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އަސަރއެކްުރދާެކަމެއްތޯ  ސަބބަުދް ތމިވާެއްޓަފް ކހިާގާއިމުކުރުމފަް ހިދގްދަް ރޭވފިއަިވާ މަޝްރއޫު ގެ

މި ޕްރޖޮެކްޓަކީ ބެލމުުގެ ގޮތދުް ވޯޓަރ ސޮލއިުޝދަް އިދް ތއަަޔްާރކުުރެވފިއަިވާ ރޕިރޯޓެކެވެ. 

މިދިސޓްރްީ އޮފް އެދވްޔަރަަދްމދަްޓް އެދޑްް އދެަރޖއީދިް އެކުލަވާލއަިގދެް ކރުިއަފގްެދދްާ 

ހަވާލކުުރވެފިއަިވދަީ މލާެ ވޯޓރަ އެދޑްް  ޕްރޮޖކެްޓެކެވެ. ދަރދުަމާ ދިޒާމު ފަރުމާކފޮް ގާއިމކުުރުމަފް

  ސވްަރޭޖް ކމޮޕްެދީ )އމެް.ޑަބްލއިު.އެސް.ސީ( އފަެވެ.  
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ބމިގުެ ފެދް ވދަީ ވަރފަް  ދަރުދަމގާެ ދިޒާމއްއެް ވދަީ ގާއިމު ދކުުރެވފިއަެވެ. މިކމަގުެ ސބަަބދުް ރަފގުެ

ބޮޑަފްތޢައަޔްަރުވފެއަެވެ. މގީެސބަަބދުް ފެދދުް ދުބއަި ވަސް ދުވދުް ވަދީ ވަރަފް ބޑޮު ސއިޙްީ 

ދުވަތަ ގަހަފް ފެދދްޭދް މއަްސަލައަކަފް ވފެއަެވެ. ރަފގުެ ވަޅުފެދަކީ މހިރާު ހަމއަެކދަި އެއްޗެހި ދދޮްދދަް 

 ބޭދދުްކރުާ ފެެދެވެ. 

ގއެިދްދާ އމިާރާތްތކަުދް ބޭރވުާ ފދެް ރަފގުެ ހުރހިާ ގޭތދުް ހމިެދފިއަިވދަީ މިމަޝްރއޫގުައި މގިޮ

ގގޭގޭައި މހިރާު ބދޭދުްކރުާ ދޖަިސވްަޅގުެ  ރަފގުެ ފަރދުެ ބޭރކުުރމުެވެ. މގާެ ދިޒާމަކދުް އއެްކުރވެިދަރުދަ

އްދު ތަކގުއަި ބަދަލގުއަި ސދީާ ދަރދުަމާއަފް ދޖަިސް ބޭރކުުރެވދޭއެެވެ. އެއަފފްހަު ރަފުގެ އެކި ސަރހަަ
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މިކަދްކމަަފް ރއިާޔަތްކފޮް ބެލި ކަދތްައްތަކދުް އަދި ހެދދުު ދިރާސތާަކުދް މި މޝަްރގޫެ ސބަަބދުް 

ވުދު ދިރާސާ ތަކފަް ބެ ލމުަފފްަހު މި ޕްރޖޮެޓް ތމިވާެއްޓަފް ކުރދާެ އަސރަު ވަދީ ދެދގެދަެވފިއަެވެ. ކުރެ

ގެ ސބަަބދުް ތމިާވއެްޓފަް ކދަްބޑޮުވާވަރގުެ ގއެްލުދް ތަކެއް ލބިޭދކެަމަކފަް ދފުދެއެެވެ. ސަބބަަކީ މި 

އެދމްެ ޕްރޮޖެކްޓް ކރުިއަފް ގދެްދއާިރު ތމިވާެއްޓަފް ގެއްލުދވްާ މާގދިަ ކދަްތައްތަކއެް ދހުިމެދޭތއީެވެ. 
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ހޮޅި ވޅަުލމުަފް މަގުކދޮދްއަިރއުއާި ފަރދުްބޭރފަް އަޅހާޮޅި  ލބިޭދެކމަަފް އަދދްޒާކާުރެވދެީ ބޮޑުގެއްލމުއެް

ހެދމުުގއަެވެ. އދަި މިރަފގުއަި ގާއިމކުުރވެޭ ޕަމޕްު ސްޓޭޝަދްތއަް ހެދމުަފް ކޮދމްެވެސް ވަރަކަފް ގަސް 

ދސިްބތަުދް  ސތްއަްރހަައްދގުއަި ހރުި ގަޕދަޕްް ސްޓޝޭަދތްއަް ބހެއެްޓޭ ސަ ކަދޑަދް ޖހެޭދއެވެެ.

ހޮޅިލައިދް  މަދުދަމވަެސް މިކަމަކވީެސް ރަފގުެ ގަސގްހަާގހެީގެ އާބާދީ ދއަވްާދކެަމެކެވެ. މގީެ އިތުރދުް

އަޅދަް ކޮދދްއަރިު ކޮދމްވެެސް ވަރަކަފް ޑވީޯޓރަ ކުރދުް ހިމދެޭދއެވެެ. ދަމވަެސް މއިީ ދިސްބަތދުް 

މވަެސް ރޕިޯޓގުއަި ފހާގަކަުރެވފިއަިވާ ތިމވާެއްޓަފް ދަ އްދަތއެގްއަި ހިދގދާެ ކަދތްަކވެެ.ވަރަފް ކރުު މު

ކރުާ އަސރަު ކޑުަކުރުމފަް އަޅަދްޖހެޭ ފޔިަވަޅތުއަް އެޅުމަކީ މި ޕްރޮޖެކްޓގްެ ވެރފިަރާތް އދަި 

 ކދޮްޓްރކެްޓަރ ކޮދްމހެދެް ކރުަދްޖެހޭދެ ކަމކެެވެ.  

ފމުުދް އގޭެ ފސަހޭަ ދަރުދަމާ ދިޒާމު ގާއިމކުުރވެި އޭގެ ހދިުމތަް ރއަްޔިތުދދްަފް ލބިެދފްެ

ރއަްޔިތދުްދފަް ކުރާދއެވެެ. ހަމަ އެގޮތފަް ދޖަިސްފެދް ރަފދުް ބރޭުކުރުމދުް ރަފގުެ ފަރަފް ކޮދްމވެެސް 

ވަރަކަފް އަސރަުކރުާދެކަމފަް އަދދްޒާކާުރެވއެެވެ. މިކަދް ދދެެގަތމުަފް ރޕިޯޓގުއަި ފހާަގކަޮފފްއަިވާ 

ފް މހުިދމްު ކމަެކެވެ. މާމގިިލީ ދެކުދު ފަރަކީ ތމިާވފެީގެ މޮދިޓަރދިްގ ބއަި ކރުިއަފް ގެދދްިޔުމަކީ ވަރަ

ގޮތދުް ރއަްކާތެރކިުރެވފިއަވިާ ފރަެކެވެ. މި ފރަަކީ ރާއްޖެއިދް އދެްމެ ގދިައިދް ފހެުރހިި ފދެދްަ 

އއެްފރަެވެ. މި ޕްރޮޖެކްޓގްއަި ސދީާ ރަފގުެ ދެކދުުފަރގުެ ސަރހަައްދފަް އަސަރކުުރާދެ ކަހަލަ 

ވފިއަި ދެތދްމަަވސެްކ މި ޕްރޮޖެކްޓދުް ދުސީދާ އަސަރތުަކެއް މި ސަރހަައްދފަް މަސައްކަތތްަކއެް ރޭ

  ކުރޭތޯ ބލެުމަފް މިސަރހަައްދު މޮދިޓރަ ކުރމުަކީ ވަރފަް މހުިދްމު ކަމެކެވެ. 

މި މަޝްރޢޫު ގެ ސބަަބދުް އެތއަް ފއަިދާތަކއެް ކުރދާެކދަްވސެް ރޕިޯރޓްގއަި 

އަދި  ރއަްޔަތދުްދފަްފއަދިާތއަް ދހުދަގުިދވަފެއަި އޭގެ އަސރަު ފހާަގކަުރވެިފއަވިާދއެެވެ. މިގޮތދުް ލބިޭ

ތމިވާެއްޓަފް ކުރދާެކަމީ ޝއަްކއެްވސެް އޮތްކަމއެް ދޫދެވެ. މި ދިރާސާކޮފް ބެލިބެލމުދުް މމިަޝްރއޫުގެ 

ސބަަބދުް ތިމވާެއްޓަފް ލިބޭ ގއެްލުމފަްވރުެ ކުރދާީ ފައިދއާެވެ. މި ޕްރޮޖެކްޓގްެ ސބަަބުދް ފައިދތާަކއެް 

ކރުާދެކަމދުް މމިަޝްރއޫު ކރުިއަފް ގެދދްިއުމަކީ ވަރަފް މހުިދްމު އދަި އެދމްެ ރަދގަޅުކމަެއްކަމފަް 

  ފެދއެެވެ. 
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6 EXECUTIVE SUMMARY  

 This EIA report is prepared for the construction of a sewerage system in the island of 

Maamigilli Alifu Dhaalu Atoll. The project will be implemented by MWSC. 

 The proposed project aims to establish a sewerage system where household wastewater gets 

collected in to a sewer network and gets discharged into the open ocean via an outfall. 

Surveys and assessments were done in Maamigilli to identify the best possible option and 

suitable system including evaluating alternatives to the project.  

 The proposed system will ensure that the groundwater of the island does not get 

contaminated through improper sanitation systems. It will also ensure that the groundwater 

and the surrounding marine environment will improve in terms of environmental quality 

and will ensure pollution from sewage does not occur. These measures are expected to bring 

multiple positive impacts to the health of the people other than improving the environmental 

quality. 

 Various alternatives to the proposed system were also studied. One of the options identified 

include treatment of sewage and the use of vacuum systems. Based on the assessment, these 

alternatives were assessed to identify their potential application in Maamigilli against the 

proposed system. Advantages and disadvantages of these options have also been discussed 

in the report. 

 The island‟s existing sanitation is developed on traditional septic tank system. All the 

houses have toilet facilities which have onsite septic tanks. The ground water of the island 

is been used for toilet flushing and for purposes other than drinking. The main portable 

water is from the private water tanks in individual houses or from the community water 

plant. Desalination plant is operated in the island by Villa Shipping and Trading Company.  

 The assessment reveals that the project can be implemented without significant impact on 

the natural environment of the island.  

 The impact area due to the implementation of the project would be the loss of vegetation 

from the construction of the pump station, excavation and laying of the sewer network and 

the reef environment due to the construction of the outfall. These impacts would be 

unavoidable as trees have to be cleared from the site before construction can begin for the 

pump station. The outfall needs to be properly anchored to hard substrate of the reef.  

 Therefore, the most significant direct impacts are going to be resulting from the loss of flora 

and fauna from the area where the pump station as well on the marine environment where 

outfall will be constructed. The Maamigilli Island Council will provide compensation to the 

owners of the coconut palms or trees that need to be removed from the land allocated for 

pump stations.  

 The proponent and contractor should avoid any project activity that will directly impact the 

MPA of Maamigilli. Waste water outfall should be monitored in regular basis to study the 

impact area.  
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 The proponent of the project shall develop necessary plans and implement the mitigation 

measures in association with relevant agencies to mitigate the predicted impacts.  

 Several alternatives for the proposed project have been identified and they are discussed in 

detail. For this project, proposed concept is the best option. The current concept is designed 

after an initial survey by MWSC. Outfall location is proposed after the stakeholder 

consultation and EIA survey.  

 All activities of the project will be closely monitored by Maamigilli Island Council. A 

monitoring plan is developed for this project. It is very important to adhere this monitoring 

program to study whether the projected impacts.  

 In light of this assessment, the proposed project has been found to have more positive than 

negative impacts, both environmentally and socially. It is crucial for the client to manage 

the project in consultation and assistance with other stakeholders if the environmental 

impacts are to be minimized. 
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7 Introduction  

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

requirements of the Environmental Protection and Preservation Act, law no. 4/93 for the proposed 

sewerage system in Maamigilli, Alifu Dhaalu atoll.  

7.1 Structure of the report 

This EIA report will identify the potential impacts (both positive and negative) of the 

proposed project. The report will provide a description of the proposed work, 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, 

design and environmental considerations are also suggested in the report. A mitigation plan and 

monitoring programme before, during and after the works is also included.  

7.2 Aims and Objectives of the EIA 

This EIA is intended to minimize potentially adverse environmental impacts and enhance the 

overall quality of a project. More specific objectives are: 

 More environmentally sensitive decisions 

 Improved integration of projects into their environmental and social setting 

 Increased project acceptance by the public and key stakeholders 

 Improve project design/sitting 

 Informed decision-making.  

7.3 Methodologies 

This environmental evaluation and assessment report is prepared based on common and 

internationally recognized methods not entailing excessive costs.  In general, this EIA is based on 

data collected during field investigation mission carried by the consultants from Water Solutions on 

22-23rd of October 2016, at ADh. Maamigili. In addition, inputs have been made from the 

outcomes of the consultative meetings that were held between the client and various stakeholders 

during the project formulation stage. These include consultative meetings that were held between 

key informants of the island community, the proponent and the contractor. Available data about the 

islands and experiences learned from similar project has also been studied while compiling the 

report. The data collection methods are described in detail later in the report under the section 

“Methodology”. 

7.4 EIA Implementation 

This EIA has been prepared for Male Water and Sewerage Company by Water Solutions 

(WS) Private Limited of Maldives. WS has engaged a multidisciplinary team of consultants to carry 

out this assessment. The team members included specialists in environmental impact assessment, 

environmental management, mapping and GIS and environmental engineering.  
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The team members were: 

 Abdul Aleem, BSc, - Environmental Health, 

 Ahmed Jameel, MSc. (Disaster Management) 

 Ibrahim Faiz, Bsc. Environmental Management, Environmental Consultant 

 Hamdhulla Shakeeb, Surveyor 

 Akeed Ahmed, Bsc. Environment Science, Junior Environmental Consultant   

7.5 Terms of Reference 

The TOR is attached as an annex.  
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8 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. Details of these regulations, what 

they cover and under what circumstances they apply are attached as an annex. 

8.1 Laws and Regulations 

8.1.1 Environmental Protection and Preservation Act 

Article 5 (a) of the Environmental Protection and Preservation Act (Law No. 4/93) addresses 

the submission of an EIA (Majilis, 1993). It states that an EIA shall be submitted to Ministry of 

Environment before implementing any developing project that may have a potential impact on the 

environment. This project complies with this Act. 

8.1.2 Environmental Impact Assessment Regulation 2012 

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 9
th
 April 2013) covers the fines for proponents who fail to obey the 

regulations. 

Amendment 2 (issued on 30
th
 August 2015) covers the EIA report review criteria and review 

fees. This amendment also 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 11
th
 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.  

8.1.3 National Waste Water Quality Guidelines  

These guidelines are developed by the Maldives Water and Sanitation Authority and are 

implemented by the Environment Protection Agency. The guidelines are to improve public health 

through improved sanitation and cleaner and safer environment by regulating the disposal of 

domestic wastewater. 
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Wastewater is referred in this guideline as water produced and discharged by any water user 

as a result of the non-consumptive use of water, for example to flush the toilet or to wash clothes. 

The quality of the waste water has usually been changed as a result of the specific use of the water.  

According to this guideline deep sea discharge in context of the Maldives means discharge of 

waste water beyond the shallow reef and at a depth which will ensure proper dispersion and rapid 

dilution.    

Table 1: Maximum allowable concentrations in Domestic Waste Water for discharge into deep 

sea  

Domestic    Waste    Water 

Component 

Maximum 

allowable 

concentration 

Remarks 

Faecal coliforms 100 org / 100 ml For    less    than    95%    of 

samples taken E. coli 1 org / 100 ml 

pH 5 – 9.5  

 

Suspended solids 

 

150 mg/l 

To prevent sludge formation 

on corals 

Residual chlorine 0.1 mg/l  

Nitrates as N 15 mg/l  

Free and saline Ammonia 

as N 

10 mg/l  

Ortho-phosphate as P 10 mg/l  

Surfactants 10 mg/l  

Conductivity < surrounding sea 

water 

Should  be  less  or  equal  to 

surrounding sea water 

Soap, oils and grease (food 

related) 

5 mg/l  

Oils, grease and waxes 5 mg/l  

Chemical Oxygen demand 50 mg/l After      applying      chloride 

correction 

Biological Oxygen demand 40 mg/l Five-day test 

Phenolic    compounds    as 

Phenol 

1 mg/l  

Sum of metals 5 mg/l Cadmium+Chromium+Copp 

er+Mercury+Lead 

Acute toxicity Zero No  constituents  allowed  in 

concentrations which are 

poisonous or injurious to 

aquatic life 

  

 



EIA of Sewerage system construction in Maamigilli island, in Alifu Dhaalu Atoll 

Prepared for MWSC by Water Solutions Pvt.Ltd.   26 

 

9 DESCRIPTION OF THE PROPOSED PROJECT  

9.1 Project Proponent  

This project is proposed by the government of Maldives with Ministry of Environment and 

Energy as the implementing agency. Ministry of Environment and Energy is the government 

ministry responsible for the welfare of the environment including water, waste management, 

sanitation and environmental management. The Ministry of Environment and Energy has awarded 

the contract to MWSC. 

This sewerage system will be designed and constructed by Male‟ Water and Sewerage 

Company Pvt. Ltd (MWSC) The Company has been established in the year 1995 with the purpose 

of solving the growing water needs in Malé. The principle objective of the company was to design, 

develop, operate, manage and maintain the public water, wastewater collection and disposal system 

in Malé. MWSC has attained achievements including International awards for its success in 

operations and sharing its knowledge and business practice with regional utility companies. MWSC 

became an ISO 9001 certified Company in July 2006 on the basis of its good management of 

business.  

MWSC has gained significant amount of knowledge and experience in designing, 

constructing, managing and operating water and wastewater related facilities during the past 21 

years of its existence.  

9.2 Project Location and Study Area 

This project will take place in Maamigilli island of Alifu Dhaalu Atoll. Maamigilli is the 

largest inhabited islands in the atoll with a population of 2,315 (Census, 2014) and 1671 in 2006 

(Census 2014).  

Maamigilli is located at 108 km away from the capital Male and has a geographic coordinates 

of 72°50'14.10" East 3°28'34.19"North. The total land area of the island is 176.7 hectares. The 

closest inhabited island to Maamigilli is ADh. Dhihdhoo and ADh. Fenfushi. Maamigilli has the 

only airport in Alifu atoll. Villa International Airport is located on the south side of the Maamigilli 

island.   

The following map outlines the location of Maamigilli in Alifu Dhaalu Atoll. 
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Figure 2: Location of Maamigilli island (red circle) in Alifu Dhaalu Atoll 

9.3 Project Boundary  

The project is limited to the construction of the sewerage system. Land clearing for the pump 

stations and laying of the pipe which connects the network and the pump station would be carried 

out as part of this project. Project boundary includes whole island land area excluding airport.  

9.4 Need and Justification of the Project  

The project aims to provide better sanitation services to the people of Maamigilli. Due to the 

rapid development in the Maldives, each house has a toilet. These toilets have been connected to a 

septic tank system that is located in the boundary of each housing plot in the island. Due to the poor 

design of the septic tank system and the large size of the households, the septic tanks systems are 

unable to treat the waste water. Hence households dispose their wastewater including sewage 

effluent into ground within their plot which directly contaminates groundwater. The groundwater 

tests that were carried out as part of this EIA, confirms that the groundwater of the island has been 

contaminated with coliform. Similarly, the community has indicated that the groundwater in some 

parts of the islands is not fit for bathing while in other areas not good for cooking.  

The proposed sewerage system would improve environmental quality of the island. This will 

have economic and several other socio-economic benefits of proper sewage and wastewater 
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disposal. These include protection of the groundwater aquifer, which is the main source of water for 

the communities. This in turn helps in reducing morbidity and mortality due to water-borne 

diseases. The proposed project would have health benefits due to improvements in environmental 

health.  

9.5 Project Duration 

The total project duration is expected to be 695 days (refer to the annex for the project 

schedule).  

1.1 The Project components 

The proposed project involves the design and installation of a sewerage system in Maamigilli, 

Alifu Dhaalu Atoll, Maldives. The proposed sewerage system is a small flow sewerage system 

conveying sewage and wastewater through gravity sewers, rising mains and pumping stations and 

ultimately disposed off beyond the reef. 

The scope of the project involves hydraulic studies, environmental impact assessment and 

other studies to assess the problems that would satisfactorily help to achieve the project objectives 

to install a technically sound and environmentally sustainable as well as socially acceptable 

sewerage system. Therefore, a conceptual layout for a sewerage system was developed based on the 

findings of the above mentioned studies. It is proposed for Maamigilli to have a complete sewer 

network with five pumping station and a single sea outfall. The details of the proposed system are 

given below. 

9.6 Existing sanitation system in Maamigilli 

At present, the island has Septic tanks that treat and dispose the wastewater in to ground. 

Every household an institution has a septic tank. According to project proponent, Ministry of 

Environment and Energy, the project does not include decommissioning of the existing septic tanks 

in the households.  

9.7 What does the project constitute? 

A gravity sewer system is proposed for Maamigilli island. The gravity sewerage network is 

divided into five zones. The reason being that is five pumping stations have been proposed in this 

Island.  Five Pumping Stations will be constructed in the Island for collection of Sewerage which is 

integrated by pumping mains. From the fifth pump station, the main Pump Station, sewerage is 

pumped out by means of the sea outfall beyond the reef. This will ensure that the wastewater 

disposal takes place in the deep sea where proper dilution will take place. 

The project involves the following components: 

a) Installation of an island wide sewage collection network. 

b) Installation of new catch pits for each house / institution. 
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c) Construction of pump stations in strategic locations to collect and convey raw sewage to the 

final disposal station. 

d) Construction of a sea outfall. 

 

9.7.1 The schematic diagramme of the wastewater system 

The following figure outlines the schematics of the sewerage system. 

 

Figure 3: Schematics of the sewerage system 

 

9.7.2 House hold connections 

The first element and perhaps a very basic component of this project are at the household 

level. Individual households will have private toilets that are pour flush or fitted with automatic 

flush tanks to carry the wastewater in to the system. This is the point where the wastewater disposal 

process begins and therefore forms an important aspect of the disposal cycle. Wastewater will flow 

by gravity to catch pits located inside each house plots. These catch pits will be constructed as part 

of the project.  

9.7.3 Sea outfall 

Wastewater will be pumped to the deep sea using the sea outfall. The sea outfall will be 

constructed on the lagoon by laying the pipeline and securing the pipe with anchor blocks. Length 

of sea outfall will be 290m starting from shoreline and discharged at 6-9m deep outside the reed 

edge. Initially the outfall was proposed to south side of the island and alternatively to north side of 

the island because south of Maamigilli faces the outer atoll. However, after the consultation with 

EPA, island council and Ministry of Environment during the EIA study, MWSC decided to change 

the location to the best option outlined in the EIA. This is because the initial proposed outfall 

location (south side of the island) is a marine protected area. This area of the Maamigiili reef is 

whale shark gathering area. According to island council and Maamigilli public, whale shark sighting 
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is very common in this area throughout the year. Moreover, there are other disadvantages of placing 

outfall on the south side.  First, there is an airport on this side of the island owned and operated by a 

private group. Passing a public infrastructure through a private land may not be the best option 

when it comes accessing the area. Secondly, if placed on the south side of the island, the outfall 

should be passed under the airport runway. According to island council, there are provisions under 

the runway for a sea outfall. However, a possible maintenance of outfall in the future may require 

opening of runway surface which could complicate the procedure. Under this EIA, it is proposed to 

place the outfall to north side of the island as far away from the south side and proposed tourism 

area of Maamigilli. Diagrams attached below shows the proposed outfall locations and an 

alternative location as well as initial plan.   

The details of the sea outfall including the anchor blocks, profile and others are illustrated in 

the annex under project details. 

 

Figure 4: Initially proposed outfall locations 
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Figure 5: Proposed outfall and alternative location 

  

9.7.4 Pump stations 

There are five (5) pump stations (PS) allocated. The sewer network has been designed to 

carry the sewage under gravity from households to each of the 5 pump stations. Pump stations (PS) 

1, 3, 4 and 5 will pump sewage to PS 2 which will eventually dispose the raw sewage in to the 

ocean. The land allocated for the Pump Stations were discussed with the Island Council and the 

suggested/agreed location was sent to Ministry of Environment and Energy. Finalized location of 

the Pump station was decided after Ministry of Environment discussed with Ministry of Housing 

(Land Authority) and the Island Council. The finalized location is attached on the next page. 

The five pumping Stations (PS) is to be constructed in the Island for collection of Sewerage 

from the gravity Sewerage main line and is to be pumped to the sea outfall. Civil constructions of 

the Pump Stations are of RCC.  Pumping stations 1, 3, 4 and 4 will discharge wastewater through 

the sewage pumping main (HDPE) to the pumping station 2. The number of pumps in each pumping 

station will be two (one working + one Stand-by). An automated control panel is provided for the 

pumps to alternate between the working pump and the standby pump for consecutive pumping 

events. Each pump capacity will have peak flow capacity. The following table shows the details of 

the Pumps used in most pump station.  
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1.0 PUMPING STATION SUBMERSIBLE PUMP DETAILS 

 

1.1      Pump Maker‟s Name                                     FLYGT          

1.2     Level control type(s)                 Ultrasonic or float switches                            

1.3     Country of Origin                Sweden       

Pumping Station Float Levels are as follow; 

 -  Low Level   : Pump cut off level 

 -  High Level  : Pump I duty level 

 -  Extra High level         : Pump 2 duty level 
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9.7.5 Treatment of wastewater 

Treatment of wastewater is the most ideal method of disposal, especially when the receiving 

water body does not have the potential to dilute the sewage. The dilution potential is determined by 

the prevailing conditions in the receiving environment such as current flow, volume of water and 

frequency of disposal. Under this project, Sewage Treatment Plant (STP) is not proposed. However 

a land area for a STP is approved under this project for future use. Studies and hydraulic modelling 

undertaken in Male‟ indicate that although treatment is ideal before discharge, it is not required for 

such a size island as the wastewater is domestic in nature and there is high potential for dilution. In 

the future, it may be worthwhile to do at least a reduction of the BOD value by holding the 

wastewater in a large tank before disposal.  

9.7.6 Technology  

Flygt submersible N series pumps will be used in pump stations. The number of pumps in 

each pump station will be two (1working + 1 Standby), each having the peak wet weather flow 

capacity of the zone). The highest efficiency values for typical single vane pumps are around 70% 

but flygt N pump series deliver 80% or better at 10-15% lower power consumption.  And flygt 

pump maintains this efficiency even in fluids with high solid fibrous content.  Required spare parts 

for operation and maintenance of the pumps will be available from xylem, Hong Kong branch. 

The control system will be designed to control two pumps of desired capacity. The pump start 

stops will work on the high and low water level float switches installed in the collection sump.  

The pumps will run on alternate basis i.e if pump P1 is running, P2 will be as standby. On the 

second start cycle P2 will run while P1 will stay as standby.  

Operations of the pumps are controlled by level controllers/switches. A float switch is used as 

emergency float which will be switched on and alarm buzzer and beacon will be activated if both 

pumps are faulty or if the water level in the sump reaches the Alarm Level. 

The control panel is designed with microprocessor based controller for automatic control and 

monitoring of the system. The system will alert on situation, as detailed below. 

 Pump failure / trip alarm for each pump 

 High water level alarm 

 Supply power failure alarm 

 Standby generator startup and trip alert. 

 Low Low level alarm ( activated after specified period of time – dry run protection ) 

Panel board shall be fabricated in IP65 enclosures. Yet, the panel boards will be installed 

under a shed to protect from direct sunlight and rain. Cables from the pumps and float switches to 

the control panel will be laid through a cable duct or trench put in place from the sump up to the 

control panel mounting shed.  
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9.7.7 Design period 

The Sewerage networks have been designed for a period of 35 years. 

9.7.8 Population and household projection 

The projected populations have been estimated for a 35 year period which is the design 

horizon for the sewerage collection network. The following table shows the current population and 

projected population for 35 years. (The data has been collected from the Island record)  

Present Population 

Registered population of the island is 2694 and the actual population is recorded as 3000. For 

the design, the current population is taken as 3000. Based upon the above data, projected population 

in PS1, PS2, PS3, PS4 and PS5 area is distribution in the table below. This will be used as a basis of 

design.  

Projected Population 

Network area Present population Predicted Growth Projected population 

PS1 area 570 1.5% 960 

PS2 area 585 1.5% 985 

PS3 area 630 1.5% 1061 

PS4 area 555 1.5% 935 

PS5 area 660 1.5% 1111 

Total 3000 1.5% 5052 

9.7.9 Flow rates 

The following table shows the flow rates that have been considered for the design of the 

network. (The flow rate is inclusive of 10% filtration as per EPA guideline).  

Peak wet weather flow 

Network area Average 

Dry 

weather 

flow 

(ADWF) 

Average 

Wet weather 

flow 

(AWWF) 

Peak 

factor 

Peak wet 

weather flow 

(PWWF) 

(m³/day) 

PS1 area 115.20 126.72 3.0 380.16 

PS2 area 118.20 130.02 3.0 390.06 

PS3 area 127.32 140.05 3.0 420.15 

PS4 area 112.20 123.42 3.0 370.26 

PS5 area 133.32 146.65 3.0 439.95 

Table 2: Flow rates of the pump stations 
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9.7.10 Sewerage network design  

Conventional gravity Sewerage system, mainly consisting of uPVC of OD 160 mm OD 

uPVC pipe has been used for the main Sewerage network and OD110mm have been used for house 

connection.  

9.7.10.1 Design parameters 

The following design parameters and considerations according to the EPA guideline (Design 

criteria and technical specifications for conventional gravity sewerage systems) were taken during 

the design of the Sewerage network; 

 Minimum slope of 1 in 250 has been taken. 

 The pipe network have been designed for a full flow velocity of 0.64m/sec 

 Maximum Depth of 2.5m has been considered for pipe laying. 

 Infiltration of 10% had been considered in the flow rates.  

 Peak factor of 3 is considered. 

 Manhole / Access Chamber spacing of not more than 60m and will be provided at street 

crossings, change of slope, change of size/direction of street sewer. The manhole will be of 

plastic material like uPVC or HDPE . 

9.7.10.2 Sewerage Flow formula; 

The sewerage network has been designed using the following formula; 

Manning Formula 

Q=AxV 

V=1/nxR
2/3

xI
1/2

 

Q: Design wastewater flow incl.reserve capacity(m
3
/s) A:Sectionareaofsewageinpipe(m

2
) 

V:Velocity(m/s) 

n:Roughness coefficient  

R: HydraulicRadius=A/P(m)   

P:Wettedperimeter(m) 

I:Slope 

9.7.10.3 Network design  

The main sewer is OD 160mm laid at slope of 1 in 250 in all areas. This will provide a peak 

discharge of 439.35m³/day according to Island maximum discharge in a PS area.  At 120 Lcd with a 

peak factor of 3, this translates into a population capacity of maximum 1,111 in one PS area 

network. Each road will have a collector of 150 mm main line which will join an inlet into the pump 

station or last manhole in zones where pump stations located. Diagram of manhole locations are 

attached on the following page.  



EIA of Sewerage system construction in Maamigilli island, in Alifu Dhaalu Atoll 

Prepared for MWSC by Water Solutions Pvt.Ltd.   38 

 

9.8 Brief description of the sewage disposal process 

The system will collect raw sewage from households and convey to the pump stations 

through gravity. The sewage will be disposed to the deep sea beyond the reef without any treatment. 

9.8.1 Technical details 

The following table outlines the Raw Effluent Quality (Domestic Sewage & Wastewater) 

  

Parameter Characteristics of Influent 

Biochemical Oxygen Demand (BOD5) 350 mg/l 

Chemical Oxygen Demand (COD) 650 mg/l 

Suspended Solids 500 mg/l 

Oil & Grease 3-30 mg/l 

pH 6.5-80 

Water Temperature 28 
0
C 

Figure 6: Characteristics of the wastewater 

The following table outlines the EPA guidelines for maximum allowable concentrations for 

discharge into deep waters       

Parameter 

EPA guidelines for maximum 

allowable concentrations for 

discharge into deep sea 

Biochemical Oxygen Demand (BOD5)  40 mg/l 

Chemical Oxygen Demand (COD) 50 mg/l 

Suspended Solids 150 mg/L 

pH 5 -9.5 

Oil & Grease (After effective fat/Grease trap) 5 mg/L 

Figure 7: EPA guidelines for maximum allowable concentrations for discharge into deep sea 

9.9 Project management 

The project will be managed by MWSC by way of subcontracting some of the civil works to 

contractors. Other technical and engineering services will be managed by MWSC team. The 

contractor will provide a daily work schedule for the project and will be responsible from hiring 

laborers to supply, installation and commissioning of the works assigned to that contractor.  

9.10 Project duration 

The total project duration is expected to be 12 months. A project schedule is attached in the 

annex.  

9.10.1 Planning and Programme 
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The project will be implemented through a carefully managed plan. Mobilization will be 

initiated during first quarter of 2017.  

9.10.2 Waste Management 

Managing the waste generated during the construction stage is a responsibility of contractor. 

There is an existing waste management center in the island. Domestic waste can be managed using 

the existing system. However, it is not recommended to use existing waste management cycle in 

Maamigilli to manage hazardous waste produced during the construction. Such waste needs to be 

transported to Thilafushi for disposal.    

9.10.3   Safety 

Full recognition and regard should 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. All 

sites are subject to independent site safety checks, inspection and reports by independent site safety 

inspectors and advisors. 

9.10.4 Housing of temporary labour 

Housing of labour will also be the responsibility of the contractor. Priority should be given to 

rent houses from island, so existing utility services can be used rather than constructing temporary 

facilities. According to Island Council, there are plenty of houses that can be rented for labour 

housing.  

9.10.5 Site Preparation 

Site preparation for the construction of the pump stations will be done before any 

construction work starts. All the plants found within the proposed pump station areas will be 

removed before any construction works. Most of the pump station locations are filled with grass, 

bushes and few trees. This will be cleared before works with pump stations begin. Refer to the 

existing terrestrial environment section of the report for more details of the vegetation in the pump 

station areas.  

9.10.6 Mobilization 

Transportation of construction machineries and equipment will take place once the EIA is 

approved from the EPA. Site mobilizations and construction related activities will be undertaken 

within the planned manner. Standard building materials used for this kind of projects will be used.  

9.10.7 Excavation 

For pipe installation, connections and pump stations, large amount of excavation is required. 

Earth will be excavated to a maximum depth of 1.5m. Sand removed from this process will be 

utilized for backfilling and levelling the excavated areas. Most of the excavation process is not 
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expected to be reaching the level of dewatering. If dewatering is required during excavation EPA 

dewatering guidelines should be adhered.   

9.11 Risks Associated with the Project 

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

financial and environmental implications. The scheduling of the project would affect the lives of 

many people at the island, especially during the road excavation. Hence proper information needs to 

be provided to the public to make them aware of the scheduling of the project. There is also the risk 

of project delays caused by bad weather. This risk can be minimized if the works are scheduled as 

such that weather is taken as important aspect in the project planning.  

9.12 Project Inputs and Outputs 

9.12.1 Project Inputs 

Table 3: Matrix of major inputs during construction period 

Input resource(s) Source/ Type How to obtain resources 

10 to 15 Construction 

workers 

Maldivians +foreign labours Contractor‟s responsibility 

Operational Staff. 3 to 4 

local staff trained by 

contractor and working in 

shifts. Already MWSC has 

the technical and human 

resource capability. 

Locals Advertise in local papers or obtain through 

island office 

Construction materials UPVC pipes, reinforcement 

steel bars, sand, cement, 

aggregates, etc. 

Import and purchase where locally available 

at competitive prices – Contractor‟s 

responsibility. 

Maintenance material. 5-

year spares made available 

Pump spares, catchpit covers, 

replacement pipes, cleaning 

gear etc. 

Import and also local purchase 

Water supply (during 

construction) 

Rainwater from the island From the island. 

Electricity/Energy (during 

construction) 

Electricity from the island‟s 

main power grid. 

Diesel-based electricity from island mains 

Electricity/Energy (during 

operation) 

Electricity for operation Diesel-based electricity from island mains 

 

9.12.2 Project Outputs 

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

given in the following table. 
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Table 4: Matrix of major outputs of environmental significance during construction stage 

Products and waste 

materials 

Anticipated quantities Method of disposal 

Treated effluent ready 

for discharge to deep sea 

Refer to Table 2 Disposed to open sea via pumping 

station. 

Sludge Approximately 0.38% of 

the total.   

Dried and used as fertilizer or disposed 

in to the deep sea. This will be required 

to do once in 3 years. 

Constructional waste Small quantities Disposed in the island. Any hazardous 

waste should be transported to 

Thilafushi for final disposal  

Noise Localized to the project 

site including the 

surrounding areas. 

Unavoidable during the construction 

stage but will be minimized. Noise will 

not be a nuisance as manual labour will 

be used without the need for any heavy 

machinery. 

Air pollution Limited quantities of dust, 

oxides of Nitrogen and 

sulphur from use of 

machinery in the 

construction zone. 

Mainly arising as a result of emission 

from the construction work such as 

from excavation of trenches to replace 

the catch pits and pipes. 

Foul odour Moderate levels at 

pumping station during 

the pumping hours 

especially. 

Venting will be done and pump station 

will discharge to the deep sea. Pump 

stations are located in appropriate areas 

away from the general community as 

much as possible. 
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10 DATA COLLECTION 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  Yes 

20 m photo quadrate analysis Marine environment  No 

Qualitative assessment of the reef 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 and vegetation line 

mapping  

 Coastal Environment  Yes 

Coastal structure mapping  Coastal Environment  Yes 

Erosion and accretion areas 

mapping 

 Coastal Environment  No 

Beach profiles  Coastal Environment  No 

Drogues and current Coastal Environment  Yes 

Terrestrial Environment Terrestrial environment  

Terrestrial floral survey Terrestrial environment Yes 

Terrestrial faunal survey Terrestrial environment No 

Groundwater assessment Terrestrial environment Yes 

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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11 EXISTING ENVIRONMENT 

11.1 Existing Terrestrial Environment 

The terrestrial environment of Maamigili was assessed using the following methods: 

1- High definition low aerial photography to assess the vegetation and the island as a 

whole from above. Particular focus was given to areas where pump stations will be 

constructed as well as thick vegetation areas. 

2- Ground truthing of the island and by undertaking a visual inspection of the areas where 

the proposed pump stations will be constructed. The objective of the terrestrial 

assessment was to identify whether any vegetation clearance would be required to 

construct the pump stations or while laying the pipe line. 

3- Testing the ground water quality both quantitatively and qualitatively. 

 The sewerage pipes will be laid on existing roads areas and may require cutting of any 

vegetation on the road network. 

The diagrams in the following pages depicts the terrestrial environment of Maamigili 

Terrestrial vegetation of Maamigili was studied using low aerial survey and supported by 

ground observation survey. The objective of the survey was to assess the existing island vegetation 

and assess whether specific key activities of the project such as pipe laying, pump station 

construction would require clearing the island vegetation. Maamigili island generally does not have 

any significant vegetation on its roads. Large areas of the island which is not used for housing is 

cleared for the purpose of agriculture that is carried out extensively in the western side. Only the 

south-western tip of the island has thick vegetation, and there is no wetland present on the island.   

Below are the detail descriptions of the terrestrial environment where key activities of the 

project will take place.  

11.2 Pump Stations 

Each pump station requires an area of approximately 600 square feet. In this project, a total of 

five pump stations are proposed to be constructed throughout the island of Maamigili. 

11.2.1 Location of Pump Station 1 

Pump Station 1 is to be constructed on the western side of the island. At present, the area 

allocated for this pump station is being used as agricultural land. Also in the vicinity are two 

moderately sized Sea Hibiscus trees (Hibiscus tiliaceus L.), more commonly known as Dhiggaa.  
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Figure 8: Photo from pump station 1 location 

11.2.2 Location of Pump Station 2 

Pump Station 2 is to be constructed in the central area of the island. The proposed area for 

pump station 2 is also on an existing agricultural plot that is currently being used for the cultivation 

of brinjal. The area is surrounded by a small amount of bush consisting shrubs and grass. Aside 

from this, there is no significant vegetation in the area, making the clearing of vegetation relatively 

easy.  

 

Figure 9: Photo from pump station 2 location 

11.2.3 Location of Pump Station 3 

The proposed area for pump station 3 is on the eastern side of the island, at the site of an old 

abandoned mosque, known locally as Kuda Miskih. This area has no substantial vegetation aside 

from the weeds. Before the construction of this pump station can be completed, parts of the mosque 

would need demolishing.  
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Figure 10: Photo from pump station 3 location 

11.2.4 Location of Pump Station 4 

Pump station 4 is proposed on the southeastern side of the island. The proposed area has three 

large Breadfruit trees (Artocarpus altilis), commonly known as Ban‟bukeyo . Additionally, there is 

also a large Coconut Palm tree (Cocos nucifera), meaning that a considerable amount of clearing 

will have to be done in the area in order to build the pump station.   

 

Figure 11: Photo from pump station 4 location 

11.2.5 Location of Pump Station 5 

The proposed site for pump station 5 is on the southern side of the island. Currently, it is a 

cleared agricultural plot where weeds are growing. No significant vegetation exists on site, making 

the clearing process relatively easy.  
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Figure 12: Photo from pump station 5 location 

11.2.6 Location of Sewerage Treatment Plant and Admin Building (option 1) 

The first option proposed for the sewerage treatment plant (STP) and its administrative 

building is on the southern side of the island, near the airport. The area is currently farmland that is 

being used for the cultivation of brinjal. The land also has five large Coconut Palm trees (Cocos 

nucifera) and bushes and shrubs surrounding the plot. Thus before the construction of the STP can 

be completed, a significant amount of vegetation clearing will be required.  

 

Figure 13: Photo from proposed STP location 1 

11.2.7 Location of Sewerage Treatment Plant and Admin Building (option 2) 

The proposed second option for the sewerage treatment plant (STP) and its administrative 

building is on the northern side of the island, near the MWSC water plant. This area has a 

significant amount of vegetation. This includes eleven large Coconut Palm trees (Cocos nucifera L.) 

and one Sea Hibiscus. Thus before the construction of this STP can be completed, a significant 

amount of vegetation clearing will be required.  
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Figure 14: Photo from proposed STP location 2 

11.2.8 Sea outfall route  

Sewage from all pump stations will be collected at pump station 2 from where it will be sent 

out through sea outfall pipe. The sea outfall pipe is proposed through a road. Hence no vegetation 

clearing is needed for this.  

 

Figure 15: Proposed sea outfall route  
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11.2.9 Other Faunal Characteristics 

Fauna in Maldives is generally very limited and not considered diverse. Fauna is considered 

more in forests of uninhabited islands due to the lack of disturbance from humans. Therefore, the 

faunal characteristics of the island are similar to other islands of the Maldives. There are no special 

or rare species found in the island. During the survey species observed along the transect zones were 

identified. The following are the fauna observed and recorded. 

 Wild bats,  

 Crow,  

 Mosquitoes,  

 Lizards,  

 Rats,  

 Giant ants,  

 Cockroaches  

No bird nests were observed during the survey. 

 

11.2.10 Ground Water 

Groundwater quality was assessed by taking a sample from a groundwater well. The 

household wells were visually inspected, and samples were tested for chemical properties such as 

electrical conductivity and salinity. The water quality results for the sampled wells of Maamigilli 

are tabulated in the following table. The survey period coincided with the south west monsoon 

rains; it is possible that the salinity readings are biased to some extent.  

It is assumed that freshwater can be defined by a maximum limit of 2500 µS/cm. WHO 

guidelines suggest a maximum Chloride content of 250 mg/l for potable uses which equates to a 

salinity of approximately 1,500 µS/cm. However experience in other small island states (Falkland, 

2000) confirms whilst this is desirable, a more realistic limit is 2,500 µS/cm. Using this definition, it 

is clear that some of the sampled wells in Maamigilli does not have freshwater.  

The results are illustrated below.   
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Table 5: Results of the groundwater quality in Maamigilli, Alifu Dhaalu Atoll 

 

 

 

Figure 16: Groundwater sampling locations in Maamigilli island (October 2015) 

Parameters tested GW1 GW2 GW3 GW4 GW5 GW6 

Physical 

appearance 
Clear Clear Clear Clear Clear Clear 

TDS (mg/L) 418 252 170 395 333 380 

pH 7 7.7 8 8 7.5 7 

Temp (C) 29.7 26.1 27.7 28.5 26.3 27.2 

Salinity (PPT)) 0.5 0.4 0.2 0.4 0.7 0.4 

Electrical 

conductivity 

(uS/cm) 

964 548 344.6 798 666 740 

BOD 18 10 - 30 - 8 

COD 990 820 - 1010 - 760 

Total Coliform  >2420 260 687 >2420 45 13 

Faecal Coliform  
3 0 80 28 0 0 
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11.3 Climate 

There is no site specific climate data available for Maamigilli. Therefore climate figures 

given below are either average climate data for Maldives or data for Male‟ region recorded in 

Hulhule Meteorological Station which is the nearest Meteorological Station to Maamigilli. 

11.3.1 Rainfall and Infiltration  

Annual average rainfall in Maldives is about 1900mm. There is a marked variation in rainfall 

across Maldives with an increasing trend towards south. The annual rainfall in north is 1977mm and 

for south is 2470mm. the southwest monsoon is known as wet monsoon with monthly average 

rainfall ranging from 125-250mm. The northeast monsoon is known as the dry season with average 

monthly rainfall of 50-75mm.  

 

Figure 17: Monthly average rainfall since 2000 (Source: Maldives Meteorological Service) 

 

Figure 18: Monthly rainfall data of Hulhule station for 2015 (Source: Maldives Meteorological 

Service) 
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Groundwater recharge from infiltration of rainwater is one of the primary resources of 

freshwater available to Maamigilli. However, currently the groundwater condition of the island is 

not favorable in most parts of the island. Freshness of groundwater will depend on amount of 

rainfall to the island as the groundwater recharge from rainfall replenishes the thin freshwater lens 

that sits on top of brackish salt water beneath the island. Infiltration capacity of the rainwater will 

depend on the porosity of the soil. Previous studies done in Maldives indicate that most of the 

islands of Maldives have the recharge capacity of 30% of the total rainfall (Falkland, 2000). This 

will depend on the porosity of the soil and open spaces available in the island for rainwater to 

infiltrate to ground. Most islands of Maldives might be assumed to be having a good infiltration 

capacity as the island consists of coral sand and limestone soils. However, during the field visit to 

Maamigilli, it was observed that ponds created during the rain remain for hours even after the 

rainfall event, indicating that soil compaction and mud in the roads has reduced infiltration. For the 

recharge of the groundwater, it is very important to direct rainwater to open spaces or wells rather 

than the sewer network to allow the rainwater to seep into ground.   

 

11.3.2 Wind 

Maldives Meteorological Service provides data for wind speed recorded in meteorological 

stations of Maldives. The windroses below shows the wind speed and direction recorded at Hulhule 

Meteorological Station in 2015 and for 20 year perios (1990-2010).  

Dir Speed Dir Speed

Jan-15 ENE 10 ENE 26

Feb-15 ENE 10 ENE 33

Mar-15 ENE 6 NE 27

Apr-15 W 5 W 25

May-15 WSW 11 W 35

Jun-15 WSW 9 W 40

Jul-15 W 9 W 46

Aug-15 W 9 W 39

Sep-15 W 10 W 39

Oct-15 SSW 6 W 30

Nov-15 W 7 NNW 32

Dec-15 NE 8 ENE 30

Month/ Year

Wind (kts)

Mean Maximum

 

Figure 19: Monthly wind data for 2015 (Source: Maldives Meteorological Service)  
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Figure 20: Monthly windroses (Source: Maldives Meteorological Service)  
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11.4 Existing Marine environment 

This section will look at the marine environment of the island of Maamigilli with specific 

emphasis on the sewage disposal location. Marine environmental survey was conducted in three 

locations as outlined in the following diagramme. 

 

Figure 21: Map of Maamigilli showing marine survey sites  
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11.4.1 Marine water quality  

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

conditions of the marine water in the proposed sea outfall location. Qualitative and quantitative 

assessments were made on seawater from one location. Chemical properties were tested on site 

using YSI Multiparameter probe. Samples were taken and sent to laboratory for biological 

parameter testing. The bathymetry of the lagoon where the sea outfall is proposed is attached as an 

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

Table 6: Results of the marine water quality tests undertaken in Maamigilli   

Parameters Sample 1 

GPS Coordinates  3°28'59.55"N 

72°50'23.57"E 

Physical appearance Clear 

Turbidity (NTU) 0 

Nitrates (mg/L) 0 

phosphates(mg/L) 0 

pH 7.2 

DO (mg/l) 6.2 

Salinity (mg/L) 36000 

Suspended solids (mg/L) 3 

Temperature (C) 28 

Electrical Conductivity (us/cm) 51300 

BOD mg/l 650 

COD mg/l 7 

Faecal Coliform 0 

Total Coliform  0 
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11.4.2 Prevailing currents around the sea outfall location 

To measure the currents around the proposed sea outfall location, a drogue test results 

undertaken during site visit on October 2016 by Water Solutions are illustrated. The test was 

undertaken during low and high tide using a floating GPS. Results are illustrated in the diagramme 

below. However, this data set may 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. 

 

Figure 22: Currents around proposed outfall locations in high and low tides (23 October 

2016) 

11.5 Description of the marine environment 

Maamigilli shares its reef system with several other islands and is situated on the sourthern 

rim of Alifu atoll. Maamigilli is situated on the eastern end of the reef system. The marine 

environment around the island has distinct characteristics and geomorphologic characteristics. There 

is a deep lagoon on the north side of the island and surrounded by a shallow lagoon and reef flat.  

The reef system on south side of the island is a Marine Protected Area (MPA). Whalesharks gather 

in this area while sightings has recorded in this location throughout the year.  

The marine environment of Maamigilli island system encompasses three main attributes. 

They are the coral reef, deep lagoon and the shallow lagoon. There are the reef slope and reef-flat 

and some isolated coral patches in the lagoon. Geomorphology and biodiversity of each of these 

reef areas are also significantly different. The shallow lagoon surrounding the island mostly 
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contains sand and coral debris. The most significant marine environmental attribute in terms of area 

and biotic environment of the island system is its coral reef system.  

11.5.1 Marine environment 

The biotic marine environment of the system was assessed for the coral reef system on the 

north and eastern side, as this was the area that is likely to be impacted due to the construction of the 

outfall. The two major habitats within the reef system include the reef slope and the reef-flats 

having distinct biotic marine environments. The major habitat within the lagoon is the lagoon 

bottom. Marine surveys were undertaken from selected sites, illustrated below.  

 

Figure 23: Marine survey locations 

11.5.1.1 Coral reef system and amount of live corals 

Amount of different categories of live corals and other benthos in the reef slope/reef edge and 

lagoon was quantitatively estimated using LIT survey described in the methodology section. Three 

representative sites of the reef were assessed using LIT survey. Site 1 is the north side (where the 

outfall is proposed), Site 2 is the also on the north side near site 1 (control site) and site 3 is the 

north eastern side of the island. Table 7 illustrates the GPS locations of the marine surveyed sites. 
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 Table 7: GPS locations of the marine survey sites 

Site 1 Site 2 Site 3 

3°28'59.22"N 

72°50'23.77"E 

3°29'1.76"N 

72°50'19.67"E 

3°28'28.62"N 

72°50'45.16"E 

The coral reef system of Maamigilli cannot be considered very healthy as the percentage of 

live coral coverage is poor in some areas that were surveyed.  The fish population was generally 

good in all the sites. The following sections outline the quantitative results of the assessment.  

11.5.2 Marine survey location 1 

Marine survey location 1 was selected from the proposed seaoutfall location where waste 

water will be disposed. This site is on the north side of the harbour near the existing waste 

management centre. Marine environment of this site is not very healthy. Benthic composition is 

dominated by rocks. Few massive and digitate coral species were observed in this site. Some of the 

recently killed corals with algae growth were also observed. Reef associated fishes like parrot fishes 

and surgeon fishes were observed on the site. Below is the graph of percentage benthic composition 

at survey site 1.   

 

Figure 24: Percentage benthic cover of the reef at Site 1 
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Figure 25: Photos from site 1 

The survey showed that the coral reef at site 1 had 7% live coral cover consisting Massives 

and digitate coral. Other composition includes 52% rocks, 23% coral rubble and 12 % sand. This 

area is dominated by rocks. Standard error for these estimates is within ±10%.   

11.5.3 Marine survey location 2 

Site 2 is located north to site 1. This site is near the old entrance channel on the north side of 

the island reef. This site is taken as a control site. Benthic composition of this site is very similar to 

site 1. Rocks dominate the area. Live corals found in this site is dominated by massive corals. Like 

site 1, reef of this site is also not very healthy. However, reef asscociated fish species were observed 

on the site. Surgeon fishes, Parrot fishes and Wrasses dominate the area. Graph below shows the 

percentage composition of the site 2.  
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Figure 26: Percentage benthic cover of the reef at Site 2 

The LIT reef survey conducted showed that the coral reef at site 2 had 12% live coral cover. 

Types of live corals observed were branching corals, Acropora Digitate and massive coral. The 

survey showed that site 2 consisted of 44 % rock and 26% coral rubble. This area is dominated by 

rocks. Standard error for these estimates is within ±10%.   
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Figure 27: Photos from site 2 

11.5.4 Marine survey location 3 

Site 3 is on the eastern side of the island. The results of the LIT survey indicate that the area 

is dominated by rocks. This area of the reef is healthier than site 1 and 2. Fish population is also 

high in this site with Parrot fish, Surgeon fish and Damsel fish dominating the area. During the 

survey it was observed there are large cracks on the reef. Some of the area of the reef is detached. 

The following figure illustrates the survey results.  
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Figure 28: Percentage benthic cover of the reef at Site 3 

The LIT reef survey conducted showed that the coral reef at site 3 had 15 % live coral cover. 

Most of the live corals observed belonged to Acropora species. The survey showed that site 3 

consisted of 5 % dead corals, 53 % rocks, 19 % coral rubble. This area is dominated by rocks. 

Standard error for these estimates is within ±10%.  
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Figure 29: Photos from site 3 

  

11.5.5 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. Similarly, more live corals will attract more 

fish and some of the fishes are associated with different types and growth forms of corals. For 

example, Damselfish like Dascyllus sp. or Chromis sp. are common fish found in branching corals 

and large schools are often seen around healthy branching corals. For the fish census, only indicator 

families were recorded as per Reef Check protocol. 
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Table 8: Results of fish encounter survey 

Family 

S
ite 1

 

S
ite 2

 

S
ite 3

 

Angelfishes (Pomacanthidae) R R R 

Anthias - - - 

Batfish - - R 

Bigeyes (Priancanthidae) - - - 

Butterflyfishes (Chaetodontidae) R R R 

Damselfishes (Pomacentridae) C A A 

Emperors - - - 

Fusiliers (Caesionidae) R R R 

Goatfishes - - - 

Groupers R R C 

Hawkfishes - - - 

Jacks - - R 

Lethrinidae (Emperors) - - R 

Moorish idol (Zanclidae) - - R 

Parrotfishes (Scaridae) C A A 

Rudderfishes (Kyphosidae) - - - 

Snappers (Lutjanidae) R R R 

Soldier fish - - - 

Squirrelfishes (Holocentridae) - - - 

Surgeon fishes (Acanthuridae) A A A 

Sweetlips - R C 

Triggerfishes (Balistidae) - R C 

Wrasses (Labridae) C C A 

  
 

 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. 
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11.6 Bathymetry  

Bathymetry along and around the proposed sewage outfall were taken using echo-sounder 

together with Trimble GeoXT differential GPS. In the shallow areas where even small boat cannot 

be used for navigation, bathymetry was taken using normal level.  The bathymetry was used to 

design profile of sewer pipes (outfalls) and anchors. Bathymetry chart is attached in annex.   

The depths with its locations was used to develop a bathymetry around the island which was 

corrected against mean sea level established at site and using tide records from the nearest tide 

gauge, Hulhule Meterological Centre. The tide charts was corrected with the data collected for 12 

hours at the site.  

11.7 Vulnerability to Natural Disasters 

The islands of the Maldives are less prone to tropical cyclones and are only impacted in the 

northern part of the country by weak cyclones that formed in the southern part of the Bay of Bengal 

and the Arabian Sea. Since 1877, only 11 cyclones crossed the archipelago (Maniku, 1990). Most of 

the cyclones crossed Maldives north of 6.0
o
 N and none of them crossed south of 2.7

o
 N during the 

period. All the cyclones that affected Maldives were formed during the months of October to 

January except one, which formed in April (UNDP, 2006).  

The northern atolls have a greater risk of cyclonic winds and storm surges. This reduces 

gradually to very low hazard risk in the southern atolls. The maximum probable wind speed in Zone 

5 is 96.8 knots (180 kilometers per hour) and the cyclonic storm category is a lower Category 3 on 

Suffir-Simpson scale. At this speed, high damage is expected from wind, rain and storm surge 

hazards (UNDP, 2006). 

Figure 30 shows historical earthquakes around Maldives; and three events of magnitude 

above 7.0 struck the region which had their sources in the Indian Ocean (UNDP, 2006).  
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Figure 30: Earthquake Epicentres around Maldives (Source: UNDP, 2006) 

UNDP (2006) identified that hazard risk from earthquake is low for the Maldives and 

considered as a disaster risk for only islands located in the south of the country.   

Maldives faces tsunami threat largely from the east, and lower threat from the north and 

south. Islands along the eastern fringe of the atolls are more prone to tsunami hazard than those 

along the northern and southern fringes. Islands along the western fringe experience a relatively low 

tsunami hazard. Historically, Maldives has been affected by three earthquakes which had their 

sources in the Indian Ocean. Of the 85 tsunamis generated since 1816, 67 originated from the 

Sumatra Subduction zone in the east and 13 from the Makran Coast Zone in the north and Carlsburg 

Transform Fault Zone in the south. The probable maximum tsunami wave height is estimated at 4.5 

metres.  

11.7.1 Natural Vulnerability of the Island of Maamigilli  

The islands of the Maldives have natural characteristics which make them vulnerable to 

disasters such as tsunami. An island‟s Natural Vulnerability depends on geographic and 

geomorphologic characteristics of the island. These include geographic features of the island like 

the side of the country where the island is located, the formation of the island, location of the island 

respect to the atoll, orientation of the island, region of the country where island is located, level of 

shadow to the island from the reefs and other islands; area of the inland lake found on the island, 

width of the island‟s house reef, coastal defence structures on the island, shape of the island and the 

area of the island. A Model to Integrate the Management of Hazards and Disasters in the National 

Sustainable Development Planning of the Maldives which was developed as part of the Masters of 
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Science (Hazard and Disaster Management) thesis at the University of Cantebruy (Jameel, 2007) 

identified the relationship between natural characteristics of the island and the natural vulnerability 

of the islands using the data that was collected following the Indian Ocean Tsunami.  

Based on this research, the natural vulnerability of the Maamigilli was found to be high for 

flooding disasters such as caused by tsunami or high waves approaching the island.  

11.7.2 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 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. 

Observations from the field visit to Maamigilli indicate that coastline of the island is heavily 

modified with quay walls and revetments on all sides other than north side. Most vulnerable side to 

storm surges is observed to be south side. This area has airport runway which is protected by a 

revetment thus reducing the vulnerability.  

11.7.3 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 

Maamigilli.  

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.  
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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). 

11.7.4 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 9: 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 

11.7.5 Marine Protected Areas and Environmentally Sensitive Areas 

There is no Environmentally Sensitive Areas (ESA) within 5km radius of the project site. The 

closest ESA to Maamigilli is Finolhu and Kanhanbu Thila with distance of 9.54 km and 16.45 km 

respectively. Finolhu is a roosting place for birds while Kahanbu Thila is famous for rich coral 

growth and fish diversity.  

South side reef of Maamigilli is declared Marine Protected Area (MPA). The southern end of 

Alifu Dhaalu Atoll provides the boundary for the Maamigili MPA which extends north and 
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12 EXISTING SOCIO-ECONOMIC ENVIRONMENT 

12.1 Introduction to Alifu Dhaalu Atoll 

The atoll has a population of 13,330 (2014 Census) people living in 11 inhabited islands. 

Mahibadhoo is the capital island of the atoll.  Maamigilli is the most populous island of the atoll 

with a registered population of more than 2315 people (2014 Census). Villa International Airport 

located in Maamigilli is the current main hub of the region.     

Figure 32: Quick Facts of Alifu Dhaalu Atoll 

Total No. of Islands 47 

Inhabited Islands 11 

Resorts 16 

Capital Mahibadhoo 

Total Population 13,330 

Largest island Maamigilli 

The main income generating activities in the atoll are mainly limited to fishery, tourism and 

agriculture. The government has currently leased new islands from the atoll for tourism 

development and agriculture. This aims to create more job opportunities for the locals.  The number 

of inhabited islands with smaller population has become one of the main development challenges of 

the atoll. In this regard, relocation of people from smaller islands to larger islands has now become 

one of the priorities of the government. This work has intensified after the devastating Indian Ocean 

tsunami of December 2004. The relocation of M. Madifushi people from Madifushi to Maamigilli 

was completed in 2005 after the 2004 tsunami.  
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12.2 The Island Maamigilli  

12.2.1 Setting  

Maamigilli is located at 107 km away from the capital Male‟ and has geographic coordinates 

of 72°50'13.17" East 3°28'34.74"  North. The total land area of the island is 176.7 hectares. The 

closest inhabited islands to Maamigilli are Mahibadhoo and Dhihdhoo. Maamigilli is a large island 

with potential for future growth. Villa International Airport is located in Maamigilli.  

12.2.2 Population  

The registered population in 2014 was 2315 (Census 2014). According to island council, the 

registered population in 2016 is 2921 with 1426 females and 1495 males. There are 667 registered 

house plots in the island, out of which 371 are currently occupied. The census 2006 population was 

1671.  

Table 10: Population details of Maamigilli 

Population 

(Census, 2014) 

Both sexes 2315 

Male 1296 

Female 1019 

Sex Ratio 104 

Inter-censal average annual growth (2006-2014) 2.36 

Share of population in locality (%) 20.16 

Area in Hectares  176.7 

Population Density 13.2 

 

12.2.3 Employment 

The main occupation and major income earning activities of Maamigilli are recorded as 

tourism related activities, fishing, agriculture and retail trade. In addition a large number of people 

are working in fixed salary jobs as civil servants or under private companies like Villa Shipping and 

Trading Company Pvt Ltd. Fishing is also a major activity practised in Maamigilli. More than 17 

fishing vessels are registered in Maamigilli. Guest Houses are also operated in the island. Currently 

there are 6 guest houses registered in Maamigilli.  

12.2.4 Health 

Maamigilli has Health Centre and several pharmacies. Health centre is operated 24 hours, 

however some essential facilities are lacking. ADh. Mahibadhoo has Alifu Dhaalu atoll hospital and 

people of Maamigilli has to go there or come to Male‟ for such services.    

12.2.5 Education 

Maamigilli has government run island school. The school teaches up to grade 12. Quality of 

education and lack of trained local teachers are one of the main concerns of the island people.   
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12.2.6 Utilities  

Most utilities and services available in the island are run by the Villa Shipping and Trading 

Company.  

12.2.7 Water  

Maamigilli has a community water supply network in the island operated by Villa Shipping 

and Trading Company. However, large part of the population depends on rain water harvested from 

roof tops as the main source of potable water. The ground water quality of some houses has become 

bad due to over extraction and continuous pumping and also due to the existing sewage disposal 

method by using septic tanks. 

12.2.8 Solid Waste Disposal  

A local waste collection area has been built in the island. Therefore, waste generated in the 

island is disposed to this area.  

12.2.9 Electricity  

Maamigilli has a public power house operated by Villa Shipping and Trading Company. 

Electricity is provided to all households, government institutes and community building on monthly 

tariff basis.    

12.2.10 Land Use Plan 

The land use master plan of the island is attached on the following page. Master plan includes 

land allocation for commercial use, housing plots, sports and recreation, institutional and 

community facilities, buffer zones and green areas.   
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13 STAKEHOLDER AND PUBLIC CONSULTATIONS  

Consultation with the major stakeholders of the beneficiary community forms an important 

part of the process of assessing the environmental and socio-economic impacts of the proposed 

project. The consultation process has been used to confirm the issues which need to be considered in 

the assessment of effects. The consultation process was conducted under the guidance of the client 

and limited to the following form: 

 Meetings and interviews with Island Council  

 Meetings held with key informants from island community and from major stake holders. 

The following are the summary of discussed issues/points during the meetings held with 

project proponent, Island and Atoll Council, EPA, MWSC and HPA.  

13.1 Consultation with EPA 

This EIA report has been prepared with assistance from many stakeholders, and most 

importantly the ERC section of the EPA. Mr. Rifath Naeem from EPA was consulted and below are 

the main points discussed.   

 The project should not have any impact on the Marine Protected Area of Maamigilli Reef. 

 Sea outfall proposed at initial stage of the project need to be changed to another location to 

avoid waste water disposal into the marine protected area.  

 No project activates should be undertaken within the MPA boundary.  

 Major stakeholders need to be consulted during the EIA stage to study their concerns 

regarding the project.   

13.2 Consultation with the Island Council 

Discussions were held with the members of the Maamigilli Island Council regarding the 

proposed development and the following points outline the summary of discussions held on 22
nd

 

October at Maamigilli Island Council Office. Representatives from public, Maamigilli Police 

Station and Villa International Airport were present at the meeting. Following are the outcomes and 

summary of the consultations.  

 Council and public that the project will benefit the island in additional to the beneficiaries. 

 Indicated that the most people are very positive about the development and they believe that 

improving the sanitation situation would facilitate economic growth and positive 

development.  

 Does not feel that there would be any social conflicts and the Maamgilli community would 

accept the system. 

 The Council has approved the land which is required for the construction of the pumping 

stations, STP and other necessary infrastructure would be provided to the MWSC.  
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 Council does not support any project activity that will impact the Marine Protected Area of 

Maamigilli. 

 Council members feel that north side of the island is the best option for sea outfall 

construction. 

 Large area of the north side beach line is reserved for local tourism activities. Therefore 

proposed outfall construction and wastewater disposal should not have any impact on this 

area beach.  

 Council wish to shift the proposed STP location to industrial zone of the north side as they 

want to construct the STP as far away from public areas.  

 Groundwater condition of the island is very bad in many areas of the island. Some of the 

houses do not use the groundwater because of bad quality.  

  Most of the households dispose waste water into ground using septic tanks built within the 

household. Most of the septic tanks need to maintained and cleared in every 6 months. 

 Lack of proper sanitation in Maamigilli is affecting general public in many aspects. 

 This project is a very urgently needed project for public of Maamigilli and council will give 

their full support to make this project a success.   

13.3 Consultation with the Ministry of Environment and Energy  

The project has been designed in consultation with the ministry and they have also issued 

their approval to the development concept. Refer to Appendix for the approval from Ministry of 

Environment. Ministry of Environment and Energy has contracted the project to MWSC as a design 

and built basis. MWSC will hand over the sewerage system once it is completed. Official from 

Ministry of Environment and Energy highlighted that decommissioning of the existing septic tanks 

or private sewer pipes will not be undertaken under this project. It is a responsibility of the island 

council to decommission those after consulting the public. Villa International Airport will not be 

connected to this sewer network under this project as this project is focused on the general public of 

Maamigilli.       

13.4 Consultation with the MWSC 

Discussions with the project contractor were held on several occasions regarding the project 

and the following is the summary. 

- MWSC has been awarded the contract to design and construct the sewerage system in 

ADh. Maamigilli by the government of Maldives.   

- The project therefore will be undertaken by MWSC. 

- After completion of the system will be handed to government who will then have to 

manage the system through the island council or a utility company. 
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- Various discussions and consultations were held with the island council and initial 

surveys have also been undertaken to understand the island environment and also to 

develop the concepts. Selecting and finalizing the locations for the pump stations were 

done in consultation with Ministry and Island council. Refer to the annex for documents 

proving the approval of the council regarding the pump station locations. 

- Outfall location will be finalized after the EIA survey and in consultation with Island 

council, Ministry of Environment and EIA team. 

13.5 Consultation with HPA 

Consultations were held with HPA officials on 18
th
 October 2016 at Health Protection 

Agency. Following are the main points of discussion.  

 HPA emphasized that providing safe water and good sanitation facilities to islands of 

Maldives is very important to improve general public health of the community. 

 During the construction stage of the projects, particular importance should be given to 

adhere the site safety guidelines. Staffs should be provided with safe drinking water, 

food and housing during construction. HPA noted that they have identified that some 

of the temporary housing provided to staffs during construction stage is very poor 

and lacks basic needs.  

   The trenches that will be excavated for pipe network installation should be backfilled 

within the shortest timeframe possible to avoid mosquito breeding 

 Fuelling of machineries should be carried out in hard floors to avoid groundwater 

contamination. 

 Lack of a STP installation in the proposed project concerns HPA, as they it is very 

important waste water needs to be treated well before disposal  

 Sea outfall should be kept away from any recreational areas/swimming areas to avoid 

any potential contamination 

 HPA highlighted that training staffs is very important for the maintenance of the system 

as most of the councils do not have the capacity to do the maintenance work.  

 In the past in some islands, sewage leak to groundwater occurred because of lack of 

monitoring and maintenance of the network and such problems have escalated 

because councils do not have technical capacity to solve such a problem. 

 Groundwater contamination from such an event could be very detrimental to public 

health.  

 Overall, HPA is pleased to see such project being implemented in island of Maldives.  
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13.6 Consultation with Alifu Dhaalu Atoll Council  

Alifu Dhaalu atoll council is happy with development projects, such as this, that take place in 

the islands of Alifu Dhaalu. Atoll council will provide to their full support to such development 

projects taking place within the atoll. Proper sanitation system is a need in Maamigilli as the 

groundwater quality is not good enough for daily uses. Atoll council have no concerns regarding the 

project. A copy of the EIA is shared with atoll council and the receipt is attached in the annex.   

13.7 Consultation with Civil Aviation Authority 

Several attempts were made through phone and letter to arrange a consultation meeting with 

the representatives of the Maldives Civil Aviation Authority. To the date of the report submission, 

no response was received. Attached on the following page is a copy of letter with receipt stamp sent 

to Maldives Civil Aviation Authority requesting for a stakeholder consultation meeting.    
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13.8 List of the stakeholders 

Refer to the annex for a list of council members attended during the consultative meeting 

with the Island Council. 

Table 11: List of people consulted 

Name Designation  Office Contact 

Aminath Shaufa Public Health Program 

Coordinator  

HPA 7504075 

Moosa Haneef Senior Public Health 

Program Officer 

HPA 7423150 

Rifath Naeem Senior Environment 

Analyst  

EPA 3335949 

Sunan Mohamed Engineer MWSC 7777273 

Mohamed Imran Adnan  MWSC  

Fathimath Fazeela  MWSC 7892325 

Mohamed Fazeeh Assistant Director  Ministry of Environment 

and Energy  

3018300 

Abdulla Mufeed Vice President  Maamigilli Council  9997223 

Mohamed Thufeeq Council  Member Maamigilli Council 9762638 

Ahmed Gasim Resident Maamigilli 9966648 

Usamath Mohamed Representative   Maamigilli Police Station 9982276 

Ahmed Janah Administrative  Maamigilli Council 9865630 

Zahir Mahmood Representative   Villa International 

Airport 

9992634 
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13.9 ENVIRONMENT IMPACTS AND MITIGATION MEASURES 

13.10 Impact Identification 

The proposed project of construction of a sewerage system at Maamigilli is not expected to 

have severe or significant impacts on the existing terrestrial environment, groundwater or the 

marine environment of the island.  

This section covers potential environmental impacts due to proposed sewerage system 

development in Maamigilli. The section also describes the mitigation measures for each identified 

impact. 

Analysis of environmental issues within the lifecycle of the project identifies the major issues 

and concerns that are likely to evolve over the life of a project. For the proposed project, these 

issues include location and design, construction of the sewers and longevity of the sewers and 

constructional and operational impacts of the sewerage system. The environmental aspects of the 

project would impact upon the following resources or elements of the environment. 

Groundwater – quality and quantity 

Coral reef areas around the outfall locations – marine biodiversity 

Marine and coastal water quality 

Social and economic development 

The potential environmental impacts of various activities pertaining to project components 

during planning and construction phase of the proposed project components and appropriate 

mitigation measures are elaborated in the following sections. 

13.11 Assessing Impacts 

Environmental impacts of the proposed project have been examined through a number of 

processes. These include consultations with the stakeholders, field surveys, observations and 

assessment, and field experience gained from similar development projects implemented throughout 

the country. Potential positive and negative impacts on the environment have been considered. In 

general, the impacts of the project have been assessed for terrestrial and social environment.  

The impacts of the proposed project on the terrestrial environment of the proposed area have 

been looked into and are considered to be not significant.  

Social impacts were assessed based on their positive and negative outcomes. Social impacts 

usually surface after long term and therefore, experience of similar projects in the Maldives and the 

outcomes of the stakeholder consultations were used to determine the impacts. The following figure 

outlines the impact identification methodology utilized for this EIA.
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Figure 33: Environmental and Social Impact Identification Methodology 
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All impacts have been categorized into short-term and long-term. Most of the short-term 

impacts are related to constructional phase, while the long-term impacts are associated with clearing 

a large area of the forest.  Possible negative impacts on the society and environment have been 

considered in worst-case scenario to recommend mitigation measures in the best possible ways so 

that these impacts would be minimized and perhaps eliminated in both constructional and 

operational phases.   

This EIA identifies and quantifies the significance of adverse 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 very minor and not serious 

 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. 

13.12 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, 

geo-morphological or social conditions in a particular place. There is also limited data 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 is expected to be low due to 

the availability of necessary data, greater understanding of the activities which harms the 

environment and experience of in similar projects carried out in the Maldives.  Nevertheless, it is 

important to consider that there will be uncertainties and to undertake voluntary monitoring of 

natural processes as described in the monitoring programme given in this report.  

There is little uncertainty in predicting terrestrial impacts as the likely impacts can be fairly 

accurately predicted and greater uncertainly with socio-economic impacts. The most significant 

component of this project is land clearing and waste water disposal but the impact is considered to 

be low.  

The impact boundary area map is attached on the following page.  
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13.13 Environmental Impacts and Mitigation Measures 

Environmental and social impacts assessed of the project based on the criteria‟s described 

above are discussed in detail and outlined in the next table. This matrix provides the impacts during 

construction stage for both terrestrial and social environment as well as the cost of mitigation for 

each impact identified.   
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Table 12: Matrix of Environmental and Socio-economic Impacts and Mitigation Measures 

Environmental 

Aspect 

Potential Impacts to the environment Mitigation Measures proposed Cost of Mitigation 

Impacts during pre-construction phase 

Loss of vegetation  

(natural habitat) due 

to clearing of  the 

site for the pumping 

station 

An immediate and most adverse environmental 

impact to the area would occur during the 

preparatory phase which requires clearing of the 

site for the proposed development. The removal 

of trees and shrubs would reduce the existing 

forest cover, resulting in irreversible loss of 

natural habitat for flora and fauna particular to 

the area. 

The proposed development will have negative 

effects on the composition of the flora and fauna 

communities in the area. There will be obvious 

loss of species. 

 

- Compensation of mature trees that will be removed and 

tree relocation within the island.  

- Re-plantation of twice the balance of removed trees, up to 

a as per the by Law about cutting down, uprooting, digging 

out and export of trees and palms from one island to 

another. The trees uprooted or removed from the sites will 

be compensated after implementing a long term tree 

planting programme.  

- Such tree planting should be done at island council level 

strategically. 

- Landscaping the project site after construction to 

maximize tree cover. 

- Only cutting the required trees that fall within the 

pumping stations and avoiding any trees that can be 

retained during construction stage. 

 

 

Compensation provided 

to owners of mature trees 

such as coconuts and re-

plantation cost cannot be 

determined at this stage 

as the coconut tree 

compensation amount has 

not been calculated. 

 

Impact on the flora 

and fauna 

No sensitive Fauna was recorded during the 

survey and is not known to harbour any 

sensitive  or endangered bird or other animals 

-Try to relocate any trees  that can be relocated 

-Plant more young trees to compensate for the loss in the 

island and elsewhere. 

N/A 

Accumulation of Accumulation of large volume of green waste Tree parts from green waste will be sorted out and allowed Already included with 
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Environmental 

Aspect 

Potential Impacts to the environment Mitigation Measures proposed Cost of Mitigation 

green waste 

 

will have negative impacts if they are not 

managed properly and if stored for long periods. 

Some of the impacts include nuisance to the 

community, unnecessary land use, airborne 

dispersion of green waste and promoting rodent 

breeding. 

-Direct impact due to generation of green waste. 

to be taken by the locals (to use as timber wood, if there are 

any usable timber) and contractor under the guidance of 

island authorities, and remaining balance will be disposed 

in areas approved by island office. 

 

the contract. 

 

Noise pollution due 

to use of vehicles 

and equipment‟s for 

vegetation clearing. 

 

The use of motorized heavy equipment during 

the clearing of the site and transportation of 

building materials will create noise and raise 

dust which could disturb the nearby habitat and 

the community in nearby areas as well as the 

plants and insects they feed on. Dust and 

emissions from the construction vehicles and 

heavy machinery are inevitable both during the 

site clearing as well as during construction 

phases. Airborne pollution, may further stress 

the local flora and fauna, and may also pose a 

health risk to construction workers and residents 

in the vicinity who suffer from asthma or other 

respiratory ailments. 

Noise pollution will be a nuisance to the existing 

residents of island, mostly residing in the 

Noise pollution will be limited during the pre-construction 

stage and several measures will be undertaken to control 

noise and include; 

-Restricting work to only within working hours, 

Setting up a fixed transport route for vehicles to move from 

and within the sites to avoid unnecessary disturbance, 

Informing the adjacent households about the possible 

elevated noise during construction. 

Minimizing vehicle movement as much as possible. 

-If activities that generate a lot of noise are to be 

undertaken, it will be rescheduled to day time, especially 

during school hours as most school children will be out in 

the school.  

 

Already included with 

the contract. 
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Environmental 

Aspect 

Potential Impacts to the environment Mitigation Measures proposed Cost of Mitigation 

adjacent land. 

Soil erosion and 

change in drainage 

patterns 

Removal of vegetative cover and the subsequent 

excavation activities required for Infrastructure 

construction (construction of houses, laying 

pipes, electrical cables, etc.) will impact the 

existing drainage patterns in the area. Loss of 

topsoil due to soil erosion as well as excessive 

are causes for concern which must be addressed 

prior to the clearing phase. Soil erosion could be 

a problem during the clearing as well as during 

the construction phases of the project unless 

addressed. Lack of proper drainage ways could 

result in localized pooling and flooding, 

providing ideal conditions for the proliferation 

of nuisance pests such as mosquitoes. 

-Before construction can begin, the site will be levelled. 

Mitigation will be through removing all debris, roots, grass 

or rocks (if any). If the ground surface is uneven, soil from 

uneven areas will be used to filling any low spots within the 

perimeter of the site. This is important to prevent any 

accumulation of water and avoid flood risk in case of rain. 

During the levelling exercise, the area will be levelled to 

follow the natural profile of the island so that water will 

drain evenly during rain. For levelling, machinery such as 

lorries, trucks and levellers would be used. 

-Site clearing activities to be conducted in stages to 

minimize the area of exposed soil at any given time. 

 

Levelling works are 

already included in the 

contract and the 

contractor will be 

required to undertake this 

activity. 

Environmental and social impacts during construction phase 

Transportation and 

Storage of 

Construction 

Materials 

Transportation of machinery / vehicles and 

building supplies/materials implies heavy traffic 

temporarily for the island leading to possible 

negative impacts to the surrounding area (dust, 

spillage, emissions and noise). 

 

Improper storage of building materials, 

Arrangements will be made with contractors and 

subcontractors to ensure that the vehicles used for 

transporting building materials to the site are appropriately 

sealed and covered to minimize dust while transporting 

debris and materials. Dust producing building materials 

such as sand or cement to be stored away from the main 

residential areas and covered, away from drainage areas 

Cost included in the 

contract as contractors 

will be required to follow 

the mitigation measures 

identified. 
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Environmental 

Aspect 

Potential Impacts to the environment Mitigation Measures proposed Cost of Mitigation 

especially gravel, sand and cement on the 

construction site for the pumping stations could 

lead to inadvertent dispersal of materials during 

heavy rains or high winds. This could have a 

negative impact on the households living close 

by close to the project site. Improper storage or 

handling of hazardous or flammable materials, 

including fuel, paints and solvents) could result 

in soil contamination. 

where they could easily be washed away during rainfall. 

Storage of construction materials to be done only in 

designated areas. 

Management of 

Construction Debris 

Construction phase of the project will produce 

solid waste, the disposal of which, if not 

managed properly could have negative impacts 

to the site and the surrounding area. 

Construction materials including concrete waste, 

wood, steel, packaging plastics, pipes and 

fittings could be dispersed and could end up in 

residential areas creating nuisance and hazard if 

not disposed of at approved disposal sites. 

-A site waste management plan to be made the 

responsibility of the contractor and also provide for the 

designation of appropriate waste storage areas on the site 

and a schedule for the timely collection and removal of 

construction debris to an approved dump site by the island 

council. Any leftover green waste produced during site 

clearing to be disposed at the designated location (identified 

by the island council). 

- Sort the construction debris in to wood and other waste 

before transporting them to the designated waste disposal 

site. 

- Temporary stockpiling to be done at site 

- Recycle any wood or other material if possible in order to 

reduce the volume of debris reaching the landfill. 

Cost included in the 

contract as contractors 

will be required to follow 

the mitigation measures 

identified. This 

component will not have 

a cost implication. 
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Environmental 

Aspect 

Potential Impacts to the environment Mitigation Measures proposed Cost of Mitigation 

- Regularly transfer them to the disposal site. 

- Hazardous waste needs to be transferred to Thilafushi at 

the end of the project  

Dewatering During the construction stage, excavation will 

occur to lay the sewer networks. In some areas, 

especially where the main sewer lines are laid 

and the pumping station, some of the pipes may 

be laid below the groundwater aquifer. Hence, 

the project will involve some dewatering of 

groundwater. The impacts of dewatering would 

be felt on the groundwater aquifer. The impacts 

of small scale dewatering would be 

inconsiderable and would not influence the 

neighbouring wells. 

The sewers would be laid in sections and dewatering would 

be undertaken only for pipe joints that occur underwater. 

 

 

Cost included in the 

contract as contractors 

will be required to follow 

the mitigation measures 

identified. 

Ground Water 

pollution 

 

Use of machinery, equipment and materials such 

as fuels can contaminate the ground and 

groundwater if they are not stored or handled 

properly. 

Excavation for foundations and for the 

construction of the well and household catch pit 

tanks may expose groundwater and require 

dewatering. Impact not likely to be significant. 

 

-The machineries and equipment will be maintained 

properly to avoid any spillage or pollution. The site 

supervisors will be required to check the matter on regular 

basis. All fuels and other hazardous materials stored will be 

on hard floor and protected from rain and wind. 

-All temporary fuel, oil and chemical storage must be sited 

on an impervious base within a bund and secured. The base 

and bund walls must be impermeable to the material stored 

and of an adequate capacity. Storage at or above roof level 

The contractor will be 

responsible for any such 

act and shall be 

compensated in 

accordance with the 

existing laws and 

regulations 
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Environmental 

Aspect 

Potential Impacts to the environment Mitigation Measures proposed Cost of Mitigation 

should be avoided. 

-Leaking or empty oil drums must be removed from the site 

immediately and disposed. 

-Washings from concrete mixers, paint or paint utensils 

should not be allowed to flow into the ground. 

-Excavation will only to the minimum and if de-watering is 

required, then it will be done according to the guideline set 

by EPA. 

-Excavation to be done in phases to minimize impacts. 

Anchoring of outfall 

pipe  

 

At the outfall location the reef flat and lagoon 

extends to about 290m from the shoreline side 

up to the reef slope. The reef then slopes 

gradually. There are few massive and digitate 

corals and the total coral cover is low in this 

site. The lagoon bottom does not have live 

corals and are mostly flat.  

 

During the construction stage all activities should be 

properly supervised to ensure that construction is according 

to the required specification or standards and that no threat 

or damage to the environment other than the specific 

location is done.  

Anchoring should be undertaken on a day which has calm 

weather and sea condition. 

This should be completed in the shortest time frame 

possible to minimize the impacts on the marine 

environment.  

Cost included in the 

contract as contractors 

will be required to follow 

the mitigation measures 

identified. 

Injuries and 

accidents 

 

There is the potential to cause injuries and 

accidents during the construction stage if this 

element is not adequately addressed. 

The workers will be provided with protective gear. Any 

emergency will be referred to health centre. All workers 

will be briefed about safety measures during construction 

and also be briefed about first aid procedures. 

Already included in the 

contract. 
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Environmental 

Aspect 

Potential Impacts to the environment Mitigation Measures proposed Cost of Mitigation 

Poor quality work. 

 

Negative impacts such as conflicts and delays 

may result as a result of poor quality work, 

Ministry of Environment and Energy or MWSC should hire 

supervisors to monitor the work. There should be regular 

visits to the site by Ministry of Environment and Energy 

officials.  

 

The supervisor‟s salaries 

and other benefits will be 

the responsibility of the 

client  

Social issues 

(unrest) 

Possible conflicts among the community and 

workforce due to workforce behavior   

The workers will be given instructions over the local 

environment and social issues that may arise. This will be 

liased by the contractor and site supervisors to avoid any 

social-issues. 

The cost for building 

temporary labour quarters 

and supervisors are 

already included within 

the contractor.  The 

island council will 

finalize the areas to be 

identified for erecting 

temporary storage and 

other purposes 

Increase income to 

the island 

Influx of construction workers will increase the 

demand for services such as food, water, 

transport and other goods. Hence, there will be 

additional increase in business activity and 

benefit the local businesses. The project will 

stimulate economic growth during the 

construction period. 

Not required  

Negative socio- The main negative impact would be Complete the project on time. - 
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Environmental 

Aspect 

Potential Impacts to the environment Mitigation Measures proposed Cost of Mitigation 

economic  impacts 

 

dissatisfaction of the community due to slow 

progress of the project and lack of information 

about the project and its progress. These issues 

need to be addressed to avoid any community 

unrest. In addition, plans need to be developed 

to avoid any community issues to be arising 

between migrated communities and host 

community. 

Provide better information about the project, especially if 

delays are expected. 

Involve and consult the community during conflict 

situations and involve them in decision making. 

Environmental and social  impacts – post construction 

Impacts on energy 

consumption 

Increase energy use and demand will indirectly 

impact CO2 emissions through increase use of 

fuels. 

Additional burden for the existing generators as 

the existing capacity will not be enough.  

By complimenting additional capacity to increase the 

capacity. 

Regular checking and monitoring of energy use from the 

power grid. 

Compliment alternative energy where possible. 

Regular power house 

engine maintenance cost 

is included in the islands 

power. 

Impact on coral reef 

and marine 

biodiversity 

The environmental impacts of sewage disposal 

on coral reefs depending on several factors 

including the quantity and characteristics of the 

effluent, level of pollutants, duration and timing 

of the peak discharges, diffusion efficiency of 

the outfalls, depth and location of outfalls, the 

oceanographic and hydrological conditions and 

the tolerance of organisms. 

 

The level of impact from sewage pollution on coral reefs is 

directly related to the level of treatment before discharge 

and the natural flushing by tides and currents upon 

discharge.  

As an important mitigation measure to minimize impact of 

effluent disposal into the marine environment, the system 

design has been made after considering currents dispersion 

of total coliform concentration with respect to time. It is 

considered that sewage pollution of the marine environment 

Cost included in the 

designing phase of the 

project 
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Environmental 

Aspect 

Potential Impacts to the environment Mitigation Measures proposed Cost of Mitigation 

cannot happen even under worst case scenarios. 

Improve livelihood 

and community 

development 

 

The proposed project will improve the 

livelihood of the people. The proposed project 

will help to better health care and improved 

quality of life for the communities. 

Not required  

Development of 

local economies 

 

The government of Maldives initiated number of 

plans to develop the local islands. Undertaking 

the proposed project would facilitate an 

inducing environment for the island population 

to grow by attracting others to the island.  

The project will help to achieve the objectives of 

the programme.  

Complete the project on time to gain the respect and trust of 

the public. 

Contractor will be 

required to complete the 

project on time without 

any delays. 

Create regional 

growth centres. 

 

The project will help to create regional growth 

centres and reduce migration of people from 

islands to Male‟. This is only, if more 

opportunities are provided and created in the 

island. With more people, the demand for 

services will increase and stimulate 

development. 

Not required  

Groundwater The positive impact is the potential 

improvement in the biological and chemical 

quality of the groundwater resource and the 

negative impact would be the potential to cause 

Pumping has already been evidently causing severe 

salinization of the groundwater aquifer in many islands of 

Maldives. Awareness is low on these issues. Therefore, 

creating awareness would play an important role in 

NA 
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Environmental 

Aspect 

Potential Impacts to the environment Mitigation Measures proposed Cost of Mitigation 

increased salinization of the groundwater 

aquifer due to increased flushing as a result of 

improved sanitation facilities. 

reducing water use. Use of dual flush tanks reduces flushing 

volumes, controlling the size of pumps in household wells 

or boreholes should be considered in order to mitigate the 

impact of salinization of the dewater lens.  
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Table 13: Summary of the impacts and their characterization 
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Impacts during pre-construction phase 

                        

Loss of natural habitat NEG M x   M   x x   x x x 

Accumulation of green waste NEG M x   M  x   x x     x 

Noise pollution due to use of vehicles and equipment‟s  

for vegetation clearing. NEG M x   M x   x x     x 

Soil erosion and change in drainage patterns NEG H x       x x x   x x 

             Environmental and social impacts during construction 

phase                         

Transportation and Storage of Construction Materials NEG M x   M x   x x     x 

Management of Construction Debris NEG H x   M x   x x     x 

Sewage and Garbage Disposal NEG H x x M x   x x     x 

Ground Water pollution NEG H   x M x     x     x 

Injuries and accidents NEG L   x M x x   x     x 

Poor quality work NEG H x   MA  x x   x     x 
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Social issues (unrest) NEG l x   N   x   x     x 

Increase income to the island POS H x x     x x     x   

                          

Environmental and social impacts - post construction 

phase                         

Impacts on groundwater  NEG L   x MA   x    x 

 

x x 

Impacts on energy consumption NEG H x   x MoA   x x   x x x 

Impacts of domestic garbage NEG H x   MoA  x x x    x  x x 

Improve livelihood and community development  POS H x x   x x x     x   

Assist the government's  population  

development consolidation policy POS H x x   x x x     x   

Create regional growth centres. POS H x x   x x x     x   

Other socio-economic impacts  POS H x x   x 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 
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14 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 option). If the project were to continue, it would be necessary to take 

economic, ecological and social impacts of the project into consideration and ensure that these 

concerns exist within a delicate balance. Neither the socio-economic benefits nor the social and 

ecological concerns can be avoided. Therefore, it is important to consider all options and ensure that 

the best available option(s) is chosen to solve the issues/problems.  

The effectiveness of EIA process depends on the successful identification of these 

alternatives. One can then aim at minimising negative impacts and maximising positive ones acting 

on specific activities through selection of best alternative options and / or mitigation measures. 

Alternatives analysis allow the decision makers to decide on the project by making sure that the 

assessment has identified and assessed all possible options for the proposed project. 

14.1 No Project Option 

It should be noted that the “no project” option cannot be excluded without proper evaluation. 

In this report this alternative was considered as the baseline against which to evaluate the other 

options. The no project option takes the following into consideration: Existing groundwater 

contamination problem will be allowed to continue, Existing health and other socio-economic 

impacts of the project will remain and continue to worsen and existing public frustration will 

continue to worsen and may lead to political unrest. The main advantages and disadvantages of the 

no-project option are given in Table 14. 

Table 14: Advantages and disadvantages of the no project option 

Strategy Advantages Disadvantages 

Allow groundwater 

contamination to continue 

 Costs related to 

improving the situation 

may be avoided in the 

short term 

 Burden of diseases due 

to poor sanitation may 

increase 

 Long term socio-

political problems may 

arise 

 Greater long term costs 

 An important water 

resource will 

eventually be lost and 

alternatives sources 

sought 

Try to improve the situation by 

providing appropriate 

guidelines (soft interventions 

such as minimize use of 

 May minimize 

groundwater 

contamination  

 Contamination of 

groundwater will 

continue although at a 
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pumps, improved septic tank 

quality, etc.) 

 Short term costs may 

be avoided 

slower rate 

 Will not address 

current concerns 

adequately 

14.2 Alternative Sewerage Systems 

The following alternatives have been considered and discussed with the community and 

relevant offices before finalizing a concept design. 

1. Septic tanks 

a. With soakpits disposing to groundwater 

b. With nearshore marine outfalls 

c. with pumping stations and deepwater outfalls 

2. Gravity flow systems 

d. Directly disposing to neashore environment via household catchpits 

e. with septic tanks (as above) 

3. Vacuum sewers 

4. Secondary Treatment and effluent reuse 

The reasons for rejecting these alternatives are briefly summarized below. 

14.2.1 Septic tanks 

Advantages and disadvantages that have been identified include: 

 May recharge groundwater but deteriorate groundwater quality.  

 High cost of septic tank and soakage pit and land availability need to be checked. 

 Requires sludge removal by house holders. 

Septic tanks are rejected mainly because of the high cost involved. The Ministry of 

Environment and Energy had recommended avoiding septic tanks if possible since septic tanks take 

a great proportion of the project cost. Also, there has been ownership problems associated with 

septic tanks and sometimes catchpits within household boundaries for that matter when household 

plots get divided. 

In addition, septic tanks only remove less than 50% of the BOD and therefore still require 

deep sea outfalls, which will be achieved with pumping stations. Furthermore, as some residents of 

Maamigilli have expressed, they have household septic tanks currently, and they would not like to 

have a system in which they may have to do the work of emptying the septic tanks since most of the 

householders cannot do it themselves.  
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14.2.2 Vacuum Sewers 

Vacuum sewers have been installed in some islands in the Maldives. The effectiveness of this 

system is yet to be seen. Vacuum systems have also been rejected based on the cost, which is 

expected to be higher than the cost of the proposed system. Other disadvantages, as well as 

advantages of vacuum sewers include; will preserve groundwater quality, suitable for flat land but 

additional cost of vacuum pumps, cost of holding tanks, unknown technology and limited service 

support and need full time operator (high O&M cost). 

14.2.3 Greywater separation 

A system which separates grey and black water is also suitable and will enable recharging of 

the groundwater if grey water is recycled back in to the aquifer. However, such a system will 

require additional reticulation system for grey water separation and ultimate discharge. Although 

grey water is relatively free from contaminants, it has several harmful substances such as 

phosphates from soap and detergents. These chemicals can be harmful if they are allowed to enter 

water bodies. Therefore though grey water disposal is an option, it has also to be treated to some 

stage prior to disposal. These factors make it unattractive as such a system will increase the capital 

costs of the project. Furthermore, maintenance is also going to be a significant challenge.  

14.2.4 Alternative Outfall Location 

The alternative location of the outfall is proposed to be the north east side of the island just 

south to the harbour (figure below). However, this location is not favourable compared to proposed 

location. First, this area is very near to the MPA of Maamigilli and Whale Shark sightings have 

occurred within a very close proximity of this area. Secondly, this area has a heavily constructed 

seawall which needs to be removed to construct the outfall. Moreover this location is very distant to 

pump stations and hence very long outfall pipe needs to be constructed. Therefore the proposed 

outfall location is preferred over this alternative.   
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Figure 34: Proposed and alternative location for outfall 

14.3 Preferred Alternative 

14.3.1 Secondary Treatment and Effluent Reuse 

Secondary Treatment and Effluent Reuse packaged treatment plant is a preferred alternative.  

This is a treatment system that is capable of secondary treatment to reduce BOD and nutrients to 

acceptable limits. These kinds of systems have been used in several resorts and in some islands. 

However, these are small treatment units, which are costly. Maamigilli would require larger plants 

of similar models or if other secondary treatment options were to be considered, adequate space for 

treatment would be an issue in addition to the cost. A land for future STP is already approved from 

island council, however this project does not  involve construction of STP.  

14.3.2 Mitigation Measures for the Preferred Alternative 

The following mitigation measures are proposed for this preferred alternative. 

 create awareness of the public as the fees that may be collected from the households would 

be higher due to the higher operating cost of the plants 

 Develop the minimum required area for the treatment beds or filtration beds by estimating 

population growth accurately 
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15 ENVIRONMENTAL AND SOCIAL IMPACT MONITORING  

15.1 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. The proponent has committed 

fully for the monitoring programme outlined in this report. The cost indicated below is for 

monitoring the project during the construction stage and for an additional one year after 

construction.  

15.2 Methods of Monitoring 

Environmental monitoring will be undertaken using standard methods described in the 

Methodology section. Monitoring is only recommended for terrestrial and social environment.  

15.3 Monitoring Time Frame 

The project activities will be monitored during all phases of the project. The construction 

work of the project activities will be monitored by the site supervisors on daily basis. The logs and 

records of the daily activities will be kept with the supervisor. Environmental monitoring of the 

ground water and socio-economic aspects will be conducted by hiring local consultants. A monthly 

progress report will be prepared by project manager which will address the environmental issues 

during construction.  An annual monitoring report will be compiled.  

15.4 Cost of Monitoring  

The proponent has fully committed to perform a highest level of commitment for proper 

management of the project. The cost is given below. 

16 Construction Supervision  

The construction supervision work will be monitored by the Ministry of Environment and 

Energy or MWSC. The project manager and site supervisor will monitor the work on a daily basis. 

This includes overall supervision of construction work including environmental management during 

construction. This will enable them to take necessary actions if the contractor violates 

environmental law and related regulation. The construction supervisor will keep daily logs and 

prepare weekly and monthly reports which contain information on overall progress and 

environmental management.   
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Table 15: Estimated Cost Breakdown for Monitoring the Work 

Description Total (MVR) 

Transport to Maamigilli via Villa International Aiport by 2 persons. (total of 

8 trips within the project period, 2 person) 

MVR 2700 ( airfare 2 persons) 

21,600 

Food and accommodation for 2 persons, 8 trips X 2 days ( per trip) X 

Persons 

(MVR 500 X 16 days) / 2 persons 

8000 

Supervising consultants 

(1 supervisor X 10000 X 20 months (all inclusive). 

200,000 

Environmental Monitoring programme  30,000 

Miscellaneous 10,000 

16.1 Monitoring Aspects and Reporting 

A detail monitoring report will be compiled after completion of the civil works based on the 

data collected for monitoring the parameters included in the monitoring plan. This report will be 

submitted to the relevant Government agencies for compliance and will adhere to EIA Regulations 

2012. The report will include detailed information on the site, data collection and analysis, quality 

control measures, sampling frequency and monitoring analysis and socio-economic aspects of the 

project as given in the above sections. Monitoring will include terrestrial and social aspects outlined 

below.  

 Construction impacts during project implementation.  

 Ground water to identify the impacts on water; 

 Marine water to identify the impacts of the outfall on the lagoon and beach; 

 Socio-economic aspects of the project; 

16.1.1 Socio-Economic Aspects 

The socio-economic impacts of the project have already been discussed in the report and due 

to the nature of the project, socio-economic impacts are very important to be monitored. Such 

projects tend to have a lot of socio-economic impacts and hence, it is important to monitor this. The 

following monitoring indicators will help to analyze the impacts and address any issues that will 

arise due to project implementation. The socio-economic impacts of the project can be monitored 

annually as socio-economic changes takes time.  The following table provide some insights on how 

to monitor the socio-economic impacts of the project. 
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Table 16: Environmental and socio-economic impact monitoring plan 

Category  Indicator  Source  Monitoring frequency  

 

Terrestrial environment 

Number of trees re-

planted in the island 

(Including the identified 

areas, streets or any other 

public areas). 

Type, size and number of 

trees 

Data sheets and records 

of island office. 

Daily during plantation 

period  

 

Every month after 

plantation is completed 

Ground water from the 

baseline locations. 

pH, EC,  Phosphates, 

Nitrates, appearance, 

taste and odour. 

Through field testing Every six months after 

construction. 

Noise pollution Noise levels  Survey Every month during 

construction. 

Marine Environment 

Marine Water Total and Faecal 

coliforms, nitrates, 

nitrites, BOD and 

phosphorus 

Through field testing Every three months 

initially, then every six 

months 

Sea outfall Nitrates and phosphorus Through field testing Every three months 

initially, then every six 

months 

Reef health and fish 

abundance (baseline 

locations) 

Reef check 

Fish Survey  

Through field survey Every six months 

initially, then annually  

Socioeconomic Environment 

Population of the island 

and migration patterns 

Increase or decrease in 

population. 

Records from island 

office. 

Available data about in 

and out migration   

Annually after 

construction 

Quality of sewerage 

system 

User satisfaction and 

services available. 

Survey and records from 

island council 

Annually after 

construction 

Growth of local economy Number of fishing 

vessels, number of 

shops, number of 

restaurants/tea shops,  

Survey and records from 

island office 

Annually after 

construction 

Employment for new 

migrants 

Percentage of new 

migrants employed in 

full time or part time 

jobs or other income 

generating activities. 

 

Survey and records from 

island office Island 

office and  interviews 

Annually after 

construction 
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17 CONCLUSION 

This EIA report is prepared for the construction of a sewerage system in the island of 

Maamigilli Alifu Dhaalu Atoll. The project is proposed by Ministry of Environment and Energy and 

will be implemented by MWSC. 

This project will take place in Maamigilli island of Alifu Dhaalu Atoll. Maamigilli is located 

at 107 km away from the capital Male. The total land area of the island is 176.7 hectares. 

Maamigilli is the largest inhabited islands in the atoll with a population of 2315 (Census 2014). 

Villa International Airport is located in Maamigilli.  

Environmental impacts of the project would occur during the construction stage and the 

operational stage.  At the construction stage, excavations and dewatering to lay the pipes and the 

construction of pumping stations and outfall would be the main activities resulting in environmental 

impacts. Dewatering is a temporary and short-lived impact and given the current abstraction rates, 

there will be no particular concerns. Dewatering for the construction of pumping stations is not 

expected to affect the groundwater lens. 

At the operational phase, impacts of energy requirements for pumping, pollution of 

groundwater and nearshore marine environment due to leaking sewers and outfall pipes, and most 

importantly groundwater pumping for increased toilet flushing would be the main environmental 

concerns. There is also the potential for faecal matter to flow towards the shore with the tides and 

currents. However, experience with the outfalls that had been laid in other island, it is confident that 

the proposed location cannot happen the contaminants to washed on to the lagoon or beach even 

under worst case scenarios. During the construction and operation phase, it is very essential to avoid 

any project activity that will impact the MPA of Maamigilli.  

The increased abstraction of groundwater for toilet flushing would be a cumulative impact 

which would arise. The most severe impact of sewerage system on the island is increased 

abstraction of groundwater from the aquifer. This will cause greater salinisation of the groundwater 

lens.  

The benefits of the project (including positive environmental impacts) far outweigh the minor 

to moderate negative impacts of the project identified. These include the economic benefits of 

improved groundwater quality and improved health over the investment for the sewerage system. In 

addition, the space constraints levied by existing sewage disposal systems on individual houseplots 

would also be an advantage. 

The proposed project work will need to be closely monitored by the island councils.  As the 

success of such projects can only be undertaken with proper monitoring, it is strongly encouraged to 

undertake the monitoring programme outlined in this report. The monitoring programme has been 

focused for terrestrial, marine environment and most importantly social environment. Monitoring 

during the construction stage has also been suggested.  

Several alternatives for the proposed project have been identified and they are discussed in 

detail. The report highlights this as the preferred alternative and what mitigation measures need to 

be followed if the preferred alternative is to be implemented.  
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In light of this assessment, the proposed project has been found to have more positive than 

negative impacts, both environmentally and socially. It is crucial for the client to manage the project 

in consultation and assistance with other stakeholders if the environmental impacts are to be 

minimized. 
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18 Recommendations 

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

 

 During the consultations, the Island Council indicated that they were mostly concerned 

about the project implementation and islanders are keen to know when the project would 

begin. Hence, it is necessary to start the project at the earliest as this vital infrastructure is 

much needed to the community and is long overdue, according to the community. 

 As the project is planned to be handed to the Ministry of Environment after completion, 

the, Ministry of Environment and MWSC must work together and develop a mechanism 

whereby human resources could be developed for the project takeover. This should 

include training of staff from the island for system operation and maintenance.  

 During the stakeholder consultations with the Island council, it was evident that most of 

the islanders are willing to pay a monthly fee for maintenance should there be such a 

mechanism enforced in the future. However, this needs to be verified through a 

willingness to pay survey if such a scheme is to be introduced. Although the Island 

Council indicated that the general feeling among the community is positive about a 

potential future fee, it should be further addressed before introducing such a scheme.  

 The council indicated that there are no issues with tree compensation in pump station 

locations as the few coconut and other trees that would be removed from these locations 

are owned by the council. Hence, the council will sell these through auction and does not 

envisage any conflicts with anybody. However, it is highly recommended to relocate the 

trees that will be removed to another area of the island. 

 Even though the project does not include any activity within the MPA of Maamigilli, 

the area should be monitored regularly with the help of The Maldives Whale Shark 

Research Programme (MWSRP). The north side of the island reef where the outfall is 

proposed also need to be monitored regularly as planned in the monitoring program.  
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