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1 Introduction
This Environmental Management Plan (EMP) is formulated to address the environmental
impacts which might arise due to the proposed construction of Presidential Villa (over water) at
Park Hyatt Maldives (Hadahaa), Gaafu Alifu Atoll. Part of the structures were caste during the
initial resort construction phase, though no other work was done to complete the structure. The
main reason for the incomplete structure was financial and time constraints (requirement to open
the resort after multiple delays in completion of construction stage). The main structural elements
including footings, columns and beams were caste at that time. The proposed project involves
completion of the water villa with changes to the initial design. As a result of the change to the
design, additional columns and beams connecting to existing super structure will be placed.
The proponent of the proposed project is Driftwood Pvt Maldives Ltd. The capital cost for the
proposed project is USD 250,000.

1.1

Project background

The proposed project involves completion of Presidential Villa at Park Hyatt Maldives,
Hadahaa, in GA Atoll. Part of the super structure of the building was caste during initial
construction stage of the resort about 13 years back. The present project involves completion of
the building to a revised concept design, which thus involves casting of additional columns
(footing and pile).

1.1.1 Aims and objectives
The key objective of this project is to construct the Presidential Villa at the end of water
bungalow string located at the northwestern side of the reef.

1.1.2 Key outcomes
The key outcome of the project is 3-bedroom Presidential villa with private pool, spa treatment
room, outside sitting area, and dining facility.

1.2

Purpose of the report and need for the EMP

This document presents the findings of an EMP for the proposed Presidential Villa at Park Hyatt
Maldives, Hadahaa, Ga Atoll. A screening form for the project was submitted to the Environmental
Protection Agency (EPA), based on which EPA has requested the submission of an EMP prior to
commencement of the project, as it was decided that the project was not likely to cause significant
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environmental impacts (Decision Statement number 203-ECA/PRIV/2020/603) (copy of Decision
Statement is given in Appendix 2).
Land and Marine Environmental Resource Group Pvt Ltd have been engaged by Driftwood
Maldives Pvt Ltd to prepare the EMP and to provide assistance in other environmental related
activities. This EMP is prepared in accordance with Environmental Impact Assessment Regulation
of the Environment Protection Agency (2012/R-27) and the environmental policy and guidelines
of the Government of Maldives.

1.3

Schedule of activities

The proposed project is estimated to be completed within 3 months of commencement (after
obtaining approval from EPA).
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2 Project Description
2.1

Project location and boundary

The proposed Presidential Villa is located at the northern end of the water bungalow string at
the northwestern side of the reef. The project boundary is 10m offset from all sides due to
requirement of operation of heavy machinery (for placing footings and piles). Figure 1 shows
project location (Site plan given in Appendix 3).

Figure 1. Location of Presidential villa at Park Hyatt and existing super structure caste during initial
construction stage of the resort development works

2.2

Construction phase and schedule for implementation

The total estimated time for project completion is 3 months (once approval has been given by
EPA). Given the scale of the project, very few activities are involved (as shown in Table 1):
Table 1. Project implementation schedule

Item

Month 1

Mobilization
Casting of footings and piles
Placing of footings, repair of existing structural
elements and castings of tie beams and other
concrete works
Finishes
Demobilization
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Month 2

Month 3

2.3 Major Inputs and Outputs
2.3.1 Inputs
2.3.1.1 Mobilization and workforce
Mobilization work will include transport of construction materials and machinery to site. These
materials will be unloaded at the service jetty on the south side of the island and stored at the back
of house area (Figure 2).

Figure 2. Location of service jetty (red outline) and back of house area (yellow highlight)

The labor force for the project will be met by the contractor of the project. Temporary facilities
for workforce accommodation and logistics are not required as the existing staff accommodation
facility will be used. Power, water and meals for the workforce will be met by existing facilities
of the resort.
The reef substrate around the villa area was cleared initial during the construction (sand mound
made for operation of heavy machinery). Hence coral cover is very low at the area. Some of the
footings area are observed with coral growth.
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2.3.1.2 Machinery and equipment
Given the scope of the project and construction work required, very few machinery and
materials are required. List of machinery and materials required for the project is given in Table
2.
Table 2. List of machinery and materials required for construction work

Construction Phase

Input resource(s)

Source/Type

20 construction workers

Local, foreign

Construction material

Concrete works: reinforcement
steel bars, river sand, cement,
aggregates, 300mm Dia PVC piles
Roofing: Timber; Thatch for roof,
thatching, prefabricated materials
for the inland and over water guest
accommodation units
Electrical: electrical cables and
wires, DBs, MCCBs and MCBs,
PVC pipes, light weight, telephone
cable CAT 5, PVC conduits, 4 core
armored cables, PP-R pipe, Multi
pump, UPVC (T1000, T600) for
sewerage grid, CPVC pipes and
fittings, HDPE pipes and fittings
Finishing: floor and wall tiles,
gypsum boards, calcium silicate
boards, zinc coated corrugated metal
roof, paint, varnish, lacquer, thinner,
dry walls etc.

How to obtain resources
Contractor
Imported and locally purchased
Locally purchased if available or
imported

Locally purchased if available or
imported

Locally purchased if available or
imported

2.3.1.3 Construction methodology
Due to changes to concept design, additional columns are required (Figure 3 shows existing
structural elements and additions). At present, 58 footings with columns and tie beams are
observed at the area. An additional 32 footings, columns and tie beams will be caste to
accommodate the changes to concept design of the villa.
Since the structure is more than a decade old, damaged structural element (footings, beams and
column structures) require repair works. Detailed assessment of existing structures have been
carried out by the Design Consultancy firm, who also have identified the repair methodology for
these structures (provided in Appendix 4 of this report).
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Figure 3. Existing structure (hatched footings) and proposed new footings (red crossed)

Dimension of the footings are 1.5m x 1.5m and 1.2m x 1.2m with depth of 300mm. The column
structure will have a diameter of 300mm. The footing and column structure will be caste on land
and transported to project site on shallow barge.
Excavator (high bed) will be used for clearing footing area and placing the footing and pile
structure. Beams and columns of the villa will be caste in-situ, while sub structure of the villa will
be dry wall and timber panels.

2.3.2 Outputs
The output of the project is a 3 bedroom Presidential Villa with a 15m long, 4.5m wide pool
(with 1m depth). The facility will have in-house dining, living area and private spa treatment room
(Figure 4 below shows design of the villa).
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Figure 4. The revised concept design of the Presidential Villa

Figure 5. Side elevation of the Presidential Villa
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3 Proposed project and the Environmental Management Plan
As described in Section 1.2 of this report, EPA screening decision is submission of an EMP for
the project, prior to commencement of the project.
As detailed in Section 2, the proposed project will be carried out at the northern end of the water
bungalow string at the northwestern side of the reef. The project area was initially cleared during
construction stage of the resort, hence coral cover is very low, with rock and rubble as the dominant
substrate (Figures 6 and 7).

Figure 6. Presidential villa area showing existing structure and surrounding reef lagoon area
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Figure 7. Existing footing structure

3.1

General setting of GA. Hadahaa

The island of Hadahaa is located at the south eastern end of administrative Gaafu Alifu Atoll at
locations 0°30'19.96"N and 73°27'15.03"E. The island is closest to Kondeymatheelaabadhoo
(4.5km east) and Kondey (9.8km east) in terms of its proximity to an inhabited island (Figure 8).

Figure 8. Geographic location of Hadahaa at Huvadhu Atoll

3-14

3.2

Legislation pertaining to the project

The project conforms to the requirements of the Environmental Protection and Preservation Act
of the Maldives, Law no. 4/93. The EMP has been undertaken in accordance with the EIA
Regulation 2012 of the Maldives by a registered consultant. Furthermore, it adheres to the
principles underlined in the regulations, action plans, programs and policies of the following
Ministries of the Government of Maldives (Table 3).
➢ Ministry of Environment
➢ Ministry of Tourism
Legislation pertaining to project are discussed in detail in Table 3 below.
Table 3. Legislation pertaining to the project and how the project conforms to the legislation

Legislation
Environmental Protection
Preservation Act (Law 4/93)

How does current project conform to legislation
and EIA undertaken as stipulated in the Act, which states that
any developmental project which has a potential impact
on the environment should have an EIA done prior to
commencement of the project. List of such projects are
given in the EIA Regulations 2012. Based on the
screening process for this project, EPA has stated that an
EMP will suffice, given the scope of the project.
Maldives Tourism Act (Act No. EIA undertaken as stipulated in Article 15(b) of the Act,
2/99)
which requires the submission and approval of the EIA
prior to commencement of the project.
Article 15(a) states that activities such as felling of
coconut palms and trees, dredging of lagoons,
reclamation of land or any other activity that may cause
permanent change to the natural environment of an island
leased as a tourist can only be carried out after obtaining
written permission from the MoT and in accordance with
the relevant regulations.
EIA Regulation 2012 – 2012/R-27 The regulation which was published in the gazette on 8th
and amendments
May 2012, specifies that development projects listed in
Appendix Raa of the regulation have to have an EIA
carried out prior to project commencement. While all
tourism related projects were taken off this list with
implementation of EIA Regulation for tourism facility by
MOT in 2015 (2015/R-157), the 5th Amendment to the
EIA regulation 2012 which was implemented in 2018
again lists all tourism related projects under the EIA
Regulation of 2012, thus nullifying Regulation Number
2015/R-157. Based on outcome of the EIA, the project
will be approved or rejected by the EPA.
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Waste Management Regulation This Regulation was gazetted on the 5th of August 2013
(R-58/2013)
and came into effect 6 months from the date, on 5th of
February 2014. The main objective of this regulation is to
implement the national policy on waste management.
While the regulation mainly addresses waste management
issues faced by inhabited island of Maldives, Clause 1.3
of Appendix 1 of the Regulation states that waste
management by tourist resorts should be undertaken as
per guidelines established by the relevant ministries
(MoT in this instance).
Fire and safety regulations for The Regulation was formulated with the purpose of
tourist
resort
development identifying all fire prevention measures to be installed on
(2015/R-43)
tourist resorts. The main aim of the Regulation is to
minimize fire incidents on tourist resorts and to provide
protection to lives and the investments in such instances.
The Regulation also aims to make aware the staff of the
resort as to measures to be taken during such an incident.
The Regulation specifies that all resorts (currently
operational and to be developed) must establish a fire
safety system on the resort, as per guidelines given in the
Regulation.
Every resort should have a Fire Squad established on the
island, which consists of personnel who have undertaken
training in firefighting to standards accepted by the
Maldives National Defense Force (MNDF).
The Regulation further states that 75% of the employees
of the resort should have undertaken a “Fire Safety
Awareness” Course to a standard (BS 639) accepted by
MNDF.
The Regulation provides guidelines on proper use and
storage of fuels and cooking gas, as well as providing step
by step guidelines on what should be done in the
incidence of a fire emergency.
Fines and penalties for those who do not follow the
Regulation is also identified in Clause 19 of the
Regulation.
International
Treaties
and The Montreal Protocol stipulates that the production and
Conventions
consumption of compounds that deplete ozone in the
stratosphere; chlorofluorocarbons (CFCs), halons, carbon
tetrachloride, and methyl chloroform are to be phased out
by 2000 (2005 for methyl chloroform).
Montreal Protocol on Substances
The Ministry of Environment has issued several circulars
that deplete the Ozone layer
re. this protocol. The circulars below gives details of
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import banned substances that are marked as ozone
depleting substances in the Montreal protocol.
•
Circular no. CIR-ES/2004/29 issued on the 25th
of April 2004 states that CFC-12 (R-12) is controlled
substance under Montreal Protocol and the stock in
Maldives at the moment is exceeding the quota for
coming two years. Therefore CFC-12 (R-12) import
will not be allowed until the end of 2005.
•
Circular no. A-28/2003 issued on 27th May 2003
states that an import ban will be enforced on equipment
or machinery using the two ozone depleting
substances, CFC-11 and CFC 12 starting from 1st
January 2004.
•
Circular no. 10-ERC/2002/44 issued on 19th
December 2002 states that alternative environmentally
friendly chemicals are available now therefore import
of the following ozone depleting chemical substances
are banned:
1. Halon gas based chemicals
2. Halon-1211
3. Halon-1301
4. Halon-2402
5. Methyl Chloroform (111-Trichloromethane
(Methylchloroform) CH2CCl3)
6. Bromochloromethane
(Bromochloromethane
(CH2BrCl)
7. Methylebromide (Methylbromide (CH3Br)
The proposed resort development at Kothaifaru will not
involve use or consumption of any substances banned in
this convention both during the construction and
operational phases of the project.

3.3

Consultation

This project will be carried out at as operational resort as per requirement of the resort operator
and will not have any additional impacts on the surrounding community. Hence no consultation
was required with additional parties regarding the project work.

3.4
Environmental impacts
3.4.1 Impact Identification
Various methods are available to categorize impacts and identify the magnitude and
significance of the impact, such as checklists, matrices, expert opinion, modeling etc. Impacts on
the environment from construction work (constructional impacts) and operational impacts have
been identified through interviews with the project management team.
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Possible impacts arising from the construction and operation works are categorized into
reversible and permanent (irreversible) impacts. The impacts identified are also described
according to their location, extent (magnitude) and characteristics. Reversible and irreversible
impacts are further categorized by intensity of impacts (negligible, minor, moderate and major)
for identifying best possible remedial (mitigation measures) action to be taken. Table 4 below
shows the impact categories.
Table 4. Impact prediction categorized

Impact
category
Negligible
Minor
Moderate

Major

Reversible/
irreversible

Description
The impact has no significant risk to
environment either short term or long term
The impact is short term and cause very
limited risk to the environment
Impacts give rise to some concern, may
cause long term environmental problems but
are likely short term and acceptable
Impact is long
environmental risk

term,

large

scale

Cumulative
impacts

Reversible

No

Reversible

No

Reversible

May or may not

Reversible
and
Irreversible

Yes,
mitigation
measures has to be
addressed

The concept of the Leopold Matrix (Leopold et. al., 1971) has been used to classify the
magnitude and importance of possible impacts which may arise during the constructional and
operational stage of the project. This is one of the best-known matrix methodologies used for
identifying the impact of a project on the environment. It is a two-dimensional matrix which cross
references between the activities which are foreseen to have potential impacts on the environment
and the existing conditions (environmental and social) which could be affected.
The matrix has the actions which may cause an impact on the horizontal axis and the
environmental conditions which may be impacted on the vertical axis. While the original Leopold
matrix lists 100 such actions and 88 environmental conditions, not all are applicable to all projects.
Hence the matrix used in the current assessment is a modified matrix customized to this project.
Each action which is evaluated is done so in terms of magnitude of impact on the environmental
condition and significance of this impact. In addition to this probability of impact as well as
duration of impact is also assessed and shown separately. All probable and significant actions,
their magnitude of impact and duration of impact are further described in the text.
This version of the Leopold Matrix has been adopted from Josimovic et. al (2014) and the EIA
adopts the grading scales used in the paper referred. Listing of these grading scales are shown in
Table 5 below.
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Table 5. Grading scales for the four impact evaluation criteria

Evaluation
criteria
Impact
Probability

Impact
Magnitude

Impact
significance

Impact duration

Designation
M
V
I
0
1
2
3
4
5
P
I
A
N
M
P
D

Scale
Impact is possible (probability <50%)
Impact is probably (probability >50%)
Impact is certain (probability = 100%)
no observable effect
low effect
tolerable effect
medium high effect
high effect
very high effect
limited impact on project site (immediate site)
Impact of importance at Island level
Impact of importance at Atoll level
Impact of national character
Impact of cross-border character
Occasional/temporary
Long term/permanent

The proposed project involves construction of over water Presidential Villa at Hadahaa, GA
Atoll. Impacts due to the project are envisaged to be limited to very few components, mostly during
the construction phase. All these impacts are envisaged to be minor and insignificant.

3.4.1.1 Construction impacts
Mobilization
Heavy machinery and equipment to be used are already present on the island since renovation
works are ongoing (beach villas). Construction material will be unloaded at the service jetty on the
south side of the island, stored and assembled at the BOH area and transported to project site. The
existing walkway will be used for transporting material to construction site. The piles and footings
will be transported to site on shallow flat bottom barge, that will be towed to site.

Generation of solid waste
Due to the small scale of the project, solid waste generation will mainly be in the form of
packing materials and waste woodworks. These will be collected at the end of each workday and
disposed with the rest of the waste generated during construction phase of the project.
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Loss of marine habitat/coral cover
The extension of the structural elements is within the boundary of the existing structures. Hence
impact on marine habitat is assumed to be minor to insignificant. The pile footing area are already
cleared areas during the initial construction stage of the resort. Operation of the heavy machinery
(excavator) will be done during low tide, and footing area will be levelled prior to placing of
footing. No excavation works will be undertaken since the rock substrate is quite hard.

Impacts on seawater quality
The construction phase of the project will have a minor impact on seawater quality (due to stir
up of some sediments during footing placement). However, average value of impact on seawater
quality is envisaged to be 1.0 with impact being restricted to project site and for the construction
period (hence short term).

Impacts due to noise and other disturbances
The proposed work will be undertaken on an operational resort. Hence the construction phase
will have an impact due to noise and other disturbances. However, the work area will be screened
off to the other residents on the resort, thus minimising this impact. Furthermore, work will not be
carried out during night-time.

3.4.1.2 Operational Impacts
No operational stage impacts (negative impacts on the environment) are envisaged. Since the
structure is a water villa (Presidential Villa) at the end of an existing string of villas, sewer and
water lines and power will be connected to the existing grid. Operation of a higher-class villa will
undoubtedly have a positive impact on the financial benefits to the resort operator.

3.4.2 Impact Analysis
An analysis of the impacts due to the project was done using the Leopold matrix. Impacts are
assessed according to probability of impact, significance of impact, magnitude of impact and
duration of impact. Tables 6 to 9 to gives the assessment for the impacts, and these are further
discussed above with their scoring.
The matrix showed that the impacts due to the project are few and minor to negligible. However,
there is a potential risk of a significant negative impact, in the instance of an accident. The most
significant impact during construction phase is envisaged to arise from operation of heavy
machinery.
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I

M
M

M

M

M
M

I

Ecosystem quality
Economy
Accidents

Availability of
higher class
accommodation

I

Generation of
solid waste

Footing clearance
work

Biological
components
Socio-cultural
components

Seawater quality
Land
Noise

Operation of
heavy machinery

Physical
components

Operational
phase

Construction phase

Mobilization

Envisaged impact
factors

Table 6. Assessment of Probability of impact from project activities

M

I
M

P

P
P

P

P

P
P

I

Ecosystem quality
Economy
Accidents

Availability of
higher class
accommodation

P

Generation of
solid waste

Footing clearance
work

Biological
components
Socio-cultural
components

Seawater quality
Land
Noise

Operation of
heavy machinery

Physical
components

Operational
phase

Construction phase

Mobilization

Envisaged impact
factors

Table 7. Assessment of Significance of impact from project activities

P

I
P
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Table 8. Assessment of Duration of impact from project activities

P

P
P

D

P

P
P

P

Ecosystem quality
Economy
Accidents

Availability of
higher class
accommodation

P

Generation of
solid waste

Footing clearance
work

Seawater quality
Land
Noise

Operation of
heavy machinery

Biological
components
Socio-cultural
components

Mobilization

Envisaged impact
factors
Physical
components

Operational
phase

Construction phase

D

D
P

Operational
phase

Operation of
heavy machinery

Generation of
solid waste

Availability of
higher class
accommodation

Sum

Average

Footing clearance
work

Construction phase

Mobilization

Envisaged impact
factors

Table 9. Assessment of Magnitude of impact from project activities

Seawater quality
Land
Noise

0
1
1

2
0
2

2
0
0

1
1
0

0
0
0

5
2
3

1
0.4
0.6

Ecosystem quality

0

1

1

1

0

3

0.6

Economy
Accidents
Cumulative values of IF according
to environmental factors
Average

0
0

0
3

0
0

0
0

5
0

5
3

1
0.6

2

8

3

3

5

0.33

1.33

0.5

0.5

0.83

Physical
components
Biological
components
Socio-cultural
components
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4 Environmental Management Plan
4.1

Aims and objectives of the EMP

The main objective of the EMP is to manage and mitigate the negative environmental impacts
due to the proposed project. In order to do so, the EMP will identify all potential negative impacts
due to proposed works and provide mitigation measures for these impacts, so as to either cancel
out the effect of the impact, or reduce the intensity of impact. Primary objectives and targets of
this EMP are as follows:
4.1.1 Objectives
The primary objectives for this EMP are:
•
•

To ensure there are no impacts on marine environment during construction work,
especially piling and footing clearance work
Ensure proper handling of machinery and equipment

4.1.2 Targets
•
•

No impact on marine environment during construction of Presidential Villa, especially
during piling and footing clearance
No accidents during construction phase

4.2 Scope of the Environmental Management Plan
4.2.1 Environmental impacts and mitigation
Key impacts due to the project have been identified in Section 3.4 and are given below in Table
10, which also gives details of mitigation measures which can be taken to reduce effects of these
impacts. Mitigation measures are selected to reduce or eliminate the severity of any predicted
adverse environmental effects and improve the overall environmental performance and
acceptability of the project. In addition to impacts and mitigation measures, Table 10 also identifies
personnel responsible for the implementation of the mitigation measures.
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Construction phase

Table 10. Possible environmental impacts and mitigation measures for proposed project
Possible
Impacts

Mitigation measures

Location

Time frame
(Phase)

Impact
intensity

Responsibility

Cost

Mobilisation

Ensure jetty is not damaged
during unloading. Use of shortest
route. Avoid unnecessary use of
space/roads.

Service
Jetty, BOH
area

During
proposed work
period

Negligible /
short term

Environmental
Manager on
resort/ contractor

N/A

Loss of
marine
habitat/coral
cover

Avoid trampling in areas outside
project boundary

Project site

During
proposed work
period

Negligible /
short term

Environmental
Manager on
resort/ contractor

N/A

Solid waste
generation

Waste segregation, disposal of as
per the current waste disposal
mechanism on a daily basis

Project site

During
proposed work
period

Minor /
short term

Environmental
Manager on
resort/ contractor

N/A

Project site,
nearby
rooms

During
proposed work
period

Minor /
short term

Environmental
Manager on
resort/ contractor

N/A

Noise and
other
disturbances

Screen off work area from at the
end of water villa jetty
Avoid operation of machinery
and other work activities during
night time
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4.2.2 Development plan
Proposed project design, materials and work methods ensure that the construction of the
Presidential Villa is feasible in terms of use of the facility. The project is also sustainable as it
avails a higher class accommodation facility on the resort, which is an attractive feature to number
of guests visiting the Maldives. Following aspects and guiding principles will be used to ensure
this sustainability:
•

Compliance with all regulations and guidelines of relevance to the project

•

Reduce environmental impacts due to the project

•

Increase clientele satisfaction through constant provision of good quality service

4.2.3 Monitoring plan
Monitoring work for the proposed project would involve monitoring of the project site during
and after construction to assess impacts.
Figure 9 below gives the administrative structure for implementing the EMP during the
constructional phase, while Table 11 gives the monitoring programme for the project.
Furthermore, mitigation measures for the construction phase, as addressed in Table 10 above
should be implemented properly.
Resort Manager

Environmental Manager
Overall responsibility for ensuring
mitigation measures are implemented
and monitoring is carried out.

Figure 9. Administrative structure for implementing the EMP (The main areas of responsibilities are written in
red font)

As per above structure, key personnel involved in implementation of the EMP is the
Environmental Manager, whose responsibilities are:
•

Overall responsibility of ensuring mitigation measures are implemented and monitoring
is carried out as per schedule
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•

Monitoring construction activities to mitigate impacts

Table 11. Monitoring table for proposed project (Construction phase)

Parameters monitored

Frequency

Cost (USD)

Reef habitat at project site. Immediately after completion of 1,500.00
Study area 10m offset from project construction
all
side
from
villa
boundary. Photo survey of
coral colonies, recording
damages (if any) and
construction waste (if any)
Seawater quality at project During footing clearance / piling work 500.00
site (Turbidity)
Once after construction (weekly)

The above monitoring work will be undertaken at the scheduled times as per Table 11. Given
the scope of the project, this is the only monitoring required. The monitoring works will be under
taken by third party (contracted environmental consultant registered at EPA).
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5 Conclusion
The proposed construction of Presidential Villa on the NW side reef of Park Hyatt Maldives
(Hadahaa) is foreseen to have minimal negative impacts on the environment. This conclusion is
based on the review of project design and methodologies as well as the existing environment
conditions at the project site, which had already been cleared during initial resort construction
work.
The aim of the project is to construct the Presidential Villa at the end of water bungalow string
located at the northwestern side of the reef, which would make available a higher class of
accommodation at the resort.
The EMP gives mitigation measures for the minor impacts envisaged for the construction phase,
as well as monitoring schedule to assess these impacts. It is crucial to implement these measures
as per schedule and guidelines, so as to enable efficient functioning of the EMP.
Therefore, with due consideration to the project design and methodologies and findings of this
report, the Consultant feels that the project can be carried out with minimal impact on the
environment, especially through proper implementation of the mitigation measures and monitoring
programme given in the EMP.
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Environmental Impact Assessments Reports and other studies
The following are a selected list of the projects I have been involved in as an environmental
consultant at LaMer Group Pvt Ltd.
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Client
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Positions held
Responsibilities
Name of assignment or project
Year
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Project features
Positions held
Responsibilities
Name of assignment or project
Year
Location
Client
Project features
Positions held

EIA for development of domestic airport facility at Funadhoo, Shaviyani
Atoll
2018
Funadhoo, Shaviyani Atoll, Maldives
Regional Airports, Ministry of Tourism
Development of domestic airport facility at Funadhoo
EIA team member
Preparation of the EIA report
EIA for agricultural development project at Hulhidhoo, Vaavu Atoll
2017
Hulhidhoo, Vaavu Atoll, Maldives
Aarah Investments Pvt Ltd
Development of Hulhidhoo as a mix-use island with an agricultural
(hydroponics) and tourism component
EIA team member
Preparation of the EIA report
EIA for development of 100 bed hospital at Addu City
2017
Addu City, Maldives
Ministry of Housing and Infrastructure
Redevelopment of Equatorial Convention Centre as a 100 bed tertiary
level hospital
EIA team member
Preparation of the EIA report
EIA for relocation of sewer outfalls at IGMH and Westpark area, Male’
City
2017
Male’, Maldives
MWSC Pvt Ltd
Relocation of sewer outfalls at IGMH and Westpark area to industrial
village area of Male’
EIA team member
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Name of assignment or project

Year
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Client
Project features
Positions held
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Name of assignment or project
Year
Location
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Preparation of the EIA report
EIA for resort development at Islands I and E of Emboodhoofalhu
Finolhu Development project
2017
Emboodhoofalhu Finolhu, Maldives
Dream Islands Development Project
Development of reclaimed islands I and E of Emboodhoofalhu Finolhu
as tourist resorts
EIA team member
Preparation of the EIA report
Environmental Impact Assessment Report for aquatic animal quarantine
facility at Hulhumale'
2016
Hulhule, Maldives
Ministry of Fisheries and Agriculture
Setting up an animal quarantine facility within plant quarantine service
area in Hulhule
EIA team member
Preparation of the EIA report
Environmental Impact Assessment report for relocation of Male’
Submarine cable landing
2016
Male’, Maldives
Dhiraagu
EIA related to relocation of the submarine cable from existing location
to a new location
EIA team member
Preparation of the EIA report
Socioeconomic Situation analysis of selected fishing communities as
part of formulation of Master Plan for Sustainable Fisheries
(MASPLAN)
2015
ADh. Mahibadhoo, F. Bilehdhoo, GA. Villingili, HA. Ihavandhoo, L.
Gan, L. Maamendhoo, Lh. Naifaru, S. Maradhoo, Maldives, Maldives
Ministry of Fisheries and Agriculture
Socioeconomic survey of selected islands, to undertake a situational
analysis of the island communities
Fisheries Management Consultant
Carryout socioeconomic surveys in forms of group discussions and
household surveys. Data collection and analysis and report formulation
(trip reports and overall situational analysis).
Development of Training material for project staff on mainstreaming
and increasing awareness on climate change adaptation and mitigation
measures in tourism operation
2015
Male’, Maldives
Ministry of Tourism
Mainstreaming and increasing awareness on climate change adaptation
and mitigation measures in tourism operation
Team member
Material development and presentation
Development of water supply and a sewerage system at Fuvahmulah
2015
Fuvahmulah, Gnaviyani atoll. Maldives
Ministry of Environment and Energy
Setting up a water supply and a sewerage facility
EIA team member
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Location
Client
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Preparation of the EIA report
Environmental Impact Assessment for soft coastal protection works at
GDh. Thinadhoo
2014
GDh. Thinadhoo, Maldives
Ministry of Environment and Energy
Beach Nourishment and Coastal protection
EIA team member
Preparation of the EIA report
Beach Nourishment and Coastal Protection works at a private land at
Praslin, Seychelles
2014
Praslin, Seychelles
Ahmed Didi
Beach Nourishment and Coastal protection at Praslin, Seychelles
Environmental assessment team member
Preparation of the report submitted to the client
1500 Housing Unit construction Project Maldives
2014
Fuvahmulah, Gadhdhoo, Hoadedhdhoo, Hithadhoo, Holhudhoo,
Madaveli, Thinadhoo, Maldives
Ministry of Housing and Infrastructure
Construction of Housing Units at the specified Islands
EIA team member
Preparation of the EIA report
EIA report for Coastal modification at Robinson Club Maldives
2013
Ga. Funamaudua, Maldives
Robinson Club Maldives, Maldives
Coastal modification at the NW side of the island, construction of geobag revetment and harbor basin maintenance dredging works
EIA team member
Preparation of the EIA report
EIA report for construction of gravity type waste water collection system
at ADh Omadhoo
2013
ADh Omadhoo, Maldives
ADh Omadhoo Island Council Office
Construction of gravity type waste water collection system and sea
outfall pumping system
EIA team member
Preparation of the EIA report
EIA report for upgrading of Maldive Gas Pvt Ltd Gas jetty
2013
Thilafushi, Maldives
Maldive Gas Pvt Ltd
Reconstruction of existing gas jetty head and expansion of jetty head
EIA team member
Preparation of the EIA report
EIA report for Resort development at GDh Havvodaa
2013
GDh Havvodaa, Maldives
Crystal Plaza Pvt Ltd, Maldives
Construction of a resort hotel and all the related amenities
EIA team member
Preparation of the EIA report
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Name of assignment or project
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Name of assignment or project
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Year
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Name of assignment or project
Year
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EIA report for Coastal protection, coastal modification, beach
nourishment, coral nursery setup and entrance channel maintenance
dredging work
2013
Gili Lankanfushi, Maldives
Gili Lankanfushi, Maldives
Coastal protection, coastal modification, beach nourishment, coral
nursery setup and entrance channel maintenance dredging work
EIA team member
Preparation of the EIA report
EIA report for Harbor development project at Dh. Maaenboodhoo
2013
Dh. Maaenboodhoo, Maldives
Ministry of Housing and Infrastructure
Development of harbor facility (dredging of harbor basin, construction
of wharfs and breakwater)
EIA team member
Preparation of the EIA report
EIA report for Flood mitigation and reclamation work at Faresmaathoda
2013
GDh. Faresmaathodaa, Maldives
United Nations Office for Project Services (UNOPS)
Construction of breakwater and reclamation of land
EIA team member
Preparation of the EIA report
EIA report for Development of Domestic Airport Facility
2012
Th. Thimarafushi, Maldives
Maldives Airports Company Limited
Construction of runway apron
EIA team member
Preparation of the EIA report
EIA report for Wharf reconstruction and upgrading of existing berthing
facility and slipway
2012
Thilafushi, Maldives
Fuel Supply Maldives Pvt Ltd, Maldives
Reconstruction of wharf and upgrading of existing berthing facility and
slipway
EIA team member
Preparation of the EIA report
EIA report for Resort development at B. Kanifinolhu
2012
B. Kanifushi, Maldives
Coastline Hotels and Resorts Pvt Ltd, Maldives
Construction of a resort hotel and all the related amenities
EIA team member
Preparation of the EIA report
EIA report for Borehole construction at Cyprea Mrine Food Fish Factory
2012
K. Himmafushi, Maldives
Cyprea Marine Food Pvt Ltd, Maldives
Construction of a 8 inch borehole at factory premise
EIA team member
Preparation of the EIA report
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EIA report for resort development at K. Kudavilligili, Maldives
2011
K. Kudavilingili, Maldives
Yacht Tours Pvt Ltd, Maldives
Construction of resort hotels and all the related amenities. In addition a
large reclamation of the shoreline as additional land as part of the resort
development is also part of the project
EIA team member
Preparation of the EIA report
EIA report for development of city hotel, hospitality institute and resort
development at Gasfinolhu and Bodufinolhu, L. Atoll
2011
L. Gan, Bodufinolhu and Gasfinolhu, Maldives
Premier Equities Pvt Ltd, Maldives
Construction of a resort hotel and required amenities including a
training hotel for hospitality industry
EIA team member
Preparation of the EIA report
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Appendix 1 List of abbreviations
EIA – Environmental Impact Assessment
EMP – Environmental Management Plan
EPA – Environmental Protection Agency
IEE – Initial Environment Evaluation
MoT– Ministry of Tourism
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c
Environmental Protection Agency

203-ECA/PRIV/2020/603

Screening Decision

This is an official document issued to Driftwood Maldives Private limited, for communicating the decision
made after screening of the project for the Completion of Presidential villa at Hadahaa, Gaaf Alif Atoll.

This project is likely to cause significant negative environmental impacts. Hence, please submit an
EIA report.
Submit an Initial Environmental Examination for this project.

Submit an Environmental Management Plan for this project.

√

This project is unlikely to have a significant negative impact on the environment. Hence, you may
proceed with the project.

The measures stipulated by this agency shall be used to mitigate the negative environmental impacts of the project.

This is an environmental screening. Hence, obtain all necessary approvals/permits from other
relevant government authorities before commencement of the project activities. The date of
expiry stated in this Environmental Screening Decision Statement is the duration given to
implement the decision made by this agency.

Screening Institution: Environmental
Protection Agency of Maldives
Date of issue: 24th December 2020
Date of Expiry: 24th December 2021
Name:

Ibrahim Naeem

Designation: Director General

Signature:

Appendix 3 Site plan and designs
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MINISTRY OF TOURISM
REPUBLIC OF MALDIVES

Ref no: 88-DS/PRIV/2020/1886

29th November 2020

Mr. Asad Ali,
Managing Director,
Driftwood Maldives Pvt. Ltd
3rd Floor, M. Nooraaneege,
Faamudheyri Magu,
Male’, Republic of Maldives,
Dear Mr. Asad Ali,
Re: Park Hyatt Maldives Hadahaa, Hadahaa in Gaafu Alifu Atoll.
We refer to your application submitted on 26th August 2020 and the latest revised submission received
on 24th November 2020 with below mentioned new structures in Park Hyatt Maldives Hadahaa,
Hadahaa in Gaafu Alifu Atoll.
Proposed Structures
•
•

Presidential Suit
Gym Extension

A conditional approval is hereby granted to the development concept submitted for the project subjected
to the fulfillment of the following requirements and procedures;
•
•
•

Development shall comply with all conditions specified in the lease agreement.
Submission of an Environmental clearance report.
Submission and approval of detail drawings in order to obtain a construction permit.

Please note that this approval will also be based on the rules, regulations and practices of this Ministry
and concerned government authorities. Once the physical construction work begins, you are required to
arrange an inspection within 30 days from the commencement of the physical construction and also
submit the development progress report before the 15th of each calendar month. We make note that
upon completion of the project, the bed capacity of the resort would be 56 guest rooms (112 beds) and
the total build up area of the island is 17.66%(15,695.80sqm) of the total land area (88,873.00sqm).
Thank You.
Yours Sincerely,

Fathimath Samaah
Assistant Director

SN/DS

Ministry of Tourism, Velaanaage, Fifth Floor, Ameer Ahmed Magu, Male’, Maldives
Tel: +(960)332 3224, +(960)302 2200, Fax: +(960)332 2512
E-mail: info@tourism.gov.mv, website: www. tourism.gov.mv
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RESORT DEVELOPMENT AT HADAHAA, MALDIVES
01. JETTY & PAVILLION
02. MAIN RESTAURANT, CIGAR BAR & RECEPTION
03. MALDIVIAN RESTAURANT
04. ACTIVITY SPINE
05. SPA RECEPTION
06. SPA SUITE
07. INLAND POOL VILLA - A
07A. INLAND POOL VILLA - A (UPGRADE)
08. INLAND POOL VILLA - B
09. INLAND POOL VILLA - C
10. LAND VILLA
11. WATER VILLA
12. BACK OF HOUSE
13. BACK OF HOUSE - MANAGEMENT VILLAS
14. BACK OF HOUSE - MOSQUE
15. DIVE EQUIPMENT & SEAS PORTS CENTER
16. VILLA BAR
17. HALF-SUNKEN WATER TANK
18. PRESIDENTIAL SUITE
19. TEPPANYAKI HUT
20. GYM (EXTENSION)
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1.1 Overview of current structure
The current structure in place for presidential villa at Park Hyatt Maldives Hadahaa was built in
2009 It has had no renovation or maintenance works in the last 11 years and has been fully
exposed to the elements; rough seas and strong winds. To this effect the condition of the
present structure will need much repair to make it suitable to withstand the load of the
planned presidential villa. Current structure can be seen below in Figure 1 aerial imagery and
Figure 2 technical drawing.

Figure 1. Aerial image of the original presidential villa column and beam structure. Photo was taken August 2020 at low tide

Figure 2. Detailed drawing of the PHMH presidential villa footings and beams. Original footings and beams detailed in bold.
With planned new footings and beans drawn but not filled.

2.1 Footings
The existing footing which were installed in 2009 varied in size from 1200 x 1200 mm to 2200
x 2200 mm. Therefore, making the footings themselves extremely robust. However due to the
position of the villa at the north eastern tip of the reef edge they are exposed to adverse
conditions, and thus the substrate of which they are positioned on has been degraded and
worn away over time. This has resulted in a number of the footings being disconnected from
the seabed where they were placed, as shown below in figure 3.

Figure 3. Depicts a presidential villa footing where less than 20% of the base of the footing is touching the bedrock substrate
below. This footing would be classed as critical and should be mitigated as soon as possible to protect the structural integrity
of the existig structure. Photo taken September 2020.

Figure 4. Depicts examples of presidential villa footings which has less than 50% of its base in contact with the bedrock
substrate below. This although not critical at present should be mitigated prior to installation of additional structure.

Without mitigation this will likely cause significant issues in the future. Without any action it
may greatly affect the structural integrity of the villa. Figure 3. Details the footings which were
laid in 2009, footings outlined in red are critical in that less than 20% of their surface is in
contact with the bedrock, whereas footings outlined in blue; 50% or less of their surface is in
contact with the bedrock below. It is proposed that all footings which have 50% or less of their
bottom surface area touching the bedrock below should follow the mitigation process as
detailed below.

Figure 5. Details the current footings which were laid in 2009 for the PHMH presidential villa. Footings outlined in red have
less than 20% of their surface touching bedrock and footings outlined in blue have less than 50% of their surface touching
bedrock

2.2 Proposed Mitigation
Using a skilled in water and dive team; clear away any remaining debris from below the footing.
This should be done by lifting up the footing and removing all debris, rocks, dead coral and
sand, until there is a clear surface of bed rock. In some cases, it may be necessary to use a
vacuum pump. Once fully clear and the column and footing are hanging from beam (as in fig.
6 below.), at this point the footing/column can be cut from the beam so that it will drop and
lie fully on the cleared bedrock below. Once correctly re positioned the column can be
reattached to the beam above.

Figure 6. Example of a footing which is ha ging from a beam and has completely cleared substrate below. This footing is ready
to be cut from beam and dropped to be positioned in substrate below.

3.1 Columns
The current columns were installed in 2009 along with the initial footings, as with the entire
structure have had minimal maintenance. Overall the condition of the columns is not fully
clear. Some columns show signs of degradation such as rust of the HDP pipe, this would suggest
that. One column is fully detached from the beam above and is positioned at an angle not
perpendicular to the beam above at detailed below.

Figure 7. Depicts one column on the north western corner of the structure which has disconnected from the beam above, the
column is also not perpendicular to the beam above and is tilting to an angle. Photo was taken September 2020

Figure 8. Depicts a column situated on the north western side of the structure which has become detached from the beams
above.

3.2 Proposed mitigation:
Any column which have become detached from the beam above, must be reattached by
casting extension to the column above. It is critical also to check the footing is stable at this
time and also touching the bedrock substrate below. It will be necessary also to straighten this
column.

4.1 Beam structure
The existing beam structure which was installed in 2009 has similarly no maintenance since its
installation. And as the footings and columns is subject also to the adverse effects of the wind
and waves.
A large proportion of the beams are extremely degraded, this can be seen with large cracks
exposing the metal substructure as well as orange rust stains throughout the beams (figure10,
11, 12). Breams with more than 50% degradation will need to be replaced entirely. Beams
which have been clearly identified as highly degraded more than 50% are detailed in figure. 9.

Figure 9. Details the existing beam structure of the PHMH presidential villa, with the beams identified as highly degraded
(>50%) highlighted in red.

Figure 10. a and b. Depicts an overview of several beam conditions, some with >50% degradation and large cracks and some
with less degradations.

Figure 11 Depicts a section of the beam work adjacent to where the presidential villa pool will be built which is highly
degraded. All three of the lower beams show rust stains throughout their entirety, correspondingly there are large cracks to
the concrete on all visible sides of the lower beams. The upper beams show lessor degradation. However, due to the way they
are situated on top of each other, both the upper and lower beams will need to be demolished.

In cohesion where there is an area where two beams meet on a corner, if this is at all degraded
will need to be fully replaced. These corners need to be stronger than the beam itself as they
will hold additional load of the beam. This is particularly apparent on the corners of the north
western side of the structure where they need strength to withstand the force of large waves
during rough seas and extreme weather.

Figure 12. Details one corner where both beams are greatly damaged, and the metal reinforcements are exposed.

Some beams particularly those on the lesser exposed areas have been degraded to a lesser
amount. For these beams it may be possible to repair without fully replacing the beams in its
entirety.

4. 2 Proposed Mitigation
Beams with more than 50 % damage will need to be entirely demolished. Once demolished
they can be re-casted using the same methodology as detailed in the structural engineering
diagrams. Firstly, by installing the beams form work, then the reinforcement bars and by
casting the concrete itself.
For beams with lessor damages it may be possible to chip the damaged degraded concrete
away, clean the metal reinforcement below, apply anti rust coating to the metal reinforcement
and re cast the concrete around it.
It is estimated that 100% of the beams will need some level of mitigation, with more than 50%
needing to be fully replaced.

5.1 Conclusion
In conclusion, significant work will need to be carried out to mitigate the damage which has
been caused to the original structure. This included but is not limited to, relaying footings, re

attaching columns and chipping, demolishing and recasting beams. All of which will need to be
completed prior to casting the slab for the presidential villa.

Repair methodology for Hadahaa Water Villa

Most people can identify the basic problems observed in concrete structures by visual inspection.
May it be a crack in a floor slab, a spall at the base of a column, or rust stains that discolour the
underside of a beam, or a crack in the slab are conditions that are present in many structures
built of reinforced concrete.
Determining why these deficiencies are occurring can be the difficult part and requires expertise.
Deterioration can be caused by an attack of the chemical makeup of concrete, from chemical
reactions with embedded steel or even an external force. Some of these defects being controlled
by many a factors such as workmanship and material quality.

1.

Concrete detrition and crack propagation.

In general, reinforced concrete has proved to be a highly successful material in terms of both
structural performance and durability. Most of the today’s concrete construction relies on the
composite interaction of concrete and steel, which is aided by near equivalence by their thermal
expansion characteristics. Fortunately, the alkaline environment within good quality concrete
offers a high degree of protection to the embedded reinforcement against aggressive agents
which promote the corrosion of the steel. Concrete with time can inhibit different forms of
damages. With a rate of deterioration due to the ambient conditions, it is subjected to. It may
not technically last forever. Considering both natural and fortuitous factors such as exposure to
salt water, daily sea water conditions, extreme weather and impact of waves are considered.
Corrosion of reinforcing steel in concrete in an area exposed to salt water can be interpreted due
to seawater intruding into the concrete through cracks (figure 1)
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Figure 1. Crack propagation on beams
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Figure 2. Rusting on the underside of the slab

2.

Recommended method of repair

It is desirable that the repairing and reinforcement for the damages of the concrete structure be
executed at an early stage. The structural integrity of the Spas are questionable due to the above
mentioned defects.
The repairing and reinforcement method are categorised into 4 stages;
1.
2.
3.
4.

Repairing of cracks (depth is less than 30 mm)
Repairing of surface concrete fallen down (depth is less than 30 mm)
Repairing covering concrete fallen down from inner re-bar
Inner re-bar appeared and the corrosion is too much progressing
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2.1 Repairing of cracks (depth is less than 30 mm)
To repair the minor cracks, where the crack depth does not reach the reinforcing steel, the
following procedure can be followed to seal the crack against water intrusion and improve
aesthetics.
•
•
•
•

Identifying the cracks and their depth.
Cutting concrete in V-shaped
Chipping off the hardened concrete to make the surface smooth.
Filling the V-shaped void with a mortar mixed with a bonding agent. During filling, make
the filing more than the level of the slab. Before the fresh mortar hardens, clean and level
the surface.

(a)

(b)

(c)

(d)

Figure 3. a) Crack formation on concrete, b) Chipping of the concrete surrounding the crack in V shape, c) Leaving a clear and dust
free opening where there crack had occurred, d) Filling the V shaped void with mortar.
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2.2 Repairing of surface concrete fallen down (depth is less than 30mm)
For the Areas where the depth of concrete that has fallen down is less than 30mm. The repairing
procedure is nearly same as mentioned in 2.1.
•
•
•

Cutting concrete all area of damaged surface concrete
Applying synthetic resin all damaged area
Covering by high quality mortar mixed with a bonding agent.

(a)

(b)

(c)
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(d)
Figure 4a) crack and concrete void formation on concrete, b) Chipping of the concrete surrounding the damaged area in V shape,
c) Leaving a clear and dust free opening where there crack had occurred, d) Filling the V shaped void with motar.

2.3 Repairing areas with obvious segregation.

Steps to follow to repair serious segregation and honey combing.
•

•
•
•

•

Remove all the loose or none dense concrete parts till until a dense layer of concrete
(commonly this will be reached at 50mm). This can be achieved with a light chipping
hammer. It is recommended to use a light chipping hammer as this would reduce the
impact of hammers on the concrete. Impacts may create more fracture to the surface of
concrete. Follow the chipping with sandblasting or water blasting. Clean the surface from
any dust and let it to dry.
Apply a past of bonding agent (Master Pozzolith 55R, dosage:50ml for 1 Bag of 50kg
cement) to improve the bonding of the old and fresh concrete.
Seal the area with the proper type of shuttering depending on the area where it is
segregated.
Apply a concrete mix with a suitable bonding agent to the area. A common way to place
the repair material is to simply trowel it into the void. A suitable mix contains 1 part
Portland cement and 4 parts sand and has a water-cement ratio of about 0.35. If the repair
is deeper than 25 mm, apply the mortar in layers no thicker than 20mm inch to avoid
sagging and loss of bond.
After placing each layer, wait about 30 minutes before placing the next layer. To complete
the repair, overfill the void slightly. After the material has hardened slightly but can still
be trimmed off with the edge of a steel trowel, shave off the excess material, working
from the centre toward the edges. When finishing the repair, exercise extreme care to
avoid impairing the bond.
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2.4 Inner re-bar appeared and the corrosion is too much progressing
In these cases, a high repairing cost is required and the method to be followed without omitting
any parts or shortcuts. The repairing procedure is as follows;

A suitable method of repair is as follows;
a) Exposing and undercutting of reinforcing steel
• Remove loose or delaminated concrete above reinforcing steel (fig. 40)
• Once initial removals are made, proceed with the undercutting of all exposed bars.
Undercutting will provide clearance for under bar cleaning and full bar
circumference bonding to surrounding concrete, and will secure the repair
structurally. Leaving a clearance of 50mm to 75mm.
• Concrete removal shall extend along the length of the crack formed
• Any reinforcement which is loose shall be secured in place by tying to other
secured bars or by other approved methods.
• The concrete is recommended to be removed forming squared corners (fig. 40).

a)

b)
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c)

d)
Figure 5. a) Exposed reinforcing steel bar, b) Chipping of the concrete surrounding the exposed
reinforcing steel bar, c) Leaving a clear space between the existing concrete and corroded
reinforcing steel, d) Damaged capping beam ready for casting.

2. Cleaning of Reinforcing Steel
•
•

•

All corrosion and scale shall be removed from the bar as necessary to promote
maximum bond of replacement material.
A tightly bonded light rust build-up on the surface is usually not detrimental to
reinforced concrete although it is advisable to provide a protective coating to the
reinforcement bars.
If reinforcing steel has lost significant cross section during removal of rust, an
additional supplemental bar is to be added over the affected section. Maintaining the
cover of 50 mm (fig. 40)
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Figure 6. Cleaning of reinforcing steel and overlapping of reinforcing steel at the affected area

b) Removal of bong inhibiting materials
• After removals and edge conditioning are complete, remove bond
inhibiting materials (dirt, concrete slurry, loosely bonded aggregates) by
abrasive blasting or high pressure water blasting. Check the concrete
surfaces after cleaning to ensure that surface is free from additional loose
aggregate, so that additional chips of concrete are not present.
c) Application of concrete
• Since the damage is to the underside of the slab and beams, on the
condition of the damage, a suitable repair is to be choses from the
suggested methods in section 6.
• The concrete that is applied to the damaged area should be of the same
grade as the current concrete grade (recommended grade of 25MPa or a
grade similar to the already existing concrete).
• The concrete mixture should contain a suitable bonding agent (Master
Pozzolith 55R, dosage:50ml for 1 Bag of 50kg cement).
• Before pouring of concrete, the exposed area of the capping beam should
be covered with a bonding slurry (MasterCast 141 or equivalent, mixing
ratio for MasterCast 141 is 1 part of MasterCast 141 to 2 parts of cement)
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3.

Method of Application
3.1 Trowel applied

General description: Repair material is mixed into a trowlable, non-sag consistency. Trowel or
other suitable placing tools are used to transport the repair material to the prepared substrate.
The repair material is pressed into the substrate to develop intimate contact without voids.
Best application: Surface restoration when reinforcing steel is not encountered.
Material requirements: Fine-grained material easily finished, with non-sag properties to stay in
place in vertical or overhead applications.

Figure 7. Trowel applied method

3.2 Dry packing
General description: Repair material is mixed into a uniform, cohesive plastic state, then
transported to a confined space and compacted with rodding tools to produce a dense repair
material.
Best application: Post-tensioning grout pockets; tie holes; Pan joist bottoms; waffle pan joists;
vertical, overhead and horizontal locations.
Material requirements: Mortar with consistency capable of being moulded into a ball without
sagging.
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Figure 8. Dry packing method

3.3 Form and Cast-in-Place
(Full-depth replacement)
General description: In lieu of partial depth repairs, the member in question can be removed and
replaced in total. Placement methods should follow good concrete practice.
Best application: When deterioration is extensive throughout the member.
Material requirements: Conventional casting- place concrete with low shrinkage, low watercement ratio, and highly workable mixture.
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Figure 9. Cast in place
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