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1 NON TECHNICAL SUMMARY 

 

The non technical summary outlines the findings of the Environmental Impact 

Assessment of the proposed development of swimming track and associated land 

based facilities. The proponent of the project is Housing Development Corporation Plc. 

The proposed project involves development of a swimming track and associated land 

based facilities at the eastern side of Hulhumale. The swimming tracks will be 20m by 

25m. The total length of both tracks is 50m. The plate form and access jetty will be 

constructed using floats. Land based area includes, restaurants, kitchens, food outlets, 

toilets, changing facilities and park (including a small children’s park) 

A scoping meeting to discuss the development proposal and determine the Terms of 

Reference (TOR) for the EIA report was held between the Client (Housing 

Development Corporation Plc), LaMer Group Pvt Ltd as the EIA Consultant, Ministry of 

Housing, Transport and Environment (water and sanitation section of EPA) and 

representatives from Environment Protection Agency (EPA) as the Regulator on 23rd 

November 2009.  

Data collection or field was carried out during January 2010 for assessment of existing 

environment. Since the scope of work of the proposed project is small, existing 

environment data was limited to reef health, general wave, tide condition and 

seawater quality assessment.  

The water quality assessment done at the proposed swimming track area revealed 

alarming levels of Enterococci levels which was probably due to high number of users 

and disregard to general hygienic values (showering before entry to water). Also it has 

to be noted that an outfall pipe is location near the swimming track area and this may 

have some level of leakage (although close inspection showed none. 

Alternatives are given for location of swimming track area, since contamination of 

seawater is major social impact. Assessing alternatives the location identified by HDC 

Plc during consultation with HDC seems to be a better candidate as a location for 

swimming track. 

Mitigation measures are discussed for the construction and operational stage of the 

swimming track area only.  
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2 INTRODUCTION 

Hulhumalé is a reclaimed island located in the south of North Male Atoll, Maldives. The 

artificial island was reclaimed to establish a new land mass required to meet the 

existing and future housing, industrial and commercial development demands of the 

Malé region. The proposed project involves development of a swimming area and 

associated land based structures at Hulhumale eastern side. 

The client for the project is Housing Development Corporation Plc. Land and Marine 

Environment Resources group Pvt Ltd was contracted to carryout the environmental 

consultancy work for the project. 

 

2.1 PURPOSE OF THE REPORT AND NEED FOR THE EIA 

This EIA covers the environmental reporting requirements for dredging works as 

stipulated by the environmental regulations of Maldives. Developments such as coastal 

construction works that are likely to a have a significant impacts to the environment 

are required to submit an EIA report by Environmental Act of Maldives. Article 5 (a) of 

the Environmental Protection and Preservation Act of Maldives (Law No. 4/93) 

provides for an impact assessment study to be submitted to the Ministry of Housing, 

Transport and Environment (MHTE) before implementation of any activity that may 

have a significant impact on the environment. The Environmental Impact Assessment 

Regulation of Maldives (EIA Regulations, MEEW, 2007) provides a list of development 

proposals requiring environmental impact assessment reports which are outlined in 

Schedule D where EIAs are mandatory for such development projects. 

Therefore, in accordance with the above requirements and procedures to follow under 
the EIA regulations, a scoping meeting to discuss the development proposal and 
determine the Terms of Reference (TOR) for the EIA report was held between the 
Client (Housing Development Corporation Plc), LaMer Group Pvt Ltd as the EIA 
Consultant, Ministry of Housing, Transport and Environment (water and sanitation 
section of EPA) and representatives from Environment Protection Agency (EPA) as the 
Regulator on 23rd November 2009. This report provides the results of the field work 
carried out at Hulhumale eastern side in January 2010 based on the TOR approved by 
EPA. 

 

2.2 STRUCTURE OF THE REPORT 

The structure of this report follows the Terms of Reference (TOR) discussed in the 

presence of the client (personnel representing Housing Development Corporation), the 

EIA consultant, representative from Ministry of Housing, Transport and Environment 

and representatives of Environmental Protection Agency (EPA) as the EIA regulatory 
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body. Upon submission of a draft TOR by the EIA consultant it was approved by the 

EPA on 30th December 2009, based on discussions between the consultant, the client 

and the other stakeholders. The approved Terms of Reference (TOR) for this report is 

attached in Appendix 1 of this document. 
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3 PROJECT SETTING 

The project conforms to the requirements of the Environmental Protection and 

Preservation Act of the Maldives, Law no. 4/93. The EIA has been undertaken in 

accordance with the EIA Regulation 2007 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. 

 

 Ministry of Housing, Transport and Environment, EPA 

 Ministry of Health and Family 

 

3.1 ENVIRONMENT PROTECTION AND PRESERVATION ACT OF 

MALDIVES 

The Articles of the Environmental Protection and Preservation Act (Law No. 4/93) 

addresses the following aspects of environmental management: 

 

 Guidelines and advice on environmental protection shall be provided by the 

concerned government authorities. 

 Formulating policies, rules and regulations for protection and conservation of the 

environment in areas that do not already have a designated government authority 

already carrying out such functions shall be carried out by MHTE. 

 Identifying and registering protected areas and natural reserves and drawing up of 

rules and regulations for their protection and preservation. 

 An EIA shall be submitted to MHTE before implementing any developing project 

that may have a potential impact on the environment. 

 Projects that have any undesirable impact on the environment can be terminated 

without compensation. 

 Disposal of waste, oil, poisonous substances and other harmful substances within 

the territory of the Maldives is prohibited. Waste shall be disposed only in the 

areas designated for the purpose by the government. 

 Hazardous / Toxic or Nuclear Wastes shall not be disposed anywhere within the 

territory of the country. Permission should be obtained for any transboundary 

movement of such wastes through the territory of Maldives. 

 The Penalty for Breaking the Law and Damaging the Environment are specified. 

 The government of the Maldives reserves the right to claim compensation for all 

damages that are caused by activities that are detrimental to the environment. 
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3.1.1 PROTECTED AREAS AND SENSITIVE AREAS 

Under Article 4 of the Environment Protection and Preservation Act, the Ministry of 

Environment (now known as MHTE) is vested with the responsibility of identifying and 

registering protected areas and natural reserves and drawing up of rules and 

regulations for their protection and preservation. At present there are no rules or 

regulations made public on the designation and protection of habitats and heritage 

areas. 

 

3.2 SECOND NATIONAL ENVIRONMENTAL ACTION PLAN (1999) 

The aim of NEAP II is to protect and preserve the environment of the Maldives and to 

sustainably manage its resources for the collective benefit and enjoyment of present 

and future generations. 

 

Main strategies of the NEAP II are: 

 

 Continuous assessment of the state of the environment in the Maldives, including 

impacts of human activities on land, atmosphere, freshwater, lagoons, reefs and 

the ocean; and the effects of these activities on human wellbeing 

 Development and implementation of management methods suitable for the natural 

and social environment of the Maldives, and maintain or enhance environmental 

quality and protect human health, while at the same time using resources on a 

sustainable basis 

 Consultation and collaboration with all relevant sectors of society to ensure 

stakeholder participation in the decision making process 

 Preparation and implementation of comprehensive national environmental 

legislation in order to provide for responsible and effective management of the 

Environment. 

 Adhering to international and regional environmental conventions and agreements 

and 

 Implementation of commitments embodied in such conventions. 

 

NEAP II specifies priority actions in the following areas 

 

 Climate change and sea level rise; coastal zone management; 

 Biological diversity conservation; integrated reef resources management; 
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 integrated water resources management; 

 Management of solid waste and sewerage; 

 Pollution control and management of hazardous waste; 

 Sustainable tourism development; 

 Land resources management and sustainable agriculture 

 Human settlement and urbanization. 

 

3.3 NATIONAL BIODIVERSITY STRATEGY AND ACTION PLAN 

The goals of the National Biodiversity Strategy and Action Plan are: 

 

 Conserve biological diversity and sustainably utilize biological resources. 

 Build capacity for biodiversity conservation through a strong governance 

framework, and improved knowledge and understanding. 

 Foster community participation, ownership and support for biodiversity 

conservation. 

 

3.4 BY‐LAW ON CUTTING DOWN, UPROOTING, DIGGING OUT AND 

EXPORT OF TREES AND PALMS FROM ONE ISLAND TO ANOTHER 

Pursuant to law number 4/93 (Environment Protection and Preservation Act of 

Maldives), the Ministry of Environment, Energy and Water (now known as MHTE) has 

made a by-law with the purpose of educating developers about the importance of 

trees including best management practices for maintaining trees and provide 

standards for preservation of trees in the Maldives and set down rules and regulations 

to be adhered to prior to commencing felling, uprooting, digging out and exporting of 

trees and palms from one island to another in Maldives. 

The bylaw states that the cutting down, uprooting, digging out and export of trees and 

palms from one island to another can only be done if it is absolutely necessary and 

there is no other alternative. It further states that for every tree or palm removed in 

the Maldives two more should be planted and grown in the island. 

 

The bylaw prohibits the removal of the following tree types; 

 The coastal vegetation growing around the islands extending to about 15 meters 

into the island are protected by this bylaw; 
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 All the trees and palms growing in mangrove and wetlands spreading to 15 meters 

of land area are protected under this bylaw; 

 All the trees that are in a designated protected area; 

 Trees that are being protected by the Government in order to protect species of 

animal/organisms that live in such trees; 

 Trees/palms that are abnormal in structure 
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4 METHODOLOGY 

The approach to data collection and compilation of this report includes; 

 

 Consultation and discussion with the proponent with regard to design and work 

methodology that would be used to implement the proposed activities of the 

project, 

 Examination of the existing environment to identify significant environmental 

components that are likely to be affected, 

 Consultation with major stakeholders to exchange information on the project and 

to follow the EIA procedures required for the report, and 

 Evaluation of available and relevant literature on environmental impacts associated 

with similar projects.  

 

Information on existing environment was collected during the field visit to the project 

site during January 2010. General information on the existing environment was based 

on available secondary data, such as climatic data for Male’ atoll region in general 

(National Meteorological Centre at Hulhule). Oceanographic data and information used 

to determine the current patterns around the island were also based on monsoonal 

wind patterns, wind generated waves, tidal flushing, geographic setting, the 

topography of the lagoon and shape of the shoreline.  

An underwater camera with housing was used to take a series of photographs for 

assessing reef benthic community. Photo quadrats were taken along a 20 meter 

transect line.  Randomly selected 40 quadrats were sampled within a 5 meter belt 

along the 50 meter transect line. Qualitative assessment was carried out at the 

propose swimming area. Two sites were selected for reef benthic community 

assessment: 1) northern side of the proposed swimming area (RF1), 2) and southern 

side of proposed swimming area (RF2).  Coral point count with excel extension (CPCe) 

was used to assess the benthic cover. 

Seawater quality assessment was done by testing samples from proposed swimming 

area for low, mid and peak usage of the area by public. In this regard water samples 

were taken Fridays and Saturdays. Samples testing for biological and chemical 

parameters were sent to National Health Laboratory. Water samples were taken from 

two sites (proposed site and alternative site). 
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SW 1

SW 2

RF 1

RF 2

RF 1:  73 32’48’’E 4 13’03’’No o

RF 2:  73 32’44’’E 4 12’47’’No o

SW 1: 73 32’44’’E 4 12’55’’No o

SW 2: 73 32’41’’E 4 12’42’’No o

 

Figure 1 Location of reef survey, water sampling sites and GPS coordinates of the sites 
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5 PROJECT DESCRIPTION 

 

5.1 PROJECT PROPONENT 

The project proponent of the proposed development project at Hulhumale is Housing 

development Corporation, formally known as the Hulhumale Development Corporation. 

The swimming track and associated facilities will be managed and operated by a 

private company (Mooinc Pte Ltd). HDC Plc contributes to the excavation works of 

swimming tracks while the Mooinc Pte Ltd will contribute in development of support 

facilities. 

 

5.2 THE PROJECT 

The proposed project involves excavation of 50m x 20m grid area as the basin and 

pontoon type floating platform. The swimming area will be connected to the shore by a 

small jetty and floating section. Changing and shower facility will be constructed on 

land just in front of swimming area. An office and café also will be constructed to 

provide service for customers using the swimming facility. The facility will provide 

service for maximum 140 people at any given time. 

 

5.3 NEED FOR THE PROJECT 

The proposed project is incorporated in the general land use and development plan of 

Hulhumale. The purpose of developing this facility is to provide a swimming track for 

public use. At present many people from Male’ and residents of Hulhumale use the 

eastern side of Hulhumale for recreational purposes. Due to this reason HDC Plc has 

developed several procedure and facilities to carter the in flush of people. Among 

these includes setting up north eastern side of Hulhumale as area for barbecues, and 

development of swimming area is one of the component.  

The existing eastern lagoon is very shallow, approximately 0.5MSL and not adequate 

as a swimming area, although it is suitable for recreational use. HDC Plc proposes to 

develop the area for non professional swimmers similar to swimming track in Male’. 

  

5.4 LOCATION AND EXTENT OF SITE BOUNDARIES 
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The swimming area and associated facilities will be located at the eastern side of 

Hulhumale aligned to the main cross road leading from Centre Park (to be developed 

later). The land based structures will be located at existing waste collection area which 

would be removed when project construction work is initiated.  

 

Dredged spoil 
disposal area

Swimming
track area

Existing dredged
 area

Land based 
facilities area

Alternative
location

 

Figure 2 Project location and boundary, location of proposed swimming track area, land based facilities area, dredged material 
disposal site and alternative site for swimming track  



EIA Report for Proposed swimming track and land based facilities development project 
Hulhumale, Housing Development Corporation 
  Page 17 
 

5.5 CONSTRUCTION PHASE AND SCHEDULE 

Swimming track area excavation work is estimated to be completed in 2 weeks since 

dredging area is small. Transport of sediment to central park area will be done 

simultaneously as dredging works therefore all excavation related work will be finished 

within two weeks time. Construction of access jetty, floating platforms is estimated to 

take 2 months.  As for construction of land base facilities, conventional methods will 

be used and construction work will be finished within 5 months. 

 

5.6 MAJOR INPUTS AND OUTPUTS 

5.6.1 INPUTS (DESCRIPTION OF THE PROJECT IN TERMS OF RAW MATERIALS, 

PROCESSES, EQUIPMENT AND WORK FORCE) 

5.6.1.1 MOBILIZATION AND MATERIAL UNLOADING 

Cement, aggregate, sand, timber and other materials is already available at 

Hulhumale therefore mobilization will not involve sea transport or unloading. Very few 

trees are observed at the area, which were replanted trees during landscaping of 

Hulhumale. In the event trees need to be removed, instead of felling, all trees will be 

replanted at the plot area (park area developed under the proposed project). 

 

5.6.1.2 EXCAVATION WORKS 

Excavation works will be carried out using excavators, and interim bond will be 

reclaimed initially for operation of excavator. Dredged material will be loaded on to 

trucks and transported to centre park area where it will be disposed. According to HDC 

Plc this sand will be used for leveling and landscaping of the park. The swimming area 

will be excavated to -3MSL. The swimming area is approximately -1MSL since some 

level of dredging has already been done at the area. 

 

5.6.1.3 CONSTRUCTION OF LAND BASED FACILITIES 

Conventional construction method used; since single storey building is constructed 

dewatering will not be required. Power, water and sewerage systems will be connected 

to the Hulhumale services grids. 
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5.6.2 OUTPUTS (DEVELOPMENT CONCEPT AND BUILT ENVIRONMENT) 

5.6.2.1 SITE PLANNING 

The site plans and building designs (see Appendix 2) have been drawn by Mooinc Pte 

Ltd, contractor for operating and managing of the facility. The site plans have been 

drawn up in compliance with the regulations of the Ministry of Housing, Transport and 

Environment (Housing department) and Housing Development Corporation Plc.  

 

5.6.2.2 KEY STRUCTURES 

Key structures developed under the proposed project are 2 swimming tracks of length 

20m x 25m each with floating platforms, restaurant (café), 3 kitchenettes stands, 

toilets and changing facility (Male and Female separate), small park (including play 

area for children) and parking area.   

 

5.6.2.3 SAFETY PROCEDURES 

Lifeguards will be stationed at the swimming track area and beach area, while private 

security will be placed in park and other areas. The facility will have minimum 

segregation in order to blend in to the surrounding area.  Maximum number of people 

using the swimming track area at any given time is 140 pax; this usage limit will be 

maintained by life guards on duty. All bathers will be advised on taking a shower 

before entering the track to maintain acceptable level of public hygienic.  

 

5.6.2.4 DREDGED SPOIL 

Total volume of dredged spoil generated is estimated to be 2000m3 (assuming existing 

lagoon level to be -1MSL). The dredged spoil will be transported central park area 

some 550m away.  

 

5.6.2.5 SOLID WASTE DURING CONSTRUCTION STAGE 

All waste generated at the construction site will be managed by the contractor of the 

project, who has to collect and transport all waste to Hulhumale waste collection area. 

Hazardous waste should be transported to Thilafuhsi for disposal. 
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Table 1 Types and sources of solid waste 

Type Sources 

Card board box 
packing materials  

timber packing crates (unpacking of prefabricated units), remains of form 
work (super structure), damaged wood work 

metal cans 
Empty paint cans, thinner cans, fuel cans, tin cans  

wood saw 
Wood saw from carpentry, form work 

plastic bags 
packing materials  

construction 
debris 

Access cement at construction sites, dust from concrete work, 
accidental spill of concrete, rock or river sand. Rock debris from 
seawall demolition works 

empty gunny 
cement bags, aggregate bags, river sand bags 

metal 
Scrap metal from packing crates 

 

5.6.2.6 HAZARDOUS WASTE DURING CONSTRUCTION STAGE 

Hazardous waste generated during the construction stage is limited to the excavation 

and finishing works of the buildings. Below are types of hazardous waste expected; 

 

 Grease 

 Waste oil (from generators, excavators and other machinery) 

 Empty paint cans, thinners 

 Batteries 

 Chemical storage bottles (stainers, thinners) 

 Chemicals used during finishing work, dilution solvents, stainers, thinners, water 

proofing chemicals) 
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6 EXISTING ENVIRONMENT 

 

6.1 GEOGRAPHIC LOCATION AND GENERAL SETTING OF HULHUMALE 

Hulhumalé is a reclaimed island located in the south of North Male Atoll, Maldives. The 

artificial island was reclaimed to establish a new land mass required to meet the 

existing and future housing, industrial and commercial development demands of the 

Malé region. The official settlement was inaugurated by former President Gayoom on 

May 12, 2004. 

Presently development and management of the island is undertaken by Housing 

Development Corporation Plc, formerly known as Hulhumale’ Development 

Corporation.  

Reclamation of Hulhumalé began on October 16, 1997 on the Hulhulé-Farukolhufushi 

lagoon 1.3 km off the North West coast of Malé. Initial reclamation (or Phase I) 

consisting of 45% of  and mass was carried out by the former Ministry of Construction 

and Public Works (MCPW) costing USD 11,000,000.00. The project was then continued 

by a Belgian Joint Venture Company, International Port Engineering and Management 

(IPEM) and Dredging International (DI) costing an estimated USD 21 million. All the 

works involving reclamation and coastal structure development covered in Phase I was 

completed by June 2002.  
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Figure 3 Geographic location of Hullhumale and its satellite image (satellite image taken from Google earth) 

 

Table 2 General physical attributes of Hulhumale 

Physical Attributes      

Area of the island ( in Hectares)  200.9

Island length (km)  2.4

Island width maximum (km)  1.0

Reef length (m)  7,790

Reef width (m)  1,840

N

N

North Male Atoll

Fullmoon Resort

Kurumba Village

Club Med

Bodu Kalhi

Kuda Kalhi
Gaagadu

Geographic location of Hulhumale Maldives

Hulhumale

Satellite image of Hulhumale
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6.2 CLIMATOLOGY AND OCEANOGRAPHY 

6.2.1 WIND CLIMATE 

Wind climate in the Maldives is dominated by the Indian monsoon climate South West 

(SW) monsoon and North East (NE) monsoon. The Indian monsoon system is one of 

the major climate systems of the world, impacting large portions of both Africa and 

Asia (Overpeck et, al., 1996). The monsoon climate is driven by the atmospheric 

pressure differences that arise as a result of rapid warming or cooling of the Tibetan 

Plateau relative to the Indian Ocean (Hastenrath 1991; Fein and Stephens 1987). 

During the summer of northern hemisphere the Tibetan Plateau warms rapidly relative 

to the Indian Ocean which results in an atmospheric pressure gradient (Low pressure 

over Asia and high pressure over the Indian Ocean) between the Asian landmass and 

the Indian ocean, which drives the prevailing wind from south to westerly directions. 

The period during which prevailing winds are from south to westerly direction is known 

as the SW monsoon. In the winter of northern hemisphere the continent cools relative 

to the ocean. This reverses the pressure gradient (low pressure over the Indian Ocean 

high pressure over the Asian landmass) and the prevailing winds become 

northeasterly. The period during which prevailing winds are from northeasterly 

directions is known as NE monsoon.  The transitions from NE to SW monsoon and vice 

versa are distinctly different from SW or NE monsoon. During these transition periods 

the wind becomes more variable. 

The SW monsoon lasts between May and September while the NE monsoon lasts 

between December and February. The period between March and April is the transition 

period from the NE monsoon to SW monsoon known locally as the Hulhangu Halha, 

while the transition period from SW monsoon to NE monsoon is known as Iruvai 

Halha.  Iruvaihalha lasts from October to November (Table 3). The SW monsoon is 

generally rough and wetter than the NE monsoon. Storms and gales are infrequent in 

this part of the world and cyclones do not reach as far south as the Maldivian 

archipelago (Ministry of Construction and Public Works, 1999). 

 

Table 3 The four seasons experienced in the Maldives 

Season Month

NE-Monsoon 
  

December
January
February

Transition Period 1 March
April

SW-Monsoon May
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June
July
August
September

Transition Period 2 October
November

 

A detail analysis of the wind climate for Male Atoll was carried out using daily averaged 

wind data from Male International Airport from 2002 – 2006 (Figure 4).  Since 

Hulhumale sits at same reef as Hulhule, Hulhule wind data was used to assess the 

wind climate. In this analysis wind directions and speed were plotted as wind rose 

diagrams and the frequency distributions of the wind speeds from different directions 

were obtained.  A spectral analysis of the wind speed data was also performed to 

determine the cyclic nature of the winds. 
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Figure 4 Time series plot of wind speed data from Jan 02‐ Dec 06 

Wind rose plot (Figure 5) and the frequency distribution of the wind speed (Table 4) 

shows that the prevailing directions of the westerly winds are between WSW and 

WNW.  Wind from these directions sums up to 47.85% of the year.  The prevailing 

directions of easterly winds are between ENE and E that sums up to 22.24% of the 

year.  Winds from all other directions sums less than 30% of the year.  These 

prevailing westerly and easterly directions are also the directions from which the 

strongest winds blow.  Wind speed distribution (Table 4) shows that for winds stronger 

than a light breeze (>8m/s), the westerly prevailing wind directions contribute up to 

52.56% while the easterly prevailing directions contribute up to 39.49%.  Based on 

these results it is evident that the winds at are almost confined to 5 directions, WSW, 

W, WNW, WNW and E.  
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Figure 5 Wind speed and direction at Hulhule for various seasons 

 

Table 4 Frequency distribution of wind 

 

Spectral analysis of the wind speed data for the period between the years 2002 and 

2006 indicates that the changes in seasonal wind patterns have very regular periods.  

The strongest four peaks on the power spectral density graph (Figure 6) Tp1, Tp2, Tp3 

and Tp4 corresponds to periods of 4.0months, 6.1months, 2.4months and 1.6months 

respectively.  The strongest of these periods is the 4 monthly period which has a 

magnitude 1.3 times higher than that of the 6 monthly period.   

1 2 3 4 5 6 7 8 9 10 11 12 Sum (%)
N 0.06% 1.34% 1.22% 0.47% 0.12% 0.06% 3.26%
NNE 0.81% 0.99% 1.11% 0.58% 0.06% 3.55%
NE 0.58% 0.87% 1.05% 0.81% 0.70% 0.23% 4.25%
ENE 0.47% 1.63% 1.92% 2.50% 3.20% 2.15% 1.16% 0.41% 0.17% 13.62%
ENE 0.17% 0.93% 1.16% 1.28% 1.80% 1.69% 1.05% 0.29% 0.17% 0.06% 8.61%
ESE 0.35% 0.29% 0.12% 0.06% 0.17% 0.99%
SE 0.06% 0.06% 0.23% 0.35%
SSE 0.52% 0.12% 0.06% 0.06% 0.06% 0.81%
S 0.06% 0.47% 0.76% 0.47% 0.12% 0.06% 0.06% 1.98%
SSW 0.06% 0.81% 0.99% 0.64% 0.23% 0.12% 0.17% 3.03%
SW 0.35% 1.28% 0.58% 0.35% 0.17% 2.74%
WSW 1.63% 2.21% 2.62% 1.98% 0.93% 0.47% 0.17% 0.12% 10.13%
W 2.27% 4.07% 4.48% 5.70% 3.73% 2.27% 1.16% 0.70% 0.12% 0.06% 24.56%
WNW 0.06% 1.40% 1.75% 2.68% 3.08% 1.98% 1.16% 0.87% 0.12% 0.06% 13.15%
NW 0.29% 1.05% 1.34% 1.51% 0.70% 0.76% 0.58% 0.06% 6.29%
NNW 0.81% 0.99% 0.29% 0.29% 0.29% 2.68%

Sum (%) 0.70% 13.85% 19.73% 19.50% 18.39% 13.97% 8.15% 3.67% 1.57% 0.41% 0.06%

Wind 
Direction

Frequency of occurance
Speed (m/s)
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Figure 6 Power spectral density graph for the wind speed data from Male International Airport for the period between the years 
2002 and 2006 

 

Examining the spectrum for the wind direction data (Figure 7) indicates that although 

the predominant period for wind speed is 4 months, the wind directions change on a 

predominantly 6 month period.  The magnitude of the 6 month cycle on the wind 

direction spectrum is 1.7 times greater than that of the 4 month cycle.  This evidently 

shows that the reversals in the wind directions occur on a biannual cycle rather than 

the commonly believed 8 months of westerly winds and 4 months of easterly winds. 

 

 

Figure 7 Power spectral density graph for the wind speed data from Male International Airport for the period between the years 
2002 and 2006 

 

6.2.2 TIDE 

Long-term water-level records for Male International Airport are available from the 

web site of University of Hawaii.  All coastal development projects require 
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determination of the water level or water datum.   Tide which consists of number of 

wave forms, termed tidal constituents generate many different water levels that are 

used as different datum.  The most commonly used tidal datum in the Maldives is the 

Mean Sea Level (MSL).   Since Hulhumale is adjacent to Hulhule, the astronomical tide 

at Hulhumale has been assumed to be same as that at Male International Airport. 

Spectral analysis of one years (year 2007) tidal records from Male International 

Airport (Figure 8) allowed establishment of the main tidal constituents M2 (Principal 

lunar semi-diurnal constituent), S2 (Principal solar semi-diurnal constituent), K1 (Luni-

solar declinational diurnal constituent) and O1 (Lunar declinational diurnal constituent) 

(Table 5).  Summation of M2, S2, K1 and O1 gave the approximate level of LLWL and 

approximate HHWL relative to MSL.  Summation of M2 and S2 gave the approximate 

MHHWL and approximate MLLWL while the summation of K1 and O1 gave the 

approximate MLHWL and MHLWL relative to MSL (Table 6). 
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Figure 8 Spectral density for the tide (year 2007) from Male International Airport 

 

Table 5 magnitude of the dominant tidal constituents for the tide at Male International Airport 

Tidal Constituent Magnitude (m) 
M2 (Principal lunar seim-diurnal constituent) 0.1716
S2 (Principal solar semi-diurnal constituent) 0.1427
K1 (Luni-solar declinational diurnal constituent) 0.1289
O1 (Lunar declinational diurnal constituent) 0.0535
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Table 6 Table summarizing tide levels at Hulhule, Male’ Atoll 

 

6.2.3 WAVE AND CURRENT 

Information on the swells around Maldives is limited, but there have been a few 

studies carried out around Male’ and Fuahmulak (southern region of Maldives).  Wave 

data for Male’ that were recorded for the period between June 1988 and January 1990 

revealed that the maximum significant wave height (Hs) recorded for the month of 

June 1989 was 1.23m with a mean period (Tm) of 7.53s.  For the month of July 1989 

maximum recorded Hs was 1.51m and the corresponding Tm was 7.74s.  In June and 

July 1989 mean wave periods were 5.0 – 9.0s and the peak wave periods within 8.0 – 

13.0s. Wave data for the period between September 1988 and July 1989 shows a 

probability of exceedence of Hs = 1.0 m was approximately 0.1 and of Hs = 1.5 m was 

approximately 0.0015 based on the wave data of period September 1988 to July 1989. 

JICA, (1992) reported that the wave climate in Male region is generally higher in the 

months of June, July and August with a predominant wave direction of S (180o). 

During October to December the waves have a shorter period with wave directions 

varying from S and W (180o -270o) (Figure 9). 

 

 

 

 

 

Tide level 
 

Water level referred to Mean Sea 
Level (MSL) (m) 

Highest Astronomical Tide (HAT) +0.64 
Mean Higher High Water (MHHW) +0.34
Mean Lower High Water (MLHW) +0.14 
Mean Sea Level (MSL) 0.0
Mean Higher Low Water (MHLW) -0.16
Mean Lower Low Water (MLLW) -0.36 
Lowest Astronomical Tide (LAT) -0.56
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Figure 9 Global distribution of mean monthly values of the mean wave direction for the months of January, April and October. 
Values are shown as direction vectors (from Young 1999) 
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According to DHI, (1999) the significant wave height (Hs) in the southern regions of 

Maldives exceeds 3m in about 0.1percent of the time (Figure 10). Figure 12 also 

shows that the highest waves are from W and S.  From NW, N, NE and E, significant 

wave height exceeds 1m in less than about one per cent of the time. 

 

Figure 10 Graphics showing the significant wave height and wave direction in the southern region of Maldives (source: DHI ,1999) 

 

 

Figure 11 Wave height Hs, exceedence curves for the southern region of Maldives (source DHI, 1999) 
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Hulhumale is located at the south eastern side of North Male atoll south of Hulhule. 

The swimming area proposed is located at the north eastern side of Hulhumale, this 

area is facing the outer atoll side. The main wave type received at the area is the 

oceanic swell received from the south eastern direction, while wind wave during NE 

monsoon will be coupled with swell waves. During SW monsoon the eastern quadrant 

of Hulhumale is sheltered.  

The current regime therefore is strongly dictated by the wave condition. Analysing the 

satellite image it is very clear that dominant current direction is east to west. The 

southern side of the island is connected to Hulhule via reclaimed road therefore water 

current is assumed to be flowing south to north at near shore area.  At the proposed 

swimming area water current is observed flowing east to west and north wards near 

the northern corner where current flows to deep lagoon at western side. 

 

Figure 12 Assumed current regime of eastern side based on wind analysis and swell waves direction. 
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6.2.4 BEACH ENVIRONMENT 

The eastern side of Hulhumale has a wide beach strip at the entire eastern quadrant. 

At some areas the initially laid revetments are entire covered in sand, while at other 

areas the revetment structure can be seen near the new vegetation edge. Moving 

northwards the shoreline is rockier due to water currents washing away the fines 

which leave the shingle and rocks exposed from the dredged material.  

The beach area near the proposed swimming area has wide beach berm and a gradual 

slope. The vegetation at the area is mostly grass and creepers (Ipomea sp). While 

near road side Sea lettuce and coconut trees are observed (all replanted trees). 

 

Figure 13 Existing beach condition at the area, the image on the right, near the vegetation edge revetment can be seen. Over the 
years the beach at this area has considerably widened due to accretion. 

 

Figure 14 Image on the left was taken on 2006 which shows the entire revetment structure, while image on the right is a recently 
taken image (2010) which shows significant accretion. Although some parts of the revetment structure still can be seen at near 
vegetation edge area. 
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6.2.5 TERRESTRIAL ENVIRONMENT 

The land base facilities area only has three types of trees, coconut trees, few Beach sea oak 
trees and Sea lettuce trees. The Beach sea oak trees are small trees while the coconut trees 
observed are mostly immature. The under growth is dominated by couple of grass types. 

The beach or shoreline vegetation is entirely of Sea lettuce, while the berm area is dominated 
by Ipomea (creeper). Several coconut trees are also observed planted parallel to the shoreline. 

 

 

Figure 15 Beach oak trees planted at the periphery of plot (left), beach berm area dominated by Ipomea sp (right) 

 

Figure 16 Waste collection area at the plot (left), coconut trees and Sea lettuce trees observed at the area (right) 

 

6.2.6 MARINE ENVIRONMENT 

The status of the marine environment at the swimming was carried out using standard marine 
survey methodologies to estimate the overall ecological condition of the area. A brief 
description of the survey methods are given in Section 4. 
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6.2.6.1 CORAL COMMUNITY  

Two sites were surveyed to establish a baseline for reef benthic community; one northern side 
of swimming track area (RF 1) and at the south side of swimming track area (RF 2). Live coral 
cover at site RF1 was 5.2%, while abiotic categories such as rock, sand and rubble was 88% of 
total cover (rock 23%, rubble 12% and sand 53%). Among the dominant and common live 
corals include: Acropora which includes mainly branching and encrusting forms (48%), Porites 
(23%) and Pocillopora (12%), while Pavona contributed to the remaining cover (Figure 17). 
Only 5 coral genera were recorded at this site (Figure 18). 

 

 

Figure 17 Estimation of benthic cover at site RF1.  

 

Figure 18 Comparison of the live coral community at site 1 
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Coral cover at siteRF2 was lower than site RF1, live coral cover at RF2 was 3.4% (Figure 19). 
Rubble, sand and rock cover was approximately 87%. Few recently dead coral colonies were 
also observed the area, these include mostly Pocillopora colonies. Unlike site RF1, Acropora 
cover at RF2 was higher (59%) followed by Pocillopora (24%) and Porites (12.1%), while 
other generas were in low abundance (Figure 20). Total of 6 coral genera was recorded at this 
site (Figure 20).  

 

Figure 19 Estimation of benthic cover at site RF2.  

 

Figure 20 Comparison of the live coral community at site 2 

 

0

10

20

30

40

50

Live coral Rock Rubble Sand CCA Turf 
Algae

Zoanthid Halimeda

Pe
rc
en

t c
ov
er
 (%

)

59.1
12.1

4.1

24

0.3 0.4

Acropora

Porites

Pavona

Pocillopora

Goniastrea

Favites



EIA Report for Proposed swimming track and land based facilities development project 
Hulhumale, Housing Development Corporation 
  Page 35 
 

 

Figure 21 Acropora branching colony observed at the site RF1 north of proposed swimming track area (left), Small colony of Porites 
amongst Acropora colonies (right) 

 

 Figure 22 General substrate condition at site RF2, few branching acrporids were observed at the area compared to site RF1 

 

6.2.6.2 SEAWATER QUALITY 

Seawater sampling was done at two locations, proposed location and alternative 

location approximately 400m south of proposed location.  Water samples were taken 

at days when recreational activity is highest (Fridays and Saturdays) and days when 

recreational activity is lowest (week days). During sampling at peak usage period 

approximately 400-450 people were counted at the immediate sampling area 

(estimated beach length of 200m). Water samples at site SW1 was taken north of 

outfall pipe. Mid usage period sampling was done during morning hours when number 

of people were around 50 -100. Low or no use period sampling was done during a 

week day. For alternative site (SW2) test was done for peak and no use period.  

Enterococci level was very high for the peak period for SW1, which were 1340 colonies 

per 100ml. This was more than three times the category D range for WHO guideline 
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values for microbial quality for recreational waters1 (category D is the range where 

colony count is greater than 500 per 100ml, above this level there may be a 

significant risk of high level of minor illness transmission). The sample results for mid 

use period showed inconsistency in the test report which for some reason gave lower 

number of total coliform compared to enterococci count. This is perhaps a report error 

when inquired with the laboratory they suggested to redo the test. Test for low usage 

or no usage period sampling was done during a week day, which showed enterococci 

level at 32 colonies per 100l.  

Although faecal coliform was 0/100ml for all test enterococci levels was high 

suggesting possible seepage from the outfall pipe, although this is not confirmed. Also 

it has to be noted that recreational bathing takes place without any control, in terms 

of showering before entering bathing waters since it is not practiced in the Maldives. 

And it has to be noted that even for bathing areas at Male’ according to consultation 

with EPA, water section, enterococci levels are greater that acceptable levels. And it is 

very unfortunate that this kind of information is not made public or publicized.  

At SW2 (alternative location for swimming track), during peak usage period 

enterococci levels were 152 count/100ml, while during low or no usage period at 0 

count/100ml. The enterococci level was lower at peak usage period at SW2 is due to 

low density of bathers, which falls in to low level contamination range (41-200 

count/100ml)2. Since sampling was done during a windy day of NE monsoon, there is 

possibility of flow of surface current south wards, in which case contaminants from 

north side maybe carried by water current to alternative site.  

 

Table 7 Water test results for the samples (chemical test was done for SW1 only, while microbiological test was done for site RF1 
and RF2 

Parameters SW 1   Sw2 

Peak Mid Low Peak low 

Physical appearance clear 
 

   

pH 8.5 
 

   

Salinity (mg/l) 35400 
 

   

Nitrite (mg/l) 0 
 

   

Nitrate (mg/l) 0 
 

   

Dissolved oxygen (mg/l) 5.8 
 

   

Biological Oxygen demand (mg/l) 26 
 

   

                                                                 
1 Guidelines for safe recreational water environments; Volume 1 Coastal and fresh water; 2003 World 
Health Organization, Geneva 
2 Water quality guidelines are based on 95% percentile value of enterococci /100ml derived from Guidelines 
for  safe  recreation al water environments, WHO. Since  time  frame  for multiple water  samples  to do  the 
calculations was not possible, results are based on single point results. 
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Chemical oxygen demand (mg/l) 412 
 

   

Total coliform count / 100ml 1664 06 62 200 38 

Faecal Coliform count / 100ml 0 0 0 0 0 

Enterococci bacteria/100ml 1340 1800 32 152 0 
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7 PUBLIC CONSULTATION 

Public consultations as discussions and interviews were done with the following 

stakeholders; 

 

• Ministry of health and family 

• EPA, Ministry of Housing Transport and Environment 

• Housing Development Corporation 

• Mooinc Pte Ltd 

 

 

7.1 MINISTRY OF HEALTH AND FAMILY 

As a major stakeholder of public health related issues in the Maldives, Ministry of 

Health and Family was requested to provide their opinion on the issues of their 

concern with regard to the construction of a public swimming area Hulhumale.  

Two representatives from Environmental Health and Vector Control Section (EHVCS) 

were met on 25th January 2010 to brief about the project and identify their concerns 

with regard to health related issues. 

It is the understanding of the consultant that there are no existing guidelines specific 

to the Maldives with regard to health and safety at pubic recreational facilities 

especially that of public swimming areas.  This was confirmed by the representatives 

from EHVCS. However, they pointed out that although this is lacking right now, they 

see the importance of such guidelines. As a basic standard they see such a facility 

comply with health and safety standards for such facilities as required by World Health 

Organization (WHO).  Specific environmental quality standards that need attention 

were health and safety standards, water quality standards, and air quality standards.   

The Department of Public Health stakeholders were briefed on the specifics of the 

swimming area as discussed in the project description.  The conceptual design 

criterion for the swimming area is 140 persons at the area at given time (7 square 

meters per person).  This is a relatively low density for a swimming area. It is noted 

that the swimming area is designed without an enclosure (no boundaries around the 

swimming area (free water flow across the lagoon).  It should also be noted that the 

swimming area is in the proximity of the sewage outfall pipe line of Hulhumale. 

Although the outfall is located off the reef slope a few 100 meters away from the 

swimming area there is potential for leakage from the pipe either from accidental 

damage or normal wear and tear. As general guidelines the ware quality standard for 
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the swimming area is based on WHO guidelines for recreational waters. DPH is assures 

that the water quality of the swimming area is tested for bacteriological standards 

required by WHO and the EIA approval should be based on these minimum standards. 

They were also informed that the water quality assessment would be also incorporated 

into a monitoring program. Such monitoring is also a requirement of the as indicated 

by DPH. 

Swimmer health and safety is another issue raised by DPH. As the swimming area and 

associated facilities were constructed and operated under the specification required by 

Housing Development Cooperation (HDC) of Maldives health and safety issues are in 

principle met by to their requirement. Specific environmental issues relevant to the 

associated facilities such as waste disposal, general hygiene, health and safety are 

discussed with the representatives of DPH. The most important health and safety issue 

where they want to make sure that the swimming area is patrolled by a lifeguard. 

 

7.2 EPA, MINISTRY OF HOUSING, TRANSPORT AND ENVIRONMENT 

Consultation with EPA was done during February 2010; discussion was done with 

personnel from water section of EPA (former MWSA). According to the personnel, the 

most important aspect which concerns them is the water quality of recreational 

waters. According to the personnel from EPA, water quality test at swimming track and 

artificial beach area in Male showed alarmingly high enterococci levels during peak 

usage periods. Also due to semi enclosure of area contaminants are stagnant and are 

detrimental to general health of recreational bathers. According to the personnel EPA 

has no guidelines published for water quality of recreational bathing areas, but has for 

swimming pools and other fresh water bathing facilities.  

The personnel from EPA were informed about the water test results, which showed 

enterococci levels three times higher than WHO guideline. Representative from EPA 

stated similar patterns are observed at Male swimming areas. He also stated that this 

information are not publicized, and also stressed the need to make these data public. 

The representative from EPA was also briefed about the outfall pipe located adjacent 

to the swimming area; he stated that normally if such high bacteria count is seen, 

source of this increase should be identified. The representative was briefed that the 

scope of the EIA does not cover this aspect. Therefore the representative and 

consultant came to agreement that alternative site should be assessed.  
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7.3 HOUSING DEVELOPMENT CORPORATION (HDC)  

Consultation with Housing development unit was done during January 2010 at HDC 

office in Hulhumale. During the meeting personnel from HDC was briefed about the 

information gathered from field data collection, consultation with stakeholders and key 

issues identified. Personnel from HDC stated that they also wants to regulate the 

usage of the eastern side recreational area, and due to the information received by 

EIA consultants are planning to conduct water quality assessment of the area. 

Personnel from HDC explained that they thought, the initial EIA done for Hulhmale 

development covers all expects of development at Hulhumale, and therefore started 

excavation of swimming track area. But after one of the staffs, informed about 

possible requirement of EIA for the swimming track area development, excavation 

work was stopped and relevant government authorities were consulted. Therefore with 

consultation with government authorities it was decided to stop all project activities 

and finish the environmental reporting requirement. According to personnel from HDC 

only a small area was excavated at the time (around 20m length area). 

The EIA consultant briefed HDC personnel about the pressing issue of alarmingly high 

count of Enterococci at swimming track area, and informed about possible alternative 

locations. According to him the only available area is some 400m south of proposed 

location near a proposed park area. According to the personnel form HDC, swimming 

area can only be placed at such an area, since land based area has to go along with 

the swimming track. Therefore EIA consultant and HDC personnel agreed on the area 

400m south of proposed location as a potential alternative location. 

EIA consultant also highlighted the importance of regular water quality monitoring at 

the swimming track area and to include this component along with the agreement of 

swimming track and land based facilities management with the operator. The 

personnel from HDC stated that they want to keep a keen eye on this issue therefore 

HDC will take up the regular monitoring work, since it involves public health in 

general. 
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8 ENVIRONMENTAL IMPACTS 

 

8.1 IMPACT IDENTIFICATION 

Impacts on the environment from various activities of the proposed development 

works (constructional impacts) and operation impacts have been identified through 

interviews with the project management team, field data collection surveys and 

consultation with key stakeholders.  

 

Possible impacts arising from the proposed development and operation works are 

categorized in to 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 in to 

intensity of impacts (negligible, minor, moderate and major) for identifying best 

possible remedial (mitigation measures) action to be taken. Below (Table 8) are the 

impact categories: 

 

Table 8 Categorized scale of impact prediction 

Impact 
category 

Description 
Reversible/ 
irreversible 

Cumulative impacts 

Negligible 
the impact has no significant 
risk to environment either short 
term or long term 

Reversible no 

Minor 
the impact is short term and 
cause very limited risk to the 
environment 

Reversible no 

Moderate 

Impacts give rise to some 
concern, may cause long term 
environmental problems but are 
likely short term and acceptable 

Reversible May or may not  

Major- 
impact is long term, large scale 
environmental risk 

Reversible 
and 
Irreversible 

Yes, mitigation 
measures has to be 
addressed 

 

Since land based construction work will be done by conventional methods, impacts 

during construction phase is only given for excavation works, while operational 

impacts are discussed for swimming area usage. 
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8.2 LIMITATION OR UNCERTAINTY OF IMPACT PREDICTION 

 

The Hulhumale eastern side has been used as a recreational bathing area for a 

number of years now by residents of Hulhumale and people from Male. Although 

eastern side is used as a bathing area, there is no record of water test done in regard 

to public health safety issue. Therefore it is very difficult to verify long term water 

quality changes at the area. The outfall pipe is located very close to the swimming 

area,  it is not known whether leakage test have been don for the lagoon side, 

although reef slope area is checked on contractual basis. 

At present there is no publicized guideline for coastal recreational waters in Maldives 

although swimming pool or fresh water guidelines are available for desalination water 

and tourist industry.  

 

8.3 IMPACTS DURING CONSTRUCTION STAGE 

 

8.3.1 EXCAVATION WORKS 

The swimming track area will be excavated to -3MSL, while dredged spoil will be 

transported on trucks to central park area of Hulhumale. Since excavation will be done 

near shore and considering water currents, minor impacts are envisaged. The current 

direction is east to west at the area, moving north wards. Therefore sediment plume 

will be directed northwards. 

Since live coral is not observed at immediate impact area, impact on live coral is minor 

or insignificant. 

 

8.3.1.1 DISPOSAL OF DREDGED MATERIAL 

Dredged material will be disposed at the central park area, using trucks for 
transportation. The main road across the island will be used for transport. Ground 
water impacts is thought to be minor to insignificant since  Hulhumale is entirely of 
reclaimed land, also residential area is far from disposal site. 
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8.3.1.2 SEAWATER QUALITY AND SEDIMENTATION IMPACTS 

Impacts on seawater quality is minor, since dredging works will be done close to shore, 

also current flow at the area will be towards the northern side and at corner area 

towards western side. The immediate and indirect impact areas is void of live coral 

therefore sedimentation impacts will be minor to insignificant. The area in between 

Hulhumale and Club med thick growth of seagrass is observed. Sedimentation impact 

on this habitat will be minor. 

 

8.3.2 VEGETATION  CLEARANCE AT LANDBASE FACILITIES 

The land base facilities area at present is used as a waste collection area. HDC Plc has 

stated that they will remove the waste collection area and use the main waste 

management area located at the southern side of the island in the future. All existing 

vegetation at the area is replanted trees after reclamation work was finished. At 

present the area has a number of coconut trees and Sea lettuce trees around the 

vegetation edge area.  

 

8.3.2.1 EFFECTS ON GROUNDWATER QUALITY 

No impact is envisaged on groundwater since the land based structures will be single 

storey buildings. 

 

8.3.3 AIR AND NOISE POLLUTION 

Operation of heavy machinery and construction related equipment will contribute to 

noise pollution. Noise pollution during the construction works will be mainly due to the 

operation of excavators, trucks, concrete machines and construction works.  

Air pollution due to the project will be mainly due to operation of heavy machinery like 

excavators, trucks and concrete machines. Heavy machinery and equipments used 

during construction phase that can cause air pollution; 

 

 - Excavators  

 - Diesel generators, pumps 

 - Trucks 

 - Concrete machines 
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The land base development area is close to existing residential area, therefore noise 

pollution will be impacted at the area. All this may be the case at the present many 

plots are under construction therefore this impact is not solely due to construction 

work at the proposed location. 

 

8.3.4 SOCIAL IMPACT 

The proposed swimming track area at present is the most used area of the beach strip 

for recreational purposes, therefore development work at the area cause disturbance 

to the public using the area.  

Excavation works will generate sediment plume which will cause unpleasant 

experience to the bathers, this impact is unavoidable but can be restricted on peak 

usage days like weekends. 

Impact from transportation of dredged spoil to disposal site is envisaged to be minor, 

since the main road is considerably wide allowing safe use by residents and 

contractor’s vehicles. 

 

8.4 OPERATIONAL IMPACTS 

Impacts during operational stage are only discussed for the swimming track area 

usage since this activity directly impacts public health of recreational bathers. As for 

impacts regarding operation of land based facilities, no significant impacts are 

envisaged since it will be operated as a normal restaurant. Public hygienic standards 

for restaurant operation are regulated by Ministry of Health and Family who grants 

license for operation of food outlets. 

The most important aspect to discuss is the water quality of recreational bathing area 

during peak usage days namely weekends and public holidays. Also it is important to 

limit number of people using the swimming track area to maintain hygienic and safety 

standards.  

 

8.4.1 IMPACT ON WATER  QAULITY 

Faecal pollution of recreational water can lead to health problems because of the 

presence of infectious microorganisms. These may be derived from human sewage or 

animal sources. 
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Recreational waters generally contain a mixture of pathogenic and non-pathogenic 

microorganisms. These microorganisms may be derived from sewage effluents, the 

recreational population using the water (from defecation and/or shedding), livestock 

(cattle, sheep, etc.), industrial processes, farming activities, domestic animals (such 

as dogs) and wildlife. In addition, recreational waters may also contain free-living 

pathogenic microorganisms. These sources can include pathogenic organisms that 

cause gastrointestinal infections following ingestion or infections of the upper 

respiratory tract, ears, eyes, nasal cavity and skin3. 

Infections and illness due to recreational water contact are generally mild and so 

difficult to detect through routine surveillance systems. Even where illness is more 

severe, it may still be difficult to attribute to water exposure. Targeted epidemiological 

studies, however, have shown a number of adverse health outcomes (including 

gastrointestinal and respiratory infections) to be associated with faecally polluted 

recreational water4. 

The baseline water quality data shows very high levels of enterococci at the eastern 

side lagoon area (proposed swimming track area) during peak usage period 

(1340colonies/100ml). It is not sure whether these values are directly related to 

shedding bathers alone or coupled with possible seepage from outfall pipe a few 

meters north of proposed swimming area. The outfall pipe will be always at a positive 

pressure, which means seepage of contaminants due to ware and tare or other kind of 

damage (possible damage during NE monsoon). It is very unlikely that contaminants 

from ocean outfall will reach the swimming area due to its depth and length from 

shore. Although this maybe the case it has to be noted that swell waves are almost 

parallel to the reef line, therefore allowing some level of contaminants to reach 

eastern lagoon. 

It is very likely that bathing density at immediate swimming track area be higher than 

present time, which would inevitably increase pathogens from shedding. Although 

people using the swimming track can be advised on showering before entry to track, it 

will be impossible to manage usage beyond swimming track perimeter. It is noted that 

people using the beach area also uses the area as a picnic location, therefore some 

level of cooking and preparation of food also takes place. During number of visit it was 

noticed that plastic bags, bottles and other solid waste are left at beach area which are 

then washed away or sometimes collected at berm area during high tide. On one 

occasion, washing of dirty plates and glasses was also observed. This will also cause 

water quality impacts. The use of eastern side beach strip is not regulated at present, 

although the barbeque area is somewhat regulated (demarcation of area and 

placement of grills).  

  

                                                                 
3,4 Guidelines for safe recreational water environments; Volume 1 Coastal and fresh water; 2003 World 
Health Organization, Geneva 
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9 ALTERNATIVES 

During consultation with Housing Development Coroporation, it was known that the 

land based facilities location is dependent of the swimming track location, therefore if 

swimming track area is to be changed so will the land based facilities location. 

Although this maybe the case, swimming track area can only be changed to locations 

where in the land use plan of Hulhumale, land is demarcated for public park. Therefore 

alternative location for land based facilities are not discussed in this section, also 

method of construction of land based facilities are also not discussed since 

conventional building methods will be used.   

In terms of alternative location of dredged spoil disposal sites, it has to be noted that 

entire island of Hulhumale is reclaimed, while many empty plots are also available for 

stockpiling. Many sand stockpiles are also observed throughout the island, mostly far 

from residential areas. The proposed location of sand stockpile is central park area, 

where HDC proposes to develop as a public park. Therefore alternative for sand 

stockpile is not discussed. 

Considering alternatives, land use plan for Hulhumale has to be considered. In this 

regard the swimming track location cannot be very far from existing or planned 

residential areas in the near future.  

 

9.1 CONSIDERED ALTERNATIVES 

Alternative sites for swimming track area is proposed from the eastern side of the 

island, since available land for land based facilities are only located at this side of the 

island. Below are details of sites. 

 

 Proposed location; eastern side of the island of align to main cross road of the 

island. 

 Alternative location; approximately 400m south of proposed location near 

recently sold residential plots at beach front area. 

 

9.2 COMPARISON OF ALTERNATIVES 

Assessment of proposed methods and alternatives are given in Table 9. The 

disadvantages and advantages of the options are given in terms of feasibility, 

environmental point of view and cost. 
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Table 9 Comparison of alternatives 

Item Option Advantage Disadvantage 

Swimming track area  Proposed  location  (align  to  central 
cross  road  location  at  the  eastern 
side of the island) 

 Close to existing residential areas
 Some  level  of  excavation  has  already  been 
done at the lagoon area 

 Minimum distance to disposal site 
 

 Proposed  swimming  track  is  location  at 
present  busiest  recreational  area 
(possibly  due  to  excavation  already 
done),  therefore  general  public  will  be 
barred  from  use  of  this  area  except  by 
paying entry charges to operator. 

 Presence of a outfall pipe just at adjacent 
to  the  swimming  track area, making  the 
area  vulnerable  to  possible  leakage  of 
contaminants  in  the  event  of  vandalism 
or natural cause of damage to the pipe 

 Since  majority  of  recreational  bathers 
use  the  area, enterococci  levels  is  three 
times higher than the WHO standard for 
recreational bathing waters.  

Alternative  location  (approximately 
400m south of proposed location) 

 Enterococci  levels  low  at  the  area  during 
peak hours of usage.  

 Relatively far from outfall pipe (400m south) 
 Proximity to new development area  

 Distance  to  disposal  site  greater 
compared to proposed location.  

 Beach  area  is  not  as wide  as  proposed 
location (not a significant disadvantage) 
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9.3 SELECTION OF ALTERNATIVES 

The selection of swimming track area is focused primarily on public hygiene issue. The 

presence of an outfall pipe is a significant disadvantage if considering usage of the 

area as a bathing or recreational swimming area. At present the proposed area is the 

busiest area for recreational use by general public, therefore restriction of usage at 

this area is a negative social impact. Although the area is restricted (no physical 

restriction is proposed), general public can access the facility by paying entry charges.  

Considering both alternatives and above mentioned points, the proposed location is 

not the most ideal location, if considering public safety and hygiene. The proximity of 

outfall pipe increases the uncertain impacts of the area (possible leakage by vandalism 

or natural causes. Considering the alterative location, it is approximately 400m south 

of outfall pipe, also assessing the general current flow pattern of the reef area; the 

alternative location is upstream of outfall pipe. Therefore in the event of possible 

leakages impacts to alternative location is low. The seawater quality assessment done 

at the area revealed that enterococci levels at the alternative site are within the 

allowable levels of water quality (WHO guideline, enterococci levels within 41-

200/100ml) compared to proposed location proposed site.  

Therefore considering importance of public health impacts due to operation of 

swimming area, the alternative site is selected. This site is selected largely on the 

grounds that outfall pipe is location at close proximity to proposed site. 

 

Table 10 General description of alternative site 

Description       
Average depth of area  0.8‐1.0 MSL 

Lagoon substrate type  Sandy 

Live coral cover  0.00% 

Estimated volume of dredged material     2200m3 

Vegetation types at land side    Mostly shrubs 

 

9.4 NO PROJECT SCENARIO 

In terms of no project scenario, no development means avoidance of envisaged 

environmental impacts. But considering the environmental impacts, impacts identified 

are envisaged to be insignificant to minor, therefore in terms of environmental 

impacts, detrimental impacts are low.  

Considering social impacts, development of swimming area will restrict public usage of 

the area, but swimming area still is accessible with entry charges. It has to be noted 
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that life guards will be placed at the swimming track area, thereby increasing the 

public safety.  

Development of swimming track area and associated land based facilities will provide 

additional value to the urbanization work done by HDC. The changing and toilet facility 

is a necessity to ensure acceptable hygienic condition is maintained at the bathing 

area. At present enterococci levels of the recreational area is very high, which 

increases the probability of recreational bathers of minor infections such as 

respiratory, skin, gastrointestinal and ear infections. Therefore considering these 

points no development is not a viable alternative.  
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10 MITIGATION PLAN 

There are a number of actions that can be taken to minimize or avoid impacts 

altogether. Those that are explored below emerged out of the discussions and 

consultations during this EIA and from the past experience of the consultant. 

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. 

Mitigation measures are only discussed for the construction period for deepening of 

swimming area and for operational stage of swimming track facility. Since construction 

of land based facilities are done using conventional methods, mitigation are not 

proposed for this component. 

Commitment letter for financing and carrying out of mitigation measures and 

monitoring works outlined in this EIA report is given in Appendix 3. 
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Table 11 possible environmental impacts and mitigation measures for the proposed project 

Possible Impacts Mitigation measures Location Time frame 
Impact 

intensity 

Institutional 

responsibility 

Estimated cost 

(USD) 

Littering on 

terrestrial and 

marine environment  

Littering, accidental disposal and 

spillage of any construction 

wastes should be avoided by pre-

planning ways of their 

transportation and unloading at 

the harbor area. Careful planning 

of the work activities can also 

reduce the amount of waste 

generated. 

Lagoon 

and harbor 

area 

During 

construction 

Minor to 

moderate, short 

term impact 

Contractor,  N/A (no 

additional cost) 

Damage to reef 

during excavation 

works  

Demarcation of excavation 

boundary with stakes as a 

reference for heavy machine 

operators  

Lagoon During 

construction 

Minor, short 

term impact 

Contractor,  N/A 

Public safety At least two life guards on duty 

during peak hours (one for each 

track), while one life guard during 

low usage period  

Swimming 

track area 

During 

operational 

stage 

Sustained 

impact 

HDC Should be 

included in the 

contract of 

operator 
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Sign boards placed at swimming 

track area advising on safe usage 

and practices 

Swimming 

track area 

During 

operational 

stage 

Sustained 

impact 

HDC/ contractor USD 100-

150.00 

 

General hygiene  

 

All bathers of swimmers to take a 

shower before entering the track, 

to ensure contamination from 

shedding is kept to a minimum 

Swimming 

track area 

During 

operational 

stage 

 Sustained 

impact 

Contractor N/A  

 

Cleaning of immediate beach area 

(waste food items, juice bottles.. 

etc) 

 

On land/ 

lagoon 

During 

operational 

stage 

Sustained 

impact, waste 

dumped by 

people at north 

eastern side 

may be washed 

by water 

current to 

swimming track 

area 

Contractor N/A, Should be 

included in the 

project 

operational cost 

Placement of waste collection bins 

at the beach and park area 

land During 

operational 

stage 

Long term 

impact 

Contractor USD 100-

150.00 
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11 MONITORING PROGRAM 

Monitoring is the systematic collection of information over a long period of time. It involves 

the measuring and recording of environmental variables associated with the development 

impacts. Monitoring is needed to; 

 

 Compare predicted and actual impacts 

 Test the efficiency of mitigation measures 

 Obtain information about responses of receptors to impacts 

 Enforce conditions and standards associated with approvals 

 Prevent environmental problems resulting from inaccurate predictions 

 Minimize errors in future assessments and impact predictions 

 Make future assessments more efficient 

 Provide ongoing management information 

 Improve EIA and monitoring process 

 

Since the development work is expected to have minimum impact of marine environment, 

monitoring is only proposed for the water quality of the swimming track area. Key indicators 

such as Enterococci, total coliform and Feacal coliform test are proposed which will be used 

to compare with WHO guideline for safe recreational water environment.  

 

Table 12 Monitoring program for construction/Operational phase of the project 

Category Methodology Sampling 

frequency 

Estimated cost 

for monitoring 

Sea water (sea 

water tested for 

contaminants  

Water samples sent 

to Food and drug 

authority for 

analysis. Following 

parameters are to be 

tested total 

coliforms, faecal 

coliforms and 

Enterococci bacteria 

Every month 

during 

construction and 

every two weeks 

(Fridays) during 

operational stage  

Rate per test set 

USD 50.00 
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12 CONCLUSION 

The environmental impacts associated with the proposed project are considered to be minor 

due to small scale of the project. This conclusion is based on the evaluation and various 

components of the proposed project, implementation methods discussed, finding of the 

existing environment and environmental components that are likely to be affected. The 

significant environmental components associated with the project are; 

 

• General hygiene and health of public 

• Near shore lagoon water quality (microbial) 

 

Based on the existing setting and the nature and design of the project it is unlikely to cause 

any significant change near-shore coastal hydrodynamics or terrestrial environment. 

Evaluation of the terrestrial environment revealed that project area is empty plot with very 

few trees.  

Therefore, with due consideration to the environmental components identified above and 

the extent of the project activities and their likely and predicted impacts identified the 

consultant concludes that the project components and designs are feasible and appropriate 

mitigation measures have been considered to correct and minimize any unfavorable 

environmental changes. 

During consultation with EPA water section and personnel from Ministry of Health and 

Family, it was known that some level of water quality analysis has been done at Male 

recreational swimming area. Although this may be the case, these information or data are 

not open to public domain. It is the consultant’s view that this information be publicized to 

make the general public aware the need for safe recreational waters. 
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 APPENDIX 1 TERMS OF REFERENCE 
  











EIA Report for Proposed swimming track and land based facilities development project 
Hulhumale, Housing Development Corporation 
  Page 57 
 

APPENDIX 2 SITE PLAN 
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APPENDIX 3 COMMITMENT LETTER 
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APPENDIX 4 LIST OF PEOPLE MET 

 

 

Mr. Mohamed Shahid Public Health Program Officer (DPH)  Ministry of Health and Family 

Ms. Mariyam Vaseela Senior Public Health program officer (DPH)  Ministry of Health and Family 

Suhail Ahmed  Deputy Managing Director    Housing Development Corporation 

Ahmed Azleem Ibrahim Senior Planning Officer    Housing Development Corporation 

Ishaq Ahmed Naseer Assistant Administrative Officer (Water section) EPA, MHTE 

Mohamed Ishan Saeed       Mooinc Pte Ltd   
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