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1.1

1.1.1
1111

INTRODUCTION

The Study Report for the Catchment Development and
Management Plan for Putrgjaya Lake (see Figure 1.1) is
contained in Volume 1- Main Report and Volume 2 -
Sectoral Reports. This Volume 2 contains the 8 sectoral
reports for this study. The detailed study for each of the
components are described in the following chapters under the
following headings:

Environmental Studies

Water Resources Studies

Drainage Masterplan Study
Sewerage Masterplan Study
Land-use Masterplan Study
Development of the Basic ICM S
Legislation and Institutional Studies
Costing , Budget and Funding

NG~ E

The study approach is briefly described below.

STUDY APPROACH

The scope of the study is divided into 3 parts based on the
sequence of work required to arrive at the Plan. However,
during the study they are carried out in paralel and ther
outputs integrated continuously throughout. Figure 1.2 gives a
schematic illustration of the work sequence and work
components within the 3 parts as listed below:

@ Analysis of systems
(b) Development and management plans
(c) I mplementation plans

Analysis Of Systems

The first part of the study involves analysis of the physical and
human systems existing in the catchment. The components of
the physical system that was analysed can be grouped under
two headings. They are:

(@ Environmental Studies
(b) Water Resources Studies
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ANALYSIS OF SYSTEMS

PHYSICAL SYSTEM

HUMAN SYSTEM

Environmental Studies

1. Pollutant Sources Study
2. Ecological Study

3. Mini Wetlands Study

4. Water Quality Study

Water Resources Studies

1. Hydrological Study

2. Erosion and Sedimentation Study
3. Geological/Hydrogeological

Legislation & Institutional Studies
1. Legislative Study
2. Institutional Study

Land-use Masterplan Study

Study

A\ 4

DEVELOPMENT AND
MANAGEMENT PLANS

REDESIGNING THE
HUMAN SYSTEM

1. Drainage Masterplan Study 1. New Legislative & Institutional
2. Sewerage Masterplan Study Framework
3. Land-use Masterplan Study 2. Study on Stakeholder’s
4. Integrated Catchment Participation in Catchment
Management System (ICMS) Management
A 4
IMPLEMENTATION PLANS

1. Catchment Development And Management Plan
2. Budget and Implementation Schedule

Figure 1.2 A schematic illustration of the work sequence and
work components within the scope of study
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1.1.2
1121

1122

1.1.3
1131

1132

The components of the human system that was analysed can be
grouped under two headings. They are:

(@) Legidation & Institutional Studies
(b) Land-use Masterplan Study

Development And Management Plans

The second part of the study involves the preparation of the
development and management plans to achieve the study
objectives based on the outputs from the first part. To facilitate
the implementation of the plans there is also a need to redesign
the human system, i.e. the institutional and legislative aspects,
based on the outputs from the analysis of the human system
from the first part of the study.

The studies to prepare the development and management plans
are asfollows:

(@) Drainage Masterplan Study
(b) Sewerage Masterplan Study
(c) Land-use Masterplan Study
(d) Integrated Catchment Management System (ICMS) Study

Implementation Plans

The scope of work for the third part of the study involves the
integration of the results from the second part into a Catchment
Development and Management Plan. It also involves the
preparation of a budget and implementation schedule.

The detail study scope and outputs for each of the 8 sectors are
tabulated in Appendix 1.1, for ease of reference.
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APPENDIX 1.1 - The Proposed Study Scope and Study Outputs for each of the 8 Sectoral Studies

STUDY SCOPE

STUDY OUTPUTS

1.0 ENVIRONMENTAL STUDIES

1.1 Pollutant Sources Study

(@

(b)
(©)
(d)

(€)

Identification of all pollutant sources, with potential immediate and
medium term impacts on the Putrgjaya Lake water quality, associated
with al current and proposed land-use within the Putrgjaya Lake
catchment.

Identification of trace pollutants which may have long term impact on
the Lake water quality.

Preparation of a map indicating the existing and potential point and
non-point sources of pollution in the catchment.

Identification and recommendation of appropriate technical and
management measures for controlling or eliminating the identified
pollutant sources.

Identification of the appropriate types of fertiliser and agricultural
chemicals for use in the catchment.

@

(b)
(©)
(d)

()

A list of pollutant sources, with potential immediate and medium
term impacts on the Lake water quality, associated with al current
and proposed land-use within the catchment.

A list of trace pollutants, which may have long term impact on the
Lake water quality.

A map indicating the existing and potential point and non-point
sources of pollution in the catchment.

A list of recommended technical and management measures for
controlling or eliminating the identified pollutant sources, including
the appropriate types of fertiliser and agricultural chemicals for use
in the catchment.

Recommendations on the most appropriate effluent treatment or
other management measures, for the current and proposed
development, that do not meet the desired pollutant loadings and
effluent standards. (This will be prepared together with the
Sewerage Specialist)

1.2

(@

(b)

Ecological Study

An inventory of the fishes, flora and fauna existing in the current river
and water courses environment, which will be presented in the form of
an ecological inventory map of the river and water courses in the
catchment.

Descriptions on the ecological environment sustaining the inventoried
species and the possible consequences to the species arising from the

@

An ecologica inventory map, mapping the locations in the
catchment to the list of fishes, flora and fauna existing in the current
river and water courses environment. The map shal be
accompanied by pertinent descriptions on the ecologica
environment sustaining the inventoried species and the possible
conseguences to the species arising from the likely changes to the

APPENDIX 1.1
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STUDY SCOPE

STUDY OUTPUTS

likely changes to the river and water courses environment due to the
proposed and likely future developments in the catchment.

(b)

river and water courses environment.
An assessment of the possible impacts on the desired ecological

(c) Assessment on the possible impacts on the desired ecological balance balance for the Lake and its associated wetlands, together with the
for the Putrgjaya Lake and its associated wetlands. best management practices to sustain the desired ecological
(d)  Recommendation on the Best Management Practices (BMP) required balance.
to sustain the desired ecological balance for the Putrgjaya Lake and its
associated Wetlands.
1.3 Mini Wetlands Study
(& A map showing the existing ponds in the catchment, its current usage | (&) A map showing the existing ponds in the catchment, its current
and potential to be converted into a mini-wetlands, accompanied by a usage and potential to be converted into a mini-wetlands,
report describing the current state and use together with photos. accompanied by a report describing the current state and use
(b) A set of implementation guidelines, including the identification of together with photos.
suitable plants, for any ponds considered feasible to be converted into | (b)) A set of implementation guidelines, including the identification of
amini wetland. (This will be prepared together with the Water Quality suitable plants, for any ponds considered feasible to be converted
Modeller and the Environmental Specialist) into a mini wetland. (This will be prepared together with the Water
Quality Modeller and the Environmental Specialist)
1.4 Water Quality Study

a)

An inventory of the existing water quality at selected stations in the
river and water courses in the catchment. It will be presented in a map
showing the locations of the stations and the values of the pertinent
water quality indexes.

a) Quantitative estimate of the pollutant treatment capacity of the
Wetlands and the carrying capacity of the Lake.

APPENDIX 1.1
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STUDY SCOPE

STUDY OUTPUTS

(b) Evaluation on the possible impacts on the functional use of the Lake
and operations of the wetlands based on an assessment of the water
quality at selected stations for the proposed and likely future land-use
scenarios in the catchment and the hydrological regimes arising from
them.

(c) A review of the proposed water quality monitoring strategy and plans
for the Putrgjaya Lake and Wetlands, with the objective of developing
an integrated water quality monitoring strategy and plan for the
Putrgjaya L ake catchment.

(b)

(©

(d)

()

Quantitative estimate of the types and allowable pollutant loading,
including effluent standards where applicable, from al current,
proposed and future developments within the catchment. The
results shall be presented on a map of the catchment, if possible.

A map showing the locations of the water quality stations in the
catchment and the existing water quality expressed in terms of
values of the pertinent water quality indexes.

An evauation on the possible impacts on the functional use of the
Lake and operations of the wetlands based on an assessment of the
water quality at selected stations for the proposed and likely future
land-use scenarios in the catchment.

An integrated water quality monitoring strategy and plan for the
catchment

2.0 WATER RESOURCES STUDIES

2.1 Hydrological Study

@ An assessment of the average monthly streamflows into the wetlands
and Putrgjaya Lake for the current, proposed and likely future water-
use and land-use scenarios in the catchment.

(b) A monthly water-balance study of the Putrgjaya Lake and wetlands,
based on the various monthly streamflow scenarios.

(©) The study will also include al hydrological aspects required to
support the evaluation of the impacts, due to the possible changesin
the hydrological regimes in the catchment, on the river and water
courses ecology in the catchment and on the water quality at selected
stations along the river and water courses in the catchment.

Estimates of average monthly streamflows for the various water-use and
land-use scenarios in the catchment will be simulated for use in the Water
Quality Study
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STUDY SCOPE STUDY OUTPUTS
2.2 Erosion and Sedimentation Analysis Study
@ An analysis of the erosion and sedimentation potential in the | An erosion and sedimentation potential map of the catchment, together
Putrgjaya Lake catchment, taking into account the results arising | with pertinent recommendations and guidelines for the control of erosion
from the hydrological and geological/hydrogeological studies. Its| and sedimentation in the catchment.
result will be presented in the form of an erosion and sedimentation
potential map of the catchment.
(b)  Preparation of recommendations and guidelines for the control of
erosion and sedimentation in the catchment.
2.3  Geological/Hydrogeological Study
@ A classification and zoning plan of the terrain in the catchment, | A classification and zoning plan of the terrain in the catchment according
according to geological/hydrogeological characteristics, together | to geological/hydrogeological characteristics. The plan will be
with an analysis of the groundwater flow regimesin the catchment. accompanied by a report describing the nature of each identified
(b) Descriptions on the nature of each identified characteristics and the | characteristics and the appropriate environmental and land-use

(©

appropriate environmental and land-use management issues related
to them.

Provision of the geological/hydrogeological information support for
the erosion and sedimentation analysis of the catchment,
development of the integrated drainage and sewerage masterplans for
the catchment, hydrological analysis of the catchment and the land-
use zoning of the catchment.

management issues related to them.

4.0 DRAINAGE MASTERPLAN STUDY

(@

Develop an integrated Putrgjaya L ake Catchment Drainage Masterplan.
The scope of the development shall involve a review of the Kawasan
Putragjaya Drainage Masterplan and the current and proposed drainage
plans (if any) for the areas outside of it (that are within the Putrgaya
L ake catchment), with the objective of integrating the drainage plansto

(@ Anintegrated Drainage Masterplan for the catchment, showing the
locations of all gross pollutant traps and green-belt zones.
(b) Pertinent drainage planning and design guidelines.
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STUDY SCOPE

STUDY OUTPUTS

the Kawasan Putrgjaya Drainage Masterplan.

(b) The Drainage Masterplan should provide a strategy for the drainage
development within the Putrajaya L ake catchment.

(c) It should include the identification of the locations of all gross pollutant
traps and green-belt zones.

(d) The plan shall be accompanied by all pertinent planning and design
guidelines.

5.0 SEWERAGE MASTERPLAN STUDY

(a) Develop an integrated Putrajaya Lake Catchment Sewerage Masterplan.
The scope of the development shall involve a review of the Kawasan
Putrajaya Sewerage Masterplan and the current and proposed sewerage
plans (if any) for the areas outside of it (that are within the Putrajaya
Lake catchment), with the objective of integrating the sewerage plans to
the Kawasan Putrajaya Sewerage Masterplan.

(b) The Sewerage Masterplan should provide a strategy for the sewerage
development within the Putrgjaya L ake catchment.

(c) The plan should be accompanied by all pertinent planning and design
guidelines.

(d) A design guide for the treatment facility to treat the sewage effluent to
the required standard shall be provided.

(e) An appropriate sewage effluent monitoring program together with a
budget for its implementation shall be provided.

(@
(b)
(©)

(d)

An integrated Sewerage Masterplan for the catchment.

All pertinent planning and design guidelines.

A design guide for the treatment facility to treat the sewage effluent
to the required standard.

A sewage effluent monitoring program.

6.0 LAND-USE MASTERPLAN STUDY

Existing Land-use Study

(@) Identification of land-use zonings and their associated restrictions. It
will include any changes on the zonings according to certain time
frames, if any.

(b) Compilation and review of developments that are being planned,

(@
(b)

An integrated Land-use Masterplan for the catchment, comprising
of aZoning Plan and a Concept Plan.

A set of land-use control guidelines, comprising of a Planning
Standard, Land-use Classification and Sketches & Illustrations, for
all proposed and future devel opments in the catchment.

APPENDIX 1.1

5/9




STUDY SCOPE

STUDY OUTPUTS

(©)

(@

(b)

(©

submitted for planning approval, approved and under development in
the catchment.

Evaluation, together with the other pertinent specialists, the existing
land use and their physical characteristics, in relation to the subsequent
development of the land-use masterplan for the catchment.

Land-use Masterplan Study

Develop an integrated Land-use Masterplan for the Putrgjaya Lake
catchment. It shall involve a review of the Kawasan Putrgjaya Land-
use Masterplan and the current and proposed land-use plans (if any) for
the areas outside of it (that are within the Putrajaya Lake catchment),
with the objective of integrating the land-use plans to the Kawasan
Putrgjaya Land-use Masterplan.

A systematic technical analysis of the advantages and disadvantages of
the possible land-use options, taking into account the results,
recommended management measures and requirements specified by
the respective specialists will be carried out.

Preparation of pertinent guidelines and development conditions for all
proposed and future devel opments in the Putrgjaya L ake catchment.

7.0

INTEGRATED CATCHMENT MANAGEMENT SYSTEM

(@)

(b)

Information Management Study - To review the information needs
of the stakeholders and to list the information requirements for
decision-making.

The Integrated Catchment Management System - To design a basic
integrated catchment management system which includes relevant
project data and database of critical information and for the proposed
environmental monitoring plans.

A basic Integrated Catchment Management System, comprising of a
GIS and pertinent information database.
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STUDY SCOPE STUDY OUTPUTS
(c) Technology transfer — Transfer and integrate the basic ICMS into the
existing Perbadanan Putrgjaya GIS/IMIS and training of client’s
personnel.
8.0 INSTITUTIONAL AND LEGISLATION STUDIES
8.1 Institutional Study
(@ Existing Institutional Framework Study (& A Catchment Management Statement Policy of Putrajaya.
A systematic review of the existing institutional arrangement/set-up | (b) A report on the existing institutional arrangement/set-up in the
and administrative framework in the catchment will be carried out. It catchment.
shall involve the mapping of the organisational structure, | () Recommendation on the most appropriate institutional
responsibilities and interfacing between them, for the control of arrangement/set-up for the implementation of the developed Plan.
development in the catchment. (d) A setof strategiesfor participatory management of the Putrgjaya
Lake Catchment.
(b) New Institutional Framework Study

(©

A study to develop and recommend the most effective and appropriate
new institutional/administrative arrangement/set-up to implement the
developed Catchment Development and Management Plan for
Putrgjaya Lake will be carried out. It shall involve the identification of
al legidative and administrative amendments, to put into effect the
new institutional/administrative arrangement or set-up. It shall be
based upon the implementation, monitoring and development control
requirements recommended by the various specidlists in the project
team and shall be developed jointly by the project team.

Study on Stakeholder’s Participation in Catchment Management

A study to define the strategies for engaging the current and future
catchment stakeholder’s participation for sustainable management of
the catchment.
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STUDY SCOPE

STUDY OUTPUTS

8.2

@

Legislation Study

To identify and review present legidation involving catchment
management issues. Specifically this will involve the review of specific
legidation related to the management, regulation and control of water
resources, land, municipalities and town and country planning. It will
also require areview of legidation that regulates and impinges on various
activities such as pollution, mining, siltation, forestry, management of
water resources, sewerage, drainage, farming, and recreationa activities;
Interface with the various consultants on the legal basis for the
implementation of various methods proposed to be adopted to enable
effective management of the catchment area. Given the scenario where
there are quite a number of stakeholders involved the Legidation
consultant will have to work very closely with the institutional expert;
(c) Make recommendations on any appropriate changes to existing legidation
and propose the formulation of new legidation, if any, for the effective
management and control of activities in the catchment area including
enabling the various recommendations of this Study to be implemented,;
and

Liaise with the Perbadanan and other authorities on al legal issues
pertaining to the effective management of the catchment area.

(b)

(d)

(&) Review of existing legidation at the State and loca level. This review
will be made available at the Preliminary Report Stage;

(b) Recommendations on changes, if any, to existing legidation will be
made in the Interim Report;

(©) An identification, in the Interim Report, will be made of the most
appropriate legidation that may be used as a vehicle to formulate
subsidiary rules to enable the implementation of the various
recommendations made in this Study;

(d) Draft amendments, if any, to existing legidation provided such
amendments are minor involving not more than one statute and, in the
opinion of the legidation specialist, the work involved may be
accommodated within the present time frame allocated to the legidation
specialist. Such drafts shall be submitted in the Draft Final Report;

(e) Recommendations, in the Draft Final Report, pertaining to the
formulation of new legidation; and

(f) A TOR for the formulation of such new legidation including major
changesto existing legidation.
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STUDY SCOPE

STUDY OUTPUTS

9.0

IMPLEMENTATION PLANS

(@

(b)

(@

(b)
(©)

Catchment Development and Management Plan

Integration of all the requirements of the masterplans developed in the
study together with the guidelines and management measures,
recommended by each of the specialists in the study team, which shall
culminate in a number of development control checklists.

Identification of the organisations and their officers who shall be
responsible for the development control in the catchment, analysing
their existing development control procedures and recommending
changes, where necessary, to integrate the use of the checklistsinto the
procedures.

Budget and Implementation Schedule
Provide indicative costing of the proposed management measures to
support the project team’s decision on the most effective Catchment
Development and Management Plan for Putrajaya L ake.
Prepare a master implementation schedule and an overal
implementation budget.
Evaluation of possible funding options for the implementation of the
recommendations arising from the study.

(@
(b)

(©)

A Catchment Development and Management Plan.

An indicative costing of the proposed management measures, an
implementation budget for the Plan together with a list of the

possible funding options.
An implementation schedule for the Plan.
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