project involves activities in a critical habitat, ADB requires the borrower/client to 

retain qualified and experienced external experts to assist in conducting the assessment. This 

service has been provided by Mott MacDonald with respect to biodiversity since November 

2013. 

Following feedback from ADB on Revision D of the BAP/BOMP in February 2014 and 

subsequent discussions on Revision E in June 2014, a recommendation was made that local 

community engagement should be at the core of the implementation of the OnFRP. This has 

been taken into consideration during the design of the plan and incorporated where possible. 

Community involvement includes engaging the local community to assist with constructing and 

managing the nursery and employing the local community to assist with planting and monitoring 

programmes. 

3.1.3 Borrow-to-Use Permit of Forest Area No. SK.818/Menhut-II/2013 

In August 2013 SOL was issued a permit by the Ministry of Forestry (no. SK.818/Menhut-

II/2013) outlining approval for the ‘borrow-to-use’ of up to 295ha of limited and fixed production 

forest for the construction of the Project. This permit remains valid as of 2018 (and is expected 

to remain valid throughout the Project lifetime).  

As part of the conditions of this permit, obligations were placed on SOL to undertake certain 

activities including the “reclamation and reforestation in the forest area that is no longer 

functional without having to wait for the completion of the period for borrowing and use of the 

forest area”. This refers to the recreation of forest outside of the Project area to offset that 

permanently cleared whilst the Project is in operation, as well as the restoration of areas 

temporarily used during construction. With specific regard to the OnFRP, the following activities 

have been taken into consideration in order to meet the obligations under the permit: 

● Conduct planting of trees in the context of rehabilitating the river basin area at a ratio of 1:1 

● Empower the community members living in the area around the permit-to-use of the forest 

area 

● Follow Regulation of the Ministry of Forestry Number P.60/Menhut-II/2009 regarding 

Guidelines on Assessment of Successful Forest Reclamation 

● Follow Regulation of the Ministry of Forestry Number P.63/Menhut-II/2011 regarding 

Guidelines on Planting Trees for Holders of Permit for Borrowing and Use of Forest Areas in 

the context of Rehabilitation of the River Basin Area 

The government-led process identified that 30ha of land is required to be reforested to offset 

that permanently cleared whilst the Project is in operation. The North Tapanuli District Forestry 

Department recommended a 30ha plot for reforestation within the Sijaba Forest, Batang Toru 

River Basin as an area of importance for watershed management. The site is located 

approximately 40km north of the NIL Project area and adjacent to Silangkit airport (see 

Appendix A for a location plan). Throughout 2015, SOL (in partnership with SRI) completed the 

required reforestation program for this 30ha area and it is understood that SOL is currently 

complying with all approval conditions of the permit. 

Having reviewed the details of the 30ha restoration undertaken by SOL, Mott MacDonald is of 

the opinion that these restoration efforts would not be suitable for inclusion within this OnFRP. 

This is primarily because the government’s selected reforestation site is located 40km from the 

NIL site (therefore not ‘on-site’) and because the restoration was carried out with the intention of 

restoring watershed protection, not achieving no net loss of biodiversity. As a result, that 

planting and management scheme was not designed with the BAP priority species or habitats in 
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mind, and as such the 30ha of offsite restoration does not contribute to SOL’s obligations under 

this OnFRP or the BOMP. 

As noted above, the permit also requires the restoration of areas temporarily used during 

construction. Therefore the onsite restoration approach described within this OnFRP has been 

developed in accordance with forestry authority requirements for onsite restoration, whilst also 

taking account of the international lenders requirements as outlined above. The government 

forestry authority is considered a key stakeholder of the OnFRP and is included win thin the 

stakeholder engagement plan (section 4). 

3.2  Baseline conditions 

3.2.1 Previous ecological surveys 

Biodiversity surveys were undertaken to inform the ESIA (SOL, 2013) and BAP/BOMP (Rev F) 

(Mott MacDonald, 2015). Full details of the methods used are given in these documents. A brief 

summary is given below. 

A biodiversity survey was undertaken as part of the ESIA (SOL, 2013) and an assessment of 

the Project was carried out to IFC PS6 standards (see Chapter 3 and Annex E of the ESIA, 

SOL, 2013). This included the following: 

● Flora and vegetation survey (including habitat mapping) 

● Mammal survey (including bats) 

● Bird survey 

● Reptile and amphibian surveys 

● Invertebrates 

A further habitat condition assessment was undertaken by Mott MacDonald in September 2013 

(see Annex E of the ESIA, SOL, 2013) in order to assess the suitability of the habitats within the 

Project area near NIL-1 and WJP-1 well pads to support endangered and critically endangered 

species. 

Following these two assessments it was concluded that the potential critical habitat is known, or 

has the potential, to support endangered and critically endangered species. Therefore, further 

species-specific surveys were commissioned for SOL by Mott MacDonald in November 2013. 

These surveys were undertaken by PanEco-SOCP-YEL, a consortium of international and 

national NGOs operating in Batang Toru forest, between November 2013 and June 2014. 

The PanEco-SOCP-YEL surveys initially comprised a rapid ecological assessment of the forest 

near NIL-1 and WJP-1 well pads and were followed by more detailed surveys in June 2014 and 

October 2014. The surveys included the following methods; survey dates are given in brackets: 

● Reconnaissance transect surveys for siamang, agile gibbon and Sumatran orangutan5 (16 – 

22 November 2013) 

● Camera trapping for Sumatran tiger, Asian tapir, and Malayan pangolin as well as marbled 

cat, Sumatran serow, sambar deer, Malaysian sun bear, binturong, slow loris and wild boar 

(16 November 2013 continuing until 30 June 2014) 

                                                      
5 Research published in 2017 (Nater et al.2017) identified a new species of orangutan (Tapanuli orangutan: Pongo tapanuliensis) in the 

South Tapanuli area around the Project. Previous biodiversity studies conducted by or on behalf of SOL assumed that the 
orangutans present were Sumatran orangutan. Both the Sumatran orangutan and Tapanuli orangutan are critically endangered 
according to the IUCN Red List and endemic, and therefore the revised species classification of orangutans in the Project area does 
not change the conservation status or designation of the WBTFB as critical habitat. 
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● Remote aerial survey using unmanned aerial vehicles (UAVs) for detailed habitat mapping 

(20 – 22 November 2013) 

● Orangutan nest survey (June 2014) 

● Fixed call count survey for siamang and agile gibbon (June 2014) 

● Sun bear signs survey (June 2014) 

● Plant biodiversity survey (October 2014) 

● Bird biodiversity survey (October 2014) 

● Herpetofauna (amphibians/reptiles) biodiversity survey (October 2014) 

Gaps in the ecological baseline data were identified as part of the critical habitat assessment 

undertaken as part of the BAP/BOMP (Mott MacDonald, 2015). Therefore, further surveys for 

plants, birds, reptiles, and amphibians were carried out in October 2014 by the appointed 

biodiversity experts (PanEco-SOCP-YEL). The survey methods were designed by PanEco-

SOCP-YEL and agreed by SOL/Mott MacDonald.  

A total of 56 bird species were recorded in the Project Area during the biodiversity surveys 

undertaken by ERM in April 2013. 130 species were recorded in the PanEco/YEL Biodiversity 

Survey in September 2014, including 27 species protected under the Indonesian Law, one and 

nine species on CITES Appendix I and II respectively, and 11 restricted range bird species (5 of 

them endemic to Sumatra).  A total of 30 species of reptiles and amphibians have been 

recorded in the NIL area in 2013 and 2014. 

Since 2014, PanEco-SOCP-YEL have been undertaking yearly monitoring of the WBTFB, 

comprising field surveys and camera traps. Five bird species were recorded in the camera trap 

surveys in 2016 and six in the camera trap surveys in 2017. In total, fourteen mammal species 

of conservation value have been identified within the NIL area during previous surveys 

undertaken in 2013, 2014, 2016 and 2017. Further information on their legal protection, IUCN 

Red List status and sensitivity, as well as whether they meet the thresholds for Critical Habitat 

under PS6 is given in the original and supplementary ESIAs for Project components in the NIL 

area. 

A Light Detection and Ranging (LiDAR) habitat mapping study was undertaken by PanEco-

SOCP in January 20176 for the WBTFB. The report describes the area as a functional mosaic of 

numerous forest types, which grade into one another structurally. 

3.2.1.1 Summary 

No additional new surveys or habitat mapping are considered necessary to characterise the 

priority habitats and species, as the Project changes since the 2015 OnFRP comprise only of 

the following: 

● The abandonment of previously identified TCAs (previously surveyed) 

● The conversion of existing well pads or TCAs (previously surveyed and subsequently 

cleared) to permanent operational uses 

● The identification of new TCAs in previously surveyed areas around existing Project features 

(such as NIL-1n and WJP-1) 

                                                      
6  Department of Life and Environmental Sciences, Bournemouth University & PanEco/Yayasan Ekosistem Lestari/ Sumatran 

Orangutan Conservation Programme. (January 2017). Habitat Monitoring Report: Comparing Field Survey and LiDAR Data Sarulla 
Operations Ltd. (SOL), North Tapanuli, North Sumatra, Indonesia.  
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All of these areas are already well characterised by existing baseline data and therefore no 

additional flora surveys are considered necessary. 

3.2.2 Current condition of TCAs 

Mott MacDonald understands that the civil engineering, procurement, and construction (EPC) 

contractor, Hyundai Engineering and Construction Co., Ltd. (HDEC) had undertaken a 

programme of slope stabilisation and grass planting at key areas at risk of landslide and 

erosion, as identified by SOL.  

In 2016, Mott MacDonald produced remediation plans for the Project describing the remediation 

and restoration actions required by SOL/HDEC at various locations throughout the Project 

footprint including two in the NIL area7. The progress of these efforts was observed during the 

November 2017 Mott MacDonald site visit, including inserting piles/stakes to help with soil 

retention, planting grasses, constructing drainage channels, and creating steps in larger slopes.  

These slope stabilisation activities are considered beneficial to the OnFRP and are expected to 

provide a more suitable landscape for restoration. However, these activities would not be 

directly considered ‘restoration’ in the context of this OnFRP, due to the types of plant species 

used (ie mainly grasses). 

Soil condition at each of the TCAs is expected to be poor given that all areas have been cleared 

and earthworked. The removal of vegetation at the TCAs means that high light conditions are 

present. Therefore, restoration will require the planting of pioneer species (see Table 9 for 

species breakdown) tolerant of high light and poor soil. SOL invited SRI in 2017 to conduct a 

site survey of the TCAs, to inform their preparation of a proposal and quotation of for the on-site 

restoration planting. Soil quality has been reported to be poor and acidic. All sites have been 

heavily earthworked. 

3.2.3 Land ownership 

The TCAs are all located within SOL-owned land and therefore no land acquisition will be 

required for the OnFRP. Current land use at the sites is understood to be vacant land not in use 

by the Project, with construction equipment and materials as well as buildings having been 

removed. Any remaining informal users of the land (ie local villagers) will be engaged and 

informed of the restoration plans to be undertaken at the TCAs. Land required for the 

construction of the nursery (ie needed to propagate saplings for planting) will be not be within 

any TCAs but within NIL-3n (refer to section 5.6.1.2). Therefore, there will not be a reduction of 

temporary habitat loss and permanent habitat loss will remain the same. 

3.2.4 Measures to prevent and reduce hunting, poaching and habitat clearance 

In parallel to the development and implementation of the OnFRP, various measures to prevent 

and reduce hunting, poaching and habitat clearance have been implemented by SOL across the 

Project area. This has been outlined within Action 6 of the BAP, which requires control 

measures to be put into place to reduce and/or prevent unauthorised access along the roads 

within the contiguous forest boundary in the NIL Project area, with the aim of reducing hunting 

and logging in newly opened up areas. 

As some of the Project infrastructure has been constructed on existing roads where local people 

already have access rights, access control measures have been adapted to the specific areas 

                                                      
7  Refer to: 

Mott MacDonald (June 2016). Remedial Plan 1: NIL power plant 

Mott MacDonald (June 2016). Remedial Plan 4: Road 5 (towards WJP-1) 
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of the site. Given the existing community access, it is not practical to prevent access on foot; 

therefore, where access has been restricted, this includes the exclusion of all vehicles and/or 

four-wheeled vehicles only.  

Details are given in the Project’s Site Access Plan (Mott MacDonald, 2014) and Access Control 

Procedure (SOL, 2018). Relevant combined actions have also been incorporated into the 

socialisation program. Actions taken by SOL to date are briefly summarised below and 

photographs are provided in Appendix E: 

● A new guard house has been constructed at the NIL-3o road entrance as the main gate to 

the NIL area, which is staffed 24 hours. This security post restricts access of the local 

community to the Project area. 

● A list of local farmers and land owners inside the NIL area is maintained at the main gate 

with only those individuals allowed to access the NIL area, such as:  

– Existing land owners/users have been provided with ID cards 

– SOL has conducted biodiversity and forest protection awareness with these land owners 

and farmers  

– Barrier gates have been constructed at the road entrance of NIL-1n, NIL-2o and WJP-1n 

to prevent unauthorised vehicle access 

● SOL regularly coordinate and conduct patrols independently and jointly with the Forestry 

Department, to identify and report illegal logging and forest clearing activities within the lease 

hold area. 

SOL regularly coordinate and conduct patrols independently and jointly with the Forestry 

Department, to identify and report illegal logging and forest clearing activities within the lease 

hold area. 



Mott MacDonald | Sarulla Geothermal Power Project 32 
On-site Forest Restoration Plan 
 

401814 | 4 | G | 18 January 2019 
392658 | Sarulla Geothermal | On-site restoration plan | Revision G 
 

4 Stakeholder engagement 

4.1 Overview 

This section identifies the key stakeholders who will be involved in the OnFRP. These are 

persons or groups who are affected by or can affect the outcome of the project as well as 

partners who will implement the plan. Stakeholder engagement is designed to initiate an 

approach to participation as early as possible to: 

● Learn about the goals and roles with respect to the plan 

● Identify appropriate methods of engagement with stakeholder groups 

● Confirm any critical stages at which various stakeholders should be engaged in the 

restoration process 

The understanding of local culture and social aspects where the restoration activities will be 

implemented is considered an important factor in the success of the planting and management 

scheme.  

4.2 Stakeholders identified 

This process began with a review of existing stakeholder information gathered as part of the 

ESIA (SOL, 2013) and BAP/BOMP (Mott MacDonald, 2015), including: 

● Local and provincial government agencies (such as Forestry Department) eg North Tapanuli 

(local) and Sumatera Utara (provincial) 

● Local and international biodiversity conservation NGOs 

● Local forest restoration NGOs 

● Local communities who live in the area and/or have interests in the Batang Toru, particularly 

around the Project area and close to the TCAs targeted for tree planting activities. 

● Customary leaders 

● Lenders’ ecologists 

● External ecological consultants 

4.3 Summary of stakeholder engagement 

Table 6 below provides a summary of the key stakeholders, the consultation activities 

undertaken to date and ongoing/future consultation planned for each of the key external 

stakeholders identified. All of these consultees have been previously involved in the Project for 

the ESIA and BAP.  

SOL has commenced discussions with relevant stakeholders and initiated consultation 
regarding planting and management schemes, in order to ensure conformance with the 
objectives of the OnFRP. Mott MacDonald understands that SOL is the landowner as all TCAs 
are within the SOL Project footprint; therefore no land acquisition or economic displacement 
impacts are expected at the TCAs. However, SOL/SRI will pay local workers to support 
restoration activities as required and to manage the nursery. The impacts of these activities on 
local communities will be discussed during stakeholder meetings prior to implementation of the 
program. 

Coordination meetings and workshops between SOL, SRI, community leaders and NGOs will 

be held on a regular basis throughout implementation, particularly in the early stages of the 
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project to ensure full community support and understanding of project objectives and projected 

benefits. Stakeholders are communicated with via appropriate means (for example through 

face-to-ace meetings, workshops, telephone, and email). Further local community engagement 

is also proposed, in particular for plant nursery management, site preparation and long-term 

management. 
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Table 6: Identified stakeholders and record of stakeholder participation 

Stakeholder / 
partner 

Role within 
OnFRP 

Previous consultation Future planned consultation (January 2019 onwards) 

Activities Timeline and frequency Responsibility 

Local communities  

Residents of: 

● Simataniari 

● Sibaganding 

● Hutajulu 

Provision of local 
workers to assist 
with the planting and 
monitoring 
programme, 
including nursery 
management 

SOL and HDEC employed local 
community members as workers 
during replanting undertaken along the 
WJP-1n access road in 2016-2017 (as 
described in section 3.2.2). 

Local communities will receive targeted engagement 
to raise awareness of the on-site restoration plan 
prior to implementation. This will take the form of a 
meetings with village heads, larger community 
meetings as necessary, and advertising employment 
opportunities. The objective will be to inform 
communities about the on-site restoration project 
(methods, species planted, opportunities for local 
community involvement) and raise awareness of the 
benefits of the project for biodiversity and local 
communities. A stakeholder workshop will be held 
following production of SRI’s technical document, 
enabling stakeholder views and concerns to be taken 
into account in the final implementation plan. 

Commencing March 2019, 
workshops to be conducted 
at least monthly thereafter. 

SRI 

Local communities will continue to be employed 
during future nursery cultivation and planting phases. 

March 2019, continuous 
(throughout employment 
during planting and 
management phase) 

SRI 

During and post-implementation, local community 
members will be engaged to protect restored areas 
to prevent illegal logging. 

March 2019 onwards 

Regular (monthly) meetings 
with community 
representatives to obtain 
updates on any illegal 
logging risks 

SRI and SOL 

Customary 
leaders, other 
local interest 
groups 

Shared interest in 
the local area, 
common use of 
access roads and 
forest 

These local community groups were 
consulted during the ESIA and 
subsequent supplementary AMDAL 
and ESIAs for the Project. 

Local community groups and customary leaders will 
be invited to the stakeholder workshop to be 
conducted following production of SRI’s detailed 
technical document. 

Once at the technical 
document stakeholder 
workshop (expected around 
March 2019) 

SRI and SOL 

Government department(s)  

North Sumatera 
Forest 
Department. 
(KPH 11) 

Consultation on legal 
obligations with the 
design and 
implementation 

The involvement of forestry agencies is 
intended to encourage cooperation and 
obtain endorsement and agreement for 
the proposed forest restoration. SRI 
advise that forest agencies in 
Indonesia are promoting a more 
localised approach through forest 
management units (Kesatuan 
Pengelolaan Hutan, KPH) which are a 
key element of forest governance 
reform. The local KPH is responsible 
for improving forest governance, 
including fostering partnerships with 

SRI and SOL will consult with the Forest Department 
regarding the proposed planting and management 
scheme (prior to implementation of the OnFRP) to 
inform them of the proposed methods and species 
and to seek advice on the Project’s compliance with 
national regulations. Feedback received from the 
Forest Department will be incorporated into a revised 
planting and management scheme as necessary.  

March 2019 to July 2019 
(regular ie monthly meetings 
during finalisation of 
technical document) 

Monthly email updates to be 
sent to the local government 
during implementation 

SRI 
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Stakeholder / 
partner 

Role within 
OnFRP 

Previous consultation Future planned consultation (January 2019 onwards) 

Activities Timeline and frequency Responsibility 

local communities and experts from 
universities.  

SOL regularly engages with the Forest 
Department through submission of 
periodical reports as required by the 
conditions of the Borrow-to-Use permit. 
These reports include details of SOL’s 
progress to date with restoration, in 
accordance with the national 
requirements.  

International, National and Local NGOs  

● PanEco 

● SOCP8 

● YEL9  

Expert advice and 
biodiversity surveys 

SOL consulted with SOCP-YEL to 
seek advice on the on-site restoration 
plan, including restoration methods, 
national restoration standards, suitable 
species of plant, and local community 
involvement. 

SOL consulted with Paneco-YEL on 
suitable plant species for planting. 
PanEco-YEL advised SOL to plant 
species with a large canopy along the 
WJP-1n access road, to provide better 
coverage and limit exposure of the 
arboreal bridges. PanEco also 
suggested to plant species that will be 
of benefit to the local community (eg 
styrax benzoin). 

SOL has also engaged PanEco to 
undertake regular (annual) biodiversity 
monitoring around the Project area 
since 2014. 

SOL will continue to consult with PanEco-SOCP-YEL 
prior to finalisation of the planting and management 
scheme, to seek their views (as local NGOs) on the 
effect of the restoration on biodiversity in the area. 

Once at the technical 
document stakeholder 
workshop (expected around 
May 2019) 

SRI and SOL 

As part of the ongoing biodiversity surveys already 
undertaken, PanEco may also cover the restored 
areas in order to monitor the project’s success. 

2019 and every five years 
thereafter 

SOL 

Source: Mott MacDonald (adapted from information provided by SOL and SRI) 

 

                                                      
8  Sumatran Orangutan Conservation Programme (SOCP) 

9  Yayasan Ekosistem Lestari (YEL) 
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5 Planting and management scheme 

5.1 Overview 

The planting and management scheme have been developed by SOL with support from SRI, 

the specialist habitat restoration NGO, and Mott MacDonald. The scheme takes account of the 

legal and lender requirements outlined in Section 3.1 as well as the required provision of habitat 

for priority species outlined in section 2.5.1. Predicted outcomes and key performance indicators 

(KPIs) are defined which will be used to demonstrate the success of the OnFRP in meeting the 

aims and objectives defined in Section 1.2. The following subsections outline SOL’s proposed 

approach to implementation of the planting and management scheme, including schedules, 

budgets, and describes how SOL intend to achieve the required KPIs. 

5.2 Approach 

The planting and management scheme will be used to predict the outcomes of the on-site forest 

restoration and to inform the design of an appropriate monitoring programme. This will include 

key stages of habitat regeneration, management targets and re-colonisation of the TCAs by 

priority species of conservation value.  

Details of the planting and management scheme as well as the monitoring programme have 

been agreed following regular consultation with all relevant stakeholders. 

A technical document which elaborates on the details of the preparation, implementation, 

evaluation and monitoring phase will be developed by SRI in line with national guidelines (as 

per the timeline presented in Table 7). The planting approach follows the local guidance for 

habitat restoration aimed at achieving a minimum rating of ‘Good’ (80 out of 100 - as per scoring 

system described in P.63/Menhut-II/201110) within three years from the start of the maintenance 

period.  

There are four restoration patterns that can be adopted as described in Figure 7. Based on 

initial assessment of the Project’s TCAs (see section 3.2.2), habitat restoration will adopt the 

“cultivation” pattern approach whereby seeds and saplings will be harvested from surrounding 

forests, propagated within a nursery and planted within the four TCAs. This would aid in soil 

preparation to allow natural succession to take place in the long run. 

                                                      
10  Regulation of the Ministry of Forestry Number P.63/Menhut-II/2011 regarding Guidelines on Planting Trees for Holders of Permit for 

Borrowing and Use of Forest Areas in the context of Rehabilitation of the River Basin Area 
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Figure 7: Planting scheme patterns for restoration 

 
Source: SRI, 2018 

 

5.3 Key activities 

Key steps of the on-site restoration process which had been identified and planned as distinct 

activities to be undertaken are as follows: 

● Planning and investigation (see section 5.5): 

– Activity 1.1: Development of onsite restoration technical report 

– Activity 1.2: Multi-stakeholders participation engagement 

● Preparation and implementation (see section 5.6): 

– Activity 2.1: Preparation phase 

○ Sub-activity 2.1.1: Production of planting line and holes 

○ Sub-activity 2.1.2: Construction of nursery and hut building 

– Activity 2.2: Planting and maintenance phase 

○ Sub-activity 2.2.1: Planting and maintenance of saplings 

○ Sub-activity 2.2.2: Monitoring and replacement of dead saplings  

● Monitoring and evaluation (see section 5.6.3) 

– Activity 3.1: Evaluating against national guidelines 

5.4 Management scheme  

The management of the Project will be undertaken by both SOL and SRI. The following section 

describes the management plans and provisions in place to implement the restoration on-site. 

5.4.1 Establish a working unit for tree planting 

SOL will engage SRI to run the on-site restoration project. The SRI team will comprise of: 

● Key personnel:  

– One project director 
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– One project manager 

– One project advisor 

– Two forest field coordinators (rehabilitation officers) 

● Supporting: 

– Four field assistants 

– 60 local workers (ie to be trained through workshops conducted by SRI) to be sourced 

from local communities 

– Finance and administration staff, as well as unskilled workers from local communities 

The SRI team will report to the SOL health, safety and environment (HSE) department (HSE 

manager and HSE engineers). 

5.4.2 Roles and responsibilities 

Figure 8 presents the detailed structure of SRI’s proposed project management unit (PMU) 

which will have overall responsibility for the day-to-day implementation of the OnFRP. Details of 

the individuals proposed for each of the key roles and their educational history are provided in 

Appendix A.  

The specific roles and responsibilities expected to be involved are elaborated on below. 

Executive director: 

The SRI executive director is the main point of contact for external parties to interface with SRI, 

and has overall responsibility to: 

● Interface with SOL’s HSE Manager during design, planning and implementation, and lead 

coordination meetings between SOL and SRI 

● Interface with Mott MacDonald during the design and planning phase 

● Providing directions for the project management unit 

● Provide control and technical oversight of the project manager 

● Update SOL as required on project progress 

Project advisor 

The project advisor is a technical expert in the field of habitat restoration, whose role in the 

Project is to provide technical oversight and advice to SRI. In addition, the project advisor will: 

● Where necessary, attend field visits along with the project manager and field coordinators 

● Assist with data analysis and interpretation for quarterly reports 

Project manager 

The SRI project manager will report to SRI’s executive director and will have overall 

responsibility for the day-to-day management of the restoration programme. The project 

manager will be responsible for: 

● Managing all activities undertaken by the PMU and by the field coordinators and field 

assistants 

● Conducting monthly meeting with field coordinators and field assistants  

● Undertaking consultation with the project director and project advisor, as needed throughout 

the implementation of the project  

● Producing monthly progress reports for submission to SOL 
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● Maintaining communication with stakeholders in accordance with the stakeholder 

engagement plan 

Field coordinator 

Field coordinators would be employed by SRI and will each have direct responsibility for two 

field assistants who will report to them. Field coordinators are expected to have a degree in 

ecology or an equivalent subject, and be responsible for undertaking the following aspects of 

the OnFRP implementation: 

● Lead field works (nursery and planting) 

● Make routine field visits into the restoration sites for ongoing monitoring 

● Produce a weekly report for SRI’s project manager 

Field assistant 

Field assistants will be responsible for managing inputs from the local workers, and will report to 

the field coordinators. Field assistants may be recruited from the local workforce but are 

expected to have experience of managing a nursery and managing a restoration planting 

programme. It is expected that a total of four field assistants will be recruited for the Project; 

each field assistant would be responsible for managing inputs from 15 local workers;  

Specific responsibilities of the field assistants include: 

● Organizing nursery management by local workers 

● Organising tree planting by local workers 

● Inputs to the field coordinators’ weekly reports 

Local workers 

Local workers will be recruited from local communities around the SOL site, namely residents of 

Simataniari, Sibaganding and Hutajulu. These local residents already have typically high levels 

of knowledge about the forest, native species, and tree planting. Additional training will be 

provided by SRI on topics such as nursery management and seed production, as required. The 

local workers will be guided and supervised by SRI project staff. Core responsibilities of the 

local workers will be: 

● Seedlings and tree sapling production 

● Watering and weeding saplings in the nursery centre 

● Preparation of restoration sites including making planting holes 

● Tree sapling planting 

● Identification and replacement of dead saplings as required. 



Mott MacDonald | Sarulla Geothermal Power Project 40 
On-site Forest Restoration Plan 
 

401814 | 4 | G | 18 January 2019 
392658 | Sarulla Geothermal | On-site restoration plan | Revision G 
 

Figure 8: Structure and interface of OnFRP planning and implementation partners 

 

Source: Adapted from SRI (2018) 

5.4.3 Budgets 

(Confidential) - Details can be requested from SOL 

5.4.4 Schedule 

Table 7 outlines the proposed schedule for the OnFRP, as broken down by time allocated for 
distinct activities to be undertaken. It is expected that SOL will formally engage SRI as the third-
party NGO responsible for on-site restoration by the end of January 2019, with SRI commencing 
work by February 2019. Table 7 had laid out the according timeline for undertaking each activity 
as based on the anticipated time of commencement.  
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Table 7: Schedule of works 

Activity Responsibility [1] 2019 2020 Onwards 

Complete J F M A M J J A S O N D J F M A M J J  

TCA release SOL [2]                     

Preparation                       

● Review scope and activities SOL/ MM                      

● Review legal and policy 
framework 

SOL/ MM                      

● Identify key stakeholders SOL/ SRI/MM                      

● Determine methods to achieve 
and monitor biodiversity 
objectives 

SOL/ SRI/MM                      

● Record the on-site forest 
restoration plan and begin 
implementation 

SOL/ SRI/MM                      

Implementation                       

1. Planning and investigation                     

1.1 Development of onsite restoration technical report                     

● Preparation of Technical 
Document 

SOL/ SRI                      

● Vegetation survey and soil 
analysis of TCAs 

SRI                      

1.2 Multi-stakeholders participation engagement 

● Consultation meeting with 
stakeholders 

SOL/ SRI      

 

                

● Workshops with local people 
involved in site preparation and 
nurseries 

SOL/ SRI                      

2. Preparation and implementation 

2.1 Preparation phase 

● Sub-activity 2.1.1: Production of 
planting line and holes 

SOL /SRI                      

● Sub-activity 2.1.2: Construction of 
nursery and hut building  

SOL/ SRI                      

● Collection of seeds/saplings                       

2.2 Planting and maintenance phase 

● Sub-activity 2.2.1: Planting and 
maintenance of saplings 

SOL/ SRI                      
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Activity Responsibility [1] 2019 2020 Onwards 

Complete J F M A M J J A S O N D J F M A M J J  

● Sub-activity 2.2.2: Monitoring and 
replacement of dead saplings 

SOL/ SRI                      

3.0 Monitoring and evaluation                      

● Activity 3.1: Evaluating against 
national guidelines 

SOL/ SRI                      

● Future monitoring SOL                     [3] 

Source: SRI and Mott Macdonald 
Note: 1SOL: Sarulla Operations Ltd; MM: Mott MacDonald; SRI: Sumatra Rainforest Institute 

2Except 0.6ha area of the “adjacent to power plant” TCA, which will be released in 2024 
3Ongoing records to be kept from commencement onwards
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5.5 Planning and investigation 

At the time of writing, SOL is finalising an agreement with SRI to undertake the on-site 

restoration. The proposed planting and management approach have been developed by SRI 

and has been based on an 18-month engagement.  

5.5.1 Activity 1.1 Development of onsite restoration technical report 

A technical document for on-site restoration will be developed and produced by SRI (expected 

completion March 2019) which will set out the details of the planting and management scheme 

including location, scope, activities, planting guide, management plan and monitoring methods. 

The document will cover detailed planting methods, restoration area layouts (including a 

planting map for each TCA with a minimum scale of 1:5,000) and monitoring. The aim of the 

technical document is to provide overarching guidance for the restoration efforts. 

The technical document will be developed taking account of the Forest Department’s 

recommendation to ensure that the plan is in line with national regulations. Under Regulation of 

the Ministry of Forestry Number P.60/Menhut-II/2009 regarding Guidelines on Assessment of 

Successful Forest Reclamation the following key requirements will be taken into consideration 

with respect to the OnFRP: 

● ‘Planting…shall preferably use endemic [native] wood species/typical tree species and multi-

purpose tree species’ 

● An annual plan shall be produced including a ‘description of location, size, tree species and 

quantities, facility/infrastructure, cost, timeline, implementation and reporting, along with a 

map with a minimum scale of 1:10,000’. This will also include a ‘planting map for each [TCA] 

with a minimum scale of 1:5,000’ 

● The planting plan ‘shall be assessed by the Head of BPDA and endorsed by the head of 

regency/municipal office overseeing forestry’ 

● The holders of the permit ‘shall have a working unit to handle the planting of trees’ 

● The working unit ‘shall employ technical workers graduating from forestry/agricultural faculty 

during the period of time to plant trees’. Based on the size of the restoration this will be a 

minimum of one technical worker. 

An initial stakeholder consultation will be undertaken by SRI to engage and gather information 

and opinions on how to coordinate actions within its management plans. This will be conducted 

one month upon the completion of the technical document.  

The completed technical document will be submitted to the provincial forestry agency for review 

and approval to ensure compliance to national standards. Regular coordination between SOL, 

district governments, provincial forestry agencies and SRI will be undertaken throughout the 

development of the technical document as well as after during the implementation phrase to 

ensure that the technical document is kept up to date and actions within have been followed 

through.  

Detailed content and responsibilities of the implementation for the development of the technical 

document (ie to be undertaken over the period of four months, as per Table 7) is as presented 

in Table 8. 
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Table 8: Technical document details 

Activity Responsibility 

Pre-implementation   

Land vegetation and soil analysis for four TCAs 

● Survey of Mother trees (seed/sapling sourcing within SOL concession forest) 

● Survey of plant structure vegetation (Baseline vegetation) 

● Survey of soil quality (Baseline of soil quality prior to restoration) 

● Basic fauna survey (baseline fauna data prior to restoration) 

SRI 

Schedule of workshops and training sessions for all villages around the onsite area. SRI/SOL 

Training content of workshops and training sessions for villagers 

● To include harvesting of seed/sapling protocols 

● Seed and sapling propagation 

● Planting methods and guidelines for planting and after-care 

SRI 

Nursery detail design (within NIL 3N wellpad) SRI/SOL 

Implementation phase  

Standard Operation Procedure for workers SRI/SOL 

Mapped out area and schedule of sapling and seedling harvesting SRI 

Protocol for sapling and seedling harvesting and propagation to prep for planting SRI 

Development of planting patterns, schedule and timeframe for all four TCA SRI 

Determination and break down of number of core species and pioneer species 
seedlings/saplings harvesting schedule 

SRI 

Maintenance and monitoring  

Development of bio-indicators SRI 

Development of survivor rate indicators SRI 

Schedule and frequency of maintenance and monitoring of planted areas and frequency SRI/SOL 

Source: SRI and Mott MacDonald 

5.5.2 Activity 1.2: Multi-stakeholders participation engagement  

Two main tasks are to be undertaken within this activity, whereby: 

● Site preparation workshop to be conducted for community participation and SRI restoration 

team 

● Consultation meeting with stakeholder for on-site forest restoration plan (Sibolga/KPH 11 

Medan/Dishut Prov, Medan/NGO) 

The coordination meetings and workshops between SOL, SRI, community leaders and NGOs 

will ensure full community support and understanding of project objectives and projected 

benefits. Further local community engagement is also proposed, in particular for plant nursery 

management, site preparation and long-term management. 

5.6 Preparation and implementation 

5.6.1 Activity 2.1: Preparation phase 

One of the four aim of the OnFRP aims to achieve restoration of habitats to pre-construction 

conditions. Within the restoration approach, steps are taken to create and accelerate the 

process of vegetation succession. Land that has been fully degraded due to the Project’s 

activities requires special treatment and time to prepare the land for restoration.  

All land preparation activities will be conducted by SRI field coordinators with the assistance 

field assistants and hired local workers from the local communities.  



Mott MacDonald | Sarulla Geothermal Power Project 46 
On-site Forest Restoration Plan 
 

401814 | 4 | G | 18 January 2019 
392658 | Sarulla Geothermal | On-site restoration plan | Revision G 
 

In order to prepare the land for restoration, an initial soil analysis would need to be conducted to 

assess the soil quality. Poor quality soil that are compacted and low in organic matter will 

require more time, money, water and fertilizer to maintain plants. Poor soil conditions also 

contribute to water quality issues by shedding runoff during rainfall events. Therefore, the 

acceleration and improvement of soil quality within the TCAs reduces compaction, increases 

pore space in the soil and improves organic matter content. This in turn increases the health 

and functionality of soils.  

5.6.1.1 Sub-activity 2.1.1: Production of planting line and holes 

Production of planting lines and holes will be conducted by engaged technical workers from the 

community, led by the field assistant and it will involve the following activities: 

● Information signs will be constructed, and TCA area will be marked out with bamboo poles 

along with planting lines for holes to be dug 

● Weeding of land and digging of planting holes 

● Water barriers will be built along sloping grounds to prevent over-drainage 

● The land will be fertilized with a chemical organic treatment. 

5.6.1.2 Sub-activity 2.1.2: Construction of nursery and hut building 

The construction of the nursery will be led by SRI with the labour sourced from the local 

community. The proposed nursery site is to be located within the Project area, NIL-3n wellpad 

(refer to Figure 6). The exact layout of the nursery within the NIL-3n area has yet to be 

determined, however, the nursery has been proposed to take up approximately 0.1ha and there 

is sufficient area within NIL-3n (5.6ha with 0.2ha of available land) (see Appendix E). Design 

and exact layout of the nursery will be detailed and finalised within the technical document. 

Upon the construction of the nursery, the following activities will be conducted:  

● Seed/sapling harvesting from surrounding forest will be carried out by local workers led by 

field assistants. Seed or sapling harvesting will be dependent on the source of tree (ie seed 

for durian).  

● Prior to seed/sapling harvesting from the surrounding forest, areas to harvest seed and 

sapling for different species of plant will be proposed, consulted and mapped out in 

conjunction with the forest department during the consultation meeting with stakeholder for 

on-site forest restoration plan (Sibolga/KPH 11 Medan/Dishut Prov, Medan/NGO) (see 

section 5.5.2) 

● In the event of insufficient seeds/saplings are attainable within the surrounding forest, seeds 

will be purchased and germinated within the nursery to ensure genetic variety within the 

forest as well as sustainable seed/sapling harvesting from surrounding forest. The species 

and amount of seeds to be purchased will also be consulted with the forest department 

during the consultation meeting with stakeholder for the on-site forest restoration plan. 

Procurement of seeds will be detailed within the technical document. 

● Details and percentages of different type of species and propagation method from seeds or 

saplings will be covered within the technical document. No harvesting of small trees will be 

conducted. 

● Soil from planting sites will be transported and mixed with organic fertilizer and placed into 

polybags as media for propagation. 

● Sapling/seedling propagation in nursery centre will be managed by local community groups 

who will oversee daily tasks such as weeding, watering, and composting 
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SRI has identified two species groups that will be planted in succession to help accelerate the 

process. The selection of plant species has been based on the plant list extracted from a 

botanical survey conducted near the Project in 2014 (SOL, 2014) All plants species are 

indigenous, are found within the Project AoI and have been selected based on functionality and 

speed of growth. The full list of plants selected for planting can be seen in Table 9. The two 

species groups are as follows: 

● Pioneer species (Fast-growing) 

– Able to survive in soil conditions with low moisture 

– High survival rate when planted on degraded land 

● Core species (Slow-growing) 

– Able to survive in minimal fertile soil 

– Morphological oriented as tall tree species  

– Forest plants with fruits and leaves that animals (ie birds and primate) can utilise for food 

and nesting.  

Table 9: Pioneer and core plant species selected for land restoration 

Plant species Local name 

Pioneer species (Fast-growing) 

Macaranga Sp Marak 

Litsea cubeba Attarasa 

Piper sp.1 Sirih hutan 

Core species (Slow-growing) 

Ficus benjamina Beringin 

Aleurites moluccana Kemiri 

Durio zibethinus Durian 

Arenga pinnata Aren 

Shorea sp Meranti 

Styrax sumatrana Kemenyan 

Podocarpus imbricatus Atur Mangan 

Source: SRI, 2018 

5.6.2 Activity 2.2: Planting and maintenance phase 

5.6.2.1 Sub-activity: 2.1.1 Planting and maintenance of saplings 

Planting (for all TCAs) is estimated to take approximately four months in total. Planting will be 

undertaken in parallel for all TCAs to minimise the schedule duration. The standard method will 

involve planting of saplings direct from the nursery areas, as follows: 

● Sapling quality control (checking size and health) prior to sapling distribution to TCAs 

● Sapling distribution to TCAs, with immediate planting on arrival at TCAs 

● Weeding of the area around planted saplings 

SRI estimates that up to 27,610 saplings will be planted in total during the planting phase. 

Planting of saplings from the nursery will be the default and preferred method11 of revegetating 

the TCAs. As based on the outcome of the on-site investigation (ie vegetation and soil analysis) 

                                                      
11 This involves the collecting and harvesting of seedlings, saplings or plant parts from the surrounding area, to be propagated (ie the 

creation new plants from a variety of sources - seeds, cuttings, bulbs and other plant parts) within the nursey, prior to planting at the 
areas to be restored. 
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to be undertaken during Activity 1.1, soil conditions at partial or full extent of areas within the 

TCAs might be considered unsuitable for direct planting of saplings from the nursery. Only in 

such cases will other methods such as transplanting and/or mulching be considered as an 

alternative method. These methods are described in detail in Appendix D. The detailed technical 

document will include the procedures and measures/contingency plan in the event that initial 

restoration efforts are unsuccessful. 

The following are general steps to be taken when planting: 

● Step 1: Selection of saplings (no more than 2-3 inches with a minimum of 7-12 leaves and a 

sturdy stem) 

● Step 2: Selection of planting hole to be consistent with soil within polybag that contains the 

soil sapling. Application of organic fertilizer. 

● Step 3: Sapling to be planted into hole and watered after 

● Step 4: Sapling to be staked to prevent damages 

Detailed planting methods will be covered within the developed technical document. 

5.6.2.2 Sub-activity: 2.2.2 Monitoring and replacement of dead saplings 

Post-planting monitoring will be undertaken after planting have been completed. Monitoring will 

be conducted on a daily basis for six months, replacement of dead saplings as well as weed 

and pest control maintenance will be conducted concurrently until May 2020. This activity will be 

conducted by local workers led by the field assistant. Refer to section 5.7 for short-term and 

long-term monitoring. 

5.6.3 Activity 3.1: Evaluating against national guidelines 

The success of the restoration scheme will be monitored and evaluated against national 

guidelines and pre-defined indicators of success. Further details of monitoring indicators and 

predicted outcomes are presented in Section 6. 

To ensure restoration success rating score of ‘Good’ (80 out of 100) within three years from the 

start of the maintenance period (as per scoring system described in P.63/Menhut-II/2011), initial 

assessments of the success of restoration, including comparison against KPIs, will be made in 

the first and second years following planting to enable any issues to be identified and rectified if 

required.  

As required by Ministry of Forestry Regulation P.63/Menhut-II/2011,12 monitoring surveys will 

follow methods outlined in the national guidelines, including a sampling intensity of a minimum 

of 5% of the restored areas and collecting data sufficient to inform the described scoring 

system. This will be completed by SOL (in partnership with an external consultant if required). 

5.7 Reporting and auditing 

5.7.1 Regular reporting 

The progress of the implementation phase and planting activities will be reported as seen in 

Table 10. 

                                                      
12  Regulation of the Ministry of Forestry Number P.63/Menhut-II/2011 regarding Guidelines on Planting Trees for Holders of Permit for 

Borrowing and Use of Forest Areas in the context of Rehabilitation of the River Basin Area 
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Table 10: Reporting frequency for the implementation phase of the OnFRP 

Reports Frequency Responsibility 

On ground deployment of workers and field 
work progress 

Weekly Field coordinator and Field 
assistant 

Activities report (updates of stakeholder 
engagement and restoration progress) 

Monthly Project manager 

OnFRP progress report Quarterly Project director 

Source: SRI, 2018 

5.7.2 Key performance indicators (KPI) 

The restoration project’s KPIs are specific and measurable indicators that help to track a 

project’s performance. To ensure that the project gets completed on time, SRI’s project director 

(refer to section 5.4.2) need to monitor and understand the team’s work process and lead the 

project towards longer term goals. Key implementation activities and the corresponding KPI to 

be monitored by SRI for the management and implementation of planting process is as 

presented in Table 11 below.  

Table 11: Targets and KPIs 

Activity Objective Monitoring mechanism and 
KPIs  

Planning and investigation 

1.1           Development of onsite restoration technical report 

1.1.1 Development of onsite forest 
restoration design  

To develop scope, planting 
guide, management and 
monitoring plan 

Completion of technical document, 
and subsequent endorsement by 
the head of regency/municipal 
office overseeing forestry 

1.1.2 Land vegetation and soil analysis 
at 4 TCAs 

Attain information on 
seed/sapling harvesting 
within SOL concession 
forest, vegetation baseline, 
soil quality baseline and 
fauna baseline  

Land vegetation and soil analysis 
report, reporting on: 

● Survey of mother trees  

● Survey of plant structure 
vegetation  

● Survey of soil quality  

● Basic fauna survey  

1.2 Multi-stakeholder participation engagement  

1.2.1 Site preparation workshop to be 
conducted for community 
participation and SRI restoration 
team  

Resourcing and education 
within community 

● Training records 

● Aggregated number of trained 
community members to date 

1.2.2 Consultation meeting with 
stakeholder for on-site forest 
restoration plan (Sibolga/KPH 11 
Medan/Dishut Prov, Medan/NGO) 

Multi-stakeholder 
participation engagement 
to improve onsite forest 
restoration technical plan. 

Meeting minutes with list of 
attendees 

Preparation and implementation 

2.1 Preparation phase   

2.1.1 Production of planting lines and 
holes  

To prepare the 25.1ha of 
land for planting 

Actual site progress against 
planned schedule 

 

2.1.2 Construction of nursery and hut 
building 

Production of 27,610 
seedlings/saplings  

Amount/rate of sapling production 
against targeted amount/rate, as 
aligned with the overall restoration 
timeline 

2.2  Planting and maintenance phase  
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Activity Objective Monitoring mechanism and 
KPIs  

2.2.1 Planting and maintenance of 
saplings 

Completion of planting 
within 25.1ha 

Actual site progress against 
planned schedule, whereby a 
planting completion is marked by 
achieving planting intensity of 1,100 
saplings per hectare and a 
minimum of 27,610 
seedlings/saplings over 25.1ha are 
to be planted/maintained by the 
end of the planting phase – to be 
monitored weekly and reported 
monthly. 

In the event that the planting of 
27,610 seedlings/saplings is not 
met, the planting phase will be 
extended (ie due to delayed 
implementation) or planting will be 
addressed during the replacement 
phase (ie planted but low viability) 

2.2.2 Monitoring and replacement of 
dead saplings 

Replacement of all dead 
seedlings/saplings by end 
of implementation phase 

Targeting and achieving (ie through 
replacement) survival rate of >90% 
of planted saplings - see section 
6.2 for monitoring period and 
frequency.  

    

Evaluation 

3.1 Evaluation with National 
Guidelines 

Achieve a successful 
restoration as defined by 
national guidelines within 
three years from the start of 
the maintenance period 

Achievement of score rating of 
‘Good’ (80 out of 100 – as per 
scoring system within P.63/Menhut-
II/2011) - see section 6.2 for 
monitoring period and frequency. 

Source: SRI and Mott MacDonald 
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6  Monitoring and evaluation 

6.1 Overview 

Monitoring of the OnFRP implementation is planned and organised in two phases: 

● Short-term monitoring – year one to five after planting 

● Long-term monitoring – year five onwards to year fifteen after planting 

The respective monitoring plan for short- and long-term monitoring had been elaborated in 

section 6.2 and 6.3 respectively. 

Evaluation of the achievement of objectives needs to be undertaken appropriately at the 

respective tiers – ie at the level of on-site restoration effort and the overall OnFRP. These have 

been elaborated upon respectively in the subsequent section 6.4 

Any shortfall in the evaluated trends will be reviewed and relevant mitigation will be carried out 

where deemed necessary. 

6.2 Short-term monitoring 

Short-term monitoring will be undertaken over a minimum of five years. The aim of the 

monitoring is to assess the survival rate of the plants and ecological quality of the restored site 

as well as biodiversity present.  

Monitoring on tree survival and growth will commence upon the completion of planting and will 

be conducted by SRI on a daily basis for the first six months, the replacement of dead saplings 

as well as weed and pest control maintenance will also be conducted concurrently.  

In addition, other forms and aspects of monitoring are also to be undertaken during the initial 

five-year period after completion of planting. These have been summarised and present in 

Table 12 below.  
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Table 12: Short-term monitoring 

Monitoring focus Objective Target/ 
standards 

Monitoring 
location 

Monitoring frequency Responsibility 

Planting survival rate To ensure sufficient 
establishment of new 
saplings for natural 
succession 

Plant survival rate >90%  At areas undergoing 
restoration (eg TCAs) 

For periods after planting: 

● First six months – daily (undertaken within 
Activity 2.2.2 – section 5.6.2.2) 

● Six to 18 months after planting - monthly 

● Second to fifth year - quarterly 

● SRI – first six months 

● Contractor to be appointed 
by SOL for subsequent 
monitoring 

Land vegetation 
analysis [1] 

To assess the overall 
condition of the vegetation 
at restored area and 
monitoring as per 
requirements of  
P39/MenLHK/Setjen/Kum.1/
4/2016 

Success rating score of 
‘Good’ (80 out of 100) as 
defined within P 63/Menhut-
II/2011 

At areas undergoing 
restoration (eg TCAs) 

Initial assessment in first and second year, with 
formal evaluation (ie for authority review) in third 
year (as described within Activity 3.1 – section 
5.6.3).  

Subsequent monitoring and evaluation to be every 
three year thereafter as per government 
requirement (P39/MenLHK/Setjen/Kum.1/4/2016). 

External contractor to be 
appointed by SOL 

Water quality – total 
suspended solids 
(TSS) 

To monitor that the 
revegetation had contributed 
to controlling erosion and 
sedimentation 

Regulation 82/2001 for 
Class II rivers –  
TSS <50mg/L 

At existing monitoring 
locations across the 
Project area 

Quarterly monitoring (with semi-annual reporting) 
as per the Project’s existing operational 
environmental monitoring 

Existing contractor undertaking 
operational environmental 
monitoring 

Note: [1] As required by Ministry of Forestry Regulation P.63/Menhut-II/2011, monitoring surveys will follow methods outlined in the national guidelines, including a sampling intensity of a 
minimum of 5% of the restored areas and collecting data sufficient to inform the described scoring system. This will be completed by SOL, in partnership with an external 
consultancy if required. 

Source: Mott Macdonald 
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6.3 Long-term monitoring 

The long-term monitoring should be undertaken over a minimum period of fifteen years. The 

objectives of long-term monitoring are similar to short-term monitoring (ie ecological quality of 

the restored site and biodiversity present) but appropriate adjustment as based on the expected 

establishment of the initial planting efforts whereby:  

● Inclusion of consideration of biodiversity monitoring (as per the existing regime prescribed in 

BAP) to monitor for any recruitment of increase in biodiversity due to habitat restoration 

● Progression to only habitat/vegetation level monitoring and assessment on the restored 

areas (ie scaling down from quarterly plant survival rate monitoring) 

Long-term monitoring commitments from year five (after the planting) are as summarised in 

Table 13 below. 

Table 13: Long-term monitoring [1] 

Monitoring focus Monitoring frequency Responsibility 

Water quality – TSS Quarterly monitoring (with semi-
annual reporting) as per the 
Project’s existing operational 
environmental monitoring 

External contractor as part of operations 
monitoring 

Land vegetation 
analysis 

Subsequent monitoring and 
evaluation to be every three year 
thereafter (ie first being at year six) 
as per government requirement 
(P39/MenLHK/Setjen/Kum.1/4/201
6). 

External contractor (to be appointed by SOL) 

Biodiversity[2] 
monitoring 

To be undertaken as per the 
frequency and parameters as 
defined in the BAP.  

External ecological consultant 

Note: [1] All parameters of the monitoring will be identical to the corresponding monitoring as shown within Table 12 
for short-term monitoring. 

[2] Biodiversity monitoring as per the BAP indicates long-term monitoring will be 

undertaken over a minimum period of twenty years after the start of operations. 
Source: Mott Macdonald 

The long-term biodiversity monitoring (as presented in Table 13) will be undertaken following 

the same survey methods as described in the BAP. The results allow for direct comparison of 

the data and to identify changes in species distribution and abundance in context of the on-site 

restoration which had taken place.  

6.4 Evaluation 

6.4.1 On-site restoration effort 

As shown within short- and long-term monitoring (ie section 6.2 and 6.3), the key monitoring 

action for assessing the condition of the restored area is the land vegetation analysis. The on-

site restoration effort aims to achieve a score rating of ‘Good’ (80 out of 100) within three 

years from the start of the maintenance period (as per scoring system described in 

P.63/Menhut-II/2011). Under the guideline, the following key requirements of have been taken 

into consideration with respect to the predicted outcomes of the OnFRP: 

● Layout of the land 

● Control of erosion and sedimentation 
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● Revegetation or trees planting 

● Orderly arrangement of the land surface 

● Slope stability 

6.4.2 Outcomes of the OnFRP 

The predicted outcomes of the OnFRP as presented in section 1.2, have been determined 

taking account of the international lenders requirements as well as the national government 

approach for forest restoration. 

Table 14 below summarises the predicted outcomes of the OnFRP, the KPIs and proposed 

monitoring of the success of the overall restoration approach.  

Table 14: Predicted outcomes and KPIs for on-site restoration 

Target KPI Responsibility Timescale Monitoring 

Restoration of 
habitats 
present before 
construction 

Achieving 
planting intensity 
of 1,100 saplings 
per hectare 
during planting 
phase and 
achieve a 
minimum of 
27,610 planted 
seedling/sapling 
by the end of the 
planting phase 

SRI/SOL During planting 
phase 

To be monitored weekly and reported 
monthly 

Achieving short-
term monitoring 
targets for 
planting survival 
rates as 
described in 
Table 12 

Year one to five  For periods after planting: 

● First six months – daily (undertaken 
within Activity 2.2.2 – section 
5.6.2.2) 

● Six to 18 months after planting - 
monthly 

● Second to fifth year - quarterly 

Achieving short-
term monitoring 
targets for land 
vegetation 
analysis as 
described in 
Table 12 

Year one to 
three 

Initial assessment in first and second 
year, with formal evaluation (ie for 
authority review) in third year 

Achieving long-
term monitoring 
targets for 
planting land 
vegetation 
analysis as 
described in 
Table 13 

Year five 
onwards to year 
fifteen 

Subsequent monitoring after the year 
three evaluation to be every three year 
thereafter (ie first being at year six) 

Compliance 
with national 
guidelines 

Success rating 
score of ‘Good’ 
(80 out of 100) 
as defined within 
P 63/Menhut-
II/2011 – as an 
outcome of the 
land vegetation 
analysis 
mentioned above 

SRI/SOL Year one to 
three 

Initial assessment in first and second 
year, with formal evaluation (ie for 
authority review) in third year 

Year five 
onwards to year 
fifteen 

Subsequent monitoring after the year 
three evaluation to be every three year 
thereafter (ie first being at year six) 
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Target KPI Responsibility Timescale Monitoring 

Slope stability No evidence of 
landslip within/ 
adjacent to the 
TCAs 

SRI/SOL During planting 
phase, and up 
till year five 
thereafter 

Weekly during TCA 
preparation/planting and during 
periods of heavy rain. Subsequent 
monitoring to coincide with monitoring 
of planting survival rate 

Control of 
erosion and 
sedimentation 

Decreased 

turbidity of 

watercourses 

downstream of 

TCAs - TSS 

<50mg/l 

SOL/ 

Environmental 

consultant 

Year one to 

fifteen 

Quarterly monitoring (with semi-annual 

reporting) as per the Project’s existing 

operational environmental monitoring  

Contribute 
towards gains 
in biodiversity 

Achieving of all 

outcomes as listed 

above 

SOL Year one to 

fifteen 

Gains to be evaluated in aggregation 

with other BAP actions undertaken by 

the Project to determine whether no net 

loss is achieved at the Project level  

Source:  Mott MacDonald 
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A. SRI personnel and project experience 

Table 15: SRI proposed personnel 

Rasyid Assaf Dongoran (Project Director) 

Educational History 

MSc Natural Resources and Environment Management 

 University of Sumatera Utara (USU) 

BSc Biological Sciences 

 University of Sumatera Utara (USU) 

 

Julia N Chase Grey (Project Advisor) 

Educational History  

PhD Ecology Science 

 Durham University 

MSc Biology (Intergrative Biosciences) 

 Oxford University 

BSc Biological Sciences 

 University of London 

 

Tawanli Simanullang (Project Manager) 

Educational History 

MEd Education Science 

 Medan Theological Baptist College 

BSc Forestry Science  

 University of Sumatera Utara (USU) 

 

Edi Amin (Field Coordinator I) 

Education History 

BSc Biological Science 

 University of Sumatera Utara (USU) 

 

Melli Madasari Harahap (Field Coordinator II) 

Education History 

BSc Agriculture Science 

 University of Muhammadiah Tapanuli Selatan 

Source: SRI (2018) 
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Table 16: Forest restoration projects undertaken by SRI 

Forest Rehabilitation in Batang Gadis National Park 

Location Mandailing Natal District, North Sumatra Province 

Project date  July 2015- August 2017 

Implementor Sumatra Rainforest Institute (SRI)  

Partner Batang Gadis National Park Authority 

Funding  Tropical Forest Conservation Action (TFCA Sumatera) 

  

Forest Restoration in Leuser National Park 

Location Langkat , North Sumatra Province 

Project date  June 2013- August 2015 

Implementor Sumatra Rainforest Institute (SRI) and Orangutan Information Centre (OIC) 

Partner Gunung Leuser National Park Authority 

Funding  Tropical Forest Conservation Action (TFCA Sumatera) 

  

Orangutan habitat Restoration around Sibual Buali Nature Reserve 

Location South Tapanuli , North Sumatra Province 

Project date  May 2011- April 2013 

Implementor Sumatra Rainforest Institute (SRI) 

Partner Local Community  

Funding  The American Forests 

  

Source: SRI, 2018 
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B. Proposed budget breakdown 

(Confidential)   
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C. Location of Borrow-to-Use Permit 

reforestation site 
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D. Proposed planting methods 

 

D.1 Overview 

As noted in section 5.6.2, depending on the soil condition at the TCAs, SOL may need to 

consider additional planting methods where simple planting methods would not be sufficient to 

guarantee successful restoration. SRI (on behalf of SOL) have developed proposed approaches 

to transplanting and mulching, which may be employed as required. These methods are 

elaborated in detail in the below sections (adapted from text provided by SRI). 

D.2 Transplanting method 

Step 1 

Select a sapling to transplant. The sapling will need to be small enough to dig up its root system 

with it - about no more than 5cm - 7.5cm thick at the base. In addition it should be a variety that 

can handle the stress of transplanting - trial and error may be needed if information is not readily 

available.  

Step 2 

Choose a suitable spot to receive the new transplant. The soil will need to be a similar type, with 

similar drainage and sun exposure for the new tree to thrive. 

Step 3 

Dig the hole to receive the transplant first. Estimate how large the root system will be when dug 

out. Allow for the root system to go into the ground to the same depth it was at in the original 

location. If the soil is extremely hard or compacted, you will want to dig the hole much larger to 

loosen the soil around the perimeter to make it easier for the roots to spread when they begin to 

grow outward. Normally on a transplanted tree, the use of fertiliser should be delayed until the 

transplanted tree begins to get established. Adding too much fertilizer or adding it too early will 

tend to stimulate the tree to put more growth out than its stressed roots can support. 

Step 4 

Dig up the transplant tree. Begin by cutting a circle around the root system with a sharp, round 

pointed shovel. Make your cuts about 30.5cm from the base of the tree, as deep as practicable, 

to preserve the roots intact. If the ground is firm enough and has moisture, it may be possible to 

cut around and down below the main root mass and remove it intact without disturbing the roots. 

If the soil is very dry, water it thoroughly before beginning to dig. If the soil is loose and sandy, 

use a sheet of plastic or some cloth to set the tree on to support it during the move. 

Step 5 

Remove the tree by grabbing it near the ground and lifting it straight out of the hole. If it has a 

large taproot or large roots extending out from the trunk that are not cut through, either dig until 

these are reached, or find another suitable tree. To force these roots out of the ground would 

probably do severe damage to all the roots, and the chances of success are much less. If the 

tree is pulled up with most of the roots still in soil, it can be carried a short distance to replant it. 

If it is to be loaded and hauled to another location, set it in the centre of wet plastic or burlap 

fabric, draw this material around it to support the roots and soil, and tie it off around the trunk. 
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Any shaking, jarring, or other action to the root ball will decrease the chances the tree will 

survive by loosening the soil around the roots and allowing air to reach them, causing them to 

dry out. 

Step 6 

Place the sapling in the hole at the new location. Make sure it is at the same depth as when it 

was removed. Ease loose soil in around it to support it, watering throughout to eliminate voids or 

air pockets, but not so much that we wash the soil from the roots. 

Step 7 

Fill the hole level with the adjacent ground. Using the excess soil that should remain, build a 

small dike or earth dam about 7.5cm high around it, some 60cm or so from the trunk. This will 

keep water from running off when the tree is watered. 

Step 8 

Re-water the tree after the initial watering has soaked in. This should help the soil to settle. 

Refill the hole by adding more dirt. 

Step 9 

Stake the sapling. If there is a danger of high wind, the sapling could be blown down before the 

soil is compacted and the roots have been able to establish a new foot hold. This can be done 

by driving some re-bar, pipe, or wooden stakes spaced around the tree about 90cm from the 

trunk and tying wire or strong string wrapped around the trunk loosely at the lower branches to 

these stakes. The string or wire could be wrapped in a split cut off piece of garden hose where it 

contacts the tree to keep it from chaffing the bark there. 

D.3 Mulching method 

Trees growing in a natural forest environment have their roots anchored in a rich, well-aerated 

soil full of essential nutrients. The soil is blanketed by leaves and organic materials that 

replenish nutrients and provide an optimal environment for root growth and mineral uptake. 

Urban landscapes, however, are typically a much harsher environment with poor soils, little 

organic matter, and large fluctuations in temperature and moisture. Applying a 5-10cm layer of 

organic mulch can mimic a more natural environment and improve plant health.  

The root system of a tree is not a mirror image of the top. The roots of most trees can extend 

out a significant distance from the tree trunk. Although the guideline for many maintenance 

practices is the drip line—the outermost extension of the canopy—the roots can grow many 

times that distance. In addition, most of the fine, absorbing roots are located within inches of the 

soil surface. These roots, which are essential for taking up water and minerals, require oxygen 

to survive. A thin layer of mulch, applied as broadly as practical, can improve the soil structure, 

oxygen levels, temperature, and moisture availability where these roots grow. 

It is clear that the choice of mulch and the method of application can be important to the health 

of landscape plants. The following are some guidelines to use when applying mulch. 

Inspect plants and soil in the area to be mulched. Determine whether drainage is adequate. 

Determine whether there are plants that may be affected by the choice of mulch. Most 

commonly available mulches work well in most landscapes. Some plants may benefit from the 

use of a slightly acidifying mulch such as pine bark. 

If mulch is already present, check the depth. Do not add mulch if there is a sufficient layer in 

place. Rake the old mulch to break up any matted layers and to refresh the appearance. Some 
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landscape maintenance companies spray mulch with a water-soluble, vegetable-based dye to 

improve the appearance. 

If mulch is piled against the stems or tree trunks, pull it back several inches so that the base of 

the trunk and the root crown are exposed. 

Organic mulches usually are preferred to inorganic materials due to their soil-enhancing 

properties. If organic mulch is used, it should be well aerated and, preferably, composted. Avoid 

sour-smelling mulch. 

Composted wood chips can make good mulch, especially when they contain a blend of leaves, 

bark, and wood. Fresh wood chips also may be used around established trees and shrubs. 

Avoid using non-composted wood chips that have been piled deeply without exposure to 

oxygen. 

For well-drained sites, apply a 5-10cm layer of mulch. If there are drainage problems, a thinner 

layer should be used. Avoid placing mulch against the tree trunks. Place mulch out to the tree’s 

drip line or beyond. 
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E. Proposed nursery site (NIL-3n wellpad 

area) 

Figure 9: Proposed nursery site within NIL-3n wellpad 

 
Source: SOL, 2019 
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F. Security measures at the NIL Project area 

Figure 10: Main gate (NIL-3o) Figure 11: Barrier gate to WJP-1n road 

  
Source: SOL, 2018 Source: SOL, 2018 

Figure 12: Barrier gate to NIL-2o Figure 13: Barrier gate to NIL-1n 

  
Source: SOL, 2018 Source: SOL, 2018 

Figure 14: Example list of local 
farmers/land owners within the NIL area 

Figure 15: ID card for farmers/land owners 

  
Source: SOL, 2018 Source: SOL, 2018 
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Figure 16: Meeting with local communities 
regarding forest clearing within the 
Protected forest 

Figure 17: Meeting with local communities 
regarding forest clearing within the 
Protected forest 

  
Source: SOL, 2018 Source: SOL, 2018 

Figure 18: Socialisation of biodiversity 
protection to local communities 

Figure 19: Socialisation of biodiversity 
protection to local communities 

  
Source: SOL, 2018 Source: SOL, 2018 

Figure 20: Biodiversity conservation 
banners at the site 

Figure 21: Biodiversity conservation 
banners at the site 

  
Source: SOL, 2018 Source: SOL, 2018 
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