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1 Introduction 

1 . 1  I n t r o d u c t i o n  

This is the second addendum to the Environmental Impact Assessment report prepared for the ongoing Fourth 

Power Development Project proposed for Malé, Maldives. This report covers the ongoing works of seawater 

intake basin and the batching plant. The initial EIA report had not covered these as these details were not 

available at the stage and was not within the scope of the EIA at that time. The initial report and addendum that 

followed had been focussed on the change to heavy fuel and back to diesel respectively. Therefore, atmospheric 

pollution from fuel and noise emissions was the primary concern addressed in these reports. The actual civil 

works have been only recently started as it took several years for the project approval and funding. The EIA report 

was done in 2005/2006, the addendum was done in August 2007. 

This report has been prepared on the instructions from the Environmental Protection Agency (EPA) after the 

Agency stopped the project components on 14 January 2010 following public complaints. Public complaints 

arose when the dewatering for the foundation works of the seawater basin had caused visible discolouration of the 

receiving environment and the sensitive areas in the vicinity namely the swimming track area behind State 

Electric Company (STELCO) site. Immediate public and media attention complicated matters. Therefore, 

dewatering was immediately stopped at around 1730hrs on the same day. STELCO met the Director General and 

senior staff of EPA in STELCO Head Office at 1640 to discuss a way forward (see Appendix for minutes). The EPA 

decided that an Addendum to the EIA for the Fourth Power Project be submitted in order to seek approvals. 

This report discusses the outcomes of the several consultations with relevant parties and findings of the rapid 

environmental assessments and mitigation measures. 

1 . 2  S c o p e  o f  t h e  R e p o r t  

The report covers an audit of the works that have been undertaken under the construction of a seawater basin for 

the power plant and batching plant for the construction of the different facilities proposed under the Fourth Power 

Project. Dewatering has been identified as the main activity affecting the environment and is the only reason for 

stopping the project. This is probably the first report of this kind prepared for dewatering and concrete batching, 

and there is limited data on past construction activities of this sort and mitigation and monitoring would be the 

main focus of this report. This report, therefore, mainly covers a compliance and performance audit and 

management plan for further mitigation of potential environmental impacts of the seawater basin and batching 

plant. 
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1 . 3  A i m s  a n d  O b j e c t i v e s  

This report provides an overview of the environmental performance and compliance of two particular components 

of the proposed Fourth Power Development Project namely seawater basin and batching plant. The objectives of 

the primary project, i.e. the Fourth Power Project are to cater for the increasing electricity demand in the city of 

Malé, the capital of the Maldives. Further objectives of the project are discussed in the main EIA report. This 

report aims at further environmental compliance by STELCO, who were not aware of the requirement that 

dewatering and sheet piling should be addressed in particular in the EIA report or that specific environmental 

clearance is required for these activities. As soon as issues arose, STELCO was willing to comply and assure their 

commitment to environmental protection and public health and safety. 

While the EPA understands the importance of the project, the Agency was not able to put forth any solution other 

than to prepare an addendum to the proposed EIA for the Fourth Power Project in order to assure compliance with 

environmental protection requirements under the Environmental Protection and Preservation Act (Law No. 4/93). 
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2 Project Description 

2 . 1  G e n e r a l  c o n t e x t  o f  t h e  s t u d y  

This addendum to the EIA report has been prepared as a result of the Environmental Protection Agency ordering 

to stop the dewatering for the construction of a 7.5m x 12m x 4.5m seawater basin under the proposed Fourth 

Power Project. The order was carried out by the EPA following public complaints of contamination of the 

swimming area and track in the vicinity of the discharge location. This report therefore provides a compliance and 

performance audit and proposed measures to address the concerns of the EPA and the public. Compliance Audit 

or review will assess how well the project implementation complied with the approved Environmental Impact 

Assessment (EIA) report or other environmental permits and requirements whereas the Performance Audit will 

assess what the actual environmental impacts of the project are and how well the impacts have been mitigated 

during the construction as well operational phase. 

This section will provide a brief description of the seawater basin and batching plant, which are under 

consideration in this report. The other details of the project including project proponent and similar project 

details have been given in the main EIA report. There are probably minor changes in the study area and sensitive 

areas within, which will be looked at in this report. 

2 . 2  S t u d y  A r e a  

The study focuses on the seawater basin that is being constructed close to the southern periphery of the STELCO 

site immediately inside the periphery wall on Boduthakurufaanu Magu and the concrete batching plant on the 

high ground behind the peripheral seawall of Malé (see Figure  2-1 and ). The dewatering pipeline crosses 

Boduthakurufaanu Magu and through the area designated for the batching plant and discharging onto the tetrapod 

breakwater placed immediately behind the concrete seawall. This is a wave breaker zone with constant wave 

action as a result of which extending the pipeline beyond the breakwater would be very expensive. 

Dewatering is considered to be the one of the main environmental components of the project. The study area, 

therefore, extends to the areas that may be impacted from the dewatering, both suction and discharge. These 

areas have been looked at under the audit and impacts sections.  
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Figure  2‐1: Project Location: STELCO site and vicinity, Malé 

2 . 3  P r o j e c t  D e t a i l s  

This Addendum covers the details of the seawater basin and batching plant proposed under the Fourth Power 

Project, currently under implementation in Malé. The seawater basin is a 12m x 7.5m basin with a depth of about 

4.5m from the ground or about 3.5m from the water table at mean sea level. The batching plant will produce 

ready mix concrete for concreting works necessary for the seawater basin and the proposed powerhouse. 

2 . 3 . 1  S e awa t e r  Ba s i n  

A new seawater intake basin is being installed in the new powerhouse. It will be connected to the existing 

seawater intake system of the existing engines Nos. 1-7 so that cleaning of the intake basin is possible without 

taking more than one of the new engines out of service at a time. 

The seawater basin has a capacity of about 350m3 of seawater used for the cooling system to run the engines. 

The details of the cooling system do not fall within the scope of this EIA. This report covers a rapid assessment of 

the environmental impacts of the construction of the seawater basin, including the sheetpiling, earthworks and 

concrete works. The sheet piling has been completed on 23 November 2009 but the excavation work was started 

on 13 January 2010 along with dewatering. The sheet piling constitute about 9m long sheet piles (400mm wide) 

being piled into earth using backhoe excavator. The sheet piling works did not have any adverse environmental 

impacts. The earthworks and the concrete works require dewatering and the discharge of the effluent into the 

nearby marine environment, which caused discolouration of the swimming area and track in the immediate 

vicinity. Consequently, EPA ordered to stop the pumping on 14 January and pumping has been temporarily 

suspended. 
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It is estimated that the turbid water would be present for the first four days. Most of the sand that need to be 

excavated had been excavated on the single day of excavation. The next three days of silty/turbid water would, 

however, have similar level of visible discolouration although the total amount of sediment would be much less. 

The discolouration would be completely gone after the first few days until the formwork for the foundation has 

been completed. The dewatering works that follow will discharge clear water. The total duration of the dewatering 

is estimated to be 60 days until the foundation works are completed. 

The excavated soil is currently placed on the site. Two-third of the excavated sand would be used for backfilling 

while the remaining third would be transported in trucks to the official construction waste dump yard on the west 

of STELCO site. 

2 . 3 . 2  Ba t c h i n g  P la n t  

The batching plant facilities are established on the high ground on the south of STELCO site. This used to be a 

recreational area; however, due to lack of space inside STELCO site, this location has been allocated for the 

purpose of the batching plant by the Malé Municipality. The batching plant will produce high quality ready-mix 

concrete for the concreting of seawater basin, proposed powerhouse structure, stack and generator foundations 

and other minor concrete works. Such a plant helps to minimize the storage of basic raw materials for the 

concrete as well as wastage and labour. Noise and dust pollution is also reduced and site management is better 

and more efficient. 

The batching plant will utilize a 25-ton crane with a boom length of 28.5m, a standby crane of similar size for 

specific intermittent use, two concrete truck mixers of 2.5 and 5m3 capacities, 1 wheel loader, 3 vibrators, 

6x50mm pokers and one concrete bucket of volume 0.5m3. The batching plant area would have cement storage, 

aggregate mixing area, and an area for different sizes of aggregate. The area will be well kept and vehicular 

access to the plant will be provided from the main road in such a way that pedestrian and vehicular movements 

would not be affected. 

Wastewater from the site would be small as there will be some degree of recycling. The wastewater would be 

highly alkaline consisting of cement, sand and petroleum products. Therefore, they will not be allowed to flow 

into the existing drains on the roadside or into the surrounding waters but will be collected into small containers 

kept at the discharge point and disposed to the waste disposal site appropriately. The waste drain and other 

components of the batching plant are shown in Appendix 3.2. Appendix 3.3 gives the details of the different 

arrangements for the concrete works. 
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2 . 3 . 3  P ro j e c t  du r a t i o n  

The implementation of the project components began in November 2009 with the sheet pile works for the 

seawater intake basin. Dewatering works to enable the concrete foundation for the seawater basin was started on 

13 January and stopped by the order of Environmental Protection Agency on 14 January 2010. For further 

environmental clearance, this EIA Addendum is being prepared. It is estimated that the EPA will give the 

environmental clearance within a week and the dewatering will restart immediately after that. The dewatering is 

expected to take about 60 days, the first three days of which will discharge muddy water and then upon 

completion of part of the bedding for the concrete layer, water will be clear. The total duration of the proposed 

project components is 80 days. However, the batching plant will remain until all concrete works are completed, 

the dates of which are not exactly known at this stage. It is expected that all concrete works would be completed 

in 8 months. 

3 Audit of Completed Works 

3 . 1  M e t h o d o l o g y  

A compliance and performance audit of the completed works was carried out based on the previous EIA report 

and technical and administrative discussions with stakeholders. Compliance was assessed by understanding the 

extent to which the project implemented followed good environmental practices and performance was assessed 

by gathering environmental data specific to the project in order to demonstrate the level of environmental 

performance or degradation caused by the project. 

Based on a review of EIA report and actual project site information, the compliance and performance audit 

findings discussed below have been compiled. 

3 . 2  E n v i r o n m e n t a l  C o m p l i a n c e  

Generally, for building and construction projects involving dewatering, consent has to be sought from the 

Environmental Protection Agency. Such consent is provided to all parties on the condition of taking necessary 

steps to control floodwater on the roadside, etc and ensuring groundwater wells in the zone of influence are not 

severely affected by monitoring neighbouring wells and compensating for anyone or environmental component 

(such as mature trees) who may be affected by the dewatering process. This practice has been adopted by 

STELCO in implementing this project and all measures were put in place to ensure public grievances will not 

arise. To that effect, stakeholder consultations have been held throughout the project, from October 2009. During 

the initial discussions, Municipality, Swimming Association, Ministry of Human Resource, Youth and Sports were 

involved and later Ministry of Housing, Transport and Environment were also involved (see Appendix). One 
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important point to note is that the time of the initial discussions when the setout of the pipeline was discussed 

coincided with a time when the winds were in the easterly direction and it was believed that the sediment will flow 

away from the swimming area. However, when the dewatering did actually happen, the winds have changed and 

sediment plume flooded the swimming area leading to public complaints as a result of which the EPA had to 

order to stop the dewatering. EPA required STELCO to consider mitigation measures before dewatering can be 

allowed to continue and submit an addendum to the EIA report to gain approval. 

It must be noted that whether a project had environmental clearance or not, the EPA reserves the right to stop a 

project that has adverse impacts on: 

(a) the neighbourhood or the wider community around a discharge location and may include cultural and 
socio-economic effects 

(b) physical effects on the locality, including landscape, amenity and visual effects 

(c) ecosystems, including effects on marine and terrestrial habitats (mainly mature trees in the case of 
Malé) 

(d) natural and physical resources having special significance (e.g., recreational, cultural, or aesthetic) 

(e) risks to the neighbourhood or environment 

Environmental Protection Agency has a mandate to monitor compliance of all development projects, however, 

due to several constraints and lack of an Environmental Performance Evaluation Criteria at present, the EPA only 

monitors and take necessary steps if a complaint regarding the project arises. For instance, some of the well-

known environmentalists grieved over the impacts of dewatering from some major building projects in the vicinity 

of the famous Hukuru Miskiiy and Munnaaru on the mosque and the minaret but there were no formal complaints. 

On the other hand, several complaints were filed by public in the case of the 15-storey building at Athireege-aage 

resulting in immediate halt to the project, compensation issues, and the government formally requiring 

Environmental Assessments to be done for all high-rise buildings above 10-stories. Since the EIA process in the 

Maldives is still in infancy, it is not the intention of the EPA to stop and fine developers but to ensure that vital 

environmental, social and economic aspects of the project are given adequate consideration in project planning, 

design and especially implementation. Where there are sensitive environments such as swimming track in the 

case of the project under consideration herein, it is important to ensure that these sensitive environments are not 

affected by the project. In the case of this project, it is apparent that efforts have been made to ensure that public 

concerns did not arise and that adequate stakeholder consultations were held. However, errors occurred resulting 

in failures or impacts which are reversible. Furthermore, an EIA was carried out for the entire project, which did 

not cover these constructional activities as they were not within the scope of the EIA since these details have not 

been formulated at the time. The EIA Decision Statement for the EIA for the project has been issued possibly 
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taking into consideration that such small components of the project would not result in major environmental 

concerns. Therefore, it is safe to say that there was high level of environmental compliance in the planning, 

design and implementation of the overall Fourth Power Project but the level of compliance was poor only in the 

monitoring side in that adequate monitoring and supervision did not occur during the implementation stage.  

3 . 3  E n v i r o n m e n t a l  P e r f o r m a n c e  

Generally environmental performance is assessed based on the impact assessment report. However, for those 

components of the Malé Fourth Power Project under consideration here, there has not been any impact 

assessment so far. Yet, impacts have occurred as a result of which the project was halted. Therefore, the impacts 

that have occurred and the level or significance of those impacts are considered here. 

3 . 3 . 1  S i t e  S e l e c t i o n  

The STELCO site is located in a mixed residential, commercial, industrial and recreational zone with the 

Children’s Park, Dharubaaruge, Kalaafaanu School with residential plots on one side and swimming area and 

swimming track with two fuel service centers, construction waste dumpsite and residential plots on the other. 

These details have been given in the EIA report.  

The proposed components are in the vicinity of the swimming area/track and recreational area on either side of 

the batching plant. The seawater basin is located inside the STELCO site while the batching plant is located on 

the high ground in the recreational area on the south of STELCO site. The site for the batching plant is a good 

choice given the accessibility and closeness to STELCO site and most importantly batching plants should be 

sited on high ground that is not flood prone. The selected location certainly ensures this. In terms of proximity to 

sensitive landuses, especially recreational use, there is nothing STELCO could have done to avoid that in the 

heavily congested and poorly planned city of Malé.  

Given that dust and noise are the key potential impacts associated with the batching plant, it is in a location 

whereby winds will blow the dust away into the open ocean. Again, this applies to the current climatic conditions 

in which the winds are predominantly from the north and northeast. If winds change southeast, the dust may be 

an issue to swimmers but the level of the dust will be very small and would not cause damage to health of the 

swimmers due to intermittent use. Workers working at the batching plant would be more vulnerable. The greatest 

impact or the highest dust loads on to the immediate vicinity would be when the winds blow from the south, 

southwest and westerly directions, when recreational use may be affected. Given the constraints, the siting of the 

seawater basin and the batching plant can be considered to be appropriate. It is worth mentioning that the 

batching plant is a temporary structure and would be removed upon completion of concrete works under the 

Fourth Power Project. 
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3 . 3 . 2  S i t e  Ac c e s s  

Vehicle access route to the batching plant area has been provided and the plant is kept in a confined area 

demarcated for restricted public access. However, public access to recreational amenities in the area has not 

been restricted. Easy access to the seawater basin is also provided and the discharge pipeline running from the 

site across the road is properly laid under the road so that vehicular and pedestrian movement is not affected at 

all. The discharge end of the pipe is also properly anchored and no visible impacts would arise. 

3 . 3 . 3  Top o g r a p hy  an d  Oc ea no g r a p hy  

The discharge of silty water from the dewatering of the seawater basin would be the only aspect which would 

require topographic and oceanographic concerns to be considered. The topography of the area is low with about 

2.5m at the highest point, where the batching plant is located. The silt water is currently discharged on to the 

tetrapod breakwaters where the breaking waves will splash and clear the dirt and silt off the structure. This can be 

seen following the first day of dewatering. However, given that the water body flows in the southwesterly-westerly 

direction and with the force of the constant wave action in the discharge environment, the silt is moved along the 

peripheral breakwater and directed through the nearby channel into the swimming area and swimming track. On 

that day when the EPA stopped the dewatering due to public complaints, the whole area became murky and the 

murkiness was observed at about 300m distance from the point of discharge. The extent of sedimentation from 

the dewatering discharge is shown in the following figure. 

The depth of the reef flat area in which the sediment travelled was less than 1.5m. Due to high wave activity in the 

area there was no siltation on the reef flat (see Figure  3-4). The depth at the location of discharge was about half 

a meter at mean tide. The mouth of the opening from which sediment moved into the swimming track area was 

also very shallow. This helped in the rapid spread of the sediment plume, which eventually would have settled in 

the deepened areas of the track and beyond. 

3 . 3 . 4  Wat e r  Qua l i t y  Deg r a d a t i o n  

Visible siltation resulting in public dismay was the main reason for stopping the project. The possibility that there 

could be contamination other than silt was taken into consideration and water tests were carried out at three 

locations as shown in Figure  3-4. Water quality data for these locations is given below. 
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Location Swimming area Near discharge Basin Basin

Date sampled 21‐Jan‐10 21‐Jan‐10 21‐Jan‐10 18‐Jan‐10

Physical  Appearance CWSP CWSP PYWSP CWSP

Turbidity (NTU) 0 0 1 8

Total  Dissolved Solids (mg/l) 27780 27900 15780 27000

Nitrate (mg/l) 3 0 0 0

Ammonia, Nitrogen (mg/l) 2.44 2.15 0.01 0.4

Iron (mg/l) 0 0 0.34 N/A

Chemical  Oxygen Demand (mg/l) 104 104 51 107

Sulphate (mg/l) 3000 2900 1700 107

Chromium (mg/l) 0.001 0 0.001 N/A

Suspended sol ids 2

CWSP=clear with suspended particles PYWSP = pale yellow with suspended particles  

Table  3‐1: Water quality from different project areas 

The results of the water quality tests indicate that all three samples have no or low chemical contamination. In 

fact there is no chemical contamination in any of the samples. The chemical oxygen demand (COD), however, is 

high in the two marine samples from the track area as well as the discharge location compared to the seawater 

basin. This is not representative of contamination but salt concentration. It can be seen that the sample taken from 

seawater basin on 18 January after the dewatering was stopped shows similar levels of COD as the two marine 

samples. This is because the 18 January sample from the basin has similar salinity as the other samples. So, 

COD in this case is dependent on the salts in the sample rather than any other form of chemical contamination. 
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Figure  3‐1: COD in the samples varied according to salinity (TDS) indicating no chemical pollution 

Given that there is little or no chemical contamination in the samples, turbidity or silt is the main cause, which 

again cleared up quite fast given that there is a good level of circulation within the swimming area. In fact, 

Haveeru (16 Jan 2010) reported that the swimming area was clear when the reporter checked at noon that day 

and that some swimmers were in the area too. The following figure shows the photo from Haveeru daily on the 

day of pumping and the photo taken a week later. The photos show that the clarity of the water returns to normal 

within a week or less. 
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Figure  3‐2: Photos comparing the turbidity in the area a week after pumping was stopped. 

The photo taken by Haveeru reporter (shown above) also indicates that there is a stronger flow nearshore. This is 

also seen from the drogue studies that were done later. The drogue studies indicated that the flow was stagnated 

in the lee of the breakwater and water moved along the shore towards the next opening.  

Biological analysis has not been done as no biological contamination is expected. However, if biological analysis 

was done, the results could indicate high levels of faecal contamination in the track area, which may be a greater 

cause for concern in terms of public health. In fact, the results indicate that the nitrogen levels in the samples 

were higher in the two marine samples, which could be attributed to the sewage outfalls in the vicinity. 
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Figure  3‐3: Comparison of nitrogen levels in the samples 

3 . 3 . 5  E x i s t i n g  Env i r o nmen t a l  Con c e r n s  

There have not been any public concerns related to the STELCO power plant so far apart from the recent 

discolouration due to sedimentation of the track area from the discharge water. The batching plant, however, 

affects the aesthetics and the recreational amenities of the area to some extent. There is little information given to 

the public as to what it is and whether it will be temporary or permanent. Apart from this, there are no major 

concerns relating to the batching plant at the moment. 
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The seawater intake pipes for the existing seawater basin at STELCO site is located on the reef in the area where 

the discharge pipe is located. Therefore, any sediment deposition on the reef could cause sediment to be drawn 

into the intake pipes, thereby creating clogging and other issues. This was one of the reasons why the discharge 

pipe for the dewatering works was not extended to the bottom and laid on the reef flat. 

The existence of the swimming track in this predominantly industrial area is a cause for concern. Fuelling 

operations have been separated only by a seawall between the swimming track and fuelling and mooring area on 

the other side of the track. The sewage outfalls discharging raw sewage and wastewater from pumping stations 

PS2 and PS9 are also located in this area slightly away from the dewatering pipeline discharge point. These 

outfalls have a high risk potential for biological contamination of the swimming track during the northeast 

monsoon. The high level of nitrogen in the swimming track water sample given in Table  3-1 is probably indicative 

of sewage contamination. 
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Figure  3‐4: Project site with photos and environmental conditions  

 



Second Addendum to the EIA for Proposed Fourth Power System Development Project 

Proponent: State Electric Company (STELCO) P a g e  | 14 
Consultant: Ahmed Zahid (EIA08/2007) 

4 Potential Impacts 

There would be the potential for the same impacts of sedimentation or siltation or discolouration of the water in 

the swimming track area during the first three days of dewatering. Without further mitigation measures, the 

project cannot continue as public concerns would arise. The other potential impact of the project would be the 

drawdown on the water lens caused by the pumping. According to the Ghyben-Hertzberg principle for every feet 

of groundwater drawn from the surface of the water lens, salt water from below the lens pushes the water lens or 

the freshwater-seawater transition zone by 40feet (Freeze and Cherry, 1979). Some argue that the coning effect 

and saltwater intrusion depends on the geology of the site. It is believed that the push on the lens in the case of 

low lying islands would be smaller, somewhere around 20m (Lew Thorstensen 1996). This effect would be even 

smaller in the STELCO area where it is really close to the sea and the influence of the sea is constant. It should 

also be noted that the freshwater lens in Malé has been thinned over the years and the thickness of the lens in the 

inland areas near the STELCO site would be less than 1m. As the geologist working with STELCO under this 

project, Mr. Friedrich Leithoff also pointed out, there is hardly be any freshwater lens in the STELCO site and the 

area surrounding it and also since there is 9m deep sheet piling around the dewatering area, the drawdown of the 

water table would be slowed down. However, the coning effect or saltwater intrusion is obvious from the water 

quality results given in Table  3-1. The results indicate that between 18 January and 21 January, the salinity (or 

TDS) reduced from 27,000mg/l to 15,780mg/l (which is way above the freshwater limit of 1,500mg/l) in the 

samples taken from the basin. Therefore, the zone of influence shown in Figure  4-1 is based on the effect of 

normal drawdown expected of pumping from a depth of 3.5m below the water table, assuming a worst case 

scenario. It can be seen from Figure  4-1 that only the already salty aquifer in the STELCO site is expected to be 

affected. Therefore, sensitive elements in the area including the trees in Kudakudhinge Bageecha and 

Dharubaaruge are not affected from the dewatering. Yet, it is recommended to continue to monitor during the 

period of dewatering in order to assure compliance as well as to take mitigation measures if necessary.  
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Figure  4‐1: Zone of influence of the drawdown on water lens and sediment plume dispersion pattern 

There are very few potential impacts of the batching plant. These include noise, dust and wastewater runoff. If 

properly managed and operated, these concerns can be minimized. Potential pollutants in batching plant 

wastewater include cement, sand, aggregates and petroleum products. These substances can adversely affect the 

environment by increasing soil and water pH and increasing turbidity of the discharge environment. However, the 

quantities are quite small and can be easily disposed of in an appropriate manner. 

Apart from the above negative concerns or environmental impacts, the project brings about a lot of social and 

economic benefits. These have been discussed in the EIA report. A summary of the project’s impacts using 

component vulnerability and activity potential indices indicate that the project has a high positive impact overall 

considering the longterm socio-economic benefits of the project and has little or few negative environmental 

impacts. 
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Table  4‐1: Project’s impact indices ‐ component vulnerability (CPVI) and activity potential (API) 
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It shall be noted that in the above table, the positive impacts are given as indirect benefits of the proposed 

activities, which are direct benefits of the overall Fourth Power Project. Also, some of the negative impacts such 

as costs to consumer are given as direct effects of the overall Fourth Power Project. 

5 Mitigation Measures 

The main environmental impact from the project is the discharge of turbid waters from the dewatering process 

into the marine environment, which lead to turbidity in the swimming area nearby. Therefore, steps to mitigate 

turbidity or sedimentation of the swimming area and track are the primary focus of this report. There are a few 

options that can be considered, of which few options would work given the environmental conditions of the site. 

The available options are: 

1. Move the pipeline to the leeward side off the swimming track 

2. Silt screening at the discharge location 

3. Silt screen at the mouth of the breakwater opening leading water flow into the swimming area 

4. Extend the discharge pipe offshore away from the influence of the wave action 

5. Sedimentation tanks in the project site 

6. Close the area for swimmers for a week or two. 

It has been estimated that the volume of sand remaining in the basin is about 54m3, which represents about 0.6m 

of sand at the bottom. It is assumed that less than 10% of this material would be sucked into the pipe, which 

represents less than 5.4m3 of fine sediment.  
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5 . 1 . 1  Mov e   p i p e l i n e   t o   l e e   o f   sw imm i n g   t r a c k  

This option involves moving the discharge line to the lee of the opposite side, which is the lee of the swimming 

track during the Northeast monsoon, i.e. during the proposed duration of the works covered under this 

Addendum. This option is considered by the contractor as the most practicable option, although it may be more 

expensive than option 2 discussed below. This option has long term benefits as there would be additional 

components of the project that would require dewatering and the uncertainties and changes in wind and currents 

over the life of the main project, i.e. Fourth Power Project.  For the project components under consideration, the 

use of alternative pipeline directed into the leeward side of the swimming area would greatly minimize the level of 

sedimentation inside the swimming track area, which is the sensitive amenity in the area. Therefore, this option is 

both practicable and provides adequate mitigation for the sedimentation or siltation impact. Also, this may be 

easier to implement given that the contractor is already mobilized. The layout of the pipeline for this option is 

given in Appendix 3.5. 

5 . 1 . 2  S i l t   s c r e e n i n g  a t   d i s c h a r g e   l o c a t i o n  

Silt screening at discharge location involves the provision for collecting silt which will retain a high percentage of 

the silt and let the water out. After checking the availability of silt screens, two options are proposed. In both 

options, ELCOMax 600R with pore size less than 75um and filtration rate of 80litres/m2/s has been considered as 

an appropriate material. However, small amounts of finer silt that will pass through may be seen to discolour the 

receiving waters in the immediate vicinity of the discharge location. Yet, the visibility would be small and the 

discolouration is not expected to be visible inside the swimming area, which is the sensitive area. 

Option 2A: Geotextile containers of 2.5m3 size 

Based on the above filtration rate and assuming 5.4m3 of sediment, it is estimated that about four or maximum of 

five geotextile containers (or bags) of size 2.5m3 placed at the end of the tube would be sufficient to filter the 

water. Given that the volume entering the container is 31litres per second and the container is able to filter 

80litres/m2 in every second, two bags at a time may be sufficient or all four bags can be placed at the same time 

with four outlets, i.e. the two pipes split in two each. However, due to the small size of each bag, siltation on the 

inside of the bag is expected to affect the overall performance over time and may be problematic. 

Option 2B: A geotextile frame of appropriate size  

Instead of using geotextile containers, a frame of appropriate size made from the same material can be used to 

drain the water and separate the sediment. This is expected to be slightly cheaper than the containers and more 

effective in that the side walls are expected to filter quite effectively even with some level of silt settling on the 

side walls. It has been estimated that a box frame of 5mx2mx1m into which the existing two pipes can discharge 
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the water would be quite efficient. Even a 3mx1.5mx1m is expected to work, however, due to uncertainties, the 

most efficient size has been established. The frame can be placed on the tetrapod arrangement at the discharge 

location. 

5m
2m

1m

Discharge pipes
ELCOMax 600R 
in a metal frame

Maximum silt level (estimated)

 

Figure  5‐1: Conceptual layout of geotextile frame for silt containment 

5 . 1 . 3  S i l t s c r e e n  a t  o p en i n g   t o   sw imm i n g   t r a c k  

A silt screen can be placed on the seaward side or landward side of the submerged tetrapods at the gap in the 

breakwater though which sediment enters the swimming track. However, from past experience in using silt 

screens in the Maldives, it appears that this option would not be practicable. It may be possible to draw a silt 

curtain and anchor it at the opening or openings at the low tide but with high tide and with the level of wave 

activity, and even without wave activity, the silt screen would not last. If high strength materials were to be used, 

very strong anchoring would be required and that would be an impossible cost given the scale of the project. 

Furthermore, this option will not completely screen the sediment entering the swimming area. 

5 . 1 . 4  E x t e n d   d i s c h a r g e   p i p e  o f f s h o r e  

Extending discharge pipe offshore is also cost prohibitive given the scale of the project. More importantly, this 

option would discharge sediments on the reef which may be drawn into the existing saltwater system of the 

STELCO power plant. This could clog the system and accrue additional burden including disruption to electricity 

services. Therefore, this option is not recommended. 

5 . 1 . 5  S e d im en t a t i o n   t a n k  

Given that 110m3 per hour of water will be discharged from the dewatering, a large sedimentation tank would be 

required. There is a lack of space within the project site for such provisions. Therefore, sedimentation tank is not 

recommended. Also, it would involve earthworks to a greater extent that it would be a much messier operation. 
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5 . 1 . 6  C lo s e   t h e  Sw imm i n g  A r ea  

Shutting down the swimming area without additional sediment control measures would not be feasible as there 

will be some degree of sedimentation that will not wash off in a week, which is the maximum period for which the 

Swimming Association prefers to close the swimming track. Therefore, this option alone cannot be considered. 

Even if the other options are considered, it would be ideal to close the swimming area for a week or two given the 

potential for any of the workable options given above to have some degree of sedimentation impact during the 

first three days of discharge of turbid or murky waters. 

5 . 2  R e c o m m e n d e d  O p t i o n ( s )  

There are three options that can be recommended. They are options 1, 2 and 6 discussed above. Of these, option 

1 (alternative discharge location in the lee of the swimming area) combined with option 6 (closing the swimming 

area for a week) is recommended as these are preferable to the contractor and Swimming Association and  has 

little or no impact of sediment in the swimming area. Option 2B is cheaper than the recommended option and 

controls silt to a great degree and is recommended if cost is a factor that the Proponent wishes to take into 

consideration. However, the contractor is not happy with this option as the option is questionable in terms of 

practicability as the contractor is not familiar with the geotextiles proposed.  

In fact, closing the swimming area for two weeks would be the most practicable solution for the project 

components considered in this report given that only about 5m3 of sediment would be pumped and that it is less 

than the sediment that was pumped earlier and would clear up much faster than the previous sediment load. 

However, the Swimming Association has said that closing the swimming area for two weeks could not be afforded 

as it will affect their schedules severely. Therefore, unless Swimming Association agrees, this cannot be done.  

Hence, the proposed alternative pipe route with closing of the swimming pool for a week is recommended. 

6 Environmental Monitoring 

There is a long list of monitoring parameters indicated in the EIA for the Fourth Power Project. In addition, water 

quality at the discharge location, swimming track and the seawater basin has to be done on a regular basis as part 

of the monitoring proposed under the project components considered in this report. Given the sensitivity of the 

dewatering component, it is recommended that the following monitoring programme is undertaken separately 

from the overall monitoring programme for the project outlined in the main EIA report. 
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6 . 1  R e c o m m e n d e d  M o n i t o r i n g  P r o g r a m m e  

Outlined here are minimum project specific monitoring requirements that should be considered. This monitoring 

programme for the proposed project includes at least three monthly monitoring and covers the three stages of the 

project implementation. 

Stage 1: Immediately before starting works 

Stage 2: During civil works 

Stage 3: After civil works  

The monitoring needs of each stage are discussed in detail below: 

Stage 1 

A single data set for water quality immediately prior to construction must be done. The locations given in Figure 

 6-1 shall be covered. The parameters to be done for the three locations for which water quality is given in this 

report and the additional marine sample are pH, turbidity, Dissolved Oxygen, Nitrate, Ammonium, COD, and E-

Conductivity/salinity. For the groundwater samples, dissolved oxygen, pH, E-Conductivity/salinity/TDS and depth 

shall be done. 

In addition to water quality, drogue study shall be done for the alternative discharge location given in this report 

in order to establish the direction of water flow before pumping is started. 

Stage 2 

During dewatering for the construction of the seawater basin, daily water quality tests shall be done on the 

locations given in Figure  6-1. Tests shall be done for the same parameters as above. 

Stage 3 

Upon completion of the dewatering for the construction of the seawater basin, water quality tests shall be done 

twice within the first two months. Tests shall be done for the same parameters and locations described under 

stage 1 above. 
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Figure  6‐1: Water quality monitoring locations 

6 . 2  M o n i t o r i n g  R e p o r t  

A detailed environmental monitoring report will be prepared and submitted to the EPA within three months from 

completion of dewatering works for the seawater basin. Location description and sampling procedures and site 

conditions shall be given for each sample. The monitoring report shall provide an analysis of the data and provide 

recommendations. 
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7 Declaration of the consultant 

I certify that the statements in this Addendum to the Environmental Impact Assessment for the Proposed Fourth 

Power Development Project proposed by State Electric Company (STELCO) are true, complete and correct to the 

best of my knowledge and abilities.   

 

 

Name: Ahmed Zahid (EIA 08/07) 

Date: 
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Development Project Phase IV, Malé, Maldives 

EPA Victoria (June 1998), Environmental Guidelines for the Concrete Batching Industry, Environment Protection 

Authority, State Government of Victoria, Australia 

Freeze, R.A., and Cherry, J.A. (1979), Groundwater, Englewood Cliffs, N.J., Prentice-Hall Inc., 604 pp 
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MWSA (2007), Dewatering Guidelines, Maldives Water & Sanitation Authority, Malé, Maldives 

 



Second Addendum to the EIA for Proposed Fourth Power System Development Project 

Proponent: State Electric Company (STELCO) P a g e  | 24 
Consultant: Ahmed Zahid (EIA08/2007) 

Appendix 1: Minutes of Meetings 

 













^U.
ir

Attended bv:

Mr. Ibrahim Athif, Senior Engineer, STELCO
Mr. Azzam lbrahim, Senior Engineer, STELCO
Mr. Ahmed lqbal, Senior Engineer, STELCO
Mr. Aboobakuru Mohamed, Deputy Director, STELCO
Mr. Mohamed Zuhair,Director General, EPA
Mr. Ibrahim Mohamed, Assistant Director- Assesment, EPA

Mr. Ishaq Ahmed Naseer, Assistant Administrative Officer, EPA

Ms. Wafi1ya Abdulla, Sanitary Assistant, EPA

Documents shared:

A hard Copy of the Environmental Impact Assessment Regulations, 2007, by EPA
Application for Dervatering with technical documents prepared b,v- STELCO
EIA application

,L

2.

3.

j
41 thr \h\.{ch{--r4€J""Tl:q

- /'r;t
Ibrahim Athif s =

(Senior Engineer, STELCO)

, ,""4

{ r.e ,'{u&*'*" i*-"'-

Amffi'Jlfi;i*
(Senior Engineer)

lh tloor. Jamaaluddeen Compler

Nikagas Magu

Male', Republic of Maldives

Tcl: 313 59a9 / 333 5951

a.w. i?t <O<l

Minutes adopted by:

Mohamed Zuhair
(Director Ceneral, EPA)

rln ,f/1./

Y{'ttV
Ruooblkuru tuo'rrumeo

(D.pjuty Director)

Azzam Ibrahim
(Senior Engineer)

Ibrahim Mohamed
(Assistant Director, EPA)

__p
UllrC Oc!rn}d amrte clenlemn

Frrt-y t/r/ta







Second Addendum to the EIA for Proposed Fourth Power System Development Project 

Proponent: State Electric Company (STELCO) P a g e  | 25 
Consultant: Ahmed Zahid (EIA08/2007) 

Appendix 2: Commitment letter from the proponent 
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STATE ELECTRIC COMPANY LTD

Ref No: 6-C120312010103
04th February 2010

Mr. MohamedZuhair
Director General
Environmental Protection Agency
Male',
Republic of Maldives

Dear Sir,

As the proponent of Addendum2 of EIA report to Fourth Power Development Project, we are

pleased to incorporate the recommendations in the implementation of works on the seawater

basin and the batching plant.

We wish to assure our commitment to follow the necessary mitigation measures and continue to
undertake monitoring according to the recommendations in the Addendum.

Yours faithfully

1,u^II\4+{
Ibrahim Athif
Senior Ensineer

AMEENEE MAGU, PO,BOX 2184, MALE', 20349, REPUBLIC OF IVALDIVES, REGll997l83 TEL:(960) 332 0982 FAX:(960) 332 7036 Emoilr odmin@stelco,com,mv
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 Appendix 3: Drawings 

 

Appendix 3.1: Site Layout 

Appendix 3.2: Layout of the Batching Plant Land 

Appendix 3.3: Attachment #01, Attachment #02, Attachment #03, Attachment #04 

Appendix 3.4: Seawater Basin details 

Appendix 3.5: Layout of the alternative route of discharge pipeline 
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REMARK 
1. Plant North is 5.7384° East of Survey North 

(as shown on Site Survey date 28 May 09 by Sudarman Siripala). 


2. Coordinates of Plant South West conner point are: 

X (Easting) ; 335006.57 

Y (Northing) ; 461069.78 


Related to National grid. 

3. Building locations are for reference only. Exact locations are to be 
verified onsite 
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