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 ޙުލސާާ  ސދާާ  4
ވެ. މިރޕިރޯޓކަީ ރޓކެެ ޕޯތއަްޔރާކުރުވެިފއަވިާ ރި ހއަސުނިގް ޑވިލެޕޮމްަންޓް ކޕޯރަޝޭނަް )އެޗް.ޑީ.ސީ( އށަްމިރޕިޯޓަކީ 
އއެގްމަު  ގެ ހޅުަނގފުރަތާގުެ އމެް.ޕީ.އެލް ސއަިޓުގެ އތުރުު ފރަތާުގއަވިާ ސަރހައަްދުގއަި ފރުތަމަަ ފޔިވަހަގީެހޅުމުާލެ 

ފއަވިތާީ މމިަސަތްކތަގުެ ސބަަބނުް ތމިާވއެްޓށަް ކހިާ އަސަރއެްކރުނާކެމައެްތޯ ބެލމުގުެ ވލާާއެކލުަ ޖކެޓްއެް ޕްރޮ ވާޓަރއެލްމުަށް
މި ސަރަހއަދްގުެ މއަގިަނޑު މގަސުދަކަީ  އްޔާރުކރުވެފިއަިވާ ރޕިޯރޓކެެވެ. މމިަޝްރއޫުގެގޮތުން ވޓޯރަ ސޮލއިޝުަން އނިް ތަ

ރއަްކތާރެި އަދި ފސަޭހަ ވޓާރައެް ހދައަި ސއަިޓގުެ ބމިުގެ ސއަޒިު މަށް ބޭނުން މިހާރށަވްުރެ ފުރިހމަަ ގތޮގުއަި ހިފު
  ބޮޑުކުރމުެވެ. 

މި ޕްރޖޮެކޓްގަެ ދަށނުް ހދެޭ ސއަިޓކަީ މިހރާު ރސަމްީކށޮް އއެްވސެް ބޭނމުއެްކުރާ ސރަހައަްދއެް ނނޫވެެ. އެޗް.ޑީ.ސީ އނިް 
ންކރުމުަކީ މަނާކމަކެވެެ. ނމަވަސެް ހޅުމުާލެ އމެް.ޕީ.އެލް މއަުލމޫާތު ދގޭތޮުގއަި މސިަރަހއަދްު އާނމްު ބޭނުންތަކަށް ބނޭު 

މި ސރަހައަްދަކީ ހޅުމުލާެ  ސަރަހއަްދަށް އަންނަ ސޕަްލއަި ދނޯިތއަް މސިަރަހއަްދު ބޭނުނކްރުމަނުދްާކމަަށް ފހާގަކަރުވެއެެވެ.
މި ޕްރޖޮކެޓްް ނިނމްމުަށފަހަު  ފުރަތމަަ ފޔިވަހަީގެ ހޅުަނގު ފރަތާުގއަި ހމައަކެނަި ވޓާަރު ނލުވެި އޮތް ސަރަހއަދްވެެ.

     ކަނޑއަޅެޭނއެެވެ.  ވކަގިތޮއެް މސިަރަހއަްދު ބޭނނުކްރުނާެ

ގެ އި މިހރާު އަދި މި ވާޓަރާ އއެްގމަު ވާޓަރއެް ލމުވެެ. މީޓަރު ދިގު 091މި ސަރަހއަދްގުއަި ހމިެނެނީ  މި މަޝްރއޫުގއަި
މީޓަރަށް ފޅަު  4ގެ އިތުރުން ވޓާރަގުެ ވލިއާި ވީފޅަިން މވެެ. މީޅއަި ހއިްކުދމެދެގުއަވިާ މޫދުގެ ބޔަަށް ވެލއިަ ގޮނޑދުޮށއާި

މި ޕރްޖޮެކޓްގްެ ދށަނުް ފުނކްރުެވޭނއެވެެ. މިތަނނުް ނގެޭ ވލެި ބޭނނުކްރުވެނޭީ ވޓާރަގުެ އއެްގމަު ފޅަި ހއިކްމުަށެވެ. 
ޓަރު ވެލި ބނޭުންވާނއެވެެ. މި ކޮޑި މީ  010111އކަަ މީޓރަގުެ ސަރަހއަްދއެް ހއިކްނޭއެެވެ. މިކމަށަް  0011ގތާގްަނޑކަށަް 

 ޕްރޖޮެކްޓަށް އތިރުަށް ވލެި ބޭނނުވްއެޖްެނމ0ަަ ވެލި ގނެެވނޭީ ހޅުމުާލެ ދވެަނަ ފިޔވަހަީ ހއިކްި ބމިުނންވެެ. 

 އިކުން މސިރަހައަްދާ ކއަިރި ފޅަާކސިަޑތުަ ފެދޭ އނެމްެ ބޮޑަށް އަސަރު ކރުނާީ މިކމަނުް އު މި މސައަްކަތުގެ ސބަަބނުް  
ރކަތަކަާ މސަް މަހާ މއެްސަށެވެ. މިގޮތުނ0ް ކސިަޑު ގަނޑު ގެ ކލިަނބގުނަޑުން ކއަރިު ސަރަހއަްދތުއަް ގެ މުތކަުފަރު

މސިަރަހއަދްކަީ  ހޅުމުާލގޭެ ނމަވަސެް  ނުސާފުވެ މސަމްަހާ މެހީގެ އާބދާީ ވަގުތީ ގޮތުން ދއަްވމުަކީ އކެށަގީނެްވާ ކމަކެެވެ.
މުނ0ް ކސިޑަގުެ ސބަަބުން މުރަކއަށަް ކރުާ ގއެްލނުް މިފދަަ އހެނެް އއެްވސެް ވރަކަށަް ދރިމޭުރކަަ ނތެް ސަރަހއަްދއެކްަ

އދަި ހމަަ އެހެނމްެ މި ސރަަހއަދްގުއަި އއެަރޕޓޯް ރނަވްޭ ބޑޮކުުރމުށަް ހއިްކމުގުެ  ޕްރޖޮެކްޓތްކައާި އޅަާބަލއާރިު ކޑުވަނާއެެވެ.
   މސައަްކަތްވސެް ކުރއިށަދްކާނަް ފހާގަަ ކރުެވއެވެެ. 

ތކްށޮް ބެލި ކނަްތއަްތަކުން އދަި ހދެުނު ދިރސާތާަކުން މި މޝަރްގޫެ ސބަަބުން ތމިާވއެްޓަށް ކުރނާެ މިކަންކމަަށް ރއިާޔަ
އަސަރު ވަނީ ދނެގެނަވެިފއަެވެ. ކރުވެުނު ދިރސާާ ތކަަށް ބލެމުަށްފަހު މި ޕްރޖޮެޓް ގެ ސަބބަނުް ތމިާވއެޓްށަް 

 ހޅުމުާލެ ފަޅުތރެެ ވެލއިޅަމަނުދްއާިރު ކޮންނމަުން އަދި   މގިތޮުން ގއެލްނުް ތަކއެް ލިބޭނެކމަކަަށް ފެނއެވެެ. ކޮނމްެވސެވްަރއެގްެ
ނމަވަސެް މި ޕްރޖޮެކޓްް ހނިގމަނުދްާ ސރަހައަދްގުެ މޫދކަީ މިހރާވުސެް  ސރަަހއަދްށަް ކސިަޑގުެ އަސަރުކުރާނއެވެެ. ޕްރޖޮެކްޓް

މޝަރްއޫއެް ހނިގްމަނުދްއާިރު ތމިވާއެްޓށަް  މިވރަގުެ ސރަހައަްދއެްކަން ފހާގަކަށޮްލަނޖްހެއެެވެ. ކސިަޑުގެ އސަރަު ކށޮފްއަވިާ 
ދި އަ އް ނނޫވެެ. ކޮނމްެވސެް ވރައެްގެ ގއެލްނުްތކައެް ސީދާ މސަތަކްތަކްުރމުކަީ ކރުެވނޭކެމަެގއެްލމުއެް ނވުގާތޮކަށަް 

މުގއަި މުހިނމްު އއެް އސަސާް ކަ ވެ. އހެނެްކމަނުް ރޕިޯރޓް ގެ އެނމްެ ނސުީދގާތޮނުް ވނާކެމަީ ޝއަްކއެވްސެް ނތެކްމަކެެ 
ގއެްލނުް ކޑުަ ކރުވެނޭގެތޮްތއަް ވނާީ ހިމެނިފއަވެެ. މަޝްރއޫު ކރުއިަށް ގެންދއިމުގުއަި މުހިނމްު ކމަކަީ މިކަންތއަް ތކަށަް 

 . ސް ބަލއަގިެން މކިނަް ކރުމުވެެ ވެވހީާ 

ށް ބަޔނާކްރުެވިފއަވިާނއެވެެ. މި ޕްރޖޮެކްޓްގެ ސބަަބުން ތމިާވއެޓްށަްކުރާ އަސަރު ކޑުކަުރމުަށް އޅެދިނާޭ ފިޔަވަޅުތއަް ތަފސްލީކުޮ 
މީގެ އިތުރުން ރޕިޓޯގުއަި ފހާގަކަރުެވިފއަވިާ ވއެޓްަށް އަންނާނޭ ބދަލަު ދނެގެަނންނާޭ ޕްލޭނާ އއެްގތޮށަް އމަަލުކުރމުކަީ 

 ޕްރޖޮެކްޓް ކމާިޔާބުވމުގުއަި މުހިނމްކުމައެްކަން ފހާގަކަުރމަެވެ.

 ފެނއެެވެ.ނު ވނާކެމަަކަށް  ތކައެް ގއެްލުން ކނަބްޮޑވުވާރަގުެތމިާވއެޓްށަް  މި ދިރސާކާށޮް ބެލިބެލމުނުް މމިަޝްރއޫގުެ ސބަަބނުް 
އެނމްެ ރަނގޅަކުމައެްކމަށަް އު ކުރއިށަް ގނެްދއިމުކަީ ވމީާ މމިޝަރްއޫު ގެ ސބަަބނުް ލބިޭ ފއަިދއާށަް ބެލމުށަފްހަު މަޝރްޫ 
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ނހުނަު ގނިަ ގނުަ  ފަރތާތްަކށަް  ރާމި ސރަހައަދްު މުސްތަގބުލަގުއަި ބޭނުނކްު ވެ. މމިަޝްރއޫގުެ ސބަަބނުް ފެނއެެ
   ފއަިދކާރުާނއެެވެ.
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5 NON-TECHNICAL SUMMARY 

This report discusses the findings of an environmental impact study undertaken by Water 

Solutions Pvt. Ltd. for Housing Development Corporation.  

The project involves sheet piling part of Hulhumale Phase 1 west shoreline.The project aims 

to: 

 Provide safety and protection to the vessels accessing the site.  

 Increase the land area of the site 

The proposed project area is the only section of Hulhumale Phase 1 west side shoreline that 

has not been protected. Therefore HDC has planned a project to develop this section of the 

shoreline to make best use of the area.   

Main components of the project include: 

 Sheet piling of approximate length of 190m  

 Dredging along the lagoon side of the sheet pile line to depth of 4m in mean 
sea level 

 Filling the area between sheet pile and shoreline using the dredged sand.  

Environmental impacts of this project were assessed and most of the environmental impacts 

of the project have been identified as resulting from the dredging and reclamation/filling 

works. Sedimentation from the construction works is the biggest threat to the marine 

environment of Hulhumale from this project.  

Mitigation measures for the negative impacts have been identified and outlined in the report. 

Sedimentation control methods have been specifically focused due to its seriousness. An 

important mitigation measure is to do the sheet piling first to contain sedimentation and 

reduce its impact on the reef. In addition, completing the dredging works in the shortest time 

frame is also a significant mitigation measure to minimize the impact of sedimentation on the 

marine environment.  

The proposed mitigation measures will have to be followed in order to minimize 

environmental damage. The measures proposed to minimize or mitigate environmental 

impacts may be considered to be appropriate, thereby minimizing the impact by about 90%.  

It is inevitable that there would be negative environmental impacts of this project. As a result, 

a mitigation and monitoring component has been suggested which takes into consideration, 

the most important elements that require monitoring, most importantly a mechanism and 

means to measure and value the social benefit of the project. This monitoring component will 

be adhered and will allow the assessment of long term changes, despite the potential 

negative impacts.  

The proposed project does pose some threats to the marine environment of the area. Even 

though, the existing environmental condition of the project site is degraded, there will be 

direct and indirect damage to marine environment in the vicinity of the project site. However 

there are many positive benefits of the project in long term. This project is justifiable in the 

light of the positive impacts.   
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6 INTRODUCTION 

This Environmental Impact Assessment (EIA) report has been prepared to fulfil the 

requirements of the Environmental Protection and Preservation Act, law no. 4/93 in order to 

assess the impacts of the proposed sheet piling project at Hulhumale Phase 1. The aim of this 

project is to therefore gear towards easy access and providing safety and protection for the 

vessels using this area.  

6.1 STRUCTURE OF THE EIA 

The report has been structured to meet the requirements of the EIA regulations 2012 and its 

amendments issued by the Ministry of Environment and Energy. Hence, the report will 

provide an executive summary at the beginning. The report will then have a project 

description in detail, existing environmental conditions, justifications given by the proponent 

for undertaking the proposed project components and alternatives. Alternatives to proposed 

components or activities in terms of location, construction methods and technologies, design 

and environmental considerations would be suggested. A mitigation plan and monitoring 

programme before, during and after the works will be outlined at the end. The major findings 

of this report are based on qualitative and quantitative assessments undertaken during site 

visits in 12th June 2017.  

The impact assessment methodology has been restricted to field data collected, 

consultations, data collected during various time periods, experience and professional 

judgment. In addition, satellite and aerial photos have been used to study the geography and 

environmental changes where necessary. Moreover, similar project reports have been 

reviewed and referred in completing this report. Below are the reports that have been 

referred; 

 EIA for the Hulhumale Second Phase Reclamation & Develoment of a Harbour Quay 

Wall at Hulhumale (Water Solutions, 2015)  

 

6.2  AIMS AND OBJECTIVES OF THE EIA 

The objective of the report is to: 

 Promote informed and environmentally sound decision making. 

 To fulfill the obligations of the proponent to undertake an EIA under Clause 5 of the 

Environmental Protection and Preservation Act of the Maldives.  

 Undertake the proposed project works with minimum damage to the environment. 

 Ensure that all the social aspects of the project are addressed.  

 Identify the real need the proposed project activities  

 Identify a suitable and environmentally sound design  
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6.3 EIA IMPLEMENTATION 

This EIA has been prepared by a local environmental consulting firm, Water Solutions. Water 

Solutions have been chosen by the proponent as the environmental consultants for this 

project. The team members were: 

 Ibrahim Faiz, BSc - Environmental Management (EIA P05/2017)  

 Ahmed Jameel, B. Eng (Environmental), MSc – Environmental  (EIA-P07/2007) 

 Abdul Aleem, Msc (Environmental Health)   

 Hamdhulla Shakeeb, - Surveyor. 

6.4 TERMS OF REFERENCE 

Terms of Reference for this assessment has been included in the Appendix of this report. 



EIA For Undertaking Sheet Piling at Hulhumale Phase 1, 2017 

14 

 

7 PROJECT SETTING  

This section outlines the relevant environmental legislation pertaining to this project. The following table outlines a matrix of major environmental 

laws, guidelines, codes and standards, both local and international indicating the relevance to this project.  

Name of legislation Area relevant to this 
project (yes/no) 

Details 

Environmental protection and 
preservation act 

Generally covering 
the Environment 

Yes Clause 5a states that an impact assessment study shall be 
submitted to the Ministry of Environment, Energy and Water 
before implementing any development project that may have a 
potentially detrimental impact on the environment. Therefore, 
Clause 5 is of specific relevance to this EIA. The EIA Regulations, 
which came into force in May 2012 has been developed by the 
powers vested by the above umbrella law. This EIA has also 
been prepared as per this regulation.  

EIA Regulations 2012  Environment Yes The Ministry of Environment has issued EIA regulation on May 
2012, which guides the process of undertaking the 
Environmental Impact Assessment in the Maldives – This 
guideline also provides a comprehensive outline of the EIA 
process, including the roles and responsibilities of the 
consultants and the proponents. This regulation outlines every 
step of the EIA process beginning from application to undertake 
an EIA, details on the contents, minimum requirements for 
consultants undertaking the EIA, format of the EIA/IEE report 
and many more. The Ministry of Environment has issued 3 
amendments to this regulation over the past years. 
    
Amendment 1 (issued on 9th April 2013) covers the fines for 
proponents who fail to obey the regulations. 
Amendment 2 (issued on 30th August 2015) covers the EIA 
report review criteria and review fees. This amendment also 



EIA For Undertaking Sheet Piling at Hulhumale Phase 1, 2017 

15 

 

Name of legislation Area relevant to this 
project (yes/no) 

Details 

includes the latest update to the list of the projects that require 
EIA and the latest update to the list of the projects that do not 
require EIA.  
Amendment 3 (issued on 11th August 2016) covers the point 
systems for consultants, categories of the consultants and 
amendment of the penalties to consultants and proponents 
who fail to follow the regulation.  
 
The guidance provided in this Regulation and its Amendments 
was followed in the preparation of this EIA report. The EIA has 
also been prepared by registered consultants.   

Post EIA Monitoring, Auditing and 
Evaluation  

Environment Yes The environmental monitoring programme given in EIA report is 
an important aspect of the EIA process. The monitoring 
programme outlines the objectives of the monitoring; the 
specific information to be collected; the data collection 
program, and managing the monitoring programme. Managing 
the monitoring programme requires assigning institutional 
responsibility, reporting requirements, enforcement capability, 
and ensuring that adequate resources are provided in terms of 
funds, skilled staff, etc. 
The monitoring programme outlined in this report will comply 
with the EIA Regulations 2012. 

National Biodiversity Strategy and 
Action Plan 

 Environment  Yes The NBSAP 2016-2015 is a 10 year plan and is designed 
to address the following 6 broad areas of concern by setting a 
strategy with SMART targets.   

Strategy 1 – Strengthen governance, policies and 
strategies for biodiversity 
Strategy 2 – Enhancing communication and outreach 

through awareness programmes and capacity building 
Strategy 3 – Work together globally for biodiversity 
conservation 
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Name of legislation Area relevant to this 
project (yes/no) 

Details 

Strategy 4 – Ensure sustainable use of biological 
resources 
Strategy 5 – Address threats to conserve biodiversity 
Strategy 6 – Strengthen information management and 
resource mobilization   

The 3 basic principles of the National Biodiversity Strategy and 
Action Plan 2016-2015 are  

1. The people of this generation and the generations 
to come reserves the right to access and share 
benefits of rich biodiversity and ecosystem service; 

2. Responsibility of conserving and sustainable using 
biodiversity lies on everyone’s shoulders and shall 
be taken as a shared responsibility; 

3. Biodiversity shall be mainstreamed into all sectors 
and in a manner whereby monitoring progress and 
accountability ensured.    

In implementing the proposed project activities due 
care would be given to ensure that the national biodiversity 
strategies are adhered to. The proponent has committed on 
conservation and protection of the environment while 
undertaking this proposed project. More specifically, the coral 
reef and generally the marine environment have been assessed 
in order to study baseline values. Quantitative and qualitative 
surveys were undertaken to assess the biological diversity of the 
marine environment, especially in close proximity to the 
proposed project area. Practical mitigation measures and 
solutions have been identified to conserve and protect the 
biodiversity. 

Waste management law and 
policy 

 Environment  Yes The ministry of Environment has developed the framework for a 
national waste management policy. The key elements of the 
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Name of legislation Area relevant to this 
project (yes/no) 

Details 

policy include; 

 Ensure safe disposal of solid waste and encourage 
recycling and reduction in waste generated.  

 Develop guidelines on waste management and disposal 
and advocate enforcing these guidelines through inter-
sectorial calibration. 

 Ensure the safe disposal of chemical, industrial and 
hazardous waste. 

The key objective of the waste management policy would be 
the formulation and implementation of guidelines and means 
for solid waste management to maintain a healthy 
environment. Waste management for the proposed project will 
be in line with this policy.    

This project will conform to this law and policy. Construction 
waste management details and methods have been outlined in 
the EIA report. 

Regulation on Coral, Sand and 
Aggregate Mining 

 

Coral Reef Yes  This regulation addresses sand mining from uninhabited islands 
that have been leased; sand mining from the coastal zone of 
other uninhabited islands; and aggregate mining from 
uninhabited islands that have been leased and from the coastal 
zone of other uninhabited islands. Coral mining from the house 
reef and the atoll rim has been banned through a directive from 
the President’s Office dated 26th September 1990. Under 
Article 7 (c) of the Regulation on Sand and Coral Mining issued 
by the Ministry of Fisheries, Agriculture and Marine Resources 
(MOFAMR) on the 13th of March 2000, it is an offence to mine 
sand or coral from the beach, lagoon or reef of any inhabited 
island.  
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Name of legislation Area relevant to this 
project (yes/no) 

Details 

No corals or sand would be mined for the implementation of 
this project.  

Third National Environment Action 
Plan 

Environment Yes  The Third National Environment Action Plan is divided into 
principles, results and goals to achieve the results. Some of the 
fundamental principles prescribed in NEAP 3, which have been 
incorporated into this environmental impact assessment 
exercise include local democracy, informed decision making, 
continuous learning and improvement, right to information and 
participation and most importantly the complementing role of 
environmental protection in socio-economic development. The 
proposed project is expected to provide a learning experience 
in terms of effectiveness of the use of EIA as a planning 
instrument and appropriate monitoring for which specific focus 
is laid in Objective 24.1 of NEAP 3 (Ministry of Housing, 
Transport and Environment, 2009). 

By undertaking EIA prior to developmental projects, it ensures 
that environmental impacts from the project activities are 
minimized / avoided. 

Dredging and Reclamation Law Environment Yes  Below are the project related clause of Dredging and 
Reclamation Regulation issued  

 Clause 6, a, and c outlines the situation or cases to 
which dredging and permit can be given.  

 Clause 7 discusses the types of situations in which 
dredging and reclamation can be undertaken. 

 Clause 11 outlines the criteria’s to be utilized during 
dredging and reclamation. 
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Name of legislation Area relevant to this 
project (yes/no) 

Details 

 Clause 13 outlines the details conditions to be met in a 
borrow area. This includes, minimum buffer zone 
between the reef line, shore lines and also buffer zones 
around reef. 

 Clause 14 outlines the dredge spoil disposal methods 
and its use. 

 Clause 15 outlines the maximum area for dredging. 

 Clause 16 outlines the maximum area for reclamation. 

All these details are outlined in the relevant sections of the EIA 
report. Dredging and reclamation application will be submitted 
with this report.  

Protected and Sensitive Areas Environment  Yes Under Article 4 of the Environment Protection and Preservation 
Act, the Ministry of Environment is vested with the 
responsibility of identifying and registering protected areas and 
natural reserves and drawing up of rules and regulations for 
their protection and preservation.  
As part of the Environmental Regulation, EPA has established 
list of ‘sensitive sites’ in the Maldives. Although not formalized 
as a regulation, the sensitive list is mentioned in the recent 
Regulation on Dredging and Reclamation (Regulation number 
2014/R-13, see Section 5.7, page34).  The sensitive sites, 
according to EPA are sites in the Maldives (islands, reefs, 
mangroves, inter-tidal areas) where developments ought to be 
restricted, regulated or controlled. 
This project does not fall to a boundary of a protected area. 
However, there are MPAs within 10km radius of the project 
site. These sites are detailed in the existing environment 
section.  
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8 PROJECT DESCRIPTION 

8.1 INTRODUCTION TO THE PROJECT 

Project involves sheet piling of approximately 190 length of the west shoreline of Hulhumale 

Phase 1. After the sheet piling inside of the quaywall will be filled using the sand from 

dredging the outside the quaywall. The proposed sheet piling area is the only part of west 

shoreline that is not protected.   

8.2 PROJECT PROPONENT 

This project is proposed by Housing Development Corporation limited (HDC). HDC is 100% 

state owned enterprise formed by a presidential decree, initially established in 2001. HDC 

acts as the master developer, builder and regulator for the development of Hulhumale.  

8.3 PROJECT LOCATION AND STUDY AREA 

The proposed location for the project is a section on west side shoreline of Hulhumale Phase 

1.  Hulhumale is located on the eastern rim of North Male Atoll near the capital Male’. 

Hulhumale and Hulhule (Velana International Airport) share same lagoon system. The 

proposed location for the sheet piling is the only area of the Hulhumale west shoreline that 

has not been modified so far. Sheet piling will be undertaken near the MPL Hulhumale Site. 

Project area is located on the geographic coordinates of 4°12'52.03"N and 73°32'10.78"E. 

Figure below shows the project location.    

 

Figure 1: Proposed sheet piling area on the west side of Hulhumale Phase 1 (Image Source: Google Earth)  
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8.4 NEED TO UNDERTAKE THE PROJECT 

The primary objective of this project is to provide a more space and safe mooring area for the 

vessels accessing this Site. Currently there is no quaywall on the proposed sheet piling area 

and it’s the only section on Hulhumale Phase 1 west side that has not been modified. 

According to HDC, currently they have no mandate on the use of the area. However, many 

vessels are using the area as a mooring location inside the Hulhumale deep lagoon. After the 

construction of quaywall in the area, Municipality Department of HDC will decide on how to 

best use this area in the future.  

 

Figure 2: Project site (Photos taken on 12 June 2017) 

8.5 PROJECT BOUNDARY 

Project involves sheet piling of approximately 190 length of the west shoreline of Hulhumale 

Phase 1. In addition to sheet piling, dredging of outside quaywall and filling inside is also 

proposed. The project boundary is show in the following figure. 

 

Figure 3: Proposed project boundary (Image Source: Google Earth)  

8.6 PROJECT DURATION  

The implementation of the project is planned to start as soon as the EIA is approved. The 

project is expected to be completed in 3 months.   
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8.7 PROPOSED PROJECT 

This section outlines the details of the various project components from mobilization, 

construction methodology to materials and machinery used.  

8.7.1 Brief overview of the project components 

The project involves sheet piling of approximately 190m length of west shoreline of 

Hulhumale Phase 1.  After the sheet piling, lagoon side of the quaywall will be dredged to 

depth of 4m at mean sea level. The sand dredged will be used to fill the inside of the 

quaywall.   

 

Figure 4: Proposed project components 

In summary, this project constitutes three (3) major components. The following table outlines 

a brief overview of the components.  

Table 1: Summary of the project components  

Project 
components 

Details 

Sheet piling   Approximately 190m of sheet pile with capping beam which will be used 
as a quaywall.   

Dredging  After sheet piling, dredging will be carried out along the lagoon side of 
sheet pile line to the depth of 4 meters at mean sea level. Excavators will 
be used for dredging.  

Filling / 
Reclamation 

After the sheet piling, the area between sheet pile and shoreline will be 
filled. Approximately an area of 1500.89 sqm will be filled up to the 
existing level of the island. Estimated volume of sand required for the 
reclamation is 10,000 cbm. Sand from dredging outside the quaywall will 
be used for filling purpose. Any excess sand required will be sourced from 
stockpile of Hulhumale Phase 2.     
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8.7.2 Compaction and levelling 

Compaction will be undertaken as the filling goes off by disposing water in to the filling area. 

As water percolates thorough the filled area, settlement will automatically take place and the 

area will be compacted. Levelling will be done once the proposed area has been filled with fill 

material.  

8.7.3 Concept Drawings  

Concept drawings of the project site with cross section drawing is attached on the following 

page.  
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8.8 PROJECT MANAGEMENT  

8.8.1 Project schedule 

The total duration of project is 3 months. Refer to the draft construction schedule below.  

8.8.2 Planning and Program  

The project will be implemented through a carefully managed plan. Mobilization will be 

initiated as soon as the EIA is approved. The Project has been programmed to be completed 

within 3 months from the date of commencement of the construction work.    

8.8.3 Mobilization and logistics 

Proper site mobilization is critical to the success of the project. Site mobilization will be done 

using self-owned barges capable of carrying 3500T and tug boats. As most of the machineries 

are on Thilafushi, this project will only have a small scale mobilization in terms of material 

transport.  

8.8.4 Storage and handling 

The empty space near the project area will provide the storage area for all machineries and 

materials delivered to site. Materials will be stored within the stores that will be constructed 

for safe storage. All vulnerable materials / equipment will be stored in the secure containers 

or strategically delivered to the site to be incorporated directly into the construction without 

the need for storage.  

 

Figure 5: Project site marked in yellow color  

 



EIA For Undertaking Sheet Piling at Hulhumale Phase 1, 2017 

26 

 

8.8.5 Waste management 

A waste removal strategy will be developed during the pre-commencement period. The 

contractor proposes that waste skips will be provided within approved site area, which will be 

removed and replaced on a daily basis. The contractor is also required to work towards better 

management of waste so the volume of waste to be disposed would be reduced. All domestic 

wastes from the construction activities, that is from the construction works will enter the 

present waste management cycle in Hulhumale. All other wastes such as hazardous wastes 

like waste oil, grease and construction waste alike will be stockpiled at the project site and 

transferred to allocated Thilafushi waste sites regularly.  

8.8.6 Dust and Debris 

The site will be kept clean and tidy at all times and will accord with the safety requirements. 

Particular attention will be given to preventing the contamination of working areas and staff 

areas. 

8.8.7 Safety 

Full recognition and regard will be taken in the management and execution of project safety 

plan. Any subcontractors are obliged to provide safety policies, plans and method statements 

and will be interviewed prior to order placement on all aspects of safety, health and welfare.  

8.8.8 Housing of temporary labour 

Housing of labour will also be the responsibility of the contractor. No accommodation 

facilities will be constructed on project site.   

8.8.9 Emergency plan in case of spills (diesel, grease, oil) 

Spillages can be an issue in this project if adequate measures are not taken. Hence, oil, grease 

and other fuel storage will be held on land in a temporary site that has adequate impervious 

flooring. Refuelling of excavators, loaders and trucks will be required to be undertaken in hard 

floor areas setup at the project site during the construction works.  

8.9 RISKS ASSOCIATED WITH THE PROJECT 

There are some risk factors associated with this project that could possibly have both financial 

and environmental implications. The most significant risk associated is damage and 

destruction of the lagoon caused by direct destruction of the habitats as well as indirect 

effects. Any live corals in the vicinity of the project footprint are at risk of being completely 

destroyed or at least indirectly impacted through sedimentation. In case of this project, 

damage will be low as there is no live corals in the project footprint.    

Proper care need to be taken to control and mitigate the sedimentation and siltation caused 

by the construction activities. Sedimentation will be an issue but will be minimized by limiting 

the filling work hours as well as undertaking work during low tide hours. Sedimentation will 

be an issue for the coral reefs near the project area despite with the greatest care; it is 

difficult to entirely control sedimentation. Reduced visibility caused by sedimentation will 

reduce fish population in the area temporarily.  

There is also the risk of project delays caused by bad weather. The project period falls in the 

south-west monsoon, but it is presently difficult to predict the weather. However, in case of 

this project, it is very unlikely that project will be delayed because of bad weather as the 

proposed project site is inside a lagoon that is well protected.  
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8.10 PROJECT INPUTS AND OUTPUTS 

8.10.1 Project Inputs 

The types of resources that will go into the project and from where and how these will be 

obtained are given in the following table. 

Table 2: Matrix of major inputs during construction period 

INPUT RESOURCE(S) SOURCE/TYPE HOW TO OBTAIN RESOURCES 

Construction workers (10+) Maldivians +foreign labours Responsibility of the 

contractor 

Water supply (construction 

period). 

Desalinated water / mineral 

water from the island 

Available from Hulhumale  

Electricity/Energy 

(construction period) 

Form the islands power grid.  

Backup mobile Diesel 

generators will be available 

on standby. 

Available from Hulhumale 

Construction machinery Excavators, general 

construction tools, dump 

trucks and loader.  

Contractor 

Telecommunications Mobile Phones, and radio 

two-way communications.  

Available from Hulhumale 

Food (during construction 

period) 

Food prepared at the project 

site area. 

Available from Hulhumale 

Fuel Diesel, Petrol, Lubricants  Available from Hulhumale 

Fill material 10,000 cbm of material will 

be used.  

Sourced from dredging 

component of the project   

 

8.10.2 Project Outputs 

The type of outputs (products and waste streams) and what is expected to happen to them 

are given in the following table. 

Table 3: Matrix of major outputs of environmental significance during construction stage 

PRODUCTS AND 

WASTE MATERIALS 

ANTICIPATED QUANTITIES METHOD OF DISPOSAL 

Waste oil and grease 

(hazardous waste) 

Approximately 500 litres per month Regularly transported to 

allocated waste sites in 

Thilafushi during 

construction period  

Noise Localized to the project site 

including the surrounding areas. 

Unavoidable during the 

construction stage but will be 

minimized.  Noise is 

unavoidable.  

Air pollution Limited quantities of dust, oxides of Mainly arising as a result of 
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Nitrogen and sulphur from use of 

machinery in the construction zone. 

emission from the 

construction work such as 

from the excavators and 

other machinery. Only 

localized but unavoidable.  

Quaywall 190 meters in total   

Solid waste 3kg/person/day Waste water generated by 

the labour force of the 

contractor / disposed to 

Hulhumale waste sites 

regularly  
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9 METHODOLOGY 

This section outlines the methodologies used in this environmental assessment. The following 

table outlines a matrix of methodologies used in this project. Details of these methodologies 

and their descriptions are attached as an annex.  

Methodology type Area / environmental aspect Used in this project 
(yes/no) 

General methodologies of data 
collection 

Generally covering the 
broader Environment 

 Yes 

Mapping and location identification Coastal, terrestrial and 
marine environment. 

 Yes 

Marine Environmental survey Marine environment   

20 m Line Intercept transect (LIT) Marine environment  No 

50 m photo quadrate analysis Marine environment  No 

Qualitative assessment of the 
reef/lagoon  

Marine environment  Yes 

Permanent photo quadrate Marine environment  No 

Ref fish visual census Marine environment  Yes 

Marine Water Quality Marine environment  Yes 

Coastal Environment Coastal Environment   

Shoreline  mapping   Coastal Environment  Yes 

Coastal structures mapping  Coastal Environment  Yes 

Erosion and accretion areas 
mapping 

 Coastal Environment  No 

Beach profiles  Coastal Environment  No 

Drogues and current  Coastal Environment  No  

Terrestrial Environment Terrestrial environment  

Terrestrial floral survey Terrestrial environment No 

Terrestrial faunal survey Terrestrial environment No 

Groundwater assessment Terrestrial environment No 

Bathymetry Marine / Coastal Environment Yes 

Aerial Photos  Generally covering the 
broader Environment 

Yes 

Long term weather data  Generally covering the 
broader Environment 

Yes 
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10 EXISTING ENVIRONMENT OF MALDIVES 

10.1 EXISTING GENERAL ENVIRONMENT OF MALDIVES 

The general environmental conditions of Maldives are attached as an annex. The annex 

covers the overall meteorological conditions of Maldives, climate settings, temperature, and 

wind patterns throughout the country, rainfall, monsoon information, offshore wave 

conditions, tides, and other relevant information. The general environment of Maldives is also 

described in many reports and literature as well as reference to the following report is made 

if the reader wishes to refer. 

 EIA Soft Coastal Measure at Western Shoreline of Thinadhoo, GDh Atoll 
(Lamer Pvt Ltd, 2014)  

 EIA of land reclamation in Maafushi Island (Water Solutions, 2013) 

 EIA for the proposed land reclamation at Thilafushi Industrial Zone (Water 
Solutions, 2016) 
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10.2 EXISTING MARINE ENVIRONMENT OF THE PROJECT SITE  

The marine environmental survey at Hulhumale Phase 1 project area was focused on two 

sites. These sites area indicated in the following diagramme.  

10.3 METHODOLOGY OF MARINE SURVEYS 

The methodologies used for the assessment were quantitative complimented by qualitative 

methods. Transects of 20 meters each was undertaken at each site. In addition, photos were 

also taken from these locations to support and assess the marine environment. Fish counts 

were also undertaken to get a snapshot of the fish population. Details of these methodologies 

are attached as annex. 

General impression and quantitative results of the sites surveyed are described in the 

following pages. The following diagramme illustrates the marine survey locations and their 

geographical locations are indicated on the map.  

 

Figure 6: Marine survey locations 
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10.4 CORAL REEF ENVIRONMENT 

Two sites were surveyed to assess the marine environment as baseline for reef benthic 

community. Detail description graphs for each location are given below.  

The following are definition of benthic categories used in this survey. 

 HC: All living coral including bleached coral; includes fire, blue and organ pipe corals 

 SC: Include zoanthids but not anemones (OT) 

 RKC: Coral that has died within the past year; appears fresh and white or with 
corallite structures still recognizable 

 NIA: All macro-algae except coralline, calcareous and turf (record the substrate 
beneath for these); Halimeda is recorded as OT; turf is shorter than 3cm. 

 SP: All erect and encrusting sponges (but no tunicates). 

 RC: Any hard substrate; includes dead coral more than 1 yr old and may be covered 
by turf or encrusting coralline algae, barnacles, etc. 

 RB: Reef rocks between 0.5 and 15cm in diameter 

 SD: Sediment less than 0.5cm in diameter; in water, falls quickly to the bottom when 
dropped. 

 SI: Sediment that remains in suspension if disturbed; recorded if color of the 
underlying surface is obscured by silt. 

 OT: Any other sessile organism including sea anemones, tunicates, gorgonians or non-
living substrate. Under Reef Check protocol, there is no categorization of sea grass 
hence, it was recorded under OT.   

10.4.1 Benthic composition at site 1 

Site 1 lies within the footprint of the proposed project area. There are no live corals observed 

in this location. This area has a sandy benthos. However, few fishes were observed on the 

site. During the survey, team came across plenty of trash dumped in this area. The following 

graph outlines the status of site 1. 

 

Figure 7: Percentage of bottom substrate components at site 1 (June 2017) 
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Figure 8: Photos taken from site 1 (June 2017) 

10.4.2 Benthic composition at site 2 

Site 2 is outside the proposed project footprint area and inside the lagoon of near the project 

site. Similar to site 1, this area is mostly with sand. No live corals were observed on the site. 

The following graph outlines the status of site 2. 

 

Figure 9: Percentage of bottom substrate components at site 2 (June 2017) 
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Figure 10: Photos taken from site 2 (June 2017) 

10.5 STATUS OF FISH ABUNDANCE  

The amount and type of fish present at a given site can be a good indicator of the marine 

environment. For example, increased grazers are generally a sign of increased nutrients in the 

area, thus decreased coral cover and increased algal cover.  The following table outlines the 

fish count survey at all the sites. 

Table 4: Fish abundance based on the fish survey at survey sites (12 June 2017) 

  Site M1 Site M2 

Family 
  Anthias - - 

Butterflyfishes (Chaetodontidae) - - 

Damselfishes (Pomacentridae) - - 

Groupers - - 

Rudder Fish - R 

Moorish idol (Zanclidae) - - 

Parrotfishes (Scaridae) - - 

Snappers (Lutjanidae) - - 

Soldier fish - - 

Squirrelfishes (Holocentridae) - - 

Surgeonfishes (Acanthuridae) - - 

Wrasses (Labridae) - - 

Jacks  R - 

Turtle - - 

Shark - - 
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Ray - - 
A= Abundant (Meaning that during the 15 minute time swim survey, species counts were recorded more than 50, hence it is 
difficult to count their numbers). C=Common (Meaning that during the 15 minute time swim survey, they were spotted 
occasionally and throughout the survey, but their numbers were less than 50). R=Rare (Meaning that during the survey, only few 
of these species were observed, often 1 or 2. 

 

10.5.1 Marine water quality and bathymetry 

The primary objective of the marine water quality sampling was to determine the baseline 

conditions of the marine water in the project site. Qualitative and quantitative assessments 

were made on seawater from project location. The bathymetry map is attached as an annex. 

The following table illustrates the result of the marine water quality test undertaken onsite.   

Table 5: Results of the marine water quality tests undertaken in Hulhumale project site  

Water Quality Site SW1 Optimal range Ref 

Physical appearance Clear     

Electrical Conductivity 
(us/cm 

58642     

Temperature C 29.8 18 - 32 Degree 
Celcius 

GBRMPA 2009   

Salinity ppt 35.16 3.2% - 4.2% GBRMPA 2010 

pH 8.7.23 8 to 8.3. Levels below 
7.4 will cause stress 

  

Turbidity (NTU) 0.9 3 to 5 NTU. > 5 NTU 
causes stress 

Cooper et al 2008 
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10.6 EXISTING COASTAL ENVIRONMENT 
The coastal environment of Hulhumale Phase 1 project area consists the only unprotected 

area on the west side of Hulhumale Phase 1. West side of Hulhumale Phase 1 consists sheet 

pile quaywalls.  

 

Figure 11: Aerial photo of project site (Source: Google Earth 2017) 

 

Figure 12: Aerial photo of project site taken on June 2017 
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Figure 13: Historical aerial photos showing the reclamation undertaken in past years (Source: Goole Earth & 
HDC Website) 
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10.6.1 Features of the Coastal Environment 

The coastal environment of the project area can be described as having the following 

components:   

They are: 

1. The natural deep lagoon  

2. Modified coastline  

10.6.2 Lagoon  

The project takes place on the west side of Hulhumale Phase 1 area. West side of Hulhumale 

has a deep lagoon. This lagoon is used as a mooring basin for many vessels such as safaris and 

other fishing boats. The lagoon area adjacent to the project site is mainly used by supply 

boats that comes to access the Hulhumale MPL site. The lagoon environment of the site is 

dominantly covered with sand. It is noticeable that dumping of waste to the marine 

environment in this area is a serious issue. There are numerous plastic bottles on the beach of 

this area.  Development of this area will make the site more accessible. With this project, the 

whole lagoon side of Hulhumale Phase 1 will be protected with quaywalls. Refer to the 

marine environmental survey results to assess the baseline conditions of the lagoon.  

10.6.3 Currents  

To understand the sediment movement around the island, current measurements should be 

taken over a long period of time. Currents data around specific islands are not available in the 

Maldives. However, during the EIA process, currents were measures around the project area 

to obtain a snapshot of the existing conditions prevailing and to link them with the historical 

and present conditions. Nevertheless, this data set does not represent the actual current 

patterns around the island. During the course of the day, currents change twice with the 

changing tide and monthly with the moon cycles. The result therefore is a very complex 

change in current direction. In Maldives, it has been well researched and documented that 

the currents are induced by wind and thus, during the two monsoons, the direction of 

currents is very much related to the wind direction. 

During the drogue survey, it was observed that current in this area is not strong and usuaylly 

very calm. The lagoon is now well protected, with the Phase 2 reclamation and airport 

extension project. Main surface disturbance inside the lagoon is caused by the vessel 

movement inside the lagoon area. Figure below shows the drogue survey result.    
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Figure 14: Current measurements recorded in project site 

 

10.6.4 Terrestrial Environment of the Project Site 

The proposed project site is the empty area north to the Hulhumale MPL site. There are no 

significant large vegetation on this area. Grass patches and bushy plants are populated in 

project site which will be removed to make way to construct project site and machinery store. 

Plants like Scaevola taccada (Magoo) and Leucaena leucocephala (Ipil-ipil) were found in the 

site in low numbers.  

 

Figure 15: Terrestrial environment of project site 
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Figure 16: Photos from project site 

 

Figure 17: Plastic bottles washed ashore of project site 

 

10.6.5 Marine Protected Areas 

According to information obtained from EPA website, there are neither Marine Protected 

Area (MPA) nor Environmentally Sensitive Area (ESA) within 5km radius of the project site. 

However, if a 10km radius from project site is considered 1 MPA and 2 ESAs fall within this 

range.  These includes;  

1. Gulhifalhu medhuga onna kollavaanee – Deep lagoon area of Gulhifalhu – 

Approximately 8km from project site.  

2. Maagiri Reef – Isolated reef approximately 6km north to Hulhumale. This reef 

in considered as a sensitive area because of the interesting topography and 

variety of marine life. 

3. Okobe Thila – Isolated submerged reef (Thila) approximately 9km north to 

Hulhumale. This reef in considered as a sensitive area because of high coral 

growth of both hard and soft corals with abundant fish life.  

Figure below shows the above mentioned MPA and ESAs.  
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Figure 18: MPAs and ESAs within 10km radius of the project site 

The small scale of the project and the distance between the project site and these three 

areas, it is unlikely that they will be affected by this project.  

10.7 CLIMATE 

10.7.1 Temperature 

According to the latest monthly weather reports from Maldives Meteorological Service 
released on 10th April 2017, the highest temperature recorded in central part of Maldives 
during March was 32 degree Celsius. The minimum temperature recorded for this region is 24 
degree Celsius. Maximum temperature recorded during last year this period was 33 degree 
Celsius, 1 degree Celsius higher than this year. Figure below shows the temperature data for 
the month of November for central part of Maldives (2016 and 2017) and average 1975-
2015. 
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Figure 19: Comparison of April maximum temperature with long term average of Hulhule (Source: Maldives 
Meteorological Service, 2017) 

 

 

Figure 20: Comparison of April minimum temperature with long term average of Hulhule (Source: Maldives 
Meteorological Service, 2017) 

The highest temperature recorded in Male’ region last year was on April 2016. The 
temperature recorded was 32.7 degree Celsius. The minimum temperature recorded in this 
region last year was on November 2016, which is 24.8 degree Celsius. Figure below shows the 
monthly maximum, minimum and mean temperature for the year 2016. Data was obtained 
from Maldives Meteorological Service.   
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Figure 21: Temperature patterns for Male' region in 2016 

 

10.7.2 Rainfall 

According to the latest monthly weather reports from Maldives Meteorological Service 
released on 10th April 2017, central part of the country received a total rainfall of 112 mm 
during the month (March 2017). However, the rainfall received in March 2016 was 108 mm, 
less than that of March 2017. Figure below shows the daily average rainfall for the month of 
March for central part of Maldives (2016 and 2017) and average 1975-2015. 

 

Figure 22: Comparison of April rainfall with long term average of Hulhule (Source: Maldives Meteorological Service, 
2017)  

Last year, for Male’ region the highest rainfall recorded is 310.3mm during August and lowest 

rainfall recorded is 4.3mm during March 2016. Figure below shows the rainfall patterns 

throughout last year. Data was obtained from Maldives Meteorological Service. 
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Figure 23: Rainfall patterns for Male' region in 2016 

 

10.7.3 Wind 

According to the latest monthly weather reports from Maldives Meteorological Service 
released on 10th April 2017, the maximum wind speed central part of Maldives experienced 
during March was 30 mph from north-east and from south-south-west, at two different days. 
However, the maximum wind speed in central part in March 2016 was 31 mph from east-
north-east. Figure below shows the wind data for the month of March for central part of 
Maldives (2016 and 2017) and average 1975-2015. 

 

Figure 24: Comparison of April maximum wind speed with long term average of Hulhule (Source: Maldives 
Meteorological Service, 2017) 
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Figure 25: Wind rose diagram of Hulhule for April 2017 (Source: Maldives Meteorological Service, 2017) 

 

Table 6: Wind data for Male' region in 2016 

Month 2016 

Wind (kts) 

Mean Maximum 

Direction Speed Direction Speed 

January  ENE 38 ENE 12 

February E 36 NE 10 

March ENE 27 ENE 6 

April NNW 33 W 6 

May NW 35 W 10 

June W 44 W 12 

July W 11 W 38 

August W 12 W 40 

September WNW 9 W 33 

October W 11 W 39 

November WSW 6 W 32 

December W 7 E 35 

 

10.7.4 Waves 

It was not possible to obtain site specific data on wave conditions due to lack of time. Studies 

conducted elsewhere in the Maldives have been considered as a general guide to wave 

conditions at Hulhumale.  
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Two major types of waves have been reported on the coasts of the Maldives: wave generated 

by local monsoon wind and swells generated by distance storms. The local monsoon 

predominantly generates wind waves which are typically strongest during April-July in the 

south-west monsoon period. During this season, swells generated north of the equator with 

heights of 2-3 m with periods of 18-20 seconds have been reported in the region. Local wave 

periods are generally in the range 2-4 seconds and are easily distinguished from the swell 

waves.  

Distant cyclones and low pressure systems originating from the intense South Indian Ocean 

storms are reported to generate long distance swells that occasionally cause flooding in 

Maldives (Goda, 1988). The swell waves that reached Malé and Hulhule in 1987, thought to 

have originated from a low pressure system of west coast of Australia, had significant wave 

heights in the order of 3 metres.  

In addition, Maldives have been subject to earthquake generated tsunami reaching heights of 

4.0m on land (UNEP, 2005). Historical wave data from Indian Ocean countries show that 

tsunamis have occurred in more than 1 occasion, most notable been the 1883 tsunami 

resulting from the volcanic explosion of Krakatoa (Choi and others, 2003). 

10.7.5 Tides 

Tide affects wave conditions, wave generated and other reef-top currents. Tide levels are 

believed to be significant in controlling amount of wave energy reaching the island, as no 

wave energy crosses the edge of the reef at low tide under normal conditions. In the Maldives 

where the tidal range is small (1m), tides may have significantly important influence on the 

formation, development and sediment movement process around the island tides also may 

play an important role in lagoon flushing, water circulation within the reef and water 

residence time within an enclosed reef highly depends on tidal fluctuations.  

Tide data is important information in any coastal development project as it determines the 

elevation of the structures relative to a datum. A permanent tidal record station has been 

established at Ibrahim International Airport by Maldives Meteorological Service. The 

maximum tidal range recorded at this tide station is 1.2m. The highest astronomical tide level 

is +0.64m (MSL) and lowest astronomical tide level is -0.56m MSL). The following table gives a 

summary of the tide levels for the tide datum has been widely used in Maldives. 

Table 7: Summary of the Tide Levels Hulhule Island, Male Atoll 

Tide Level 
Water level referred to Mean Sea 

Level (MSL) (m) 

Highest Astronomical Tide (HAT) +0.64 

Mean Higher High Water (MHHW) +0.34 

Mean Lower High Water (MLHW) +0.14 

Mean Sea Level (MSL) 0 

Mean Higher Low Water (MHLW) -0.16 

Mean Lower Low Water (MLLW) -0.36 

Lowest Astronomical Tide (LAT) -0.56 

 

10.7.6 Risk of storm surges and flood  

The primary sources of natural hazard risks in Maldives are strong winds during monsoons or 

freak storms, earthquakes, island interior flooding caused by heavy rain, coastal flooding 
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caused by high surf, storm surge, prolonged strong monsoonal wind, high astronomical tides 

or tsunamis, and sea level rise. Coastal flooding related flooding and wind damage can be 

considered as the most frequent natural hazards that occur in Maldives (see Maniku (1990), 

Luthfy(1994)). Most of these risk factors (apart from earthquake, wind damage and rainfall 

flooding), stems from the extremely low elevation of all Maldivian islands: the average 

elevation is 1.5 meters above sea level. In spite of the occasional natural hazards, Maldives in 

general is relatively from high risk natural disasters.  

Spatial variations in hazards are evident across Maldives (Maniku, 1990). Northern atolls are 

more exposed to intense storm systems, increasing the risk of wind damage in these atolls. In 

comparison, southern atolls experience less storms systems, but are more exposed to 

flooding events, probably as a result of exposure to intense South Indian Ocean storm surges 

and wind-waves during south west monsoons. Southern atolls are also more likely to 

experience earthquakes. 
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11 ENVIRONMENTAL IMPACTS 

11.1 ASSESSING AND IDENTIFICATION OF IMPACT  

Environmental Impact identification has been undertaken by considering the proposed 

activities and examining the level of impact the proposed development will have on the 

environment. Each activity was then examined in detail to identify the construction methods, 

technology and other factors that would determine the potential impact of the various 

activities. The following methods were used to identify the  

 Impacts of this project. 

 Impact Identification Matrix (refer to the matrix) 

 Expert judgment. This method relied on experience gained from similar 
projects in Maldives.  

11.2 IMPACT IDENTIFICATION MATRIX 

This matrix was designed to help provide an assessment and screening of the potential 

environmental impacts of this project. The matrix considered 17 potential environmental 

factors. Indicators are listed for each factor and these are used as a weighing scale. The 

project components are then assessed against each factor, scoring them on a scale of 1 to 10.  

This tool was thus utilized to help provide an assessment and screening of the potential 

environmental impacts of this project. The matrix will identify the impact types. Once the 

impact types are determined, the matrix is then used to assess the impact significance 

together with the network diagramme and expert judgment.  

This matrix contains: 

 An impact assessment matrix which lists all of the 17 environmental factors and 

allows, for each one, to provide a score (1-10) and any additional comments.  Each 

factor considers several sub categories (not indicated in the following matrix), 

depending on the project type and a total score is derived by averaging the individual 

scores. 

 A summary of scores for each factors and the impact type, negative, positive or 

neutral. 

All types of projects that are listed in the EIA Regulation of 2012 can be assessed using this 

tool.  The following table outlines the impact assessment matrix and the scores for the 17 

categories derived for this project. 

Table 8: Impact assessment matrix for the project 

  
 

Impacts 

  Total score Negative  
(1-3) 

Neutral  
(4 -7) 

Positive 
(8 -10) 

 Air pollution  4.00 

 

x  

 Waste  4.00 

 

x  

 Water pollution  2.00 x   

 Noise/Vibration  5.00  x  

 Amenity  5.00  x 

  Ground water conservation  5.00  x  

 Energy  5.00  x  
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 Energy efficiency  5.00  x  

 Access to quality green space  5.00  x 

  Flooding  7.00  x  

 Transport  5.00  

 

x 

 Biodiversity  2.00 x   

 Local environmental quality  4.00  x  

 Resource depletion  5.00  x  

 Health gain 5.00  x  

 Employment 7.00   x 

Socio-economic implications 5.00   x 

     Scale Score 1-3, Negative Environmental Impact 

  Scale Score 4-7; Neutral Environmental Impact 

  Scale Score 8-10; Positive Environmental Impact 

  

11.3 MAGNITUDE OF IMPACTS 

Environmental impacts of the proposed work have been examined through the above 

mentioned two processes and the results are outlined in the following pages. By using the 

impact assessment matrix as a tool, the magnitude of the impacts can be assessed as outlined 

in the following table.  

Table 9: Impact magnitudes and their corresponding scores 

 Scores based on the impact assessment matrix 

 < Negative Impacts > < Neutral Impacts > < Positive Impacts >* 

 1 2 3 4 5 6 7 8 9 10 

Magnitude 
of impacts. 

Major 
adverse 

2, Minor 
adverse 
3, Moderate 
adverse 

4 &5 Minor, 6 & 7 
Negligible 

Good Very 
good 

Excellent 

This EIA identifies and quantifies the significance of impacts on the environment from the 

proposed project. Impacts on the environment were identified and described according to 

their location/attribute, extent (magnitude) and characteristics (such as short-term or long 

term, direct or indirect, reversible or irreversible) and assessed in terms of their significance 

according to the following categories: 

 Negligible – the impact is too small to be of any significance; 

 Minor– the impact is minor; 

 Minor adverse – the impact is undesirable but accepted; 

 Moderate adverse – the impact give rise to some concern but is likely to be tolerable 
in short-term (e.g. construction phase) or will require a value judgment as to its 
acceptability; 

 Major adverse – the impact is large scale giving rise to great concern; it should be 
considered unacceptable and requires significant change or halting of the project. 

Positive – the impact is likely to bring a positive change in the sense that it is aimed at further 

minimizing the impacts as a result of the proposed actions.  

11.4 UNCERTAINTIES IN IMPACT PREDICTION 

Environmental impact prediction involves a certain degree of uncertainty as the natural and 

anthropogenic impacts can vary from place to place due to even slight differences in 

ecological, geomorphologic or social conditions in a particular place. There is also limited data 
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and information regarding the particular site under consideration, which makes it difficult to 

predict impacts.  

However, the level of uncertainty, in the case of this project at Hulhumale is expected to be 

low as such works have been undertaken in Hulhumale Phase 1 previously.  

Despite this, in the marine environment, there is a higher degree of uncertainty as the marine 

environment is more sensitive in extreme cases such as severe weather conditions. The 

proposed project area is the west side of Hulhumale Phase 1 with no live corals in the lagoon 

area and hence the impact on corals is negligible. However, dredging and filling works will 

completely destroy and alter the lagoon bottom in the target zone as well as cause indirect 

impacts through sedimentation.  

The following matrix outlines the impacts and mitigation measures and their significance.  

The following tables outlines the impacts and mitigation measures proposed as well as the 

matrix of impacts and their characterization. Reference to the matrix was derived from 

(Hoepner, 1999).  
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11.5 IMPACTS ON THE ENVIRONMENT AND THEIR MITIGATION MEASURES  
Table 10: Impacts and mitigation measures 

Activity Potential Impacts Mitigation measures Cost of Mitigation 

Energy generation Energy for construction  
Use of energy for construction activities has an indirect 
negative impact on the environment through 
consumption of fuel.  

Energy generation will be controlled and monitored. 
Contractor will be required to use the power from the island 
grid to avoid separate generator sets specifically for this 
project, which will increase emission of greenhouse gases as 
much as possible and in practical situations where it can be 
used.  

Cost included in 
the project 

Site mobilization Some of the project impacts will be felt through 
mobilization works.   
No significant land clearing will be required and there 
will not be any need for the construction of large-scale 
temporary structures.  
Grass and bushy plants on the area will be cleared.  
  

1. If additional machinery is to be mobilized, mobilize only 
the required materials. 
2. Only required workforce and machinery to be mobilized to 
the site.  
3. Designate one location to store fuel, machinery and other 
construction related materials.  
 

No cost, but the 
contractor will be 
required to follow 
proper protocols. 

Impact of the 
temporary 
workforce 

During the construction stage, the increase number of 
workforce and their behavior could have significant 
impact on the environment. It is not expected that any 
damage would be caused by workers fishing or walking 
on the lagoon, as the environment does not encourage 
such behavior. 
 
Improper and indiscriminately dumping solid waste to 
sea can impact the marine environment, such as 
throwing garbage, plastics etc.  

Fishing from the lagoon of the project site will be banned 
during the construction stage. The contractor and all 
construction staff will been informed of this. This 
preventative measure will also be informed to all staff.  
Appropriate signs will be placed to keep the site clean. 
Fines and discharges for not obeying the environment 
protection rules. Workers will be briefed about proper 
disposal of litter and avoid damaging the surrounding 
environment. 

Cost included in 
the project 
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Activity Potential Impacts Mitigation measures Cost of Mitigation 

Noise and air 
pollution 

Noise impacts will be localized and will affect the areas 
that are close to the project site. In addition, the 
movement of machinery and construction materials on 
the site will generate high level of noise.   

Noise may be expected to be a concern due to the 
intermittent nature of noise sources such as (during dredging 
and filling process), excavators and other construction heavy 
vehicles. However construction workers, who are prone to 
high noise levels such as machinery operators, will be 
provided with proper personal protection equipment’s (PPE) 
such as ear muffs.  
Signs should be placed on nearby areas around the site to 
inform the working hours to people working in nearby areas.  

No cost 

Construction works  
 
Sheet Piling 
Dredging 
Reclamation  

Sheet piling, dredging and reclamation of lagoon will 
permanently alter the seabed and disperse sediment 
plumes to nearby areas in the target area. This is an 
inevitable result of dredging component of the project. 
Corals can tolerate sedimentation to a certain extent. 
However, coral growth and recruitment will be affected 
in the moderate term. Prolonged exposure will 
eventually lead to death of the corals. The impacts of 
excessive sedimentation on corals include; 
• Direct physical impacts like smothering of corals and 
other benthic organisms, 
• Reduced light penetration reducing the productivity 
and growth, calcification and reproduction rates of 
corals.  
• Formation of false bottoms characterized by shifting 
of sediments. 
• Eutrophication due to increased fine sediments 
leading to algal blooms. 
• Formation of anoxic (black) bottoms under the fine 
sediments. 
 
Impact of project activities on live corals in this project 

The following mitigations measures are proposed 
1. Reclamation shall be undertaken by creating bund around 
the fill area to reduce sedimentation impact. Preferred 
method is to do sheet piling first and then filling works. 
Otherwise, the bund wall can be sand bags and should only 
be removed once the works are completed. This activity will 
be undertaken during calm weather at low tides. 
2. Proper timing of fill works, most importantly the filling to 
be carried during low tide. 
3. Limiting the fill area to exactly what is proposed. 
  

Cost included in 
the project. 
Contractor to 
follow the 
mitigation 
measures, 
including bund wall 
and silt curtain. 
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Activity Potential Impacts Mitigation measures Cost of Mitigation 

is expected to be low as the lagoon around the project 
site has no live coral cover.  
Outside edge of the reef flat of the project area is now 
reclaimed under Hulhumale Phase 2 Reclamation and 
for the extension of Velana International Airport. 
Therefore, impact of the proposed sheet piling project 
will be very minimal compared to these ongoing 
projects.     

Construction works  
 
Sheet Piling 
Dredging 
Reclamation  

When areas of the lagoon, whether connected to an 
existing island or detached are filled, there will be a 
huge impact on near-shore current and wave patterns, 
as well as bottom hydrodynamics. This can lead to. 
• Erosion and loss of vegetation at the low energy 
areas during either monsoons. (In the case of 
Hulhumale, erosion will not be a problem as the 
shoreline is modified with quay walls on the west side 
of Hulhumaele Phase 1)  
• Sedimentation and turbidity resulting in poor water 
quality which negatively impacts vitality of marine 
organisms.   
• Degradation of sea water quality due to turbidity. 
• Continual re-suspension sediments leading to 
sedimentation and formation of silts. 
• Degradation of sea water quality due to alteration to 
littoral sediment transport regime causing turbidity. 
 

There are not many options that can be undertaken to 
reverse this as dredging and its effects on hydrodynamic 
regime. However the following mitigation measures will help 
and will be undertaken. 
 
Undertake protection of fill area using sheet piles as soon as 
possible as proposed in the project.   
 
Erosion in case of Hulhumale island will be low as the island 
shoreline is protected either by quay wall on the project site.  
 

Cost included in 
the project.   

Construction works  
 
Sheet Piling 
Dredging 
Reclamation 

Habitat loss 
 
Filling will lead to direct loss of habitat for corals and 
marine organisms in the target area. The habitat will be 
modified permanently.  

1. Only required volume and the required area are to be 
filled in order to limit the direct impact foot print. 
2. If creating a bund, it should be created inside the fill area 
as it will be destroyed anyway. Preferred method is to do the 
sheet piling first. Then the sheet pile will act as a bund.   

No cost. Mitigation 
measures are 
procedural in 
nature.  
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Activity Potential Impacts Mitigation measures Cost of Mitigation 

 
Direct habitat loss to corals is nil as the percentage of 
live corals in the filling area is zero.  
 

3. Designate one location to load and unload goods, 
materials and machinery rather than using a large area. 
  

Construction works  
 
Sheet Piling 
Dredging 
Reclamation 

Deterioration of marine environment and water quality 
 
Transportation of equipment, heavy machinery, people 
and sand for the site and materials all require 
transportation processes which increases the following 
risks;  
• Accidental spillage of construction materials. 
• Accidental oil and other chemical spills, including oil 
leaks from vehicles etc. 
• Accidental grounding of large vessels on the reef and 
lagoon. In addition, pollution of the lagoon and reef 
system can be caused by waterborne and windblown 
debris escaping from the construction as well as 
accidental oil/chemical spills.  
 
Waste and residue arising from the project activities 
can also affect the marine environment. These can 
include hazardous waste such as used filters, empty 
lube-oil cans and oil filters as well as various solid 
wastes arising from humans and construction activities. 
Re-suspension of fine sediments and dispersal of 
sediments induced by erosion of fill area can lead to 
turbidity and deterioration of water quality in the 
immediate vicinity of the project site.  

1. Undertake sheet piling before filling works. . 
 
2. Undertake dredging work in low tide hours. 
 
3. Avoid work during bad weather. 
 
4. Educate the workers and create awareness about good 
waste management and responsible behavior with regard to 
environmental care.  

No cost 
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Activity Potential Impacts Mitigation measures Cost of Mitigation 

Construction works  
 
Sheet Piling 
Dredging 
Reclamation 

Material Handling 
 
Materials such as fuel for excavators and trucks have 
the potential to damage to the marine environment. 
Since fuelling is required for the machinery, spillage 
would be a possibility. Therefore, appropriate care has 
to be taken in handling fuel. Fueling will be required 
during fill process for excavators, loaders and other 
machinery. 
If excess sand is acquired from phase 2 stock piles for 
filling, precaution needs to be taken during the 
transportation.  
Dispersal of sand into marine environment will impact 
the reef environments on the transport route.    

1. Fuel will be handled with care at all times 
2. No waste fuel will be disposed into the marine 
environment. 
3. Designate a separate area for fueling. 
4. Fuel handling area will be kept free from spills and every 
effort must be made to minimize spills. 
5. Fuel handling area to have a hard impervious floor surface.  
6. All fuel storage and fueling to be undertaken in the same 
location. 
7. Designate a separate person to manage fueling and 
refueling as well as maintain the fueling area to ensure that 
unnecessary spillages do not take place. 
 
Cover the sand piles during transfer or get sand in bags to 
avoid wind dispersion during transportation to the site.   

No cost 

Waste 
management 

This can be detrimental to the marine and the 
terrestrial environment if they are not managed 
properly. Solid waste generated during the 
construction stage will include organic, inorganic and 
hazardous materials and all of which require adequate 
disposal. 

Work force will be provided with RO water or mineral water 
in large bottles (water dispensers) for drinking thereby 
reducing the need for bottled water and hence reducing the 
impact of plastic bottles and their management and disposal.   
Furthermore, workforce will be not be based in project site 
and therefore waste generation at construction site will be 
minimal. 
Solid waste generated every day will be transferred to 
Hulhumale waste site while hazardous waste will be 
transferred to Thilafushi for disposal.  

Cost included in 
the project.  
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Activity Potential Impacts Mitigation measures Cost of Mitigation 

Socioeconomic 
impact 

Sheet piling of the proposed site of Hulhumale Phase 1 
will make the site easily accessible to the users.  
There are currently many fishing vessels using this area 
for mooring. Therefore they need to be informed 
about the start of the project beforehand to remove 
the vessels from site.  

Fishing vessels should not be allowed to the project area 
during the construction to avoid any accidents.  
Erect no entry sign boards to indicate the project site.   
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Table 11: Matrix of specific impacts and their characterization 
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Environmental Impacts                         

Energy for construction  Neg L X X N X   X     X X 

Site mobilization Neg L X   M    X X    X 

Impact of the temporary workforce Neg L X X N X   X       X 

Noise and air pollution Neg L   X N X   X       X 

Sedimentation of the lagoon  Neg H X   MaA X   X X     X 

Changes to the hydrodynamic regime  Neg H X   MaA   X     X X X 

Habitat loss Neg H X   MaA   X     X X X 

Deterioration of marine environment and water quality  Neg H X   MA   X     X X X 

Impact of Material Handling Neg L X   MA   X   X  
 

  X 

Impact of solid waste  Neg L 
 

X M   
 

X X 
 

  X 

 
                        

Socio-economic Impacts Pos H x       x          x 
 

            + POS = positive impacts, NEG= negative impacts 

            * H=high, M=Moderate, L=Low 

             # N=Negligible, M=Minor, MA=Minor Adverse; MoA= Moderate adverse; MaA=Major Adverse 
       # N=Negligible, M=Minor, MA=Minor Adverse; MoA= Moderate adverse; MaA=Major Adverse 
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12 STAKEHOLDER CONSULTATIONS  

For the purpose of this project, stakeholder consultations were limited to the following 

groups. Methodology for undertaking these discussions was through meetings and 

discussions.  

12.1 CONSULTATION WITH HOUSING DEVELOPMENT COOPERATION    

As part of the consultations, Housing Development Cooperation (HDC) was consulted. HDC is 

the proponent for this project. Representative from HDC informed that there are no existing 

regulation or rules on using the site. However, many vessels use this area for mooring even 

though it is not allowed. However, once the area is developed, municipality department of 

HDC will prepare and implement rules on how to use the area. HDC wants to implement the 

project as soon as possible to make the area operational. The project is now being awarded 

to Heavy Force.      

12.2 CONSULTATION WITH PROJECT CONTRACTOR   

As part of the consultation, project contractor was consulted. HDC has awarded to implement 

the project construction. Representative from Heavy Force informed that this project is a 

priority for them and hence the project will start as soon as the EIA is approved. Machineries 

for the project will be transported from Thilafushi on barges. Excavators will be used for 

dredging. With proper weather conditions, the construction can be finished within 3 months.      

12.3 CONSULTED FROM THE ISLAND COUNCIL 
A list of people consulted as part of the stakeholder consultations is attached below. 

Name Title Organisation Contact 
Zaid Engineer HDC 9131321 

Ahmed Shamin Project Manager   Heavy Force Pvt Ltd 7787172 

Ahmed Ranesh Project Manager  Heavy Force Pvt Ltd  
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13  ALTERNATIVES 

This section looks at alternative ways of undertaking the proposed project. There are two 

basic options: (1) leave the problem as it is (no project option) or (2) take measures to resolve 

the problem (undertake the project options). If the project were to continue, it would be 

necessary to take economic, ecological and social aspects of the project into consideration 

and ensure that these concerns exist within a delicate balance. Neither the economic benefits 

nor the social and ecological concerns can be avoided. Therefore, it is important to consider 

different options and ensure that the best available option(s) is/are chosen to solve the 

issues/problems. Therefore, the following sections describe the different alternative that may 

be considered other than the proposed option and provides reasons why these alternatives 

have not been considered in the final concept design.   

13.1 NO PROJECT OPTION 

The no project option considers the following. 

1. No sheet piling will be done in Hulhumale Phase 1 site   

2. Vessels and crews using the area continue to work under the current condition 
3. No further damage to the lagoon from the project works 

4. Less cost to the proponent. 

5.  

The following table outlines the advantages and disadvantages of the no project option. 

Table 12: Advantages and disadvantages of the no project option 

Strategy Advantages Disadvantages 

No sheet piling  Environmental damage related can 
be avoided. 
 
No capital costs to the proponent, 
short term benefit. 
 
No direct and indirect effects on the 
lagoon through sedimentation. 
 
Already destroyed areas of the 
lagoon will get time to recover. 

Vessels and crews working on the 
site continue to be under 
unfavorable condition. 
 
This site remains the only area on 
the west side of Hulhumale Phase 1 
not protected.  
 
Loading and unloading from the site 
will be difficult without a proper 
quaywall.  
 
  

 

13.2 ALTERNATIVE ANALYSIS MATRIX 

For this project, an alternative analysis was carried out on the basis of various biophysical and 

socioeconomic parameters including: 

 Technical feasibility, 

 Economic viability and 

 Environmental acceptability of the project and  

 Social benefits 
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Based on the above four factors, an alternative analysis matrix was developed with scores 

given for each factor from 1 to 5. This analysis provides information about the advantages 

and disadvantages of each alternative considered with regard to its technical, economic and 

environmental factors. The purpose of this matrix is to obtain a favorable implementation of 

alternatives proposed by considering alternatives in terms of site selection, design and 

operational methods, the project scale and timing of project. The total for all factors gives an 

overall score for a given alternative. The highest total score provides the most desirable and 

preferred alternatives and vice versa. 

The following table outlines the various alternatives proposed for this project, their economic, 

technical, environmental as well as social factors taken in to consideration. 
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Table 13: Alternative analysis matrix for the project 

No.  
Alternatives 
proposed 

Technical feasibility Economic viability 
Environmentally 
acceptable 

Social benefits 

Alternative materials for the quaywall   

A2 Sheet pile  This is the proposed method for 
quaywall construction for this project. 
This method requires heavy 
machineries to pile the sheets deep 
into seabed. Steel sheet piles will be 
the better option for this project as 
the lagoon is quite deep. In case of 
this project, sheet piling is preffered 
over concrete L-shaped blocks.  

Sheet piles could be an 
expensive option compared to 
precast concrete blocks as they 
have to be imported from 
abroad while material for 
concrete are readily available in 
Male’.  

As far as the 
environmental damage 
footprint is concerned, it 
is envisaged to be more 
equally damaging as 
other types of materials.  
 

Surrounding sites are also 
sheet piled. Sheet piles will be 
capped with concrete caps to 
finish the quaywall similar to 
nearby sites.   

A1 Concrete 
quaywall 

Quaywall blocks can be manufactured 
on site provided materials are 
available. Casting blocks require large 
area. They are long lasting and strong. 
Concrete blocks may not be the best 
option for this project as the area 
along the quaywall line will be 
dredged at the end of the project.  
They also require especially skilled 
people and heavy machinery to place 
in the interlocking positions.  

The cost could be lower than 
sheet piles 

As far as the 
environmental damage 
footprint is concerned, it 
is equally damaging as 
other types of materials.  
 

Surrounding sites are 
constructed using sheet piles 
and therefore this option may 
not be aesthetically appealing.   

A3 Other material   Other option to construct the 
quaywall is to use traditional methods 
using rocks or sand cement bags. 
However, this option is not 
considered as this quaywall will be 
used to moor ships and load and 
unload heavy materials. Therefore the 

Using sand cement bag will be 
cheaper compared to other 
methods.  

As far as the 
environmental damage 
footprint is concerned, it 
is equally as damaging as 
the proposed method as 
the damage foot print 
will be same.  

This method is cheaper but not 
acceptable as the quaywall 
need to be strong enough to 
hold heavy materials and 
machineries.  
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No.  
Alternatives 
proposed 

Technical feasibility Economic viability 
Environmentally 
acceptable 

Social benefits 

quaywall needs to be as strong as 
possible.  
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13.3 ALTERNATIVE ANALYSIS SCORE  

The following table outlines the results of the alternative analysis scores calculated for this 

project. The scores are given from 1 to 5, 1 being the least and 5 the most desirable.  

Table 14: Alterative evaluation scores 

No Alternatives proposed 
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A1 Sheet pile  4 2 3 4 13 

A2 Concrete quaywall 2 3 3 3 11  

A3 Other material  2 4 3 1 10  

Based on the analysis, Alternative A1 (proposed sheet piling) ranks the highest in terms of 

score. Sheet piing is being tested and used in the surrounding Hulhumale phase 1 west side. 

This method is better than other alternatives proposed.    

13.4 PREFERRED ALTERNATIVE 

The preferred method and design for this project is to implement the project as proposed.  

13.4.1 Mitigation Measures for the Preferred Alternative 

The following mitigation measures are proposed for the preferred alternative. 

1. Good construction practice and ensuring that the construction works are done in 
accordance to measures proposed in this report.  

2. Dredging and fillinf to be done during low tides.  
3. Appropriate sediment control measures outlined in the impacts and mitigation 

section 
For further details for mitigation measures, refer to the impact and mitigation measure table 

of this report.  
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14 ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN 

14.1 INTRODUCTION 

Environmental monitoring is essential to ensure that potential impacts are minimized and to 

mitigate unanticipated impacts. Monitoring will be carried out as part of the environmental 

impact assessment and monitoring requirements addressed in this EIA report.    

14.2 COST OF MONITORING 

The proponent has committed fully for the monitoring programme outlined in this report. 

The total cost of undertaking the regular monitoring is estimated in the following table. Cost 

of monitoring includes all data collection and reporting to the client and to the relevant 

government agencies. 

14.3 DURATION OF MONITORING 

Monitoring will include marine and coastal aspects. The proposed scheduled for monitoring 

has been prepared for 3 months during the construction period as well as for 1 years 

following the completion of the project. Hence, this schedule will be applicable for monitoring 

during construction and operation phase. Monitoring will be undertaken by subcontracting 

the work to an independent consultant or a consulting firm. 

Table 15: Summary of Monitoring durations and report numbers 

 

Duration in 
Months 

Frequency of monitoring report No of 
monitoring 
reports 

Monitoring during 
construction period 

3 
Once during construction and final 
report when construction finishes  

2 

Monitoring after the 
construction period for a 
year   

12 
Every 6 months 

2 

14.4 METHODS OF MONITORING 

Environmental monitoring will be undertaken using standard methods described in the 

Methodology section (refer to annex for details). Monitoring is recommended for marine and 

coastal environment only.  

14.5 MONITORING RESPONSIBILITY 

Monitoring responsibility will be with the client and financial provisions will be made in the 

project to undertake the monitoring.   

14.6 MONITORING REPORT 

A detailed monitoring report should be compiled after the completion of the civil works. 

During the construction period, a summary monitoring report must be provided after 1 

month and final report should be provided at the end of the construction stage and should 

adhere to EIA Regulations, 2012. During the operational stage (after the completion of the 
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project), regular monitoring reports should be provided in six months for a year. This report 

will be submitted to the relevant government agencies for compliance. The report will include 

details of the site, data collection and analysis, quality control measures, sampling frequency 

and monitoring analysis and details of methodologies and protocols followed.  

The following table outlines the monitoring schedule proposed during both construction and 

after the completion of the works. 
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Table 16:  Schedule for environmental monitoring for the first 8 months of the construction period as well as during operation period 

Monitoring Attribute Indicator Methodology Monitoring Frequency  Cost during 
(construction 

phase) 

 Cost during  
(operational 

phase)  

      Construction 
stage 

Operational stage     

Marine environment         

Visual water quality Visibility of water Through visual 
inspections and logs to 
be kept on site. 

Every other day 
during work. 

- No cost. 
Contractor to keep 
the logs on site. 

 

Marine water quality 
at survey site  

Physical appearance, 
turbidity, pH and 
conductivity  

Onsite or Lab analysis Every month 
during 
construction 
period. 

Every three 
month  

$500.00  $150.00  

Diversity and 
abundance of fish 
communities at 
marine survey sites  

Number / percentage of 
selected  fish  

Qualitative & 
Quantitative 

- Every 6 months    $1,500.00 

Coastal Environment         

 Current  Near shore currents. Drogue on project area Once during 
construction  

Every 6 months  $300.00  $200.00  
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15 CONCLUSION 

This EIA report has identified the main impacts of the proposed sheet piling project in 

Hulhumale Phase 1. It has been assessed that the project will have its main negative impact 

on marine environment.  

The project involves sheet piling of 190m length and filling inside the sheet pile line. Sand for 

filling will be dredged along the lagoon side of sheet pile. Total area of 1500.89m2 will be filled 

with sand acquired from dredging. It is estimated that 10,000 cbm of sand will be required for 

filling purpose. Sheet piles will  be capped with concrete to make the quaywall accessible.  

This project aims to provide safety and protection for the vessels and crews accessing the 

site. Currently there are no quaywall on this site. However, many supply vessels coming to 

access Hulhumale MPL Site use this area. Once the project work is finished, HDC will decide 

the best use for the site.   

Major impacts of this projects will be felt on the marine environment. Sedimentation caused 

due dredging and filling works will be the most serious impact as it will impact other areas 

than the project area. Therefore as mitigation, sheet piling should be done first to minimize 

the sediments dispersing to a larger area.   

During the construction phase and operational phase regular monitoring should be 

undertaken as highlighted in the report. Proponent is responsible to conduct the monitoring 

as proposed in the report.   

This project will have unavoidable environmental impacts on the already modified lagoon 

system of Hulhumale, especially near the project area. In addition to this, if the mitigation 

measures proposed are not implemented, the project may impact the nearby reef areas. 

However it is justifiable to implement this project in the area proposed.  
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16 RECOMMENDATIONS 

Following are some of the recommendations based on this EIA assessment. 

Recommendation: 

 The contractor needs to control the sediment plume during construction work. The 

dredging plume shall not be visible for more than 1 km radius of the dredging site. 

Monitoring mechanism need to be established by the contractor to monitor the 

turbidity level. 

 One month notice should be given to the vessels currently using the area to clear 

out of the site.  

 Share the work schedule with the public and vessels using the area.   

 Make sure, if any excess sand is required, they are transported in bags or well 

covered to avoid wind induced spills to marine environment.  

 Environmental monitoring is essential to ensure that potential impacts are 

minimized and to mitigate unanticipated impacts. It is recommended that 

environmental monitoring to be carried by the contractor to monitor the impact of 

sedimentation at the project site during construction works. The monitoring 

program needs to be implemented by the contractor during the implementation of 

the project works. It is recommended that this activity would be carried out as per 

the proponent’s commitment for this development. Some of the monitoring works 

can be easily undertaken by the contractor, such as visual inspection and keeping 

logs of water clarity during the works. This has also been included in the 

monitoring program.  
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ANNEX: TERMS OF REFERENCE  

 

  



Environmental Prolection Agency

-.2. ,4c,/

/a)r.-,

EPA

No 20&EIARES/1612017/19

Terms of Reference for Environmental
lmpact Assessment for Sheet Piling Project at Hulhumale Phase I

The followinS is the Terms of Reference (ToR) following the scoping meeting held on 1310612011 fot
undenaking the EIA of the pruposed sheet piling Projecr u Hulhunale, {gglfua!!9!!.The prcponent if
the $oJect is:U96i!LD9!9bpD94 !a9tp9r!!!91

While ever) anempt has been made to ensure rhat this TOR addresses all of the major issues

associated with development proposal. they are not necessarily exhaustive. Thcy should not be

interpreted as excludinS from consideration mafters deemed to be significant but not incorporated in
them, or matlers currently unforeseen, that emerge as important or siSnificant fiom environmental
studies. or otherwis€, durinS the course o f preparal ion ofthe EIA repo(

l. I4I9C-C9lti94-gC-feIg!C!9 - Describe the purpose of lhe project. Objectives of the development
activities should be specific and if possible quantified. Define the arrangements required for the

environmental ass€ssment including how work carricd out under this contract is linked to other

activities thar are carried out or that is being carried out within the projecl boundary ldentiry the

donors and the institutional arrangements relevant to this project

2. Study area - Submit a minimumAl size scaled plan with indications of proposed project. Speciry the

agreed boundaries of the study area for the environmenhl impact assessment highlighting thc
proposed development locatron and size. The study area should include adjacent or remote areas, such

as relevant developments a-nd nearby environmentally sensitive sites.

3. SS9D99I!94 - The repon should be categorised into the following components:

Trsk 1. Descriptiotr ofthe proposed projact Provide a description andjustification ofthe relevant
parts oI the project, using maps at appropriatc scales wher€ necessary. The following should be

provided (all inputs and outpuB related to the proposed activilies shall bejustified):
. Sheet piling structure and j ustification;
. Measures to protect environmental values during construction and operation phas€

. Projecl management

Sheet Pilinc
. Details 6ndjustification oflocation, number. size and materials ofthe structures;
. Constniction methods, materials, equipment, man power, expertise and schedulinS,

Back Filli n{.1

Quantity, quality and characteristics of fill material;
Method and equipment used for bonowinS sand;

Locarion of borro* areas should be provided on a mapl
Jusrificarion for 5elecrrng lhe merhods and equipment:
Labour requrrements and (local) labour availability; &,



Trlk 2, Dd.ription of the eryironmetrt Assemble, evaluate and presenr the environmenlal
baseline study/data rEgardins the study area and timing ofthe project (e.g monsoon season). Identiry
baseline data gaps and identiB, studies and the level of detail to be carried out by consultant.
Consideration of likely monitoring requirements should be bome in mind during survey planning, so
thal data collected is suitable for use as a baseline. As such all baseline dara must be p.esented in such
a way that lhey will be usefully applied to futurE mon[oflng

Clrmate
Temperaturc, rainfall, wind, waves,

Geolo&v and geomorpholog
. Bathyrnerry (bottorn morpholos/) (use maps):

Hvdrogaohv,ftydrod],n0mics (use maps)
. Tidal rarges ard currcnts
. Sea water quality measuring these pararneters: tempefttur€, pH, salinity, conductivity and

turbidity

EcoloEv
. Benthic and fish community monitoring near the project site;
o Identiry marine protected arcas (MPAS) and sensitive sites such as breeding or nursrry

grounds for protected or endangered species (e.g. coral reefs, spawning fish sites, nurseries
for crustaceans o. specific siles for marine mammals, sharks and tunles).

Trsk 3. Legislotiv€ sod rcgulitory considerrtions Identiry the pednent legislation, regulations
and standards, and environmental policies that are relevant and applicable to rhe proposed project. and
idenliry the appropriate aulhority jurisdictions that will specifically appl), to the project. Include
permirs and approvals in rhe EIA document Commirment ilom HDC needs to be provided to use
stockpiled sand from Hulhumale Phase 2 project (ifadditional sand is requircd).

Tosk 4. Potentirl impacts (eovirotrDentrl strd socio-.ulturrl) of pmpded prcject, incl. rll st ges

- The EIA repon should identiry impacts. dircct and indi.ect, during and after construction, and
evaluate the magnitude and significance of each Particular attention shall be given to impacts
associated with the followinB:

lmpacts on the natural environment
Changes in flow velocities/directions, resulting in chanSes in erosion/sedimentation pattems.
which may impact sho.e zone configu.ation/coastal mo.pholoB/;
Loss ofmarine bottom habitat. both in rhe bonow arca as well as backfilling erea, resulting in
(tenpo.ary) loss of bottom life, which may impact fish stock and species dive.sity and

densir, o

ru-



. Sediment dispersal in water column related project activities, Possibly resuhing in changes in

visibility, smothering ofcoral reefs and benthic communities and affecting fish and shellfish
elc,;

. lmpacrs ofnoise, vibration and disturbancel

. Impacm on unique or threatened habitats or species (coral reefs, sea turtles etc.), and

Task 5. Altemrtive. to propo!€d pmjccl - Describe altemalives including rhe no action oplion
should be presented. Determine the best pracdcal environmental options. Altemalives examined for
the proposed project that would achieve the same objective including the "no action altemative". This
should include altemative designs, allemative materials and altemarive locations. Mitigation options
should be specified for each component ofthe pmposed project.

Task 6. MitiBatiotr rnd Dstragemctrl of oegativc impacts [dentiry possible measu.es to pnevent

or reduc€ significart negative impacts ro acceprable levels. These will include both environmental and
socio-economic mitigation measures with panicular aftention paid to s€dimentation control and future
changes in coastal paoccsses. Mitigation measures to avoid or compensate habitat destruction caused
by breakwater construction will have to be considered. Cost the miti8atron measures, equipne and
resources required to implement those measures, The confirmation of commiment ofthe developer to
implemcnr the proposed mitigation measures shall also be included.

Task 7. Dcvelopmart of mooitoritrg plan - Identifo the critical rssues requiring monitoring to
ensure compliance to mitigation measures and present impacl management and monitoring plaa for
coastal modificatron. Detail of the monitorinS proSram including the physical and biological
para$elers for monitoring, cost commitment from responsible person to conducl monitorinS in the
fo.m of a commitmenl letter, detailed reporting schedulin& costs and methods of undenaling lhe
monitoring program must be provided.

. water quality, especially turbidity;

. Condition ofthe sensitive ecosystems and mitnne resources;

Trsk 8. Strkeholdcr consultrtiotr, Inter-Agetrcy coorditretioD and public^Go participatioD) -
EIA report should include a list of F,eople consuhed and what were the major outcomes. Identiry
appropriate mechanisms to supply stakeholders with information about the development proposal and
its progress.

The methods used to identiry lhe significancc of the impacls shall b€ outlined. One or more of the

following methods must be utilized in determining impacts; checklists, matrices, ove.lays, networks,

exp€rt systems and professional judgment. Justification musl be provided to the selected

mcthodologies The repo( should oulline the uncertainties in impact prediclion and also outline all
positive and negative/shorl and long{erm impacts. Idenriry impacts that are cumulative and

unavoidable



EIg!C!l!!!igL- The environmental impact assessment repor! to be presented in digital format. will b€
concise and focus on significant environmental issues. It will contain the findings, conclusions and
recommended actions supported by summaries ofthe data collected and citations ofor any references
used in inlerpretinS those dala. The environmental assessment repo( will be organtzed acconding to.
but not necessarily limited by, the oulline Siven in the Environmental lmpact Assessmcnt Regulations,
2012

Timeframe for submittirq the f,lA rcport The developer musl submit the completed EIA report
within 6 months from lhe date ofthis Term ofReference.
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ANNEX: CONCEPT AND BATHYMETRY OF THE PROJECT AREA 
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ANNEX: HULHUMALE SHORELINE ON PROJECT SITE 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



EIA For Undertaking Sheet Piling at Hulhumale Phase 1, 2017 

76 

 

 

  



EIA For Undertaking Sheet Piling at Hulhumale Phase 1, 2017 

77 

 

ANNEX:  CV’S OF UNREGISTERED CONSULTANTS 
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ANNEX: METHODOLOGIES USED 
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ANNEX: PROJECT SCHEDULE  
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