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Preface from the Author Team
Praise be to God the Almighty for all the blessings so that the author team can
successfully complete the writing of the Training Module of Community-Based
Construction of Peat Rewetting Infrastructure with Deep Wells.
This training module aims at preparing and building basic level of knowledge, skills, and
work attitude for trainees in constructing deep wells as one of the techniques for peat
rewetting activities. To achieve the objectives, this training module includes training
courses on peatland restoration regulations and policies in Indonesia, peat rewetting
techniques, peat rewetting techniques with deep wells, and deep wells construction
stages (pre-construction, construction and post-construction stages).
This training module contains theoretical and practical materials which carried out both
indoors (in class sessions) and outdoors (in-field sessions).
The author team realizes that this training module is far from perfect both in content and
presentation. Therefore, constructive criticism and inputs from various parties are
needed to improve this training module in the future.
The success of the writing of this training module is inseparable from the contribution
and role of various parties, especially the Deputy Head for Construction, Operation, and
Maintenance along with the officials of Peatland Restoration Agency of the Republic of
Indonesia, resource persons and workshop participants in the preparation of the
curriculum of the Training Module of Deep Wells Construction organized by the Deputy
Head for Construction, Operation, and Maintenance, Peatland Restoration Agency of the
Republic of Indonesia on 12th -13th April 2017 in Jakarta, and different supporting parties.
The author team presents our appreciation and gratitude for all supports and
contributions of thought, energy, and morale given.
Finally, we hope that this Training Module can benefit in preparing and improving the
capacity of the local community in constructing deep wells as a part of peat rewetting
instruments to support the goals and targets of peatland restoration mandated by the
Government of Indonesia through the Peatland Restoration Agency of the Republic of
Indonesia.

Jakarta, August 2017

Author Team
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Foreword from the Deputy Head for
Construction, Operation, and Maintenance
Praise be to God the Almighty for all the blessings so that the author team can
successfully complete the writing of the Training Module of Community-Based
Construction of Peat Rewetting Infrastructure with Deep Wells.
This training module is one of the outputs from the preparation and capacity building
programs for the parties involved in the construction for peat rewetting infrastructure
organized by the Deputy Head for Construction, Operation, and Maintenance, Peatland
Restoration Agency of the Republic of Indonesia. Currently, Peatland Restoration
Agency of the Republic of Indonesia applies a number of techniques to conduct peat
rewetting, including canal blocking, canal backfilling, and deep wells.
Capacity building for various parties involved either directly or indirectly in the
construction of infrastructure for peat rewetting activities is important and strategic so
that the implementation of activities in the field can run smoothly, effectively, efficiently,
and in accordance with the technical requirements and optimal results. For this purpose,
the module on the construction of deep wells has been prepared as the basic material for
increasing community capacity in the related topic.
I present my gratitude and appreciation for the contributions and participation of various
institutions and individuals so that this Training Module can be successfully completed,
particularly to:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Head of Peatland Restoration Agency (BRG) of the Republic of Indonesia;
Head of Program and General Affairs Division, Center for Education and Training in Human
Resources, Environment, and Forestry of the Republic of Indonesia;
National Disaster Management Agency (BNPB);
Head of P2KLH (Center for Fire Prevention and Forest Rehabilitation) LPPM (Research and
Community Development Institute) of Palangka Raya University (UPR), Central Kalimantan;
Coordinator of Center for Disaster Studies, Lambung Mangkurat University, South
Kalimantan;
Head of UPT CIMTROP (Technical Implementation Unit of the Center of International
Management for Tropical Peat) Palangka Raya University (UPR);
Coordinator of Relawan Jumpun Pambelum, Central Kalimantan;
Dean of the Faculty of Forestry, Tanjungpura University;
Chairman of MPA (Village Fire Brigade Community) Rimbo Panjang, Tambang Subdistrict,
Kampar District, Riau Province;
Norhadie Kaben, Community Representative of Mantangai Village, Mantangai Subdistrict,
Kapuas District, Central Kalimantan Province;
Hutan Kita Institute (HAKI), South Sumatra;
The author team and all parties contributing to the preparation and completion of this training
module, either directly or indirectly.
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Finally, I do hope that this training module can be useful and provide real contribution
to the preparation and capacity building for the construction of peat rewetting
infrastructure in order to implement and achieve the government’s 2 (two) million
hectares peatland restoration target in 7 (seven) provinces by 2020.
Let’s Fight for Peatland Restoration
Jakarta, August 2017
Deputy Head,

Dr. Alue Dohong
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Glossary and Abbreviations
BRG

:

Peatland Restoration Agency

BAPPENAS

:

National Development Planning Agency

Peat

:

Organic matter that is formed naturally from
incomplete decomposition of plant material, having
thickness of about 50 (fifty) centimeters or above,
which accumulates in the swamp.

CIFOR

:

Center for International Forestry Research

Peatland Ecosystem

:

A structure which consists of comprehensive peat
elements which are interrelated, forming its balance,
stability, and productivity.

Protective Function of
Peatland Ecosystem

:

The structure of peat elements has certain
characteristics and the main function of protecting
and keeping the balance of water dynamics, carbon
storage, and biodiversity conservation aiming at
preserving the function of Peatland Ecosystem.

Cultivating Function of
Peatland Ecosystem

:

The structure of peat elements has certain
characteristics and the function of supporting the
productivity of Peatland Ecosystem through
cultivation activities corresponding with the bearing
capacity aiming at preserving the function of Peatland
Ecosystem.

Peat Hydrological Unit
(PHU)

:

Peatland Ecosystem that is located in between 2 (two)
rivers, between river and sea, and/or in a swamp.

Peat Dome

:

Peat Hydrological Unit area which has higher
topography than the surrounding areas, rendering it
to naturally have the ability to absorb and store larger
volume of water, and supply water to the areas.

Peat Rewetting

:

Actions and/or efforts to increase the wetness and
humidity of dry peatlands due to climatic events
(drought) and human activities (anthropogenic),
which cause the ground water level to fall, through the
development of peat rewetting infrastructure such as
canal blocking, canal backfilling, deep well, water
reservoir, and any other methods in accordance with
the development of local technology and
science/knowledge to raise the water level and the
quantity of the water.

FPIC

:

Free, Prior, and Informed Consent. The principle
which confirms that the community within and
surrounding the peatland restoration sites reserves
the rights to obtain information and may freely
approve the peatland restoration activities taking
place in their area or on their lands. The approval is
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provided based on early knowledge and complete
information about the project, including its objectives,
stages, potential negative impacts, benefits, owners,
funding, and opportunities that can be utilized by the
community.
Canal Backfilling

:

Activities to refill artificial canals in peatlands with the
local organic materials (peat soil on the canal dyke;
decaying tree trunks, branches, stems; and any other
organic materials) to increase the sedimentation and
shallowing of the bottom of the canals to reduce the
water drainage capacity and maintain the water level
on the canals.

Regulation of the Minister
of Environment and
Forestry No. P.16/2017

:

The Regulation of the Minister of Environment and
Forestry of the Republic of Indonesia Number
P.16/MENLHK/SETJEN/KUM.1/2/2017
concerning Technical Guidelines for the Restoration of
Peatland Ecosystem Functions, State Gazette of the
Republic of Indonesia of 2017 Number 338, 27
February 2017

Presidential Regulation No.
1/2017

:

The Presidential Regulation Number 1 of 2016
concerning Peatland Restoration Agency, State
Gazette of the Republic of Indonesia of 2016 Number
1, 6 January 2016.

PIPG

:

Peatland Wetting Infrastructure Development

PLTB

:

Land Cultivation without Burning

TRGD

:

Regional Peatland Restoration Team

Restoration of Peatland
Ecosystem Functions

:

Activities which are implemented to restore degraded
peatland ecosystem to bring hydrological conditions,
structures, and functions in line with or close to their
original characteristics and functions through natural
succession, hydrological restoration, vegetation
rehabilitation, and/or any other methods which
correspond to the development of science and
technology.

Peatland Hydrological
Restoration

:

Efforts to restore the water dynamics on peatlands so
that the peatland ecosystem or its parts become wet
and function properly, or close to the hydrological
characteristics prior to interference.

Revegetation

:

Efforts to restore land covers on peatland ecosystem
by planting the native vegetation in the protected
areas or other vegetations which are adaptive to the
wetlands and possess the economic value in the
cultivation areas.

Canal Blocking

:

Water infrastructures, in the form of dams, which are
built on the artificial canals existing on the peatlands
with the purpose of increasing water retention of the
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canals and their surroundings as well as preventing
the decrease of water level on peatlands so that it stays
wet and is not prone to burning.
Simple Deep Well

:

Any means or tools such as pipes or PVC pipe fittings,
etc. that are installed/inserted vertically into the soil
layer up to the aquifer (10-40 meters depth) to convey
the peat underground water in the aquifer.

Deep Well Drilling
Equipment (APSB)

:

A set of tools and equipment used to build/install a
deep well on the sites.

Deep Well Drilling
Equipment and Materials
(ABSB)

:

All equipment and materials required to build 1 unit
of deep well.

Delivery Hose (SPL)

:

Hose that is used to convey water from the pump.
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1.1

Background

Massive drainage canal construction on a peatland ecosystem may cause overdrainage
due to an increase in surface runoff and a decrease in water retention in the area. It may
lead to water level drawdown which propagates the increased oxidation, subsidence, and
fire susceptibility.
A degraded and drained peatland can be restored by building peat rewetting
infrastructures such as canal blocking, canal backfilling, deep well, and so forth to reduce
the surface runoff and increase the water retention in the canal course and the
surrounding areas. In addition to maintain and increase water reserve capacity on
peatland, in dry season, rewetting is required to keep the peat moisture and wetness. This
is done to reduce the risk of physical-morphological interference and fire hazard.
Deep well is one of the applied dry peat rewetting techniques by pumping the
underground water reserve (aquifer) and splashing it to the peatland areas whose
wetness level and humidity are low in dry season. The water reserve can also be used as
water source for firefighting in the event of local forest and peat fires.
Simple deep well construction can be conducted by the communities because the design
and construction steps are clear and easy. Although it is relatively easy and practical, it
is still necessary to prepare good capacity through sufficient technical training activities
to ensure the proper, effective, and efficient construction.
This module presents the training subjects including peatland restoration policies, peat
rewetting techniques particularly with deep well, and deep well construction stages (preconstruction, construction, and post-construction). These are the primary subjects for the
community capacity building to construct deep wells.

1.2

Brief Description of the Module

This training module for peat rewetting with simple deep well is expected to provide the
community with the knowledge, skills, and work attitudes about the procedures and
techniques for constructing simple deep well as one of the methods for peatland
hydrological restoration through peat rewetting activities.

1.3

Objective of the Training

After attending the training, the participants are expected to have knowledge, skills, and
work attitudes in constructing simple deep well for peatland restoration.

1.4

Indicator of Success

After attending the training, the participants are expected to be able to:
1.
2.
3.
4.

Describe about the peatland restoration regulations and policies in Indonesia;
Explain the peat rewetting techniques;
Describe about peat rewetting techniques with simple deep well;
Explain about the activities at the pre-construction stage in constructing simple deep
well;
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5.
6.

1.5

Have adequate knowledge and skills about simple deep well construction and apply
them; and
Perform the activities at the simple deep well post-construction stage.

Instructors

Requirements for the
instructors

:

Origin of the Instructors

:

1) Mastering the material to be provided;
2) Capable of giving instructions using participatory

methods; and
3) Capable of evaluating the learning outcomes.

Instructors from Deputy of Peatland Restoration Agency
and/or instructors from any agencies/institutions who
have participated in Training of Trainers (ToT)/Training
of Facilitators (TOF), and/or have empirical and practical
experience on Peat Rewetting Techniques with Deep
Well;
Other
relevant
elements.

Requirements for
participants

:

Origin of Participants

:

1.6

institutions/agencies/community

Literate;
Above 17 years old;
Physically and mentally healthy;
Motivated and excited to get involved in constructing
simple deep well; and
5) All genders are welcome (not gender biased).
1)
2)
3)
4)

Residents of village or kelurahan who are the members of
LMD (village deliberative institution), GAPOKTAN
(farmer group), village/kelurahan non-governmental
organizations, and any other individuals who meet the
above requirements.

Venue

Places of training: a) Peatland Restoration Agency; b) Forestry Education and Training
Center/Education and Training Center of Ministry of Environment and Forestry, c) halls
of regional, district, sub-district, and village/kelurahan government offices; and d) other
representative places.

1.7

Time

The total time allocated for training activities is 26 (twenty six) Sessions (s) with a
duration of 45 (forty five) minutes/session, consisting of 18 (eighteen) sessions of theory
and 8 (eight) sessions of practice.
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1.8

Equipment and materials

For Participants

:

For Classroom

:

For Field Practice

:

1.9

Books and Stationery, Modules/Materials
1) Whiteboard and/or blackboard, markers, erasers,

chalks;
2) Flip chart, flip chart papers, and large markers;
3) Laptop and LCD projector and screen; and
4) Other supporting equipment.

Construction equipment (to construct a well) and
spraying tools

List of Training Courses

Table 1 List of Training Courses

No.

Training Course (Module)

Session (s)
Theory

Practice

Total

1.

Peatland Restoration Policies

2

N/A

2

2.

Characteristics of Peatland Area

2

N/A

2

3.

Peat Rewetting Techniques

2

N/A

2

4.

Peat Rewetting with Deep Wells

2

N/A

2

5.

Pre-construction activities

4

N/A

4

6.

Construction activities

4

8

12

7.

Post-construction activities

2

N/A

2

18

8

26

Total
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1.10 Training Syllabus
Table 2 Training Syllabus

No.

Training Course

Session
T

P
N/A

1.

Peatland Restoration
Policies

2

2

Characteristics of Peatland
Area

2

Learning
Total Indicators/Outcomes
2

2

Subjects/
Skills

1. Legal basis and policies
After attending this
for peatland restoration
training course,
in Indonesia
participants will be
2. Institutional relations in
able to describe
the implementation of
about peatland
peatland restoration in
restoration
Indonesia
regulations and
3. Peatland restoration
procedures and stages
policies in Indonesia.
4. Peatland restoration
strategies and
approaches
5. Funding
1.
Definition and
After attending this
characteristics of peatland
training course,
2. Peatland vegetation and
participants will be
able to define of
hydrology
peatland definition,
3. Fire in peatland
characteristics,
vegetation, hydrology,
and fire.
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Learning Tools and
Methods
Lecture, questionand-answer session,
brainstorming, and
discussion;
2. White-/blackboard,
markers, LCD
monitor, laptop, flip
chart, and models.
1.

a. Lecture, question-andanswer session,
brainstorming,
discussion, and
evaluation (pre-test
and post-test).
b. White-/blackboard,
markers, LCD
monitor, laptop, flip
chart, and models.
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No.

Training Course

Session
T

P

Learning
Indicators/Outcomes
Total

3.

Peat rewetting techniques

2

N/A

2

After completing the
training material,
participants will be
able to explain peat
rewetting techniques.

4.

Peat rewetting with simple
deep wells

2

N/A

2

After attending this
training course,
participants will be
able to describe the
design types,
selection techniques,
and stages of simple
deep well
construction.

5.

Pre-Construction Activities
(Preparation)

4

N/A

4

After completing the
training, the
participants will be
able to identify the
pre-construction
activities
(preparation) of the
deep well
construction.
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Subjects/
Skills
1. Definition and purpose
of peat rewetting
2. Peat rewetting
techniques
3. Approaches and
determination of peat
rewetting interventions
Types of simple deep
well
2. Type and design
selection techniques for
simple deep well
3. Stages of simple deep
well construction
1.

1.

Pre-construction
activities (preparation)

Learning Tools and
Methods
Lecture, questionand-answer session,
brainstorming, and
discussion;
2. White-/blackboard,
markers, LCD
monitor, laptop, flip
chart, and models.
1.

Lecture, questionand-answer session,
brainstorming, and
discussion;
2. White-/blackboard,
markers, LCD
monitor, laptop, flip
chart, and models.
1.

Lecture, questionand-answer session,
brainstorming, and
discussion;
2. White-/blackboard,
markers, LCD
monitor, laptop, flip
chart, and models.
1.

6

No.

Training Course

Session
T

P

Subjects/
Skills
1. Types and designs of
1. After completing
simple deep well
the training, the
construction
participants will be
2. Stages of simple deep
able to identify the
well construction based
pre-construction
on its type and design
activities
(preparation) of the 3. Simple deep well
construction practice
deep well
construction.
2. After completing
the training, the
participants will be
able to construct a
simple deep well.

Learning
Indicators/Outcomes
Total

6.

Simple deep well
construction activities.

4

10

14

7.

Post-Construction Activities

2

N/A

2

After attending this
training course,
participants will be
able implement of
the activities at the
Post-Construction
stage
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1.

Types and stages of
simple deep well
construction.

Learning Tools and
Methods
Lecture and exercise,
question-and-answer
session,
brainstorming, and
discussion.
2. White-/blackboard,
markers, LCD
monitor, laptop, flip
chart, and models.
3. Equipment for
practice (simple deep
well construction
tools)
1.

Lecture, questionand-answer session,
brainstorming, and
discussion;
2. White-/blackboard,
markers, LCD
monitor, laptop, flip
chart, models, water
pump and its
accessories.
1.
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2.1

Introduction

The Indonesian Government has committed to restoring the degraded and ex-burnt
peatland areas through the issuance of various regulations and policies concerning
peatland restoration and its associated technical guidance. The President of the Republic
of Indonesia specifically issued the Presidential Regulation Number 1 of 2016 concerning
the Establishment of the Peatland Restoration Agency (BRG) as a non-structural and ad
hoc government agency that has the main task of coordinating and facilitating the
implementation of peatland restoration in 7 (seven) provinces, namely South Sumatra,
Riau, Jambi, West Kalimantan, Central Kalimantan, South Kalimantan, and Papua with
a total restoration target of 2 (two) million hectares in the period of the 2016-2020 period.
This training course presents and describes the legal basis and policies for peatland
restoration in Indonesia, the institutional relations, the procedures and stages of peatland
restoration, the strategies and stages of peatland restoration, and the funding for peatland
restoration in Indonesia.

2.2

Indicator of Success

After attending this course, participants will be able to describe about the legal and policy
bases for peatland restoration in Indonesia.

2.3
1.
2.
3.
4.
5.

2.4

Subjects
Legal and policy bases for peatland restoration in Indonesia;
Institutional relationship in the implementation of peatland restoration in Indonesia;
Peatland restoration processes and stages;
Peatland restoration strategies and approaches; and
Funding for peatland restoration.

Methods

Lecture, Q&A, brainstorming, and discussion.

2.5

Learning Tools

White-/blackboard, markers, LCD monitor, laptop, flip chart, and models.
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2.6

Description of Material

2.6.1

Legal and Policy Bases for Peatland Restoration in Indonesia

The legal basis for implementing peatland ecosystem restoration in Indonesia is the
Government Regulation of the Republic of Indonesia Number 71 of 2014 juncto the
Government Regulation Number 57 of 2016) concerning the protection and management
of peatland ecosystems. Actions for protection and management of peatland ecosystems
include planning, utilization, control, maintenance, supervision, and law enforcement,
aiming at preserving and preventing damages to the function of peatland ecosystems.

Figure 1 Illustration of Peatland Ecosystem Restoration Policy Information

Based on the aforementioned Government Regulation, the peatland ecosystem is divided
into protected and cultivation areas. It is mandated that at least 30% of a Peat
Hydrological Unit (PHU) area must be allocated for protection area, including the peat
dome and its surroundings. Protection areas also include peatlands with the thickness of
more than 3 (three) meters and peatlands that become a habitat for endemic or protected
species.
According to the regulation, one of the ways to deal with damage to peatland ecosystems
is canal blocking or construction devices that controls the water in peatlands and keeps
the water level at a minimum of 0.4 meter below the surface of the peatland in cultivation
zone.
The government has also issued the Presidential Regulation Number 1 of 2016 concerning
the establishment of Peatland Restoration Agency (BRG) as a special governmental
Training Module: Community-based Construction of Peat Rewetting Infrastructure with Deep Wells
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agency mainly assigned to coordinate and facilitate hydrological restoration and
restoration of damaged peatlands that were burnt in 2015 in 7 (seven) provinces, namely
Riau, Jambi, South Sumatera, West Kalimantan, Central Kalimantan, South Kalimantan,
and Papua in a directed, integrated, and comprehensive manner. BRG is mandated to
restore at least 2 million hectares of burnt and degraded peatlands in the period of 20162020 period (Figure 2).

Figure 2 Map of Priority Areas for Peatland Restoration in 7 (seven) Provinces

The Ministry of Environment and Forestry (MoEF) of the Republic of Indonesia has also
issued Regulation of the Minister of Environment and Forestry Number
P.16/MENLHK/SETJEN/KUM.1/2/2017 concerning Technical Guidelines for the
Restoration of Functions of Peatland Ecosystems and regulating the division of authority,
implementers, stages, assessment, and financing of peatland ecosystem restoration.

2.6.2

Peatland Restoration Agency (BRG) and Its Relations with Other
Institutions in the Implementation of Peatland Restoration in
Indonesia

Based on the Presidential Regulation No. 1 of 2016, on the establishment of Peatland
Restoration Agency (BRG), BRG is a non-structural and ad hoc government agency that
is under and is responsible to the president. BRG is structurally chaired by the Head of
the Agency who is assisted by the Secretary of the Agency and 4 (four) deputy heads,
namely Deputy Head for Planning and Cooperation; Deputy Head for Construction,
Operation, and Maintenance; Deputy Head for Education, Socialization, Participation,
and Partnership; and Deputy Head for Research and Development.
The BRG's Main Tasks and Functions are regulated in detail in the Presidential
Regulation Number 1 of 2016, especially in articles 2 and 3 (Box 1).
Training Module: Community-based Construction of Peat Rewetting Infrastructure with Deep Wells
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The Main Tasks and Functions of the Peatland Restoration Agency (BRG) of the
Republic of Indonesia (Presidential Regulation No. 1 of 2016)
BRG’s Main Tasks:
Coordinating and facilitating peatland restoration in the provinces of Riau, Jambi, South
Sumatra, West Kalimantan, Central Kalimantan, South Kalimantan, and Papua
BRG’s Functions:
1.
2.
3.
4.
5.
6.
7.
8.
9.

coordinating and strengthening policies for implementing peatland restoration;
planning, controlling, and collaborating in implementing peatland restoration;
mapping the peatland hydrological units;
zoning for protected area and cultivation area;
implementing peat rewetting infrastructure construction and all of its supplementary
parts;
re-managing the burnt peat areas;
disseminating information and giving education on peatland restoration;
supervising the construction, operation, and maintenance of infrastructure on conceded
lands; and
implementing other functions assigned by the President.

Box 1 The Main Tasks and Functions of the Peatland Restoration Agency (BRG)

The implementation of BRG’s main tasks and functions in the priority areas is supported
by the Regional Peatland Restoration Team (TRGD), which are assigned and whose
officials are appointed by the governors. TRGD is an extension of BRG at regional level
with the main task of coordinating the program planning and the supervision of peatland
restoration in the regions, including identifying actors/implementers of peatland
restoration in the regions from Regional Government Organizations (OPD), NonGovernmental Organizations, and community groups.

2.6.3

Peatland Restoration Procedures and Stages

Peatland ecosystem restoration is a process carried out through at least 4 (four) main
stages, namely: planning, implementation, monitoring and reporting, and evaluation
(Figure 3).
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Figure 3 Stages of peatland ecosystem restoration

Planning Stage. The activities carried out at this stage include collecting data and
information needed to map the priority locations and develop action plans for peatland
ecosystem restoration. The peatland restoration action plans include the plans of
locations and scopes, types of restoration interventions, time, cost, and peatland
restoration implementers.
Implementation Stage. At this stage, peatland restoration interventions are carried out
on site in accordance with those specified in the restoration action plan document. BRG
currently uses 3 (three) principal approaches to restore degraded peatland which is
renown as 3R, namely Rewetting of Peat (Pembasahan Kembali Gambut), Revegetation
(Penanaman), and Revitalization of Local Livelihoods (Peningkatan Sumber Mata
Pencaharian Masyarakat). Peat rewetting is carried out through peat rewetting
infrastructure construction activities, such as canal blocking, canal backfilling, and deep
wells. Whereas, peat revegetation activities are implemented actively through nursery
and seed bank production, sowing, and planting, and passively through natural
regeneration. Finally, revitalization of local livelihoods includes the development of
water-based, land-based, and environmental services-based, sustainable, peat-friendly
livelihoods. Examples of water-based livelihoods are fishery and silvofishery (fishery in
forest areas). Examples of land-based livelihoods are zero-burning agriculture (Pertanian
Lahan Tanpa Bakar/PLTB), horticulture, and paludiculture. Examples of environmental
services-based livelihoods are ecotourism and carbon trading.
Monitoring and Reporting Stage. The activities at this stage include monitoring of
restoration interventions, such as peat rewetting infrastructure construction (canal
blocking, canal backfilling, deep wells) and revegetation (nursery and seeds bank
production, sowing, planting, natural regeneration) that have been implemented on site
to learn the effectiveness and the progress of their physical conditions. Furthermore,
repairs, refinements, and maintenance are carried out as needed. The aspects monitored
include physical conditions and functions of the infrastructures, such as peat rewetting
infrastructures and nursery and seed banks. Other aspects include the growth and
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survival rate of vegetation planted and seedlings; environmental aspects include peat
cover, hydrology and animals, etc.; finally, socio-economic aspects entail the
development of community economic activities, community organizations, and
community participation; and other relevant aspects. The monitoring activities use
methods and techniques that are appropriate to the aspects monitored and the overall
results of monitoring must be stated in the monitoring report.
Evaluation Stage. Evaluation is intended to examine whether the peatland restoration
interventions are successful or do not achieve the objectives and give benefits as
previously determined. The evaluation uses criteria and indicators that cover the aspects
of peat biophysics, biodiversity, hydrology, and socio-economics so as to measure the
success rate of restoration interventions on site.

2.6.4

Peatland Restoration Strategies and Approaches

Strategies and approaches to peat ecosystem restoration in Indonesia are carried out
through 6 (six) main stages, namely Mapping of Peatland Hydrological Units (PHU);
Rezonation and Zoning of peatland function; Determination of Restoration Priorities;
Development of Restoration Plans: Implementation of Restoration Interventions; and
Monitoring and Evaluation (Figure 4).

Figure 4 Peatland restoration strategies and approaches

PHU Mapping is the first step to find out the total area of peatland hydrological units in
both peatland and non-peatland areas. PHU mapping is necessary for rezonation and
determination of peatland functions and allotment based on the function of the areas,
whether they are protected area or cultivation area.
Rezonation and Determination of Functions are the next steps to determine whether
PHU areas fall into the protected peatland or cultivation peatlands area. In accordance
with the Government Regulation Number 57 of 2016, a minimum of 30% of PHU areas
must be conserved, including peat areas with a depth of more than 3 meters.
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Restoration Priority Mapping is carried out to identify the locations and extents of PHU
areas that are degraded due to deforestation, drainage, and forest fires to be prioritized
for restoration. Restoration priority mapping covers both conservation/protected and
cultivation areas.
Restoration Planning is the preparation of restoration action plans which include
determining the types and extents of restoration interventions, locations, time, and
implementers.
The Implementation of Restoration Actions is based on the document of predetermined
action plans. Currently, BRG is implementing the 3R approach (Rewetting, Revegetation,
and Revitalization of Local Livelihoods) in carrying out peatland restoration.
Monitoring and Evaluation. Monitoring is needed to ensure that the restoration
interventions and infrastructures that have been built are working and functioning in
accordance with the plans, while evaluation is needed to find out whether the restoration
interventions and infrastructures are working effectively and optimally to achieve the
objectives of peatland ecosystem restoration.

2.6.5

Funding

Sources of funding for the implementation of peatland restoration activities in Indonesia
may come from government funds (state budgets and regional or district budgets),
private funds, non-governmental organizations, grants from multilateral or bilateral
donor agencies, and other international non-profit institutions.

2.6.6

Peat Rewetting Infrastructure Approach and Type Selection Based
on the Function of the Area

Peat rewetting infrastructure type selection and its design is made according to the
function of the area where peat rewetting restoration is implemented (Figure 5).

Figure 5 Peat rewetting infrastructure approach and type selection
based on the function of the area
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For areas with cultivation function, construction of peat rewetting infrastructure is
aimed at to manage water level, and thus the infrastructure constructed is a canal
blocking or water dam with water level control system that is equipped with spillway in
order to control water level as desired or to channel the excess water out. The structure
of the canal blocking or water dam can be made of wood combined with filling materials
such as soil bags, concrete, floodgate, etc., with a spillway elevation of no deeper than 0.4
meters (>0.4 m) from the peat surface (in accordance with the Government Regulation
Number 57 of 2016).
As for conservation and/or protected area, the construction of peat rewetting
infrastructure is aimed at achieving water conservation. Therefore, the infrastructure
constructed is canal blocking and/or water dam and canal backfilling. Accordingly, canal
blocking and canal backfilling do not require any water level control system in the form
of spillway. However, it is recommended that the peak elevation of the peat rewetting
infrastructure is no higher than the peatland surface in order to avoid erosion to the left
and right sides of canal constructed, which may lead to water seepage. The construction
type of both canal blocking and canal backfilling should be peat-friendly. It means
concrete structure and the likes are not recommended as they cannot be eroded and
blended with peat in the future.

2.7

Formative Assessment Questions

Instructions: Select the most correct answer from the multiple choices.
1.

2.

3.

According to the Government Regulation of the Republic of Indonesia Number 71
of 2014 juncto the Government Regulation Number 56 of 2016, the functions of
peatland ecosystem are divided into:
a. 2
b. 3
c. 4
d. 5
Based on the Presidential Regulation 1 of 2016, Peatland Restoration Agency (BRG)
is a non-structural government institution that is under and is responsible to the
president, led by:
a. Head of BRG
b. Secretary of BRG
c. 4 (four) Deputy Heads
d. All are correct
Peatland ecosystem restoration is a process carried out through at least 4 (four) main
stages, namely:
a. Planning; implementation; monitoring; and evaluation
b. Planning; implementation; reporting; and evaluation
c. Planning; implementation; monitoring and reporting; and evaluation
d. Planning; implementation; assessment; and evaluation
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4.

5.

Peat rewetting is carried out through peat rewetting infrastructure construction
activities, such as:
a. Canal blocking
b. Canal backfilling
c. Deep well
d. All are correct
How many stages are there to carry out the strategies and approaches to peat
ecosystem restoration in Indonesia?
a. 2 stages
b. 4 stages
c. 6 stages
d. 8 stages

Instructions: Determine whether the following statements are true or false.
1.

The Government Regulation of the Republic of Indonesia Number 71 of 2014, which
later amended by the Government Regulation Number 57 of 2017, is the legal basis
to regulate the implementation of peatland restoration activities in Indonesia. (T/F)

2.

Protection areas also include peatlands with the thickness of less than 3 (three)
meters, peatlands that constitute a habitat for endemic or protected species, and
peatlands in conservation areas. (T/F)

3.

The Ministry of Environment and Forestry of the Republic of Indonesia has issued
the Regulation of the Minister Number P.15/MENLH/SETJEN/KUM.I/2/2017
concerning the Technical Guidelines for Restoration of Peatland Ecosystem, which
regulates the division of authority, executors, stages, assessment, and funding of
the peatland ecosystem restoration. (T/F)

4.

The main task of BRG is to coordinate and facilitate the peatland restoration in Riau,
Jambi, South Sumatra, West Kalimantan, Central Kalimantan, South Kalimantan,
and Papua provinces. (T/F)

5.

BRG utilizes 3 (three) main approaches for peatland restoration interventions called
as 3R namely Rewetting, Revegetation, and Revitalization of Local Livelihoods.
(T/F)
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3.1.

Introduction

This chapter provides brief explanation of the definition, characteristics, and hydrology
of peatland.

3.2.

Indicator of Success

After completing the training material, participants will be able to describe about the
definition, characteristics, and hydrology of peatland.

3.3.
1.
2.

Subjects

Definition and characteristics of peatland; and
Hydrology of peatland.

3.4.

Methods

Lecture, Q&A, brainstorming and discussion, and evaluation (pre-test and post-test).

3.5.

Learning Tools

Whiteboard/blackboard, markers, LCD screen, laptop, flip chart, and models.

3.6.

Description of Material

3.6.1

Definition and Characteristics of Peatland

Peat is defined as materials or organic matters (typically plants) accumulated naturally
in a state of excessive wetness (inundated), non-compact, and decomposed slowly (Noor,
2001).
Peat is often categorized as organic soil, but it does not necessarily mean that all organic
soils are peat (Noor, 2001). Peat is known by different names in several areas in Indonesia,
such as tanah hitam (dark soil) in Java, sepuk in West Borneo, and rawang soil or payo soil
in Riau and Jambi (Noor, 2001; CIFOR, 2017).
According to the legal definition applied in Indonesia, peat is defined as organic
materials formed naturally from the remains of plants that are decomposed
imperfectly with the thickness of 50 (fifty) centimeters or more and are accumulated in
swamp areas (the Government Regulation Number 57 of 2017; the Regulation of the
Minister of Forestry Number 16 of 2017).
Peat layer is typically formed as the decomposition rate is slower than the accumulation
rate. The decomposition delay is caused by several physical and biological environment
factors, such as water saturation, lack of soil minerals, lack of oxygen (anaerobic), and
high acidity (low pH). The formation of peat in Indonesia is estimated to start occurring
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since the Holocene epoch (approximately 5,000-10,000 years ago) (Noor, 2001;
Fahmuddin, A and Subiksa, 2008).

Figure 6 Peat formation process in wetland basin area: a. Filling of shallow lakes by
wetland vegetation; b. Formation of topogenous peat; and c. Formation of
ombrogenous peat on top of topogenous peat (adopted from: Fahmuddin, A &
Subiksa, 2008).

Peatland ecosystem is typically formed and located between 2 (two) rivers and/or
between river and ocean and/or swamps. In the long run, the accumulated peat layers
will fill up swamps or lakes and eventually form peat domes. Peat ecosystem is actually
a comprehensive, interrelated process of interaction and relationship between three main
formation elements namely peat soil, plants (vegetation), and water (hydrology), which
creates a Peatland Hydrological Unit.
There are various types of peat as seen from different perspectives, such as level of
maturity, depth, fertility, and location of formation.
Based on the level of maturity, peat is categorized into:
a.
b.

Sapric (mature) peat, i.e. peat that has decomposed and the base material is no
longer identifiable. It is dark brown to black in color, with a fiber content of <15%
when squeezed by hand.
Hemic (half-mature) peat, i.e. peat that is half-decomposed and parts of its base
materials are still identifiable. It is dark brown in color, with a fiber content between
15 and 75% when squeezed by hand.
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c.

Fibric (raw) peat, i.e. peat that has not yet fully decomposed and the base materials
are easily identifiable. It is brown in color, with a fiber content of >75% when
squeezed by hand.

Based on the fertility level, peat is categorized into:
a.
b.
c.

Eutrophic peat, i.e. fertile peat that contains high level of minerals, alkali, and other
types of mineral. This type of peat typically has thin layers and is affected by river
or sea sediments.
Mesotrophic peat, i.e. rather fertile peat characterized by medium level of alkali
content.
Oligotrophic peat, i.e. infertile peat characterized by poor mineral content. This type
of peat is typically less affected by muds from rivers and seas.

Based on the formation environment, peat is categorized into:
a.
b.

Ombrogenous peat, i.e. peat formed in environments that are only
affected/supported by rainwater.
Topogenous peat, i.e. peat formed in sea/river tidal environments. Thus,
topogenous peat is more fertile than ombrogenous peat.

Based on the location, peat is categorized into:
a.
b.
c.

Inland peat, i.e. peat affected only by rainwater as it is located far from the sea.
Transitional peat, i.e. peat formed in the transition between the rainfed and tidal
areas.
Coastal peat, i.e. peat formed near the beach and is affected by tidal and flow of the
tide.

Based on the depth, peat is categorized into:
a.
b.
c.
d.
e.

Peat soil (>50 cm)
Shallow peat (50-100 cm)
Medium peat (100-200 cm)
Deep peat (200-300 cm)
Very deep peat (>300 cm)

3.6.2

Peatland Vegetation

Trees growing in peat swamp forests typically include ramin (Gonystylus bancanus),
Jelutung (Dyera lowii), Terentang (Campnosperma macrophylla), Medang (Litsea sp), Sal tree
(Shorea sp), Geronggang (Cratoxylum arborescens), Punak (Tetramerista glabra), Pulai
(Aistonia sp), Bintangur (Calophyllum sp), Tumih (Combretocarpus rotundatus), Rengas
Manuk (Melanorrhoea wallichii), and Perupuk (Cococeras lorneense). Vegetation of low
height is typically dominated by Stenochlaena palustris, nut grass (Cyperus rotundus),
Malabar melastome (Melastoma malabathricum), etc.
Based on the classification and stratification formulated by Susan Page (1999), there are
7 (seven) structures of peat swamp forest, namely:
1.
2.

Riparian (Riverine) forest, characterized by peat depth of maximum 1.5 meters and
dominant vegetation of Shorea balangeran.
Transitional forest (Riverine-Mixed Swamp Forest), characterized by peat depth of
maximum 2 meters, located 1-1.5 km from riverbanks.
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3.
4.
5.
6.
7.

Mixed Swamp Forest, located 4 km from riverbanks. The average height of tree
canopy is 35 meters.
Transitional Forest (Mixed Swamp Forest - Low Pole Forest), located 4-6 km from
riverbanks. The average height of tree canopy is 25-30 meters. The dominant tree is
Calophyllum, while the low-height vegetation is Pandanus.
Low Pole Forest, characterized by a distance of 6-11 km from riverbanks, with peat
depth of 7-10 meters. There are two canopy layers, namely 12-15 meters and 20
meters. The dominant vegetation is Tumih and Bintangur trees.
Tall Interior Forest, characterized by a distance of 12-24.5 km from riverbanks. There
are three canopy layers, i.e. highest layer (45 meters), medium layer (15-25 meters),
and low layer (8-15 meters). The dominant vegetation is Agathis and Bintangur trees.
Very Low Canopy Forest, i.e. characterized by open location and low canopy.

3.6.3

Hydrology of Peatland

Natural peatland consists of almost 90% water and 10% decomposed plants (Jaenicke, et
al., 2011), and thus natural (undisturbed) peatland will always be in a wet and moist
condition.
During dry season, peat soil functions as water reserve and releases water slowly. Peat
water is brownish black in color due to the different organic materials submerged in
water for a relatively long period of time in peatlands.
Peatland has a relatively unique hydrological system as there are several rivers in
peatland whose upstream flow comes from the peatland itself, such as Sebangau River
in Central Borneo. The water in Sebangau River does not come from the river’s upstream;
instead, it comes from the peat soil layer along the river. Accordingly, the characteristic
is different from that of rivers in non-peat areas.

Figure 7 Artificial drainage in peatlands

Disturbances to peat ecosystem are
typically triggered by forest logging
and land conversion to other
functions (farming, plantation, and
transmigration) added with the
construction of excessive drainage
canal networks (Dohong, 2016).
Consequently, peatland becomes
dry out and is prone to fire. Logging
of peat swamp forest and
construction of artificial drainage
systems (canals and ditches) in
peatland causes water in peatland to
drain excessively. As a result, peat
water table is drawdown and peat
becomes difficult to cultivate, dry,
and prone to fire.

Specifically, the construction of drainage canal networks will increase the water runoff
and reduce the water retention rate in peatland ecosystem. This condition will cause
ground water level to decrease drastically. The peat will become dry and prone to fire
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occurrence, which in turn will potentially lead to smog disaster and increase the release
of carbon dioxide (CO2) to the atmosphere. Such a condition may lead to the increased
greenhouse gas emission, which contributes to global climate change. Another impact of
decreased ground water level is the increased subsidence rate due to oxidation,
consolidation, and compaction of peat (Hooijer, et al., 2012; Rydin & Jeglum, 2013).
Increased peat subsidence rate will potentially lead to increased risk of flood in the long
run and render the peatland to become unproductive.
Extensive and intensive conversion, uses, and management of peatland in Indonesia over
the course of the past decades are caused by:
1. Increased demand of land for the development of large-scale oil pam and industrial
timber plantations;
2. Growing number of populations;
3. Expansion of settlements through transmigration and other programs;
4. Perception of some people that peatland is potential to be converted to farming and
plantation area, regardless of the land’s slow productivity rate; and
5. Infrastructure construction implemented to improve accessibility in peatland areas.

5.6.4

Fire in Peatland

3.6.4.1 Causes of forest and peatland fires
In Indonesia, sources of fires are generally activities of human, who deliberately set fire,
which spreads out of control and causes a smoke disaster.
Among the activities are:
3.6.4.2 Land clearing for agriculture and plantations
Land clearing for agriculture and plantations by burning is still widely practiced in
Indonesia. Burning is intended to clear land so that it can be easily planted. According
to farmers, burning peatlands for agriculture or plantations on a small scale has the
following advantages:
a.
b.
c.
d.
e.
f.

The lands are cleared quickly;
The ashes can fertilize the soil;
It inhibits the growth of disturbing grasses or weeds;
It inhibits pests and diseases;
It is easy and economical; and
There is no way to clear land other than using fire for the “tebas-tebang-bakar” or “slash-andburn” method.

3.6.4.3 Use of fire for other purposes
Few studies show that the use of fire to extract forest products such as forest honey, cook
Jelutung sap, burn riverbanks for fishing, burn grasslands in preparation for hunting, or
make a campfire while resting in the forest or land, are among the causes of fires.
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3.6.4.4 Sign of land ownership
In certain areas, people still burn plants to claim their rights to unoccupied lands. Burning
plants on a land indicates that the land has been occupied and actively managed. After
the land is burnt, it is planted with rubber or oil palm trees, even though only a few, to
strengthen the claim to the unoccupied land. In some cases, the lands are cleared, but not
planted later, just to prove that they are already occupied, as is the case in Palangka Raya
Municipality area.
3.6.4.5 Intentional burning
Burning neighbours’ peatlands over envy, anger, or mere pleasure is still common.

3.6.5

Supporting factors for forest and land fires

Peat fires usually start from fires on the surface of the land. Surface fires are resulted
from the activity of cutting down trees and shrubs, which are easily burnt when they are
dry. The vulnerability of forest and peatland fires is influenced by several factors,
including climatic, physical, economic, and sociocultural conditions.
3.6.5.1 Climatic Factors
The climatic factors that greatly influence and trigger fires are rainfall and air
temperature. Low rainfall (<100 mm/month) occurs during dry months and is usually
accompanied by blazing sun. This low rainfall condition is called the "critical period",
usually occurring between June and November every year. However, there are also years
of long drought as a result of El Niño symptoms. El Niño is a 6-7 month long dry season
phenomenon as a result of rising sea surface temperatures, causing drought.
3.6.5.2 Physical factors
Degraded land and forest are
supporting factors for fires to occur. It is
caused by the activities of deforestation,
conversion of peatlands and forests to
settlements, plantations, and others.

Figure

8 Degraded peatland

Moreover, degraded peatlands are
usually overgrown with shrubs, which
are prone to burning. Fire sometimes
only kills plants but does not burn them
out completely. The dead trees will dry
up and become fuel in the next dry
season. Therefore, caution must be
taken and rehabilitation should be
carried out on formerly burnt lands.
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3.6.5.3 Social, economic, and cultural factors
People’s decision to set fire to clear
land is among the supporting factors
of fire. Land clearing by using fire is
still practiced by local communities
until now, because there is no
effective, easy, and economical nonburning land clearing method (zero
burning) is adequately available.

Figure 9 Land clearing in peatland

3.6.6

The desire to own large land areas
with lack of management which
causes part of the lands to be
abandoned is also a trigger factor for
land and forest fires.

Types of Fires on Peatland
Fires on peatland can be divided into three
categories, namely (1) surface fires, which
burn materials above the surface of peatland;
(2) peat fires, which burn materials at depths
of 0-20 cm below the surface or more; and (3)
crown fires, which burn the treetops. An
illustration of the three types of fires on
peatlands can be seen in Figure 10 below.
Surface fires with high intensity and long
duration are likely to lead to peat fires and
continue to burn peat in the deeper parts. Peat
fires are the second stage after surface fires.

Figure 10 Types of fires on peatland

3.6.7

Fire Prevention Efforts

Efforts to prevent forest and peatland fires can be made through social, policy, and
technical approaches. The social approach can be applied by raising the awareness of
various parties and through campaigns (electronic media, print media, banners, or
slogans). Next, the policy approach can be applied through law enforcement and
regulation through formal and non-formal (customary) legal norms. Finally, the technical
approach can be applied through peat rewetting activities, the practice of non-burning
land clearing methods, firebreaks, and so forth in accordance with the development of
science and technology.
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3.6.8

Zero Burning Land Management

The zero burning land management technique includes the activities of cutting trees and
harvesting the felled trees, followed by land clearing. This technique can be carried out
mechanically or by combining manual and mechanical methods. In addition, the zero
burning land management technique can also be carried out chemically using
decomposers which are currently available for sale in certain places.
The mechanical method uses heavy equipment such as tractors or bulldozers. The
manual method uses manual tools such as axes, machetes, or chainsaws. The following
are zero burning land management activities:
Zero Burning Land Management
The following are the stages of zero burning land management activities (PLTB):
Zero burning
land clearing

Plowing
Making drainage
ditches
Making soil
conservation
infrastructure

For a large land area, clear land using a tractor. By doing so, small
felling waste, small trees, and shrubs can be pushed away for land
clearing.
Use a device that is pulled by a tractor to destroy the felling waste
and turn it into mulch. The device is called a roller chopper.
Plow using a plow machine or a tractor.
Plow only when plants need loose soil.
Loosen the soil and turn it over to a depth of 30 cm while burying
the remains of plants that have become mulch.
Make ditches with sufficient width and depth between plots using
a device called an excavator.
Make ridges/beds to prevent erosion of sloped lands

Plantation Protection and Care
To minimize fires, especially in the local people’s plantations, there are several things
that need to be considered for protection and care:

Plantation
protection and
care

Take care of plants by removing grasses/shrubs among the main
plants.
Plant legumes as ground cover.
Provide plants (trees) with the deciduous leaves around them.
Take care of the plantation when the risk of fire is high or during a
long dry season.
Farmers should have a flapper and a portable bamboo sprayer.
If possible, always ensure the availability of water-filled drums and
water pumps around the plantation.

Box 2 Zero Burning Land Management and Plantation Protection and Care
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Definition of Firebreak
Firebreaks are paths that are cleared and free of grass/shrubs to minimize the risk of fire hazard or,
in other words, firebreaks are a way to prevent the spread of fires to the adjacent areas that are not
expected to be burnt. If fire enters the edge of the firebreak area, the spreading of the fire becomes
slower, giving the Fire Brigade Community (Masyarakat Peduli Api/MPA) team and the surrounding
community an opportunity to extinguish the fire before spreading out to other nearby places.
A firebreak path of only 3-5 meters wide is not significant, because when the wind speed is above 5
meters per second, the fire can jump as far as 10-20 meters.
Firebreak has at least three purposes, namely:
• To prevent fire from spreading out of the area of the intentionally burnt land, firebreaks should
be made before burning the land is done;
• To prevent fire from spreading out into areas that must not be burnt or conserved areas;
• To build a sense of togetherness in tackling fire disasters, and to create boundaries between land
plots so as to prevent disputes.

Firebreak Construction

Procedures for Firebreak Construction
Selecting the locations to make firebreaks in protected areas, or in areas with high risk and
frequent fires, such as:
residential areas;
lands planted with trees (trees that are ready to reproduce);
lands planted with food crops; and
pasturelands.
Preparing tools used for the construction of firebreaks such as machetes, hoes, earth rakes,
chainsaws, hand saws and other personal equipment.
Building firebreaks with a width of 6 meters up to 30 meters.
Performing regular maintenance of firebreaks by cleaning them regularly every year to
remove flammable materials in the firebreaks.
Preparing firebreaks before the dry season comes (around June).
To keep an area safer, firebreaks should be made permanently by planting fire-resistant
plants or tree species that are readily or easily available such as Shorea balangiran,
Combretocarpus rotundatus, Melaleuca kajuputii. Permanent firebreaks can also be made
by planting lianas which trail and contain water.
Firebreaks will function well especially if the fire jump is weak due to low wind speed.
Therefore, planting broad-leaved trees such as Hibiscus tiliaceus trees or Terminalia
catappa trees in certain areas can be useful as a wind break that will reduce the spread of
fire.

Types of Firebreaks
There are three types of firebreaks that can be made on peatlands. The MPA team needs to choose one
or a combination of the most appropriate types for the location of firebreaks.
•
•
•

Natural firebreaks: Firebreaks that already exist in nature, such as ditches, rivers, and rocky cliffs;
Artificial firebreaks: Firebreaks made by humans for specific purposes such as forest paths,
highways, footpaths, canals, and rice fields;
Green firebreaks: Firebreaks in the form of living vegetation, such as forests, agricultural lands,
and especially natural forests that are always humid.

Box 3 Definition, Construction, Types, and Cultivation of Firebreak Paths
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Planting of Firebreak Paths
‘Living' or 'green' firebreaks are fairly wide and non-flammable vegetation paths that
are intentionally planted to replace reeds or shrubs. Planting firebreak paths must use
suitable types of plants for green firebreaks with the following characteristics:
1.
2.
3.
4.
5.

Easily growing and not requiring intensive care
Quickly provide shading to suppress reed population
Fire resistant and regrow easily after getting burnt
Not shedding a lot of dry flammable leaves
Succulent plants with thick leaves that are always green throughout the year

Trees are planted with small gaps (for example, 1 x 1m) to form canopies quickly in
order to suppress the growth of reeds or shrubs. The types of trees commonly used as
green firebreaks, especially in industrial plantations, include: Acacia (Acacia
auriculiformis), A. mangium, Calliandra (Calliandra calothyrsus), or the easiest ones are
Indian almond, Shorea balangeran and Combretocarpus rotundatus. Firebreaks can also
made using banana plants or other plants that can prevent fires.

Figure 11 Illustration of firebreak models

Box 4 Definition, Construction, Types, and Cultivation of Firebreak Paths (extended)
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3.7

Formative Assessment Questions

For questions 1-5, circle True (T) or False (F) for the following statements:
1.

Peat is an organic matter that is formed naturally from incomplete decomposition of
plant material, having thickness of about 50 (fifty) centimeter or above, which
accumulates on the swamp. (T/F)

2.

Peatlands will always be wet and humid even after degradation. (T/F)

3.

Excessive logging and drainage canal construction will not disturb peatland
ecosystem conditions. (T/F)

4.

Unspoiled peatlands, in the dry season, function as a water retaining and storing
layer and will release water slowly. (T/F)

5.

Peat fire types consist of surface fires and crown fires. (T/F)

For questions 6-10, circle the most correct answer:
6.

Unspoiled peatlands consist mainly of:
a. Water
b. Decomposed planting materials
c. Soil
d. Sand
7. Based on the level of maturity, peat is categorized into:
a. Sapric peat (mature)
b. Hemic peat (half mature)
c. Fibric peat (raw)
d. All are correct
8. The type of peat which has the highest fertility rate and is rich in minerals, bases, and
other nutrients, is:
a. Eutrophic peat
b. Mesotrophic peat
c. Oligotrophic peat
d. All are wrong
9. The type of tree that commonly grows in peat swamp forests is:
a. Jelutong (Dyera lowii)
b. Geronggang (Cratoxylum arborescens)
c. Punak (Tetramerista glabra)
d. All are correct
10. The factor that causes forest and land fires in Indonesia is:
a. Climate
b. Physical factor
c. Social, Economic, and Cultural Factors
d. All are correct
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4.1

Introduction

This chapter provides brief explanation of several peat rewetting techniques as one
method to restore peatland hydrology.
Several peat rewetting techniques elaborated herein are canal blocking, canal backfilling,
and deep well.

4.2

Indicator of Success

After completing the training material, participants will be able to explain peat rewetting
techniques.

4.3

Subjects

1. Definition and objectives of peat rewetting; and
2. Several peat rewetting techniques.

4.4

Methods

Lecture, Q&A, brainstorming, and discussion.

4.5

Learning Tools

White-/blackboard, markers, LCD monitor, laptop, flip chart, and models

4.6

Description of Material

4.6.1

Definition of Peat Rewetting

As explained in the previous chapter, peatland should be maintained in wet condition.
Degraded peatland due to excessive 1 draining will lead to dry peat and potential fire.
One way to deal with dry peatland caused by excessive draining due to the construction
of drainage canal networks in peatland ecosystem is by implementing peat rewetting
activities. Peat rewetting is defined as an activity or active effort of rewetting drained
peatland by constructing peat rewetting infrastructures such as canal blocking, canal
backfilling, deep well, and other techniques in accordance with the applicable
technological development.
By implementing peat rewetting, it is expected that the condition of hydrologicallycompromised peatland will improve and that the peatland will remain wet and moist so
that the degradation rate and potential of peat fire may be reduced.

4.6.2

Objectives of Peat Rewetting

In general, rewetting the degraded and dried peatland due to the construction of
drainage canal networks is aimed at restoring peatland hydrological functions, which is
reflected on the stabilization of groundwater and surface water levels in peatlands and
increased peat wetness and moisture.
1

Draining is defined as the decrease of water content in peatland.
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The implementation of peat rewetting is expected to result in short-term, medium-term,
and long-term benefits, which among others include:
1.
2.
3.
4.
5.

Reduced risk of fire in peatlands and peat swamp forests;
Reduced peat soil subsidence rate;
Reduced greenhouse gas emission rate;
Restoration of peatland hydrological functions; and
Acceleration of peatland restoration process.

4.6.3

Peat Rewetting Techniques

There are 3 (three) peat rewetting techniques currently being applied by the Peatland
Restoration Agency (BRG), these are canal blocking, canal backfilling, and deep well.
4.6.3.1 Canal Blocking

©BRG 2017
Figure 12 Illustration of canal blocking

Canal blocking is a water dam built within the canal’s or ditch’s body to reduce the water
runoff and maintain and/or increase water reserve in the canal body and its surrounding
areas. Canal blocking works by retaining and containing water for as long as possible
inside the Peat Hydrological Unit (PHU).
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Figure 13 Image of an on-site canal blocking

The type and model of canal blocking can be adjusted according to the technical life-time
of construction, the location or peat-functional of the area, the type of materials, and the
primary structure of the canal. Based on the technical life-time of construction, canal
blocking can be divided into three categories that are short-term (temporary), mediumterm (semi-permanent), and long-term (permanent). Based on the construction material,
canal blocking can be divided into wooden blocking, soil bag blocking, stone blocking,
compacted peat dam, concrete dam, gabion dam, precast concrete dam, and flap gate
dam.
Peat rewetting technique using canal blocking can be applied in cultivation or
conservation/protected areas. The difference lies on the water level controller device
called as spillway.
The criteria of location and type of drainage canals that require the construction of canal
blocking are as follows:
1. The canal blocked is artificial drainage canal (not a natural river or stream) located in

the Peatland Restoration Agency’s (BRG) restoration priority area, both for cultivation
and conservation/protected areas;
2. Outlet of the artificial drainage canal network is connected directly to natural
drainage systems, such as rivers, tributary, and lakes;
3. For drainage canals located in cultivation areas, the canal blocking built should be
equipped with water level controller, i.e. spillway, as the construction of canal
blocking in cultivation areas is aimed at water level management. Note: basic
elevation of spillway should not exceed 40 cm below peatland surface
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4. For artificial drainage canals located in conservation/protected areas, the canal

blocking built does not require water level controller, such as spillway, as the
construction of canal blocking is aimed at water conservation. Accordingly, the water
level is maintained as high as possible, close to the peat soil surface. Note: it is
recommended that the peak elevation of canal blocking is no higher than the peat soil
surface in order to avoid erosion that may lead to seepage on the right and left sides
of the blockings;
5. The canals prioritized for blocking are those located in areas prone to drought (due to
the existence of canals) and prone to catching fire; and
6. The canals blocked does not disrupt the community’s transportation route (where the
canals also constitute the community’s navigation route). Note: canal blocking may
be modified with spillways that can be used as transportation means, such as tual sagu
(cutting stem of sago palm trees), etc.
4.6.3.2 Canal Backfilling

©BRG 2017
Figure 14 Canal backfilling activity

Canal backfilling is one of the peat rewetting techniques where the open drainage canals
in the peat ecosystem are backfilled with soil (peat) and/or local organic materials
(decaying stems, branches, wood litters, etc.) to make the canal shallow and sedimented
thus the drainage of water through the canal can be reduced and the water retention can
be maintained in peatlands (Houterman & Ritzema, 2009; Applegate et al, 2012; Dohong,
A., 2016).
The general objectives of canal backfilling are water conservation through the process of
increasing the artificial drainage canal sedimentation and decreasing the runoff from the
peat dome and/or conservation/protected areas so that the water level and water
retention capacity in the area remain high especially during the dry season.
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Canal backfilling activity is not carried out along the open canals, but only in several
canal sections/segments with certain intervals. For example, the open canals are
backfilled for 100, 200, or 300 meters with 1 (one) kilometer interval.
In the meantime, canal backfilling activities are only recommended to be carried out in
the conservation/protected areas.
Canal backfilling activities should be implemented in the locations and canals that have
the following criteria and type:
1. The backfilled canals are the artificial drainage canals located in the priority areas of BRG

restoration, especially in conservation/protected areas;
2. Outlet of the artificial drainage canal network is connected directly to natural drainage systems,

such as rivers, tributary, lakes, and ocean.
3. Canal backfilling activities are prioritized in the areas that are prone to drought (due to the
presence of canals) and prone to burning; and
4. The artificial drainage canal networks do not function as public navigation routes.
4.6.3.3 Deep Well
Deep well is a means and tool
in the form of pipes or joint of
PVC pipe fittings that are
installed/planted in the peat
soil to pump out the water
sources located under the peat
soil layer (aquifer).

©BRG 2017

Deep well aims to address the
scarcity of surface water that
generally occurs in the dry
season.
Under
these
conditions, the peatland water
level will drop dramatically
and the natural surface water
sources
found
in
the
canals/ditches, creeks, rivers,
and lakes are dry, and the
scarcity can occur in a very long
reach.

Figure 15 Deep well

In the BRG peatland restoration
efforts, deep well functions as
the source of water to re-wet the peat especially in the dry season. However, it can also
be used as the source of water to extinguish initial burning.
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Deep well needs to be drilled in the areas with the following criteria:
1. Deep well shall be located in the
priority location of the BRG
peatland restoration;
2. Areas that have the potential of
natural surface water source
scarcity and are far from the
natural water source (creeks,
rivers, lakes, and seas) especially
in the dry season;
3. Areas that are prone to drought,
historically prone to burning, and
have been burned since 2015;
4. Areas that have limited direct
access, both by land (roads,
bridges) and by water (rivers,
lakes, canals/trenches); and
Figure 16 Deep well built in the site
5. Areas that have underground
water resources (aquifer).

4.7

Formative Assessment Questions

Instructions: Select the most correct answer from the multiple choices.
1.

In general, the purpose of rewetting the degraded and dried peat due to the
construction of drainage canal networks is:
a.

To restore peatland hydrological functions, which are reflected on the
stabilization of water level in peatlands

b. To increase peat wetness
c.

To increase peat moisture

d. All are correct
2.

How many peat rewetting techniques are currently applied by the Peatland
Restoration Agency (BRG):
a.

2 (two)

b. 3 (three)
c.

4 (four)

d. 5 (five)
3.

The recommended locations for canal backfilling activities are in areas with the
function of:
a.

Conservation/protection

b. Cultivation
c.

Buffer

d. All are correct
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4.

By technical life-time, canal blocking construction consists of:
a.

Short-term (temporary)

b. Medium-term (semi-permanent)
c.

Long-term (permanent)

d. All are correct
5.

Canals that are prioritized for backfilling are areas that are vulnerable to:
a.

Drought (due to the existence of canal) and susceptible to fires

b. Drought (due to the existence of canal) and not susceptible to fires
c.

Excess water (due to the existence of canal) and susceptible to fires

d. Excess water (due to the existence of canal) and not susceptible to fires
Instructions: Determine whether the following statements are true or false.
1.

Rewetting can be defined as an act or an active effort to rewet dry peatland through
peat rewetting infrastructure construction activities, such as canal blocking, canal
backfilling, deep well construction, and other techniques according to technological
developments. (T/F)

2.

The types of canal blocking can be divided by technical life-time, by location or
function of the area, by type of material and main structure of the block. (T/F)

3.

The purpose of deep well construction is to overcome the excess surface water
sources, commonly during the rainy season. (T/F)

4.

Canal backfilling is carried out along the existing open canal and several segments of
the canal with certain intervals are not backfilled. (T/F)

5.

The peat rewetting technique with canal blocking can be carried out in cultivation
and conservation/protected areas with the difference being in the water level control
device in the form of a spillway. (T/F)
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5.1

Introduction

This module provides simple explanation of peat rewetting with deep well. This module
will explain the deep well types and designs, deep well type and design selection
techniques, and deep well construction stages.

5.2

Indicator of Success

After attending this training course, participants will be able to describe about designs
and types, selection techniques, and construction stages.

5.3

Subjects

1. Types of deep well;
2. Type and design selection techniques for deep well; and
3. Stages of deep well construction.

5.4

Methods

Lecturing, Q&A, brainstorming, and discussion along with visual demonstration.

5.5

Learning Tools

White-/blackboard, markers, LCD monitor, laptop, flip chart, and models.

5.6

Description of Material

5.6.1

Types and Design of Deep Well

5.6.1.1 Deep Well with Large Diameter (4”)
Deep well made of large PVC pipe with
diameter of 4 inches (4”) and average depth
of 20-30 meters. This deep well type can be
used for peat rewetting purposes and as a
water source for fire extinguishing purposes
in the case of fire.
5.6.1.2 Deep Well with Large Diameter
(Ø2”- 3”)
Deep well made of PVC pipe with diameter of
½ “– 3 “. The commonly used machine is
Figure 17 Deep well built on site (photo:
above 6 HP with suction hose of minimum 3”.
Januminro)
The average depth ranges between 20-30
meters. PVC or Galvanic pipe lining can be used to add strength. Deep well can be used
for peat rewetting activity or as a water source for fire extinguishing purposes.
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5.6.1.3 Deep Well with Small Diameter (Ø1.5”- 2”)
Deep well made of PVC pipe with the
diameter ranging between 1½”- 2”. The pump
machine used has the capacity of 4.5–5.5 HP,
with suction hose minimum of 2”. The average
depth ranges between 20-30 meters with
average discharge ranges between 1.5-4.5
liter/second. Deep well can be used for peat
rewetting activity or as a water source for fire
extinguishing purposes.
Figure 18 Example of Deep Well Ø1.5”2” (photo: Januminro)

5.6.2

Deep Well Type and Design Selection Techniques

Deep Well Type and Design Selection
Techniques, selection made usually
depends on the purpose of use. Deep
well made of big pipe (diameter Ø4”)
can be used to cover the fire truck tank
needs in peat rewetting and fire
extinguishing activities. Meanwhile,
deep well made of small pipe (Ø1½ 2“) is used for peat rewetting and fire
extinguishing activities which involve
Figure 19 Deep well with small pipe (photo:
portable water pump.

5.6.3

Use and Functions of
Deep Well

Figure 20

Januminro (left) & Alue Dohong (right)

Using deep well for peat rewetting (a, b) and extinguishing peat fire (c) (photo:
Januminro)

Deep well was initially built by the community inhabiting peatland area to cover the
needs of clean water for bathing, washing, toilet (MCK). Due to the lack of clean water
during the dry season, especially following the land and peat forest fire, in the year of
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1997/1998 people began to build deep wells as a water source for extinguishing forest
and peat fire in Central Kalimantan especially in Palangka Raya City and its surrounding
areas.
In connection with peat rewetting program conducted by Peatland Restoration Agency,
deep well is the utilized as a technique for peat rewetting particularly during dry season.

5.6.4

Stages of Deep Well Construction

5.6.4.1 Pre-construction stage
1. Promotion of the preliminary information on peat rewetting program as part of FPIC
process;
2. Field survey to determine the location and the number of deep wells to be built along
with the design selection as well as technical specification;
3. Obtainment of FPIC;
4. Formation of deep well construction team;
5. Entering into a cooperation agreement;
6. Commencement of technical training; and
7. Procurement and mobilization of materials, equipment, and workers.
5.6.4.2 Construction stage
1.
2.
3.
4.
5.
6.
7.

Determination and cleaning of the locations for the planned deep wells;
Preparation of deep well drilling equipment and materials;
Deep well water injection preparation;
Drilling process;
Well pipe installation;
Deep well testing; and
Foundation casting, sign installation, and coordinate identification.

5.6.4.3 Post-Construction Stage
1. Equipment and workers demobilization;
2. Monitoring and evaluation; and
3. Deep well maintenance.
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5.7 Formative Assessment Questions
Instructions: Select the most correct answer from the multiple choices.
1.

2.

3.

4.

5.

Type and design selection techniques for deep well mostly depend on:
a.

Purpose of use

b.

Function of the well

c.

Types of the well

d.

Deep well drilling equipment and materials

Deep well made of small pipe can be used for:
a.

Peat rewetting by utilizing portable water pump

b.

Fire extinguishing activities by utilizing portable water pump

c.

Peat rewetting and fire extinguishing activities by utilizing portable water
pump

d.

All are correct

Stages of Deep Well Construction consist of:
a.

Pre-Construction

b.

Construction

c.

Post-construction

d.

All are correct

How many stages are there for constructing deep well?
a.

3 stages

b.

5 stages

c.

7 stages

d.

9 stages

Post-construction stage of deep well construction is:
a.

Equipment and workers demobilization;

b.

Monitoring and Evaluation

c.

Deep well maintenance

d.

All are correct

Instructions: Define whether the following statements are true or false.
1.

Deep well made of big pipe can be used to cover the fire truck tank needs in peat
rewetting and fire extinguishing activities. (T/F)

2.

One of the deep well construction stages is pre-construction. Pre-construction
consists of 7 stages. (T/F)
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3.

Deep well is used as water source for extinguishing the forest and peatland fire
especially in South Kalimantan. (T/F)

4.

There are two deep well types; deep well with big pipe and the other with small
pipe. (T/F)

5.

Delivering preliminary information on peat rewetting program is a part of FPIC
process. (T/F)
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6.1

Introduction

Pre-construction activities need to be conducted to ensure that the deep well construction
stages can be carried out properly. This pre-construction stage consists of several
activities including: i) promotion of the preliminary information on peat rewetting
program as a part of FPIC process; ii) field survey to determine the location and the
number of deep wells to be built including the design selection along with the technical
specification; iii) obtainment of FPIC; iv) formation of the deep well construction team;
v) entering into a cooperation agreement; vi) commencement of technical training; and
procurement as well as mobilization of materials, equipment, and workers.

6.2

Indicator of Success

After completing the training, the participants will be able to explain about the preconstruction activities (preparation) of the deep well construction.

6.3

Subjects

Pre-construction activities (preparation).

6.4

Methods

Lecture, Q&A, brainstorming, and discussion.

6.5

Learning Tools

White-/blackboard, markers, LCD monitor, laptop, flip chart, and models.

6.6

Description of Material

6.6.1

Pre-construction activities (preparation).

6.6.1.1 Promotion of the Preliminary Information on Peat Rewetting Program as a
part of FPIC Process
Many of the field activities involving the community as well as promotion of the
preliminary information in the form of discussion in the village are useful to provide the
initial information regarding the activities to be conducted by the program implementers
to the community/the relevant parties prior to conducting the subsequent stage such as
field assessment and FPIC process. During this stage, the implementer invites the village
residents, village apparatus, and the relevant parties that are considered important to
know the preliminary information about the program.
Preliminary information generally contains the description of the peat rewetting program
conducted by the government, the required stages to implement the program, and the
impacts of the program. In addition, this stage also provides the information on the case
study regarding the positive impacts of peat rewetting in the locations in which deep well
construction program is implemented. The expected outcomes of this process are the
delivery of the preliminary information regarding the peat rewetting program using
deep well to the village residents and relevant parties, and report arrangement regarding
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the agreement to conduct field assessment involving a team which comprises the village
residents (deep well program beneficiaries).
Prior to implementing the FPIC process of the deep well construction program, field data
are needed as the main basis for the analysis to determine whether or not peat rewetting
utilizing deep well technique is required for the location. The approval for the deep well
construction program cannot be obtained directly on this stage, as there must be initial
information/data to serve as the main material for FPIC process. This promotion of the
preliminary information is part of the FPIC process.
6.6.1.2 Field Survey
Field surveys are needed to determine the hydrological baseline conditions, peat
characteristics, topography, peat morphology, land cover, history of peat fire,
biodiversity, socio-economic situation and so on before the deep well construction
activities are carried out. Field surveys are also needed to determine the accessibility and
availability of local materials required for the deep well construction activities.
The information obtained from the preliminary assessment is very useful to determine
the locations and the number of deep wells to be built, the model of deep well, and its
technical specifications as well as to estimate the budget plan for constructing the deep
well.
In certain locations, participation of the community in field assessment is very helpful to
identify the use of deep well by the community.
The field survey activities include:
a.

Identifying the access to the location

The assessment of the access to the location where the deep well will be built (the
availability of transportation by land, water, etc.) and the duration needed to reach the
location.
b.

Identifying the deep well location and usage

Before conducting the construction process, identification of the location must be done
through the following activities:
1.
2.
3.
4.
5.

Identifying the burnt locations in 2015 and areas prone to catching peat fire;
Determining and listing the locations for deep wells (draw deep well location
blueprint, its position from river or water sources, and the surrounding land use);
Identifying the deep well utilization history as the basis of FPIC process analysis;
Identifying the distance between the deep well to be constructed and the residential
area (to ensure the community involvement in the construction of deep well); and
Verifying the ground truth of deep well location plan; this activity will result in data
namely deep well track, its water discharge, peat depth, land cover, parameters such
as the surrounding vegetation, and physical dimension (including: depth) of deep
well, the distance to the water source, the distance to roads, and the land surrounding
the deep well construction site.
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6.6.1.3 FPIC Process
FPIC process is basically the community’s right fulfilment to get the information before
deep well construction program is implemented in their area. With that information in
hand, they can freely agree or disagree on the implementation of the program. This stage
is important to determine the continuation of the deep well pre-construction. In this
stage, ground truth regarding the field condition is presented to the community. The
information is used as the background for deep well construction in the relevant location.
Additionally, analytical results related to peat rewetting in terms of the number, design
selection, and specifications of the deep well are also presented. The deep well design
and technical specification need to be presented and explained (if necessary, by examples
or models) to the residents/contractors who will construct the deep well. Make sure that
they understand the information.
This process must be attended by the community members who will utilize and benefit
from the deep well such as farmers who use the deep well to water their farms and
plantations. This process is conducted to obtain the community consent regarding the
location, design, and specification of the deep well to prevent any physical damages
which may be incurred to the deep well constructed.
The deep well construction process requires written agreement with the local community
witnessed by the village, sub-district government apparatuses or the law enforcement
(police) especially for deep wells constructed in the land owned by the community.
The preparation of communication materials is part of the FPIC process to ensure that
the information on field surveys and ground truthing are comprehensive and
transparent. The communication materials can include audio and visual media adjusted
to the target community segmentation. The facilitation techniques are important in
delivering the information from and to the community in the FPIC process.
6.6.1.4 Formation of Deep Well Construction Team
The deep well construction on the community’s land should be carried out by the
community. In addition, the community should also form groups that will be appointed
and responsible to organize and implement the deep well construction and maintenance.
These groups may then form a group specifically assigned to be in charge of the deep
well construction on site.
The construction of deep well outside the community’s land, e.g. in unregistered
production forest and conservation/protected as well as concession areas, should involve
the community’s active participation as the implementer (contractor).
6.6.1.5 Entering into a Cooperation Agreement with the Implementor Group
Following the formation of the community groups, the collaboration agreement
regarding the construction and maintenance of deep well should be executed with the
chosen community groups. Such an agreement explains in detail the duties and
responsibilities, obligations and rights, scope of activities, technical design and
specification of the deep well, time schedule, sources of funding, post-construction
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maintenance activities, steps to resolve disputes, and so forth in accordance with the
agreement between the community groups/contractors and the program implementer.
6.6.1.6 Commencement of Technical Training
The deep well should be built in accordance with the technical design and specifications
as earlier specified. Therefore, it is necessary to carry out technical training on deep well
construction for the community groups as the program implementers in the field. The
technical training materials include the process and stages of deep well construction,
deep well types and specifications, requirements for workers and materials, and
occupational health and safety procedures during the construction and the maintenance
process. The training materials should also contain the objectives, functions, and benefits
of the deep well construction activity as one of the peat rewetting techniques in order to
restore the peatland.
Knowledge and practice regarding the occupational health and safety during the deep
well construction process is also an important part that should be explained in the
technical training. The implementation groups should be given understanding about the
importance of occupational health and safety. Therefore, they are required to wear safety
shoes, gloves, long-sleeved shirts, and hard hats. Additionally, they are also asked to look
out for various threats that may be life-threatening.
6.6.1.7 Procurement and Mobilization of Materials, Equipment, and Workers
Before starting the construction of deep well, all materials, workers, and equipment
required for the construction process must be procured and mobilized to the sites of the
planned deep well locations. Procurement and mobilization of materials, workers, and
equipment should be done carefully considering the accessibility, distance to the sites,
and safety of the materials and equipment against the risk of damage. Thus, the program
encourages participation of the community leaders to help securing the materials and
equipment.
The name of materials and equipment which will be brought to the sites should be listed
in the list/table, an individual must be assigned for this task. These materials should be
prepared before the scheduled day of deep well construction. The complete list of the
materials used in the program should be checked first, and the equipment must be in
good condition and ready to use.
Procurement and mobilization of materials, workers, and equipment should be done
carefully taking into account the accessibility, distance to the sites, and safety of the
materials and equipment against the risk of damage or theft. Thus, the program
encourages participation of the community leaders to help securing the materials and
equipment.
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Table 3 Summary of the pre-construction stages of simple deep well construction

No.

Stage

Objectives

Expected results

1.

Initial information
dissemination on peat
rewetting program as
part of the FPIC process

Delivering preliminary
information about the peat
rewetting program and its
stages

Local community and
stakeholders understand that
there will be a program of
construction of simple deep
well in the village; Minutes for
the pre-FPIC process

2.

Field survey

Determining hydrological
baseline conditions, peat
characteristics, topography,
peat morphology, land
cover, biodiversity, socioeconomic situation, deep
well utilization, etc.

Preliminary information and
field data for the analysis of
total number, location of
simple deep well,
types/design of the simple
deep well, Budget Estimate
Plan.

3.

FPIC

Delivering preliminary
information about the peat
rewetting program for the
community; The process of
obtaining simple deep well
construction approval and
agreement

The community understands
the results of the assessments
as a scientific basis for the
construction of simple deep
well; The approval and
agreement for simple deep
well construction are reached.

4.

Forming the
implementation groups

Forming the groups to
implement the construction

Establishment of the group
responsible for simple deep
well construction and
maintenance.

5.

Entering into a
cooperation agreement
with the implementor
group

Providing a legal basis for
the implementation of
construction process in
compliance with the target

Cooperation agreement for
deep well construction

6.

Technical training

Technical training on deep
well construction

The group is able to construct
deep wells in accordance with
the agreed technical
requirements and design

7.

Conducting the
procurement and
mobilization of
materials, equipment,
and workers

Procuring the materials and
equipment, and mobilizing
the groups of workers

The materials, equipment, and
implementation groups are
already on site
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6.7

Formative Assessment Questions

Instructions: Select the most correct answer from the multiple choices.
1.

In which stage are the procurement and mobilization of materials, equipment, and
workers performed?
a.

Pre-Construction

b. Construction
c.

Post-Construction

d. All are correct
2.

Prior to physical activities of simple deep well construction, the location of the well
must be identified through several activities. How many activities should be done?
a.

2 (two)

b. 4 (four)
c.

6 (six)

d. 8 (eight)
3.

The information obtained from the preliminary assessment results is very useful to:
a.

Determine the location and number of deep wells

b. Determine deep well’s model and technical specification
c.

Estimate the budget plan to construct deep wells

d. All are correct
4.

In which stage is the initial information dissemination on peat rewetting program
as part of the FPIC process performed?
a.

Pre-Construction

b. Construction
c.

Post-Construction

d. All are correct
5.

The important activity determining whether or not the pre-construction stage of
simple deep well can be continued is:
a.

Field Survey

b. FPIC
c.

Information dissemination

d. Establishment of deep well construction team
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Instructions: Determine whether the following statements are true or false.
1.

Pre-construction activities are the stages that need to be conducted to ensure that
the simple deep well construction stages are carried out properly. (T/F)

2.

FPIC is basically the community’s right to get the information when a program is
implemented in their area. (T/F)

3.

The process of simple deep well construction requires a written approval from the
local communities witnessed by the dedicated village, subdistrict officials, and/or
security officers (police department) in the location of the construction in
government owned lands. (T/F)

4.

Field assessment is also needed to determine the accessibility and availability of
local materials required for the simple deep well construction activities. (T/F)

5.

Activities included in field survey are the identification of location and the access
to it, as well as the utilization of simple deep well. (T/F)
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7.1 Introduction
Construction activities are the stages that need to be conducted to ensure that the simple
deep well construction stages are carried out properly. The construction stage consists of
several activities including: i) Deep well location determination and land clearing; ii)
Deep well tools and materials preparation; iii) Deep well water injection preparation; iv)
Drilling process; v) Well pipe installation; vi) Deep well testing; and vii) Casting of
foundation, marking, and coordinate marking.
This module elaborates and explains the activities at the construction stage in
constructing simple deep well.

7.1

Indicator of Success

After attending this training course, participants will be able to:
1. Explain the types of simple deep well construction and their respective steps;
2. Conduct simple deep well construction activities.

7.2
1.
2.
3.
4.
5.
6.
7.
8.

7.3

Subjects
Determination of location of simple deep well;
Simple deep well location clearing;
Types of material and tool for simple deep well construction;
Tools and material preparation (including determining the types and specifications
of PVC pipe);
Preparation of water injection for the deep well;
Drilling process;
Deep well pumping test
Finishing work (casting of foundation, marking, and coordinate marking)

Methods

Lectures, Q&A, brainstorming, discussion, and field visit.

7.4

Learning Tools:

White-/blackboard, markers, LCD monitor, laptop, flip chart, and models.
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7.5

Description of Material

7.5.1

Determination of Location of Simple Deep Well

1. Calculating the total area of the

determined location of deep well
construction (location mapping by
using GPS);
2. Drawing grids on the location;
each grid equals to 1 hectare (100 x
100 meter);
3. Determining the number of deep
well to be constructed in one
location, based on the length of
delivery hose (for example for 100meter-long hose, the coverage area
of each deep well is 3.14 hectares,
and the distance between each well Figure 21 Illustration of map to determine the
location of deep well
is 200 meters) and the total target
fire-prone areas to be rewetted.

7.5.2

Deep Well Location Clearing

After the number of deep wells and their indicative locations are determined, the
locations are immediately cleared of grass, bushes, and troublesome vegetations so as not
to impede the work.
The locations should not be close to the electricity network, considering that the deep
well construction equipment is made of iron pipes.
They should also not be obstructed by tree trunks, branches, and twigs, which are usually
buried in the ground. Drilling points are often moved because they are blocked by tree
roots, trunks, and branches buried in the ground.

7.5.3

Tools and materials needed for simple deep well construction

The equipment and tools needed to construct a deep well include a pump, an inlet
adapter (2.00”), outlet adapters (1.5" and 1.00"), iron pipes, drill bits, a suction hose, a
connecting hose, and a suction pipe screen.
Pump is the main equipment that must be provided. The function of the pump is to suck
and pump water through an iron pipe to facilitate excavation and remove soil and sand
fractions from the ground.
It is recommended to choose a pump that is light so that it is easy to carry, with a
maximum weight of 25 kg; has a popular brand; and has a minimum damage guarantee
of 1 year.
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The supporting tools and equipment include suction hose, water filter, delivery hose,
nozzle, iron pipes, PVC pipes, adapters, drill bits, hoe, pipe wrench, pipe glue, rubber
bands, and others.
For more details, the main and supporting equipment and tools to construct a deep well
are described in the following table.
Table 4 Tools/Materials Needed for Deep Well Construction
Tools

No.
1.
1.1

Specifications
Primary Tools

Estimated
Amount Needed

Water Pump
• Water Pump
• Engine: 4-strokes, HP;
4.5-6.5; overhead valve
single cylinder,
• Displacement: 163 cm3
• Bore and Stroke: 68.0 x
45.0 mm

• 1 unit

• Net Power (SAE
J1349)*: 3.6kW (4.8
HP)/3600 min-1 rpm

1.2

Drill Bit
• Spear-head drill bit
• Taper triangular-head
drill bit
• Star-head drill bit

• 1 set

• 4 inches in length
• Minimum thickness: 1
cm

1.3

Drill Pipe and Fitting
• Iron or galvanized
pipe of ¾ inch in
diameter
• 3 meters in length

• A minimum
of 10 units

• Threaded fitting of ¾
inch in diameter
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1.4

U-bend Pipe Fitting
• Thread type
• Type: Iron/galvanized
elbow (L) pipe
•

1.5

1.6

Pipe Wrench

¾ inch in diameter

• Pipe wrench: 18-22
inches
• O/A length: 553 mm
• O/A length: 24 inches
• Max jaw opening: 95
mm
• Max jaw opening: 3.74
inches
• Weight: 3.0 kg

• A minimum of
2 units

Squeeze-Off Tool

• Type: 75 mm/3 inches
• Material: iron

1.7

• A minimum of
1 unit

• 1 unit

Hacksaw

• 10”–12" in length
• Material: iron

• 1 unit and a
minimum of 1
box (12 units)
of blades
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1.8

Plastic Hose to Connect Pump and Pipe
• Type: Elastic plastic
hose
• Diameter: ¾ inch
• Characteristic: Elastic

• 7-10 meters

• Model: Colored

1.9

Spiral Hose

1.10

Plastic/Tarpaulin Sheet to Cover
Temporary Water Container

2
2.1

• 2”/50mm (inlet), 2”/50
mm and 2 x 1.5”

• Minimum: 2
meters

• Size 3 x 5 m

• Minimum: 2
sheets

• Wooden grip

• A minimum
of 2 units

Supporting Tools
Machete

• Type and model:
subject to site
conditions
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2.2

Wood Saw

• Type: Hand saw
• Model: Wooden grip

• A minimum
of 2 units

• Type: 20-073/23 saw
8”/7T Hard Teeth

2.3

Hoe

2.4

Shovel

2.5

Axe

• Hoe
• Hard wooden grip

• A minimum
of 2 units

• Wooden grip sand
shovel

• 1 unit

• Grip length: 32 cm

• 1 unit

• Head width: 11 cm
• Head material: Iron
• Grip material: Wood
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2.6

Hammer

2.7

Used Tire Inner Tube

• Length: 33 cm

• 1 unit

• Wooden grip

• Motorcycle/car tire
inner tube

• A minimum
of 5 tubes

• A minimum width of 1
or 2 cm
• Length: 1 m

2.8

Trowel

• Type: Masonry
pointing trowel

• 1 unit

• Size: 6-8” (subject to
requirement)
• Model: Wooden grip

2.9

Water Bucket and Container

• Type of container:
plastic

• 1 unit

• Type of bucket:
Plastic/rubber
• Brand: (subject to
requirement)
• Size of container: 35
liters, bucket: 3-5 liters
(subject to
requirement)
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2.10

Hand Water Pump

• Type: Manual Pump

• 1 unit

• Suction capacity: 50
meters
• Weight: 21 kg

2.11

Spanner

2.12

Tape Measure

2.13

Nylon Rope

• Size: 14–17 inches

• 2 units

• 2 units

• Length: 50 m

• 1 unit

• Length: 3 meters

• 1 unit

• Size: 6 mm

• 1 roll (50
meters)

Training Module: Community-based Construction of Peat Rewetting Infrastructure with Deep Wells

60

Table 5 Types and Specifications of Materials Needed for Deep Well Construction

No.

Materials

1.
1.1

Specifications
Main Materials

Plastic pipe
• PVC pipe of 1.5 inch in
length
• Quality: AW1 (JIS)
• Length: 4 meters

1.2

• Size: 1.5 inch

1.4

• A
minimum
of 8 units

Straight Pipe Fitting

• Type: Socket

1.3

Estimated
Amount
Needed

• 6-8 units

Pipe Glue

• Can size: 100 grams

• A
minimum
of 2 cans

• Size: 12mm x 0.075mm x
10mm

• 1-2 unit(s)

Thread Seal Tape
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Table 6 Types and Specifications of Materials Needed for Deep Well Construction (extended)
2.
2.1

Supporting Materials
Cement

• Weight: 40 kg

2.2

• Size: 2 cm x 20 cm x 400
cm

• 1-2
panel(s)

Paint and Brush
• Can size: 1 kg
• Color: customized

2.5

• 2-3 bags
@10 kg

Wooden Board

• Light Wooden Board

2.4

(40 kg)

Sand

• Coarse White Sand for
Casting

2.3

• 1 bag

• Paint: 1
can

• Brush: 2 inches

• Brush: 1
unit

• Size: 1.5 inch

• 1-2
ounce(s)

Board Nails
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7.5.4

Estimated Amount of Materials Per Deep Well

The estimated quantity of main and supporting materials needed for each deep well is
detailed in the following table.
Table 7 List of materials, quantity, and specifications needed per deep well
Estimated
Quantity

Price (IDR)

AW1 (JIS) PVC Pipe

A minimum of
8 units

Subject to situation and pricing in each area

1.2

Straight Pipe Fitting

6 units

Subject to situation and pricing in each area

1.3

Pipe Glue

A minimum of
Subject to situation and pricing in each area
2 units

1.4

Thread Seal Tape

A minimum of
Subject to situation and pricing in each area
2 units

1.5

Elbow (“L”)

1 unit

Subject to situation and pricing in each area

2.

Supporting Materials

2.1

Cement

20 kg

Subject to situation and pricing in each area

2.2

Sand

0.02 M3

Subject to situation and pricing in each area

2.3

Board

2 panels

Subject to situation and pricing in each area

2.4

Paint and Brush

Paint: 1 kg
Brush: 1 unit

Subject to situation and pricing in each area

2.5

Nail

1-2 ounce(s)

Subject to situation and pricing in each area

2.6

Tarpaulin

2 sheets

Subject to situation and pricing in each area

No.

Materials

1.

Main Materials

1.1

7.5.5 Indicative Operating Cost Components Needed for Deep Well
Construction
The operational cost components needed for deep well construction are presented in the
table below, where the total operating costs per team are subject to the difference in prices
in each area.
Table 8 List of components and amount of operating costs for deep well construction
No.

Operating Cost Component

Amount Needed (IDR)

1.

Transportation

Subject to situation and pricing in each
area

2.

Food

Subject to situation and pricing in each
area

3.

Labor Cost per Deep Well

Subject to situation and pricing in each
area
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7.6

Stages of Deep Well Construction

There are several stages that must be considered in the deep well construction. These
stages are:

7.6.1

Preparation of Deep Well Construction Tools and Materials

The preparation activities for constructing a deep well include:
1. Preparing a 1.5” Wavin PVC pipe and making a 2-3 meters row of slits on it using a
hacksaw for water infiltration; or preparing a 1.5” Wavin PVC pipe that is perforated
every 3 cm as long as 4 meters.
2. Making a small pond of 50 x 50 cm for water reservoir with a depth of ± 50 cm, the
bottom of which is covered with a plastic/tarpaulin sheet to keep water from seeping
into the ground;
3. Preparing a drill pipe with drill bits, a connecting hose, pipe glue, and sufficient fuel
and engine oil;
4. Connecting the hose to the drill pipe and the engine suction pipe to the water
reservoir;
5. Start the engine at moderate speed until water comes out of the drill bit.

7.6.2

Specifications of Deep Well PVC Pipe

There are three types of PVC pipe available, namely AW, D, and C types.
The AW type is the thickest pipe that can withstand pressure up to 10 kg/cm2. This type
is good for drinking water, especially for the suction part to the tap. The grey AW pipe is
thicker than the white one.
The D type is the medium thick pipe that can withstand pressure up to 5 kg/cm2. This
type is suitable for sewage.
The C type is the thinnest pipe. This type is not good for water lines and is often used
only for protection, such as electrical cable protectors.

Figure 22 PVC pipe thickness (photo: Januminro)
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The type and thickness of PVC pipes are indicated by the codes on the pipe, as shown
below.

Figure 23 Codes on a Pipe, WAVIN (brand), PVC (material), AW (type), and 1 ½” (diameter)
(photo: Januminro)

Figure 24 Codes on a D type pipe with a diameter of 4” (photo: Januminro)

In addition, PVC pipes have several optional forms, namely plain pipe, MOF pipe, and
fitting.
Plain pipe has a consistent diameter along the pipe. Joining two plain pipes requires a
connecting pipe (increaser). MOF pipes have larger diameter ends, so connecting two
pipes does not require an increaser.
Fitting is used to join two to four pipes. This type of pipe has a variety of shapes, such as
increaser, T-shape, L-shape, and others.

Figure 25 Shapes of MOF and plain PVC pipes (photo: Januminro).

The size of the deep well is the same as the size of a plastic (PVC) pipe with a minimum
size of: Ø1½” of AW quality. The basis for using a minimum pipe size is to adjust to the
size of a suction pipe of the pump to get adequate water pressure for fire suppression.
The reason for using AW quality for the minimum thickness of the pipe is that the PVC
pipe does not break easily when planted into the ground and is more resistant to
pressure.
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Challenges in the Use of Low-Quality PVC Pipes for Deep Well Construction
The use of good quality PVC pipes for deep well
construction is a must, especially for the purposes of
peat rewetting and fire suppression. At present, in some
areas, AW1 (SNI) quality PVC pipes are thinner than
AW1 (JIS). The use of a thinner PVC pipe can cause the
pipe to break during the pumping test. One indication
of a low-quality AW1 pipe is that the pipe feels
somewhat flexible when pressed by hand.
The PVC pipe rupture incident took place during the
Field Practice of Deep Well Construction for Desa
Rawan Kebakaran (Fire Prone Villages) community, a
collaboration between Relawan Jumpun Pambelum and
the UNDP, in Tuah Indrapura Village, Bunga Raya
Subdistrict, Siak District. The PVC pipe broke during
the field practice of deep well construction in the area at
a depth of 12 m–30 m, which is a layer of very fine sand,
called the “moon sand” by the local people. Moon sand
has a unique characteristic that is the fraction of sand
will form a hard lump when lacking water or drying out.
A layer of fine sand (moon sand) can enter the pipe
through the infiltration holes in the first pipe segment.
The fine sand then fills the PVC pipe, causing the pipe to
be clogged. During the pumping test, the pipe broke, so
the drilling must be redone
and the pipe had to be
replaced with the better quality (thicker) one.

Box 5 Case of using low-quality PVC pipes (source: Jumpun Pambelum)

7.6.3

PVC Pipe Preparation

1. The number of PVC pipes
needed is subject to the
depth of the deep well to
be
constructed.
The
average depth of deep
wells on peatlands, based
on
experience
in
Tumbang Nusa and
Taruna Villages, is 22
meters. The number of
pipes needed per 4
meters is 6.
2. One end of a pipe is
sharpened and closed to
make it easy to be planted
Figure 26 Preparation of a pipe with slits (photo:
into the ground. The end
Januminro)
of the pipe is sharpened
by heating it with fire. In addition, a row of slits is made on both pipes for water
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infiltration. The slits are made using a hacksaw. The length of the row of slits is about
2 meters.

7.6.4

Preparation of Deep Well Injection Water

A deep well needs water to be channelled through the pipe. The surface water to be
channelled through the pump must contain or be mixed with mud. Muddy water makes
it easy for the sand fraction to be extracted from the ground.
Make a 100 x 100 cm water reservoir with a depth of ± 500 cm.

Figure 27 Water reservoir for deep well construction

If surface water is not found in the location of a deep well (when the construction is
conducted in dry season), water from any source can be channelled by using a pump and
a delivery hose, then collected in a tub.

7.6.5

Deep Well Installation Process and Techniques

Drilling activities in deep well construction are carried out in the following stages:
1. Slowly insert the drill bit into the specified hole;
2. Using a squeeze-off tool, rotate half while pushing the drill pipe through the ground;
3. When the pipe that is planted into the ground remains ±50 cm above the ground,
reduce the speed of the pump and open the fitting using a pipe wrench, then join the
pipe with the other pipe;
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The Use of Casing Pipe for
Protection
A larger PVC pipe is needed to
expedite and speed up the
drilling process. Casing pipes are
usually used to hold sand/soil
from falling into the drilling hole.
Falling soil/sand may disrupt the
drilling process.
The PVC casing pipe is
planted at the top segment, along
1 pipe to 2 joint pipes. The casing
pipe can be removed after drilling
is completed, the main pipe is
inserted, and the pumping test is
completed.
The diameter of the PVC
casing pipe is bigger than the drill
bit and the main deep well pipe to
be planted. For example, if the
pipe to be planted for suctioning
water is 1½“ to 2", the casing pipe
must be at least 2½".
Box 6 The use of casing pipe for protection (source: Jumpun Pambelum)

4. For the second pipe, when the drill bit touches the granite soil, drilling is done with a
half-rotation technique while pushing hard until the soil is drilled out;
5. When the third pipe reaches the fine white sand soil, lift the fine sand from the water
reservoir so that it does not enter the pump, and so on;
6. When the fourth or fifth pipe onwards reaches the layer of coarse sand and small
gravel (a sign that the deep well has reached a water source), reduce the speed of the
pump slowly, while preparing another PVC pipe;
7. Once ready, shut down the pump and pull out the drill pipe quickly to prevent the
pipe from being squeezed by the scour of sand below;
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Soil Layers in Tuah Indrapura Village, Bunga Raya Subdistrict, Siak District, Riau
The layers of soil when drilling
always vary from place to place. The
soil in Tuah Indrapura Village,
Bunga Raya Subdistrict, Siak
District, Riau Province, consists of 5
layers,
The first layer at a depth of 1–3 m is
black peat soil. The next layer at a
depth of 3–12 m is black clay.

break low-quality PVC pipes.

The third layer is fine sand (moon
sand) at a depth of 12–30 m. The
moon sand layer must be watched
out during drilling because it is easy
to collapse and clamp the drill pipe,
making the drill pipe difficult to lift
and press. In addition, because it is
very fine, sand often fills the PVC
pipes, and makes the pipes clogged,
making the water difficult to come
out during pumping. It can even

The fourth layer is quite hard black granite sand, which requires a rather long process to
penetrate. The layer is at the depth of 30–35 m.
The last layer is coarse sand, which is the aquifer. The layer is at the depth of 35–50 m.
Box 7 Field experience (source: Jumpun Pambelum)

8. Insert the prepared
PVC pipe (the slitted
segment being at the
bottom) into the well
as
quickly
as
possible,
while
pushing it down,
until the PVC pipe
reaches the specified
point;
9. Connect the pipe to
the pump and turn Figure 28 Illustration of deep well drilling process (photo: BRG
(left) & Januminro (right)
on the pump until
the water comes out
of the deep well and so the deep well is ready for use.
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Figure 29 Simple Deep Well 3D Profile

Figure 30 Deep Well Design
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7.6.6

Pumping Test

After the drilling reach watersaturated layer or aquifer layer, the
PVC pipe with diameter of 1 ½” is
then inserted until reaching the
end point of the drilling layer.
The next step is pumping test,
which is done by installing pump
machine. The first water pumped
is disposed until the water is clear
enough. The pumping and mud
clearing process may last for at
least 30 minutes. If the dirty water
is getting cleaner and clearer,
quickly install delivery hose and
the nozzle. If the water shoot is
higher than 10 m and flow
seamlessly, the deep well is proper
and meet the requirement as a
water source for peat rewetting,
forest and land fire disaster
Figure 31 Pumping test (photo: Januminro)
prevention and management.
The deep well can be deepened if
water shoot is lower than 10 m and does not flow seamlessly. It happens possibly because
the pipe has not reached the aquifer layer, the aquifer layer is covered by sand drops
when the iron pipe is removed.

7.6.7 Foundation, Sign, and Pipe Cap Construction
After
deep
well
construction process is
completed,
the
followings
activities
need to be done: (a)
foundation installation
of square reinforced
concrete
with
minimum dimension
of 50cm x 50cm x 20cm;
(b) deep well signage
installation in the form
of flag pole (suggested
Figure 32 Illustration of deep well foundation installation (photo:
color is red and the flag
BRG (left) and Januminro (right)
is
triangle)
and
identification of deep
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well site coordinate; and (c) installation of upper pipe cap to prevent alien object to clog
and interrupt deep well function.
Generally, deep well is constructed in flammable peatland location, and is made of PVC
pipe, in order to prevent the fire,
the upper part of deep well pipe
is strengthened by adding an
outer layer using Galvanic pipe
with diameter of 2.5”, and added
by sand and concrete mixture. It
can also be strengthened by sand
and concrete mix surrounding
upper pipe with minimum
length of 50 cm.
Each constructed deep well Figure 33 Example of directional signage and deep
well sign (photo: Jumpun Pambelum)
should be given signage and its
coordinate points must be
registered. The sign and coordinate point are used to help finding the location in the case
of land fire.
The deep well coordinate points are registered and shared to all instances and/or
agencies conducting the forest and land fire prevention and management. The coordinate
points enable all parties to move quickly in finding the deep well location.

7.7

Deep Well Utilization Procedure

Deep well utilization procedure:
1. Open and remove the pipe cap;
2. Connect the suction hose from
the water pumping machine to
the deep well pipe (maximum
distance of 2 m), then install the
locking clamp or tie it using tire
rubber to keep it airtight;
3. Before starting the machine, fill
water into the pumping
machine suction tank until it is
full;
4. Connect and extend the delivery
34 Illustration
of deep well utilization
hose with minimum distance of 50Figure
m from
the machine;
5. Start the water pumping machine with medium speed for ±5-10 minutes until the
water flows from the pipe. If water does not flow, increase the machine speed and fill
water into the pumping machine tank until the water flows in stable volume;
6. After using, remove the hose which connects water pumping machine with the deep
well pipe and re-install the deep well pipe cap.
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7.8

Occupational Health and Safety

Occupational safety of deep well construction team is determined by the completeness
and quality of tools/equipment, health status, field condition, discipline, orientation, and
responsibilities. Completeness and quality of equipment is very important because it
does not only minimize the risk of accident, but also suppress the difficulty in the
evacuation of injured members on site. The hardship refers to the location of the deep
well construction workers which is normally inaccessible or in the middle of the forest.
Before the team departs to do on site activities, all members must be prepared and
equipped with their respective working tools and equipment. To prevent and reduce
occupational accidents, team leader must ensure that the members wear personal
protective equipment. Those failing to wear personal protective equipment must be
warned, as they may potentially disturb other members’ duties should any accident
occur. All members must adhere to all work provisions/instructions agreed. Therefore,
the groups formed must comprise few people and 1 (one) leader to ease the supervision
and organization of the members’ activities.
The personal protective equipment that must be worn by the team members while
working on site are as follows: standard helmet, gloves, boots, socks, standard shirt and
trousers. Additionally, first aid kits such as bandage/gauze, wound care products,
alcohol, cotton, etc. must be prepared to treat minor wounds.
In order to maintain stable physical condition of the members, various kinds of
medicines, vitamins or other supplements as well as the proper food and drink must be
provided since the deep well construction location is relatively remote and far from
public facilities.

Figure 35 Standard Equipment for Occupational Health and Safety (photo: Jumpun Pambelum
& CIMTROP UPR).
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7.9

Formative Assessment Questions

Instructions: Choose the most correct answer from the multiple choices.
1.

When the number of deep well constructed along with the indicative location points
have been determined, it is necessary to carry out location cleanup in order to:
a. Ensure the location free from grass
b. Get rid of the bushes so that the implementation of work will not be interfered.
c. Ensure the vegetation does not interrupt the implementation of work.
d. All are correct

2.

It is important to ensure the deep well locations are not at or near the electric power
line, due to the fact that the equipment used for deep well drilling are made of:
a. Iron pipe
b. Plastic pipe
c. Rubber pipe
d. All are correct

3.

How many PVC pipe types are there?
a. 1 (one)
b. 2 (two)
c. 3 (three)
d. 4 (four)

4.

Which one is the thickest pipe capable of withstanding pressure up to 10 kg/cm2?
a. AW type
b. D type
c. C type
d. All are correct

5.

Foundation casting, sign installation, and coordinate identification in deep well
construction stage are included in the stage of:
a. Pre-Construction
b. Construction
c. Post-construction
d. All are correct
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Instructions: Determine whether the following statements are true or false.
1.

Pre-construction activities are the stages that need to be conducted to ensure that
the deep well construction stages can be carried out properly. (T/F)

2.

Deep well construction, requires to distribute water to the deep well constructing
pipe; water has to contain mud or clean water mixed with the mud. (T/F)

3.

Team members are not required to wear personal protective equipment. (T/F)

4.

There are 9 construction stages of deep well construction. (T/F)

5.

Pump selection in machine pumping must be lightweight for easy lifting, with
maximum weight of 50 kg, must be made by famous brand, and equipped with
damage guarantee for at least 1 year. (T/F)
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8.1

Introduction

Post-construction activities are the stages that need to be conducted to ensure that the
deep well pre-construction and construction stages are carried out properly. Postconstruction stage consists of several activities which include: i) Equipment and workers
demobilization; ii) monitoring and evaluation; and iii) regular maintenance.

8.2

Indicator of Success

After attending this training course, participants will be able to implement activities of
the Post-Construction stage

8.3

Subject

Stages of Deep Well Construction Activities at the Post-Construction Stage are:
1. Equipment and workers demobilization;
2. Monitoring and evaluation; and
3. Deep well regular maintenance.

8.4

Methods

Lectures, Q&A, brainstorming, discussion, and field visit.

8.5

Learning Tools:

Whiteboard/blackboard, markers, LCD monitor, laptop, flip chart, models, and water
pumping machine along with its accessories.

8.6

Description of Material

8.6.1

Demobilization of workers and tools

Following the completion of deep well construction, demobilization of workers and tools
must be conducted. Demobilization activities consist of the disassembly of working site
(tents or temporary shelters/directie keet) by the construction implementers (community
groups or private implementers/contractors) in the end of the agreement; mobilization
of all installations, equipment, and tools; cleaning up of the material remains (pipes,
concrete, sand etc.) from the construction site; and resetting the site to its actual condition
prior the commencement of the construction.
The tools become the construction implementers inventory, in the event of completed
deep well construction activity or demobilization out of the site, either for reuse in the
next activity or as grant for other parties, for instance, to the village apparatus or
community groups which need such equipment. All reusable infrastructure and facilities
such as tent and other unused equipment are not disassembled and may be handed over
to the village government or the local community. However, the infrastructure and
facilities which are not reusable and dangerous if reused, are disassembled in the lowcost and safe method without interrupting field and surrounding environment stability.
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The removal of the installation or tent from the site is conducted to prevent polluting the
environment, both the surface and ground water or soil as well as to maintain the soil
stability in the installation area. All reusable objects are put on sale or relocated.

8.6.2

Monitoring and evaluating the constructed deep well

Following the construction of deep wells, monitoring and evaluation as well as checking
must be conducted. This is done to identify whether the built deep well is in accordance
with the placement plan, design plan and required specification, as well as to identify
whether the deep well function properly and can be used for the existing peat rewetting
activities. It is advised to conduct monitoring for the report and maintenance of the block.

8.6.3

Deep well regular maintenance

Regular maintenance for the built deep well need to be commenced to ensure it works
properly.
Maintenance needs to be done
periodically for at least once in
6 months including regular
clearing of bushes around the
deep well site within the
minimum radius of 2 m.
Besides, pumping test is
required to ensure PVC pipe
is not clogged by sand and
mud. Safeguard or protection
system needs to be applied on
the deep well pipe (the upper
part) to prevent brittleness
incurred by heat of the sun
and rain.
In deep well maintenance,
several procedures must be
followed in order to keep the Figure 36
equipment sustainability and
effectiveness, which include:

Protection of deep well (photo: Jumpun
Pambelum)

 Maintaining and cleaning around the deep well area regularly to ensure it is free from
mud, bushes, or grass.
 Putting back the deep well pipe cap after use to prevent materials like grass, bush,
wood, soil and other foreign objects from covering the surface and clog the pipe and
to ensure the pipe still functions whenever needed.
 Never attempt to remove the deep well pipe from its position, it may damage the soil
structure and deep well rendering it unfit for use.
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8.6.4

Warehouse/storage

All equipment must be put in one place to ensure that they can be easily found in the
event of fire and they remain functional.
Storage should be in one site with the Forest and Land Fire Alert Post.

8.6.4.1 Machine
 Make sure the machine is free from soil remains, clean using soap and cleaning cloth.
 If the machine is not in use, store the machine in warehouse/storage with the oil and
fuel filled to avoid damage and rust on the machine.
 Conduct regular checking once in 6 months.

Figure 37 Storage procedure of machine, PVC pipe, deep well pipe and hose (photo: Jumpun
Pambelum)

8.7 Formative Assessment Questions
Instructions: Choose the most correct answer from the multiple choices.
1.

Stages of deep well construction activities at the post-construction stage are:
a. Equipment and workers demobilization
b. Monitoring and evaluation
c. Deep well regular maintenance
d. All are correct

2.

Deep well maintenance is conducted periodically, at least:
a. Once in every 6 months
b. Once a year
c. Twice a year
d. All are correct
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3.

Tools and workers demobilization in deep well construction stage is included in the
stage of:
a. Pre-construction
b. Construction
c. Post-construction
d. All are correct

4.

How many procedures that must be done for deep well maintenance to maintain
equipment continuity and effectiveness are there?
a. 3 (three)
b. 5 (five)
c. 7 (seven)
d. All are correct

5.

How many deep well post-construction stages are there?
a. 2 (two)
b. 3 (three)
c. 4 (four)
d. 5 (five)

Instructions: Determine whether the following statements are true or false.
1.

If the machine is not in use, store the machine in warehouse/storage with the oil
and fuel emptied, in order to avoid damage and rust on the machine. (T/F)

2.

The machine checking is conducted once in every 6 months. (T/F)

3.

Storage should not be in one site with the Forest and Land Fire Alert Post. (T/F)

4.

Regular maintenance of the deep well need to be conducted to ensure it functions
properly. (T/F)

5.

Make sure the machine is free from soil remains, clean using fiber and cleaning
cloth. (T/F)
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Formative Assessment Answer Keys
Answer Sheet
Chapter 2. Peatland Restoration Policies
1. a
2. d
3. c
4. d
5. c
1.
2.
3.
4.
5.

T
F
F
T
T

Chapter 3. Characteristics of Peatland
1. T
2. F
3. F
4. T
5. F
1.
2.
3.
4.
5.

a
d
a
d
d

Chapter 4. Peat Rewetting Techniques
1. d
2. b
3. a
4. d
5. a
1.
2.
3.
4.
5.

T
T
F
F
T
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Chapter 5. Peat Rewetting with Deep Wells
1.
2.
3.
4.
5.

a
d
d
c
d

1.
2.
3.
4.
5.

T
T
F
T
T

Chapter 6. Pre-Construction Activities
1. a
2. b
3. d
4. a
5. b
1.
2.
3.
4.
5.

T
F
F
T
T

Chapter 7. Simple Deep Well Construction
1. d
2. a
3. c
4. a
5. b
1.
2.
3.
4.
5.

T
T
F
F
F
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Chapter 8. Post-Construction Activities
1. a
2. a
3. c
4. a
5. b
1.
2.
3.
4.
5.

F
T
F
T
T
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