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7. Description of the Natural and Human Environment 

The description of the Natural and Human environmental baseline conditions are based 

on field observation from surrounding area (South East Side of Male’).  

 

The terrestrial environment at Solidarity Memorial Monument area is characterized by a 

landscape of paved road. As with all other coastal zones in Male’, the surrounding area is 

protected by about 1m high Sea Wall, which separates the land area from sea. Unlike, 

many other areas of Male’, the surrounding area has no shops and residential buildings. 

However, some small mobile carts are seen in the vicinity selling light food stuffs and 

drinks (figure 8).  

 

Figure 8: A mobile cart in the surrounding area 

 

 

 

7.1. Rare and endangered species 
 
Under Environmental Protection Law of Maldives some bird species are protected. These 

includes White Tern , Lesser Noddy , Brown Noddy, Sooty Tern , Birdled Tern , Common 

Tern , Lesser / crested Tern , Great Crested Tern , Sterna Crested Tern , Black-naped 

Tern, Gull-billed Tern , Audobon’ s Shearwater , Wedge-tailed Shearwater, Fiesh-footed 

Shearwater , Lesser Frigatebird, Great Frigatebird and White-tailed Tropicbird.  
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Field observations of the Solidarity Memorial Monument project site indicates no 

protected bird species exists in the area. Fishing and collection of Black coral, Triton 

Shell (Conchs), Giant Clams, Berried and small lobsters, Turtles, Napolean Wrasse, 

Dolphins, Whale Sharks, Whales Black coral, Triton Shell (Conchs), Giant Clams, Berried 

and small lobsters, Turtles, Napolean Wrasse, Dolphins, Whale Sharks and Whales are 

prohibited in the Maldives. These animals are not observed in the proposed site.  

 

7.2. Protected areas 
 
There are 25 marine protected areas in the Maldives. In addition to these protected dive 

sites, an area has been declared as protected area in 2004, in Addu atoll, known as 

Eidhegili kilhi and this area is the first protected area that encompasses both marine and 

terrestrial habitats. Under the Environment Protection and Preservation Act of Maldives, 

additional sites have been designated as protected areas from the 14th of June 2006. 

They are; (www.erc.gov.mv) 

 

• Baa Atoll’s Olhugiri and surrounding environment including its reefs and lagoons: 

Olhugiri is the natural habitat of the protected sea bird, Great Frigate. The island is 

also a breeding site for turtles and natural habitat of the mangroves which are 

threatened species throughout the country. 

• Ga Hithaadhoo and the surrounding environment including its reefs and lagoons: 

Hithadhoo is the natural habitat of the protected Lesser Frigate Bird. 

• ADh Hurasdhoo and the surrounding environment including its reefs and lagoons: 

Hurasdhoo has unique geomorphological formation and a fragile environment which 

calls for its preservation. 

• Mangrove Habitat of K. Huraa: Mangroves are a threatened species throughout the 

country and do not exist within the region of Male’. In addition to its mangrove, 

surrounding the site is also a natural habitat for variety of trees and other living 

organisms. The mangrove area of K. Huraa is also an educational and nature spot for 

students and tourists. 

 
These sites have been mainly protected for long term conservation of biodiversity and 

the preservation of natural environmental habitats. None of the dive sites and recently 

protected sites are in the vicinity of the project area. 

 

7.3. Air quality 
 
Emissions from the motor vehicles are already a significant issue and a concern in the 

capital Male’. The proposed Solidarity Memorial Monument area is no exception to this. 

Towards evening, vehicles in the area seem to get dense. The only regulatory measure 
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to minimize the impacts from motor vehicles is a road worthiness certification imposed 

by the Ministry of Transport and Communication on motor vehicles every two years.  

 

The only point source of emissions is STELCO Powerhouse (figure 9). The powerhouse 

is the only source which emits exhaust fumes continuously all year around. This point 

source is about 400m away from the project proposed site. The powerhouse exhaust is 

equipped with appropriate exhaust chimney. The tropical climate with monsoonal winds 

provides an environment with good flushing and mixing of air and leaves little or 

virtually negligible traces of foul air in the immediate environment from the powerhouse 

exhaust emissions. 

 

Figure 9: STELCO power house-point source of emission 

 

 

The air in the surrounding area is also influenced by the effects of Wind-Blown Spray 

and the Salt Particles. Often wind-blown spray being blown into the atmosphere leaves 

behind particles of salt to become condensation nucleus at a later time by each droplet. 

Water will sometimes condense on salt particles when the relative humidity is as low as 

70%. As the wind speed increases over the sea, crests of the waves become higher, 

streaks of foams are blown through the air, and eventually spray begins to form from 

the breaking waves and the effect increases with wind speed.  

 

Stelco power house 
chimney 
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7.4. Noise 
 
Noise pollution is not a significant human health issue in most parts of the Maldives. 

However, due to high density of vehicles and traffic congestions, the noise is an issue in 

the capital island, Male’. The most significant source of noise in the project site would be 

from the vehicles. The mentioned powerhouse compound is sound proof and the building 

is equipped with sound attenuators and is far from the vicinity of the project site to have 

any negative impact due to noise from the powerhouse. 

 

7.5. Vegetation 
 
As with other costal areas in Male’, neither natural vegetation nor outstanding biological 

resources exists in the project area. However, a park area (East West Park - figure 1) 

about 20m away from the proposed site exists and some planted trees exist in the 

surrounding area (figure 10).  

 
Figure 10: Vegetation in the surrounding area. 

 

 
 
 

7.6. Coastal Environment 
 
This section will look at the existing shore protection measures, shoreline modifications, 

beach geomorphology, oceanography and hydrodynamics around the area. The coastal 

environment has been mainly assessed qualitatively by visual observation, photographic 

records including recent and past aerial photos. Site observations and photos indicated 

that after 1987 tidal wave event, the area had been highly modified up-to-date. The 
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area is protected by 1m high sea wall, which was build after 1987 event. High wave 

action can be seen outside the sea wall (figure 11).  

 

Figure 11: High wave action observed in the surrounding area and occasional 

flood occurs. 

  

 

The eastern and southern side ridge of Male’ is higher than the Western and Northern 

side.  The project site area has storm deposits or coral rubble deposited by high wave 

energy action (figure 12).  

Figure 12: Storm deposits and Coral rubbles 
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In addition to this, small sandy beach is located in the vicinity of proposed project area 

(figure 13). On the seaward of the project area, granite blocks are laid along the sea 

wall to dissipate incoming waves as the reef flat is very close to the beach and sea wall.   

 

Figure 13: Sandy Beach in the project proposed area 

 

 

 

7.7. Bathymetry 
 
Bathymetry around the project area has been surveyed for Dhiraagu Submarine Cable 

Network Project (DSCNP). No separate bathymetry survey for the proposed Solidarity 

Memorial Monument project has been carried out. The DSCNP survey indicates that 

consolidate rock flat presents in the area (figure 14) and then the depth gradually 

increases to 8-10m before sloping to a depth of 25-30m. The reef system then slopes to 

ocean depth.  
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Figure 14: Consolidate rock flat was observed in the project area 

 

 
 

7.8. Marine Environment 
 
Marine environment of Maldives is highly diverse in context of coral reef environment in 

which the whole Maldivian island ecology is dependent. The coastal marine environment 

is comprised of several coral reef related marine organisms many of which are 

ecologically important in addition to the myriad species in the ecosystem. In the coastal 

environment of the Maldives, there are over 1200 species of fish, more than 200 species 

of corals, 13 species of mangroves, several species of sea grasses, 25 species of whales 

and dolphins and five species of sea turtles.  Reef environment is highly important for 

Fisheries and Tourism industry of Maldives and hence essential for Maldives economy. 

 
Marine environment of the proposed area mainly consists of coral reef system. This area 

is highly exposed to southwest monsoon waves and current regimes. Qualitative 

assessment of the shallow area where the proposed Solidarity Memorial is to be 

constructed and the nearby area was assessed during the field visits. The bottom of the 

sea area is covered with different types of live corals and rocks. 
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7.9. Sea Water  
 
The field observations indicate that the sea area is clean and no pollution is observed 

since there is good unrestricted flow of sea water in the surrounding area. Average sea 

temperature around the area is found to be about 28 degrees Celsius.  

 

7.10. Currents, Tides and Waves 
 
Oceanographic currents are driven by two monsoonal winds, namely the westerly and 

the easterly wind. During Northeast (NE) monsoon (January to March), the westerly 

flowing currents tend to dominate. On the other hand, during Southwest (SW) monsoon 

(May to November) easterly currents dominate. The changes in current flow patterns 

occur in April and December. In April the westward currents are weak and eastward 

currents flow will slowly take place. Similarly in December eastward currents are weak 

and westward currents will take over slowly. These two months corresponds to transition 

periods of Southwest monsoon and Northeast monsoon, respectively. The ocean 

currents flowing through channels between the atolls are driven by the monsoon winds. 

Near shore currents are slightly different from the oceanic currents and are largely 

influenced by the location, orientation and morphology of the reefs around the area. 

 

There are three tide stations in Maldives; one in the North (H. A. Hanimaadhoo), one at 

Central (Hulhule) and the other in the South (S. Gan). The nearest tide station to Male’ 

is at Hulhule. Tide data from North and South indicates tidal variation of about 0.15m 

from North to South, where the tidal range is slightly larger in the Southern Atolls of 

Maldives. Tidal measurements from Hulhule can be applied to Male’ because of the 

proximity of the two islands and insignificant tidal variations throughout the Maldives. 

Data from tide station at Hulhule indicates tidal range of about 1m in central parts of 

Maldives. The highest astronomical tide level is +0.64m (MSL) and the lowest 

astronomical tide level are -0.56m (MSL). Tides experienced in Maldives are mixed semi-

diurnal and diurnal with a strong diurnal inequality. Seasonal variation in the mean sea 

level in the Maldives is negligible. 

 

Wind generated waves are common in the Maldives. The swell and wind waves 

experienced at Male’ are conditioned by the monsoons and the swells generated by the 

storms in the Indian Ocean. The waves approaching to Male’ are also conditioned by the 

two monsoons; namely the NE and SW monsoon. Oceanic swells and the local wind 

generated waves that approach the Male’ has high energy since reef slope/crest and reef 

flat on the eastern side of Male’ has been highly modified by human activities (Male’ Sea 

Wall Project and Reclamation). These waves become more significant during the SW 

monsoon. On 8th of March 2006, high wave actions were experienced in South East area 

of Male and waves broken on the sea wall and the area was flooded. High wave action 
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was observed in this area for about 5 days after that event. Wave data for Male from 

June 1988 to January 1990 indicates that the maximum significant wave height recorded 

for the month of June and July 1989 were 1.23m and 1.51m with mean wave period of 

7.53 and 7.74s, respectively. 
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5. Environmental Impact Assessment 

Like many small island developing counties, the Maldives has urgent needs and 

objectives, some of which are mutually conflicting due to the scarcity of available 

resources and land area.  The Environmental Protection and Preservation Act require 

that EIAs be performed for all development projects before implementing any 

development activity which may have an impact on the environment. In the Maldives, 

EIA is relatively new.  Since 2001, 76 development projects were asked to undertake 

EIA for the approval of Environment Ministry.  Out of 76 projects, Fifty four projects 

were from the tourism sector and five were from the fisheries sector. EIA work has not 

yet been properly integrated into public sector development projects. Since 2001, 

without any formal Environmental Impact Assessment, 74 coastal modification projects 

have been undertaken in the inhabited islands of Maldives.  

 

5.1. Objectives of Environmental Policies in Maldives 

The Sixth National Development Plan (SNDP), 2001 states the following objectives of 

environment policy. 

• Promote sustainable resource management through preservation of natural 

resources and biodiversity. 

• Minimize dangers to the natural resource base and environment due to economic 

development and the rapid population growth. 

• Contribute to the international efforts to find solutions to global environment 

threats, especially those pertaining to the vulnerable Small Island Developing 

nations. 

• Promote integrated planning and administrative practices by developing 

meaningful principles and procedures for sustainable resource use and 

environmental protection 
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5.2. Environmental Impact Assessment Process in Maldives 
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5.3. National Institutions related to Environmental Issues 

The Environmental Impact Assessment System in the Maldives was established through 

the Environmental Protection and Preservation Act of Maldives (4/93), which came into 

effect in April, 1993. The Ministry of Environment, Energy and Water is the focal point 

for the implementation of this Act. The legislation provides the basic framework for the 

EIA process in the country and the EIA procedures are laid out in the form of guidelines. 

The Act states that, an impact assessment study shall be submitted to the Ministry of 

Environment, Energy and Water before implementing any activity that may have an 

impact on the environment. The Act 4/93 consists of: 

• Concerned government authorities shall provide necessary guidelines and advice; 

• Environment Ministry responsible for formulating policies as well as rules and 

regulations; 

• Environment Ministry shall identify and designate protected areas and nature 

reserves; 

• Environment impact assessment mandatory for any new projects; 

• Power to terminate developments causing significantly detrimental environmental 

impacts; 

• Disposal of waste, oil and poisonous substances shall be regulated; 

• Disposal and transboundary movements of banned hazardous wastes; 

• Fines for damage to the environment; 

• Compensation for environmental damage that may take place 

 
Ministry Environment, Energy and Water (MEEW) 

The Ministry of Environment plays the main role within the Government for 

Environmental matters. It has central control over environmental protection and related 

issues. This is mainly manifested at the level of policy, but since environment law is 

essentially about the taking of discretionary decisions, this means that the MEEW has 

enormous responsibilities, which is apparent from the statements of the Law. Generally 

the Ministry is responsible for monitoring the activities of the public and private sector to 

ensure that their activities and their management are consistent with government 

policies and developed guidelines and procedures. 

 
Ministry of Fisheries, Agriculture and Marine Resources 

The Fisheries Ministry is mandated to ensure the sustainable management of all marine 

resources in the Maldives. The Ministry as part of its mandate in general adopts an 

integrated reef resources management programme to assist in the sustainable 

exploitation of reef resources in the Maldives. A Marine Research Centre (MRC) has been 

established under the Fisheries Ministry to provide the basis for identifying and 

managing protected marine areas and species in the Maldives. As such several marine 
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protected areas have been established in the Maldives in collaboration with several other 

relevant government departments and agencies. The 25 marine protected areas, under 

the Law on Protection and Preservation of the Environment are: North Maalhosmadulu 

Vilingili Thila, South Maalhosmadulu Dhigali Haa / Horubadhoo Thila , Faadhippolhu 

Fusheevaru Thila , Kureddhoo Kandu Olhi , Male’ Atoll Makunudhoo Kandu Olhi , 

Rasfaree and the enclosed reef , Thamburudhoo Thila , Gaathugiri / Ad’ dhashugiri , 

Giraavaru Kuda Haa , Dhekunu Thilafalhuge Miyaruvani , Kollavaanee in the centre of 

Gulhifalhu , Emboodhoo Kandu Olhi , Guraidhoo Kandu Olhi , Lankan Thila , Ari Atoll 

Maayaa Thila , Orimas Thila , Mushimasmigili Thila , Kudarah Thila , Karibeyru Thila , 

Faruhuruvalhibeyru , Felidhu Atoll Miyaru Kandu , Vattaru Kandu, Mulaku Atoll 

Lhazikuraadi , North Nilandhe Atoll Filitheyo Kandu and South Nilandhe Atoll Fushi 

Kandu. 

 
 
National Commission for the Protection of the Environment 

The National Commission for the Protection of the Environment (NCPE) was appointed 

by the President of the Maldives in 1989 and restructured in 1993. The NCPE is 

mandated to advise the government on environmental assessment, planning and 

management to ensure that environmental protection is a vital component of all 

developmental projects. 

 

General Environmental Protection Measures taken by Maldives are; (SoE, 2002 and 

www.presidencymaldives.gov.mv) 

• Establishment of the National Commission for the Protection of the Environment 
– 1984 

• Formulation of the National Environment Action Plan – 1989 

• Establishment of an Environmental Research Unit – 1990 

• Enforced a new system of licensing for coral mining from specified areas – 1990 

• Enacted the Law on the Protection and Preservation of Environment – 1993 

• Public awareness campaigns with the help of the media and NGOs 

• Formation of environment clubs (ECO Clubs) in schools 

• Workshops and seminars for increasing awareness on environmental issues 

• Transfer of people from islands with extensive coastal erosion to better protected 
ones 

• Formulation of the Second National Environment Action Plan - 1999 

• Marking an annual "Walking Day" in Male’, within the Environment Day activities. 

• The State of the Environment 2002 report was issued in October 2002 
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• A National Air Pollution Action Plan for the Maldives has been developed under 
the project to implement Male’ Declaration on Transboundary Air Pollution in 
South Asia 

International Environmental Agreements signed by the Maldives  

• Vienna Convention for the Protection of the Ozone Layer (1985) 

• Montreal Protocol on Substances that Deplete the Ozone Layer (1987)  

• Basel Convention on the Control of Transboundary Movement of Hazardous 

Wastes and their Disposal (1989)  

• Agenda 21 and the Rio Declaration of the United Nations Conference on 

Environment and Development (1992)  

• Convention on Biological Diversity (1992)  

• United Nations Framework Convention on Climate Change (1992)  

• South Asian Regional Seas Action Plan and Resolutions concerning its 

implementation (1994)  

• Washington Declaration on Protection of the Marine Environment from Land-

Based Activities  

• Kyoto Protocol to the United Nations Framework Convention on Climate Change 

(1997)  

• Male’ Declaration on Control and Prevention of Air Pollution and its likely 

Transboundary Effects for South Asia (22 April 1998)  

• Cartagena Protocol on Biosafety (Maldives acceded on 2 September 2002)  

• United Nation Convention to Combat Desertification ( Maldives acceded on 3 

September 2002) 
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11. Environmental Impacts 

Almost anywhere in the Maldives any proposed sea area reclamation will disrupt marine 

ecosystem. Therefore it is bound to have varying degree of environmental implications. 

In order to ensure that such incremental impacts do not suddenly appear without 

warning, the project should be closely monitored and if effort and energy have been put 

into the Project, adverse environmental impacts can be minimised.  

 

As with any project which involves reclamation of sea area, proposed Solidarity Memorial 

project development may have impacts on the environment (reef environment) during 

the construction phase. This operation will suspend fine sediments in to the reef area, 

which will be carried by the current flowing over the reef flat on the south and east side 

of area. 

 

As a result of sheet piling and laying boulders around the Solidarity Memorial Monument 

structure, unavoidable adverse effects would occur on the marine environment. The 

permanent destruction of the benthic environment is an impact which is common in all 

such projects and unfortunately cannot be avoided.  

 

Secondly, as the project would involve creating bund for machinery to operate, 

suspended silt is expected to increase turbidity and may spread beyond the immediate 

surroundings of the construction activity. The extent of its impact will depend on the 

hydrodynamic regime.  The impact on the fish communities in the habitat would be 

temporary. During construction some of the fish communities might move to favourable 

habitats in the vicinity. 

 

Noise and vibration could be expected from the sheet pilling and due to construction 

related activities. According to the contractor (MTCC) this cannot be avoided. 

Unavoidable Noise and vibration may not be an issue for the residents as the site is 

further away from residential area. 

 

However, studies have shown that because of the efficient transfer of sound in water, 

some species can detect noises at distances up to approximately 5 km. Noise 

disturbance interferes with communication and echolocation pulses which are used for 

navigation and feeding; leading to behavioural changes. There is evidence suggesting 

that some marine species will minimize their use of areas affected by underwater noise.  

In addition, increase in marine traffics may disturb fish movement patterns through 

potential collision with vessels, increased turbidity generated by submerged equipment. 

However, these impacts are expected to be transient and low magnitude and therefore 
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acceptable as marine species will resume their activities in the area once the project is 

completed.  

 

The transportation of debris to the construction site during the day may cause some 

disturbances. An alternative route, which would pass through fewer residential areas 

with fewer intersections, would eliminate the issues of start-stop related noise during 

construction.   

 

Most construction activities tend to create a certain amount of litter, oil and other waste 

but through good housekeeping, these wastes should be managed and minimized (table 

2).  

 

It is also expected that there will be an increase in number of people who visit the area 

after completion of the monument. Associated with the increase in number of people to 

the location in the future, there might be increase in waste in the area.  

 
Sheet piling of the area may result in changes to the bottom topography and these are 

likely to influence wave and current patterns, hydrodynamic processes and may also 

interference with the natural patterns of littoral drift. However, taking consideration of 

the proposed size of reclamation area and the shape of the structure, it is unlikely it will 

have significant changes in wave and current pattern. However, if no proper pier or walk 

way (pier or walk way should allow water flow) is built to replace the bund, there might 

be some changes in water current and rubbles, sand and rocks might accumulate near 

the monument.  

 

The other direct negative impact from the reclamation is changes that will occur to fish 

species. Dumping of debris for reclamation of the site will kill some fish and others will 

be displaced. In the course of dumping, the suspended materials will disturb the water, 

thus making the fishes to shy away. Most fishes favour clear water.  When they shy 

away from the polluted waters, their swimming route is changed, which is called 

“dispersion activity” in the fishing field. This activity will inevitably bring two 

consequences: firstly in the breeding season the fish group that generates eggs here will 

leave on different route; secondly the distribution and swimming regulations of fish 

living here will be disturbed.  

 
It appears that there will be some disturbances to the traffic during construction phase 

due to heavy duty vehicles used for reclamation and construction. After the construction 

work, the traffic condition is expected to return normal. However, if clear parking spaces 

are not provided for the visitors, in the long run the project would bring negative impact 

on the traffic. Since there are no parking zones for different types of vehicles in the 



EIA for Tsunami Monument Project 
Ministry of Home Affairs 

Prepared by Energy Consultancy Pvt. Ltd. 2006   43 

project area, destruction occurs to traffic at present also (figure 17). Associated with 

this, it is expected to increase noise and air pollution in the surrounding. 

 
Figure 17: Traffic congestion may occur near Solidarity Memorial area. 
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10. Evaluation of Alternatives 

Official Ceremony to mark Unity Day (the first anniversary of 26 December 2004 

Tsunami) function was held at the proposed area (see Figure 16). During the 

ceremony, His Excellency President Maumoon Abdul Gayoom   laid the foundation stone 

of the “Solidarity Memorial” in the area in honour of the 82 Maldivians who lost their 

lives in the disaster, and the 26 who are missing and presumed dead. For the proposed 

project, no alternative location has been considered by respective government 

authorities.  The availability of space in Male’ is so scarce for such a project. The 

proposed Solidarity Memorial location was regarded as the most appropriate location to 

build the monument with least disruption to other facilities. 

 

Figure 16: President Maumoon Abdul Gayoom speaks to nearly 1,000 

dignitaries, aid workers and citizens of the Maldives on the one year 

anniversary of the Tsunami (Unity Day, December 26th)  

 

 

 

10.1 Technical Alternatives 

 
The major construction activity for this project will be sheet pilling sea area and 

constructing a concrete base inside the sheet pile area to install the monument. It is 

proposed to use construction debris (same materials used for the reclamation of 

proposed new fish market) for filling sheet pilling area. The wave action is quite high at 

the proposed location, especially during rough weather and southwest monsoon period. 

As per contractor Maldives Transport and Contracting Company Plc (MTCC), if the above 

material is to be used for filling of the base of the monument structure, then due to 

wave action the concrete base might break. To avoid this, fine sand (stone and gravel 

free) should be used for the filling of the structure base.  
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The proposed location for Solidarity Monument has high wave action. Undoubtedly 

during rough weather conditions, the waves will break on the Solidarity Memorial, unless 

the structure is built high enough to prevent from wave breaking. The predicted sea 

level rise (9-88cm) and increase in extreme weather events due to climate change poses 

great challenge for Solidarity Memorial project. Alternative location from inland area 

would eliminate these problems and would eliminate impacts on marine environment 

due to reclamation of sea area. 

 

However, Solidarity Memorial symbolise tsunami which originates from sea and 

symbolises those people who lost their lives to tsunami.  In order to represent this 

effectively, the structure has to be built in the sea area.  The scarcity of vacant land in 

Male’ also justifies the use of proposed location for this structure. 
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1. Executive Summary 

The Maldives is one of the countries worst affected by the 26 December 2004 Indian 

Ocean tsunami. The tsunami caused widespread infrastructure devastation across the 

Maldives. In all, nearly a third of the country’s 300,000 residents have suffered from loss 

or damage of homes, livelihoods and local infrastructure. The tsunami had a substantial 

impact on the national economy, which depends largely on nature tourism, fishing and 

agriculture.  The capital of Maldives, Male’ is the centre for trade, commerce, business, 

health and education.  Though Male’ did not suffer infrastructural damages as compared 

to the other islands, almost all the major activities were disrupted; affecting almost one 

third of the population which resides in this 1.8km2 capital.  

 

The capital Male’ is one single island in the Maldives where most local people and 

foreigners visit and see famous places. In order to provide excess to most of the local 

people and to foreigners, it is proposed to build a Solidarity Memorial in Male’ (South 

East Corner of Male’) to pay tribute to the outpouring of unprecedented generosity and 

solidarity shown by the Maldivian people during the 2004 tsunami event.  The proposed 

location to build the Solidarity Memorial is one of the areas where local people visit for 

relaxing.  It is proposed to build the monument in this location by reclaiming an area 

from the sea.  

 

The government has made it mandatory to conduct Environmental Impact Assessment 

(EIA) for projects involving an extensive development in sea area (such as reclamation, 

dredging, etc.), which will result in a variety of environmental issues such as seawater 

pollution, loss of marine life habitat,  decrease of recreational fishing, swimming and 

accumulation of sand and rocks in some areas.  

 
In this project the following environmental impacts are found to be of special importance 

and are therefore duly considered in this Environmental Impact Assessment (EIA): 

  
• Changes in water current 

• Migration of fish species 

• Seawater pollution 

• Accumulation of sand and rocks 

• Land traffic flow and congestion 

• Waste generated during construction and operational phase 

 
Most of the environmental impacts can be minimized by taking appropriate measures. 

Throughout the construction and operational phase, tests should be carried out to 

monitor seawater quality and survey should be carried out for fish species, accumulation 

of sand, rocks and traffic flow. Some of the expected impacts are long term impacts; it 

is hard to quantify these impacts. It can be concluded that, if the project is to proceed 
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with relatively minimal environmental impact, the mitigation measures identified in this 

report should be implemented effectively, during both construction and in operational 

phase.  
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2. Introduction 

On December 26, 2004, a tsunami – a massive tidal wave – devastated the coastline of 

the following nations: Indonesia, Sri Lanka, India, Thailand, Maldives, Malaysia, 

Myanmar, Tanzania, Seychelles, Bangladesh, Somalia, Kenya, and Yemen. People from 

at least 34 other countries were killed in the tsunami. This was truly a global 

catastrophe. 

 

The damage caused by the Southeast Asia Tsunami is almost inconceivable. As of March 

2005, UN reports estimated 300,000 people had lost their lives or were missing. The 

economic impact to the region will be measured in billions of dollars.  Relief and 

rebuilding efforts will take years, if not decades. 

 

In the context of Maldives, 2004 tsunami was a nation-wide disaster which caused 

severe damage to the physical infrastructure of many islands. The tsunami has set back 

the high levels of social progress and prosperity achieved in recent years. Total damages 

are estimated to be US$470 million, 62% of Gross Domestic Product (GDP). Of these 

losses, direct losses are $298 million, or about 8% of the replacement cost of the 

national capital stock. Severe damage was caused to houses, tourist resorts, boats and 

other fishing equipments, schools, health facilities, transport and communication 

equipment, water and sanitation, and electricity infrastructure. 

 

There has also been substantial damage to agricultural crops and perennial trees. 

Farms, homestead plots, and aquifers had been salinized. The physical damage has led 

to severe human suffering inasmuch as large segments of the population have lost their 

dwellings, lifetime assets, savings, and sources of livelihood. About 7% of the population 

is now living in temporary shelters or with relatives. 

 

One year after this national tragedy an official ceremony was marked as a Unity Day 

(the first anniversary of 26 December 2004 Tsunami) at the South East side of Male’. 

During the ceremony, His Excellency President Maumoon Abdul Gayoom   laid the 

foundation stone of the “Solidarity Memorial” in honor of the 82 Maldivians who lost their 

lives in this disaster, and the 26 who are missing and presumed dead.  

 
This proposed Solidarity Memorial monument pays tribute to the outpouring of 

unprecedented generosity and solidarity, resilience of the Maldivian people in the face of 

a national tragedy and will serve as a place for survivors to connect with memories of 

those swept away. 
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Since the proposed location of the Monument is sea area (figure 1), the project involves 

reclaiming and sheet piling the area. The operation of the Solidarity Memorial will not 

require much facility.  

 

Figure 1: Proposed location for Solidarity Memorial Monument 
 

 
 

 
 
 

The present study seeks key environmental issues related to reclamation, construction 

and operation of Solidarity Memorial.  This study also provides the direction to solve the 

problems in terms of policy and operation as well as effective mitigation options to 

secure the environmental soundness of coastal reclamation for the project. This would 
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facilitate to keep the existing aesthetic value of the area with its beauty, value, safety, 

and to direct sustainable development of the project.  

The objectives of the assessment are to identify the following issues: 

• to establish the ecological importance of the marine and land habitats affected by 

the construction operations; 

• to identify marine and land fauna and flora affected by the project; 

• to assess the scale of possible marine and land ecological impacts from the 

proposed Solidarity Memorial; 

• to highlight any insurmountable impacts to marine and land ecological resources 

arising from the proposed Project; 

• to identify any mitigation measures and residual impacts; 

• to assess the need for a marine ecological monitoring and audit programme. 

• to assess the changes in the flow of land traffic and congestion as a direct result 

of this project 

 

It is also an objective of this EIA report to give and disclosure of all relevant information 

that has been obtained during the consultations up to date.  

 

This Environmental Impact Assessment report was done by Energy Consultancy Pvt Ltd. 

The Energy Consultancy Pvt Ltd had carried out Environmental Impact Assessment for 

the Male’ New Fish Market Project. The leading environmental consultant of the company 

is Mr. Zahid. Zahid is assisted by Mr. Mohamed Abdul Latheef, Mr. Mohamed Ali and Mr. 

Ahmed Inaan.  

 

Mr. Zahid has obtained a masters degree in the field of Environmental Science from 

University of Wollongong, Australia and is presently working at the Department of 

Meteorology as a Senior Meteorological Forecaster. He obtained his first degree in 

Atmospheric Science (Climatology) from Macquarie University, Australia.  

 

Mr. Zahid is one of the key figures in Department of Meteorology, especially in the field 

of climate change, environment and natural disasters. He has represented Government 

of Maldives in international seminars, workshops and conferences and presented papers 

on climate change and natural disasters. He is also actively involved in conducting 

training workshops locally to educate people on environment related issues. He is also 

the coordinator and the lecturer for the Meteorological Observer’s course conducted by 

the Department of Meteorology. Mr. Zahid's special areas of expertise include 

Environmental Planning, Environmental Management, Costal Management, 

Environmental Impact Assessment and Solid Waste Management. 
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Mr. Mohamed has obtained a Bachelors degree in Electrical & Electronic Engineering 

from Islamic University of Technology, Bangladesh and is presently working at the 

Maldives Airports Company Ltd. as an Assistant Electrical Engineer. The responsibilities 

of Mohamed includes, but is not limited to; planning, development, implementation, 

operation and maintenance of electrical and mechanical equipments.  

 

In addition to these, Mr. Mohamed provides technical direction to staff responsible for 

execution of projects and acts as focal point for technical and business liaison with other 

program/project engineers. 

 

Mr. Mohamed Ali has a Bachelors Degree in Mechanical Engineering from Islamic 

University of Technology, Bangladesh and is presently working as an Assistant Engineer 

in the Maldives Energy Authority (MEA).  His present responsibilities includes; evaluation 

of technical proposals, inspection of installed power systems, supervision of power 

supply approval process, keeping record of licensed power suppliers, supervision of the 

power license approval process, research and be aware of new technologies related to 

power systems. 

 

Mr. Ahmed Inaan has a Bachelors degree in Electrical and Electronic Engineering from 

Islamic University of Technology, Bangladesh and is presently working as an Assistant 

Engineer in the Department of Meteorology and is currently the Head of Technical and 

Information Technology Services Unit of National Meteorological Centre (NMC). His main 

responsibilities include but not limited to install, repair and the maintenance of all 

meteorological equipments.  

 

He is currently fulfilling the role of Project Manager for the construction of new building 

at NMC and also acting as the senior consultant for establishing National Early Warning 

System in the Maldives. This project involves establishing a Doppler Weather Radar, six 

automatic weather stations and a seismometer. In addition to his professional career as 

an electrical engineer, he has worked in the Construction industry where he has 

obtained extensive experience in load calculations, drawing single line diagrams and site 

supervision of various construction projects. He is also working as lecture at College of 

Higher Education.  

Curriculum Vitae of all the consultants are included in Annex 1 
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8. Methodology 

Several visits were made to the project site for observation and to collect data. In this 

regard, sea water sample was collected from the project area. Figure 15 shows the 

locations where sample was taken and testes were carried out (table 4).   

Figure 15: Sea water sample collected location 

 

 

According to Ministry of Construction and Public Infrastructure, coastal engineering 

specialist Mr. Shifaz Ali, the proposed area has been surveyed and baselines have been 

established on the reef during the Male’ Sea Wall Project under Aid from Government of 

Japan and it is unlikely that the proposed project will have significant environmental 

impact. And also the proposed Solidarity Memorial structure is just few meters away 

from the sea wall, the project engineers strongly felt another detailed study is not 

necessary. 

 

In addition to this, very recently the area has been extensively surveyed for the 

Dhiraagu Submarine Cable Network Project (DSCNP). Hence, it was found unnecessary 

to repeat the same process in detail for this project. However, to get the general idea of 

the marine environment of the surrounding for the current project (Solidarity Memorial 

Monument project), surveys were conducted.   
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8.1 Methods used for Marine Environmental Survey 
 
Marine environment, shallow and the deep area and the coral reef system on the project 

side was surveyed by applying Manta Tows and Time-Swim technique.  These marine 

environmental survey techniques are internationally accepted methods (AIMS, 1994) 

and are used in the Maldives as well to study coral reef systems. Visual observations 

have been conducted in the lagoon environment. 

 

The manta tow is a manned observation method. This method is convenient since no 

special measuring device is needed, and can cover a wide area rapidly. An observer is 

towed at the sea surface along the reef edge at slow speed to examine the extent of 

coral cover in fixed intervals. In order to study the coral reef system in the area, Manta 

Tows were conducted by towing the observer at very low speed and observations were 

record and the status of the coral reef was assessed. Approximately 1/4 of the entire 

south eastern reef system was surveyed by Manta Tows. Time swims were also used for 

semi-quantitative and qualitative assessment of the ecological characteristics of the reef 

system. In time swim method, swimming time was kept constant and swim time was 

broken into 10 minutes periods. Observations were made 2.5m either side of the 

observer covering a 5m belt along the bottom. At the end of each 10 minute various 

characteristics of the marine environment were recorded. 

 

These surveys were both qualitative and semi-quantitative and have been conducted to 

describe and assess the status of the existing marine environment and to establish 

baseline conditions as well as to identify possible impacts to the coral reef system and 

the marine environment of the project surrounding area.  

 

Site selection for the surveys was based on specific activities of the project and their 

locations. This establishes a baseline condition at these locations against which the 

impacts that may result from the proposed works could be assessed and furthermore 

mitigated if any such impact is adverse and significant. 

 

8.2. The coral reef system 
 
Coral grows in clean water, thus its growth is inhibited by turbid and polluted waters, 

low tidal exchange and inflow of minute mud, etc. Therefore, the outline of 

environmental conditions can be deduced by knowing the pattern of the coral 

distribution. Coral grows thick when the environmental condition is favorable, especially 

at the edge of coral reef. However, the coral growth and cover are affected by both 

long-term and the short-term environmental perturbations. Therefore, it is possible to 

evaluate the effect of the environmental impact by monitoring the coral cover at the 
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edge of coral reef. The manta tow and Time swims shows that the coral reef system 

around the area is not continuous, with steeper slope and more extensive formation of 

reef-flat as well as reef slope on eastern side due to continuous exposure to heavy wave 

condition. Some reef system around the area were covered and buried under small 

rubbles and rocks. Very few plastic bags were seen around the reef area.  

 

8.3. Biotic Marine Environment 
 
Biotic marine environment consisted of habitats and species found in coral reef system 

around the Maldives. Status of these habitats, species and the whole systems were 

assessed by the Manta Tows and Time-Swims methods. These methods allowed for 

assessing the overall baseline conditions of following attributes of the marine 

environment in the area (table 3).   

 

Table 3: Coral reef Survey Results 

Survey Attribute Status 

Aesthetics Good 

Structural Complexity No caves, overhangs or reef terraces found 

Live coral cover <22% 

Coral recruitment Few (<3 recruits/m2) 

Fish population structure Increased algal grazers 

Littering Very few 

Coral bleaching None 

 

Even though the marine environment of the surrounding area has been disturbed by 

human activities in the past (activities like MSWP and reclamation done in 1960s), the 

field surveys around the project area indicate that the aesthetic status of the marine 

environment was good.  This is a value judgment based on relative merits of the reef 

system as a whole and experience of qualitative long-term observations of similar reef 

system. This value judgment incorporated live coral cover, diversity of life forms, fish 

population structure, reef structure and general appeal. The reef system of this area is 

found to be structurally simple as is the case with many of the reef systems throughout 

the Maldives. The structural complexity of the system was assessed based on various 

natural structures and attributes including overhangs, reef terraces, caves, depressions 

in the reef slope and various habitat types within the coral reef system. None of these 

features were observed during the survey. 

 

Live coral cover at around the area is estimated to be less than 22%. Most of these live 

coral included massive corals Porites, Goniopora, Favia, and sub-massive Pocillopora 

corals and few colonies of digitate corals, Acropora. DSCNP Initial Environmental 
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Examination study reveals that Platygyra, Pavona, Galaxea, Goniastrea, Montipora, 

Astreopora, Favites, Fungia, Montastrea and Symphyllia also exist in the surrounding 

environment. Most of the colonies of live corals which were observed in the area were 

relatively young belonging to less than 5 year age group except for few colonies of 

Porites heads.  

 

Fish populations of the reef system consisted of mainly algal feeder belonging to several 

families. These mainly included surgeonfishes, parrotfishes and several species 

belonging to this family were observed. Overall the diversity of fishes was normal as at 

most of the reefs of Maldives. However, there is an increased population of algal feeders 

indicating that the amount of algal cover were very high. DSCNP Initial Environmental 

Examination study also confirms that about 10 families of reef fish exists in the area 

including; Pomacentridae, Acanthuridae, Balistidae, Mullidae, Labridae, Scarus, 

Serranidae, Chaetodontidae, Microdesmidae and Cirrhitidae. Although there was a major 

Coral bleaching event in 1998 in the Maldives, Coral bleaching events of recent times 

were also not observed during survey. 

 

Rare or endangered species were not observed in the locality. Biotic environment in the 

surrounding area was found to be of no special attribute/characteristic or 

environmentally sensitive. 

 

8.4. Sea Water Quality 
 
It was expected that the sea water quality in the proposed project vicinity could have 

been influenced by Male’ Sea Wall project (sediments from the project) and other human 

activities. Sea water sample was collected from the project proposed area and testes 

were carried out for Turbidity, Dissolved Solids (DS), Suspended Solids (SS), pH and 

Salinity. The sea water quality test results (Table 4) show that the water at the site and 

nearby area is in good quality.  These results can be used for baseline value and test 

results which will be obtained during environmental monitoring can be compared.  

 

Table 4: Test Results of Sea Water 

Parameters Results Normal Range 

Turbidity 2 NTU < 5 NTU 

Dissolved Solids (DS) 5.0 mg/L < 15mg/L 

Suspended Solids 3 mg/L < 20mg/L 

pH 8.3 7.5 - 8.5 

Salinity 31,600 mg/L 35,000mg/L 
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12. Mitigation Measures 

Although an activity of this scale might not have major and lasting impacts on the 

environment; there will be some impacts on the environment. If the prevailing 

environmental conditions are having a major impact on the coastal environment, often 

human induced perturbation accelerates the mechanism causing more serious issues. 

 

In order to mitigate and reduce the impacts from the project activities, construction 

activities should be carefully monitored. If any severe problem occurs, immediate 

remedial measures should be taken after consultation with technical personnel.   

 

Early planning is the key to minimize the impacts on the marine and coastal 

environment from the proposed project. If environmental concerns are considered 

concurrently with technical and logistical planning of the proposed work and precautions 

are applied from the outset of the planning process it will not be difficult to mitigate and 

minimize most of the adverse impact on the environment. 

 

In all development projects, it is essential to identify possible impacts to the natural 

environment and suggest best possible ways of minimising or overcoming those 

impacts. In this regard, there are a number of mitigation measures that should be taken 

to minimise the impacts identified in the previous section of this report. They are: 

• The proposed project should be completed in as short period as possible to avoid 

any prolonged sedimentation on the corals and to minimise disturbances to 

traffic. 

• When ever possible, the work should be carried out during outward drift of 

current so that sediment settling on the reef would be minimised.  

• When ever possible, the work should be carried out during low tide and in calm 

whether conditions to minimise spread of any sediment. 

• Vessels and equipment used for the work should be properly maintained at all 

times during the operation. 

• Noise from construction equipments and activities should be kept minimal. 

• The project manager, and the work force involved during the operation of the 

work should be briefed of environment friendly practices. 

• The work should be properly supervised and monitored to minimise any adverse 

affect on the environment. 

• Filling materials should not be contaminated with chemicals and should not 

contain plastic bags.  The base of the structure should be filled using fine sand 

(stone and gravel free) materials only. 

• Any sedimentation and siltation that might result from the proposed work activity 

should be minimised by using appropriate techniques such use of silt screens and 
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other appropriate retention features to reduce spreading of sediment and silt 

plumes to the floor and the reef system. 

• The marine environment should be monitored for sedimentation and siltation 

stress and possible impacts on the biological aspects such as bottom benthos. 

• Littering and accidental disposal of any oil and wastes should be avoided by 

preplanning modalities for waste disposal or re-use wherever possible. Careful 

planning of the work activities can also reduce the amount of waste generated.  

• In case heavy equipment and vessels are to be mobilized closer to the reef, care 

should be taken to avoid accidents and damage to the reef. 

• The monitoring program given in this document should be conducted and the 

data collected should be analysed and reported to mitigate any adverse impact in 

the construction phase and afterwards. These analysis and mitigation measures 

taken should be documented and reported to the concerned Government 

agencies for ratification of compliance with the environmental impact assessment 

procedures. 

• Handling of construction material in the area should be handled with utmost care 

and protective measures and procedures should be in place if an unavoidable 

situation arises. 

• Emergency plan should be in place to act in case of labour accident during 

construction. 

• The Management should instruct all Contractors and sub contractors about 

existing Environmental Laws in relation to the proposed works which is going to 

be carried out. 

• Before a temporary bund is constructed around proposed work area, appropriate 

techniques such use of silt screens and other appropriate retention features 

should be installed using to reduce spreading of sediment and silt to the 

surrounding area due to excessive wave action. 

• Traffic sign boards should be displayed to minimise traffic congestion and noise.  

• The boundary area of the proposed area should be clearly marked to avoid any 

unnecessary hassles. This will answer the question of what work is going on and 

not to enter the worksite without prior permission. 

• Waste bins should be installed around the area and signs should be displayed to 

discourage littering and to use waste bins by the visitors. 

• The wastes generated during construction should be managed effectively.   

• Dumping of any oily substance in the water should be prohibited. According to 

the contractor, special considerations will be given to minimise oil spills from 

equipments and accidents 

• Temporary bund should be replaced with proper pier as soon as possible (the pier 

should allow water flow under the pier) 
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• During the replacement of bund, special care should be taken to minimise 

spreading of sediment to the surrounding area (silt screens and other appropriate 

retention features should be installed ) 

• Taking consideration of sea level rise due to climate change, the monument 

should be built high enough (to minimise damaged to the monument due to 

possibility of breaking waves on to monument)-Intergovernmental Panel on 

Climate Change (2001) predicts global sea level rise of 9-88cm in 2100 centaury.    

• During rough sea or weather conditions, public should not be allowed to access to 

the Solidarity Memorial (to minimise risk of being drowned by high waves-On 

March 8th, 2006, the same area has experienced unusual high waves and the 

area was flooded)- Intergovernmental Panel on Climate Change (2001) predicts 

that, frequency of extreme  weather conditions will increase in future. 
• Clear signage should be displayed indicating times and periods if access is denied 
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13. Monitoring Plan 

Management actions and requirements for operational best practice must be 

incorporated into the Environmental Management Plan (EMP) for the design of the 

proposed structure, its construction, and mitigation measures proposed for minimizing 

possible impacts. The EMP should be designed so that it will monitor the effectiveness of 

management actions. It will include regular auditing and reporting, and the monitoring 

programmes will promote continuous improvement and identify any negative trends that 

need to be managed effectively.  

 

Since environmental changes occur over a long period of time, it is important to keep on 

monitoring the coastal zone irrespective of the options chosen because no method or 

option particularly guarantees a stable coastline. Therefore in order to understand 

environmental changes it is important to gather data that can assist in environmental 

mitigation measures. It is important to monitor the effect of a development prior to, 

during and after the project’s implementation. 

 

It is also important to ensure that environmental design criteria are met during 

construction. This can be achieved by inspections at appropriate intervals during the 

construction phase. Based on recent environmental supervisions and inspections in 

projects it can be concluded that this is a huge success in minimizing the negative 

impacts and effects on the environment. 

 

Environmental monitoring on the other hand must focus on the seasonal changes and 

the transitional period. Therefore coastal monitoring should be carried out quarterly to 

meet the climatic patterns of the Maldives (every 4 months). The following monitoring 

requirements are adequate for the purpose of evaluating potential environmental effects 

from the proposed development and to implement more effective mitigation measures in 

the future. 

 

13.1. Institutional Monitoring Arrangements 
 
The Project Executing Agency (Ministry of Home Affairs) will have overall responsibility 

for environmental monitoring of the Project. Site-based Project Implementing Unit (PIU) 

to be established at the Solidarity Memorial proposed site. The PIU should be headed by 

Site Managers. The PIU should have adequate and qualified technical staff.  The PIU 

should carry out the day-to-day environmental monitoring work for all the project 

components within their areas of coverage.  With inputs from PIU, Ministry of Home 

Affairs should be responsible for preparing consolidated environmental monitoring 
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reports as part of the regular project monitoring and they should prepare monitoring 

and assessment reports for submission to the Ministry of Environment, Energy and 

Water. According EIA guidelines, reporting should be done annually and summary 

reports should be prepared every 2 months.  
 

The most important role of monitoring in operation stage is to validate the impact 

predicted in environmental impact assessment (EIA). If the monitoring reveals higher 

impact compared to the prediction in EIA, the additional mitigation measures should be 

established. Conversely, the monitoring program established in the EIA could be 

lightened when the monitoring shows lower impact relative to the prediction. Also the 

monitoring result can be used for feedback to other similar marine reclamation project, 

which results in more accurate prediction. Thus the monitoring of construction and 

operation stage should be planned to meet this objective.  

 

The cost of the environmental monitoring and operational monitoring must be covered 

under the project budget. 

 

13.2. Environmental Monitoring Program 
 
The environmental monitoring program should be a continuing program of data 

gathering and analysis to ensure the effectiveness of the mitigation measures for 

potentially adverse environmental impacts arising from construction and operation of 

Solidarity Memorial Monument. The following should be monitored:  

 

1. possible changes in coastal deposition resulting from disruption of natural 

sediment transport (once every year) 

2. during reclamation sea water parameters (Turbidity, DS, SS, pH and Salinity) 

should be monitored (once every month) 

3. during operation sea water parameters (Turbidity, DS, SS, pH and Salinity) 

should be monitored in the project area and surrounding coastal water (once 

every 4 months) 

4. coral reef system should be observed in the surrounding area for sediment 

(once every 4 months) 

 

Results of the water parameters can be compared with the result presented in table 4.   

 

Use of aerial photographs or satellite imagery: This is the easiest way to monitor the 

changes that occur to the coastline. The aerial photographs of previous conditions can 

be compared with the current situation and those can be compared with the aerial 
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photographs or satellite imagery taken in the future (To be taken once every 12 

months).  

 

13.3. Operational Monitoring Program 
 
There are not much facilities associated with the Solidarity Memorial Monument. The 

very few things which need to be monitored during operation of the Solidarity Memorial 

Monument include:  

 

Water census: as a general rule to determine the success of waste management 

programmes (To be done once every 6 months). Normally it is proposed to undertake 

quarterly chemical and biological water tests around the surrounding water to determine 

the quality of water every 3 months. However, considering the scale of this project this 

may not be a relevant exercise. 

 

Water Consumption: from time to time Solidarity Memorial Monument might be 

needed to clean. Considering the size of Solidarity Memorial Monument, it is estimated 

that the structure will not consume more than 3500 Litres of water per month for 

cleaning.  

 

Energy consumption: It is expected that the Solidarity Memorial Monument will not 

consume energy during day time. However, during gloomy and bad weather conditions, 

the monument consumes energy for lighting. Considering the size of Solidarity Memorial 

Monument, it is estimated that the structure would consume about 2000kWh per month. 

 

If the monitoring reveals that more water and energy are consumed by the Monument 

and wastes are not managed effectively, the executing agency (Ministry of Home Affairs) 

should take necessary actions to meet the Standard Operational Standards.  

 

Waste generation (Garbage): Solidarity Memorial Monument will not produce any 

waste directly. However, indirect waste is expected to generate by the visitors. Clearly 

labeled bins and sign boards will reduce littering on the ground and throwing the litter 

on the surrounding sea area. An efficient system for collection and delivery of solid 

waste to designated disposal facilities should be arranged.  

 

Traffic congestion: It is expected that people will visit to Solidarity Memorial 

Monument. This would increase the traffic in the area. During operation, the changes 

which will occur to the traffic flow should be closely monitored. If the monitoring reveals 

that the traffic congestions occurs at the surrounding area due to the visitors to the 

Solidarity Memorial Monument, then appropriate  parking zones should be allocated.  
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Access to the Solidarity Memorial: it is expected throughout the year, the monument 

will not be opened for general public. During rough sea and bad weather conditions, 

public should not be allowed to access to the Solidarity Memorial (to minimise risk of 

being drowned by high waves). A staff should be designated for this particular task.   
 

Special considerations should be given during operation to minimize accidents and loss 

of life. In the case of an emergency (e.g. drowning or falling from the monument to the 

sea area etc.), the contingency plans under subtopic 15.6 should be implemented 

effectively. 

 

13.4. Contingency Plan- Accidents 

13.4.1. General Guidelines and Procedures  

An accident is an unplanned event.  Since every accident includes a sequence of 

contributing causes, it is possible to avoid a repeat performance of the first event by 

recognizing and eliminating the contributing causes.  The removal of just a single cause 

can prevent a recurrence. When an accident occurs, a contingency plan should be in 

place to follow.    

13.4.2. Medical Emergency Procedure  

13.4.2.1. Major Injury or Illness 

An ambulance should be called (Phone: 102) in the case of serious injury.   

13.4.2.2. Minor Injury or Illness 

If the severity of the injury does not warrant an emergency response of an ambulance, 

the injured person could be transported to the hospital in a private vehicle (if the vehicle 

permits).  

13.4.2.3. Accident Investigation  

A careful and complete accident investigation should reveal the entire major contributing 

causes in the sequence of events.  An attitude of fact-finding, not fault finding, should 

prevail.  
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13.4.2.3. Accident Reporting  

All accidents, no matter how minor, shall be reported promptly to the immediate 

supervisor and to the relevant authorities for evaluation and investigation. The following 

steps are to be followed:  

• Report the injury immediately to supervisor, whether or not medical attention is 

required.  

• The accident is logged on to an accident report.  

 

 

 

 



EIA for Tsunami Monument Project 
Ministry of Home Affairs 

Prepared by Energy Consultancy Pvt. Ltd. 2006   17 

6. Project Description 

One year after 26 December 2004 tsunami, an official ceremony was marked as  Unity 

Day (the first anniversary of 26 December 2004 Tsunami) at the South East side of 

Male’. During the ceremony, His Excellency President Maumoon Abdul Gayoom   laid the 

foundation stone of the “Solidarity Memorial” in honor of the 82 Maldivians who lost their 

lives in this disaster, and the 26 who are missing and presumed dead. Figure 2 shows 

the Solidarity Memorial Monument structure.  

 

Figure 2: Solidarity Memorial Monument Structure 
 

 

 

The proposed Solidarity Memorial Monument pays tribute to the outpouring of 

unprecedented generosity and solidarity, resilience of the Maldivian people in the face of 

a national tragedy and will serve as a place for survivors to connect with memories of 

those swept away. 

 

Since the proposed location (figure 1 and 3) of the Monument is sea area, the project 

involves reclaiming and sheet piling the area. The operation of the Solidarity Memorial 

will not require much facility.  
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The owner of the proposed Solidarity Memorial Monument location is government of 

Maldives. The location for the project was chosen by the Maldives Housing and Urban 

Development Board’s planning committee. No other alternative location had been 

considered for the Solidarity Memorial Monument project. According to Ministry of Home 

Affairs, concerned stakeholders were consulted regarding the Solidarity Memorial 

project, including the Ministry of Construction and Public Infrastructure, Ministry of 

Planning and National Development, Ministry of Housing and Urban Development and 

Male’ Municipality. 

 

Figure 3: Aerial view of proposed Solidarity Memorial Monument site 
 

 
 Source:  Google Earth image  

The Solidarity Memorial monument project can be divided into 7 work components. The 

phases are; 

• access bund to the site, 

• transporting rock boulders, 

• sheet piling, 

• reclamation, 

• concrete works, 

• laying rock boulders, 

• installation of monument, 

• railing works and 

• finishing works.  

Proposed Location for 
Solidarity Memorial 
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It is estimated that, it will take about 5 days to create an access bund to the site. Sheet 

piling, filling the area and concrete work is estimated to take about 27 and 21 days, 

respectively. Transporting and laying rock boulders will take about 2 months. It is 

estimated that, it will take 20 days to complete installation of the monument and railing 

work. Finishing work is expected to take about 14 days. The implementing agency 

(Ministry of Home Affairs) is targeting the Solidarity Memorial to complete before 26th 

December 2006 to mark the 2nd anniversary of December 2004 Indian Ocean wide 

tsunami, which has taken about 300,000 lives across the globe.  

The proposed Solidarity Memorial Monument would cover an area of about 139m2. It is 

estimated that temporary bund for machinery to operate would require about 226.19m3 

of debris and additional 339.57m3 of debris for filling inside the sheet piles. Figure 4 

show some of the raw materials which will be used for the filling. Some of the materials 

which will be used for construction include river sand and gravel. Annex 2 shows the 

Scaled site and Architectural plan of the Solidarity Memorial Monument. The estimated 

cost for the proposed Solidarity Memorial Monument is about MRF3.8million. Table 1 

shows the estimated cost for major components of the project. 

Figure 4: Proposed filling materials for the sheet piled area 

 

Table 1: The costs involved for different components of the project. 

Description of Major Components Amount (MRF) 
Preliminaries 21,000.00 
Sheet pilling            944,741.60 
Transporting and laying Boulders 2,600,000.00 
Concrete works and reinforcement 280,733.02 
Total Amount (MRF) 3,846,514.62 

Source: Ministry of Home Affairs 
 

Water and electricity are not available from the site, therefore electricity for the 

construction will be own electricity generated by the contractor. Water from Male’ Water 
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and Sewerage Company Pvt. Ltd. (MWSC) will be used for construction. It is estimated 

that, for the construction 1875L water will be required. It is planned to use 220kW diesel 

generator set during sheet piling and for the construction phase 5kW generator to use. 

During the operation of Solidarity Memorial Monument, electricity and water will be 

provided by STELCO and MWSC respectively. Since for the operation, electricity will be 

supplied by STELCO, electrical wiring and electrical system of Solidarity Memorial 

Monument will meet regulations of Maldives Energy Authority and STELCO. During 

operational phase, Solidarity Memorial Monument would consume about 2000kWh of 

energy per month and is expected to consume about 3500 litres of water every month. 

 

The wastes which will be generated from the project are mainly related to construction 

phase. Some of the solid wastes which maybe generated from construction are shown in 

Table 2. Only very limited amount of waste is expected to be generated during the 

operation of the monument and are likely to be generated by the visitors. Wastes 

generated from construction and operation of the monument should be managed 

effectively.  

Table 2: Estimated waste generation during construction and operation of the 
Solidarity Memorial Monument 

Material Quantity 
Debris (construction phase) 10-15 tons  
Concrete (construction phase) 0.5 tons 
Clean Wood Scrap (construction phase) 0.5 tons 
Scrap Metal (construction phase) 0.5 tons 
Empty cement and river sand bags (construction phase) 0.25 tons 
Garbage (operational phase) 1 tons/month 

 

6.1. Climate 
Climatology of Central parts of the Maldives indicates that the proposed area will 

experience about 215mm of rainfall on average from September to November. On the 

other hand, from December to April the location is expected to receive 113mm of rainfall 

on average. Further more, the same area is expected to receive 205mm of rainfall on 

average from May to August. The central parts of the Maldives indicate wind speed of 12 

mile per hour (mph) from May to October, while other months indicate wind speed of 

9mph, on average. Maldives experiences a tropical climate with mean annual 

temperature of 30.8°C, daytime highest reach 32 °C but night time lows rarely drop 

below 25.5°C (SoE, 1994). Current in the channels around Male' have been recorded at 

4.6mph or more. Inside the Atoll, water current is more settled.  During the seasonal 

transition months of April and November, when the wind direction and oceanic currents 

are less predictable, current is more likely to be influenced by the tides. It is unlikely 

that there will be a major delay in construction due to climate conditions during the 

proposed time frame.   
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6.2. Other Features 

Although there are no enhancement works planned in conjunction with the Solidarity 

Memorial Monument project, it is expected that the surrounding area will have parking 

spaces for visitors in future under Male’ land use plan.  

Although a temporary bund (figure 5) to operate machinery will be created, leading to 

sheet pilling area and construction area, later the temporary bund is planned to be 

replaced with a pier leading to Solidarity Memorial Monument. It is planned to build the 

pier by placing pillars and placing a pile on pillars. 

Figure 5: Temporary bund to operate machinery 

 

 

The proposed reclamation area is currently used by some local swimmers and 

recreational fisherman. The surrounding area is also used by people for exercise. The 

work plan of the site preparation for the Solidarity Memorial project is designed in a way 

it will have least social impact. The proposed project is planned to complete as shortest 

period as possible to avoid any prolonged sedimentation on the corals and to minimise 

disturbances to land traffic. In order to avoid land traffic in the area due to reclamation 

and sheet piling work, it is planned to mark clearly the boundary area (figure 6) to 

separate the proposed location from surrounding area and to avoid any unnecessary 

hassles. This will also minimise answering the question of what work is going on and not 

to enter the worksite without prior permission. 



EIA for Tsunami Monument Project 
Ministry of Home Affairs 

Prepared by Energy Consultancy Pvt. Ltd. 2006   22 

Figure 6: The working area is separated and marked with necessary sign 

boards to minimise social impact 

 

The contractor for sheet piling is Maldives Transport and Contracting Company (MTCC). 

So the work force and equipments will be supplied by MTCC. For the sheet piling heavy 

machineries will be used, like crane, hammer and generators (figure 7). Trucks and 

Lorries will be used to carry debris to site for reclamation. It is expected that the project 

will provide employment opportunities for about 10 people during construction phase.  
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Figure 7: Some of the heavy duty machineries and equipments which are used 

for the project 

 

 

6.2.1. Waste Management Plan  

Special considerations should be given to minimize generation of waste during 

construction and in operation. The waste which will be generated during construction 

and in operational phase should be managed effectively. An efficient system for 

collection and delivery of solid waste to designated disposal facilities should be arranged.  

 

As a general rule, during the construction and operational phase the related procedures 

and guidelines of Male’ Municipality, Ministry of Environment, Energy and Water, and 

Ministry of Construction and Public Infrastructure should be strictly followed for handling 

waste.  
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6.2.2. Project Waste Handling 

The following charts identify waste materials expected from this project and handling 

procedures. 

 

Material Quantity Handling Procedure 

Debris  10-15 tons  
Should be collected and if 
possible should be reused 

Concrete 0.5 tons 

Break up any wastes or 
mistakes and put in 
appropriate bin and dispose in 
designated areas 

Clean Wood Scrap 0.5 tons 

Stack reusable pieces for 
reuse.  Place unusable clean 
wood in wood recycling 
dumpster 

Scrap Metal 0.5 tons 
Deposit all metals in metal 
dumpster 

Empty cement and 
river sand bags 

0.25 tons 
Collect and dispose into Male’ 
waste management centre 

Garbage 1 tons/month 
Collect in clearly labeled bins 
and should be disposed off the 
site 

 

 

In no case should waste of any kind be discharged into the water without inspection and 

explicit permission from relevant authorities. 

 

6.2.3 Communication Plan 

• Waste prevention and recycling activities should be discussed at the beginning of 

each safety meeting.   

• As each new subcontractor comes on-site, the project coordinator should present 

him/her with a copy of the Waste Management Plan and provide a tour of the 

waste collection and treatment areas.   

• The subcontractor should be expected to make sure all their laborers comply with 

the Waste Management Plan.   

• All containers should be clearly labeled. 

• Lists of acceptable/unacceptable materials should be posted throughout the site. 

 

During construction noise will be generated from machineries and vehicles. On the other 

hand, during operation, noise is likely be generated only from vehicles and people 

visiting to the area. 
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4. Project Setting 

The proposed Solidarity Memorial monument project is an initiative project by the 

Government of Maldives to remember the worst natural disaster faced by the country, 

where more then 82 lives lost and another 26 is unaccounted. This project involves 

reclaiming sea area, sheet pilling and building a monument. Unplanned development in 

this area will have negative impacts on the environment, particularly seawater pollution 

and loss of marine life habitat. Environmental Impact Assessment (EIA) is one of the 

main types of environmental appraisal work required by the Government of Maldives.  
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9. Public Consultation 

Solidarity Memorial Monument project and monument itself has no strong financial 

benefit for the general public. However, it may be morally beneficial. Informal 

conversations with some of the people in the surrounding area, has indicated the 

Solidarity Memorial is not necessary while some of the victims of the tsunami are still 

living in temporary shelters. On the other hand, some have suggested that the Solidarity 

Memorial Monument will attract tourists and local people to the surrounding area to see 

the monument.  Due to two conflicting views on the project, a formal public consultation 

survey was not undertaken for this particular project by the EIA team.  
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3. Terms of Reference 

Terms of Reference (TOR) for the proposed Solidarity Memorial Monument project was 

defined through consultation with the project implementing agency, Ministry of Home 

Affairs. Based on consultation, the following was defined as TOR:  

 
1. Detailed description of the project including information of project proponent and 

project justification 

2. Purpose and need of the project 

3. Project work description (technical details, methods of installation, time frame). 

This is to be included for both construction and operational phase of the project. 

4. Legal aspects of the project (local regulations, and international regulations and 

rules) 

5. Project area description (site description, methodologies used for the surveys) 

6. Possible impacts from the project 

7. Mitigation measures 

8. Alternatives (justification in terms of location) 
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16. Appendices 

16.1. Annex 
 
Annex 1: Curriculum Vitae of all the consultants 

Annex 2: Shows the Scaled site and Architectural plan of the Solidarity Memorial Monument 
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16.3. Abbreviations 
 

DS  Dissolved Solids 

SS  Suspended Solids 

MSL  Mean Sea Level 

SW  South West 

NE  North East 

GDP  Gross Domestic Product 

MSWP  Male Sea Wall Project 

TOR  Terms of Reference  

DSCNP  Dhiraagu Submarine Cable Network Project 

MEA   Maldives Energy Authority 

NMC  National Meteorological Centre 

MEEW  Ministry Environment, Energy and Water 

MRC  Marine Research Centre 
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14. Conclusions 

Any project which involves land reclamation and sheet piling especially if it is undertaken 

in the coastal environment, it is bound to have its adverse effects on the environment. 

Therefore early planning and careful environmental consideration should be taken into 

account when undertaking such projects. Since the proposed location for the Solidarity 

Memorial Monument is just few meters away from the already sheet piled area (sea 

wall) and considering the scale of this project it may not create adverse environmental 

impacts during the construction and especially operational phase. However, all possible 

mitigation measures should be taken to minimise the project associated impacts 

identified in the report. In addition to this, both the environmental and operational 

monitoring program should be carried out. However, if the monitoring established in the 

EIA reveals lower impact relative to the prediction, the monitoring may be lightened.  

 

If for any reason if there is a change in the scope of the Project it should be referred to 

the relevant government authority and work should go ahead once given the go ahead 

only. With the changes to the scope of works, the project should be carried out as per 

the mitigation measures mentioned in this report and under guidance from Ministry of 

Environment, Energy and Water.  

 

Maldivian environment is fragile and delicate. Coastal areas should be developed in a 

sustainable manner then only it would have its minimal impact on the environment and 

would minimise damages caused by natural disasters such as tidal wave (experienced in 

April 1987) and Tsunami (experienced in December 2006). 
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