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Preface from the Author Team
Praise be to God the Almighty for all the blessings gifted so that the author team can
successfully complete the writing of the Training Module of Community-Based Peat
Rewetting Infrastructure Construction with Canal Blocking.
This training module aims to prepare and build basic level of knowledge, skills, and work
attitudes for trainees in preparing and constructing simple canal blocking as one of the
techniques for peat rewetting activities. To achieve aforementioned objectives, thus, this
training module includes training courses on peatland restoration regulations and
policies in Indonesia, peat rewetting techniques, peat rewetting techniques with canal
blocking, and canal blocking construction stages (pre-construction, construction and
post-construction). The training module contains theoretical and practical materials
carried out indoors (in class sessions) and outdoors (in-field sessions).
The author team realizes that this training module is far from being perfect in terms of
both 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 Canal Blocking Construction organized by the
Deputy for Construction, Operation, and Maintenance, Peatland Restoration Agency of
the Republic of Indonesia on 6-7 April 2017 in Jakarta, and various supporting parties.
The author team presents our appreciation and gratitude for all contributions of thought,
energy, and morale given.
Finally, we hope that this Training Module can benefit in preparing and improving the
community capacity in building simple canal blocking as a peat rewetting instrument to
support the achievement of 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 granted so that the author team can
successfully complete the writing of the Training Module of Community-based Peat
Rewetting Construction with Canal Blocking.
This training module is one of the outputs from the preparation and capacity building
programs for the parties involved in the construction of peat rewetting infrastructures
organized by the Deputy for Construction, Operation, and Maintenance, Peatland
Restoration Agency of the Republic of Indonesia, or so called BRG. Currently, the BRG
applies a number of approaches and 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 peat rewetting infrastructures (canal blocking, canal backfilling, deep wells) 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 meet the optimal results.
For this purpose, the module on the construction of canal blocking has been prepared as the
basic material for increasing community capacity in the related topic.
Thank you goes to various institutions and individuals who have contributed for the
successful completion of this Training Module. My particular gratitude and appreciation go
to:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Head of Peatland Restoration Agency (BRG) of the Republic of Indonesia;
Director of Irrigation and Swamp, Directorate General of Water Resources, Ministry of Public
Works and Public Housing of the Republic of Indonesia;
Faculty of Teacher Training and Education and Civil Engineering program of Engineering Faculty,
Palangka Raya University (UPR);
Faculty of Engineering, Riau University (UR);
Head of Program and General Affairs Division, Center for Education and Training in Human
Resources, Environment, and Forestry;
WWF Indonesia;
Hutan Kita Institute (HAKI);
Save Our Borneo;
The author team and all parties contributing to the preparation and completion of this training
module, either directly or indirectly.

Finally, we hope that this training module can be useful and contribute significantly to the
preparation and capacity building for the construction of peat rewetting infrastructures in
order to implement and achieve the 2 (two) million hectares peatland restoration target in 7
(seven) provinces by 2020.

Let’s Fight for Peatland Restoration
Jakarta, August 2017
The Deputy Head,

Dr. Alue Dohong
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List of Terms and Abbreviations
BRG

: Badan Restorasi Gambut/Peatland Restoration Agency

Peat

: Organic matter that is formed naturally from incomplete
decomposition of plant material, with the thickness about
50 (fifty) centimeter or above and accumulated in swamp.

Peatland Ecosystem

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

Irreversible Peat
Drying

: Damaged and dried peat that is no longer able to absorb
water.

Degraded Peat

: Peat that is damaged due to excessive draining, causing it
to lose properties and be prone to burning.

Drained Peatland

: Peatland areas which have canals/drainages to drain
water.

Canal

: Artificial waterways which are built for specific reasons
such as to transport logs, water transportation, and
irrigation.

Peatland
Hydrological Units
(PHU)

: Peatland ecosystem that is located in between 2 (two)
rivers, between river and sea, and/or swamp area.

Peat Dome

: Peatland Hydrological Units (PHU) is an 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 surrounding
areas.

Protected Function
of Peatland
Ecosystem

: The structure of peat elements that has certain
characteristics and the main functions to protect and keep
the balance of water dynamics, carbon storage, and
conservation of biodiversity to preserve the function of
peatland ecosystem.

Cultivating Function : The structure of peat elements that has certain
of Peatland
characteristics and the function to support the
productivity of peatland ecosystem through cultivation
Ecosystem
activities corresponding with the carrying capacity to
preserve peatland ecosystem.
Social Safeguard
Framework

: Principles, rules, and procedures that specifically serve to
prevent or minimize adverse social impacts in the
implementation of peatland restoration.

FPIC

: Free, prior, and informed consent. The principle which
confirms that community within and surrounding the
peatland restoration sites reserve the rights to obtain
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information and may freely approve the peatland
restoration activities taking place in their area.
Canal backfilling

: Activities to refill artificial canals on peatlands with local
organic materials (peat soil on the canal dike, tree trunks,
branches, stems which have been weathered, etc.) to
increase the sedimentation and to shallow the canals, so
that the water drainage capacity can be reduced and the
water level can be maintained or raised.

Restoration of
Peatland Ecosystem
Functions

: Activities to regain the peatland ecosystem characteristics
and functions to be in line with or close to their original
characteristics and functions by means of natural
succession,
hydrological
restoration,
vegetation
rehabilitation, and/or any other methods which
corresponds to the development of science and
technology.

Peatland
Hydrological
Restoration

: Efforts to restore the hydrological dynamics on peatlands
so that the peatland ecosystem or its parts become wet
and function properly.

Revegetation

: Efforts to restore land covers on peatland ecosystems by
planting native plant species in protected area or other
species which are adaptive to wetlands and have
economic value in cultivation area.

Canal Blocking

: Water management infrastructures, in the form of
blocking or tabat (artificial blockages), that are built on the
artificial canals/drainages existing on peatland, aiming to
increase water retention in canals and their surroundings
as well as to maintain water level in peatland so that it
remains wet and is not prone to fire.
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1.1 Background
Construction of massive artificial drainage canals in a peatland ecosystem may cause
over drainage due to an increase in surface runoff and a decrease in water retention in
the area. It furthermore may lead to ground water level drawdown which results in
increasing of peat oxidation, subsidence, and fire susceptibility. A degraded and drained
peatland can be restored by building peat rewetting infrastructures to reduce the surface
runoff and increase the water retention in the canal and the surrounding areas.
There are several types of peat rewetting infrastructure commonly used to restore
peatland hydrology, including canal blocking, canal backfilling, deep well, and other
infrastructures in accordance with the development of science and technology. Canal
blocking is a peat rewetting technique that has presently been implemented by various
parties to restore degraded peatlands in Indonesia. The types of canal blocking vary
greatly, both in terms of structural designs, technical specifications, materials, and
construction techniques. They range from canal blocking with very simple structures to
those with complex ones.
The construction of simple canal blocking can be done by community because the design,
technical specification and the construction procedure are simpler and the materials used
is generally available in field. Although the design and the construction technique of a
simple canal blocking are relatively easy and practical, it is still necessary to prepare
adequate capacity and knowledge through sufficient technical training activities to
ensure its effectiveness and efficiency for the restoration of peatland hydrology.

1.2 Brief Description of the Module
This training module of community-based peat rewetting infrastructures construction
with canal blocking aims at providing basic knowledge and necessary skills about
peatland restoration policies, peat rewetting techniques, and procedures for building a
simple canal blocking for peatland restoration. Therefore, the training module covers the
following topics: peatland restoration policies, peat rewetting techniques, peat rewetting
techniques with canal blocking, and canal blocking stages (pre-construction,
construction, and post-construction).
This training module is expected to provide community with basic knowledge, skills, and
work attitudes about the procedures and techniques for constructing simple canal
blocking as one of the methods for peat rewetting activities.

1.3 Objective of the Training
After attending the training, the participants are expected to have basic knowledge, skills,
and work attitudes in constructing simple canal blocking for peat rewetting activities
(peat hydrological restoration).

1.4 Indicators of Success
After attending the training, the participants are expected to:
1.
2.
3.
4.
5.
6.

Become aware of peatland restoration regulations and policies;
Become aware of peat rewetting techniques;
Become aware of peat rewetting techniques with canal blocking;
Be able to define and explain the activities at the pre-construction stage;
Have knowledge and skills to build canal blocking; and
Become aware of the activities at the post-construction stage.
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1.5 Instructors and Participants
Requirements for the
instructors

: 1) Mastering the training subjects;
2) Capable of giving instructions using
participatory methods;
3) Capable of evaluating learning outcomes.

Origin of the Instructors

:

Instructors from the Peatland Restoration Agency
and/or instructors from any agencies/institutions
who have participated in Training of Trainers
(ToT)/Training of Facilitation (TOF), and/or have
empirical and practical experience on peat
rewetting techniques with canal blocking;
Other relevant institutions/agencies/community
elements.
Literate;
Above 17 years old;
Physically and mentally healthy;
Motivated and excited to get involved in canal
blocking activities;
5) All genders are welcome;

Requirements for
participants

:

1)
2)
3)
4)

Origin of Participants

:

Residents of village recommended by the village
government and any other individuals who meet
the above requirements.

1.6 Training Venue
Training vanue can take place at: a) Peatland Restoration Agency’s office; 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
government offices; and d) other representative places

1.7 Time
The total time allocated for training activities is 26 (twenty six) hours session with a
duration of 45 (forty five) minutes/session, consisting of 16 (sixteen) sessions of theory
and 10 (ten) sessions of practice.

1.8 Equipment and materials
For Participants

:

Books and Stationery, Modules/Materials

For Classroom

:

1) Whiteboard and/or blackboard, markers,
erasers, chalks;
2) Flip chart, flip chart papers, and large markers;
3) Laptop and LCD projector and screen;
4) Other supporting equipment.

For Field Practice

:

Carpentry tools, 7-10 cm diameter logs, filling
material (mineral soil/mature peat), plastic bags,
nails/bolts, and geotextiles
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1.9 List of Training Courses

No.

Training Course (Module)

Total hour session (hour)
Theory

Practice

Total

1.

Peatland Restoration Policies

2

-

2

2.

Peat Rewetting Techniques

2

-

2

3.

Peat Rewetting Techniques with Canal
Blocking

2

-

2

4.

Pre-construction activities

4

-

4

5.

Construction activities

4

10

14

6.

Post-construction activities

2

-

2

16

10

26

Total
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1.10 Training Syllabus
No.

Training Course

1.

Peatland Restoration
Policies

Session
T

P

Total

2

-

2

Learning
Objectives/Outcomes
After attending this
training course,
participants will be
able to explain about
peatland restoration
regulations and
policies in Indonesia
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Subjects/
Skills

Learning Aids and
Methods

1. Legal and policy bases 1. Lecture, question-andanswer session,
for peatland restoration
brainstorming, and
in Indonesia;
discussion;
2. Institutional relations
in the implementation 2. Whiteboard/blackboard,
markers, LCD monitor,
of peatland restoration
laptop, flip chart, model
in Indonesia;
3. Peatland restoration
procedures and stages;
4. Peatland restoration
strategies and
approaches;
5. Funding; and
6. Peat rewetting
infrastructure approach
and type selection
based on the function
of the area

5

Session
No..

Training Course

T

P

Total

Learning
Objectives/Outcomes

Subjects/

Learning Aids and

Skills

Methods

1. Definition and purpose 1. Lecture, question-andof peat rewetting;
answer session,
brainstorming, and
2. Peat rewetting
discussion;
techniques;
3. Approaches and
2. Whiteboard/blackboard,
determination of peat
markers, LCD monitor,
rewetting interventions
laptop, flip chart, model

2.

Peat rewetting
techniques

2

-

2

After attending this
training course,
participants will be
able to explain about
peat rewetting
techniques

3.

Peat rewetting
techniques with
canal blocking

2

-

2

After attending this
training course,
participants will able
to describe about the
design types,
techniques, and stages
of canal blocking

1. Types and designs of
canal blocking
2. Canal blocking type
and design selection
techniques; and
3. Canal blocking stages.

1. Lecture, question-andanswer session,
brainstorming, and
discussion;
2. Whiteboard/blackboard,
markers, LCD monitor,
laptop, flip chart, model

4.

Pre-Construction
Activities
(Preparation)

4

-

4

After attending this
training course,
participants will be
able to describe the
types of activities at
the pre-construction
(preparation) stage

1. Types of activities at
the pre-construction
stage (Preparation).

1. Lecture, question-andanswer session,
brainstorming, and
discussion;
2. Whiteboard/blackboard,
markers, LCD monitor,
laptop, flip chart, model.
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No.. Training Course

Session
T

P

Total

Learning
Objectives/Outcomes

Subjects/

Learning Aids and

Skills

Methods

5.

Simple Canal
Blocking
Construction
Activities

4

10

14

1. Types and designs of
1. Lecture, question-and1. After attending
simple canal blocking;
answer session,
this training
2. Steps to build a simple
brainstorming, and
course,
canal blocking based
discussion;
participants will be
on the type and the
2. Whiteboard/blackboard,
able to explain the
design;
markers, LCD monitor,
activities and the
3. Simple canal blocking
laptop, flip chart, model;
steps at the canal
practice (less than 2
3. Equipment for practice
blocking
meter canal width,
(carpentry tools, 7-10 cm
construction stage;
wood material, 2-layer
diameter wood, filling
2. After attending
design
with
a
spillway)
material, plastic bags,
this training
nails/bolts/nuts, and
course,
tarpaulins/geotextiles)
participants will be
able to build a
simple canal
blocking.

6.

Post-Construction
Activities

2

-

2

After attending this
training course,
participants will be
able to perform the
activities at the PostConstruction stage
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1. Types and steps of
canal blocking postconstruction activities

1. Lecture, question-andanswer session,
brainstorming, and
discussion;
2. Whiteboard/blackboard,
markers, LCD monitor,
laptop, flip chart, model.
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2.1

Introduction

The Indonesian Government has committed to restore heavily degraded and burnt
peatland ecosystems through the issuance of various regulations and policies concerning
peatland restoration. 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 an ad hoc and non-structural governmental body that has
the main task of coordinating and facilitating the implementation of peatland restoration
in 7 (seven) provinces, namely Riau, Jambi, South Sumatra, West Kalimantan, Central
Kalimantan, South Kalimantan, and Papua. BRG has a restoration target of 2 million
hectares within five years period (2016-2020).
This training subject 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

Indicators of Success

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

2.3
1.
2.
3.
4.
5.
6.

2.4

Subjects
Legal and policy bases for peatland restoration in Indonesia;
Institutional relationship in the implementation of peatland restoration in
Indonesia;
Peatland restoration procedures and stages;
Peatland restoration strategies and approaches;
Funding; and
Approaches and selection of peat rewetting infrastructure based on the peatland
functional status.

Methods

Lecture, Q&A session, brainstorming, and discussion.

2.5

Learning Tools

Whiteboard/blackboard, markers, LCD monitor, laptop, flip chart, and model.
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2.6

Description of Material

2.6.1 Legal and Policy Bases for Peatland Restoration in Indonesia

Figure 1 Illustration of peatland ecosystem restoration policy information

The legal basis for implementing peatland ecosystem restoration in Indonesia is the
Government Regulation of the Republic of Indonesia Number 71 of 2014 (which was later
amended by 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.
Based on the Government Regulation No. 71 of 2014, the function of peatland ecosystem
is divided into two functional areas namely protected and cultivation. It is mandated that
at least 30% of a Peatland Hydrological Unit (PHU) area must be allocated for protected
area, including the peat dome and its surroundings. Protected areas also include
peatlands with the thickness of more than 3 (three) meters and peatland area that has
earlier declared as the habitat for endemic and protected species.
According to the regulation, one of the ways to address the damage to peatland
ecosystem is canal blocking or water regulation devices to manage water dynamics in
peatlands, as well as maintaining the ground water level at a minimum of 0.4 meter
below the surface of peatland in cultivation function area.
The government has also issued the Presidential Regulation Number 1 of 2016 concerning
the Peatland Restoration Agency (BRG) as a special governmental 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
Training Module: Community-based Peat Rewetting Infrastructure Development with Canal Blocking
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Sumatra, 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 within the 2016-2020 period (Figure 2).
The Ministry of Environment and Forestry (MoEF) of the Republic of Indonesia has also
issued the 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 that regulates the division of authority,
implementers, stages, assessment, and financing of peatland ecosystem restoration.

Figure 2 Map of priority areas for peatland restoration in 7 (seven) provinces

2.6.2 Peatland Restoration Agency (BRG) and Its Relations with Other
Institutions in the Implementation of Peatland Restoration in
Indonesia
In accordance with the Presidential Regulation Number 1 of 2016, BRG is an Ad hoc and
non-structural government institution 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) deputies, namely the Deputy for Planning and Cooperation;
the Deputy for Construction, Operation, and Maintenance; the Deputy for Education,
Dissemination, Participation, and Partnership; and the Deputy 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).
In carrying out its tasks and functions, BRG coordinates with relevant
ministries/institutions, such as the Ministry of Environment and Forestry, the Ministry
of Public Works and Public Housing, the Ministry of Agriculture, the Ministry of
Agriculture and Spatial Planning, and the National Development Planning Board
(BAPPENAS). The agency is also supported by the Technical Steering Committee and the
Expert Group. The technical steering committee consists of governors of the restoration
Training Module: Community-based Peat Rewetting Infrastructure Development with Canal Blocking
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priority provinces and first-echelon officials from the relevant ministries and institutions.
Meanwhile, the Expert Group is appointed and assigned by the Head of the Agency
comprising members from universities, research institutions, professionals, and other
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)

elements of community.

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
survival rate of vegetation planted and seedlings; environmental aspects include peat
Training Module: Community-based Peat Rewetting Infrastructure Development with Canal Blocking
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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.
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.
Training Module: Community-based Peat Rewetting Infrastructure Development with Canal Blocking
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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

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
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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
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2.7 Formative Test Chapter 2
For questions 1-5, circle True (T) or False (F) for the following statements:
1.
2.
3.

4.

5.

‘BRG’ is the abbreviation for ‘Badan Riset Gambut’ meaning the Peatland Research
Agency. (T/F)
One of the ways to deal with damage to peatland ecosystems is to
construct canals or ditches. (T/F)
According to Government Regulation No. 57 of 2016, 40% of Peatland
Hydrological Unit (PHU) total areas has to be stipulated as protective function.
(T/F)
There are 4 (four) main stages in the implementation of BRG peatland
restoration, namely planning, implementation, monitoring and reporting,
and evaluation. (T/F)
In carrying out its tasks and functions, BRG coordinates with relevant
Ministries/Institutions, one of them is the Ministry of Public Works and Public
Housing. (T/F)

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

The BRG’s functions are, except:
a. Planning, controlling, and collaborating in implementing peat restoration
b. Mapping the peatland hydrological units
c. Permitting cultivation in peatland
d. Disseminating information and giving education on peatland restoration

7.

Which one is not the legal basis of protection and management of peatland
ecosystems in Indonesia?
a. Presidential Regulation of the Republic of Indonesia No. 1 of 2016
b. Presidential Regulation of the Republic of Indonesia No. 70 of 2012
c. Government Regulation of the Republic of Indonesia No. 71 of 2014
d. Government Regulation of the Republic of Indonesia No. 57 of 20

8.

Where are the sources of funding for the implementation of peatland restoration
activities in Indonesia obtained from?
a. Companies/private sector
b. State budgets and regional or district budgets
c. Community self-reliance
d. All are correct

9.

The things that need to be considered in
conducting peatland restoration
through peat rewetting infrastructure development are as follows, except:
a.
Having been on fire
b.
Function of the area
c.
Adipura winning selection
d.
Having a drainage canal
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10.

One of the main tasks of the Regional Peatland Restoration Team (TRGD) are
a.
Stipulating protection and cultivation functions in the priority location of the
peatland restoration
b.
Determining and appointing a Deputy of BRG
c.
Coordinating the program planning and the supervision of peatland
restoration in the regions
d.
Measuring the thickness of the peat in the protection areas
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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.

3.4.

Subjects
Definition and characteristics of peatland; and
Hydrology of peatland.

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.
c.

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.
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.
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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.
3.
4.

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.
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.

Training Module: Community-based Peat Rewetting Infrastructure Development with Canal Blocking

22

5.
6.
7.

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

and prone to fire.

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
become difficult to cultivate, dry,

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
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).
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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.
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3.7 Formative Test Chapter 3
For questions 1-5, circle True (T) or False (F) for the following statements:
1.

2.
3.
4.

5.

Peat is the organic matter that is formed naturally from incomplete decomposition
of plant material, having thickness of about 50 (fifty) centimeter or above, which
accumulates in swamps. (T/F)
Peatlands will always be wet and humid even after degradation. (T/F)
Excessive logging and drainage canal construction will not disturb peatland
ecosystem conditions. (T/F)
Sapric (mature) peat, i.e. the 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. (T/F)
Unspoiled peatlands, in the dry season, function as a water retaining and storing
layer and will release water gradually. (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. Answers a, b, and c 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. Answers a, b, and c 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. Answers a, b, and c are correct
10. The classification of the type of peat based on its location is as follows, except:
a.
Inland peat
b. Transitional peat
c.
Coastal peat
d. Swamp peat
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4.1.

Introduction

This chapter provides brief explanation of several peat rewetting techniques as a method
to restore peatland hydrology.
The peat rewetting techniques discussed here include canal blocking, canal backfilling,
and deep well.

4.2.

Indicator of Success

After completing the training subject, participants will be able to identify and describe
the peat rewetting techniques.

4.3.

Subjects

1.

Definition and objectives of peat rewetting; and

2.

Several peat rewetting techniques.

4.4.

Method

Lecture, Q&A, brainstorming, and discussion.

4.5.

Learning Tools

Whiteboard/blackboard, markers, LCD screen, 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 peat due to excessive draining 1 will lead to dry peat and potential fire. One
way to deal with dry peat 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 dried peat
by constructing peat rewetting infrastructures such as canal blocking, canal backfilling,
deep well, and other techniques in accordance with the applicable development of
technology.
By implementing peat rewetting, it is expected that the condition of drained peatlands
will improve and peat 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

Generally, rewetting of degraded and dried peat due to the construction of drainage
canal networks aims to restore peat hydrological functions, which are reflected on the
stabilized water level as well as increased peat wetness and moisture.
The implementation of peat rewetting is expected to result in short-term, medium-term,
and long-term benefits, among others:
1) Reduced risk of fire in peatlands and peat swamp forests;
2) Reduced peat soil subsidence rate;
3) Reduced greenhouse gas emission rate;
4) Restored of peatland’s hydrological functions; and
5) Acceleration of peatland restoration process.
1

Draining is defined as the decrease of water content in peatland.
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4.6.3

Peat Rewetting Techniques

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

Figure 8 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 Peatland Hydrological Unit (PHU).

Figure 9 Photo 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 function of the area, the type of materials, and the primary
structure of the canal. Detailed description of canal blocking is presented in Chapter 5.
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Peat rewetting technique using canal blocking can be applied both in the cultivation and
the conservation/protected areas. The difference lies on the water level controller, i.e.
spillway.
The criteria of location and type of drainage canals that require the construction of canal
blocking are as follows:
1. The canal to be blocked is an 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, canal blocking 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: elevation of spillway
should not exceed 40 cm below peatland surface.
4. For artificial drainage canals located in conservation/protected areas, canal blocking
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 catching fire; and
6. The canals being blocked does not disrupt community’s transportation route (where
the canals also constitute community’s navigation route). Note: canal blocking may be
modified with spillways that allow transportation means such as small boats, tual sagu
(bridge made of the trunks of sago palm trees), etc get through.
4.6.3.2 Canal Backfilling

Figure 10 Canal backfilling activity

Canal backfilling is one of peat rewetting techniques where open drainage canals in 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
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rate of water through the canal can be reduced and the peatland water retention can be
maintained (Houterman & Ritzema, 2009; Applegate et al., 2012; Dohong, 2016).
The general objective of canal backfilling is water conservation through the process of
increasing artificial drainage canal sedimentation and decreasing runoff from peat dome
and/or conservation/protected areas so that the water level and water retention capacity
in the area remain high especially in dry season.
Canal backfilling activity is not carried out along open canals, but only in several canal
sections/segments with certain intervals. For example, open canals are backfilled for 100,
200, or 300 meters with 1 (one) kilometer interval.
Canal backfilling activities are recommended to be
conservation/protected areas, and not in cultivation areas.

carried

out

only

in

Canal backfilling activities should be implemented in the locations and canals that meet
the following criteria and type:
1.
2.
3.
4.

The backfilled canals are artificial drainage canals located in the BRG’s restoration
priority areas, especially in conservation/protected areas;
The outlets of artificial drainage canal networks are directly connected to natural
drainage, such as river, creeks, lakes, and seas.
Canal backfilling activities are prioritized in the areas that are prone to drought (due
to the presence of canals) and fire; and
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
peat soil to pump water out of the
sources located under peat soil layer
(aquifer).

Figure 11 Illustration of Deep Well

Deep well aims at to address the
scarcity of surface water availability
that generally occurs in dry season.
Under these conditions, ground
water level will drop dramatically
and natural surface water sources
found in canals/ditches, creeks,
rivers, and lakes are dry out, and the
scarcity can occur in a very long
reach.
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In regards to BRG’s restoration
efforts, deep well functions as the
source of water to re-wet peat
especially in dry season. However, it
can also be used as the source of water
to extinguish initial burning.
Deep well needs to be drilled in the
areas with the following criteria:
1.
2.

3.
4.
5.

Deep well shall be located in the
priority location of the BRG
peatland restoration;
Areas that have the potential of
natural surface water source
scarcity and are far from natural Figure 12 Deep well built On the site
water sources (creeks, rivers,
lakes, and seas) especially in dry season;
Areas that are prone to drought, historically prone to fire, and have been burned since
2015; and
Areas that have limited direct access, both by land (roads, bridges) and by water
(rivers, lakes, canals/trenches).
Areas that have underground water resources (aquifer).
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4.7.

Formative Test Chapter 4

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

Peat rewetting is an activity or active effort of rewetting dried peat by
constructing peat rewetting infrastructures such as canal blocking. (T/F)

2.

Canal blocking is a water dam built within the canal’s body to reduce the water
runoff and increase water reserve in the canal body and the surrounding areas.
(T/F)

3.

Canal blocking that is built on the drainage canals located in areas with
protective function should be equipped with water level controller, i.e. spillway.
(T/F)

4.

The application of canal backfilling activity is not carried out along the open
canals, but only in several canal sections/segments with certain intervals. (T/F)

5.

In BRG’s peatland restoration efforts, deep well functions as the source of water
to fulfill the daily needs of local community especially in the dry season. (T/F)

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

The excessive construction of drainage canal in the peatland ecosystems
may cause:
a.
Increased water runoff
b.
Decreased water retention rate in peatland ecosystems
c.
Peatland becomes dry and is prone to catching fire
d.
Answers a, b, and c are correct

7.

The one that is not peat rewetting effort is:
a.
Canal blocking
b.
Canal backfilling
c.
Deep well construction
d.
Canal construction

8.

The one that is not the benefit of peat rewetting is:
a.
Reduced risk of fire in peatlands and peat forests
b.
Prevention of land subsidence
c.
Degraded peatland
d.
Acceleration of peatland restoration process

9.

The criteria of location and type of drainage canals that require canal
blocking activities are:
a.
Natural river or stream located in the BRG restoration priority area.
b.
Outlet of the artificial drainage canal network is connected directly to
natural drainage systems, such as rivers, tributaries, and lakes
c.
The canals prioritized for blocking are those located in areas prone to
drought
d.
Answers b and c are correct
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10.

Canal backfilling activities should be implemented in the locations and canals
that have the following criteria and type:
a.
Natural river or stream located in the BRG restoration priority area
b.
Canals that are prioritized for backfilling are areas that are prone to
drought and catching fire
c.
The artificial drainage canal networks function as public navigation
routes
d.
All are correct
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5.1.

Introduction

This chapter briefly explains the peat rewetting technique with canal blocking as the
instrument of peat hydrology restoration.
Peat rewetting technique with canal blocking particularly discusses the type of designs
based on the function of the area, type of canal blocking based on the terms of
construction plan, and description of stages of canal blocking construction

5.2.

Indicator of Success

After participating in this subject, the participants will be able to describe the type of
canal blocking, selection techniques, and the construction of canal blocking.

5.3.

Subjects

1. Type of canal blocking design;
2. Techniques of selecting canal blocking designs and types based on the functions of the
area; and
3. Stages of canal blocking construction.

5.4.

Methods

Lecture, Q&A, brainstorming, and discussion.

5.5.

Learning Tools

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

5.6.

Description of Material

5.6.1 Types of Canal Blocking Design
There are several types of canal blocking used in peatland based on the technical-life of
construction plan, construction material, and location of canal blocking (in
conservation/protected and cultivation areas).
Based on technical-life of the construction plan, canal blocking can be divided into shortterm (temporary), medium-term (semi-permanent), and long-term (permanent).
Meanwhile, based on the construction material, canal blocking consists of wooden dam,
soil bag dam, concrete dam, stone dam, gabion dam, compacted peat dam, precast dam,
and dam with floodgate (concrete, steel, wood).
5.6.1.1 Types of canal blocking based on technical-life of the construction plan
1) Short-Term (Temporary)
Sometimes temporary canal blocking is built in order to maintain water level in the
surrounding canal/channel. This short-term canal blocking is generally built in order
to anticipate a long dry season and/or in the event of sudden forest and peatland
fires. Other considerations to build temporary canal blocking are due to budget
constraints, land ownership constraints, and difficult accessibility to mobilize
materials and tools quickly (Ng Kok Seng, 2011). The examples of short-term canal
blocking are compacted peat dam, wooden dam, soil bag dam, etc.
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2) Medium-Term (Semi-Permanent)
Semi-permanent canal blocking is designed to last for about 2-5 years. The mediumterm canal blocking construction materials are generally made of strong, durable,
and waterproof grade woods (category 1-2) with high acidity such as Belangiran
(Shorea belangiran), gelam (Melaleuca kajuputi), pelawan (Tristaniopsis sp), resak (Vatica
wallichii), rengas (Gluta renghas), bangkirai (Shorea laevis), etc. Hardwoods that are
combined with mineral soil bags or mature peat can create construction that has the
durability of up to 2-5 years. Meanwhile, stone construction material is stacked and
tied/wrapped with gabions according to the necessary height and size of dam. The
stones are generally layered with waterproof sheets (geotextile) to reduce seepage
through the dam (Ng Kok Seng, 2011). The examples of semi-permanent canal
blocking are two-layer wooden dam, gabion dam, etc.
3) Long-Term (Permanent)
Durable materials such as reinforced concrete, cast-in-situ, or pre-cast are used for
permanent canal blocking structures. Concrete is relatively far more durable than
other materials, considering that this structure can last more than 5 years without
repair (Ng Kok Seng, 2011). The examples of long-term canal blocking are concrete,
pre-cast, three or more layers of wooden dam, etc.
5.6.1.2 Types of canal blocking based on the construction material
1) Wooden Dam
Dam with wood construction material/main frame (generally round woods) consists
of two types, namely single sheet pile dam—also called as plank dam—and multiplesheet pile dam (Stoneman and Brooks, 1997; Suryadiputra, etc., 2005, Dohong, 2016).
1.1) Plank Dam
Single sheet pile wooden plank dam is generally used to block narrow canals or
trenches (canal with less than 2 meters width), with relatively small water
discharge and velocity.
Single sheet pile dam can be equipped with and/or without a spillway.

Figure 13 Example of single sheet pile dam without spillway (Photo & illustrations:
Alue Dohong)
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Figure 14 Example of single sheet pile dam with spillway (design: Lola C and photo:
Alue Dohong)

1.2 ) Multiple-Sheet Pile Dam
Wooden plank dam with multiple-sheet pile structure is a wooden dam
(generally round wood) which is built with a vertical row/arrangement of logs
(more than one arrangement) and filled with soil or mature peat soil bags
(hemic/sapric) between vertical round wood rows. Multiple-sheet pile
structure aims to withstand relatively higher water pressure and discharge.
This dam type is generally used to block wide canals (canals with >5 meters
width).
Multiple-sheet pile dam can be equipped with or without a spillway.
It is recommended to fill in the cavities between the layers with mineral soil or
mature peat soil (hemic/sapric). The use of sand is not recommended as it will
be carried by the water flow if the bag is peeled or rotted. In addition, if there
are plans to plant trees as reinforcement on wood barriers, sand cannot be used
as a good growing medium for woody plants. It is recommended that before
filling in it with bags of soil, layer the inner walls of multiple-sheet pile canal
blocking with geotextiles or plastic sheet to overcome/reduce water seepage
through the existing soil bags.

Figure 15 Example of two-sheet pile design without spillway
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Figure 16 Example of two-sheet pile design with spillway

Figure 17 Example of two-sheet pile design with spillway (source of photos: Alue Dohong)

Figure 18 Example of multiple-sheet pile design without spillway (source of photos: Alue
Dohong)
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Figure 19 Example of multiple-sheet pile design without spillway

2) Soil Bag Dam
Soil bag canal blocking comprises a number of bags (burlap or plastic bags) filled
with soils (mineral/mature peat) and put inside a canal to a certain height to block
the flow and maintain the water level. It is recommended to only use this type of
canal blocking for narrow (<2 meters wide) and shallow canals.
These soil bags must be placed into peat soil, so that peat will not scour out the
bottom, left, and right side of the canal.

Figure 20 Soil bag canal blocking (Photo: Ng Kok Seng, 2011)
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Soil bag canal blocking is more flexible and inexpensive as the filling materials are
generally available on site, it should be noted, however, this type of dam usually
cannot last long.
3) Stone Dams
Stone dam is made by putting stones freely or in piles on a geotextile or plastic sheet
on a canal to prevent water from flowing and maintain the water level (Ng Kok Seng,
2011).
The types and specification of the stones used for this dam must be adjusted to the
availability of local stones and meet the specified standards to ensure its capability
of blocking water flow and small-medium water discharge. Stone dam is
recommended for canals of small dimension (<2 meters) and shallow peatlands.

Figure 21 Stone dam (Design and photo: Ng Kok Seng, 2011)
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4) Compacted Peat Dams
This type of dam is made of
compacted peat. Peat soil is
piled on a canal and
compacted using excavator
bucket, stamper, or other
compactors until the soil
becomes solid enough to
prevent water flow and
maintain the intended water
level. Compacted peat dam
dimension must be large
enough and proportional to
the canal size to ensure its
sturdy construction and
capability to retain water.
Figure 22

The recommended soil to

Example of compacted peat dam (Photo:
use for this dam is of peat
Deltares)

that
has
undergone
sufficient decomposition (hemic/sapric) and not the peat that has undergone
repetitive drying process (hydrophobic) as it will not be able to absorb water. This
dam is expected to be very affordable and efficient as the material used exists locally
and the construction procedure is fairly simple. This dam can be established in canals
with medium up to large dimension (>5 meters).
5) Concrete Dams
Concrete dams are used for big/wide canals (>15 meters) in the peatland with
shallow up to medium thickness and soil layer containing minerals (alluvial). These
characteristics allow sufficient bearing capacity to hold concrete-based construction.
This dam aims at blocking the water flow of large discharge and maintaining water
level efficiently.
It can be equipped with a spillway to maintain water level. It is recommended to
build this dam in canals whose location is close to one any flow heading to river or
sea. It has a relatively long lifespan and excellent durability compared to that made
of wood or compacted peat. However, the construction employs a more complex
procedure as well as requires longer time and costly.
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Figure 23 Concrete Dam established at the previous PLG site by Experimental Station for
Swamp PU (Triadi, 2015, 2016)

6) Gabion Dams
This type of dam is built by piling up
stones wrapped in gabion wires
(gabion mattress) in canal or channel
to retain water flow and increase
water level (Ng Kok Seng, 2011).
Basically, this dam is similar to stone
dam. The only difference is that this
dam involves gabion mattress.
This dam may be equipped with
spillway to maintain water level.
Figure 24

Figure of gabion dam (Photo: Ng Kok Gabion dam is recommended for
peatlands with shallow to medium
Seng, 2011)

peat thickness and soil layer storing
minerals (alluvial) that provide relatively strong bearing capacity and large
canal/channel dimension.
This dam has fairly large (loose) pores. Therefore, a waterproof layer (geotextile or
tarpaulin) needs to be installed on the upstream part of the dam to ensure that
excessive seepage through dam pores can be minimized/prevented. It is
recommended to use round stones to ensure dam longevity.
7) Pre-cast Concrete Dams
This dam is made of pre-cast concrete that is put on the intended place in the
canal/channel to block water flow and maintain the specified water level.

Pre-cast concrete dam consists of a number of regular concretes that are connected to
one another using a panel that is built to maintain the water elevation on the
upstream part. This dam can be established by employing a simple procedure in
short time (Ng Kok Seng, 2011).
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Figure 25 Precast concrete dam (Photo: Alue Dohong)

8) Dam with Floodgate
This floodgate (may be made of concrete, steel, or wood) is built on a canal/channel
to maintain the water level. The water level may be increased or decreased to the
required/desirable level using a regulator on the floodgate. The purpose of a dam
with floodgate is to regulate, open, and close the water flow in both open and closed
canal. It can be made using concrete, steel, or wood; employing a transverse door that
can be lifted by moving the controller or open-close system resembling a valve. The
size of the gate is adjusted to the size of the canal/channel.
Floodgate may employ wooden boards for each of its sides (planted to peat layer) to
reduce erosion and increase the aesthetic value. Floodgate must be strong and
secured to the wall and the bottom of the canal to avoid leakage/seepage. For
stabilization, a portion of the floodgate may be filled with stones or compacted.
Floodgate consists of some parts, namely: gate leaf, frame guide to regulate the
movement direction, anchorage, and tool to move the gate leaf (D.Hoist).

Figure 26 Dam with floodgate (Source: Saragih, 2013)
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5.6.1.3 Technique for selecting the type and design of canal blocking based on the
function of the area
The design and type of dam must be decided depending on the location of construction
and the function of the area. Based on the functions, peatland restoration areas are
categorized into conservation/protected area and cultivation area. Peat rewetting
activities with canal blocking in conservation/protected areas aims at water
conservation. Through this method, it is expected that the water level can be maintained
at optimum height up to the peatland surface. Additionally, canal blocking within
cultivation areas aims at water management. Therefore, water level must be maintained
up to at least 40 cm beneath the surface of peatland (the Government Regulation Number
57 of 2016). In light of the foregoing approaches, it is recommended to select the type of
canal blocking based on its purposes.
1) Conservation/Protected Areas
In areas for conservation, it is
recommended to use canal blocking
in the form of wooden dam,
compacted peat dam, and soil bags
dam without water level regulator
(spillway). Wooden dam may be
made in one or multilayer,
depending on the dimension
(width, depth, and length) of the
canal and the volume of water
discharge.
Figure 27 Dam without spillway model for Stone, concrete, gabion, and pre-cast
conservation areas
concrete
dams
are
not

recommended
for
conservation/protected areas since they are deemed to be environmentally
unfriendly and difficult to blend with peatland ecosystem.
It is also recommended that the peak elevation of the dam in a canal does not exceed
peatland surface or canal to prevent water seepage on the left and right side of the
canal which may potentially damage the dam structure in the future.

2) Cultivation Areas
The recommended dam types for
areas for cultivation are wooden,
stone, precast concrete, and
floodgate. These dams should be
equipped with water level
regulator in the form of spillways.
The elevation level of the spillway
must not be deeper than 40 cm in
pursuant to the Government
Regulation Number 57 of 2016
concerning peatland ecosystem
management and protection.
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In addition to the regulation for the required minimum water level to maintain,
spillway also regulates the lane
Figure 28 Illustration of canal blocking with spillways for
navigation/transportation
for cultivation areas
and other activities commenced
in the canal

Blocking Construction

5.6.2 Stages in Canal

Canal blocking construction generally consists of 3 (three) main stages, namely preconstruction, construction, and post-construction. Each of these three stages will be
described below.

Figure 29 Concrete canal blocking with spillways
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5.6.2.1 Pre-construction stage
1.

Early information dissemination on peat rewetting program as part of socialization
and FPIC process;

2.

Field survey;

3.

Specifying the number of canal blocking to be bulit and selecting dam designs along
with its technical specifications;

4.

FPIC (Free, Prior, and Informed Consent);

5.

Analyzing the requirements for workers and canal blocking materials;

6.

Arranging a schedule for canal blocking process and material mobilization;

7.

Calculate cost estimation;

8.

Forming implementation groups;

9.

Entering into a contract agreement with the implementation groups;

10. Technical training; and
11. Conducting procurement and mobilization of materials, equipment, and workers
5.6.2.2 Construction stage
1.

Determining the location and the number of dams to build;

2.

Measuring the location of dam;

3.

Constructing dam structure;

4.

Installing waterproof layers (plastic sheet, geotextile, etc.);

5.

Filling in the soil;

6.

Installing spillway cover; and

7.

Finishing works.

5.6.2.3 Post-construction stage
1.

Handing over the asset to community or provincial and district/municipal
governments;

2.

Checking, monitoring, and evaluating the canal blocking which has been built;

3.

Demobilizing the workers and equipment;

4.

Installing water level monitoring instrument (if needed); and

5.

Conducting routine maintenance work.
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5.7 Formative Test Chapter 5
For questions 1-5, circle True (T) or False (F) for the following statements:
1.

Peat rewetting techniques are implemented with canal blocking. (T/F)

2.

Sengon wood is used for a single-layered wooden block. (T/F)

3.

Stone is one of the materials for canal blocking construction. (T/F)

4.

Spillway functions to retain water. (T/F)

5.

Block wings function to discard water. (T/F)

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

Types of short-term canal blocking design namely:
a. Single-layered wooden block, soil bag block, stone block
b. Single-layered wooden block, double-layered wooden block, triple-layered
wooden block
c. Single-layered wooden block, gabion dam, concrete dam
d. Single-layered wooden block, precast dam, soil bag block

7.

Types of medium-term canal blocking design namely:
a.

Double-layered wooden block, triple-layered wooden block, concrete dam,
precast dam
b. Double-layered wooden block, precast dam, soil bag block, stone block
c. Double-layered wooden block, wooden block, gabion dam, compacted peat
dam
d. Double-layered wooden block, concrete dam, stone block, precast dam
8.

Types of long-term canal blocking design namely:
a.
b.
c.
d.

9.

Triple-layered wooden block, double-layered wooden block, stone block
Triple-layered wooden block, concrete dam, precast dam
Triple-layered wooden block, soil bag block, precast dam
Triple-layered wooden block, gabion dam, single-layered wooden block

Types of dam in the area for cultivation namely:
a.

Single-layered wooden block with spillway, double-layered wooden block
with spillway, triple sheet pile with spillway
b. Single-layered wooden block without spillway, double-layered wooden
block without spillway, triple sheet pile without spillway
c. Single-layered wooden block with spillway, double-layered wooden block
without spillway, triple sheet pile without spillway
d. Single-layered wooden block without spillway, double-layered wooden
block without spillway, triple sheet pile with spillway
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10.

Types of dam in the conservation area namely:
a.

Single-layered wooden block without spillway, double-layered wooden
block without spillway, triple sheet pile without spillway, exception in the
zoning area that can use the design with spillway
b. Single-layered wooden block without spillway, double-layered wooden
block without spillway, triple sheet pile with spillway
c. Single-layered wooden block with spillway, double-layered wooden block
without spillway, triple sheet pile without spillway
d. Single-layered wooden block without spillway, double-layered wooden
block without spillway, triple sheet pile with spillway
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6.1

Introduction

Pre-construction activities are the stages that need to be conducted to ensure that the
canal blocking construction stages are carried out properly. This stage consists of several
activities including: i) disseminating preliminary information on peat rewetting program
as a follow up to the FPIC process; ii) field survey; iii) specifying the number of canal
blocking and selecting dam designs along with its technical specifications; iv) FPIC; v)
analyzing the requirements for workers and canal blocking materials; vi) arranging a
schedule for canal blocking process and material mobilization; vii) calculate cost
estimation; viii) forming implementation groups; ix) entering into a contract agreement
with the implementation groups; x) technical training; and xi) conducting procurement
and mobilization of materials, equipment, and workers.

6.2

Indicator of Success

After completing the module, the participants will be able to identify the pre-construction
activities (preparation) of canal blocking construction.

6.3

Subject

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)
1) Disseminating preliminary information on peat rewetting program as a follow up
in the FPIC process
The initial information dissemination in a village forum aims to provide preliminary
information on the activities that will be carried out by the organizer of the program
to the residents/relevant parties before conducting further stages, such as field
assessment up to FPIC process. During this stage, the organizer will invite the village
residents, village apparatus, and relevant parties that are considered important to
know the initial information about the program. This initial information generally
contains the description of peat rewetting program, stages of program
implementation, and the impacts of the program. This stage will also provide
information on the case study regarding the positive impact of peat rewetting in the
locations that have implemented canal blocking program.
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Figure 30 Illustration of information dissemination

This activity is expected to deliver initial information regarding peat rewetting
program to the village residents and other relevant parties, and to write up the
minutes of agreement to conduct field assessment with the involvement of a team
from the local residents (canal users/fishermen). In canal blocking program, prior to
entering the FPIC process, field data are needed as the main basis to analyze whether
peatland restoration is needed in the location. The approval for canal blocking
program cannot necessarily be obtained in this stage, as there must be initial
information/data serving as the main data for FPIC process. This initial
dissemination is the part of FPIC process.
2) Field survey
Field surveys are needed to determine hydrological baseline conditions, canal
networks, topography, peat morphology, land cover, biodiversity, socio-economic
situation, and so forth before dam construction activities are carried out. It is also
necessary to determine the accessibility and availability of local materials required
for dam construction activities.
The information obtained from the preliminary assessment results is very useful to
formulate the dam design and its technical specifications as well as to estimate the
costs for building the dam.
In conducting field survey, identify the use of the canals by local communities. This
information will be very useful for determining the type of dam and negotiating with
channel users, so that the sustainability of canal blocking can be taken into account.
The field survey activities include:
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a.

Identifying the access to the location
The assessment of the access to the canals/ditches that will be blocked (the
availability of existing transportation. For example, by road, water, etc.) and the
distance to the location.

b. Identifying the canal location and its usage
Before conducting canal blocking process, identify the canal location by the
following procedure:
1. Record the canal location (draw a sketch of the canal location, the position of
the canal to the river, and the surrounding land use);
2. Identify the canal utilization history as the basis of FPIC process analysis with
the river users. Identify whether the ditches/channels are still functioning
(mention the functions, e.g. for irrigation or drainage of
paddy/agricultural/plantation field, transportation means such as the
transportation of sago in Riau, transportation of logged timber, transportation
of human and so on);
3. Identify the distance between the ditches/channels with the residential area
(to consider community involvement in dam construction activities);
4. Canal network ground truth is an activity that will generate field data such as
canal track, canal dimensions, canal length, canal water discharge, peat depth
around the canal, land cover, and parameters such as surrounding vegetation.
Physical size dimensions, including the width and depth of the
ditches/channels, the elevation/height of the cliff above the ditches/channels,
and the land surrounding the dam location, are important to determine the
type and amount of dam materials to be used. The communities and
contractors need to know the objectives of the measurement of physical
dimensions and trenches/channels cliff elevation around the location;
5. Identifying the materials availability for canal blocking; this is related to the
selection of types and designs along with the technical specifications of the
dam according to the availability of materials.
3) Determining the number and location of canal blocking and selecting dam type
and its technical specifications
These activities aim to analyze the ground truth to determine the number of dams
required for peat rewetting and the dam type according to the characteristics of the
surveyed location. Information about channel length, water elevation, and canal
slope are important data inputs to determine the dam location as it will adjust the
plan for the water height difference at the dam location. For more details,
determining the number of dams will be explained in the module of canal blocking
construction. The information on the number and location of canal blocking is
essential to carry out the FPIC process to get the approval and agreement from
related stakeholders to conduct canal blocking construction.
The next activity in this stage is determining the dam types and its technical
specifications. The dam type greatly depends on the condition of the field, water level
regulation, dam resistance, physical conditions, and canal dimensions (length,
width, and depth), peat physical-topographic conditions (peat hydrology and
hydraulics), seepage control, and cost effectiveness (Ng Kok Seng, 2011).
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Determining the dam types and its technical specifications is discussed in the
technical chapter of peat rewetting techniques with canal blocking.
4) FPIC
FPIC is basically the community’s right to get information before a program is
implemented in their area. With that information in hand, they can deliberately agree
or disagree to canal blocking construction program. This activity is an important
stage to determine the continuation of canal blocking construction. Previously, this
stage will present the ground truth as the form of field condition information to the
residents. The information is used as the background of canal blocking
implementation in that location.
This activity also generates the analytical results to conduct peat rewetting in the
location by determining the number of dams and selecting the dam types and its
technical specifications. The canal blocking design and technical specification need
to be presented and explained (if necessary, by examples or models) to the
residents/contractors. Make sure that they understand it properly.
The users of the canal, such as fishermen, farmers, latex and resin collectors, and
hunters need to be invited in this activity. The design of the dam should enable the
canal users (fishermen, famers, latex and resin collectors, hunters) to keep doing their
activities. This is to avoid the risk of dam physical destruction. Some canals need to
provide an access to legal activities for the residents to use the surrounding natural
resources. This process requires an agreement with local residents witnessed by
parties such as subdistrict government, police department, and village government.
This agreement is usually specified in a letter of agreement that will also contain the
division of roles in construction process up to canal blocking post-construction
phase.
Local community's agreement on canal blocking plan and design is very important
to obtain a social license to create and grow the sense of belonging and community
awareness upon the existence and maintenance of the dam.
The preparation of communication materials is part of the FPIC process so that field
surveys and ground truth information are carried out comprehensively and
transparently. The communication material can include audio and visual media
adjusted to the target community segmentation. The facilitation techniques are
important methods to deliver the information from and for community in the FPIC
process.
5) Analysis of the requirements for workers and canal blocking materials
If the canal blocking program has received an approval for the total number,
distribution, and the design type, the analysis of requirements for workers and canal
blocking materials should be carried out. The requirements of workers and materials
depend largely on the type of canal blocking, canal dimension (width and depth),
peat thickness, water velocity, location, and access to the area of canal blocking. The
communities and the contractors should receive information about the requirements
so that they understand why this program needs a certain number of workers to be
hired.
The information should also describe that the type of materials used in canal
blocking. Materials required is depend greatly on the size of the ditch/channel that
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will be closed. In addition, the materials used should be adequately available in the
surrounding area. The selection of dam material should consider that it can be easily
obtained in the vicinity of canal blocking location, low cost, durable (preserved to
prevent decay), and firm, because it cannot be damaged easily by water current,
animal, and people.
6) Arranging a schedule for canal blocking process and material mobilization
Canal blocking activities should be conducted in dry season (around July-September)
as in dry season, generally, the water volume in the canal is low. Therefore, the
operational activity on canal blocking construction on the sites will be easier to carry
out. However, if the sites can only be reached through river or canal, dry season will
impede the mobilization of workers and materials to build canal blocking. Therefore,
the materials should be early transported in rainy season and the construction of
canal blocking should be carried out in dry season. In addition to the natural
obstacles mentioned above, the timetable for constructing canal blocking should also
be planned carefully, particularly when this program involves local people. The local
communities may not be available due to rice harvesting activities in the field/paddy
field, fish harvesting activities in the pond/beje/lake/river, and major holidays.
When involving the communities, canal blocking construction should be planned in
advance with the community leaders as a facilitator.
The construction of dam located outside community land, e.g. in production forest
areas, conservation/protected areas, and concessions, should involve community
participation as the implementer (contractor).
7) Estimation of Construction Costs
The actual cost to build dam structure depends mainly on the type of core materials
used in this program (which is related to the durability of the required structure and
the life-time of the structure), site conditions, and complexity level of construction.
The cost comparison is set as a benchmark for various types of dam material. The
actual cost will depend greatly on several factors, such as material availability, site
accessibility, peat depth, and structure design.
The cost includes expenses for preparatory works, i.e. equipment mobilization, land
measurement and clearing, construction costs, finishing and demobilization costs,
and supervision costs. The construction costs include expenses for renting/buying
equipment (e.g. hoes, saws, machetes, nails, hammers, etc.), workers’ wages,
transportation costs (ships/boats, rafts, cars, etc.), workers’ accident insurance, and
costs for purchasing dam materials (piles, wood, boards, nails,
plastics/tarpaulin/geotextile, burlap sacks/plastics, etc.). During construction
process, supervision should be conducted with a technical field supervisor, so that
the process of canal blocking construction can be directed according to the blueprint.
The cost analysis is carried out based on local unit prices that have been updated
every six months. This cost estimate will be used as a basis being offered to the
contractors who will build canal blocking.
8)

Forming implementation groups
Canal blocking construction on communities’ 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 canal blocking construction
and maintenance.
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The construction of dam located outside the community land, e.g. in production
forest areas, conservation/protected areas, and concessions, should involve
community as the implementer (contractor).
9) Entering into a contract agreement with the implementation groups
When community groups have been set up, a contract agreement on the construction
and maintenance of canal blocking should be reached with the chosen community
groups (contractors). The contract agreement explains in detail the duties and
responsibilities, obligations and rights, scope of works, time schedule, sources of
funding, steps to resolve disputes, force majeure and so forth in accordance with the
agreement between the community groups/contractors and the project provider.
The Terms of Reference which constitute an integral part in the Contract Agreement
outline the technical design and specifications, requirements for workers and
materials, working procedures and methods of implementation, occupational health
and safety, post-construction maintenance and so on.
10) Technical training
Canal blocking should be built in accordance with the planned technical design and
specifications. Therefore, it is necessary to carry out technical training on blocking
construction for the community groups (contractors) prior construction is
implemented on the ground. The technical training materials include the process and
stages of dam construction, dam type and specifications, requirements for workers
and materials, as well as occupational health and safety procedures during
construction process. The training materials should also contain the objectives,
functions, and benefits of canal blocking construction as one of peatland restoration
techniques.
Knowledge and practice regarding occupational safety during canal blocking
construction process is also an important part that should be explained in the
technical training. The implementer groups should be given knowledge and
understanding about the importance of occupational safety. Therefore, they are
required to wear safety shoes, gloves, hard hats, and also asked to be aware of the
strong water current that can be life-threatening.
11) Procurement and mobilization of materials, workers, and equipment
Before starting the construction of canal blocking, all materials, workers, and
equipment required for the construction process must be procured and mobilized to
the sites of the planned canal blocking locations. Procurement and mobilization of
materials, workers, and equipment should be done carefully taking into account the
accessibility, distance of the sites, and safety of the materials and equipment against
the risk of damage or theft. Thus, the program encourages participation of
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 a list/table, and there should be an individual responsible for this task.
These materials should have been prepared around the ditches and canals which will
be closed with the assistance of the community before canal blocking construction
takes place. The complete list of materials used in the program should be checked
first, and the equipment must be in good condition and ready for use. To ensure that
all equipment is already on the list, it is recommended to recheck. Failed/forget to
Training Module: Community-based Peat Rewetting Infrastructure Development with Canal Blocking

55

bring the equipment to the sites will only hamper the process and frustrate the
workers (especially when the sites are far away from residential area).
Table 1 Summary of the pre-construction stages of canal blocking
No.

Stage

Objectives

Expected results

1.

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

Delivering preliminary
information about peat rewetting
program and its stages

Community and local
stakeholders understand that
there is a canal blocking program
near the village; Minutes for the
pre-FPIC process

2.

Field survey

Determining hydrological
baseline conditions, canal
networks, topography, peat
morphology, land cover,
biodiversity, socio-economic
situation, and canal utilization

Preliminary information and field
data for the analysis of total
number, location of dam/tabat
(wooden blockages), and design
type of dam

3.

Determining the number,
locations of canal blocking, the
selection of design type, and the
technical specifications of dam

Analyzing field survey results to
determine the number and type
of dam

The number and location of dam
in the canal network proposed to
reach the agreement; the design
type of dam according to the
location characteristics

4.

FPIC

Delivering preliminary
information about peat rewetting
program to community; The
process of obtaining canal
blocking approval and agreement

Community understands the
results of assessments as a
scientific basis for canal blocking;
The approval and agreement for
conducting canal blocking are
reached.

5.

Analysis of the requirements for
workers and canal blocking
materials

Analyzing the requirements for
workers and canal blocking
materials

The analysis results of the
requirements for the workers and
canal blocking materials

6.

Arranging a schedule for canal
blocking process and material
mobilization

Identifying the allocated time
required for canal blocking
construction and material
mobilization

Timeline for material mobilization
and construction process

7.

Cost estimates

Identifying construction cost
based on the canal blocking site
characteristics

Budget Estimate Plan for canal
blocking program

8.

Forming implementation groups

Forming groups for
implementing the construction

Implementer groups for canal
blocking construction and
maintenance are formed

9.

Entering into a contract
agreement with the implementer
groups

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

Cooperation contract for canal
blocking construction

10.

Technical training

Organizing technical training on
canal blocking construction

The groups are able to build canal
blocking in accordance with the
technical design of dam

11.

Procurement and mobilization of
materials, workers, and
equipment

Procuring materials and
equipment, and mobilizing the
groups

The materials, equipment, and
implementer groups are already
on site
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6.7 Formative Test Chapter 6
For questions 1-5, circle True (T) or False (F) for the following statements:
1.

The initial stage in the pre-construction process is surveying canal
without information dissemination. (T/F)

2.

‘FPIC’ is the abbreviation for ‘Free, Prior, and Informed Consent’. (T/F)

3.

The approval from village community to conduct canal blocking in village area is
not necessary. (T/F)

4.

The Cooperation Agreement of canal blocking explains about the duties and
responsibilities, obligations and rights, scope of activities, time schedule, sources
of funding, steps to resolve disputes, force majeure, etc. in accordance with the
agreement between the community groups/contractors and the activity provider.
(T/F)

5.

Technical training is a part of canal blocking pre-construction process. (T/F)

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

The following are stages of canal blocking pre-construction, except:
a. Field survey
b. Initial information dissemination on peat rewetting program as part of
the FPIC process
c. Building new canals
d. Technical training

7.

What is the purpose of material training of canal blocking pre-construction activity?
a.
b.
c.
d.

8.

Finding out the causes of forest and peatland fires
Becoming aware of the activity types on canal blocking pre-construction phase
Becoming aware of the deep well construction in peatland
Becoming aware of the regulation associated with canal blocking

Field survey is conducted to know any of these, except:
a.
b.
c.
d.

Peat condition
Social and economic condition
Canal condition and location
Political situation of the Republic of Indonesia
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9.

What stage is when the technical training on canal blocking construction is
conducted?
a.
b.
c.
d.

10.

Pre-construction
Post-construction
Monitoring and reporting
Monitoring of hydrologic condition

Why is the information dissemination on canal blocking construction planning
to community is necessary?
a.
b.
c.
d.

So that the community do not know about the information of restoration
So that the community know about the information of canal blocking planning
So that the community do not understand what restoration is
So that there is no canal blocking planning
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7.1.

Simple Canal Blocking Construction

This chapter describes the steps to construct simple canal blocking (using wood, stone,
and soil bags). Simple canal blockings are those that are made of wood (1-2
layers)/stone/soil bag with the width of less than 2 meters and can be constructed using
a simple process. It also describes the process and practice of simple canal blocking
construction.

7.2.

Indicators of Success

After attending this training module, participants are expected to be able to:
1.
2.

7.3.
1.
2.
3.

7.4.

Describe the types of simple canal blocking construction and their respective steps;
and
Practice simple canal blocking construction.

Subjects
Types of construction;
Steps to build simple canal blocking; and
Simple canal blocking practices (with the width of less than 2 meters).

Methods

Lecture, Q&A, brainstorming, discussions, site visits, canal blocking practices.

7.5.

Learning Tools

Whiteboard, markers, LCD monitor, laptop, flip chart, model.

7.6.

Description of Material

7.6.1. Types of Simple Canal Blocking Construction
1)

Determination of location and number of blocking/dams to be built

Determining the location to build the blocking is the most crucial step at construction
stage. The location and the number of blocking needed are largely determined by the
length of the canal and the maximum water level to be maintained in the canal. The
distance between blockings is largely determined by the slope level, the water level in
the canal with peat surface, and the topography or contour of the peatland in which the
canal is to be blocked.
If the distance between blockings is too large, it will greatly affect the effectiveness in
reducing the rate of surface runoff and increase water retention capacity. It may cause
excessive peat runoff and scour on the blocking while also affecting the durability of the
blocking.
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Figure 31

If the distance between blockings is too large and the water level difference between
the downstream and upstream part of blocking is too far, it may cause scour on the
downstream part of blocking (illustration >40 cm)

Figure 32

The distance between blockings is optimal with water level difference between the
upstream and downstream part of blocking is relatively small (illustration <30 cm)

The distance between blockings is determined by the planned maximum water level to
be maintained in canal. Empirically, the minimum water level required to be maintained
in dry season ranges from 30 cm to 40 cm below the peat surface and legally (the
Government Regulation No. 57 of 2016) is 40 cm below the surface of peatland. The
minimum water head level needs to be maintained to ensure that the humidity and
wetness levels are sufficient to reach the top layer of the peat so that the risk of peat fires
can be prevented (Wolsten et al., 2006).
2)

Measurement of the location of canal blocking

After the location is determined, the next step is to measure the location and install
bowplank as a guide for determining the dimension and boundaries of blocking. Site
measurements are carried out to determine the hydrological, topographical, and
vegetation conditions at the planned location of blocking.
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3)

Dam structure construction work

© BRG 2017

Figure 33 Illustration of a one-layered wooden canal blocking construction activity

Dam structure construction work is generally divided into three segments, namely main
frame, spillway, and wings. The main activities in the construction of main frame and
spillway are as follows:
1.
2.
3.
4.
5.

6.
7.

Flow barrier in the canal course and water diversion channel in the side of the canal
are constructed to keep the spot on which the blocking to be placed and built dry out;
The proposed location of the dam is cleared ;
Shelter for workers is built (if the blocking is large);
Round log poles the main frame structure (horizontal stakes and vertical row) for are
sharpened;
Main pole for horizontal stakes and vertical row logs (blocking walls) on the spillway
section (slope and inclined plane) and wings section are erected. It should be noted
that the erection of main horizontal stake and rows of round logs for the walls must
reach below peat surface (mineral/alluvial subsoil). The wooden frame on the wings
must also be built several meters (depending on the width of the canal) away from
the canal berm;
Binder/stiffener log stakes on both the upstream and downstream sections are
erected;
Lastly, round wood blocking structure is cut and finished. The dam crest must not be
higher than peat surface. It is recommended that the block height aligns with the
height of peat surface or a few centimeters below peat surface
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Figure 34 Illustration of a wooden canal block construction activity

4)

Installation of tarpaulin and/or geotextile

After the main frame of wooden blocking is ready, the next step is the installation of a
waterproof cover (plastic sheet or geotextile) on the upstream part of the blocking wall.
The purpose of installing a waterproof cover is to reduce the rate of water flow through
a gap in the wooden blocking structure so that it makes it easier to fill the soil bag in the
chambers of the block.
It is not recommended to install a plastic sheet/geotextile cover on the bottom and side
of the blocking wall because it may cause seepage and scouring on the bottom of blocking
(underneath seepage) or on the left and right sides of blocking (berm seepage).
5)

Soil filling and piling

The next step is filling in and piling soil bags as a compacting agent into the chambers of
the main frame of wooden blocking. It is recommended that the blocking filler is mineral
soil or peat soil with a high/mature decomposition rate (hemic/sapric). It is not
recommended to use fibric peat and/or peat soil that has experienced repeated drought
as a blocking filler because it will potentially float (hydrophobic) and washed away by
water flow as well as increase particulate pollution (Particulate Organic Carbon and
Dissolved Organic Carbon) in water stream. It should also be noted that the use of
mineral soil or high decomposed peat as a blocking/dam filler is intended as a medium
for planting aquatic trees and plants to strengthen the structure of blocking so that in the
future it will become a permanent natural blocking.
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Figure 35 Illustration of wooden blocking installation and soil piling

6)

Spillway cover installation

After the soil filling process is completed, the next step is to install a spillway cover with
wooden boards or other suitable materials to ensure the process of draining excess water
from the upstream to the downstream flows smoothly and the scouring of blocking filler
can be minimized.
7)

Finishing work

After all the steps of filling the blocking and covering the spillway are completed, the
next step is finishing the blocking, including marking the blocking with names,
coordinate points, and registration numbers.
Notes:
Due to the very soft nature of peat, while the water pressure in the blocked canal can be
very strong (especially in the canal with the width of >3 m), to prevent leakage or damage
to the blocking it is recommended to do actions as follows:
1.

2.

The logs that are installed horizontally must penetrate peat layer to the left and right
sides of the canal toward the land (the recommended distance is at least 2 meters
from both sides of the canal). As for vertically installed logs, they must be plugged
into the bottom of canal until they penetrate the mineral soil/hard soil layer
underneath. This is to prevent damage to the blocking due to water pressure through
the edges or bottom of the blocking; and
Planting vegetation on the top of blocking pile is highly recommended to strengthen more the
blocking. Planting aquatic plants in the water around the blocking (upstream and down
streams of the blocking) can also be done to protect the blocking from strong water flow.
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7.6.2. Steps and Process of Simple Canal Blocking Construction
1)

Wooden Blocking
a) Non-spillway Single-Layered Wooden Blocking
The method and process of non-spillway single-layered wooden canal blocking
construction are briefly presented in the Table 2 below.
Table 2 The process and method of non-spillway single-layered wooden blocking
construction

Step

Description

I

•
•

Start
Tapering main wood stake

II

•

Determining reference points for wooden blocking structure

III

•

Erecting stakes along the width of the canal

•

Installing flanking logs horizontally on the vertically erected
stakes along the width of the canal
Binding horizontal logs with the vertically erected stakes with
bolts and nuts;

IV
VI

•

VII

•

Finishing work and final check

VIII

•

Completing the work

IX

•

Finish

b) Single-Layered Wooden Blocking with Spillway System
The process and method of single-layered wooden blocking construction with
a spillway system are briefly described in the Table 3 below.
Table 3

Step
I

II

III

The process and method of single-layered canal blocking construction with
spillway system

Description
a. Start
b. Tapering main wood stake
a. Determining reference points for wooden blocking structure
(including for the spillway)
b. Determining elevation points for spillway
c. Spillway elevation is the basis for determining elevation points
for blocking structure
d. Spillway elevation is set between 20 cm and 30 cm below peat
surface (elevation of maximum water level to be maintained in
a canal)
Installing four vertical stakes as the boundary between the spillway
and the wings of the blocking
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Step

IV

V
VI
VII
VIII

Description
a. Installing two horizontal logs following the direction of the
current as a guide for the installation of rows of wooden stakes
for the spillway;
b. Installing two horizontal logs opposing the direction of the
water current as a guide for the installation of round logs for
the spillway.
Installing horizontal logs with elevation level between 10 cm and 15
cm below the maximum elevation of spillway;
a. Binding horizontal logs with the vertically erected stakes with
bolts and nuts;
b. Installing a tarpaulin/geotextile cover on the inside of
spillway.
Erecting vertical stakes for the sloping section of spillway and
binding them with bolts and nuts.
Cutting the rows of vertical stakes evenly as high as spillway
elevation

X

Installing a spillway cover board

XI

Installing a board cover on the sloping plane of spillway

XIV

Finishing work and final check

XV

Completing the work

XVI

Finish

c) Two-Sheet Pile Wooden Blocking without Spillway
The process and method of two-sheet wooden blocking construction without
spillway system are briefly presented in the Table 4 below.
Table 4

Step
I
II

III

IV

The process and method of two-sheet pile canal blocking construction without
spillway system

Description
a. Start
b. Tapering main wood stake
Determining reference points for wooden blocking structure
a. Installing stakes along the width of canal with the number of
stakes planned to adjust the width of canal.
b. Installing stakes for the second layer with the gap between
blocking planned
Installing horizontal flanking round logs on the inside with an
elevation of about 10 cm below outer round logs.
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Step

Description

V

Binding horizontal logs with the vertically erected stakes with bolts
and nuts

VI

Installing a tarpaulin/geotextile cover on the inside of blocking.

VII

Filling in the blocking with soil bags as needed.

XII

Building wooden structure on the wings of blocking

XIII

Filling in the wings of blocking with soil bags as needed

XIV

Finishing work and final check

XV

Completing the work

XVI

Finish

d) Two-Sheet Pile Wooden Blocking with Spillway System
The process and method of two-sheet pile wooden blocking construction with
a spillway system are briefly presented in the Table 5 below.
Table 5 The process and method of two-sheet pile canal blocking construction with
spillway system

Step
I

Description
a. Start
b. Tapering main wood stake
a. Determining reference points for wooden blocking structure
(including for spillway and wings)
b. Determining elevation points for wings and spillway

II

c. Spillway elevation is the basis for determining elevation points
for other parts of blocking structure (e.g., the wings)
d. Spillway elevation is set between 20 cm and 30 cm below peat
surface (elevation of maximum water level to be maintained in a
canal)

III

IV

V

Installing four vertical stakes as the boundary between the spillway
and the wings of blocking
a. Installing two horizontal logs following the direction of the
current as a guide for the installation of rows of wooden stakes
for the spillway;
b. Installing two horizontal logs opposing the direction of the
water current as a guide for the installation of round logs for the
spillway.
a. Installing outer horizontal logs with elevation level between 10
cm and 15 cm below the maximum elevation of spillway;
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Step

Description
b. Installing horizontal flanking round logs on the inside with an
elevation of about 10 cm below outer round logs.

VI

a. Binding horizontal logs with the vertically erected stakes with
bolts and nuts;
b. Installing a tarpaulin/geotextile cover on the inside of spillway.

VII

Erecting vertical stakes for the sloping section of spillway and
binding them with bolts and nuts.

VIII

Cutting the rows of vertical stakes evenly as high as spillway
elevation

IX

Filling in the spillway with soil bags as needed.

X

Installing a spillway cover board

XI

a. Installing a board cover on the sloping plane of spillway after
the spillway has been fully filled with soil bags
b. Cover each side of the sloping plane with gabion wires to keep
the soil bags from erosion

XII

Building wooden structure on the wings of blocking

XIII

Filling in the wings of blocking with soil bags as needed

XIV

Finishing work and final check

XV

Completing the work

XVI

Finish
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2)

Mineral Soil Bag Blocking
The process and method for the construction of mineral soil bag blocking are briefly
presented in the Table 6 below.
Table 6 Process and method for the soil bag blocking construction

Step

Description

I

a. Start;
b. Clearing the land.

II

a. Determining reference points for soil bag blocking structure,
including the points for spillways;
b. Determining elevation points for a canal and the spillways of
soil bag blocking;
c. The elevation of spillways is the basis to determine elevation
points for other parts of blocking structure.

III

a. Prior to commencing the construction, water in the location in
which a soil bag blocking will be constructed must be stopped
to ensure that the foundation will not be inundated during the
process;
b. Before stopping the water, the diversion of the flow must be
conducted by creating a new path on the canal berm
employing the dimension smaller than the canal.
a. Water can be stopped using soil or other local material fillings,
which can be conducted mechanically or manually;
b. Once the water is stopped, proceed by commencing the
construction of soil bag blocking;

V

c. Finishing work and final check.

VI

Completing the work.

VII

Finish
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3)

Stone Blocking
The process and method for the construction of stone blocking are briefly presented
in the Table 7 below.
Table 7 Process and method for stone blocking construction

Step

Description

I

a. Start
b. Clearing the land

II

a. Determining reference points for stone blocking structure,
including the points for spillways
b. Determining elevation points for a canal and the spillways of
stone blocking
c. The elevation of spillways is the basis to determine elevation
points for other parts of blocking structure

III

a. Prior to commencing the construction, water in location in
which a stone blocking will be constructed must be stopped to
ensure that the foundation will not be inundated during the
process
b. Before stopping the water, the diversion of the flow must be
conducted by creating a new path on the canal berm employing
the dimension smaller than the canal

V

a. Water can be stopped using soil or other local material filling,
which can be conducted mechanically or manually
b. Once the water is stopped, proceed by commencing the
construction of stone blocking
c. Finishing work and final check

VI

Completing the work

VII

Finish

7.6.3. Simple Canal Blocking Practice
1. Tools and Materials Required:
a. Round logs (local woods of class I or II) φ 7-10 cm long ± 4-8 m;
b. Mineral soil and/or high decomposed peat (sapric/hemic) bags of 15x30x50 cm
dimension;
c. Plastic sacks;
d. Carpentry tools (tape measure, 14mm spanner, long drilling bit, hand saw,
machete, axe, water by-pass hose, hammer, and thread);
e. Tarpaulin;
f. Long bolt with the size of 38/14 cm;
g. 5” nails;
h. Hoe;
i. Shovel;
j. Wood drilling tool;
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k. Rope;
l. More or less 10 workers, including the supervisor and the lead worker; and
m. Duration of the work is more or less 1 calendar day (on-site materials).
2. Occupational Health and Safety (K3)
a. Field supervisor explains the work to be commenced in the area;
b. Personnel/workers must have their own personal protective equipment (e.g.
gloves and shoes);
c. Each personnel/worker is expected to be skilled at swimming.
3. Tools and material mobilization to the construction site
a. Woods and plastic sacks/burlaps are prepared at the construction site; and
b. Tools such as hammers, saws, axes, nails, shovels, hoes, and other carpentry tools
must be mobilized and prepared at the construction site.
4. Canal blocking
a. Workers are expected to maintain their safety and health during the stake
installation.
b. Workers must exercise caution during the installation of wooden stakes and
wooden frame; finishing of wooden frame; and filling of the soil bags.
c. Workers must allocate time to have sufficient rest during the work.
d. All tools and first-aid kit must be prepared at the construction site.
5. Construction methods of one-layered canal blocking without spillways
The construction process and method for the one-layered canal blocking without
spillways as part of the practice should be in line with the steps provided in the
following table.
Table 8 Process and method for one-layered blocking without spillway construction

Step

Description

I

a. Start
b. Tapering main wooden stakes for construction

II

Determining reference points for wooden blocking

III

Installing stakes along the width of canal

IV

Installing horizontal flanking stakes to the vertical stakes which have
been secured along the canal width

VI

Securing horizontal stakes to the vertical round stakes using bolts and
nuts

VII

Finishing work and final check

XV

Completing the work

XVI

Finish
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7.7. Formative Test Chapter 7
For questions 1-5, circle True (T) or False (F) for the following statements:
1.

Simple canal blocking is made of concrete. (T/F)

2.

One of simple canal blockings is a single sheet pile type. (T/F)

3.

Filling in the soil with mature peat. (T/F)

4.

Installation of tarpaulin on single sheet pile is not needed. (T/F)

5.

First aid kit is first aid for accidents. (T/F)

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

How to determine the gap between blocks:
a.

The gap between blocks is determined by the planned maximum water level
to be maintained in the canals

b. The gap between blocks is optimal with the water level difference between the
upstream and downstream part of the blocks is small (illustration <30 cm)
c.

The gap between blocks is around 500 m – 1 km

d. Statements a, b, and c are correct
7.

8.

The minimal water height of peat water level according to Government
Regulation No. 57 of 2016 is:
a.

<40 cm

b.

40 cm

c.

50 cm

d.

<50 cm

The type and model of simple canal blocking consist of:
e.

Type of single-layered wooden block with and without spillway, type of soil
bag block, stone block

f.

Type of double-layered wooden block with and without spillway, type of
soil bag block, stone block

g. Triple-layered wooden block, concrete dam, precast dam
h. Triple-layered wooden block, soil bag block, precast dam
9.

Types of simple canal blocking construction activities namely:
a.

Determining the location and the number of dam to build

b. Measurement of the location of canal blocking, constructing the dam structure
c.

Filling in the soil

d. Installing the spillway cover
e.

Statements a, b, c, and d are correct
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10.

Tools and materials required to construct simple canal blocking namely:
a.

Round logs (local woods of class I or II) Ø 7-10 cm long ± 4-8 m

b. Mineral soil in plastic bags of 15x30x50 cm dimension
c.

Carpentry tools, tarpaulin, and 5” nails

d. Statements a, b, c, and d are correct
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8.1.

Introduction

This chapter describes the post-construction activities for a simple canal blocking which
include demobilization (workers and tools), installation of water level monitoring device,
and maintenance of blocking/dam.

8.2.

Indicators of Success

Following the completion of this module, the participants will be able to describe the
activities commenced during canal blocking post-construction stage.

8.3.

Subject

The subject and the subtopics of canal blocking post-construction activities are as follows:
1.
2.
3.
4.

Verification and monitoring as well as evaluation of the constructed canal blocking;
Demobilization of workers and tools;
Installation of water level monitoring device; and
Maintenance of blocking/dam.

8.4.

Method

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

8.5.

Learning Tools

Whiteboard, markers, LCD screen, laptop, flip chart, and model.

8.6.

Description of Material

8.6.1. Verification, Monitoring, and Evaluation of The Constructed Canal
Blocking

Once the canal blocking is constructed, verification is required to ensure that all
components are compliant with detailed in the technical drawing design and its technical
specification as well as functional as planned. The main objective of monitoring activities
is to observe whether or not the constructed blocking is effective in terms of retaining
and maintaining water level. The constructed canal blocking is deemed effective only if
there is visible difference between water levels in the downstream and upstream part of
blocking. It is advised to periodically monitor the constructed blocking aims at to
providing data for the report and maintenance of blocking. This verification can be
conducted by the group involved in constructing the canal blocking or the local
community live nearby the canal blocking location.

8.6.2. Demobilization of Workers and Tools
Following the completion of blocking construction, demobilization of workers and tools
must be conducted. Demobilization activities consist of disassembly of the site working
camp (tents or temporary shelters/project field office) by the construction implementers
(community groups or private implementers/contractors) in the end of the contract
agreement; mobilization of all installations, equipment, and tools; cleaning up of material
remains (woods debries, mineral soil/granite) from the construction site; and resetting
the site to its actual condition prior to the construction. Machineries and tools that
constitute inventory of the construction implementers (community groups or
contractors) are demobilized outside the site or granted/handed over to other parties
such as the village government. All reusable infrastructure and facilities such as tent or
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temporary shelter are not disassembled and may be handed over to the village
government or the local community.
The removal of 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.

8.6.3. Installation of Water Level Monitoring Device
Whenever deemed applicable, a water level monitoring instrument must be installed to
monitor water level fluctuations along the blocked canal and ground water level in the
deep wells around the construction site. All data collected through this monitoring
activity are important to assess the success rate of the blocking built to restore peat
hydrology.

Figure 36

Water level monitoring device
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8.6.4. Blocking/Dam Maintenance Activities

Figure 37 Maintenance of and planting on the canal block

All dams (canal blockings) constructed must be regularly maintained to ensure that they
are functional and the early damages to the blocking can be mitigated. Weather changes
and the age of construction may incur damages to canal blocking. Blocking maintenance
may be conducted by adding up filling materials (soil bags), replacing damaged wooden
structure, and planting endemic plants to strengthen canal blocking structure and the
bearing capacity of nearby peat soil. Canal blocking maintenance may be conducted by
the groups constructing the blocking or the local community live nearby the constructed
blocking site.
The planning of maintenance and group formation as well as the mechanism for
reporting and complaints may be facilitated through an evaluation forum. This forum
may involve village government, canal blocking construction groups, and all relevant
parties.
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8.7.

Formative Test Chapter 8

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

Canal blocking construction verification is conducted to know whether the
construction is in accordance with the block placement plan and the design plan
as well as functions to retain water. (T/F)

2.

Canal blocking functions when the water level between the upstream and
downstream part of the blocks is different. (T/F)

3.

Canal blocking maintenance may be conducted by adding the filling materials,
replacing the wooden blocks, and planting the local plants to strengthen the
canal blocking. (T/F)

4.

Once the construction has finished, the tools becoming the construction
implementers inventory should be discarded in the environment around.
(T/F)

5.

Deep well is recommended to be used to monitor the water level in peatland.
(T/F)

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

Installation of surface water level monitoring device and ground water level
monitoring aim to:
a. Measuring the surface water level in peatland
b. Measuring the surface water level in ground
c. Measure the surface water level fluctuation in the monitoring device
d. Measuring the surface water level fluctuation in the waterway or ground
water level in the peatland on the blocked areas

7.

Which one of the statements below is correct?
a. Water level in the peatland depends greatly on water level in the waterway
b. Water level in the peatland is lower than the water level in the waterway
c. Water level in the peatland does not depend on water level in the waterway
d. Water level in the peatland is always the same with the water level in the
waterway
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8.

The blocks constructed must be regularly maintained so that:
a. The blocks look good and nice
b. The blocks are functional and the damages to the blocks can be mitigated
c. The blocks are not damaged by people
d. Answers a, b, and c are correct

9.

Maintenance of the constructed canal blocking is conducted by:
a. Canal blocking jobber
b. Particular paid officer
c. Group constructing the canal blocking or the local community surrounding
the canal
d. Regional Government

10.

Which one is correct?
a. Peil Scale is a tool to monitor the ground water level
b. Peil Scale is a tool to block canals
c. Peil Scale is kind of spillway
d. Peil Scale is a tool to monitor water level in waterway
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Answer Keys of Formative Test
Chapter 2. Peatland Restoration Policies and Regulation
1.

F

2.

F

3.

F

4.

T

5.

T

6.

C

7.

T

8.

D

9.

C

10. C
Chapter 3. Characteristics of Peatland Area
1.

A

2.

D

3.

A

4.

D

5.

D

6.

T

7.

F

8.

F

9.

T

10. T
Chapter 4. Peat Rewetting Techniques
1.

D

2.

D

3.

C

4.

D

5.

T

6.

T

7.

T

8.

F

9.

T

10. F
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Chapter 5. Peat Rewetting Techniques with Canal Blocking
1.

T

2.

F

3.

T

4.

F

5.

F

6.

A

7.

C

8.

T

9.

A

10. A
CHAPTER 6. Pre-Construction Activities
1.

F

2.

T

3.

F

4.

T

5.

T

6.

C

7.

T

8.

D

9.

A

10. T
CHAPTER 7 Simple Canal Blocking Construction
1.

F

2.

T

3.

T

4.

F

5.

T

6.

D

7.

A

8.

A

9.

E

10. D
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Chapter 8. Post-Construction Activities
1.

T

2.

T

3.

T

4.

F

5.

F

6.

D

7.

A

8.

D

9.

C

10. D

Training Module: Community-based Peat Rewetting Infrastructure Development with Canal Blocking

84

Training Module: Community Based Construction of Infrastructure for Peat Rewetting with Canal Blocking

85

