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 ލާސާޚުސދާާ  .1

 

އމިޕްެކްޓް އސެސެމްަންޓް )އީ.އއަި.އޭ( ރޕިޯޓަކީ ތ. ގުރއަިދޫ ބަނދރަު މަރމާާތު ކުރމުގުެ މަޝްރއޫއާި ގޅުޭ ގތޮނުް  ވޔަަރަނމްަނޓްަލްއެންމި 

ކމޮޕްެނީ )މކީޯ(  ވަޔަރަނމްަނޓްަލްއެންމިނސިްޓރްީ އފޮް ހއަސުިންގ އެންޑް އނިްފްރސާޓްަކްޗގާެ އެދމުގުެ މަތނިް މލޯްޑވިސްް އެނާރޖީ އެންޑް 

  އމިޕްެކްޓް އސެސެމްަނޓްް ރޕިޯޓކެވެެ. އނެްވޔަަރަނމްަންޓލަްއިން ތއަްޔރާުކރެިފއަިވާ 

އެދިޔރާއާި ދމެެދު އއެްބސަްވވެިފއަވިާ ޓާރމްސް  އއާި )އީ.ޕީ.އޭ( ޕްރޓޮެކްޝނަް އޖެެނސްީ އެނވްަޔަރަނމްަނޓްަލްމި ރޕިޯޓް ތއަްޔާރކުުރވެިފއަވިާނީ 

 އޮފް ރިފަރނަސްަށް ބިނކާޮށވެެ.

ގއަި ބަޔާން ކުރވެިފއަިވާ ކަންތއަްތއަް ފުރހިމަަ  2112އމިޕްެކްޓް އސެސެމްެންޓް ގަވއާދިު  އނެްވަޔރަަނމްަނޓްަލްމި ރޕިޯޓގްެ މޤަސްަދކަީ 

ގްތސިދާީ މާހއަުލށަް ކށޮްފާނޭ އަސަރތުއަް މޝަްރއޫުގެ ސބަަބުން ތމިވާއެްޓަށއާި އޖިްތމިއާީ އަދި އި ރވޭިފއަިވާ ،ކުރމުެވެ. އެ ގޮތުން މރިޕިޯޓުގއަި

 ބަޔާނކްުރވެިފއަވިާނއެެވެ. ދެނގެަނެ 

 ފއަިވާ މއަގިަނޑު މސައަްކތަްތއަް ތިރގީއަި ބަޔާން ކުރވެިފއަި އވެަނއީެވެ.ޅިއެށަތ. ގުރއަދިޫ ބަދރަު މަރމާާތގުެ މަޝރްއޫުގެ ދަށުން ކރުމުަށް ހު

 ދެ ފއަިކށަި އއަުކުރުން.އއަކުުރމުއާި ނރެުގެ  ކޮށްފއަވިާ ކަނޑުތޮށިގއާމިް . މިހާރގުެ ބަނދަރގުއަި 1   

 ހޅުަނގދުެކުނު ތޮށި އއަކުުރުން.. ބަނދަރގުެ އއެްގމަުތޮށި އއަުކށޮް ބަނދަރގުެ 2   

 ން ތިލވަެފއަވިާ ބއަި ފނުްކރުުން.. މިހާރގުެ ބަނދަރ3ު   

 މީޓރަު އިތުރކުޮށް ބޮޑކުުރނުް. 01. ބަނދަރަށް 4   

 ނދަރު ފުންކރުމުއާި ބޮޑކުުރމުުން އުފދެޭ ވެލި އޅައަި ކުޑަ ސަރހައަްދއެް ބަނދަރގުެ ހޅުަނގދުެކުނު ފަރާތއާި އިނވްގެެން ހއިްކުން.. ބ5ަ   

 ރިވޓެމްެންޓް ޖެހނުް. . އަލައް ހއިކްސާަރަހއަދްުގއ0ިަ   

 .. ބަނދަރގުައި ނެރބުައްތި ޖެހނ7ްު   

 

. އެހނެް ވރަަށް ހާލތަު ދަށވްެފއަިކނަް ފާހގަަ ކުރވެުނވެެހލަާކވުެ ބަނދރަުގެ ފރުިހމަަ ބޭނުން ނހުިފޭ ބަނދަރވުަނީ ވަރަށް ބޮޑަށް  ތ. ގރުއަިދގޫެ

ގއެްލނުްވމުގުެ ބަނދަރަށް ވދަެ ނިކމުެ އޅުމުަށް ދަތތިަކއާި ކުރމިަތވިއެެވެ. އަދި ބަނދަރގުއަި އޅަައިފވާާ ދޯނިތކަަށް  ރއަކްާތެރި ކމައާެކުކމަުން 

. މީގެ އިތރުުން ބަނދަރގުެ ބޮޑމުިނކަީ ރަށގުެ މިހރާުގެ އގިްތސިދާީ ހލާަތަށއާި ކުރއިއަް އޮތްތަނގުއަި ން ފާހގަަ ކުރވެއެެވެޑވުެފވިާކަފރުުސަތު ބޮ

 ބަލއާރިު، ކޑުަ ބަނދަރއެކްަން ފާހގަކަުރވެުނެވެ.ލފަާކރުެވޭ އގިްތސިދާީ ކުރއިެރުމަށް 

އި ފެރީ . އެގޮތނުް މސަްދޯނފިަހަރއާި ރަށަށް މދުާ އުފލުާ ދޯނފިަހަރާވސަލީަތކެވެެ ރށަުގެ އގިްތސިދާއަް ވަރަށް ފުރހިމަަބަނދަރކަީ  ތ. ގުރއަދިޫ

އިދޫ ދޯނިފހަަރު ބޭނުނކްުރާ ބދަަރކަަށް މި ބަނދަރވުމުުގެ އިތުރނުް، އެތއަް އޅުަނދއެް އއާމްުކޮށް ބޭނނުް ކރުާ ބަނދަރއެގްެ ގޮތގުއަި ގރުަ

ރަށށައާި ބަނދރަުގެ ޚދިމްަތް ލބިޭ މަޝްރއޫުގެ ދަށުން ބަނދރަު މަރމާާތކުުރވެމުުން  ރވޭިފއަވިާއެހެނކްމަުން  ބަނދަރު ފާހގަަކރުެވފިއަިވއެެވެ.

  ދތަުރވުެރިންނށައާި ވިޔަފރާިވރެިންނށަް ފަސޭހތައަް ލިބި ކުރިއެރުން ލިބގިެނދްާނެ ކަމަށް ގަބޫލް ކރުެވއެވެެ. އެހެން ރަށްރށަުގެ 

ގެ މއަސްަލަތއަް ދެނގެަތމުަށް ކޮނސްަަލޓްަނޓްުންގެ ޓމީއެް ރަށަށް ޒިޔާރތަްކށޮް މަޝްރއޫުގެ މހާއަލުު މަޝްރއޫގުެ ސބަަބުން ކުރމިަތވިެދާނެ ތމިވާެށީ

ރްއޫުގެ ދިރސާާ ކޮށފްއަިވާނއެވެެ. އަދި ރަށގުެ ކމަާބެހޭ ފަރާތތްަކގުެ މަޝވްަރާ މި ރޕިޯޓް އެކލުވަާލމުގުއަި ބޭނުން ކުރވެިފއަިވނާއެެވެ. މަޝ

ވެށގީެ އަސަރުތކުގުެ އިތުރުން އޖިްތމިއާީ އަދި އޤިްތސިދާީ އަސަރތުކަުގެ މއަްޗއަވްސެް ދިރސާާގއަި ސބަަބުން ކުރމިަތވިދެާނެ ތމިާ

 ޖަުރިބއާވެެ. އަލއިޅަުވލާާފއަވިާނއެެވެ. ތމިާވެށގީެ އަސަރުތއަް ދެނގެަތމުަށް ބނޭުންކށޮްފއަިވނާީ، ސއަިންޓިފކިް ހމަަތކައާި ކޮނސްލަްޓަނޓްުނގްެ ތ
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އި، މަޝްރއޫގުެ ކުޑބަޮޑމުިނށައާި މިހާރގުެ އެސަރހައަްދގުެ ތމިާވށެީގެ ހާލަތއަް ބަލއާރިު، ހުށއަެޅިފއަިވާ މަޝރްއޫގުެ ދިރސާއާިން ހމާވަި ގތޮުގަ

ން ނަމަވެސް ސބަަބުން ދިގމުއުްތކަަށް ދމެގިެނދްާނެ އއިާދަނކުުރވެޭ ބޮޑެތި ގއެލްުންތކައެް ތމިާވއެްޓަށް ކޮށްފނާެކމަަށް ލފައައެް ނުކުރވެެ. އެހެ

ަދި މރަމާާތުކރުމުުގެ މސައަްކތަް ކުރއިއަްދާ ދުވސަވްަރު ކޮނމްވެސެް ވަރއެގްެ ނދޭވެޭ އަސަރުތކައެް ތމިވާއެެްޓަށއާި ރަށގުެ އޖިްތމިއާީ އ ބަނދަރު

ޅިފއަވިާ މި ފަދަ ވގަުތގީޮތުން ކުރމިަތވިެދނާެ ނދޭވެޭ އަސަރުތއަް މި ރޕިޯޓގްއަި ހުށއަެކޮށފްާނކެމަަށް ލފަާކުރވެއެެވެ.  ވއެޓްަށްއިޤތްސިާދީ 

ރު މަޝރްއޫގުެ ފޔިަވަޅުތއަް އޅައަިގެން މސައަްކތަްކުރމުުން އެފދަަ ނދޭވެޭ އަސަރުތއަް ކުޑކަުރވެޭނއެެވެ. ދިރސާއާިން ފާހގަަ ކުރވެޭ ގތޮުގއަި ބަނދަ

ގތޮއެްގއަި ކުރމިަތވިާނެ  ސބަަބުން ކުރމިަތވިާ ނދޭެވޭ ތމިާވށެގީެ ގނިަ މއަސްަލަތކަަކީ މަޝރްއޫު ތަނފްީޒް ކުރމަުނދްާ މަރުހލަާގއަި މއަިގަނޑު

ެ ބދަަލގުއަި ކަންކމަވެެ. ބަނދަރު ހދަާ ނމިމުުން ކުރމިަތވިި ކަނކްމަުގެ އަސަރު މަޑމުަޑުން ފލިއަިގެނދްާނެ ކމަަށްވސެް ދެނގެަނވެިފއަިވއެވެެ. އޭގ

އޖިްތމިއާީ އދަި އިޤްތސިދާގީޮތުން ބޮޑތެި  ބަނދަރު މރަމާާތުކޮށް ނމިި ފރުިހމަަ ބޭނނުް ހފިަންފެށމުުން ޖމުލްަގތޮއެގްއަި ލފަާކުރވެެނީ ރަށަށް

 ވެ. ބޮޑެތި ފއަދިާތކައެް ކރުާނެ ކމަަށެ ފސަހޭަތކައެްވެ ރށަަށް އގޭެ

ދރިާސާތަކުން  މަޝްރއޫެއެް ކރުއިަށް ގެނދްއިމުުގެ ސބަަބުން ކރުމިަތވިެދާނެ ބއައެް މއަސްަލތަަކކަީ އސިވްެ ދނެެގތަުން ފަސޭހަ ކަންކމަަށް ނވުެފއަި،

ތމިވާެށގީެ ކނަްކމަގުއަި މެދުވރެިވމުކަީ އެކަށގީެނވްާ ކމައެް ކމަގުއަިވމުއާެކު، މޅުިން ދމިާނުވގާޮތް އި، ފަހނުް ނަތޖީާ ނުކުންނަ ގޮތއާި ހމާވަާ ގޮތާ

މަޝްރޫއު  ތމިވާއެްޓަށް ކުރމިަތވިާ އަސަރުތއަް އެނމްެ އަށީގނެްވާ ގޮތއެގްއަި ދެނގެަނވެި، އެކަނކްމަަށް އެނމްެ އަވސަް ފޔިަވަޅުތކައެް އޅެޭނީ

 ހިނގމަުނދްާއިރު އެކށަީގނެްވާ މޮނޓިަރނިްގ ޕްރގޮްރމާއެް ކުރިއަށް ގެނދްވެިގނެްކަމަށް މި ރޕިޯޓގްއަި ފާހގަަ ކުރވެިފއަވިާނއެެވެ.

މސައަްކަތްތކަުން މަޝްރއޫަށް ޚއާސްަކށޮް އެކލުަވލާވެިފއަިވާ މޮނޓިަރިންގ ޕްރގޮްރމާއެް ކރުއިަށް ގނެްދއިމުއާއިކެު، މަޝްރއޫުގެ މިގތޮުން 

ޮތއެގްއަި ކުރމިަތވިެދނާެ ތމިާވެށގީެ އަސަރުތއަް ކުޑކަުރމުަށް ރޕިޯޓްގއަި ބަޔާނކްޮށފްއަިވާ ފޔިަޔަޅުތއަް އޅައަިގެން މަޝރްއޫު އެކަށގީެނވްާ ގ

 ކުރިއަށް ގެނދްެވދިާނެ ކަމަށް ދިރސާއާިން ފާހގަަ ކރުެވފިއަިވއެވެެ.

 

+++++++++ 
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2. NON-TECHNICAL SUMMARY 
 

The Ministry of Housing and Infrastructure requested the services of Maldives Energy and Environmental 

Company (MEECO) to provide an Environmental Impact Study (EIA) for the re-construction of harbour at 

Guraidhoo Island, Thaa Atoll. 

The assessment addresses specific key issues stated in the Terms of Reference (TOR) as agreed between 

EPA and the Proponent following the Scoping Meeting held on the matter. 

This EIA report was prepared for the fulfilment of the requirements of the Environmental Impact 

Assessment Regulations, 2012 with the purpose of conducting an assessment of possible impacts on 

biophysical and human environment arising from proposed development project. 

The project is proposed by Ministry of Housing and Infrastructure, Maldives. 

The proposed harbour reconstruction project include the following components; 

1. Reconstruction of improved breakwaters for harbour basin and entrance channel; 

2. Reconstruction of improved main quay wall and a side quay wall; 

3. Maintenance dredging of the harbour; 

4. Extension of the harbour basin; 

5. Reclamation of small area of land by dredge sediment disposal; 

6. Construction of revetments on a 14m section for the newly reclaimed land; 

7. Installation of navigational lights. 

The present harbour facility at the Guraidhoo Island is greatly damaged and is not serving its intended 

function of providing safe access to the island and safe mooring of vessels. Additionally, the size of the 

harbour is identified as inadequate for the present need and expected economic growth of the island.  

The harbour forms a key part in many livelihood activities of the island and is frequently used by passenger 

and cargo vessels as well as vessels travelling to and from Laamu atoll. Hence, the improvement of harbour 

facility will greatly benefit the island community while also enabling future economic development at the 

island.  

The proposed project is not expected to cause any long term major irreversible environmental impacts, 

though few temporary impacts during the construction phase is expected. These impacts can be successfully 

mitigated by following the measures recommended in this EIA. The construction phase of the project is 

also expected to present several negative socio-cultural and economic impacts, which can also be mitigated 

by following measures presented in this EIA. Overall, the project is expected to yield major positive impacts 

in socio-cultural and economic sector when the new harbour comes into operation.  

Based on the results of the assessments, this EIA study concludes that with the proposed mitigation in place, 

the project is justifiable, would be environmentally acceptable and could proceed in compliance with the 

relevant environmental legislations and regulations. In this EIA, the consultants have proposed an 

Environmental management plan to ensure that the construction phase of the project does not cause major 

unexpected impacts on the environment as well as to ensure that the proposed measures are working 

effectively to safeguard the environment.  

+ + + + + + + + 
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3. INTRODUCTION 
 

3.1 BACKGROUND 

The Ministry of Housing and Infrastructure (MoHI) (hereafter referred as the ‘Proponent’) requested the 

services of the Maldives Energy and Environmental Company (MEECO) to undertake the Environmental 

Impact Assessment (EIA) for the reconstruction of the existing harbour at Guraidhoo Island, Thaa atoll.  

MEECO prepared this document in accordance with the EIA Regulations (2012) and Regulation on 

Dredging and Reclamation (Regulation 2013/R-15) (Copy of the dredging permit is attached in Annex 3). 

This EIA provides a focused assessment of the proposed harbor reconstruction project in terms of existing 

environmental conditions, potential environmental impacts to the surrounding near shore marine 

environment and shorelines and social-economic impacts as detailed in the Terms of Reference (ToR) for 

undertaking EIA for this project (ToR is attached in Annex 1). 

In 1999, a harbour was built at Th. Guraidhoo to facilitate easy access to the island and safe mooring of 

vessels. However, the existing structures of the harbour have seriously damaged over the last 16 years, 

therefore not serving their intended function to the full potential. Additionally, the size of the harbour have 

been identified as inadequate for the current situation due to increasing number of vessels using the harbour 

more frequently than before.  

In order to reconstruct the existing harbour, the Proponent intends to carry-out six major tasks. They are; 

(1) construct new breakwaters for the harbour basin and entrance channel (2) construct new quay walls (3) 

maintenance dredging of shallow areas within the harbour basin and entrance to maintain an average depth 

of 3 meters from mean sea level (4) dredge the area next to the existing southwestern side quay wall to a 

depth of 3m from mean sea level for extending the harbour basin by 60m (5) reclaim a small area of land 

by disposing dredge material (6) construct revetments on a small section of the dredge material disposal 

site and (7) Installation of navigation lights. These improvements to the harbour is expected to resolve the 

issues faced by harbour users while ensuring the size of the harbour is adequate for the present and future 

use.     

3.2 PURPOSE OF EIA 

Given the potentially adverse environmental impacts associated with dredging and the other works in the 

marine environment for the proposed project at Th. Guraidhoo, the proponent has requested MEECO the 

preparation and submission of an Environmental Impact Assessment (EIA) report to EPA to comply with 

the Environmental Protection and Preservation Act (4/93) and EIA Regulations 2012. 

The objective of the EIA study is:  

a) To provide an assessment of the potential environmental effects of the proposal and to determine       

which of these, if any are likely to result in a significant effect on the environment and to propose ways 

and means of avoiding, mitigating and or compensating the perceived negatives effects of the project; 

b) To provide necessary information to EPA applicable to the proposed development; and 

c) To assess how the proposals have been developed to achieve a satisfactory level of environmental 

performance in line with the EIA Regulations 
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3.3 SCOPE OF THE EIA 

This EIA is concerned with the proposed reconstruction of the existing harbour at Guraidhoo Island. The 

details of the EIA scope are provided in the ToR attached in Annex 1.
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4. ADMINISTRATIVE AND REGULATORY FRAMEWORK 

This section highlights relevant government stakeholders, their roles and reviews relevant legal framework 

applicable to the proposed project. 

4.1 MINISTRY OF ENVIRONMENT, ENERGY AND WATER 

The Ministry of Environment and Energy (MEE) is key Ministry in the government mandated with the 

protection of the environment.  Environmental responsibilities assigned to MEE includes formulating 

environmental policies, coordinating, preservation and management of the environment throughout the 

country, and enforcing Environmental Protection and Preservation Act (EPPA) (04/93). Under Article 5(a) 

of EPPA, Environmental Impact Assessment is mandatory for projects that may cause potential harm to the 

environment.  The EIA report has to be submitted to the EPA for approval before commencement of a 

project. As per this legislation, any project that has any undesirable impact on the environment can be 

terminated without compensation by MEE. 

4.2 ENVIRONMENT PROTECTION AGENCY 

EPA is the key regulatory body on environment, which is an autonomous body formed under the umbrella 

of MEE. It is mandated with implementing the EIA process in the Maldives, implementing the Environment 

Act and subsequent regulations on behalf of MEE, regulating water and sanitation, biodiversity 

conservation, waste management and coastal zone management. Also, it is responsible for developing 

environmental standards and guidelines in the country. 

4.3 MINISTRY OF FISHERIES AND AGRICULTURE 

The MoFA is mandated to ensure sustainable management of the nation’s marine and terrestrial resources. 

The Ministry enforces fisheries and agriculture laws and regulations relating to the sustainable management 

of these marine and terrestrial resources.  Regulations relating to protected marine animals are formulated 

under the Fisheries Law of the Maldives by the MoFA.  All uninhabited islands and their ecological 

components are also management by the MoFA under agriculture laws.  

Protected marine species include turtles, dolphins, black corals, the napoleon wrasse, sharks and rays, 

lobsters, sea cucumber, giant clams, and corals.  Separate regulatory clause and notifications exist for all 

such species.  Corals are the base of reef systems and their health and vitality is critical for the sustainable 

development of fisheries and tourism.  Hence much importance has always been afforded for the protection 

of corals in the Maldives. Specific regulatory measures combined with well thought out education and 

awareness campaigns have almost phased out coral mining activities in the Maldives.    

The Marine Research Centre (MRC) under the MoFA, through assistance from Climate Change Trust Fund 

formulated an innovative approach to coral reef monitoring. Given the government’s policy on research 

and monitoring is to be trimmed down but delegate this responsibility to private sectors, the proposal is to 

entrust the coral reef monitoring to resorts. A web-enabled database will be created to entre, compile and 

disseminate the information. Tourist resorts are encouraged to take part in this activity by committing 

resources and its staff.  

A major priority are of the Ministry is fishery management. This has become more important with third 

party certification of Maldives pole-and-line tuna fishery. 
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4.4 LEGAL FRAMEWORKS 

Four regulations pertaining to the proposed project have been reviewed and the project’s conformity to 

these have been assessed. 

a) EIA Regulations 2012 

b) Regulations on cutting down of Trees 

c) Regulation on Dredging and Reclamation 

d) Regulation and Waste Management 

4.4.1 EIA regulation 2012 

The most important governing law as far as the environmental impact assessment is concerned is 

Environment Protection and Preservation Act (Law No. 4/93) (EPPA). 

EPPA mandates all development projects in the Maldives to undertake an Environmental Impact 

Assessment prior to undertaking any such project.  

Further the EPPA states an impact assessment study shall be submitted to the relevant Government authority 

before implementing any development project that may have a potential impact on the environment. 

It goes on to say that the relevant Authority of Government shall formulate the guidelines for environmental 

impact assessment and shall determine the projects that need such assessment as mentioned in above. 

The law also gives power to the relevant Government authority to terminate any project that has any 

undesirable impact on the environment. A project so terminated shall not receive any compensation. 

According to the EPPA waste disposal, oil and poisonous substances any type of waste, oil, poisonous gases 

or any substance that may have a harmful effect on the environment shall not be disposed within the territory 

of the Maldives. 

Government of Maldives reserves right to claim compensation for all the damages that area caused by the 

activities that are detrimental to the environment. 

Under the provisions of EPPA the Government of Maldives has formulated and gazetted Environmental 

Impact Assessment Regulations (2012) detailing the EIA process and the EIA preparation. 

In addition to EIA regulations, other relevant regulation will be followed in development and 

implementation of the proposed project. These regulations include ban on coral mining. Coral mining from 

house reef and atoll rim reef has been banned since 1990. Sand mining from any island has also been banned 

since March 2000.  

The EPPA, EIA Regulations and other relevant regulations will be duly taken into consideration in 

preparing the EIA report and in the implementation of the project. 

4.4.2 Regulation on cutting down trees 

Cutting down and relocating of mature trees is regulated in Maldives under the by-law on cutting down, 

uprooting, digging out and export of trees and palms from one island to another. In the preamble of the law, 

made in pursuant to Law No. 4/93, it states the purpose of the law is to educate citizens and developers 
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about the importance of trees including sound management to maintain trees and provide standards for the 

preservation of trees in the Maldives.  

Under the law certain tree are prohibited to remove from island. They include: 

• The coastal vegetation growing around the islands extending to about 15m into the island 

• All trees and palms growing in mangroves and wetlands spreading to 15m of land area 

• All trees in Government protected areas 

• Trees that are being protected by the Government in order to protect species of animal / organisms 

that inhabit on such trees 

• Trees / palms those are unusual in nature.  

The law states that prior permission must be obtained for removal and/or relocation of 10 or more trees or 

palms. For indiscriminate removal and land clearances and EIA Decision Note is required. The size of the 

trees and palms that are allowed to be relocated should have more than 15feet from lowest point to the 

crown spread for palms and 8 feet from the lowest point to the trunk to tip of the highest branch for trees 

other than palms. 

The law also states that cutting down and uprooting of the trees shall be made under supervision of the 

island / atoll offices (in the current context Atoll / Island Councils).  

4.4.3 Regulation on dredging and reclamation 

Regulation on Reclamation and Dredging of Islands Lagoons (Regulation 2013/R-15) came into effect in 

April 2013. The regulation requires having permission of EPA on projects requiring alternation of the 

island, either by reclamation or dredging. Specifically the regulation requires producing scaled-maps of the 

island before and after the proposed intervention. Special provisions have been made on protected and 

sensitive area restricting changes to the environment of the islands.  

Since any EIA submission shall be made only after successful clearance of the dredging and reclamation 

permit, the proponent has obtained clearance from EPA in advance as per this Regulation. A copy of the 

permit is given in Annex 3. 

4.4.4 Regulation on waste management  

Waste management Regulation (No. 2013/R-58) is more recent coming into effect on 6 February 2014. The 

regulation was gazetted on 05 August 2013. The regulation provides set of comprehensive guidelines on 

collecting, storing, transporting and managing waste. In the preamble its states the objective of the 

regulation is in line with the Article 22 of the Constitution which requires that development activities 

designed for achieving socioeconomic targets should ensure that environment and its constituent living 

component is not compromised and that resources are utilized effectively.  

The regulation talks of the responsibilities of collection, transport, treating and storage of waste. It also 

talks of management centres and landfill sites and managing hazardous waste. Various sectors and entities 

(including tourist resorts) encouraged having their own waste management plans consistent with the 

Regulation.  

EPA is the implementing agency of environmental law and the implementing agency of the EIA regulation. 
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4.5 SUMMARY 

In summary, the EIA report has not identified any particular law or regulation that the project could 

contravene with the way it has been planned to be executed. It is concluded that the proposed project can 

proceed fully in compliance with the relevant laws, regulations, government polices pertaining to the 

protection and conservation of the environment. 
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5. PROJECT DESCRIPTION 

 

5.1 PROPONENT OF THE PROJECT 

The project is proposed by Ministry of housing and Infrastructure (MoHI) of the Government of Maldives 

with the aim of improving transportation system at the project island. The MoHI is the government 

institution responsible for infrastructure development and, formulation and implementation of relevant 

policies and priorities with regard to national infrastructure development.  

 

Contact detail of the proponent is stated below, 

Ministry of Housing and Infrastructure, 

Ameenee Magu, Maafannu, Male', 20392,  

Republic of Maldives, 

Tel: + (960)3004300, Fax: + (960)3004301 

Email: mohamed.muizzu@housing.gov.mv 

 

5.2 STUDY AREA  

The proposed project will be undertaken in the island of Guraidhoo which is roughly centered at 2⁰19’ 

21.73” N, 73⁰ 18’ 58.57” E and situated on the eastern side of Thaa atoll (Figure 1). The island was once 

joined to a small uninhabited island situated to the east of Guraidhoo by reclamation of land on a small 

lagoon in between the two islands. The total land area of the island after joining with the uninhabited island 

is approximately 38 hectares. A land reclamation project is currently being undertaken in the island which 

will result in extension of land area by 45 hectares.  

The island is approximately 23.4 km away from the nearest airport, situated at Th. Thimarafushi, and about 

3.7 km away from the only operational tourist resort (Maalifushi by Como) in the Thaa atoll. The island is 

situated in the same reef system as Th. Thimarafushi, Maalifushi and Th. Gaadhiffushi which stretches 

about 25 km along the south-eastern rim of the Thaa atoll. No other inhabited island exist within this reef 

system but it has 17 more small uninhabited islands.  

No protected areas exist within the Thaa atoll but few environmentally sensitive areas are located on the 

western and southern side of the atoll. None of these environmentally sensitive areas are located in close 

proximity to the project island, with the closest being approximately 26km away.   

The main focus of the proposed project will be on the existing harbour of the island. This harbour was 

constructed in 1999 to facilitate easy access to the island and safe mooring of vessels. 
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Figure 1.  Overview of the study area (a) location of Thaa atoll in Maldives (b) satellite image of Thaa atoll 

and location of Guraidhoo (c) close up of Th. Guraidhoo (Imagery source: United States Geological Survey, 

Landsat 8 satellite, photo taken on 03rd October) 

5.3 DESCRIPTION OF THE PROJECT SITE 

The project’s focus is the existing harbour located on the north western side of the island, approximately at 

2⁰19’ 39.77” N, 73⁰ 19’ 11.99” E. The existing harbour basin measures 229m in length and 91m in width. 

The entrance channel of the harbour measures 24m in width with a 62m and 24m breakwater built on 

western and eastern side respectively.  

 

Figure 2 Location of the existing harbour 

(a) (b) 

(c) 

N 
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The structures of the existing harbour are seriously damaged and have lost their structural integrity (Figure 

3).  As a result, the present condition of the harbour at Guraidhoo undermines the intended function for 

which it was initially built.  

The existing breakwaters for the harbour and the entrance channel have had the most damage over the years, 

hence not serving its intended purpose of keeping the harbour area calm in rough sea conditions. There are 

several large cracks formed at the existing breakwater for harbour basin. The cracks are expected to have 

been formed due to the loose placement of the previous breakwater material or due to large empty space 

between the materials used. The large cracks cause the concrete bags used for the core of the structure to 

be taken away during strong wave action and these large cracks develop overtime causing the complete 

structure to crumble. The same process is expected to have caused the entrance channel breakwaters to 

completely crumbled providing little or no protection at all for the channel during rough seasons. These 

conditions are not favourable when accessing the harbour and presents a high possibility of damage to 

moored vessels inside the harbour.   

The quay walls of the harbour have also developed cracks at various sections and the damage is expected 

to have been caused by drawing of sand beneath the quay wall. This process have destabilized the quay 

wall and causing it to tilt. This process is generally observed when the base of quay walls are constructed 

to the level of habour basin’s depth or if an adequate part of the base is not submerged into the sediment. 

In such case, loose sediments are drawn into the harbour from the landward side which creates empty 

spaces/channels beneath and adjacent to the quay wall leading to instability of the structure.  

The depth of harbour basin and the entrance channel is also expected to have become shallower over the 

years due to deposition of sediment that has been carried into the harbour through wave action and currents.  

During the field surveys, large amounts of waste were observed floating within the harbour basin and most 

of it were seen aggregated on the north eastern corner of harbour. Aggregation of the wastes at this end was 

expected during the survey since the current was observed to be travelling in north eastern direction. The 

most likely source of the waste are harbour users indicating an existing operational impact from the harbour.  

 
Figure 3.  Existing condition of the harbour (a) completely damaged breakwaters on either side of the 

entrance channel (b) western side breakwater of the entrance channel (c) the main quay wall of the harbour 

(d) existing breakwater for the harbour basin with large cracks (e) a large whole formed adjacent to the main 

quay wall. 
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5.4 THE PROJECT 

The proposed ‘Th. Guraidhoo harbor reconstruction’ project will carry out seven major activities to 

reconstruct the existing harbor of the island. A detailed drawing of the proposed project (Figure 4) and the 

descriptions of major activities are provided below.  

 

Figure 4.  Proposed harbour design for Th. Guraidhoo. 

5.4.1 Reconstruction of breakwaters 

The proposed project plans to reconstruct the existing breakwaters of the harbour and the entrance by 

constructing improved breakwaters. The eastern side breakwater of the entrance channel will be extended 

by 52m under this project.  

The new breakwaters will be built using rock boulders. Concrete waste removed from the existing 

breakwaters and quay walls are proposed to be used as the core of the new structures.  At the completion 

of the project, the breakwater for the harbour basin will measure 250m in length and the new western and 

eastern side breakwaters of the entrance channel will measure 62m and 76m respectively. 

5.4.2 Reconstruction of quay walls 

Under the proposed project, the existing main quay wall and southwestern side quay wall will be removed 

and replaced by an improved concrete quay wall. The new main quay will measure 290m in length while 

the southwestern side quay walls of the harbor will be 86m in length (Figure 4). A 5m x 290m concrete 

pavement will also be built immediately adjacent to the main quay wall (Figure 4) 

5.4.3 Maintenance dredging  

The proposed project will carry out dredging to deepen the shallower areas of the current harbour basin to 

3m from mean sea level (msl). The dredged material from the existing harbor basin is expected to be 
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unconsolidated sand as the area would have been dredged to a depth of 3m during the initial harbour 

development. 

5.4.4 Extension of harbor 

The project proposes to add further 60m to the length of harbor basin from the current quay wall on the 

southwestern side (Figure 4). The area that requires dredging has an average depth of 0.5m below msl. 

Hence it is estimated that 14,493 m3 of sand will have to be excavated to achieve a uniform depth of 3m 

from msl for the entire harbor basin. 

5.4.5 Dredge material disposal (land reclamation) 

The proposed filling area of the dredged material is located adjacent to the new side quay wall on the 

southwestern side of the harbor (figure 4). The area proposed for filling has an average depth of 0.5 m from 

msl. The resultant land reclaimed from the dredge material will be leveled to the current average land height 

of the island. 

5.4.6 Construction of revetments 

Revetments, measuring 14m in length, are proposed to be built on a small section of the reclaimed land 

near the seaward end of the southwestern quay wall. The location of revetments are shown in figure 4. Rock 

boulders and concrete waste generated from the removal of existing structures are proposed to be used for 

constructing the revetments. These structures will prevent erosion of areas that are most likely to be hit by 

strong waves.  

5.4.7 Installation of navigation lights 

Installation of navigation light at the end of both breakwaters of the entrance channel will be carried out 

during the project 

5.5 PROJECT WORK METHODOLOGY 

The general construction methodologies widely used in the Maldives for harbour dredging and, breakwater 

construction and quay wall construction will be applied in this project. The construction of the proposed 

breakwater extension and the maintenance dredging activities will be carried out in a manner that would 

minimize the impacts during the construction phase. At project commencement, the maintenance dredging 

of the most inner section of the harbour basin will be carried out. The dredge material will be collected onto 

trucks on a barge, which will transport the material to the designated fill site on the southwestern side of 

the harbour. A sand bund wall will then be created along the fill site boundary with the initial dredge 

material followed by filling in of inside the fill area. The maintenance dredging will then be moved to the 

other end of the harbour with the same machinery and methods. The maintenance dredging of the harbour 

entrance will be carried out with the placement of a silt screen at the mouth of entrance channel. The harbour 

breakwater reconstruction will follow, with dismantling of the existing breakwater. Placement of rock 

boulders on the footprint of the existing harbour will be carried out immediately after removal of existing 

structures to prevent sediment escape. The entire harbour breakwater, including for the extension area will 

be built during this process. Entrance channel breakwater reconstruction and elongation will also be carried 

out following the aforementioned method. Harbour extension dredging will commence once the breakwater 

reconstruction and maintenance dredging work is completed. The dredge material will be transferred to the 

adjacent fill site using a lorry. The revetment will then be constructed at the newly reclaimed fill site. The 
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task of building of main quay wall and the southwestern side quay wall will be begin after the extension 

dredging is over. Construction of the pavement adjacent to the main quay wall and installation of navigation 

lights will be carried out together as the last task of the project.   

5.6 JUSTIFICATION OF THE PROJECT 

The existing harbour at Guraidhoo is very important for the island’s residents as it plays important roles in 

supporting the island community’s livelihood activities. However, the harbour at its present state do not 

provide enough safety for the users and the size of the harbour has been identified by the residents as 

inadequate for the present and expected future need.  

The island is known for fishing and production of value added fish products through local processing 

techniques. Currently the island has six large fishing vessels (80 – 100ft) based in the island that frequently 

use the harbour for mooring and access. Hence, ensuring safety for the moored fishing vessels and ease to 

maneuver the vessels in and out of the harbour is recognized as an important priority. Additionally, there is 

an ice plant facility developed in the vicinity of harbour for providing ice to fishing vessels. The island 

council members noted that fishing vessels in the region did visit the harbour to buy ice when the facility 

was in operation for two years. However, at the moment, no fishing vessels visit the island to buy as the 

facility is no longer in operation. It is expected that more fishing vessels in the region will start to use the 

harbour very frequently when the operation of facility is re-established. Hence improving the harbour and 

extending the size is important to accommodate expected increase in number of harbour users.  

Furthermore, the existing harbour is very regularly used by passenger vessels and vessels transporting 

goods. According to the council members consulted for this EIA, the harbour is also used by vessels 

travelling to and from Laamu atoll as a safe location to stop by during rough sea conditions. Currently, 3 

cargo vessels (1 from Guraidhoo and 2 from other islands) and 4 passenger boats use the harbour very 

frequently. The 2 cargo vessels from other islands use the harbour at least once a week while each passenger 

vessel makes one trip per week between Male’ and Guraidhoo.  There is also an atoll ferry that use the 

harbour and a daily ferry that carries people working at Maalifushi resort to and from Guraidhoo. According 

to the council members, a common complaint received from the harbour users, especially from the large 

cargo and fishing vessels, is the small size of the entrance channel and the lack of adequate protection 

provided by the existing entrance channel breakwaters.  

Therefore, in addition to improving safety of the frequent harbour users and developing a harbour of an 

adequate size, improvement of harbour entrance design and structure is also important for the harbour users. 

The reconstruction of breakwaters using rock boulders is expected to result in more durable structures that 

can withstand strong waves while elongation of the eastern side harbour entrance breakwater will provide 

more protection for the vessels from waves and strong currents when entering the harbour. The new 

improvements for the entrance channel breakwaters are also expected to shield the harbour basin from the 

strong currents, hence resulting in relatively calmer conditions inside the harbour than the surrounding 

waters.   

5.7 INPUTS AND OUTPUTS 

The key inputs required for the project implementation are; machinery, cement, rock boulders, electricity, 

fuel, water, workers, accommodation for workers and other materials required for construction works and 

maintenance and servicing of the machinery.  
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The contractor will be responsible for sourcing and transfer of equipment and workers to and from 

Guraidhoo.  The machinery carried to the island should be in good condition to avoid delays during the 

project due to breakdowns of machinery. The contractor should also take the responsibility of arranging 

adequate accommodation for the workers.  

Electricity and water required for the project site can be obtained from the island. The contractor will fulfill 

the necessary mechanisms established at the island for connecting electricity and water to the project site. 

The raw materials required for the project, such as cement and rock boulders, and fuel and lubricants 

required for operation of machinery will be sourced and transferred to the island by the contractor. The 

contractor is required to store fuel barrels and any type of oil (e.g. lubricants) at a safe location that ensure 

safety of humans and environment.   

A detailed list of inputs required for the implementation of the proposed project and their descriptions are 

provided in the Table 1 below.   

Table 1.  Project inputs and their description 

Input Description  

Workers 
Skilled and licensed workers should be employed to operate the machinery in 

order to run the operation smoothly and to ensure safety for the workers and 

the locals 

Accommodation Workers will need adequate accommodation with basic facilities 

Excavator 

Excavator will be used to mechanically dredge the areas that needs deepening 

inside the harbour and to dredge the extension area of the harbour. The 

excavator will also have to be used for spreading and leveling the dredge 

waste at the disposal sites 

Barge 
A barge will be used to base the excavator when accessing areas that cannot 

be reached by only the excavator  

Crane 
A crane is expected to be used for lifting heavy concrete blocks when 

removing the existing breakwaters and the quay walls.  

Dump truck 
Dump trucks will be used to transport the dredge waste from the dredge site 

to the disposal area 

Concrete mixer 
This will be used to produce concrete mix that is required for reconstruction 

of new structures 

Rock boulders To be used for construction of the new breakwaters and the revetment 

Cement 

Cement will be a major raw material for the construction of the habour. 

Cement will be required to construct the quay walls and the pavement adjacent 

to the main quay wall 

Fuel and 

lubricants 
Fuel and lubricants will be required for the operation of machinery.  

Electricity 
Electricity required for the construction purposes are to be sourced from the 

island.  

Water 
Water needed for construction and other purposes will be obtained from the 

island 
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The main outputs of the proposed project are the structures of the harbour and waste that will be generated 

throughout the project.  

There are four types of wastes that is expected to be generated at the construction phase of the project. They 

are dredge waste, concrete waste from dismantled structures of the existing harbour, general solid waste 

and hazardous waste such as oil, lubricants, chemicals, batteries etc. Among these, dredge waste and 

concrete waste will be generated in large quantities while the quantity of other two types of waste is 

expected to be very low.  

The two main types of wastes generated from the project are planned to be used during the project. The 

dredge waste generated from maintenance dredging and extension of harbour will be used for reclaiming a 

small area of land on southwestern side of the harbour. The concrete waste generated during the project are 

to be used as the core of new breakwaters and for construction of revetments at the reclaimed land.  

The key structures of that will be built under the proposed project and expected forms of waste are listed 

and described in the table 2 below. 

Table 2. Expected outputs and their description 

Output Description  

Dredge material An estimated 28,600.91 m-3 of dredge material is expected to be produced 

from maintenance dredging and harbour extension dredging 

Concrete waste Significant amount of concrete waste will be generated from dismantling of 

existing breakwater structures and the main and side quay wall 

Hazardous waste The expected form of hazardous waste from the project are used lubricant oils 

of the machinery and equipment 

Solid waste Some amounts of solid waste is expected be generated from daily activities 

of the workers as well as from construction activities 

Extended harbour 
The harbour will be extended by 60m to the southwest from the location of 

present side quay wall  

New quay walls 

and adjacent 

pavement 

The final harbour will have a new main quay wall built in place of the present 

quay wall along with new main quay wall for the extended area of the harbour. 

A pavement measuring 5m in width will be built along the 290m stretch of 

the new main quay wall. In addition, a new side quay wall will measuring 

86m will be built on southwestern side 

New breakwaters 

A total length of 250m harbour breakwater will be built under this project, 

which includes replacing existing breakwater structures and extending it to 

the newly extended area. The entrance channel breakwaters will also be 

replaced and the eastern side extended by 52m  

Reclaimed land 
Approximately xx m2 of land will be reclaimed adjacent to the new 

southwestern side quay wall by disposing dredge material  

Revetments 
Revetments measuring 14m will be constructed on a small section of the 

newly reclaimed land 

Entrance channel 

navigation lights 

New navigation lights will be placed at the ends of entrance channel 

breakwaters 
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5.8 PROJECT SCHEDULE  

The project is expected to take approximately one year to complete. The table below indicates the tentative 

durations for all the expected stages of work. 

Table 3.  Major tasks and their expected durations 

Description 
Duration  

(Days) 

Preliminary works 7 

Mobilization 14 

Site setup 15 

Survey 7 

Dredging (for maintenance  

and extension) and filling 
60 

Quay wall construction 60 

Breakwater construction 60 

Revetment construction  45 

Pavement construction 30 

Installation of navigation lights 7 

Out survey 7 

Site clearance 14 

Demobilization 14 

 

 

5.9 PROJECT BOUNDARY AND ENVIRONMENTAL IMPACT ZONE 

The major impacts from the proposed project are anticipated in the immediate marine environment at the 

project site. Therefore, basing on experience from such projects and expert opinion, an expected 

environmental impact zone is identified for conducting baseline surveys and to study the extent of expected 

environmental impacts.  

The proposed project will be carried out at an area of approximately 990 m2 as indicated by yellow polygon 

in the figure 5. The implementation of the proposed project is expected to have some impacts inside the 

project area as well as immediate surrounding marine environment covering an area of 1681 m2 (indicated 

by red polygon in figure 5). 

The figure below shows the project boundary and the identified area where environmental impacts are 

expected to occur.  
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Figure 5. Proposed poject boundary and expected impact boundary
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6. SURVEY METHODOLOGIES 

 

6.1 CLIMATE 

Climate data for the specific location of Guraidhoo is not available. Therefore, long term climatic data 

acquired from the closest location, L. Kahdhoo airport, were used to assess and predict the conditions at 

Guraidhoo.  The Maldives Meteorological Service (MMS) have a weather monitoring station based at L. 

Kahdhoo airport where they have been recording weather data since 1992. It is assumed that the data 

obtained from L. Kahdhoo station will provide a reasonably good overview of the climatic conditions at 

Guraidhoo.  The climatic factors assessed from the available historical data are temperature and rainfall. 

Reference to published literature and information from MMS were used to describe the general pattern and 

speed of wind, tides and waves prevalent across the country and, to predict likely occurrence of natural 

disasters.   

6.2 MARINE ENVIRONMENT 

The figure 6 below shows the locations where benthic cover and water quality assessments were 

undertaken. 

 

Figure 6. Location of marine surveys 

6.2.1 Bathymetry 

Bathymetric survey was carried out for the entrance and harbour basin, proposed filling site, reef area 

adjacent to the harbour and for an alternative filling site proposed by the island council. The bathymetry 

was studied using dinghy mounted GPS and HI-TARGET SONARMITE for the areas deep enough to 

access by boat and, using a handled depth recorder and GPS for the shallower areas.  
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6.2.2 Benthic cover 

The benthic cover for the area was studied using Line Intercept Transect (LIT) method. Two transects 

measuring 20m in length were used for the study. One transect was placed outside the harbour, 

perpendicular to the harbour breakwater, moving towards the reef edge. Similarly, the other transect was 

placed perpendicular to the shoreline leading towards the reef edge. The location of transects are shown in 

the Figure 6. The benthic cover classes used for the assessment are; live coral, dead coral, rubble, sea grass 

and fine sand. 

6.2.3 Fish abundance 

The abundance of various fish species at the survey site were studied qualitatively, hence arriving at a 

relative abundance category for the species present at the site. This was done by videoing the area with an 

underwater camera and later assessing the species and number of fish observed at the site. Qualitative 

categories were then assigned to the species to describe their relative abundance. The categories used for 

the study are; abundant, common and rare.  

6.2.4 Water quality 

For this EIA, in situ water quality assessments were carried out at different locations. A HORIBA U-52 

Multiwater Quality Checker was used to analyze the quality of water. The instrument, which has been span 

calibrated using standard grade reagents, uses voltammetric methods to analyze conductivity, Dissolved 

Oxygen (DO) and Total suspended Solids (Turbidity) of water samples. All the parameters were measured 

and logged in real time on field which preserves the chemical constituents in equilibrium with their natural 

physio-chemical environment, thus giving a more accurate picture of the quality and status of water 

samples. This technique is more reliable than wet laboratory chemical analyses which would require 

numerous pre-processing steps to alleviate the effect of reduced and oxidized material. The GPS locations 

where water quality assessments were done are shown in Figure 6.  

6.2.5 Near-shore current  

The direction and velocity of surface current inside and outside of the harbour basin were assessed using a 

Garmin foretrex301 GPS tracker. This device was left on the surface of water and let to drift along with the 

current for some time. The tracker records its GPS location and time at set intervals. These information are 

then used in a software to deduce the velocity and the direction of current.  

6.3 TERRESTRIAL ENVIRONMENT 

No extensive studies were carried out to assess the terrestrial flora and fauna of the island since the proposed 

project is not expected to have an impact on the terrestrial environment. However, name and number of 

trees present near the harbour extension area were recorded as they will have to be removed for the harbour 

extension.  

6.4 SOCIO-ECONOMIC SETTING 

The socio-economic setting of the island was studied using several sources. This includes published reports 

such as Preliminary results of 2014 census, 2006 Census report. Socio-economic information were also 

obtained from the island council through a questionnaire and through direct consultation with council 
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members. Additionally, observation made during the visit to the island were used to describe the socio-

economic setting of the island.   

6.5 IMPACT ASSESSMENT 

Following data analysis, literature review and stakeholder consultations, a system called Rapid Impact 

Assessment Matrix (RIAM) was used to organize the EIA. RIAM methodology as described in detail by 

Jensen et al (1998) brings together the individual multi-disciplinary parts of an EIA in a transparent and 

semi quantitative manner. It keeps transparent control of the components in a distinct semi quantitative 

manner allowing direct comparison of different problems, and above all it allows a holistic and coherent 

anticipation of problems. This methodology has been found be effective for EIA involving coastal 

development projects. 

The process of defining the components, which are of importance in evaluating the possible changes due 

development, is called scoping. In the RIAM these components are considered in a holistic manner and fall 

into four groups. These groups represent the issues relating to the Physical/Chemical environment (P/C); 

those relating to Biological/Ecological (B/E) concerns; human issues defined as Social/Cultural (S/C); and 

issues dealing with the Economic/Operational (E/O) aspects of development. 

In the RIAM analyses, all problems are analyzed according to five characteristic criteria. Two criteria relate 

to properties that are of singular importance to the condition, and three criteria to properties that are of value 

to the situation. The first type of criteria is: the importance of the condition, which is assessed against the 

spatial boundaries or human interests it will affect; and the magnitude, which is defined as a measure of the 

scale of benefit/dis-benefit of an impact of a condition. 

For the importance of condition (I) the scale is defined as: 

4 = important to national/international interests 

3 = important to regional/national interests 

2 = important to areas immediately outside the local condition 

1 = important only to the local condition 

0 = no importance 

 

For the magnitude of a change or effect (M) the scale is defined as: 

+3 = major positive benefit 

+2 = significant improvement in status quo 

+1 = improvement in status quo 

 0 = no change/status quo 

-1 = negative change to status quo 

-2 = significant negative dis-benefit or change 

-3 = major dis-benefit or change 

Criteria that are of value to the situation are defined as permanence, reversibility and cumulative properties. 

Permanence defines whether a condition is temporary or permanent, e.g. an embankment is a permanent 

condition even if it may one day be breached or abandoned, whilst a coffer dam is a temporary condition, 

as it will be removed. 
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Reversibility defines whether the condition can be changed and is a measure of the control over the effect 

of the condition.  

Cumulative property is a measure of whether the effect will have a single direct impact or whether there 

will be an accumulated effect over time, or a synergistic effect with other conditions. 

Table 4. The scale used for the criteria that are of value to the situation 

Score Permanent (P) Reversible (R) Cumulative (C) 

1 No change / not applicable 
No change / not 

applicable 

No change / not 

applicable 

2 Temporary Reversible 
Non-cumulative / 

single 

3 No change Irreversible 
Cumulative / of indirect 

effect / synergistic 

 

Table 5. Range bands used for RIAM 

Environmental 

classification (ES) 
Value of the class 

Value of the class 

(numerical) 
Description of the class 

72 to 108 E 5 Extremely positive impact 

36 to 71 D 4 Significantly positive impact 

19 to 35 C 3 Moderately positive impact 

10 to 18 B 2 Less positive impact 

1 to 9 A 1 Reduced positive impact 

0 N 0 No alteration 

-1 to -9 -A -1 Reduced negative impact 

-10 to -18 -B -2 Less negative impact 

-19 to -35 -C -3 Moderately negative impact 

-36 to -71 -D -4 Significantly negative impact 

-72 to -108 -E -5 Extremely negative impact 

 

The assessment of the different problems that have been selected for evaluation by the scoping process 

gives a value ascribed (by the consultants) to each of these criteria. By the use of a simple formula a score 

(the environmental score) for the individual components was calculated: 

ES = I*M*(P+R+C) 

To use the evaluation system described, a matrix of cells showing the criteria used, set against each defined 

component, is produced for each project option. From the formulae given above each ES number is 

calculated and recorded. To provide a more certain system of assessment, the individual ES scores are 

banded together into ranges where they can be compared. The ranges cover impacts from a major positive 

change/impact (+5/E) to similarly negative effect (-5/-E). Conditions that have neither importance nor 

magnitude will score a zero and be banded together (0/N); and any condition in this band is either of no 

importance or represents the status quo, or a non-applicable situation. 
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7. EXISTING CONDITIONS 

This section outlines the existing environment of the proposed project area with reference to surveys carried 

out during the EIA study while also making use of other available sources to describe the environmental 

and socio-economic setting as comprehensively as possible. 

7.1 METEOROLOGY AND CLIMATE 

7.1.1 Temperature 

Analysis of 21 years (1992 – 2012) of records show that daily average temperatures of Kadhdhoo does not 

go above 33.2°C. The mean daily maximum temperature for Kadhdhoo has been found to be at 31.2°C 

while the mean minimum temperature is 25°C (Figure 7).  

In relative terms, the period from March to May with an average daily high temperature above 31°C are the 

hottest period of the year while the hottest month of the year is April reaching a mean temperature peak of 

above 32°C (Figure 8). 

The cool periods lasts from October/November to January with an average daily high temperature below 

30ºC. The coldest day of the year is around mid-December, with an average low of 26°C and high of 30ºC. 

The sea surface temperature in the Indian Ocean in July 2014 is recorded to be around 29-30°C. 

 
Figure 7. Variations in mean yearly temperature in Kadhdhoo (1992-2012)  

 
Figure 8. Average monthly maximum temperature based on 21 years of data (1992-2012). 
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7.1.2 Rainfall 

Maldives rainfall is mainly determined by the two seasons: the northeast monsoon and the southwest 

monsoon. The southwest monsoon prevailing from May to November is the rainy season and the northeast 

monsoon from January to March is the dry season. 

Analysis of the rainfall data for the past 22 years (1992-2013) shows high variability from year to year with 

an average yearly mean of 2216.3 mm as shown in the Figure 9.  

Average monthly rainfall analysis show a general increase in rainfall as the year progressed from January 

to December. February and March are the driest months while the month of October is the wettest month. 

Last four months of the year from September through to December, the average rainfall is significantly 

higher than the rest of the months except in the month of May. 

 
Figure 9. Yearly total rainfall data for the period 1992-2013 (the dark grey line shows the yearly mean 

rainfall for the 22 years). 

 
Figure 10. Average rainfall for the twelve months of the year for Kadhdhoo Island (1992-2013). (The solid 

dark gray line indicates monthly average). 
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The average monthly rainfall of 185 mm is expected based on totals annual rainfall figures obtained for the 

22 year period. The lowest mean rainfall occurs in February (70 mm), while the highest mean rainfall is 

expected in October with 286 mm. As Figure 10 shows for almost the first half of the year (except May) 

the mean monthly rainfall is below the yearly average for a month, whereas the last 5 month spanning from 

August through to December the average monthly rainfall is higher than yearly average for a month taken 

for the 22 year period. 

7.1.3 Wind 

The climate of the Maldives can be divided into two monsoon periods marked by strong seasonal reversals 

in wind direction that are confined to a narrow range of wind angles. Summary wind data since 1964 (Figure 

11) indicate that the Maldives experience west to northwest winds (2250–3150) from April to November 

during the Hulhangu monsoon with a mean wind speed of 5.1 m s-1. In contrast the Iruvai monsoon, from 

December to March, is characterized by winds from the east-northeast (450–900) with a mean wind speed 

of 4.9 m s-1. Wind strength is most variable during the crossover between northeast and westerly monsoons 

with mean wind speed falling to 3.5 m s-1 in March (Department of Meteorology, 1995). 
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Figure 11. Summary of wind data for the Maldives showing A) 30-year mean percent frequency wind 

direction B) 30-year mean monthly percent frequency wind direction; C) 30-year mean monthly wind speed. 

Climate data from Government of Maldives, Department of Meteoro1ogy, (1995) adapted from Kench et al; 

(2010). 

Strong winds and gales are infrequent although storms and line squalls can occur, usually in the period May 

to October. During stormy conditions gusts of up to 50-60 knots have been recorded at Kadhdhoo (data 

from Maldives Meteorological Services). 
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7.2 TIDES 

Tides experienced in Maldives are mixed and semidiurnal/diurnal. Typical spring and neap tidal ranges are 

approximately 1.0m and 0.3m, respectively.  Maximum spring tidal range in the southern atolls is 

approximately 1.1m.  There  is  also  a  0.2m  seasonal  fluctuation  in regional  mean sea  level, with an 

increase of about 0.1m during February to April and a decrease of 0.1m during September to  November. 

Like in most other atolls, semidiurnal tides are experienced in Laamu Atoll is two high tides and two low 

tides a day. The tide varies from place to place, depending on the location and on the shape and depth of 

the basin, channels and reefs and also time of the year. Tidal variations in Maldives are presented in Table 

5. In the Maldives, tides may have significantly important influence on the formation, development, and 

sediment movement process around the island. 

Table 6. Tidal variations in Maldives with respect to mean sea level 

Tide Level Referred to MSL 

highest astronomical tide (HAT) +0.64 

mean higher high water (MHHW) +0.34 

mean lower high water (MLHW) +0.14 

mean sea level (MSL) 0.00 

mean higher low water (MHLW) -0.16 

mean lower low water (MHLW) -0.36 

lowest astronomical tide (LAT) -0.56 

 

7.3 CURRENTS 

Currents which affect the sea area around the Maldives are caused by one or more of the following system: 

• Oceanic currents. 

• Tidal currents. 

• Wind-induced currents. 

• Wave-induced currents. 

The oceanic currents flowing across the Maldives are notorious for their strength. The exposure of the 

Maldives to the vast Indian Ocean ensures that an immense body of water is constantly flowing across the 

plateau on which the atolls are built. Currents in the channels near Male have been recorded at 4 knots or 

more. Inside an atoll, current speeds are more settled. Oceanographic currents are driven by two monsoonal 

winds, namely the westerly and north easterly wind. The westerly flowing current tend to dominate from 

January to March while the easterly currents dominate from May to November. The changes in current flow 

patterns occur in April and December. The current velocities are about 0.5m/s, only in may values may 

increase to 0.8m/s.  

The surface current readings taken during this study found currents travelling in ENE direction with an 

average speed of 0.25 ± 0.096 ms-1 inside the harbour.  The surface current outside the harbour also travelled 

in the same direction and had a relatively similar speed of 0.27 ± 0.172 ms-1. The map below show the 

location and drift track created by the device used for measuring the current.  
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Figure 12. The location of current measurement and its track 

7.4 HAZARD VULNERABILITY 

In 2009, through DIRAM Project by UNDP (2006), the natural vulnerability of the islands and atolls of the   

country to potential hazards have been modelled to understand the risk factors of the country. The disaster 

risk scenario for Maldives can be described as moderate in general. Despite this, Maldives is among the 

most severely affected countries hit by the Asian tsunami on December 2004. The report identified the 

existing vulnerabilities and identified mitigation measures with costing. The report had identified children, 

women and low income households as the most vulnerable.  

Natural hazards that may occur at the project location can be broadly classified into geological and 

meteorological hazards. Based on the different types of hazards identified in DIRAM, the following hazards 

have been predicted to be particularly relevant to the project site in relation to the project components: 

 Wind storms and cyclones; 

 Swell waves and wind waves; 

 Wind storms; 

 Flooding due to heavy rainfall/storms; 

 Tsunami. 
 

DIRAM report has stated that major natural hazards in the Maldives are strictly controlled by the 

geophysical and climatic settings and show quite different patterns in their distribution, as shown in Figure 

13. 
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Figure 13. Major natural hazards distribution pattern in the Maldives. (A) Latitudinal variations of major 

natural hazards. (B) Longitudinal variations of major natural hazards across the Maldives (Adapted from 

UNDP, 2008) 

 

Hazards, frequencies, and damage potential for the Maldives is summarized in Table 6 (UNDP, 2005). 

 

Table 7. Hazards, frequencies and damage potential for the Maldives 

Hazard Tsunami 
Swell waves or 

storm surges 
Rainfall flooding Strong winds 

frequency 
Once in 200 

years 
- Once in 1 year Several times a year 

Potential damage Very high high moderate low 

  

The project island is relatively at very low risk of cyclone and draught hazard, though risk of other hazards 

such as swell waves, rainfall and wind is expected to range between moderate to high. 
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7.5 MARINE ENVIRONMENT 

7.5.1 Bathymetry  

The bathymetric map produced from the survey is attached in the Annex 2 of this report. The key findings 

from the bathemetric survey are summarize in the table 7 below. The main finding that will have the biggest 

impact on the proposed project is the production of excess dredge material. At present, the average depth 

of the harbour area is 2.5m below msl. Approximately, 20,600 m3 of excess dredge materials are expected 

after filling the proposed area. Moreover, even after filling the alternative site proposed by the island 

council, an excess of 14,600 m3 of dredge material is expected.  

Table 8. Key findings from the bathymetric survey for the proposed project 

Description Quantity (m3) 

Dredge material from maintenance dredging 16272.67 

Dredge material from harbour extension 12328.24 

Total dredge material 28600.91 

Fill quantity required for proposed site 8000.00 

Excess after filling proposed site 20600.91 

Fill quantity required for alternative site 6000.00 

Excess after filling proposed and alternative site 14600.91 
 

7.5.2 Benthic cover 

Benthic cover at the two surveyed sites are considerably different from each other (Figure 14). However, 

rubble and sea grass is observed to be the two most dominant cover types at both the sites, despite the large 

difference observed for these two cover types at the two sites. The site outside the harbour (site 1) is mostly 

dominated by rubble, making 73% of the areal cover followed by sea grass (15%) while the other site had 

sea grass (51%) as the most dominant cover followed by rubble (32%). Live corals were not recorded at 

the transect 2 but a small percentage of live coral cover (10%) are observed at the transect 1.  

 

Figure 14. Percentage of benthic cover at survey sites 
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7.5.3 Fish abundance 

The species of fish observed during the survey and their relative abundance are provided in the Table 8 

below. Overall, the species belonging to Acanthuridae family are very common at the site. During the 

survey Acanthurus auranticavus were mainly observed feeding in schools. The butterfly fishes 

(Chaetodontidae) were not common but four species were seen at the site, which makes them the second 

highest in number of species observed for a single family. Species belonging to the family Labridae were 

fairly common at the site. Additionally, an interesting observation of a Napoleon wrasse (Cheilinus 

undulatus), a species belonging to Labridae family, was made outside the survey period.  

Table 9. Fish abundance at the reef area adjacent to the harbour 

Family,  

       species 

Relative 

abundance 

General description 

of the family 

Acanthuridae  

Very common across Maldivian reefs, with 30 species from 

this family known to be occur in Maldives. Most species 

mainly feed on algae while some supplement this with 

various planktons 

       Acanthurus auranticavus Abundant 

       Acanthurus lineatus Common 

       Acanthurus leucosternon Rare 

       Acanthurus triostegus Rare 

       Acanthurus blochi Rare 

       Naso brevirostris Rare 

       Ctenochaetus striatus Rare 

Chaetodontidae  
Butterfly fishes – Fairly common across Maldives. 32 

species out of about 120 species are seen in Maldives. Diet 

include filamentous algae, small invertebrates, plankton, and 

coral. 

       Chaetodon collare Rare 

       Chaetodon meyeri Rare 

       Chaetodon triangulum Rare 

       Chaetodon trifasciatus  Rare 

Balistidae  

17 species are known to exist in Maldives. Diet includes 

snail, sea urchin and other invertebrates. 

       Balistapus undulatus Rare 

       Sufflamen bursa Rare 

       Melichthys indicus Common 

Labridae  

Wrasses – Species of this family present in Maldives occur 

very commonly at reefs. 

       Thalassoma hardwicke Common 

       Gomphosus caeruleus  Rare 

       Thalassoma amblycephalum  Common 

Scaridae  Family of parrotfishes. 23 species of scarids are known to 

occur in Maldives. Feeds on algae by scraping from corals. 

Also eat sea grass, coral polyps and invertebrates. 

       Scarus frenatus Rare 

       Scarus ghobban Rare 

Serranidae  A very large family with more than 400 species. Groupers 

are the most common in Maldives. Mainly carnivorous        Cephalapholis argus Common 

Nemipteridae  Out of 64, only 3 species found in Maldives. Feed on worms 

and small invertebrates        Scolopsis bilineata Rare 

Zanclidae  A family with only one species which is fairly common in 

the Maldives. Feed on coral polyp and small invertebrates        Zanclus cornutus Rare 
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7.5.4 Water quality 

The water quality test results indicate a high level of turbidity at the sites (sites 1 to 3) within in the harbour 

basin (Table 9). The highest turbidity level of 9.3 Nephelometric Turbidity Units (NTU) was observed at 

the site near the area where harbour entrance connects with the harbour basin. The site 4 and 5 showed a 

low turbidity level of 0 and 0.6 NTU respectively.   

Table 10. Water quality test results from 6 locations near proposed project area. 

Name 
Salinity 

(ppt) 
pH 

Turbidity 

(NTU) 

Dissolved  

Oxygen 

(mgL-1) 

Conductivity 

(mScm-1) 

Temperature 

(0C) 

TDS 

(mgL-1) 

Site 1 32.7 8.44 4.7 15.00 50.0 27.92 30.5 

Site 2 32.3 8.46 9.3 13.06 50.7 27.92 30.4 

Site 3 33.4 8.43 6.7 12.54 50.8 27.80 30.5 

Site 4 32.9 8.51 0.0 16.52 50.2 28.88 30.2 

Site 5 30.2 8.47 0.6 15.25 48.6 28.51 30.2 

 

7.6 TERRESTRIAL ENVIRONMENT 

The trees that will have to be removed to carry out harbuor extension and building of quay walls are listed 

below. The main trees that will have to be uprooted and relocated are the Cocos nucifera.  

Table 11. Trees present at the harbour extension area. 

Local name Scientific name number 

Ruh Cocos nucifera 18 

Dhiggaa Hibiscus tiliaceus 1 

Hirun'dhu Thespesia populnea 6 

Boashi Tournefortia argentea 1 

Uni Guettarda speciosa 1 

Kuredhi / keredhi Pemphis acidula 1 

Kaani / Kauni Cordia subcordata 1 
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7.7 SOCIO-ECONOMIC SETTING 

7.7.1 Population 

According to the preliminary results of the 2014 census, the resident population of the island is 1,248 people 

(figure 15) comprising 634 males and 614 females. There are further 69 foreigners working in the island. 

The island council estimates the registered population of the island to be around 2050 people. This suggests 

that about 61% of the registered population currently resides in the island. The island’s resident population 

is higher than the atoll’s capital, Veymandoo, and also has the highest resident population in the atoll with 

a 13.85% share of total atoll population. An average annual population growth rate of 1.1 was observed for 

the island between the 2006 and 2014 census. The population density of the island is 34 people per hectare 

(newly reclaimed land area excluded for the calculation as the project is not yet completed). 

 
Figure 15. Population of the Thaa atoll, (Source: Preliminary results of 2014 census and 2006 census results, 

National Bureau of Statistics) 

The population pyramid for Th. Guraidhoo, constructed from the published 2006 census figures, suggests 

that the majority of population is below 35 years of age (figure 16). The sex ratio is approximately 1:1 for 

the age groups between 1 year and 20 years while females greatly outnumber males in the age groups 

between 20 and 45 years.    

 
Figure 16. Population pyramid for Th. Guraidhoo 
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7.7.2 Economic activities 

The livelihood of Guraidhoo people depend on a diverse range of activities. Public sector employment, 

fisheries related activities and employment in the tourism industry are the main sources of income for the 

residents of Guraidhoo. Additional sources of income for the island people include operation of small 

businesses such as retail shops, cafés and restaurants. 

Government institutions present in the island are; Island council office, Post office, Police station, Health 

Centre, School and Fenaka Co ltd. These government institutions play an important role in providing basic 

services as well as provide employment opportunities for the residents of the island.  

Fishing and fisheries related activities are an important source of income for the residents of Guraidhoo. At 

present, 6 fishing vessels, measuring approximately 80-100ft in length, operate from the island. An average 

of 18-20 fishermen work in each of these vessels.  The most common type of fishery practiced by the 

fishermen of Guraidhoo are pole and line fishery and handline yellowfin tuna fishery.  An ice plant facility 

is present in the island to provide ice for the fishing vessels. The ice plant facility is currently not in 

operation but the island council expects the facility to become operational very soon. The facility is now 

leased out to a private company for 15 years under the condition that it operates in the island for 11 years. 

In addition to providing ice for local fishing vessels and vessels from other islands, the facility also provides 

employment opportunities.  

Residents of Th. Guraidhoo are also involved in value addition to fish through local processing techniques. 

Currently there are 14 people involved in this business. The value added products produced in the island 

are; salted fish (by 2 processors), smoked/dried fish (by 12 processors) and fish paste (Rihaakuru). Fish 

paste production is mainly undertaken by women. 

The development of Th. Maalifushi as a resort island has brought many employment opportunities for the 

residents of Guraidhoo.  Working in Maalifushi resort is very convenient for the people since there is daily 

ferry service between the island and the resort. According to the council members consulted for this EIA, 

the resort is currently providing employment opportunities for more than 100 individuals from Guraidhoo. 
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8. STAKEHOLDER CONSULTATION 

 

The stakeholder consultation with the island council was conducted on 12th November 2015 at the Th. 

Guraidhoo council office. The island council assured the consultants that they have consulted the general 

public regarding the harbour reconstruction project. These consultations were carried out by calling a 

general meeting where public express their views on the proposed development. Additionally, the council 

members noted that they have consulted individual senior members of the public regarding the 

development. Basing on the aforementioned consultations, following are the main concerns raised by the 

island council. 

1. The council has plans to develop a cargo loading and unloading area at the proposed fill site. 

2. The council expressed their interest in moving the jetty at harbour, to the northeastern side, so it 

aligns with the main road of the island. 

3. The council proposed an alternative fill area, on the northeastern side of the island. According to 

the council members, the proposed alternative area is known for erosion and was also filled during 

the initial harbour construction work. However, the fill materials have since eroded, reaching the 

edge of the waste disposal site and the batch of coconut palm trees present near the shore.  

4. Waste management is a pressing issue for the island and accommodation of any large amounts of 

wastes from the proposed project will be difficult.  

5. The council members noted that MoHI have committed to start a waste management project after 

the completion of dredging and reclamation work currently being carried out at the island. 

6. The council members noted receiving of complaints from frequent harbour users (large passenger 

vessels that travel to and from Male’, cargo vessels, fishing vessels that stop at Guraidhoo to pick 

up ice) about difficulties caused by the size of entrance channel and condition of the harbour. 

7. Council members highlighted that they have communicated to the ice facility, upon receiving 

instructions from MoHI, to relocate the inlet and outlet pipes of the facility.  

In addition to this, the council members provided an overview of the present socio-economic setting of the 

island and average vessel traffic at the harbour. These information are used throughout this EIA report to 

describe many aspects of the island and to form a basis socio-cultural and economic impacts on the island.  
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9. POTENTIAL IMPACTS AND MITIGATION OPTIONS  
 

9.1 INTRODUCTION 

Developmental projects involving coastal development and coastal modification in island environments are 

considered to generate a various levels of environmental impacts, some of which can be felt on the 

immediate environment and some impacts can be cumulative. Marine environment is directly affected from 

changes in hydrodynamics due to coastal modification from dredging and reclamation projects as coral 

reefs are very vulnerable to immediate changes that will be sustained from most of the development 

activities. Therefore, during the scoping, designing of the project activities and field surveys, consideration 

must be given to minimize the impacts felt on the environment. This Chapter describes in detail the potential 

environmental impacts and measures proposed to mitigate the impacts arising from harbour reconstruction 

works both during construction and operation phases of the proposed project. 

9.2 UNCERTAINTY  

Environmental impact prediction itself involves a certain degree of uncertainty, as the predicted impacts 

may vary according to weather, ecological conditions and social conditions in the atoll or island. 

Furthermore, limited time allocated for conducting the EIA studies does not permit collecting adequate 

primary data on the existing environment of the project location. Data on environmental aspects such as 

currents, waves, and sediment transport regimes may require at least one full year of data collection to make 

informed judgments. Given the time and budgetary constraints, the impact predictions to a large extent had 

to be based on short term primary data and secondary information obtained from literature review and 

conducting interviews with the locals. However, the level of uncertainty, in the proposed project is 

considered to be low, as the project scope is small and experience from harbour construction work carried 

out in many islands and resorts in the Maldives is readily available. 

 

9.3 POTENTIAL IMPACT ASSESSMENT MATRIX 

As this is a coastal development project, majority of the impacts of the project are expected during the 

construction stage. This phase includes mobilization of machinery and vehicles, workforce, reconstruction 

of breakwaters and quay wall, maintenance dredging of the harbour, extension of harbour, installation of 

navigation lights and land reclamation by dredge waste disposal. 

This Section of the report identifies the potential environmental impacts and possible issues that could arise 

from construction and operational phase. Their identification as potential impacts does not mean that they 

would necessarily occur or that they could not be successfully mitigated.  

The assessment of environmental impacts (positive and negative) had been carried out during EIA process 

and the resulting RIAM matrix is given in Table 11. 
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Table 12. Impacts assessment for the construction phase 

  I M P R C ES RS 

PC1 Coastal morphology 1 2 3 1 1 10 B 

PC2 Water quality 2 -2 2 2 2 -24 -C 

PC3 Air quality 1 -1 2 1 1 -4 -A 

PC5 Hydrodynamics 1 0 1 1 2 0 N 

PC6 Hazardous waste 1 -1 2 2 2 -6 -A 

BE1 Coral reef 1 -2 2 2 2 -12 -B 

BE2 Sea grass beds 1 -1 3 3 2 -8 -A 

BE3 Coastal vegetation 1 -1 3 2 1 -6 -A 

BE4 Eutrophication 1 0 1 1 1 0 N 

SC1 Aesthetic and cultural value 1 -3 2 2 2 -18 -B 

SC2 Income 1 -1 2 2 2 -6 -A 

SC3 Employment 1 -1 2 2 2 -6 -A 

SC4 Public health and safety 1 -3 2 2 2 -18 -B 

SC5 Solid waste management 2 -3 3 2 2 -42 -D 

EO1 Infrastructure 3 -3 2 2 2 -54 -D 

EO2 Transportation 3 -2 2 2 2 -36 -D 

EO3 Navigation 2 -2 2 2 2 -36 -D 

EO4 Fisheries activities 1 -2 2 2 2 -24 -C 
 

Table 13. Impact assessment for the harbour operation after reconstruction 

  I M P R C ES RS 

PC1 Coastal morphology 1 0 1 1 1 0 N 

PC2 Water quality 2 2 3 1 3 28 C 

PC3 Air quality 1 0 0 1 1 0 N 

PC5 Hydrodynamics 1 0 1 1 1 0 N 

PC6 Hazardous waste 1 0 1 1 1 0 N 

BE1 Coral reef 1 0 1 1 1 0 N 

BE2 Sea grass beds 1 0 1 1 1 0 N 

BE3 Coastal vegetation 1 0 1 1 1 0 N 

BE4 Eutrophication 1 0 1 1 1 0 N 

SC1 Aesthetic and cultural value 1 3 3 1 2 18 B 

SC2 Income 1 2 3 1 2 12 B 

SC3 Employment 1 2 3 1 2 12 B 

SC4 Public health and safety 1 2 3 1 2 12 B 

SC5 Solid waste management 2 -1 1 1 1 -5 -A 

EO1 Infrastructure 3 3 3 1 3 63 D 

EO2 Transportation 3 3 3 1 3 63 D 

EO3 Navigation 3 3 3 1 3 63 D 

EO4 Fisheries activities 2 3 3 1 3 42 D 
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Range of values (RS) given in the table in alphabetic are as follows: 

 E = Major positive change; 

 D = significant positive change;  

 C = moderate positive impact; 

 B = positive impact; 

 A = slight positive impact; 

 N = no change/Status quo/not applicable; 

 -A = slight negative impact; 

 -B = negative impact; 

 -C = moderate negative impact; 

 -D = significant negative impact; and 

 -E = major negative impact. 

Table 14. Class totals for major categories of impacts during reconstruction 

Class -E -D -C -B -A N A B C D E 

PC 0 0 1 0 2 1 0 1 0 0 0 

BE 0 0 0 1 2 1 0 0 0 0 0 

SC 0 1 0 2 2 0 0 0 0 0 0 

EO 0 3 1 0 0 0 0 0 0 0 0 

Total 0 4 2 3 6 2 0 0 0 0 0 

 

Table 15. Class totals for major categories of impacts during harbour operation after reconstruction 

Class -E -D -C -B -A N A B C D E 

PC 0 0 0 0 0 4 0 0 1 0 0 

BE 0 0 0 0 0 4 0 0 0 0 0 

SC 0 0 0 0 0 0 0 4 0 0 0 

EO 0 0 0 0 0 0 0 0 0 4 0 

Total 0 0 0 0 1 8 0 4 1 4 0 

 

The assessment of impacts by RIAM matrix indicate that no major negative impact (-E = 0) is expected to 

occur during the construction phase of the proposed project and during harbour operation after 

reconstruction.  However, harbour reconstruction phase has series of negative impacts (-A = 6, -B = 3, -C 

= 2, -D = 4) ranging from slightly negative to significantly negative situations. Many of these impacts can 

be effectively mitigated during the construction phase and while others will be improved when the harbour 

comes into operation. This is evident from the positive dominant matrix resulted (N = 9, B = 4, C = 1, D = 

4) for the operational phase of the harbour.  

The following sub sections explain the main negative and positive impacts expected from the construction 

phase and harbour operation in more detail. Additionally, mitigation measures are proposed for the expected 

negative impacts to reduce the anticipated damages from the proposed project. 
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9.4 POTENTIAL IMPACTS AND MITIGATION OPTIONS 

9.4.1 Impact on water quality 

The water quality at the project site is expected to deteriorate immediately with the commencement of 

dredging works, however for a temporary period of time. The toothed-bucket action of the excavator on the 

sea floor head will disturb the substrate and place sediments into suspension. In addition, movement of the 

bucket while lifting the sediments out of the water will also place sediments into suspension. The 

maintenance dredging inside the harbour and entrance channel is likely to cause high a level of disturbance 

to the bottom sediments as the area was previously dredged and basin’s bottom is expected to have fine 

sediments accumulated since then. Even though the impact on water quality is temporary and localized, it 

could cause irreversible damage to the nearby coral reef ecosystem if not contained properly during the 

dredging operation. The presence of loose sediments in water can obstruct penetration of light, resulting in 

reduced primary production by the photosynthetic organisms. If high level of turbidity persist for a 

prolonged time in the coral reef waters, reduced primary production may trigger a wave of negative effects 

up the food chain causing eventual loss of coral reef ecosystem integrity near the site. Additionally, if large 

amounts of suspended sediments inside the harbour is to escape into the surrounding coral reef, 

sedimentation of these suspended particles on corals may lead to death of corals and/or reduced fitness. The 

severity of the aforementioned impacts will amplify if the dredging work is carried out during rough 

conditions of south-west monsoon.  Hence it is crucial that suspended sediments are contained within the 

harbour basin during the maintenance dredging.  

The impact on water quality and the effect that it will have on the surrounding marine environment during 

the harbour extension dredging will also be very similar to that of maintenance dredging. However, one 

aspect that differ from the maintenance dredging is the absence of an easy containment boundary for the 

proposed extension area and the fill site. This makes the process more likely to allow sediment escape into 

the surrounding marine environment which will increase the severity of the impacts. Therefore, enacting 

proper containment structures before dredging and filling must be of high importance for the harbour 

extension dredging operation.   

With present knowledge of the environment and experience from similar projects, the consultant propose 

to implement the following plan of actions and mitigation measures when carrying out the project. 

Implementing these methods will greatly reduce the impacts of dredging and filling operation on the sea 

water quality and the surrounding marine environment.  

Mitigation options 

1. Carryout the maintenance dredging phase without removal of the existing harbour breakwaters 

or  

2. If removal and reconstruction of the habour breakwaters are scheduled as the initial stage, then 

carryout the maintenance dredging after successful reconstruction of the structures.  

3. Build containment structures for the fill area before filling, either by building a bund wall using 

sand or sand bags. This bund wall should also function as a proper turbid water containment 

structure for harbour extension dredging works.  

4. Dredging and filling are to be carried out during calmer conditions at the dredge area. 
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5. Use silt screens when dredging the entrance channel to prevent sediment escape into 

surrounding reef environment.  

Careful implementation of the aforementioned measures will reduce the impact on water quality and its 

expected negative effects on the nearby ecosystem during the construction phase of the project. The water 

quality of the harbour is expected to improve after the construction phase and resulting in normal conditions 

for during the operation of harbour. Water quality is not expected to deteriorate to levels detrimental to the 

coral reef ecosystem during the operation of harbour.  

9.4.2 Impacts coral reef 

The coral reef system near the harbour is expected to be negatively impacted during the construction phase 

of the proposed project. However, the main impact is not expected to be caused by direct destruction of 

corals but by the indirect impacts caused by the deterioration of water quality and resulting sedimentation. 

Although, if the breakwater re-construction operations are not carefully conducted, corals adjacent to the 

breakwater may have to endure direct impacts. As the new breakwaters are proposed to be built on the 

exiting breakwater footprint with small extensions, no major destruction of corals are expected. 

Mitigation options 

1. The loss of water quality and escape of sediments into the coral reef can be mitigated by 

implementing the measures proposed in sub-section 9.4.1.  

2. Use the existing footprint of the breakwaters to reduce the direct impact of coral destruction during 

the breakwater reconstruction 

3. Careful placement of rock boulders and operation of the equipment.  

No negative impact can be identified for the coral reef system from the operation of the harbour.  

9.4.3 Impact on sea grass beds 

The proposed harbour extension and fill area and the alternative fill area proposed by the island council are 

sea grass beds. During the proposed project, loss of the sea grass bed(s) is inevitable, though this is 

identified as a reduced negative impact due to the fact that the sea grass beds are not known to play a 

significant role in maintenance of coral reef systems in the Maldives. Additionally, the coverage of sea 

grass bed for the proposed area is very low while there are small patches of sea grass adjacent to the harbour 

breakwater that could provide the same function, if there are any, for the coral reef system adjacent to the 

proposed area.  

Mitigation options 

Therefore, the loss of small areas of sea grass cover is identified as a minor environmental cost which is 

inevitable to achieve the long term socio-cultural and economic benefits of the proposed project. 

9.4.4 Impacts on air quality 

The emission of greenhouse gases (GHGs), mainly carbon dioxide, from the use of machinery are expected 

to slightly contribute to loss of air-quality. However, this is will be very minor as only handful of machinery 

will be used for the implementation of proposed project. Additionally, no alternative equipment that does 

not emit GHGs are used in Maldives or for major construction works elsewhere.  
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Mitigation options 

1. Use of fuel efficient machinery and/or use of equipment in good condition 

2. Properly service the equipment at required intervals during the project period. 

3. Minimized idle time for the vehicles and machineries.  

Since this impact only occurs during construction phase, it will not have any (positive or negative) during 

the operational phase of the harbour.  

9.4.5 Impacts on coastal vegetation 

The coastal vegetation will not be significantly impacted from the proposed project since the project only 

effect a small area of the coastal vegetation near harbour extension and fill area. Furthermore, at completion 

of the proposed project, the function of the coastal vegetation as natural erosion control measures will be 

lost due to reconstruction of quay wall or reclamation of land in fill area. However, since there are large 

palm trees forming the coastal vegetation patch that will be effect by the project, the regulation on cutting 

down trees will have to be followed.  

Mitigation options 

1. Relocate the large trees to a location designated by island council before the construction activities. 

No impacts on coastal vegetation is expected to occur during the operational phase of the harbour. 

9.4.6 Impacts on aesthetic and cultural values 

The construction phase of the proposed project will have temporary negative impacts on the aesthetic look 

of the island.  This is expected as major reconstruction of harbour will be carried out during the project by 

removal of the structures and building new ones. Additionally, the operation of machinery and marking of 

the construction boundary will temporarily deteriorate the appearance of the harbour. The operation of 

machinery and other construction works such as placement of rock boulders will create noise pollution at 

the island.  

Mitigation options 

1. Mark a clear site boundary in a way that blocks the view of construction operation being carried 

out. 

2. Avoid carrying out any construction work during night time, especially work that are expected to 

create loud noises, such as movement and placement of rock boulders. 

3. Do not carry out any work that create loud noise during the prayer times. 

However, due to the new structures and absence of construction machinery, the aesthetic look of the harbour 

will improve significantly after the completion of the proposed project. The operation of the harbour is not 

expected to have any negative impacts on the aesthetic and cultural values of the island.  

9.4.7 Impacts on income and employment 

Some negative impacts on income and employment are expected during the construction phase of the 

proposed project. The livelihood activities of Guraidhoo depends heavily on the usage of the harbour as 
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explained under economic activities in socio-economic setting of the island (sub-section 7.6.2) and 

elsewhere in this report. Hence, the main impact on income and employment will arise from the difficulty 

of accessing the harbour during the construction phase.  

Mitigation options 

1. An area of the harbour always has to be designated for daily users of the harbour. In order to achieve 

this, the reconstruction has to be carried out in a manner that leaves one area without any major 

construction activities that may pose risks for the harbour users. The proposed way to do so, is by 

first deepening the area on the northeastern side of the harbour channel while allowing the other 

end to be used by the vessels. The harbour extension and maintenance dredging can then be carried 

out later, when the northeastern side’s deepening and other works are completed and available for 

vessels to use.    

Once the project is completed and the harbour is fully operational, the income and employment of the island 

is expected to greatly improve due to the improved harbour facility. This is because, the main difficulties 

caused by the existing harbour conditions will be eliminated by the new harbour while also resulting in a 

larger habour that will pave way for future expansions of economic activity at the island.  

9.4.8 Impacts on public health and safety 

Public health and safety is an important factor that needs to be ensured during and after the proposed project. 

The operation of large machinery and other conditions caused during the construction phase will pose major 

threats to public and workers if rules and regulation are not adhered to and best practices not employed.  

Therefore it is recommended that, along with observance of rules and regulations, the precautionary 

measures proposed below should be followed 

Mitigation options 

1. Workers safety instructions shall be clearly made visible at the project site  

2. Site accessibility shall be carefully controlled, instruction signs placed at the construction site to 

avoid unauthorized access. 

3. Mark the construction boundary as proposed in 9.4.6. 

4. Protective gears shall be made available to the workers.  

5. First aid kit shall be available at the workers camp. 

6. Only certified workers shall be allowed to operate machineries and vehicles. 

7. Do not smoke or use naked flames near fuel storage, while refilling the machinery or when 

handling flammable oil.  

8. All marine based machineries such as excavators shall have fire extinguishers. 

The operation of harbour is not expected to pose any negative threats to the public health and safety. 

9.4.9 Impacts on waste management 

Waste management at the island is already major issue, hence any production of waste during the proposed 

project will further burden the existing system and create negative impacts.  The solid waste disposal area 

designated by the island council is situated very close to the shore on the north eastern side of the island.  
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This area is presently an erosion zone, hence wastes are being carried away into the marine environment 

by waves. Additionally, proper disposal of hazardous waste cannot be carried out at the island. 

One of the major type of wastes that will be generated from the proposed project is concrete waste, which 

is proposed to be used as core of new breakwaters and for the revetments. However, it should be noted that 

exact amount of concrete waste that will be generated and the amount that will be used for the habour 

reconstruction is not yet known. Therefore, in case of excess concrete waste after using for construction, a 

proper management plan for the excess waste has to be identified. The waste disposal site at the island will 

not be able to accommodate any amounts of concrete waste. Hence, disposing of these waste generated 

from the project to the present disposal site at the island is not recommended.  

Even though, hazardous waste and solid waste generated from the proposed site is expected to be minor in 

quantity, they can have undesirable negative impacts on the island when disposed with concrete waste.  

Mitigation options 

1. Segregate the waste and store them safely at the project site 

2. Storage of used lubricant oil must be at a location away from shoreline and habour to prevent 

accidental spills into marine environment. 

3. Any hazardous waste produced during the project (e.g. lubricants, used batteries etc) should be 

stored inside a closed container at the project site 

4. Excess concrete waste should be placed at one place. 

5. Transfer all the wastes to a proper disposal site, preferably to Thilafushi, especially to fully comply 

with the Waste Management regulation in regard to hazardous waste. 

6. If there is logistical possibilities, transfer some waste from the project island’s disposal area to the 

proper disposal site when transferring the project waste.  

The operation of the harbour is expected to present an issue for waste management of the island. It is 

expected that waste build up inside the harbour basin will occur during the operation of the harbour, as 

observed during the field survey.  

9.4.10 Impacts on infrastructure 

The proposed project is expected to have significant negative impacts on the infrastructure during the 

construction phase. The most impacts on infrastructure will be felt by the existing structures of the harbour 

as it will be removed and reconstructed, though this is going to be temporary. The new structures will 

improve the harbour facility, hence an overall benefit on infrastructure is expected from the proposed 

project.  

However, an immediate significant impact on infrastructure that will have to be dealt with for successful 

implementation of the project is the relocation of ice facility’s pump station and the inlet and outlet pipes. 

These components of the island’s ice plant is located on the footprint of the proposed project, hence needing 

relocation. The MoHI have already communicated the need to relocate the pipelines, though relocation of 

pump station is not mentioned (letter attached in Annex 5). According to the council members consulted 

for the EIA, the council have informed the private company who operate the facility to carry out the 

relocation of pipelines.  
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Mitigation options 

1. It is critical that island council and the proponent (MoHI), solve this issue before carrying out the 

project by discussions with the ice plant’s operator to avert stakeholder conflicts from the proposed 

project.   

No impacts on the infrastructure are expected during the operational phase of the project, rather 

infrastructure is expected to be in a much better shape after the construction phase is over.  

9.4.11 Impacts on navigation and transportation 

The construction phase of the harbour will have significant negative impacts on navigation and the 

transportation. These impacts arise from the difficulties that the frequent harbour users will have to endure 

because of the presence of the machinery and the closure of access to some parts of the harbour.  

Mitigation options 

1. Allocate an area for the harbour users, as proposed under subsection 9.4.7, to reduce the burden on 

harbour users during the construction phase. 

The impacts on navigation and transportation will be significantly positive due to improved conditions 

when the new harbour comes into operation 

9.4.12 Impacts on fisheries activities 

The fisheries activities will face significant negative impacts during the construction phase as access to the 

harbour will be limited during this period. However, similar to the negative impacts on navigation and 

transportation and, on income and navigation, the impacts can be reduced by allocation of space for the 

harbour users during construction.  

Mitigation options 

1. Allocate an area for the harbour users, as proposed under subsection 9.4.7, to reduce the burden on 

harbour users during the construction phase. 

The fishery sector is expected to benefit hugely from the operation of new and improved harbour facility at 

the island.   

9.5 SUMMARY  

In summary, the construction phase of the proposed project will present difficulties for the frequent harbour 

users but the improvement of the harbour facility after the completion of the project is expected to generate 

substantial long term social-cultural and economic benefits for the island. The difficulties arising from the 

construction phase can be reduced by implementing the measures proposed in this EIA.  

The expected negative environmental impacts are mostly temporary which can be successfully mitigated 

by following the proposed actions. An impact that cannot be mitigated is the loss of sea grass beds, however 

it is considered as a minor damage since no cumulative effect which will result in loss of integrity of the 

immediate ecosystem is anticipated. 
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10. ALTERNATIVES 

 

10.1 NO DEVELOPMENT OPTION 

The no development option means that the harbour reconstruction project at the Th. Guraidhoo will not be 

carried out. The implication of this is that no impacts (positive and negative) arising either from the 

construction phase of the proposed project or the operational phase of the improved harbour will occur. In 

such a case, the islands already damaged harbour may degenerate beyond conditions acceptable for safe 

access and mooring of vessels. Additionally, the residents of the island is set to lose the expected major 

socio-cultural and economic benefits if the harbour reconstruction project is not carried out.  

However, on the positive side no environmental impact, though almost always identified as temporary and 

easy to mitigate, will not occur during the construction phase of the project.  

Since the short and long term socio-cultural and economic benefits outweigh the short term negative 

impacts on the environment, choosing not to go forward with the proposed project is not considered as a 

reasonable option.  

10.2 DEVELOPMENT OPTIONS 

This section explore alternative development options for the proposed project and assess their feasibility 

and effectiveness against proposed methods.  

10.2.1 Use of tetrapods for breakwaters 

The proposed project can use tetrapods for reconstruction of breakwater structures instead of rock boulders, 

both of which are expect to have the same cost for the project. Their effectiveness in high energy wave 

environments have been proven locally. The use of tetrapods will not introduce any new environmental 

impact from that is expected with use of rock boulders. However, tetrapod construction is expected to 

extend the construction phase of the project as it needs to be built at the site, using different raw materials 

and machinery. In addition, construction of tetrapods are also expected to generate more waste than the 

proposed method. Therefore, choosing rock boulders over tetrapods to reconstruct the harbour is identified 

as a more appropriate option. 

10.2.2 Dredging method 

A bucket excavator is proposed to be used for the maintenance and harbour extension dredging works of 

the project. An alternative option for dredging would be use of a cutter suction dredger which may be more 

suitable in terms of controlling the sediment. However, use of a cutter suction dredger over bucket dredger 

would incur additional costs. Furthermore, the limited working space for the dredger and the small area 

required for dredging could cause significant logistical and operational difficulties for the cutter suction 

dredger. On these basis, a bucket excavator is considered as the most suitable option to be used in dredging 

works. 
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10.2.3 Filling the alternative site 

The proposed project have only identified one site for filling the dredge waste. The analysis of the 

bathymetry results indicate that an excess of 20600.91 m3 of dredge waste will be generated after filling the 

proposed site.  

The consultation with island council revealed that the area they want to fill is a different site on the north 

eastern side of the island (Indicated on the bathymetry map in Annex 2). Choosing to fill the alternative site 

along with proposed site is expected to reduce the amount of excess dredge material. Furthermore, filling 

this site will provide protection for the existing waste disposal area of the island. However, the filling work 

should only be carried out if proper erosion control measures can be constructed during project as the 

alternative fill area is already known for erosion.  

Filling this area with excess dredge waste is not expected to have any immediate negative impacts on the 

environment except the ones identified in the sub-section 9.4.1, 9.4.2 and 9.4.3.  

The expected negative impact of sediment escape into the coral reef and loss of water quality at the reef 

can be mitigated by building bund walls before filling the area, as recommended for the proposed fill site. 

Though, basing on the historical evidence, it is not acceptable to leave the fill material without proper 

erosion control for this site. Therefore, either sand bags or similar concrete structures will have to be 

constructed to avoid further erosion and impacts that it might have on the adjacent coral reef. Filling the 

alternative area and provision of erosion control will have significant positive impact on the environment 

as it will reduce the amount of waste that is carried out into the sea while also safeguarding the shoreline 

from further erosion.  

Furthermore, dredge waste of 14,600.91 m3 is expected in excess even if the alternative site is chosen to be 

filled. The proposed method to manage the excess dredge material is placing the excess on an accessible 

area, preferably on a small area of the newly reclaimed land. This method is proposed because it will have 

no impact on any environmental factors, such as on vegetation. The fine waste then can be used by the 

residents for construction purposes. The island council should make necessary arrangements, rules and 

regulations if necessary, to allow the dredge waste (sand) to be used by residents.  
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11. ENVIRONMENTAL MONITORING PLAN 
 

Environmental monitoring is essential to ensure that post-construction and operational impacts are known 

and eliminated in a timely manner. Dealing with impacts earlier would save money and also help planning 

and operationalize the process.    

The parameters that are most relevant for monitoring the impacts that may arise from the proposed project 

are included in the monitoring plan. These include water quality (turbidity, TDS and BOD), sediment 

deposition on corals. 

The environmental monitoring plan (EMP) presented here is in outline form. It should be detailed and 

completed when the final dredging action plan has been determined. The purpose of the EMP is to monitor 

or control the environmental effects of the dredging process. It should be based on compliance, verification, 

feedback, and know-how. It is therefore suggested that the environmental consultants are recruited for 

proper implementation of the EMP during the construction and operational phase. In the case of the 

proposed dredging works, environmental monitoring is particularly necessary to ensure that suspended 

sediments generated during excavation and during disposal of the dredged materials, do not adversely affect 

the health of the coral reef ecosystem. 

Since the project works is related to the dredging of marine sediments, building of coastal structures and to 

some extent creation of land in the marine environment, environmental monitoring is particularly necessary 

to ensure that these activities do not adversely affect the health of the coastal ecosystems in vicinity of the 

project environment. In addition to undertaking the EMP outlined in the report, good project planning, 

preparations, are important to avoid delays during the construction phase. Unnecessary delays in project 

implementation has the potential to create serious negative perception of the project causing not only 

environmental damages but also financial losses. The following measures shall be ensured prior to the onset 

of the construction phase; 

1. Use of appropriate dredging equipment for the dredging; 

2. Clear demarcation of the dredging to ensure dredging does not go beyond what is required; 

3. Adequate materials supplied to the site so at avoid delays; 

4. Ensuring skilled labour availability for the operation of the dredger and operating other 

machineries; and 

5. Good workmanship applied in all project related activities. 
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Table 15 and 16 below show the details of the proposed monitoring aspects including the monitoring 

parameters, indicators, baseline, proposed methods, frequency and estimated costs. 

Table 16. Monitoring of the marine environment 

Parameter / Method Frequency of Monitoring Purpose 
Estimated 

cost (USD) 

Benthic cover by major 

life forms (live, dead, 

rock rubble and sand). 

 

Method shall include, 

visual inspection of the 

selected sites, 

photography and line 

intercept transect to 

assess the life-form 

cover. 

Monitoring shall be conducted 

at least once during 

construction, post construction 

on the reef area on the outside 

of the existing harbour 

breakwater and reef area 

adjacent to the entrance channel 

breakwaters. Operational phase 

monitoring shall be conducted 

one year after the operation 

begins. 

 

Benthic cover of the reef area 

on either side of harbour 

entrance need to be monitored 

every two weeks during the 

dredging phase, by taking 

random photographs of the 

benthos.  

Indicative of the changes in the 

live coral cover 

1500 / trip 

Fish population / visual 

census 

Visual fish census will have to 

be carried out along with 

benthic reef monitoring surveys 

except when the photographic 

survey are carried out during the 

dredging phase.  

To assess broad scale change in 

the ecological status of the coral 

reefs (increase / decrease of 

herbivores, etc.) 

 

Table 17. Monitoring of the seawater quality, waste audit and equipment maintenance 

Type Parameters Locations Frequency 
Estimated 

cost (USD) 

In situ 

monitoring / 

sampling 

and testing 

from a  

laboratory 

Dissolved oxygen 

(DO) 

Total Dissolved 

Solids (TDS) 

Sediment levels in the water column 

shall be monitored daily by the 

contractor at the reef area on either 

side of the harbour entrance. Samples 

from at least 3 locations shall be 

tested for TDS and DO.  

Daily records 

shall be kept in 

order to 

demonstrate 

compliance. 

Daily summary 

reports shall be 

prepared and be 

made available 

to the 

proponent.  

 

Water 

monitoring will 

also need to be 

5000 
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carried out after 

six from 

completion and 

after a year, 

coinciding with 

reef monitoring 

program 

 

Waste 

management 

All waste generated 

shall be documented 

and logs maintained. 

Any waste sent to the 

disposal site will have 

to be measured (its 

quantity or volume) 

and accounted for 

through proper audits. 

 

Project site shall be 

kept clean at all times 

with waste bins 

placed at locations 

easily accessible to 

workers. 

Construction site 

 

 

Logs updated 

daily 

 

- 

Equipment 

and vehicle 

maintenance 

Equipment and 

vehicles shall be 

regularly maintained 

to avoid unnecessary 

breakdown to avoid 

delays and accidental 

leaks. 

Construction site 

Frequency 

determined by 

the engineers 

- 

 

11.1 MONITORING COSTS 

The proponent’s commitment to undertake the proposed mitigation measures and to undertake the 

monitoring is given in Annex 4. 

11.2 REPORTING 

The proponent must make necessary arrangements to carry out the aforementioned monitoring plan. The 

results of the monitoring activities carried out by a qualified person shall be communicated to the proponent 

and EPA, in a clear report format as per the table 18 below.  

 

Type Responsible person Recipient (MoHI) Frequency 

TDS, DO 
A qualified person 

designated by contractor 
MoHI 

Every day during the 

construction phase 

Photographs of the reef 
A qualified person 

designated by contractor 
MoHI 

Every day during the 

construction phase 
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Reef monitoring report 

(along with water quality 

results available up to the 

date of submission) 

A qualified person 

designated by contractor 

MoHI & EPA 

 

(2 reports) Once every six 

months after completion 

of the project until a year. 

Waste management report 
A qualified person 

designated by contractor 
MoHI & EPA 

After completion of the 

project 

Final report 
A qualified person 

identified by contractor 
MoHI  

After completion of all 

the monitoring stated in 

Table 16 and 17. 
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12. CONCLUSIONS AND RECOMMENDATIONS 
 

This EIA has been undertaken to assess the proposed project, evaluate various alternatives, and to determine 

potential impacts and respective mitigation measures. The EIA was carried out in a participatory manner 

where views collected from stakeholders have been incorporated in to the EIA where appropriate. 

The reconstruction of the harbour at Th. Guraidhoo is identified as justifiable as the existing structures are 

greatly damaged, hence not serving the intended function for which it was initially built. Reconstruction of 

the structures are required to ensure safety of vessels when accessing and moored at the harbour. It is found 

that all the project components proposed for the project are needed to improve the condition of the harbour 

facility.  

The harbour forms a key part in many livelihood activities of the island and is frequently used by passenger 

and cargo vessels. The improvement of harbour facility will greatly benefit the island community while 

also enabling future economic development at the island.  

However, the consultant highlights the importance of improving and taking adequate measures, as required 

by the engineering standards, to maintain the structural integrity of the new structures for a prolonged time. 

The report by Kench (2010) provides a good overview of the many design limitations in the coastal 

infrastructure developments of the Maldives with applicable improvement options. Among them, measures 

of particular importance to the proposed project are improving the structural integrity of the breakwaters 

and the quay walls. The breakwater structures should be built on the existing hard-bottom footprint to 

stabilize the structure while placing the boulders as packed as possible. The quay wall construction should 

pay particular attention to the cause of present condition of the harbour. Hence the base of the new quay 

wall should be placed deep enough, or should be supported by steel structures or anchored to the land at 

appropriate intervals and have toe protection to stabilize the structure. Additionally, geotextile cloth on the 

landward side of the quay wall needs to be placed to block sediment movement into the harbour basin. The 

main objective of recommending these measures to increase the structural integrity of the structure is to 

avoid any major construction work in the future that would put additional stress on the environment. 

This EIA also recommends the proponent and the relevant parties at the island to make necessary 

arrangements to dispose waste generated by the harbour users and to develop and implement a harbour 

waste management plan during the operational phase. The suggested measures to achieve this is by placing 

bins at easily accessible locations near the harbour. A mechanism to transfer the waste to the disposal site 

will also need to be included in the management plan. In addition, any waste carried into the harbour basin 

will have to be cleaned on regular intervals and disposed. Keeping the harbour clean at all times is important 

for the island to maintain aesthetic value of the harbour.   

The EIA suggest to make use of the excess dredge material produced from the proposed project to re-fill 

the alternative site proposed by the Island council. The proposed alternative fill site was previously filled 

under the initial harbour construction project, though all the materials have since been washed away. The 

erosion zone having already reached the waste disposal site located close to the shore, is washing away the 

waste into the marine environment.  Hence, this EIA recommends filling the area as well as stresses on the 

importance of enacting proper erosion control structures under the this project. This is to ensure that no 

significant negative environmental impact occur from sediment escape and sedimentation on nearby coral 

reef. Inclusion of this recommended adjustment to the proposed project have great potential to improve the 
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environmental condition of the island while stabilizing the shoreline. The consultant, hence, recommends 

the proponent to follow required procedure to include the aforementioned component into the project, with 

necessary clearances from EPA.  

This EIA found no evidence of any major significant negative environmental impact or change that are of 

importance at national/international level. However, the project is expected to generate some temporary 

negative environmental and socio-economic impacts during the construction phase of the project. These 

negative impacts can be effectively mitigated by implementing the measures proposed in this EIA. Overall, 

the most of the impacts are expected to be short-lived and only significant during the construction phase of 

the project. On the other hand, the socio-economic factors will greatly improve during the operational phase 

of the harbour as a result of the improved facility.  

Based on the results of the assessments, the EIA study concludes that with proposed mitigation in place, 

the project would be environmentally acceptable and is in compliance with the relevant environmental 

legislations and regulations. With implementation of the recommended environmental mitigation measures, 

no unacceptable adverse residual impacts from the project are anticipated. This EIA recommends a 

comprehensive Environmental Management Plan (EMP) to assess the effectiveness of proposed mitigation 

measures and to safeguard the environment from any unanticipated impact. The monitoring programme 

will be implemented to check the implementation of mitigation measures and environmental compliance 

and to take necessary precautionary measures in the event of an unforeseen environmental impact. The 

monitoring programme will also be associated with a proper reporting mechanism to inform relevant 

government agencies.  

+++++++ 
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14. ANNEXES 
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Annex 2. Bathymetric map of the proposed project area 
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Annex 3. Initial dredging and reclamation permit 

 



 

_____________________________________________________________________________________________ 

 EIA for the Reconstruction of Th. Guraidhoo Harbour | 64 

 

 



 

_____________________________________________________________________________________________ 

 EIA for the Reconstruction of Th. Guraidhoo Harbour | 65 

 

Annex 4. Commitment letter from the proponent 
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Annex 5. Letter from MoHI to Th. Guraidhoo council regarding the relocation of ice plants 

pipelines 

 

 



 

_____________________________________________________________________________________________ 

 EIA for the Reconstruction of Th. Guraidhoo Harbour | 67 

 

Annex 6. List of People consulted 

Hussain Ahad   Th. Guraidhoo council president   7429448 

Ibrahim Ali  Th. Guraidhoo council member   9555503 / 7537808 

Hussain Ishan  Th. Guraidhoo council member   9765699
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Annex 7. EIA report sent to Island Council by email.   

 

[No reply received after a week from submission to the council]  
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