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Figure 5.5: Maximum wind speeds recoded at Hulhulé from 1992 – 2016

5.1.1.3 Rainfall
The average annual rainfall at Hulhulé is 1967 mm. There are regional variations in average annual
rainfall: southern atolls receive approximately 2280 mm, and northern atolls receive
approximately 1790 mm annually (MEC, 2004). The distribution of rainfall across the months is
uneven as seen in Figure 5.6 with the months of January, February, March and April getting
dramatically low rainfall. This is regarded as the dry season in the Maldives. February is the driest
month of the year with an average rainfall of around 40. The wettest month in the Maldives is
October with a mean rainfall of 234 mm.
This pattern is less prominent in the southern half, however. The proportions of flood and drought
years are relatively small throughout the archipelago, and the southern half is less prone to drought
(UNDP, 2006).
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Figure 5.6: Monthly distribution of rainfall in Hulhulé (1975 – 2016)

The wettest year in record is 2006 with a total rainfall of 2711mm which is more than 2 standard
deviations (294 x 2) from the observed mean. Severe outliers can also be seen from Figure 5.7.

Figure 5.7: Annual rainfall in Hulhulé (1985 – 2016)
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Figure 5.8: Maximum daily rainfall by year (1985 – 2016)

The number of dry days experienced at Hulhulé is fairly constant year by year. On average 204
days of the year are expected to be dry, with 161 wet days (Figure 5.9). No apparent long-term
trend has been identified in the precipitation data available for Hulhulé.

Figure 5.9: Number of dry days oer year in Hulhulé (1985 – 2016)
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The probable maximum precipitations predicted for Hulhulé by UNDP (2006) are shown in Table
5.3.
Table 5.3 Probable Maximum Precipitation for various Return periods in Hulhulé (UNDP, 2006)
Station
Hulhulé

Return Period
50 year

100 year

200 year

500 year

187.4

203.6

219.8

241.1

5.1.1.4 Temperature
Daily temperatures of Maldives vary little throughout the year with a mean annual temperature of
28°C. The annual mean maximum temperature recorded for Malé during the period 1967-1995
was 30.4°C and the annual mean minimum temperature for the same period was 25.7°C. The
highest recorded temperature for Malé was 34.1°C on 16th and 28th of April 1973. The hottest
month recorded was April 1975 with a maximum monthly average temperature of 32.7°C, the next
highest being 32.6°C in April 1998. The lowest minimum monthly average temperature of 23.7°C
was recorded in July 1992.
There is considerable inter annual variability in extreme temperatures for Hulhulé. A maximum
temperature of at least 33.5oC is rare at Hulhulé and has a return period of 20 years (Hays, 2006).

5.1.2 Climate Change
Climate change refers to a change in the state of the climate that can be identified by changes in
the mean and/or the variability of its properties and that persists for an extended period of time
(IPCC, 2012). It is driven by increases in Greenhouse Gas (GHG) emissions, mainly due to
increased economic and population growth. Total anthropogenic emissions of GHG increased by
approximately 10 Gt of CO2 equivalent between the years 2000 and 2019. Global emissions are
mainly from the energy, industry, transport and building sectors (IPCC,2015).
Total GHG emissions from the Maldives in 2015 was 1,536.04 Gg of CO2 equivalent compared
to 1,226 Gg of Co2 equivalent emitted in 2011 (ME, 2020; ME, 2016). The main sources of GHG
emissions from the country are from the energy (94.1%) and waste sectors (5.9%). The largest
contributor to emissions from the energy sector is electricity production (63.4%) and the second
largest contributor is the transport sector (21.5%).
Main sources of contribution to GHG emissions from the construction stage of the project include
emissions from vehicles, vessels and machinery used for construction as well as the operation of
generator sets, desalination plant and air conditioners placed at site offices and accommodation
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units. Once the project is completed, the main contribution to GHG emissions will be from
vehicles using the bridge.
The effects of climate change are felt by different countries to varying extents. As a low-lying
island nation Maldives faces significant threats due to climate change such as flooding, coastal
erosion, salt water intrusion and sea level rise.

5.2 Hydrology
5.2.1

Tidal Pattern

Tides in the Maldives are mixed and semi-diurnal/diurnal. Water levels at the site vary mainly in
response to tides, storm surge or tsunamis.
Tidal variations are referred to the standard station at Hulhulé Island. Typical spring and neap tidal
ranges are approximately 1.0 m and 0.3 m, respectively (MEC, 2004). Maximum spring tidal range
in Hulhulé is approximately 1.1 m. There is also a 0.2 m seasonal fluctuation in regional mean sea
level, with an increase of about 0.1 m during February to April and a decrease of 0.1 m during
September to November. Table 5.4 summarizes the tidal elevations reported at Hulhulé, which is
representative of tidal conditions at the project site.
Table 5.4: Tidal Variations at Hulhule International Airport
Tide Level
Highest Astronomical Tide (HAT)
Mean Higher High Water (MHHW)
Mean Lower High Water (MLHW)
Mean Sea Level (MSL)
Mean Higher Low Water (MHLW)
Mean Lower Low Water (MLLW)
Lowest Astronomical Tide (LAT)

Referred to Mean Sea level
+0.64
+0.34
+0.14
0.00
-0.16
-0.36
-0.56

The tidal levels were simulated for the project site based on the tidal data from Hulhule’. The
results are presented in Table 5.5. Based on these results, the spring tide range is about 0.90 m
measured during spring tide; the design highest level of 10% of cumulative frequency of high tide
is 0.55 m, the design lowest level of 90% of cumulative frequency of low tide is -0.51 m; within
300 years, the high tide level is 0.78 m, the low tide level is -0.83 m and the tide range is 1.30 m.
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Table 5.5: Design tide levels and tide ranges with different recurrence intervals in tide station of Airport
Island (PIII)
Recurrence interval (years)
300
200
100
50
20
10
2

5.2.2

High tide level (m)
0.78
0.77
0.76
0.74
0.72
0.70
0.63

Low tide level (m)
-0.83
-0.82
-0.80
-0.78
-0.75
-0.72
-0.63

Tide range (m)
1.30
1.29
1.27
1.25
1.22
1.19
1.12

Wave Conditions

There are two major types of waves observed along the islands of Maldives. The first type is wave
generated by local monsoon wind with a period of 3-8 seconds and the second type is swells
generated by distant storms with a period of 14-20 seconds (Binnie Black & Veatch, 2000; DHI,
1999; Kench et al., 2006; Lanka Hydraulic Institute, 1988) . The local monsoon predominantly
generates wind waves, which are typically strongest during April-July in the southwest monsoon
period. Wave data for Malé and Hulhulé between June 1988 and January 1990 (Lanka Hydraulic
Institute, 1988) shows that the maximum significant wave height (Hs) recorded for June was 1.23
m with a mean period (Tm) of 7.53s. The maximum recorded Hs for July was 1.51 m with a Tm
of 7.74s. The mean wave periods were 5.0 – 9.0s and the peak wave periods were within 8.0 –
13.0s.
Offshore wave conditions at two points located on east and west from project site were analysed.
The wave roses on the Eastern and Western side of the Maldives are presented in Figure 5.10. On
the Eastern side of the Maldives, Westerly swells are uncommon due to the sheltering of the
Maldivian Atolls. North-Easterly waves are typically locally generated waves driven by local wind
conditions and generally have short periods of less than 10 seconds. South-Westerly and Southerly
waves in comparison are generated in the Southern Indian Ocean and have longer periods of up to
24 seconds.
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Western Point
167046E;498080N UTM 43N

Eastern Point
389060E; 497471N UTM 43N

Figure 5.10: Open ocean wave rose for Western site Ari Atoll and Eastern Side of North Malé Atoll

Surf information for the Male’ region published based on National Oceanic and Atmospheric
Administration WAVEWATCH III (NWW3) model predictions since 2006 shows a similar
pattern: a dominant SSE swell throughout the year with wave heights peaking between June and
September (See Appendix F).
On the Western side of the Maldives, Easterly waves are uncommon due to the sheltering of the
Atolls. South-Westerly waves are generated in the Southern Indian Ocean, and are typically
decoupled from local weather patterns and have long periods (Figure 5.10). Westerly and NorthWesterly waves are locally generated and linked to strong monsoon winds.
Waves studies around Maldives have also identified the presence of swell waves approaching
predominantly from a southwest to a south easterly direction (Binnie Black & Veatch, 2000; DHI,
1999; Kench et al., 2006; Naseer, 2003).
Maldives experiences occasional flooding caused by long distance swell waves that are generated
by South Indian Ocean storms (Goda, 1988). The swell waves of height 3 metres that flooded
Malé and Hulhulé in 1987 are said to have originated from a low pressure system off the west
coast of Australia. In addition, Maldives has recently been subject to an earthquake generated
tsunami reaching heights of 4.0 m on land (UNEP, 2005). Historical wave data from Indian Ocean
countries show that tsunamis have occurred in more than 1 occasion, most notably has been the
1883 tsunami resulting from the volcanic explosion of Krakatau (Choi et al., 2003).
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The proposed project site is partially exposed to wind generated waves from the SW monsoons.
During transition periods (Figure 5.10), the site is generally protected from NE monsoon swell
waves, apart from waves refracted through the Vaadhoo Channel. This is due to its location on the
Southern rim of the atoll.
Malé receives constant swells from the SE with wave heights peaking between May and
September.
Based on the above information, the proposed site is exposed to wind and swell waves approaching
from the west during the SW monsoon. SE swells are also expected to be incident at the site
throughout the year with wave heights peaking between May and September. In summary, the
proposed project site present the characteristics of low to moderate wind, moderately high and
strong waves up to Villingili Island, and long wave periods up to Gulhifalhu. The maximum wave
heights are experienced at the southern rim of Male’, Southeastern corner of Villigili reef system
and southern rim of Villigili reef and Southeast corner of Gulhifalhu Reef.
Insitu Measurements

Insitu measurements wave and water level measurements were attempted on two sites within
project foot print. The first was units deployed on Gulhifalhu reef for the Gulhifalhu Land
Reclamation Project. The second was deployed on Villigili Reef SE corner. Unfortunately, one of
the units was stolen along with the data in it.
Measurements on the SE corner of Villigili Reef showed that at the time of survey it was
dominated by gravity waves, mostly as swell waves (See Figure: 5.11 a). Significant wave height
at the site was on average less than 0.5 m and the maximum wave height observed was 1.25 m
(See Figure 5.11b).
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Figure 5.11: (a) Significant wave period distribution and (b) Significant wave height at Villingili
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Figure 5.12: Estimated wave patterns around Male’ Region
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5.2.3

Currents

Currents that affect the reef passes along the project site can be caused by tidal currents, windinduced currents and wave-induced currents. It is presumed that generally current flow through
the country is defined by the two-monsoon season winds. Westward flowing currents are dominant
from January to March with the change in current flow pattern taking place in April and December
(Kench et. al, 2006). In April the westward currents become weak while the eastward currents
start to take over. In December the eastward currents are weak with the westward currents
becoming more prominent. Hence, currents within the site are very likely to be heavily influenced
by the monsoons.
The flow patterns for the region were modelled for Gulhifalhu Project and Hulhule’-Male’ bridge
project. The following patterns can be deduced from both assessments.
a. The rising tide and falling tide have reversing current between the Male’ Atoll
southern rim reef passes or channel (See Figure 5.13).
b. Current flow resulting from monsoonal winds was relatively weaker through the
channels and was dominated by tidal currents.
c. The current in North Male Atoll flows south through the channel during high tide
and joins to the flood current to the south side running though Vaadhoo channel.
d. Peak speeds ranging between 0.5 m/s and 0.7 m/s were observed during flood tide
and
Current measurements undertaken in Gaadhoo Koa for Hulhule’-Male’ bridge provides an
understanding of the layered flow patterns through the south facing channels in Male’ region. The
assessment indicated that the current flow resulting from monsoonal winds was relatively weaker
within Gaadhoo Koa. Instead, it was largely controlled by tidal flows. Figure 5.14 and Figure 5.15
shows the water level changes, vertical layered flowing vector, flow direction and mean flow
speed at the two surveyed locations. It may be observed that within 2 hours after low tide and high
tide when the flow speed of rising and falling tide is greater, the flow speed from surface layer to
bottom layer presents a descending tendency. However, the difference of flow direction between
surface layer and bottom layer is not great. During actual measurement period, the vertical mean
flow speed at two 1# and 2# points is less than 0.70 m/s.
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Figure 5.13: Flow patterns modelled for the region (a) Falling Tide; (b) Rising Tide
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(b) Flow direction and mean flow speed in vertical direction
Figure 5.14: Flow direction process of mean flow speed for layered and vertical line at 1# survey point (Source: MNPI, 2016)
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(a) Layered flowing vector
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(b) Flow direction process for mean flow speed in vertical direction
Figure 5.15: Flow direction process of mean flow speed for layered and vertical line at #2 survey point (Source: MNPI, 2016)

Drogue Measurements

Results of the in-situ drogue measurements through the three channels are presented in the Table
below.
Channel

Rising Tide (m/s)

Falling Tide (m/s)

Date

Villingili Kandu (east)

0.4 m/s

0.5 m/s

09-09-2021

Villingili Kandu (west)

0.3 m/s

0.5 m/s

09-09-2021

Gulhifalhu Kandu

0.6 m/s

0.7 m/s

09-09-2021

Thilafushi Kandu

0.5 m/s

0.6 m/s

09-09-2021
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5.2.4

Sea Level Rise

There is large inter-annual variability in sea level as well as a long term trend of increasing relative
sea level (Figure 5.16) The observed long-term trend in sea level is 1.7 mm/yr (Hay, 2006). This
value is towards the upper end of the predicted global sea level rise values as described in the
IPCC report (IPCC, 2007). Extreme sea levels are also present in the mean hourly sea-level data
from Hulhulé’ which shows a long term trend of 7 mm/yr (Hay, 2006). These values suggest
abnormal storm or swell activities which has the potential to cause flooding in low lying islands.

Figure 5.16: Daily mean values of sea level for Hulhulé (1989 to 2005), relative to mean sea level. Also shown is the linear
trend in sea level over the same period (Source: Hay, 2006)

5.2.5

Bathymetry

A detailed bathymetric survey of the proposed bridge sites was undertaken between 1 to 17 March
2020. Survey results have been summarised in bathy charts Appendix G. The depth figures
presented are in metres below MSL.
Villigili Reef Pass
The main feature of the channel is a 300 m drowned reef in the middle of the channel and close to
Villingili Island. Starting from the western end of the Male’ reef, the reef flat is about 1.7 m deep
and drops sharply from 3 to 45 m at a 1:1 slope. The depths at Villingili channel reaches around 50 m at the point where the navigation bridge is proposed. About 300 m from the Male’ reef edge
the downed reef starts to rise. It reaches a maximum elevation of -10 m. Moving west, the water
reached a depth of -45 m before reaching a section of drowned reef connected to Villingilli Island
reef system. The Villingili house reef eastern end rises at a gentle gradient (about 1:0.03). The
area is exposed to SE swells and the gentle slope to provide for noticeably higher surfs.
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Villingli Reef Flat
The elevations at Villingili reef flat are shallow between -1.0 and –1.5 m MSL. The reef slopes on
the southern side, initially gently at 1:0.13 from -1 to -8 m, then at a slope of 1:1 up to -45 m. The
slope eventually terminates into Vaadhoo channel to a depth of -400 m+.
Gulhifalhu Reef Pass
The reef pass between Villingili and Gulhifalhu is short, spanning about 330 m. Starting from
Villingili side, the SW corner of the reef has a gentler slope between -2 and -5 m, before sloping
at 1:1 between -5.0 m to -40 m. The depth at the channel within the project footprint reaches -55
m. The Gulhifalhu SE corner also has a similar pattern to Villingili reef SW corner. The reef has
a slope of less than 1:1 between -5 m and -40 m and a gentler slope between -1 and -5 m. The
navigation channel area has an average depth of -50 m.
Gulhifalhu Reef Flat
The reef flat areas of Gulhifalhu at present has depths between -1.2 to -1.9 m MSL but will be
reclaimed under the Gulhifalhu reclamation project to an elevation of +2.0 m MSL.
Thilafushi Reef Pass
Similar to Gulhifalhu Reef pass, the Thilafushi reef pass is narrow with about a 250 m span
between -2.0 m contours. Both the Gulhifalhu Reef SW corner and Thilafushi reef SW corner has
gentler slope between -1 to -5.0 m. On the Gulhifalhu side the reef slope is very steep with around
1:1 between -5 to -40 m depth. Water depth reaches a maximum of -46 m. Thilafushi has a gentle
slope at depths between -21 and -40 m but is very steep between -5 and -20 m MSL
Thilafushi Reef Flat
Thilafushi reef flat is heavily modified with dredging. The natural area is between -1.0 m and -1.5
m MSL. The dredged areas reach -4.0 m MSL. Similar to Gulhifalhu and Villingili, the southern
reef slope is gentler between -1.0 to -6 m but slopes steeply from there onwards.
Proposed Borrow Areas
The proposed primary borrow area is located between Thilafushi, Dhoonidhoo and Feydhoo
Finolhu. Bathymetry of the proposed sand borrow area is provided in Appendix G. The depths
range between 40-50 m. Average depth within the borrow site is 46 m.
Depths in the Alternative borrow area A ranges between -45 to -60m and that of Alternative
Borrow Areas ranges between -41 to -58 m MSL.
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5.3 Topography, Geology and Soils
5.3.1

Geology of Male’ Region

The following background information is based on the literature review undertaken for Hulhule’Male’ Bridge EIA.
Recent findings on the geological history of Maldivian Atolls, including Male’ Atoll, indicate that
it differs from the traditionally believed subsidence model proposed by Darwin. Instead, it is
believed to have been formed through carbonate accumulation of over 3000 m throughout the
Tertiary period (66 million to 2.58 million years ago), through various phases of aggradation and
progradation associated with sea level variations (Aubert and Droxler, 1992; Purdy and Bertram,
1993; Belopolsky and Droxler, 2003). During the Quaternary Period (2.6 million years to present
day), reef growth was dominated by vertical growth associated with sea level fluctuations (Betzler
et al. 2017). The present morphology of Maldives is the result of vertical growth during the
Holocene Period over the last 10,000 years (Kench et al., 2009). The general east-to-west
stratigraphy of central Maldives (just north of Male’ Atoll) as established by Betzler et al. (2017)
is presented in Figure 5.17. The project site conditions are represented on the right side at NMA1
(See Figure 5.17). The thickness of the Holocene growth (last 10,000 years) was measured
between 12 to 14 m (Gischler et al., 2008; Kench et al., 2009). The modern islands themselves are
known to have been formed between 5,500 - 4000 years across the infilled lagoon, and stabilised
around 3,500 years ago (Kench et al., 2005).

Figure 5.17: General statigraphy of central Maldives (Source: Betzler et al. 2017)
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Male’ Island
The Male’ Island geology was studied to a limited extend by Dr. André Droxler (Flury, 2009). In
this study, based on borehole studies undertaken in the past, he established that Male’ Island is
built upon the Holocene reef formation developments on top of a Pleistocene platform. Two
Pleistocene edifices were identified: a wide section on southern half of Male’ and a narrow section
on the northern half. The southern section and around IGMH site are about 10-13 m deep but the
northern section was identified as 22-27 m deep. Radio-carbon dating and borehole surveys by
Riyaz et al., (2008) confirmed these findings. The Halocene growth usually contained
unconsolidated sediments while the Pleistocene layers contained karstified limestone. As found in
other studies (for example Gischler et al., 2008; Kench et al., 2009) the lower layers contained
sediments about 11,000 to 8000 years old and the upper layers contained sediments about 6500
years old.
Male’ Island is a heavily modified island with numerous man-made developments. The reef
system has been reclaimed up to 45-50% of its original size. Shore protection has been constructed
all around the island. All the remaining shallow reef areas have been dredged to create harbours.
It is also described as the most densely populated city in the world with over 50,000 per sq km. At
least 60% of the island now comprises of buildings ranging between 1 to 15 floors.
The reef system of Male’ is moderate, covering over 231 Ha within the shallow reef. The length
of the reef system is 2.02 km and width at its widest point is 1.4 km. The reef system and the island
are oriented in an East-west direction. The outer reef line extends a further 80 m towards the
southern side and 440 m towards SE. The southern and Southeastern corner is regarded as the
oceanward side facing open ocean swell and wind waves. The northern and north western
shoreline is regarded as the atoll lagoon ward side facing wind waves from within atoll lagoon.
The reef slope facing atoll lagoon is steep reaching deeper waters within a distance of few metres
(See Figure 5.18). Slope on the southern and SE corner are gentler due to the presence of strong
wave activity.
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Figure 5.18: Bathymetry around Male’

Source: Naar et al., (2008), p9

Villigili Island
The reef system of Villingili is the smallest among the four project sites, covering about 55 Ha
within the shallow reef. The length of the reef system is 850m and width at its widest point is
about 750 m. The island sits in the middle and has been partly reclaimed. The outer reef line
extends a further 330 m towards SE and is connected with what appears to be a drowned section
of the reef. The northern and western side is considered the inner lagoon side. The southern side
and much of the eastern side is considered the oceanward side due to swell exposure and strong
reef rim.
Gulhifalhu Island
Gulhifalhu reef is a moderate 365 Ha reef with one permanent (reclaimed) island and an additional
island in the process of being reclaimed. The length of the reef is 2800 m and width at its widest
point is 1630 m. The reef system is oriented in an east west direction. The existing island on the
west was reclaimed in August 2010 and is about 23 Ha within low tide area. The island is heavily
protected with rock and geobag revetments. The newly reclaimed land on the east was started
during 2020.
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The reef is characterised by an inner lagoon of about 180 Ha (covering 31 % of the reef), shallow
reef flat of about 230 Ha (63% of the reef) and a reef slope of about 95 Ha.
The depths on the shallow reef flat are between -0.9 and -2.2 m and the average depth is around 1.6 m MSL (See Figure 5.19). The deep lagoon has depths ranging between -3.0 to -22.0. The
shallowest zone on the reef is on the south-eastern and southwestern rim with elevation reaching
-0.8m MSL. The reef is characterised by gentle reef slope on the southern side and a steep sloping
reef on the northern, eastern and western side. These patterns correlate to strength of wave and
current activity around the reef.
There are no site-specific publicly available geological assessment information for the site.

Figure 5.19: Bathymetry around Gulhifalhu (Source: Gulhifalhu Reclamation EIA)

Thilafushi Island
Thilafushi reef system is the largest of the four sites with about 400 Ha. The length of the reef is
2800 m and width at its widest point is 1630 m. The reef system is oriented in an east west
direction. The island has been reclaimed partly with municipal waste and partly with dredged sand
from the lagoon. The reef has a deep inner lagoon about 118 ha or about 30% of the reef system
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Detailed assessments are known to have been undertaken at Thilafushi for port feasibility study
but the data is unavailable for public use. Similarly, data on Villingili and Gulhifalhu are only
limited to shallow depth assessments.
5.3.2

Reef slope failure around Male’

The following background information is also based on the literature review undertaken for
Hulhule’-Male’ Bridge EIA and IGMH 25 storey building.
Concerns were raised around stability of reef slope around Male’ following collapse of a section
of the reef in 2002 on the NE corner of Male’, particularly infront of the present Hulhumale’ Ferry
Terminal. Subsequent studies were initiated to determine the causes and consequences of the
collapse.
The cause of the failure was largely attributed to a solid jetty build from concrete in the affected
area. Riyaz (2008) reports that “..couple of years after completion of its construction and beginning
of operations, on February 2002 the slope in that area failed taking down the jetty, parts, blocks
and debris of reef deep into the atoll lagoon. Due to this failure numbers of new cracks are
developed in the various parts of the reef flat and the reef slope. Some of these cracks extend 2030 m into the slope.” The study found that reef collapse had occurred in at least three other
locations around Male’. It authors notes that they were inclined to believe that “... reef slope
failures that has occurred on the northern part of Male` reef is due to stress induced by the
excessive weight that was put on the island subsurface from various development activities.”
However, this study lacked the means confirm this finding, such as seismic studies and evaluations
at other reef collapse sites, particularly those in untouched reefs.
A more thorough assessment was commissioned though MFR Géologie-Géotechnique SA from
Switzerland. The study also assisted by Dr. André Droxler, who has undertaken a number key
geological studies in the Maldives. The study used all existing borehole data and high resolution
bathymetry surveys undertaken for the Male’ area (Naar et al., 2008) to determine the potential
causes and existing risks.
The study found that in addition to the reef collapse of 2002, there was evidence of seven other
undated failures on the eastern reef slope of Male’ (Flury, 2009). The study also found numerous
other points around Male’, particularly the NW corner, which it recommended for further study.
The report establishes that there could be a potential future slope failure in the area, but when such
an event could occur cannot be predicted with current information. This finding as also backed by
Riyaz et al, (2008). The key findings from the report are to undertake detailed geotechnical
investigations of the area (including underwater high-resolution surveys, seismic survey), a
moratorium on developments on the northeast half of Male’ and caution in undertaking cement
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grout for foundations. They also recommend avoiding all piling activities for the NE corner which
may cause vibrations.
The slope failures on the NE corner raises concerns over construction closer to the reef of Male’
Island. However, potential past reef slope failures on the western side, where the proposed project
is located is limited. The most notable indication of reef slope failure is on the northwestern corner
of Male’ (Riyaz, 2007; Flury 2009). This site is located on about 1000 m north of the project site.
Assessment of the bathymetric conditions on the western side showed steep slopes with no
indication of past reef failures (see Figure 5.20).
Figure 5.20: Bathymetric model of the western side of Male’ showing the steep slopes and lack slope failure

Source: Flury, 2009, p26

Despite the absence of past failures, a number of overhangs have been reported by Flury (2009)
and JICA (1992). The report by JICA specifically highlighted the presence of these features (see
Figure 5.21) and was later confirmed using multi-beam echo sounder surveys (see Figure 5.22).
Field assessments at the sites confirmed the presence of these overhangs but the horizontal depth
of these features were generally less than 5 m. Thus, there was no indication that these features
were extending well into the reef and underneath the existing reclaimed area.
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Figure 5.21: Overhangs on the western reef slope

Source: JICA (1992)
Figure 5.22: Overhangs on the western reef slope

Source: Flury, 2009, p28
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5.3.3

Engineering geology and anticipated ground condition

Project specific ground investigations have been completed for a total 31 sites offshore but only
the results of the 11 sites were available at the time of this report preparations. The location of the
survey sites are presented in Figure 5.23.

Figure 5.23: Geotechnical survey drilling locations

Detailed results for the 11 sites are presented in Appendix H. The geological description in the
logs were prepared by ARUP and Fugro based on BS 5930:2015 and Clark & Walker (1977) for
description and classification of carbonate materials. The following summary of the results are
based on the Specimen Design Report (page 18 and 19) prepared by ARUP.
“Ground conditions along the alignment are heterogenous, with large variations in material types
and properties over short distances. This is a direct reflection of the organic emplacement
mechanism, where coral reefs have been gradually buried overtime. A description of the materials
encountered is provided in the remainder of this section.
Reclamation Fill is anticipated below the mainline alignment on the islands of Male’, Gulhifalhu
and Thilafushi. On Villingili, reclamation material is anticipated beneath the onshore turnaround
facility, bus stop, etc. The thickness range, based on historic borehole data and water depths
estimated from historic aerial satellite imagery, is approximately 1 to 5m. The thickness of
reclamation will be thicker in areas where water was deeper, and so reclamation can be anticipated
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to thicken towards the reef edge. The thickest material is likely proximal to existing seawalls and
revetments. This material is highly variable, comprising sand and coral gravel, mostly 1 to 3cm in
diameter.
Other than Fill, three material types have been encountered by the project specific GI, which have
been classified using the Clark & Walker (1977) system for the classification of carbonate
materials, and simultaneously been described according to BS5930:2015 for further detail.
As suggested by the Clark & Walker system, the carbonate materials are classified with reference
to grain size, carbonate content and strength. The matrix for the classification chart of carbonate
materials are presented in Figure 5.24.

Figure 5.24: Classification Chart for Carbonate Materials (Source: Clark and Walker, 1977)

As a general categorisation, the overall stratigraphy (based on the prevailing material type) can be
described as:
-

Generally, the upper material in the sequence is classified as very soft to hard, non-indurated
carbonate GRAVEL Where encountered, it is generally described as extremely weak to very
weak, offwhite to light greyish brown destructured coral limestone in a matrix-supported
offwhite to light greyish brown, very loose to medium dense carbonate sand.
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-

Typically, underlying the gravel mantle the material is classified as moderately weak, slightly
indurated CALCARENITE which is described as very weak to weak, off-white to mottle
brown, distinctly weathered coral limestone.

-

At depth, material encountered is generally classified as weak to moderately strong,
moderately indurated, LIMESTONE which is described as weak to medium strong, off-white
to light greyish brown, partially weathered coral limestone.

-

Cavities have been encountered in a majority of the project-specific boreholes completed to
date. The average size of the cavities is about 1m, but generally ranges from 0.2m to 2.2m (57
nos. cavity). Some larger cavities have also been encountered outside of this range, which
range in size from 3.7m to 4.5m (3 nos. cavity).

Whilst the above general stratigraphy is indicative of the anticipated ground conditions, in reality
the geology is highly variable both vertically and laterally. The gravel, calcarenite and limestone
strata described above are interbedded, as typically illustrated by MBH02 and MBH05. Gravel
pockets could be encountered in deeper ground and calcarenite/limestone could be encountered at
shallower depths. Voids are unevenly distributed throughout the ground”.
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5.4 Water
5.4.1

Ground water quality

Groundwater was sampled from 6 sites among which one site was a borehole. Salinity of the
borehole was at 25.42 ppt, significantly higher than other sites which ranged from 0.01 to 6.72
ppt. pH of the sites ranged from 7.30 to 8.06. pH of groundwater has a higher acceptable range of
6.5 to 8.5. Faecal contamination was present at all sites. It was lowest at the borehole which had
7 colony forming units (CFU) per 100 ml.
Groundwater monitoring stations were setup at WAMCO sites in Male’ and Thilafushi.
Groundwater taken from the WAMCO site in Thilafushi was black. The site was reclaimed with
burnt rubbish hence any groundwater here has been greatly impacted by this. Faecal coliforms
here were more than the maximum detectable limit of 2420 CFU/100 ml. pH was at 7.33 and
salinity was at 2.5 ppt.
Table 5.6: Groundwater quality results
Parameter
Physical appearance

Salinity (‰)
pH
Faecal Coliform (MPN/100 ml)
Total Petroleum Hydrocarbon (mg/L)

5.4.2

GW1
Clear
with
particles
8.06
0.71
364
NA

GW2
Clear
with
particles
25.42
7.30
7
NA

Results
GW3
GW4
Clear
Clear
with
with
particles particles
7.65
7.96
6.72
0.47
366
236
NA
NA

GW5
Clear
with
particles
7.79
0.01
120
NA

GW6
Opaque
and
black
7.33
2.50
>2420
NA

Marine water quality

Sand Borrow Area

The results of borrow area baseline measurements are presented in Table 5.7 and laboratory results
are presented in Appendix I.
Sites W19, W25, W26, W27, W45, W46 and W53 are within the proposed sand borrow area for
this project. This was also the site that was to borrow sand for Gulhifalhu dredging and
Reclamation project. Data collected for the seawater quality monitoring for the Gulhifalhu project
is used in this section (Boskalis Westminister Contracting Ltd, 2020a).
The pH of samples taken from the sand borrow area had an average pH of 8.33. This is the normal
pH range for seawater in tropical setting like the Maldives. pH levels lower than 7.4 are known to
stress corals by impeding their calcification process.
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Turbidity was measured onsite with the turbidity probe with an accuracy of ±2%. Thus, readings
up to -2 NTU indicates zero turbidity. There was no turbidity detected at any of the sampling sites
within the sand borrow area. All the readings were taken at this site after the dredging works
completed for the Gulhifalhu Port reclamation project.
Turbidity spikes can be expected during dredging. Turbidity can become problematic for the coral
reef ecosystem and marine life when it persists for longer periods. Filter feeders and
photosynthetic organisms like corals and seagrass will be stressed under high turbidity.
Total Suspended Solids (TSS) was below Limit of Quantification (<5 mg/L) at all sampling
locations, indicating high level of clarity in the water column.
Salinity level of the samples averaged 35.45 ppt, and all the samples were within the optimal range
for salinity prescribed by the EPA.
Nitrite levels of the sample collected were very low and just at the lowest detectable limit. The
average Nitrate level of the samples was 2.9 mg/L, well within the optimal range of <5 mg/L
prescribed for Nitrate in seawater by EPA.
Nitrates can enter the seawater from run-off from non-point sources, excessive nitrate in water can
cause algal blooms which can negatively impact organisms in the area.
Phosphates which are a limiting factor for algal growths were ranged from 0.96 mg/L and 0.60
mg/L.
Bridge Site

In addition to the samples collected from the sand borrow area, 16 seawater samples were taken
along the proposed Bridge area. The results of bridge surroundings baseline measurements are
presented in Table 5.8 and laboratory results are presented in Appendix I. The water results from
sampling point W36 was obtained from the environmental monitoring project for Gulhifalhu
reclamation (Boskalis Westminister Contracting Ltd, 2020a). Temperature, pH, salinity, turbidity
and TSS data for sampling sites W05, W106, W07, W10, W11 and W15 were taken from the
Gulhifalhu weekly water quality monitoring report (Boskalis Westminister Contracting Ltd,
2020b). Nitrate, Nitrite and Phosphate for these sites were measured on 4th October 2020. For
samples W101, W102, W103, W104, W105, W109, W113, W114, W115 and W116, water
sampling for all parameters was completed on 4th October 2020. TSS values among all tested sites
were at limit of quantification (lowest detectable value with the equipment) of <5 mg/L.
Samples around Malé reef were taken from the west of Rasfannu Beach and at the south western
reef edge. Both sites had similar results for all parameters tested. pH was at 8.29, Salinity at 34.38
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ppt. well within the optimal ranges for these parameters by the EPA. Turbidity of the samples
were very low and well below the lower stress threshold level for corals (3 NTU). Nitrites averaged
0.012 mg/L. Phosphates ranged from 0.50 to 0.21 mg/L while nitrates averaged at 8.1 mg/L, more
than 3 units above the recommended maximum of 5mg/L. Since these sites are close to the
shoreline, diffused source pollution like discharge of raw sewage, and stormwater runoff may
contribute to the higher nutrient levels here. In addition the release of dewatering water into the
harbor may also contribute to the elevated nitrate levels in the area.
Two seawater samples was taken from the channel between Malé and Villingili. pH level of the
samples was at 8.2, and well within the normal range for seawater. Only nitrates from W103
(Maathila) were higher than recommended here, at 8.1 mg/L. W36 which is about 500m from
Maathila site had acceptable nitrates level of 2.8 mg/L, as per EPA recommended guidelines.
For samples taken around Villingili, including one from the western channel, pH ranged from 7.7
to 8.24. Lower pH values of 7.7 and 7.6 were measurements taken onsite with the Eureka Manta
probe which has a 0.2 accuracy for pH sensitivity. The lower pH readings here may be attributed
to the time of measurement at around 07:50 AM when sunlight may not have been enough for net
negative carbon output meaning rate of carbon fixation by photosynthesis could still be lower than
rate of CO2 output from respiration and decomposition. Turbidity was very low among all sites
with the highest being 0.132 NTU at W105. No turbidity was detected at W106 and W15 which
was measured onsite. Salinity was higher than the on site measurement/ These samples were tested
ex situ at the MWSC laboratory. Salinity around Villingili ranged from 33.22 to 37.52 ppt, still
within acceptable limits for seawater salinity. Differences in onsite measurements and laboratory
readings maybe due to equipment sensitivity and calibration differences as well as sample changes
during transport and storage before testing. Phosphates and nitrites from these sites averaged at
0.184 and 0.0114 mg/L respectively. Nitrates ranged from 7.6 to 10 mg/L, 2.6 to 5 mg/L above
EPA recommended value.
A total of 5 samples were taken from around Gulhifalhu. pH here ranged from 7.8 to 8.31. Lower
pH values were the readings taken onsite. Salinity here ranged from 36.07 to 37.58 ppt, higher on
average than readings from Villingili. Turbidity ranged from 0.23 to 0 NTU (for onsite readings).
Phosphates ranged from 0.05 to 0.34 mg/L while nitrates averaged at 0.0106 mg/L. Nitrates were
higher here as well, ranging from 6.5 to 8.4 mg/L.
Samples taken along the southside reef of Thilafushi had a mean pH of 8.27. Three samples were
taken along this reef. Two along the path of the bridge and one further away, meant to serve as a
control. Turbidity along these sites were low, ranging from 0.103 to 0.114 NTU. TSS was below
detectable limits. Salinity averaged at 34.8 ppt. Phosphates ranged from 0.09 to 0.16 mg/L while
nitrites were at 0.003 to 0.012 mg/L. Nitrates were higher than optimal range recommended by
EPA. Nitrates ranged from 7.7 to 8.1 mg/L.
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Table 5.7: Marine water quality assessment results from MWSC laboratory
Parameter
Temperature (oC)
pH
Conductivity (µS/cm)
Salinity (o/oo)
Turbidity (NTU)
TSS (mg/L)
Phosphate (mg/L)
Nitrite (mg/L)
Nitrate (mg/L)

W101
22.3*
8.29
34.38
0.108
0.108
<5
0.50
0.009
8.3

W102
22.1*
8.29
34.38
0.122
0.122
<5
0.21
0.015
7.9

W36
29.2
8.2
35.43
-0.10
-0.10
<5
0.15
0.002
2.8

W103
22.1*
8.30
35.67
0.109
0.109
<5
0.21
0.013
8.1

W104
22.1*
8.26
33.22
0.120
0.120
<5
0.22
0.011
8.0

W105
22.1*
8.24
34.43
0.132
0.132
<5
0.23
0.014
9.1

W106
29.0
7.6
37.52
-0.22
-0.22
<5
0.18
0.004
10.0

Results
W109 W05
22.1*
28.8
8.24
7.8
34.88 37.56
<0.1
0.23
<0.1
0.23
<5
<5
0.13
0.33
0.017 0.013
7.8
8.3

W15
28.8
7.7
37.47
-0.21
-0.21
<5
0.16
0.011
7.6

*Ex-situ temperature readings
Table 5.8: Marine water quality assessment results from MWSC laboratory
Parameter

Results
W26
W27
30.0
30.0

W19
29.6

W20
30.1

W25
30.0

8.4

8.4

8.3

8.4

53878

53915

53886

Salinity ( /oo)
Turbidity (NTU)

35.47
-0.28

35.48
0.02

Total Suspended Solids (mg/L)
Phosphate (mg/L)
Nitrite (mg/L)
Nitrate (mg/L)

<5
0.11
0.003
3.0

<5
0.14
<0.002
2.7

Temperature (oC)
pH
Conductivity (µS/cm)
o

W45
30.3

W46
30.0

W53
29.4

8.3

8.3

8.4

8.3

53871

53893

53875

53869

53825

35.46
-0.15

35.45
-0.26

35.47
-0.29

35.44
-0.26

35.45
-0.24

35.44
-0.13

<5
0.09
<0.002
3.2

<5
0.16
0.005
2.9

<5
0.14
0.002
3.1

<5
0.09
<0.002
0.4

<5
0.6
0.002
0.6

<5
0.12
0.003
2.5

(182)

W07
29.0
8.0
37.53
-0.21
-0.21
<5
0.16
0.013
6.5

W10
28.9
7.8
37.58
-0.20
-0.20
<5
0.11
0.006
8.1

W116
22.1*
8.31
36.07
0.132
0.132
<5
0.05
0.008
8.4

W11
28.9
7.9
37.57
-0.19
-0.19
<5
0.34
0.013
8.4

W113
22.1*
8.30
35.23
0.103
0.103
<5
0.09
0.003
7.7

W114
22.3*
8.27
34.08
0.114
0.114
<5
0.16
0.012
8.1

W115
22.1*
8.25
35.08
0.112
0.112
<5
0.10
0.007
7.9
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5.5 Beach and Coast
The project involves coastal developments, particularly land reclamation and piling, across four
islands. This section presents the baseline conditions at these islands. Particular focus has been
placed on Villingili Island as it is the only island with a functioning natural beach and is of
recreational importance to the public.
5.5.1

Male’ Island

Male Island coastal environment is heavily modified. The key changes over many years could be
summarised as follows:
a. Land reclamation of about 100 Ha or about 50% of the island over a number of years.
These include small reclamations and more recent large-scale reclamation (See Figure
5.25). The most reclamation is at the project site, where the Maldives Industrial Village
(MIV) is located. The area was originally developed as a harbour with a depth of about 4.0 m MSL but was later filled to reclaim land.
b. There are only three beaches: Rasfannu, Artificial Beach and Raalhugandu area. The first
two were developed artificially while the latter was formed due to erosion of dredge waste
from pile drilling placed in the area during Hulhule-Male’ bridge construction project.
c. The southern rim is protected by a breakwater funded by the Japanese Government during
the 1990s. The project also covered much of the revetment placed on the eastern and
western side of the island.
d. The northern and southern side has habours constructed and are heavily used.
e. The international port is located on the NW corner and the main national commercial port
is located on the SW corner and next to international port.
5.5.2

Villingili Island

Villingili Island also has a heavily modified coastal environment (See Figure 5.26). The islands’
western, northern and southern shoreline has been reclaimed at various stages since 1990s. There
are harbour basins on all sides except the southern side.
The island beach system has been broken down into three distinct cells due to harbour
development works and shore protection. The eastern beach is the longest with about 320 m but
has a narrow average beach width of about 6 m. The southern beach is approximately 230 m long
and has an average width of 10 m. The south beach sits between the southern revetment and the
revetment on the western end (See Figure 5.26). A breakwater deployed to partially control erosion
at this beach helps to keep a beach salient in the area. The western beach is the smallest with 130
m but has an average width of 15 m.
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There are numerous shore protection measures deployed around the island (see Figure 5.26). The
northern side is dominated by the presence of main harbour and its breakwaters. The eastern side
has the most coastline without significant modification. Only the ferry harbour exists on this side.
The southern side contains a revetment and terminates on the western end as a breakwater. The
western side has a harbour, a breakwater system, a solid jetty and a seawall constructed from
concrete L-blocks with rock protected toe.
As baseline assessment covering shoreline data and beach profiles were undertaken for monitoring
purposes and are presented in Appendix L.
5.5.3

Thilafushi Island

Thilafushi Island is a reclaimed island. Reclamation has been noticeably adhoc in the initial years
with more planned reclamations undertaken in the last 10 years (Figure 5.27). Given the industrial
nature of the island, the almost 70% of the shore line is dominated by harbour quaywalls.
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Figure 5.25: Coastal changes aound Male’ Island
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Figure 5.26: Existing coastal modifications at Villigili Island
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Figure 5.27: Existing coastal modifications at Thilafushi Island
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5.6 Physical Marine Environment
5.6.1 Sedimentation Rate
The stress threshold or the trigger value as the maximum daily sedimentation rate set by EPA is
15 mg/cm2/day. Thirteen out of the twenty monitoring sites recorded daily average sedimentation
rates above the set trigger value. Table 5.9 summarises the baseline sedimentation rate recorded
at monitoring points. For survey location, refer to Section 2.5. The key observations are as follows:
- Sedimentation rates recorded at both monitoring sites (MTL-T1 & MTL-T2) in Malé was
below the set trigger value.
- Sedimentation rate recorded at Maathila (MTL-T3) was at 43.30mg/cm2/day±17.54SE,
significantly above the trigger value. This is a seamount with a sandy top; hence it is likely
that disturbances caused by rough seas or severe weather conditions can result in increase in
sedimentation rate.
- Two monitoring sites in Villingili recorded sedimentation rates that exceeded the trigger
value: MTL-T4 located on the SE side of Villingili Reef and T-11X located on the SW side
recorded. The monitoring sites on the S and NW side of the reef recorded sedimentation
rates below this trigger value.
- Monitoring sites on the N (T-2) and NE (T-4) of Gulhifalhu recorded sedimentation rates
well above the trigger value. Both these sites are in very close proximity to the recently
reclaimed land on Gulhifalhu reef. Hence erosion of sand bund combined with weather
condition may be responsible for the high sedimentation rates at these sites. In contrast the
monitoring sites out the south east (T-6 and T-7) and south (T-9) recorded sedimentation
rates well below the trigger value.
- Highest sedimentation rate in Thilafushi was recorded at T-13 (Lions Head) located on the
southern side facing Vaadhoo, followed by MTL-T7. Both these sites recorded
sedimentation rates above the trigger value. Sediment traps placed on the SE side of
Thilafushi recorded average daily sedimentation rate well below the trigger value.
- Sedimentation rate monitoring sites around the proposed sand borrow area (T-10, T-20, T21, T-22, T-23 and T-24) recorded very high average daily sedimentation rates far exceeding
the trigger value. Severe weather condition and rough seas were recorded during this
monitoring period, and may have been main factor contributing the high sedimentation rates
at these sites.
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Table 5.9: Sedimentation Rate at sampling results

Site ID
MTL-T1
MTL-T2
MTL-T3
MTL-T4
MTL-T5
MTL-T6
MTL-T7
T-2*
T-4*
T-6*
T-7*
T-9*
T-11*
T-11X
T-13*
T-15*
T-19*
T-20*
T-21*
T-22*
T-23
T-24

5.6.2

Depth
(m)
2.5m
2.5m
10m
5m
2.5m
3m
2.5m
2.5m
3m
5m
5m
3.3m
10m
3.2m
2.9m
10m
3m
2.5m
2.7m
2.5m
2.5m
2.5m

Optimal Range:
Sedimentation Rate
(Daily maximum)

15 mg/cm2/day

Sedimentation Rate (mg/cm2/day)
Traps
A
9.71
4.49
17.88
92.89
8.90
13.80
31.59
484.87
25.58
9.52
6.65
3.07
3.30
23.17
62.96
1.83
410.28
32.22
274.65
55.80
356.39
112.49

B
13.00
4.89
56.92
56.42
9.49
12.99
31.18
130.82
37.41
7.84
6.41
2.02
6.84
26.29
29.96
1.44
696.91
92.17
20.13
25.32
342.07
99.54

C
9.88
13.46
11.83
57.19
9.15
7.03
16.65
98.57
28.32
9.81
4.27
1.75
3.64
19.54
57.34
1.20
565.06
76.80
92.87
88.25
422.08
T.M*

D
9.88
7.24
86.55
117.44
9.86
15.48
18.03
85.91
39.45
8.20
2.69
1.79
5.43
11.92
35.11
1.37
395.38
86.03
428.12
21.60
897.01
28.14

Average

±SE

10.62
7.51
43.30
80.99
9.35
12.32
24.44
200.04
32.69
8.84
5.00
2.16
4.80
20.23
46.34
1.46
516.91
72.06
203.94
47.74
504.39
80.06

0.79
2.08
17.54
14.83
0.21
1.84
4.02
95.41
3.39
0.48
0.94
0.31
0.82
3.09
8.12
0.13
71.21
13.33
91.92
15.52
132.03
26.23

Geotechnical characteristics of borrow sites

The following information is taken from Gulhifalhu Land Reclamation EIA, since the same
borrow area foot print is proposed to be used.
The Geotechnical survey was conducted in two stages. The first stage involved seismic reflection
surveys and the seconds stage covered vibrocore sampling.
The first step of the sand search campaign was a seismic reflection survey, with a large spacing
throughout the project area. The initial survey area was chosen as the southern half of North Malé
Atoll. This is based on the agreement signed between the Gulhifalhu Project Contractor and
Proponent, which stipulated the shortest distance to be used between the dredging area and
reclamation site. A spacing between sailed lines of approximately 1 km was chosen, to get an
initial idea of the area quickly.
At areas where a layer of unconsolidated sediment (which potentially indicates presence of sand)
of sufficient thickness was found, lines were sailed on a finer grid, to get a more detailed view of
the sediment layer(s). Spacing between these lines was approximately 300m. The area surveyed
on the finer grid mainly covers the area just north of Thilafushi, Gulhifalhu, Villingili and Malé.
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The seismic reflection data was processed to determine locations where sediment layers are
present. Based on these results, vibrocores were executed in the most promising locations.
Furthermore, additional vibrocores were executed at locations outside the areas of interest, as a
verification. Smaller samples were taken from the vibrocores and sent to the laboratory. If a
vibrocore had multiple layers, a sample was taken of each layer. In the laboratory, the samples
were analysed for Particle Size Distribution (PSD) using sieves of different mesh size. The primary
sand borrow area was identified based on these analyses. Table 5.10 identifies the relevant
properties of sand.
Table 5.10: Important properties of sand and their characteristics
Property

Definition

Importance

% Fines

< 63 μm

Determines characteristics of turbidity plume
(e.g. extent, settling speed)

D50

Median grain size

% Gravel

> 2000 μm

Determines geotechnical characteristics of
reclamation, together with heterogeneity and
other properties

Table 5.11 describes the properties of the sediment and the estimated volume of sand for the
selected Primary Borrow Area and Alternative Borrow Area..
Table 5.11: Properties of sand in the focus borrow areas
Area

Western
Primary
Area

% Fines

~ 10 %

D50

~ 200 μm

% Gravel

~5%

Volume
sand

12.9 Mm3

half of
Borrow
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5.7 Ecology
5.7.1

Terrestrial Environment

Terrestrial surveys were carried out at select locations of each island within the vicinity of the
proposed footprint of the work area and estimated impact area. This section provides a summary
of the key findings.
5.7.1.1 Malé Industrial Area
Located on the south-western side of Malé, the area can be referred to as the Malé Industrial Area
where the vegetation can be generally classified as an “Urban Landscaped Area”. Detailed
classification was not undertaken due to the lack of any significant vegetation in the area. Apart
from the general roadside vegetation, the only notable exception is the Malé Waste Transfer
Station site.
A list of the palm trees and other notable tree vegetation observed in this area has been highlighted
in Appendix J.
Malé Waste Transfer Station

The Waste Transfer Station in Malé is the closest to the landing site and is also the most vegetated
site. The site has been heavily landscaped, with native species being introduced to the site over
the past few years. The most notable vegetation species is the Casuarina (Fithuroanu, Casuarina
equisetifolia) trees planted along the periphery of the site. Other species observed at the site
include Sea Almond (Midhili, Terminalia catappa), River Tamarind (Ipili ipili, Leucaena
leucocephala), Tulip Tree (Hirundhu, Thespesia populnea) and Sea Lettuce (Magoo, Scaevola
taccada) A total of 9 palm trees (Ruh, Cocus nucifera) were also counted within the site.

Figure 5.28: Left – Large fithuroanu trees planted around the periphery of the Waste Transfer station in Male. Right – Aerial
view of the Male landing site.
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Roadside Vegetation and Industrial Blocks
Depending on the revised routes that will be brought forward to the operations of the Waste
Transfer Station during the construction phase of the project, it is likely that some of the roadside
vegetation in the area may need to be relocated.
However, as all the roadside vegetation found in the Male Industrial Area had been planted quite
recently, none of the trees are large trees and can be relocated easily.
Some of the species observed include Banyan Tree (Nika, Ficus benghalensis), Sea Almond
(Midhili, Terminalia catappa), River Tamarind (Ipili ipili, Leucaena leucocephala), Tulip Tree
(Hirundhu, Thespesia populnea) and Sea Lettuce (Magoo, Scaevola taccada).
The ground cover within the industrial blocks is overgrown with patches of pioneer species such
as Beach morning glory (Than’buru, Ipomoea biloba) along with several grass species.

Figure 5.29: Left – Midhili and Ipil-ipil are some of the more commonly planted roadside vegetation in this area. Right – A banyan
tree observed at the site

5.7.1.2 Villingili Southern Side
Villingili Island is located on the southern rim of North Malé Atoll. The island measures
approximately 32 Ha and is the most vegetated island along the proposed bridge route.
The proposed design includes a partial reclamation of the southern side of the island to
accommodate the landing sites for the island, along with an access road that will move northbound
along the western side of the industrial area of Vilingili, including a road along the south-central
side of the existing outer ring road of the island.
The most significant impacts from the project will be due to the proposed development of the
access roads and its accompanying features, as the actual bridge route is outside the island’s
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existing terrestrial boundary. However, it is likely that during the construction phase the actual
work area may project into the vegetated area along the southern shoreline of the island. Hence,
the south-east corner, the industrial area and the south beach area of Villingili has been surveyed
for its terrestrial significance.
Additionally, detailed information has been provided on the rare Cedar Mangrove tree observed
within the south-east corner of Villingili.
A list of the palm trees and other notable tree vegetation observed in this area has been highlighted
in Appendix J.
South Beach / Barbecue Area
The western most side of the assessed area of Vilingili, covering the southern beach area, barbecue
area and the vegetation along the outer ring road of this area.
The outer ring road area is where the old southern shoreline of the island used to be prior to its
reclamation, hence several shoreline species are observed in this area including, Sea Almond
(Midhili, Terminalia catappa), Sea Trumpet (Kaani, Cordia subcordata), Sea Poison Tree (Kimbi,
Baringtonia asiatica), Weeping Fig (Faiykudhi Nika, Ficus benjamina), Tulip Tree (Hirundhu,
Thespesia populnea), Hibiscus (Veyo-Dhigga, Hibiscus tiliaceus), Kuredhi (Ironwood, Pemphis
acidula), Boakashikeyo (Pandanus, Pandanus tectorius) and Sea Lettuce (Magoo, Scaevola
taccada).
Approximately 11 Palm Trees (Ruh, Cocos nucifera) were observed along the south side of the
ring road, with an additional 23 Palm trees observed just north of the ring road, within the
boundary block of the Senahiyaa Flats.
The area is also a heavy use area by the locals for activities such as boat repair work (along the
shoreline), BBQ’s, picnics…etc contributing to a lot of mixed waste. Additionally, the
homeowners in this neighbourhood frequently plant ornamental and fruit-bearing species in the
area as well.
The vegetation observed at the south beach area can be classified as mixed woody vegetation, with
coastal strand vegetation observed along the shorelines.
The most notable loss of vegetation would be the large Kaani, Veyo-Dhiggaa, Midhili and Palm
trees which fall directly within the proposed development area (along the access roads). The island
is unlikely to be able to accommodate all these trees and due to the age and size of some of these
trees, their relocation to another island may prove to be difficult.
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Figure 5.30: Left & Right – A variety (Veyo-Dhigga) of the Hibiscus tree observed in Vilingili where its characteristic
features include lying on its side and growing in multiple directions.

Figure 5.31: Left – Mixed waste and gardening areas are commonly observed in the area. Right – The large Kaani trees
observed close to the proposed roundabout.

Figure 5.32: Left – Boat repair work is common in this area. Right – The BBQ area – a heavy use area during weekends.
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Vilingili Industrial Area
The central part of the assessed area of Villingili, covering the industrial zone of the island, and
the proposed access road of the project is planned for development along the western side of this
area.
Some of the species observed in this area include, Japanese Cherry (Jeymu, Mutingia calabura),
Sea Almond (Midhili, Terminalia catappa), Banyan Tree (Nika, Ficus benghalensis), Sea
Trumpet (Kaani, Cordia subcordata), Tulip Tree (Hirundhu, Thespesia populnea), Hibiscus
(Veyo-Dhigga, Hibiscus tiliaceus), Kuredhi (Ironwood, Pemphis acidula), Boakashikeyo
(Pandanus, Pandanus tectorius) and Sea Lettuce (Magoo, Scaevola taccada).
Approximately 7 Palm Trees (Ruh, Cocos nucifera) fall within the proposed development/work
area, while a further 20 trees were observed less than 10m from the proposed work area of the
project.
The area is also a heavy use area by the for industrial activities such as fibre work, fish processing,
supply of gas and fish to the community.
The vegetation observed at the industrial area can be classified as an urban landscaped area.
The most notable loss of vegetation would be the loss of vegetation along the development
footprint and the potential loss of shoreline vegetation close to the proposed work area of the
project. Especially the area shoreline vegetation close to the proposed reclamation area of the
project.

Figure 5.33: Left – A Banyan tree observed close to the shoreline. Right – The shoreline vegetation (left area of the photo),
may potentially be removed/relocated during the development phase of the project as reclamation activities are undertaken in
this area.
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Figure 5.34: Left – A sea almond tree observed at the Maldives Gas Site, this is the corner most property, closest to the
landing site of Villingili. Right – Small developments observed on the western most side of the industrial area, where the
proposed access road will be developed.

South East Corner
The eastern most side of the assessed area of Villingili, covering the southern east corner of the
island.
The area is one of the most densely vegetated areas of the island and is also home to a rare
Mangrove tree which has been explained in detail below.
Some of the species observed in this area include, River Tamarind (Ipili ipili, Leucaena
leucocephala), Sea Almond (Midhili, Terminalia catappa), Banyan Tree (Nika, Ficus
benghalensis), Sea Trumpet (Kaani, Cordia subcordata), Tulip Tree (Hirundhu, Thespesia
populnea), Hibiscus (Veyo-Dhigga, Hibiscus tiliaceus), Kuredhi (Ironwood, Pemphis acidula),
Boakashikeyo (Pandanus, Pandanus tectorius), Boashi (Heliothrope, Tournefortia argentea) and
Sea Lettuce (Magoo, Scaevola taccada).
Approximately 2 Palm Trees (Ruh, Cocos nucifera) were observed within 20m from the proposed
development/work area.
Though the area is not heavily used by the local community, it is still frequented by people for
photography as the area is home to a rare mangrove tree, an abandoned early-tourism era building
site, and offers great views of the ocean.
The vegetation observed in this area can be classified as mixed woody vegetation with groves of
Ipil-ipil with several walkable routes.
The most notable loss of vegetation would be the potential loss of shoreline vegetation close to
the proposed work area of the project.
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Figure 5.35: Left & Right – The abandoned building site observed in this area.

Figure 5.36: Left – The view of the canopy as seen from the ground inside the Ipil ipil groves. Right – Ipil ipil is the most
abundant species in this area, and can be observed in small groves.

Figure 5.37: Left – The area has footpaths and open areas under the canopy allowing easy accessibility. Right – The area
offers great views of the ocean on the leeward side of the island due to its ease of accessibility.

(197)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Cedar Mangrove Tree (Maru Gas)
The south-east corner of Vilingili is home to a single Cedar Mangrove (Maru Gas, Xylocarpus
rumphii) approximately 5-7m in height. The tree is observed in a depressed area of the ground
(4.170306°, 73.487745°), and severely leaning towards the south-east (laying on its side).
However the renewed leaves on the tree indicate healthy growth.
Though 17 young seedlings were spotted during the assessments, natural regeneration of the tree
is poor due to high canopy cover in the area. This is evident due to no seedling growing beyond
the height of a couple of feet in size being found in the area.

Figure 5.38: The Maru Gas (Xylocarpus Rumphii, Cedar Mangrove) located in Villingili, seen heavily leaning towards the
south-east, lying on its side, observed in a depressed area of the ground.
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Figure 5.39: Left – Ungerminated seeds observed on the ground. Right – Leaves of the plant

Figure 5.40: Left & Right – Young seedlings of the tree. A total of 17 young seedlings were observed at the site in September
2020
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5.7.1.3 Gulhifalhu - Existing Island
Gulhifalhu – Existing island is located on the western side of Gulhifalhu Reef. The existing island
measures approximately 26 Ha with <0.4 Ha of the south-western side falling within the proposed
bridge route. Though the actual area is small, since the development footprint falls directly within
the existing vegetation line of the island, it is likely that a more significant number of vegetation
removal/relocation is needed for Gulhifalhu than Villingili.
A list of the palm trees and other notable tree vegetation observed in this area has been highlighted
in Appendix J.
South Western Corner
Located on the SW side of the existing island of Gulhifalhu, the area has been heavily landscaped
over the past few years. In addition to the planted palm trees and other mixed woody vegetation
species, several pioneer species have overgrown along the shorelines on this side of the island.
Approximately 20-30 small to medium sized palm trees (Ruh, Cocos nucifera) fall directly within
the proposed development area (along the bridge route) with an additional 5-10 palm trees falling
within the proposed work area for the project. It is likely that these trees will be relocated to other
parts of Gulhifalhu since there is a lot of cleared areas observed on the island that can
accommodate these.
Additional species observed at the site include Japanese Cherry (Jeymu, Mutingia calabura),
(Fithuroanu, Casuarina equisetifolia), Sea Almond (Midhili, Terminalia catappa), River
Tamarind (Ipili ipili, Leucaena leucocephala), Tulip Tree (Hirundhu, Thespesia populnea),
Hibiscus (Dhigga, Hibiscus tiliaceus), Banyan Tree (Nika, Ficus benghalensis) and Sea Lettuce
(Magoo, Scaevola taccada).

Figure 5.41: Left – Ruh is the most commonly planted shoreline vegetation on the island. Right – Large Jeymu trees are
observed at the site
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5.7.1.4 Thilafushi South-Eastern Side
The south eastern half of Thilafushi could be described as a heavily modified reclaimed area with
only pioneer vegetation. Two notable vegetated areas are observed at this area, namely Site A
(4.179918°,73.443687°), & Site B (4.178897°, 73.446300. While Site A is located towards the
end of the proposed bridge route where the roundabout of Thilafushi has been proposed
(4.179918°,73.443687°), Site B is located where the proposed channel connecting the two
harbours of Thilafushi.
Notable tree species observed at these sites include Japanese Cherry (Jeymu, Mutingia calabura),
(Fithuroanu, Casuarina equisetifolia), Sea Almond (Midhili, Terminalia catappa), River Tamarind
(Ipili ipili, Leucaena leucocephala), Tulip Tree (Hirundhu, Thespesia populnea) with the
occasional Palm tree (Ruh, Cocos nucifera).
The ground cover is overgrown with beach morning glory (Than’buru, Ipomoea biloba) with
patches of Castor plants (Aamanaka, Ricinus communis), Sea Lettuce (Magoo, Scaevola taccada)
along with several grass species.
A list of notable trees and vegetation observed in this area has been highlighted in Appendix J.

Figure 5.42: Left – A permanent water body observed in Site A, along with large amounts of construction waste. Right –
Than’buru is the common ground cover species observed at both sites.
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Figure 5.43: Left – Site A as seen from above. Right – Site B as seen from above

5.7.1.5 Summary of Terrestrial Flora
The following is a summary of the terrestrial flora observed at each survey site.
Table 5.12: Inventory of flora observed or reported at the surveyed site(s)
Distribution (ACFOR1)

Name
Malé
SW

Villingili
S

Gulhifalhu
SW

Thilafushi
SE

Dhivehi ruh

R

A

A

O

Country almond

Midhili

R

C

R

R

Hibiscus tilaceus

Sea hibiscus

Dhiggaa

R

A

C

A

Pandanaceae

Pandanus tectorus

Screw pine

Boa kashikeyo

-

O

-

O

Rubiaceae

Guettarda speciosa

Nit pitcha

Uni

-

O

-

O

Malvaceae

Thespesia
populnea

Tulip tree

Hirun'dhu

R

C

C

A

Family

Scientific

English

Arecaceae

Cocos nucifera

Coconut palm

Combretaceae

Terminalia
catappa

Malvaceae

Ehretiaceae

Dhivehi

Cordia subcordata

Sea trumpet

Kaani

-

A

-

R

Calophyllum
inophyllum
Ochrosia
borbonica

Alexander
Laurelwood

Funa

-

F

R

F

Corkwood

Dhun'buri

-

R

-

R

Moraceae

Ficus benghalensis

Banyan tree

Nika

R

R

R

R

Moraceae

Ficus benjamina

Weeping Fig

Faiy-kudhi nika

-

R

-

-

Mutingia calabura

Japanese Cherry

Jeymu

-

O

C

C

Cedar Mangrove

Maru gas

-

R

-

-

River Tamarind

Ipil ipil

O

A

O

A

Sea Poison Tree

Kinbi

-

R

-

-

Guttiferae
Apocynaceae

Mutingiaceae
Meliaceae
Fabaceae
Lecythidaceae

Xylocarpus
rumphii
Leucaena
leucocephala
Baringtonia
asiatica

Verbenaceae

Premna obtusifolia

Premna

Dhakan'dhaa

-

R

-

-

Goodeniaceae

Scaevola taccada

Sea Lettuce

Magoo

R

F

F

C

Lythraceae

Pemphis acidula

Iron wood

Kuredhi

-

F

O

F

Rubiaceae

Morinda Citrifolia

Cheese fruit

Ahi

-

O

-

O

Boraginaceae

Tournefortia
argentea

Heliothrope

Boashi

-

R

R

R

Euphorbiaceae

Ricinus communis

Castor Plant

Aamanaka

-

R

R

O

Convulvulaceae

Ipomoea biloba

Beach morning glory

Than’buru

O

O

F

C

Casuarinaceae

Casuarina
equisetifolia

Australian pine tree

Fithuroanu

O

-

R

O
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Distribution (ACFOR1)

Name
Family

Scientific

Cyperaceae
Poaceae
Asteraceae
Graminae
Cuscuta sp.

NOTE:

English

Dhivehi

Malé
SW

Villingili
S

Gulhifalhu
SW

Thilafushi
SE

Cyperus
conglomeratus

‐

Mirihi

R

R

C

C

Lupturus repens

-

-

R

-

F

C

-

-

-

R

C

C

Crowfoot grass

Maahui

-

-

O

O

Love Vine

Velanbuli

-

R

R

R

Launaea
pinnatifida
Dactyloctenium
aegyptiacum
Convolvulaceae

ACFOR: A: Abundant; C: Common; F: Frequent; O: Occasional; R: Rare

5.7.1.6 Summary of Terrestrial Fauna
General Characteristics
As the occurrence of fauna was found to be minimal during the brief survey period, faunal survey
was carried out based on similar conditions found elsewhere in the Maldives, field observations
and local accounts on species found at the above mentioned locations during the field visits. To
complete a detailed study of birds found at these sites, it will require several months of observation.
An inventory of the fauna found is presented in Table 5.13.
Birds
The most commonly observed species is the Kaalhu (Corvus Linnaeus) and the only other resident
bird were the Koveli (Eudynamys scolopaceus) observed at all the survey sites.
The most common sea-faring and migratory birds known to frequent Villingili and Gulhifalhu
include Maakanaa (Ardea cinerea) Kiru-Dhooni (Sterna sumatrana) with the occasional spotting
of Iruvaahudhu (Casmerodius albus). Additionally, several sightings of Findhana (Actitis
hypoleucos) were also made along the shorelines of both Villingili and Gulhifalhu.
Reptiles and Mammals
Records of reptiles and mammals are minimal. The only terrestrial mammals recorded were the
Fruit bat (Pteropus giganteus ariel) and the rat (Rattus norvegicus) found at all 4 islands.
Only 4 terrestrial reptile species were identified: namely one gecko (Hemidactylus frenatus), the
White-spotted supple skink (Lygosoma albopunctata), the Island blind snake (Ramphotyphlos
braminus) and the Common garden lizard (Calotes versicolor).
Though some of these species were not spotted on site, based on previous understandings on
Maldivian biodiversity, it is safe to assume that these species will be present at all 4 islands.
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No other reptiles or mammals were recorded at these sites and no turtle sightings or nesting sites
were observed at any of the surveyed sites. However, a few sightings were made in the lagoon by
the field team members during their marine surveys.
Crustaceans and Amphibians
The only crustaceans observed on these islands were the Little Ghost crab (Ocypode cordimana)
and the Variable Land Hermit Crab (Coenobita variabilis) found on the beach.
No amphibians were observed during the field visit
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Table 5.13: Fauna inventory at proposed project sites
Category

Family

Birds

Ardeidae
Corvidae
Sternidae
Cuculidae
Ardeidae
Ardeidae
Scolopacidae
Pteropodidae
Felidae
Muridae
Agamidae
Scincidae
Typhlopidae
Gekkonidae
Ocypodidae
Ocypodidae
Parapaguridae

Mammals

Reptiles

Crustaceans

NOTE:

O: Observed; R: Reported

Species
Casmerodius albus
Corvus sp.
Sterna sunmatrana
Eudynamys scolopacea scolopacea
Ardea cinerea
Nycticorax nycticorax
Actitis hypoleucos
Pteropus hypomelanus maris
Felix sp.
Rattus sp
Calotes versicolor
Lygosoma albopunctata
Ramphotyphlos braminus
Hemidactylus frenatus
Ocypode cordimana
Ocypode ceratophtalmus
Coenobita variabilis
/

Dhivehi
Name
Iruvaahudhu
Kaalhu
Kiru Dhooni
Koveli
Maakanaa
Raabondhi
Findhana
Vaa
Domestic Cat
Meedhaa
Bondu
Garahitha
Hoanu
Kiru kakuni
Kiru kakuni
Baraveli

English Name

Malé

Villingili

Gulhifalhu

Thilafushi

Great White Egret
Crow
Black-naped Tern
Asian Koel
Grey Heron
Black-crowned Night Heron
Common Sandpiper
Variable Flying Fox,
Bulhaa
Rat
Common garden lizard
White-spotted supple skink
Island blind snake
Gecko
Little Ghost crab
Stalk-eyed Ghost crab
Variable Land Hermit crab

O/A
R/R
O/C
O/C
O/R
R/F
O/C
O/A
O/A
O/C
R/R
R/R
O/A
O/F
R/C
O/A

O/R
O/A
O/F
O/A
O/C
O/O
O/C
O/A
O/A
O/A
O/A
O/F
O/F
O/A
O/A
O/C
O/A

O/R
O/A
O/C
O/C
O/C
O/O
O/C
O/C
O/A
O/C
O/C
R/R
R/R
O/A
O/A
R/C
O/A

R/R
O/A
R/F
O/C
O/C
O/R
O/C
O/C
O/A
O/A
O/C
R/R
R/R
O/A
R/C
R/F
O/A

ACFOR: A: Abundant; C: Common; F: Frequent; O: Occasional; R: Rare
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5.7.2

Marine Ecology

Qualitative and Quantitative benthic substrate and fish census survey was carried out at select
locations of the reefs within the vicinity of the proposed footprint and estimated impact area. A
detailed assessment report is presented in Appendix K. This section provides a summary of the
key findings.
5.7.2.1 Malé Western Side Reef
Reef Flat
The reef flat on the western side of Malé extends 20 – 30 m from the tetrapod breakwater and the
reef edge. Water depth along the reef flat varies between 2 – 3 m.
Reef flat is predominantly made up of a rocky pavement covered in thin layer of coral sand and
unconsolidated rubble. No significant live coral coverage was observed in this zone. The dominant
fish species observed at this site were Blue Triggerfish (Odonus niger) and Spotted Unicornfish
(Naso Brevirostris).
Two superficial cracks were observed on the reef flat near the proposed bridge footprint in Malé.
The first crack starts from the tetrapod breakwater and run parallel along the reef flat, (estimated
length: 75, width: 12 cm). The second crack runs parallel along the reef flat and is about 45 m long
and 11 cm wide. Sand and rubble is observed to have filled both cracks over time.
Reef Edge
The reef flat terminates to a distinctive reed edge, with width varying between 2 m and 4 m. Water
depth at the reef edge was 2 m to 4 m.
This zone is relatively flat and is dominated by hard benthic substrate interspersed with sand, rocks
and loose coral rubble. Occasional patches of dead rocks allowed a thriving community of
tunicates (Didemnum molle) and sea urchins (Echinostrephus molaris). Few Painted Rock
Lobsters (Panulirus versicolor) were also observed amongst the rocks and crevices.
During the survey a Hawksbill Turtle (Eretmochelys imbricata) was observed resting in a rock
mound. This species of sea turtle is listed as critically endangered in the IUCN Red list and is also
protected in the Maldives.
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Overall live coral coverage was very poor along the reef edge. Main coral types observed along
the reef edge were massive (Porites sp. and Goniopora sp.) and branching corals (Pocillopora
sp.). Only one Crown of Thorn Seastar (Acanthaster plancii) was observed during the survey.

Figure 5.44: Left panel shows crack along the reef edge, Right panel shows a Crown of Thorn Seastart hiding in a crevice
and a recently killed Porites sp colony. in white

Reef Slope
Reef slope around the W side of Malé is be characterized by a near vertical slope inclining at an
angle about 80°, descending from the reef edge. Upper reef slope was covered in a layer of sand
and some of the coral colonies were smothered in sand. Recently killed Pocillopora sp. colonies
was also observed covered in turf algae. Dominant coral types observed in this area were massive
(Porites), encrusting (Leptoseris) and branching corals (Pocillopora sp. and Tubastratae
micranthus).
Several caves and overhangs were observed down the reef slope. Lower reef slope also
experienced heavy accretion of sediment, which was observed from the crevices and caves,
burying some of the live coral colonies. These caves housed small schools of Squirrel Fishes and
Solider Fishes (Sargocentron spiniferum and Myripristis murdjan). On the lower reef slope,
isolated colonies of azooxanthellate Tubastraea micranthus, Siphongorgia sp. and Cirrhipathes
sp. corals were observed.
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Figure 5.45: Both panels shows cave formation at about 25 m depth

Summary of Quantitative Surveys
Photo quadrat survey was conducted at three sites on the western side of Malé reef (Table 5.14).
For survey location, refer to Section 2.5.
Survey results showed that reef on the western side of Malé was relatively poor in terms of live
coral cover (approx. <5%). Overall at all survey locations the dominant benthic substrate types
were abiotic (rocky pavement and sand). Dominant biotic components recorded were macroalgae
and sponges.
The highest number of fish species and diversity was also recorded from T-101 (5 m). However,
the highest fish density was observed from T-102 (10 m). This is due to the high abundance of
Blue Triggerfishes (Odonus niger) recorded at this site.
Table 5.14: Summary of coral cover and fish survey at Malé
Survey Site

Depth

Live Coral Cover

Fish

Description

(m)

%

±SE

Species
Richness

Fish per
m2

Diversity (H)

T-101 (5 m)

W

5.0

5.20

2.74

32

1.57

2.92

T-102 (5.5 m)

SW

5.5

1.82

0.63

29

1.30

2.78

T-102 (10 m)

SW

10 .0

2.93

0.84

25

3.42

1.25

Transect
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Table 5.15 summarises the Protected Species, and Threatened Species and their abundance at the
transect survey locations in Malé.
Table 5.15: Summary of protected species and threatened species observed at Malé Reef
IUCN Red List
Category

Protection Status

Shabby Parrotfish
(Chlorurus sordidus)

Least Concern

Protected

 T-101 (5 m) - 3
 T-102 (5.5 m) - 3
 T-102 (10 m) - 3

Five Saddled Parrotfish
(Scarus scaber)

Least Concern

Protected

 T-101 (5 m) - 2

Steephead Parrot fish
(Chlorurus strongylocephalus)

Least Concern

Protected

 T-101 (5 m) - 3

Longnose Parrotfish
(Hipposcarus harid)

Least Concern

Protected

 T-102 (10 m) - 3

Critically Endangered

Protected

 T-102 (5 m) - 1

Species

Hawksbill Sea Turtle
(Eretmochelys imbricata)

Transect –
Abundance Category

5.7.2.2 Maathila
The tear drop shaped knoll reef known as Maathila (considered as a potential drowned reef) is
situated on the atoll rim between Malé and Villingili. The W and S edge of the reef slopes from
the top reef rim steeply at about 70° to 80°. While N and E side of the top reef slopes down gently
at an incline of approximately 50° – 60°. Significant variations in substrate composition and
abundance were observed at different depths assessed.
Rising from the channel to approximately 9 m at the shallowest point, the central and inner rim of
the top reef at Maathila is mainly comprised of large rock boulders, coarse coral rubble and sand.
Turf algae dominated the large rock boulders at this depth. Along with high turf algal coverage,
these rock pinnacles had lush growth of encrusting and boring invertebrates including sponges
(Hippospongia, Psuedaxinella), zoanthids (Palythoa caesia), Soft Didemnum (Didemnum molle)
and hydroids (Plumularia sp.). Encrusting coralline algae (Mesophyllium sp.) was also observed
competing for space on the dead rocks and dead corals.
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Figure 5.46: Left panel shows a variety of invertebrates bored and encruisting on the rocks, Right panel shows a colony of
Delicate Hydriods

Live coral cover on the top reef at W and S side was low and estimated to be less than 10%. The
major coral types observed were massive, encrusting and few branching species. Prominent
massive coral genera observed was Porites, Favia and Goniastrea. Majority of the encrusting
species belonged to juvenile Echinopora and Montipora. Top reef on the N and E sections inclines
gradually and is predominantly made up of sand and coarse rubble, layering the rocky pavement.
The fish life on the top reef was abundant and harboured various fish species. The most dominant
fish species observed were Yellow Back Fusilier (Caesio xanthonota) and Blue Stripe Snapper
(Lutjanus Kasmira).
Due to the position of the reef, this site is exposed to heavy marine traffic. A significant amount
of ghost fishing gear, metal slabs and other debris were observed from the top reef. A dead
Hawksbill Turtle was observed tangled in a fishing line on the southern rim of the top reef at 12
m.
Reef slope margin on the W and S side of Maathila are morphologically distinct and can be
characterized by the presence of a steep wall. Top reef from the E and N side of the reef inclines
gradually with high accumulation of sand and rubble.
Similar to the top reef, high turf algal coverage was observed from the non-living benthic
substrates at this site. In comparison to the top reef, a general decreasing trend of live coral
richness and abundance was observed on the reef slope. The distribution and significance of
species situated in this zone are greatly connected to the variations in tidal currents and other
hydrodynamic factors.
Live coral coverage on outer reef slopes of the W and S section of the reef consisted mainly of
azooxanthellate midnight coral (Tubastraea micranthus) and Octocoral types (Siphongorgia sp.,
Annella mollis and Cirrhpathes sp.) to a depth of 40 m. Tubastrea micrantha growth was observed
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abundantly growing outwards from the wall into the channel. Heavy sediment fall was observed
from the cave structures that were observed at depths around 30 m on the W section of the reef.
Fish life on the slope is less diverse compared to the top reef and the most dominant fish species
observed were schooling Yellow Back Fusilier (Caesio xanthonota) and Orange Basslet
(Pseudanthias squamipinnis).
Summary of Quantitative Surveys
For quantitative surveys at Maathila a transect line was deployed at 20 m depth along the western
edge of the reef slope (Table 5.16).
Predominant benthic substrate at this site belonged to abiotic types (sand, pavement and rubble).
Live coral cover at this site was low, making 2.77 % ± 1.13SE. This can be attributed to the high
sediment cover here. The most abundant coral genera recorded was Leptastrea (16.7 %),
Leptoseris (13.3 %) and Montipora (13.3 %). Majority of the coral colonies were smaller in size
and had encrusting growth forms.
Fish assemblage along the transect area was relatively low with 24 species belonging to 10 families
encountered. The most abundant fish families recorded from Maathila were Chaetodontidae (5
species) and Serranidae (4 species). The most abundant invertebrate species recorded from the
transect area was Echinostrephus molaris. A list of all the fish and invertebrate species observed
here is provided in Appendix K.
No protected species or threatened species was recorded along this transect at Maathila.
Table 5.16: Summary of coral cover and fish survey at Maathila
Survey Site
Transect
T-103 (20 m)

Depth

Live Coral Cover

Fish

Description

(m)

%

±SE

Species
Richness

Fish per
m2

Diversity
(H)

W

20 m

2.77

1.13

24

0.67

2.77
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5.7.2.3 Villingili Reef
Villingili Island is located on the southern rim of North Malé Atoll. The reef system measures
approximately 68 Ha. The lagoon is widest towards the SE side of the island (~360 m) and
narrowest towards the W side of the island (~10 m).
South Eastern Side
Reef on the SE side is characterized as a high wave exposure zone with periodic ocean swells. The
average depth of the reef flat ranges from 1 – 5 m extending towards a distinctive reef edge. The
reef flat, reefs edge and slope on the SE side was dominated by rocks and rocky pavement covered
in a layer of turf algae.
Only a few colonies of Pocillopora meandrina and massive type coral colonies (Porites sp.) were
observed within the reef flat. The reef edge showed a relatively uniform coral community with
coral types that are typically robust to high wave exposure. Reef slope on this side of the island
inclines gradually into the channel basin. Live coral coverage was low down the slope. Few small
caves were also observed down the slope.
East and North Eastern Side
Generally, the reef health on the E and NE side of the island was poor. Results from the broad
scale Manta Tow Survey along this area showed that live coral cover was poor (<5%) with very
high percentage of dead corals covered in algae and macroalgal growth.
North Western Side
The NW reef is extensively used for snorkelling, diving and other water sports activities. The reef
flat that extends from the shoreline towards the channel is about 50 m in width and is observed to
compose mainly of sand and coral rubble. The reef flat does not support significant coral colonies.
The reef flat terminates to a reef edge, and a few boulder shaped coral colonies were observed to
occur at this zone. Majority of the corals belonged to massive type Porites and encrusting species
belonging to Agariciidae. Reef slope inclines steeply to the atoll basin until a sandy bottom at
about 20 m.
South Western Side
The reef flat facing the SW beach is used by fisherman and boat owners as a harbor for their small
vessels. This beach is also used to repair the smaller boats. There is also a makeshift channel on
the southwestern side used for boats. Reef flat extends from the shoreline to approximately 330 m
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to the reef edge on the south western corner. A significant number of debris and fishing gear was
observed in the shallow reef flat. No significant live coral cover was observed within this zone,
and was mainly made up of coral rubble and sand. However, moving towards the reef edge large
boulder shaped coral colonies were observed,

Figure 5.47: Left panel shows a large colony of Porites forming a microatoll. Right panel shows clumps of Tubinaria ornata
growing on a dead rock

Moving past the reef flat a distinct ridge of cemented rocks and dead coral boulders covered in
turf algae and crustose coralline algae was observed. This zone is exposed to strong waves caused
by the westerly winds. No significant live coral colonies were observed in this area.
Reef slope at this site is characterized by a steep slope of an angle about 70°. Reef slope on the
SW side has the highest live coral cover recorded around the island. Majority of the corals recorded
here belonged to Porites, Pocillopora and Montipora. The most significant characteristic of this
site is the presence of caves, pinnacles and overhangs on the south western corner (20 to 35 m). A
collapsed section of the reef was also observed at 30 m.

Figure 5.48: Left panel schools of Yellow-tail Basslets (Pseudanthias evansi) around a large colony of Tubastra micranthus,
Right panel shows Tubstrate micracanthus colonies on a section of the reef that has collapsed
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Southern Side
On the southern side of Villingili, reef crest extends ocean wards to about 60 m at the widest point
and steeps gently towards the upper reef slope. The average water depth of this zone varied
between 0.5 - 6 m. This zone was dominated by hard benthic substrate interspersed by sand and
unconsolidated coral rubble. Live coral coverage between the algal rim and upper reef slope is
dominated by scleractinian massive coral types (mostly Porites sp. but also Platygyra lamelina
and Favia favus) and short-thick branching types (Pocillopora meandrina).
High turf algal coverage was observed from this area which could be due to the continuous
discharge of effluent from the sewage outfall pipe which is swept on the reef crest with the
incoming waves and currents. Apart from this, a rusty metal chain was also laid perpendicular on
the reef. A section of the reef crest is observed to have collapsed off the reef crest which formed
a swim through void. This is not a complete bed collapse and the outer rim of the reef crest was
intact. The length of the void measured 20 m and has a width of 5m. A consequential amount of
sediment/rubble mix eroded down the subsurface and onto the reef slope, smothering the corals
and other marine life.
Summary of Quantitative Surveys
Eight transects were surveyed around Villingili Island, representing the S, SE, N and SW sides of
the reef. For survey location, refer to Section 2.5. Hard coral cover ranged from 1%± 1SE (NW)
to 15.91%± 1.9SE (SW) of the substrate while the abiotic components (i.e. rock, sand and rubble)
dominated the benthic substrate composition throughout the island reef. Table 5.17 summarizes
the present snapshots of live coral cover and fish assemblage during the surveys.
Overall, T-106 (10 m) on the southwest side of Villingili has the highest coral cover with 15 hard
coral genera, followed by T-105 (5 m) south side with 15 hard coral and 1 soft coral genera (see
details in Appendix K). Most of the coral colonies observed were small in size and belonged to
encrusting and massive forms.
The highest diversity of fishes was recorded from T-11 (10 m) on the NW side of the island with
48 species belonging to 16 families. The most dominant fish families observed around Villingili
reef were Labridae and Pomacentridae.
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Table 5.17: Summary of coral cover and fish survey at Villingili Reef
Survey Site

Depth

Live Coral Cover

Fish

Description

(m)

%

±SE

Species
Richness

Fish per
m2

Diversity (H)

T-104 (6 m)

SE

6.0

4.18

1.87

17

0.41

2.65

T-104 (10 m)

SE

10.0

1.64

0.86

28

1.29

2.26

T-105 (5 m)

S

5.0

13.02

2.95

25

2.28

2.24

T-105 (10 m)

S

10.0

4.72

1.52

30

2.13

2.21

T-106 (5 m)

SW

5.0

10.30

2.3

13

0.37

2.41

T-106 (10 m)

SW

10.0

15.91

1.9

21

3.52

1.27

T-11 (2 m)

NW

2.0

1.00

1.00

49

3.14

1.87

T-11 (10 m)

NW

10.0

2.50

1.12

48

0.58

3.87

Transect

Table 5.18 summarises the Protected Species, and Threatened Species and their abundance at the
survey location in Villingili reef.
Table 5.18: Summary of protected species and threatened species observed at Villingili Reef
Species

IUCN Red List
Category

Protection Status

Shabby Parrotfish
(Chlorurus sordidus)

Least Concern

Protected

Bridled Parrotfish
(Scarus frenatus)

Least Concern

Protected

Dusky Parrot fish
(Scarus niger)

Least Concern

Protected

Least Concern

Protected

Least Concern

Protected

Least Concern

Protected

Longnose Parrotfish
(Hipposcarus harid)
Green Faced Parrotfish
(Scarus prasiognathus)
Ember Parrotfish
(Scarus rubroviolaceus)
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Transect –
Abundance Category
T-106 (5 m) – 3
T-106 (10 m) – 4
T-11 (2 m) – 2
T-11 (10 m) – 2
T-11 (2 m) – 2
T-11 (10 m) – 2
T-11 (2 m) – 2
T-11 (10 m) – 2
T-104 (10 m) – 3



T-104 (10 m) – 3






T-11 (2 m) – 2
T-11 (10 m) – 2
T-11 (2 m) – 2
T-11 (10 m) – 2
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5.7.2.4 Gulhifalhu Reef
Gulhifalhu Reef is located on the southern rim of the North Malé Atoll. The reef is fairly large
with about 365 Ha, with a distinctive inner lagoon surrounded by a shallow reef flat. The inner
lagoon occupies about 63% of the total surface area of the reef system. There are a number of rock
patches distributed across the inner lagoon supporting corals and other marine life.
The reef flat surrounding the inner lagoon is widest on the southern side (~300 m) and narrowest
on the northern side (~90 m). Water depth ranges from about 1.0 m to 2.0 m. This reef system has
been heavily modified over the years, with two separate islands reclaimed over the shallow reef
flats on the eastern and western sides of the reef. No significant live coral colonies were observed
on the remaining reef flat areas, and was predominantly made up of sand and coral rubble.
Similarly the reef crest on the around side of the reef comprised mainly of rocky bottom covered
in sand and rubble. Few coral colonies belonging to several genera was observed along the reef
crest on the on the SE, S and SW sides. On the northern section of the reef crest, no significant
coral colonies were observed.

Figure 5.49: Selected images showing general benthic composition observed on the northern side of the reef

The reef slopes down to approximately 30 m on the atoll ward side of the reef, where it meets a
sandy seafloor. The reef slope on the southern side of Gulhifalhu is a near vertical wall that inclines
into the ocean basin. Live coral coverage was highest on the reef slope near Hans Hass Place and
SW corner of the reef system. Hans Hass Place is a Marine Protected Area. The top reef at this
site is observed to have collapsed, and down the slope a number of caves can be observed. The
reef is steep past the reef edge, but gradually forms a slope at around 15 m depth. This continues
until it meets another terrace at around 40 m.
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Figure 5.40: Left - shows sediment covering the upper reef slope at SE. Right - shows benthic composition on the SW slope

Summary of Quantitative Surveys
Table 5.19 summarizes the results of the survey undertaken at Gulhifalhu. Live coral cover was
very low along the upper reef slopes on the NW, N and NE sides of the reef. The highest live coral
cover was observed on the southern rim of the reef.
Table 5.19: Summary of coral cover and fish survey at Gulhifalhu
Survey Site

Depth

Live Coral Cover

Fish

Transect

Description

(m)

%

±SE

Species
Richness

Fish per m2

Diversity (H)

T-2 (5 m)

N

5.0

0.50

0.50

24

0.98

1.68

T-4 (3 m)

NE

3.0

0.00

0.00

16

0.39

2.17

T-4 (10 m)

NE

10.0

1.50

0.76

36

3.33

1.21

T-6 (3.5 m)

SE

3.5

5.00

1.67

23

1.68

1.66

T-6 (10 m)

SE

10.0

12.11

2.65

25

1.988

2.08

T-8 (5 m)

S

5.0

10.50

2.41

13

2.70

0.34

T-8 (10 m)

S

10.0

11.78

2.93

14

3.34

0.76

T-9 (3.3 m)

S

3.3

3.50

1.67

37

0.58

2.93

T-9 (10 m)

S

10.0

13.50

4.72

62

4.37

1.81

T-10 (5 m)

SW

5.0

3.00

1.53

47

0.56

3.85

T-10 (10 m)

SW

10.0

10.50

5.08

50

0.60

3.91
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Table 5.20 summarizes the Protected Species, and Threatened Species and their abundance at the
survey location in Gulhifalhu.
Table 5.20: Summary of protected species and threatened species observed at Gulhifalhu Reef
Species
Green Sergeant
(Amblyglyphydidon batunai )
Two-colour Parrotfish
(Cetoscarus bicolor)

IUCN Red List
Category

Protection
Status

Vulnerable

Not-Protected

Shabby Parrotfish
(Chlorurus sordidus)

Least Concern

Protected

Longnose Parrotfish
(Hipposcarus harid)

Least Concern

Protected

Bridled Parrotfish
(Scarus frenatus)

Least Concern

Protected

Dusky Parrot fish
(Scarus niger)

Least Concern

Protected

Green Faced Parrotfish
(Scarus prasiognathus)

Least Concern

Protected

Ember Parrotfish
(Scarus rubroviolaceus)

Least Concern

Protected
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Transect –
Abundance Category
 T-4 (10 m) – 2









T-2 (5 m) – 2
T-4 (10 m) – 2
T-6 (3.5 m) – 2
T-6 (10 m) – 3
T-9 (3.3 m) – 2
T-9 (10 m) – 2
T-10 (5 m) – 2
T-10 (10 m) – 2

 T-9 (10 m) – 2
















T-9 (3.3 m) – 2
T-9 (10 m) – 2
T-10 (5 m) – 2
T-10 (10 m) – 2
T-6 (10 m) – 2
T-9 (3.3 m) – 2
T-9 (10 m) – 2
T-10 (5 m) – 2
T-10 (10 m) – 2
T-9 (10 m) – 2
T-10 (5 m) – 2
T-10 (10 m) – 2
T-9 (10 m) – 2
T-10 (5 m) – 2
T-10 (10 m) – 2

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

5.7.2.5 Thilafushi Southern Side Reef
Reef Flat
The reef flat here varies in width (50 – 65 m) and water depth (1 - 4 m). The dominant benthic
substrate observed at reef flat in this area comprises mainly of a rocky pavement covered in sand
and rubble. No significant live coral coverage or recruitment was observed in this area. High
levels of siltation was recorded; this was due to the continuous sediment runoff from the bund wall
on the SE side. Fish life on the reef flat was poor with the dominant fish species observed being
Blue Triggerfish (Odonus niger).
Reef Crest
Reef crest in Thilafushi reef steeps gradually, extending oceanwards to approximately 80 m at the
widest point which terminates to a steep upper reef slope. The average depth of the area varied
between 4 – 7 m. This zone is dominated by rocky boulders and pavement, interspersed with areas
of sand and rubble. Similar to reef flat at this site, high sedimentation was recorded smothering
some of corals observed here. Coral cover in this area was observed to be in a poor condition (<5
%) with only few corals belonging to massive Porites sp. Although these corals are generally
resistant to high sedimentation, chronic exposure would be lethal and would cause mortality. High
sediment retention on the reef edge could be one of the major reasons for a monospecific and less
diverse community of corals here. Surfaces of dead rocks and corals here were colonized by
tunicates (Didemnum molle) and boring sea urchins (Echinostrephus molaris).
Reef Slope
Further down at the reef slope, visual assessments showed that the reef was in a moderately healthy
condition. The most prominent feature observed from the upper reef slope was a long stretch of
notch on the southern rim of the SE corner. This shallow notch formation extended to
approximately 70 m along the reef. Dominant substrate observed from the upper reef slope was
rocky pavement covered in sand and rubble. The occurrences of dead corals covered in algae and
sand was also higher in this area.
Live coral coverage on the reef slope was in a poor condition on the upper reef slope at SE corner.
However, at the lower reef slope (15 m to 35 m) on the SE corner, thriving live coral communities
was recorded from the reef slope, overhangs, rocky outcrops and numerous caves. At about 25 m
on the SE corner, rock protrusion forming a small canyon was encountered with abundant fish and
coral life. The dominant fish life here belonged to the Caesionidae, Balistidae and subfamily
Anthiadinae. Live coral coverage was estimated to be around 30% on the lower reef slope
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throughout the southern rim of Thilafushi reef. The most dominant coral species observed were
Acropora sp., Porites sp., Goniastrea pectinata, Goniastrea retiformis, Tubastrea micrantha and
Pocillopora meandrina.

Figure 5.51: Left – small canyon at 25 m depth on the SE corner. Right – thriving coral colonies on the S side of Thilafushi

Summary of Quantitative Surveys
Quantitative coral reef assessments showed that overall reef system on the southern side is in a
moderately healthy condition. Six transects were surveyed around the Thilafushi reef, representing
the SE, S, and the Lion’s Head (S).
The highest live coral cover was observed from T-108 (5 m) and T-108 (10 m), both laid on the S
side of the Thilafushi reef (Table 5.18). A total of 17 coral genera belonging to 11 families was
observed from T-108 (5 m). The most abundant coral genera here were Porites, Favites,
Montipora and Leptoseris. At T-108 (5 m), 17 coral genera belonging to 9 families was observed.
Majority of the corals here had massive and encrusting growth forms. Soft corals belonging to the
genus Sarcophyton and Lobophytum was also recorded in few numbers along the transect area.
Live coral cover was lowest at T-107 (5 m) which was laid on the reef crest at SE side (Table
5.21).
The highest number of fish species was recorded from T-13 (2.9 m) with 49 belonging to 13 fish
families. The most abundant fish species observed here was Fine-lined Bristletooth (Ctenochaetus
striatus). Species diversity was highest at T-107 (10 m). The dominant invertebrate recorded from
all the sites was boring sea urchin (Echinostrephus molaris). Coral eating Drupella sp. snails and
Culcita shmedeliana Sea Stars were also recorded at all survey sites.
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Table 5.21: Summary of coral cover and fish survey at Thilafushi
Survey Site

Depth

Live Coral Cover

Fish

Description

(m)

%

±SE

Species
Richness

Fish per m2

Diversity
(H)

T-107 (5 m)

SE

5.0

1.17

0.65

27

1.404

2.267

T-107 (10 m)

SE

10.0

9.64

2.68

34

1.51

3.024

T-108 (5 m)

S

5.0

17.71

3.58

27

0.984

2.747

T-108 (10 m)

S

10.0

13.25

3.40

31

0.904

2.928

T-13 (2.9 m)

S

2.9

9.38

4.95

49

1.218

2.522

T-13 (10 m)

S

10.0

7.63

2.60

47

1.194

2.46

Transect

Table 5.22 summarises the Protected Species, and Threatened Species and their abundance at the
survey location in Thilafushi reef.
Table 5.22: Summary of protected species and threatened species observed at Thilafushi Reef
Species

IUCN Red List
Category

Protection
Status

Abundance Category

Least Concern

Protected







Least Concern

Protected



T-13 (10 m) – 2

Least Concern

Protected

Dusky Parrot fish
(Scarus niger)

Least Concern

Protected

Green Faced Parrotfish
(Scarus prasiognathus)

Least Concern

Protected

Ember Parrotfish
(Scarus rubroviolaceus)

Least Concern

Protected












T-13 (2.9 m) – 2
T-13 (10 m) – 2
T-13 (2.9 m) – 2
T-13 (10 m) – 2
T-108 (5 m) – 2
T-13 (2.9 m) – 2
T-13 (10 m) – 2
T-108 (10 m) – 2
T-13 (2.9 m) – 2
T-108 (10 m) – 2

Shabby Parrotfish
(Chlorurus sordidus)
Steephead Parrotfish
(Chlorurus strongylocephalus)
Bridled Parrotfish
(Scarus frenatus)

(221)

T-13 (2.9 m) – 2
T-13 (10 m) – 2
T-107 (10 m) – 2
T-108 (5 m) – 3
T-108 (10 m) – 3

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

5.7.2.6 Reefs near the sand borrow areas
Table 5.23 summarises the coral reef assessments undertaken on the top reef and upper reef slopes
at select locations in close proximity to the proposed dredging site.
The majority of the assessment sites showed fairly low live coral coverage with 13 sites showing
live coral cover less than 15%. Detailed assessment reports of all sites are provided in Appendix
K.
Table 5.23: Summary of coral cover and fish survey at reefs near proposed sand borrow area
Survey Site
Transect
T-12 (2.2 m)
T-14 (5 m)
T-14 (10 m)

Depth

Live Coral
Cover

Fish

Description

(m)

%

±SE

Species
Richness

Fish per
m2

Diversity
(H)

Bodugiri

2.2

3.00

1.33

49

0.59

3.89

3.0

3.00

1.11

53

0.63

3.97

10.0

12.78

4.65

55

0.66

4.01

Centara Ras
Fushi
Centara Ras
Fushi

T-15 (10 m)

Kuda Haa

10.0

19.00

5.26

52

14.84

0.33

T-19 (3 m)

Feydhoo Finolhu

3.0

1.00

0.67

58

0.69

4.06

T-19 (10 m)

Feydhoo Finolhu

10.0

1.50

1.5

60

0.72

4.09

T-20 (2.5 m)

Olhuhali

2.5

6.00

2.45

49

0.58

3.89

T-20 (10 m)

Olhuhali

10.0

18.50

7.92

49

1.21

2.52

T-21 (2.5 m)

Bangau

2.5

3.00

1.33

48

1.20

2.49

T-22 (2.5 m)

Kurumba

2.0

7.00

1.86

56

1.17

3.42

T-22 (10 m)

Kurumba

10.0

10.50

5.08

60

23.41

1.05

T-23 (3.5 m)

Dhiyaneru

3.5

3.00

0.82

48

1.21

2.49

T-24 (3 m)

Kandinmafalhu

3.0

22.50

7.46

27

11.87

0.64

T-28 (3 m)

Banana Reef

3.0

0.50

0.5

48

10.80

0.401

T-28 (10 m)

Banana Reef

10.0

2.00

0.82

51

23.62

1.15
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Table 5.24 summarises the Protected Species, and Threatened Species and their abundance at the
transect survey locations around proposed dredging area.
Table 5.24 Summary of protected species and threatened species observed at reefs near sand borrow site
Species
Blacktip Reef Shark
(Carchahinus melanopterus)
Green Sergeant
(Amblyglyphydidon batunai )

IUCN Red List
Category

Protection
Status

Abundance Category

Near Threatened

Protected

 T-22 (2.5 m) – 1

Vulnerable

Not-Protected



T-19 (10 m) – 2

















































T-12 (2.2 m) – 2
T-14 (5 m) – 2
T-14 (10 m) – 2
T-15 (10 m) – 2
T-19 (3 m) – 2
T-19 (10 m) – 2
T-20 (2.5 m) – 2
T-20 (10 m) – 2
T-21 (2.5 m) – 2
T-22 (2.5 m) – 2
T-22 (10 m) – 2
T-23 (3.5 m) – 2
T-24 (3 m) – 2
T-28 (3 m) – 2
T-28 (10 m) – 2
T-14 (10 m) – 2
T-19 (3 m) – 2
T-19 (10 m) – 2
T-22 (2.5 m) – 2
T-24 (3 m) – 2
T-12 (2.2 m) – 2
T-14 (5 m) – 2
T-14 (10 m) – 2
T-15 (10 m) – 2
T-19 (3 m) – 2
T-19 (10 m) – 2
T-20 (2.5 m) – 2
T-20 (10 m) – 2
T-21 (2.5 m) – 2
T-22 (2.5 m) – 2
T-22 (10 m) – 2
T-23 (3.5 m) – 2
T-28 (3 m) – 2
T-28 (10 m) – 2
T-12 (2.2 m) – 2
T-14 (5 m) – 2
T-14 (10 m) – 2
T-15 (10 m) – 2
T-19 (3 m) – 2
T-19 (10 m) – 2
T-20 (2.5 m) – 2
T-20 (10 m) – 2
T-21 (2.5 m) – 2
T-22 (2.5 m) – 2
T-22 (10 m) – 2
T-23 (3.5 m) – 2
T-28 (3 m) – 2

Shabby Parrotfish
(Chlorurus sordidus)

Least Concern

Protected

Steephead Parrotfish
(Chlorurus strongylocephalus)

Least Concern

Protected

Bridled Parrotfish
(Scarus frenatus)

Least Concern

Protected

Dusky Parrot fish
(Scarus niger)

Least Concern

Protected
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Species

IUCN Red List
Category

Protection
Status

Three-colour Parrotfish
(Scarus tricolor)

Least Concern

Protected

Green Faced Parrotfish
(Scarus prasiognathus)

Least Concern

Protected

Ember Parrotfish
(Scarus rubroviolaceus)

Least Concern

Protected

Abundance Category


T-28 (10 m) – 2
































T-14 (5 m) – 2
T-19 (10 m) – 2
T-12 (2.2 m) – 2
T-14 (5 m) – 2
T-14 (10 m) – 2
T-15 (10 m) – 2
T-19 (3 m) – 2
T-19 (10 m) – 2
T-20 (2.5 m) – 2
T-20 (10 m) – 2
T-21 (2.5 m) – 2
T-22 (2.5 m) – 2
T-22 (10 m) – 2
T-23 (3.5 m) – 2
T-28 (3 m) – 2
T-28 (10 m) – 2
T-12 (2.2 m) – 2
T-14 (5 m) – 2
T-14 (10 m) – 2
T-15 (10 m) – 2
T-19 (3 m) – 2
T-19 (10 m) – 2
T-20 (2.5 m) – 2
T-20 (10 m) – 2
T-21 (2.5 m) – 2
T-22 (2.5 m) – 2
T-22 (10 m) – 2
T-23 (3.5 m) – 2
T-28 (3 m) – 2
T-28 (10 m) – 2

5.7.2.7 Marine Protected Areas, Sensitive Sites
There are 8 Marine Protected Areas (MPAs) in North Malé Atoll.
The nearest MPA to the MTL project site are Hans Hass Place located on the south-western reef
edge of Gulhifalhu, and Lions Head located on the southern side of Thilafushi. The nearest MPA
to the proposed dredging area is Giraavaru Kuda Haa.
There are no environmentally sensitive areas within a 10 km radius of the project site.
The following is a list of MPAs in North Malé Atoll
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Table 5.25: Marine Protected Areas in North Male’ Atoll
Name

Description

Date number

Directive

1.

Hans
Hass
Place
(alternative
names:
Gulhifalhu
Kohlavaane and
Kiki Reef)

Located on the south-western reef edge of Gulhifalhu facing
Vaadhoo Kandu. It is an area about 100 m long set back in to a
large recess in the ref. The reef top is about 3 m and drops vertically
to a line of overhangs at 8 – 10 m. The western end is marked by a
large cavern at 10 – 15 m. There are further overhangs at 20 – 25
m. Small delicate purple seafans cover the ceilings of the
overhangs and in the caves are many species of grouper. The caves
are also full of immaculate soldierfish and shadow-fish soldierfish.
Commonly seen on this reef are the scribbled filefish, trumpetfish
and freckled hawkfish.

1st Oct 1995 -E/95/32

2.

Lions
Head
(Dhekunu
Thilafalhuge
Miyaruvani)

Lions head is on the south side of North Malé Atoll facing south
into Vaadhoo Channel. From the reef edge at about 8 m there is a
step down to a steep rubble slope where one can sit and watch the
sharks. To the right (west) as one faces out is a large overhang that
leads down to over 30 m depth. To the east is a line of small
overhangs in 10 – 15 that continues for about 150 .

1st Oct 1995 -E/95/32

The site is flushed with clear water from the 500m deep channel
making it ideal for viewing the Carcharhinus amblyrhynchos
(Grey reef Shark) that patrol the area. To the east of Lions head is
a long straight section of the reef with caves and overhangs.
Invertebrates such as lobsters, octopus
3.

Giraavaru Kuda
Haa

The pinnacle in a shape of a camel’s hump. The site features steep
slopes, a ridge and two “thila”s full of diverse marine species.
Famous for its macro life, such as nudibranchs leaf fish, flat worms
and small crustaceans. Cheilinus undulatus (Napoleon Wrasse) a
protected species, also listed on the IUCN red list, is reported to be
sighted.

1st Oct 1995 -E/95/32

4.

Banana
Reef
(Gaathu Giri)

The site is a famous dive site, with rich marine biodiversity. The
north-eastern end of the reef is arguably the best place to dive with
plenty of large caves, fascinating overhangs and deep gutters along
the majestic rock face. There is a large cave between 1m- 15m of
the western end of the site, with plenty of fish.

1st October 1995 E/95/32

(225)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report
Name

Description

Date number

5.

Nassimo Thila
(Lankan Thila)

Also known as Nassimo Thila. Long overhangs and caves between
15 and 20m extend almost the entire length of the eastern side.
Blue corals and nurse sharks are often seen in the caves. On the
reef top, many species of grouper including the large flower
grouper, white-lined grouper and peacock rock-cod are seen.

21st October 1999 10-C/99/38

6.

Thanburudhoo
Thila (HP Reef)

The entire length of the reef on the south west side is filled with
outcrops of reef, caves and crevices. The ceiling of the cave is
adorned with blue corals. Large schools of big-eye trevally and
blue-fin jack, rainbow runner, barracuda, and dog-toothed tuna are
seen commonly in this site. Carcharhinus amblyrhynchos (Grey
reef Shark) and Triaenodon obesus (Whitetip Sharks) are also seen
with the other pelagic species.

1st October 1995 –
E/95/32

7.

Rasfari Region

Rasfari Island is a roosting site for migratory birds and the beaches
are known for Sea Turtles Nesting. The surrounding reef of the
island is known to be rich in marine biodiversity. In the northwestern end of the wide Rasfari lagoon is a shallow plateau
surrounded by a steep slope reef. The plateau is covered with hard
corals and hosts a cleaning station for Manta alfredi (Manta Ray/
Enmadi) during the outgoing currents of the northeast monsoon.

1st October 1995 –
E/95/32

8.

Makunudhoo
Kandu

Makunudhoo Kandu Olhi is one of the diving highlights of the
north west. The reef top has good range of hard and soft corals and
on the outer slopes are sponges, seawhips and seafans. Eagle rays
can be seen here between November and May. Turtles and
Napoleon are also usually seen.

1st October 1995 –
E/95/32

9.

Huraa
Mangrove Area

A large mangrove area with the common mangrove associated
vegetation and other species can be found.

14th June 2006 – 174AB1/2006/13
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5.8 Noise and Vibration
The aim of the assessment was to establish the baseline condition of noise and vibration of the
project area and impact boundary. Noise and vibration measurements were collected from 7
locations in Male’, Villingili, Gulhifalhu and Thilafushi. Equivalent day (0700hrs-2200hrs) and
night (2200hrs-0700hrs) noise levels were calculated for each sample. Baseline noise and vibration
levels are presented under Table 5.26 and 5.27 below. Survey locations are presented in the Survey
Location Map under Appendix E.
Survey results were compared against WHO guidelines for community noise levels.
Noise levels calculated in 3 stations Male’ revealed that average day time noise levels were
between 40 – 70 dBA. Average night time noise levels were between 37 – 68 dBA. Highest noise
levels were observed at L3 located at WAMCO waste transfer station in front of Male’ Industrial
Village. Both night and day time noise levels exceeding WHO community levels for industrial
zones (70 dBA) were observed at L3. All other samples in Male’ were within the WHO community
noise levels.
Noise levels calculated in 2 stations in Villingili revealed that average day time noise levels were
between 38 – 63 dBA. Average night time noise levels were between 37 – 62 dBA. All samples
taken from Villingili were within the WHO community noise levels.
Noise levels calculated in 2 stations in Gulhifalhu and Thilafushi revealed that average day time
noise levels were between 37 – 54 dBA. Average night time noise levels were between 35 – 45
dBA. All samples taken from Gulhifalhu and Thilafushi were within the WHO community noise
levels.
Detailed graphs of the Noise measurement are presented in Appendix L.
Highest baseline vibrations levels were observed at Gulhifalhu residential quarters which was 50
RMS in X and Y direction and 47 RMS in Z direction.
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Table 4.26: Summary of Ambient Noise Quality Monitoring Results

ID

Date
23/09/2020
24/09/2020
L1_MWSCLAB_V
25/09/2020
23/09/2020
24/09/2020
L2_MICRON_V
25/09/2020
25/09/2020
26/09/2020
L3_WAMCO_M
27/09/2020
25/09/2020
26/09/2020
L4_M.NIYAMI_M
27/09/2020
30/09/2020
01/10/2020
L5_WAMCO_T
02/10/2020
31/10/2020
01/11/2020
L6_DHIRAAGU_M
02/11/2020
02/11/2020
03/11/2020
L7_RESIDENTIAL_G 04/11/2020

Time
(Start/Stop)
1600
1600
1630
1630
1900
1900
1900
1900
1500
1500
1500
1500
1030
1030
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L-Max dB A
63.4
65.1
62.6
40.5
40.3
40.5
70.3
78.1
76.3
44.5
45.2
45.6
38.2
39.9
38.1
46.5
44.5
43.2
60.0
58.3
53.5

Results
LEQ dB
-A
61.5
62.7
60.5
38.1
38.1
38.3
65.0
69.4
68.5
39.0
39.8
40.8
35.6
36.3
35.0
42.0
40.1
39.0
51.3
50.4
47.2

L-Min dB A
60.2
61.4
59.3
37.8
37.7
37.8
62.7
63.0
63.3
36.4
36.6
37.8
34.8
34.9
34.5
39.4
37.6
36.9
45.0
44.5
43.6
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Table 4.27: Summary of Vibration Measurement Results

ID

L1_MWSCLAB_V

L2_MICRON_V

L3_WAMCO_M

L4_M.NIYAMI_M

L5_WAMCO_T

L6_DHIRAAGU_M
L7_RESIDENTIAL_
G

Date
23/09/2020
24/09/2020
25/09/2020
23/09/2020
24/09/2020
25/09/2020
25/09/2020
26/09/2020
27/09/2020
25/09/2020
26/09/2020
27/09/2020
30/09/2020
01/10/2020
02/10/2020
31/10/2020
01/11/2020
02/11/2020
08/11/2020
09/11/2020
10/11/2020

Time
(Start/Stop
)
1600
1600
1630
1630
1900
1900
1900
1900
1500
1500
1500
1500
1030
1030
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X: dB g
RMS Avg
-49.0
-49.0
-49.1
-44.8
-44.6
-43.9
-45.9
-46.1
-46.0
-49.4
-49.6
-49.6
-48.8
-48.7
-48.7
-50.4
-50.4
-50.4
-50.0
-50.4
-50.6

Results
Y: dB g
RMS Avg
-46.9
-45.3
-45.4
-49.4
-49.6
-49.7
-44.0
-43.7
-42.9
-47.9
-47.9
-47.9
-48.4
-48.4
-48.4
-48.3
-48.4
-48.4
-50.7
-50.7
-50.8

Z: dB g
RMS Avg
-48.5
-46.6
-46.7
-44.6
-43.5
-43.1
-38.5
-38.2
-37.9
-46.0
-46.3
-46.5
-46.7
-46.8
-46.8
-46.9
-47.1
-47.1
-46.7
-46.2
-47.1
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5.9 Air Quality
Air Quality in the Maldives is impacted mostly due to open burning and incineration of waste,
construction activities, fuel combustion from vehicles and emissions from the operation of diesel
generators (ME,2019). The trans-boundary flow of air pollutants is also a contributor to the
reduced air quality of Maldives (United Nations Environment Programme, 2002).
Air pollution in Male’ region is also impacted by numerous construction projects. Construction
activities and operation of machinery may contribute to reduced air quality due to dust generation
and increased particulate matter.
An increase in vehicle purchases and vehicle movements due to the development of the bridge
may also impact air quality. With population growth and urbanization, the number of vehicle
imports to the Maldives has increased rapidly. It was reported that the total number of registered
vehicles in the country increased by more than 26.2% between the years 2004 and 2014 (ME,
2017). Records show that the most abundant type of vehicles in Maldives are motorcycles, there
are a total of 49,684 motorcycles in Greater Male’ Region as of 18th February 2020. The second
most abundant vehicles are cars, with a total of 2,386 cars in the Greater Male’ Region (Transport
Authority, 2020).
5.9.1

Sensitive Receptors

Sensitive receptors are identified as the areas or people that may have increased sensitivity or
exposure to air pollutants. These receptors have been identified mostly based on the proximity to
the project site.
Sensitive receptors within 500m of the project site at Male’ include WAMCO site office,
accommodation blocks, petrol station, food court, Villingili ferry terminal, Dharumavantha
Hospital, Hulhumale’ bus terminal, food vendors (Gaadiyaa), Kalhuthukalaa Koshi and
Kalhuthukalaa Koshi Mosque, Masjidhul Al Sulthan Muhammad Ibn Abdullah, joggers using
Boduthakurufaanu Magu, residential units, shops and people using the roads close to the project
site.
Sensitive receptors at Villingili include people working at the industrial zone, people using the
barbeque area and people working at institutions located close to the project site (eg: MWSC lab,
Medianet, Dhiraagu, Maldives Gas, STELCO) and those using the area for surfing and other types
of water sports.
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5.9.2

Baseline Conditions

Baseline air quality was tested at a total of 8 sites for a period of one hour at each site. The sites
were spread among the islands covered by the bridge, including Male’, Villingili, Thilafushi and
Gulhifalhu. Table 5.28 below provides a brief description of all sites for primary air quality
measurements.
Table 5.28: Description of Sites where baseline air quality was measures
#

Site

Location

Site Conditions

L01

Villingili 1

MWSC Laboratory

Ground Floor - Elevation 2m, on a fence wall,
near entrance gate

L02

Villingili 2

V.Micron

1st Floor Balcony of a residential unit - Semiopen area, 0.5m elevation from floor surface
Ground Floor - Vacant food outlet, 0.5m

L03

Male' 1

Tandoor Cafe'

elevation from ground on a bench, surrounding
areas were very crowded
Ground Floor - semi open shed, 0.5m elevation
from ground, High traffic area for heavy vehicles,
Lots of dust from dry soil

L04

Male' 2

WAMCO Site office

L05

Male' 3

M.Niyami

L06

Male’ 4

Dhiraagu

6th Floor Balcony- Semi-open area with plants

WAMCO Site office

Outside Office - Wide open area, Heavy vehicle
passage in adjacent road and construction site in
front, dust presence due to soil, open burning
landfill adjacent to site and smoke can flow with

L07

Thilafushi 1

3rd Floor Balcony of a residential unit - Semiopen area, 0.5m elevation from floor surface

wind direction, smoke was not flowing into site
at daytime sampling, thick smoke surrounded site
during night time sampling
L08

Gulhifalhu 1

GMIZL workers residence

Ground Floor- Semi-open area inside a corridor
of the residential building

All measurements have been compared with WHO air quality guidelines and US EPA National
Ambient Air Quality Standards. Primary air quality measurements are provided in Table 5.29
below. Detailed assessment of the primary air quality data is presented in Appendix K.
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Table 5.29: Primary Air Quality Measurements
Site

Place

Time

Sulfur
Dioxide
(ppm)

Nitrogen
Dioxide
(ppm)

Nitric
Oxide
(mg/m3)

Carbon
Monoxide
(ppm)

Temperat
ure (°C)

PM 1

PM 2.5

PM 4

PM 10

TSP

Villingili 1

MWSC Lab

Day

0.000

0.004

0.000

1.887

30.666

0.811

6.093

16.608

39.525

43.708

Villingili 1

MWSC Lab

Night

0.213

0.006

0.000

5.446

28.133

5.398

19.503

33.370

52.197

54.652

Villingili 2

Micron

Day

0.198

0.002

0.000

2.890

30.248

4.790

17.539

29.828

43.721

46.352

Villingili 2

Micron

Night

0.102

0.000

0.000

2.408

28.270

0.879

5.780

15.769

32.575

35.152

Male' 1

Tandoor

Day

0.002

0.003

0.000

3.256

31.567

0.911

5.887

13.538

25.703

29.254

Male' 1

Tandoor

Night

0.003

0.013

0.000

4.020

29.536

1.331

6.643

15.462

28.511

31.203

Male' 2

WAMCO

Day

0.000

0.009

0.000

4.172

33.536

0.867

6.780

19.421

60.308

80.297

Male' 2

WAMCO

Night

0.043

0.005

0.000

2.015

29.113

0.944

9.123

27.443

102.749

136.090

Male' 3

Niyami

Day

0.020

0.014

0.000

1.564

30.193

0.666

3.852

9.375

20.485

23.210

Male' 3

Niyami

Night

0.000

0.000

0.000

2.136

29.810

1.118

4.815

10.323

20.013

22.749

Thilafushi 1

WAMCO

Day

0.000

0.003

0.000

0.000

32.293

1.966

26.149

68.108

367.910

604.246

Thilafushi 1

WAMCO

Night

0.005

0.017

0.046

2.384

28.636

1.107

5.943

16.628

56.336

78.669

Day

0.015

0.010

0.000

1.587

30.430

2.741

5.613

8.236

12.326

12.659

Night

0.008

0.010

0.000

2.400

29.103

1.126

3.802

8.408

16.190

16.848

Standard

7.6

106.3

98.2

35.0

NA

NA

25.0

NA

50.0

NA

Time Period for Standard

24 hour

1 hour

Short term
exposure

1 hour

NA

NA

24 hour

NA

24 hour

NA

Gulhifalhu 1
Gulhifalhu 1

Worker
Residence
Worker
Residence
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5.9.3

Air Quality Levels from Secondary Data

Male’

Air quality was measured at Male’ during the CMFB project on a quarterly basis from 2016-2018.
Table 5.30 shows the average measurement of each parameter that was measured at the Male’ site
compared with the WHO standard. All parameters that were measured were within WHO
standards except for PM 2.5 and PM10 which exceeded the standards.
Table 5.30 Secondary air quality measurements in Male’

Parameter
Particulate Matter
(µg/m3 )

Toxic Gases
(µg/m3 )

Avg.PM2.5
Max.PM2.5
Avg.PM10
Max.PM10
Avg.SO2
Max.SO2
Avg.NO
Max.NO
Avg.NO2
Max.NO2
Avg.CO
Max.CO

Average

WHO Standard

24.84
80.98
261.10
682.15
0.15
0.43
0.31
0.24
0.04
4.02
9.53
18.65

25
25
50
50
20
20
200
200
200
200
40
40

A study by Budhavant et al published in 2015 showed that the average contribution to PM2.5
levels in Male’ is 30% from local sources and 70% from distant sources. The study also found that
levels of air pollution differ according to the seasons. Higher levels of pollution were recorded
during the dry season (January-April & Nov-Dec). During the dry season, 90% of PM2.5 is from
transboundary sources. Local sources that influence air quality in Male’ include sources of
incomplete combustion such as traffic, shipping and burning of waste (Budhavant et al, 2015).
The annual average PM2.5 levels in Male’ were recorded as 19 μg/m3 which exceed the WHO
annual standard of 10 μg/m3 . It was found that 71% of the samples taken in Male’ during the
week of sampling exceeded the 24 hour WHO guideline value of 25 μg/m3. Sea salt and aerosols
from the ocean also add to PM2.5 levels particularly in the months June-August (Budhavant et al,
2015). Average PM2.5 levels measured at Male’ as a baseline for this project was 6.183 μg/m3 .
This is well within the WHO 24 hour guideline value of 25 μg/m3. However, baseline
measurements were taken for 1 hour periods.
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Villingili

Secondary air quality measurements for Villingili have been sourced from the EIA for Thilafushi
Dumpsite Rehabilitation- MLD: Greater Male’ Waste-to-Energy Project (2020). Table 5.31 shows
the measurements taken at Villingili (Jameel & Faiz, 2020). All parameters measured were within
the standards recommended by WHO/ US EPA. The report also included a model showing the
dispersion of air pollutants from Thilafushi. The simulated maximum concentration of PM2.5,
PM10, SO2 and NOx at Villingili was below the WHO 24 hour guideline values.
Table 5.31 Secondary air quality measurements in Villingili

Parameter
Particulate Matter
(µg/m3)

Villingili

WHO / US EPA Standard

PM 2.5

22.1

25

PM 10

22.7

50

CH4

0.17

-

SO2

7.6

20

NO2

60.6

200 (1 hr) or 40 (1 year)

CO

1.5

40

Toxic Gases (µg/m )

Thilafushi

Secondary air quality measurements for Thilafushi have also been extracted from the EIA for
dumpsite rehabilitation. Table 5.32 shows the measurements taken at Thilafushi (Jameel & Faiz,
2020).
Levels of PM2.5, PM10, SO2 and CO measured at some sites in Thilafushi exceeded WHO/ US
EPA standards. This is believed to be due to the effects of smoke from the open burning of waste
at Thilafushi. Primary data measured at Thilafushi also showed that levels of PM2.5 and PM10
exceeded WHO standards.
The EIA also included model showing the dispersion of air pollutants from Thilafushi. Predicted
maximum ground level concentrations of PM2.5 at the dumpsite is 44 μg/m3 and 89 μg/m3 for

PM10. Both predicted measurements exceed the WHO guideline values. Predicted maximum
concentrations of SO2 also exceeds the WHO guideline value.
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Table 5.32 Secondary air quality data for Thilafushi

Parameter

AQ1

AQ2

WHO / US EPA
Standard

AQ3

PM 2.5

26.9

12.1

42.8

25

PM 10

26.5

19.3

88.4

50

CH4

34.3

12.8

49.7

-

SO2

25.3

9.8

32.4

20

Toxic Gases (µg/m3) NO2

59.5

56.0

64.9

200 (1 hr) or 40 (1
year)

-

126.6

-

40

Particulate Matter
(µg/m3)

CO
5.9.3.1 Summary

The assessment revealed that the air quality at Male’, Villingili and Gulhifalhu is generally good.
Areas where air quality level were low was WAMCO site with elevated levels of PM10 which
could be due to the high volume of heavy vehicle traffic and dust from dry soil. The amount of
PM 2.5 measured at Villingili was generally higher in comparison to the levels in Male’ which
could be due to Villingili being located closer to Thilafushi and the smoke from burning waste
reducing the overall air quality. Levels of PM2.5 and PM10 recorded at Gulhifalhu were better than
most sites. This could be due to the lesser vehicle use.
The assessment of the secondary data showed that the annual average PM2.5 levels in Male’ exceed
WHO standards and that 70% of contribution to PM2.5 levels in Male’ is from distant sources.
It was revealed that the air quality is significantly poor at Thilafushi compared with Male’ and
Villingili. Levels of PM2.5 and PM10 in Thilafushi exceed the recommended WHO standards. This
was also consistent with the findings from secondary data. This is expected to be due to the open
burning of waste and other industrial activities in Thilafushi.
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5.10 Recreational Resources
5.10.1 Male’
There are no significant recreational zones with the vicinity of the project site. However, currently
the driving schools use the Male’ Industrial Village (MIV) for driving lessons. Since it is a low
traffic zone, the area is ideal for driving lessons. Motorcycles, cars and trucks use the site for
practicing.
5.10.2 Villingili
Most recreational areas are located on Villingili Island.
5.10.2.1 Parks and recreational areas
The recreational areas of Villingili are presented in Figure 5.52.
The South East (SE) corner of Villingili is considered one of the main recreational areas of the
island. The distribution of recreational parks in the area is presented in Figure 5.33. Among these
parks, the following parks will be directly affected during the project. Table below provides a list
of the parks in the vicinity and how they are affected.
Table 5.33: Parks and recreational areas in the vicinity
Site
South Western Beach
Barbecue/Picnic area

Current use

Affects from the project

and One of the main picnic spots
with facilities for barbecue.
Beach is used for recreation. The
lagoon area is used to moor small
vessels, some of which are used
for recreational fishing and
diving

Parts of the area may have to
periodically
closed
during
vegetation removal, paving and
construction.
Beach
and
barbecue area access likely to be
provided

Eastern beach (Police beach and A popular swimming area for No direct affect but use may
Xie Xie Beach)
both Villigili Residents and increase as the SW beach is
Male’ residents. Currently used occasionally closed.
for water aerobics classes as well
Northwestern beach

A popular swimming area for No direct affect but user may
both Villingili and Male’ increase as the SW beach is
residents. Used for recreational occasionally closed.
water sports as well. An
important site for Male’ area
schools for learning to swim and
reef experience.
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5.10.2.2 Surfing
Villingili Reef has three surfing spots: the southeast corner surf point; the Villi’s Raalhugangu and
Villingili left Raalhugandu (See Figure 5.52). Among these, the Southeast Corner Surfpoint and
Villingili Left Raalhugandu is generally used by experienced surfers, while the Villi’s
Raalhugandu is used by both beginners as well as experienced surfers. The sites are used
frequently but is not as popular as the Varunulaa Raalhugandu in Male’. Consultations with surfing
community notes that closing any of the surfing points will affect their surfing options. In
particular, the Villi’s Raalhugandu is of critical importance due to beginner training activities. It
is likely that Southeast Corner Surfpoint and Villingili Left Raalhugandu will be temporarily
closed for the duration of the project due to the dangerous nature of works.
5.10.2.3 Diving
Villingili house reef is used for diving and dive training. The main areas identified for diving is
shown on Figure 5.51. Beginner training is usually undertaken on the northwest corner. More
experienced diving takes place on the SW corner and along the southern reef. The SW corner and
south side is likely to be closed for the duration of the project.
5.10.2.4 Snorkelling
Villingili house reef is used for snorkelling by residents of Male’ region and by tourists staying in
Villingili. The main snorkelling sites are on the east and northwest (See Figure 5.52). None of
these sites are directly within the project foot print.
5.10.2.5 Fishing
Recreational fishing is undertaken in Gulhifalhu reef pass, on the ocean side opening. Bait fishing
is also known to be undertaken occasionally close to the northwestern side of the reef. This practice
has been controversial by some locals. Recreational fishing at the reef pass opening will be
affected.
5.10.2.6 Water Sports
The northwest side is used for water sports and the Gulhifalhu reef pass is also occasionally used
for jet ski operation.
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Figure 5.52: Parks and recreational areas in the vicinity of the project site at Villigili
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5.11 Natural Hazards
According to the UNDP Disaster Risk Assessment Report of Maldives in 2006, Male’ Island is
located in an area exposed to windstorm, storm surges, swell waves and to tsunamis. The following
parameters can be deduced for the Male’ region based on Disaster Assessment Report and the
Detailed Island Risk Assessment Reports (UNDP, 2009).
Tsunami: Maximum probable wave height range 3.20 – 4.50 m
Cyclone or storm (wind): Probable maximum wind speed 84.2knots.
Storm surge: predicted storm surge height – 0.60; predicted storm tide height 1.53
Rainfall: probable maximum daily rainfall for Male’ for a 500 year return period 241.1 mm
Earthquake (MMI Value): I (negligible)
The rest of this section provides more detailed assessment of earthquakes and tsunami.
5.11.1 Earthquake
5.11.1.1 Seismic activity in near field and the bridge site area
Seismic activity in Maldives is weak. There is no seismic monitoring station in Maldives. Hence
there are no records of small earthquakes in the vicinity of construction site in Maldives. An
assessment has to rely on international network of sensors.
The project team collected the seismic data of the project area with radius of 1,500 km recorded
from 1902 to 2016. Data show that there were 836 earthquakes above magnitude 4.0 and among
these: 460 above magnitude 4.5, 365 above magnitude 5.0, 8 above magnitude 6.0, and 3 with
magnitude greater than 7.0. Within the region, the most serious historical earthquake is of
magnitude 7.7 which occurred in 1983, with the epicentre 1,223 km from the project site; the latest
historical earthquake happened in 2001, with the magnitude of 4.8 and the epicentre located 170
km from the project site. Regional seismic frequency after 1960 is significantly higher than that
before 1960, which may be because modern seismic records are more complete than the early
ones; the regional average repetition period of earthquakes with magnitude above 7, calculated
based on those three times happened here, is approximately 30 years. Figure 5.53 shows the
distribution map of historical earthquakes in the area from 1902 to 2014, and Table 5.34 shows
the record of earthquakes above magnitude 7 from 1902 to 2014.
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Table 5.34: Regional earthquake list (M≥7, 1902-2014)
Latitude Longitude
(S)
(W)

Focal
depth
(km)

Magnitude
M

Distance from the epicentre
(km)

S/N

Time

1

1944-02-29

0.50

76.00

35

7.2

488

2

1983-11-30

－6.48

72.06

10

7.7

1223

3

2003-07-15

－2.66

68.33

10

7.5

944

Figure 5.53: Regional distribution map of historical earthquakes

5.11.1.2 Seismic geological structure of near field and the bridge site area
Looking from a regional perspective, the region is located in the mid-oceanic ridge of Carlsberg
and oceanic ridges of Ninety East. The mid-oceanic ridge of Carlsberg is the main seismogenic
structure within the region, with the structural condition that may cause earthquake of magnitude
7.5. The fracture (Figure 5.54) stretching along NS direction within the region is predicted that it
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may cause the earthquake of magnitude 7.5. The earthquakes in the mid-oceanic ridge of Carlsberg
almost all distribute along its direction over the ridge axis, and most are shallow ones. This is the
most likely source of earthquakes based on historical data.

Figure 5.54: Earthquake structure area and its simulation fault line resource

5.11.1.3 Seismic hazard summary
In accordance with the assessment undertaken for Hulhule-Male’ bridge and Disaster Assessment
Report (UNDP, 2006), the project site is considered as a stable geologic structure and suitable for
bridge construction.
5.11.2 Tsunamis
The Maldives is not generally affected by tsunamis but there have been a few events in the Indian
Ocean region over the last 100 years. Among these, two events stand out: the first caused by the
eruption of Krakatau and the second was the infamous December 2004 Indian Ocean Tsunami,
which caused wide spread damage along the Indian Ocean (UNDP, 2006). The tsunami caused by
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an earthquake in Sumatra of Indonesia, with a wave height of 1.2~4.2 m on December 26th, 2004,
caused severe impact and destruction to Maldives, resulting in serious damage in 39 islands.
Nearly one-third of the Maldives people were seriously affected. About 29,580 residents were
displaced and 12,000 were left homeless. The capital, Male’, was one of the few islands that had
not been completely submerged by the seismic tsunami. Figure 5.55 shows the affected area and
wave height in Male’ Island tsunami, which shows that the seismic tsunami has affected the project
site with a water height of +2.4 metres MSL. The revetment structure in the area now stands around
+2.5 m MSL.
Figure 5.55: The affected area and wave height in Male’ during 2004 tsunami

The fluctuations in sea level caused by the Indian Ocean tsunami in the Hulhule region are shown
in Figure 5.56. The high levels of water are enough to inundate any unprotected coastline of
Maldives including Male’ Island. However, there are no records of major damages on Male’. The
lack of impact on Male’ has been associated with the submarine topography, tide level at the time
and the location of the earthquake epicentre (Ali, 2005).
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Figure 5.56: Water level recordings from the tide gauge at Hulhulé’ indicating the wave height of tsunami 2004

(Source: University of Hawaii Sea Level Centre, http://ilikai.soest.hawaii.edu/uhslc/iot1d/male1.html).

The disaster risk profile of Maldives (UNDP, 2006) places Male’ as being located in a severe
tsunami risk zone with a probable maximum wave height between 3.2 and 4.5 m. Studies in nearby
Thulusdhoo Island notes that such a magnitude tsunami is likely to flood most of the islands in
high risk zones and cause extensive damage particularly along the ocean ward shoreline (UNDP,
2009).
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5.12 Demography
Male’ is the capital city of the Republic of Maldives and is currently administered by an elected
City Council. It has 6 administrative wards, namely, Henveiru, Galolhu, Mahchangolhi, Mafannu,
Villingili and Hulhumale’. Villingili and Hulhumale’ exist as geographically separate islands from
the Male’ island and were added to administrative regions of the greater Male’ area.
According to the Maldives Population and Housing Census of 2014, the total number of people
residing in the greater Male’ area at the time of census was 153,379. This accounts for 38.35% of
the total population of the Maldives. Out of the 153,379 people, 20,360 were foreigners
contributing to 13.27% of the total population residing in greater Male’ area.
5.12.1 Current resident population
The projected resident population of the Maldives is 557,462 in 2020, of which 227,486 (41%)
live in Greater Male’ area (Male’, Hulhumale’ and Villingili). 84 percent of the population in the
greater Male’ area reside in Male’ city, 11 percent live in Hulhumale’ and 2 percent live in
Villingili (NBS population projections, 2019).
Figure 5.57 presents the population sizes for all the wards in the greater Male’ area based on the
preliminary results of Maldives Population and Housing Census of 2014.
Figure 5.57: Population of different wards of Greater Malé Region
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Source: Statistical Yearbook of Maldives 2019 (National Bureau of Statistics, 2019)
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Figure below represents the population of Male’ by ward for census years 2000, 2006 and 2014.
The increase in population between 2000 and 2006 was mostly contributed by the increase in
population of four original wards of Male’: Henveiru, Galolhu, Mahchangolhi and Maafannu.
However, between 2006-2014, the majority of the increase in Male’ is a reflection of the growing
population of Hulhumale’.
Figure 5.58: Population of Male’ by ward, 2000-2014
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Source: Department of National Planning, 2008 and 2014

Registered population

Registered population of Male’ region is 68,706 in the year 2019, of which 52,052 are registered
in Male’ city, 3,013 are registered in Villingili, 8,969 are registered in Hulhumale’ and 4,672 are
registered as Dhaftharu residents.
Population growth

Inter-censal average annual growth rate between 2006 and 2014 showed that Maldives as a whole,
experienced a positive growth with an average annual growth rate of 1.56 for the country.
Similarly, Male’ also experienced a positive growth during this period with an average annual
growth rate of 2.94. Within the wards of Male’, Hulhumale’ experienced the highest growth rate,
with an annual growth rate of 19.11.
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Table 5.35: Average Annual Population Growth Rate, 2014

Locality

Average Annual Growth
Rate (2006-2014)

Republic

1.56

Male’

2.93

Henveiru

1.74

Galolhu

2.20

Machchangolhi

1.51

Maafannu

2.35

Villimale’

0.57

Hulhumale’

19.11

Source: Department of National Planning, 2014

5.12.2 Population projections
Resident population of Male’ region is projected to increase to 500,000 in 2053. It is estimated
that the more than half of the population will reside in greater Male’ area in the next two decades.
Resident population of Hulhumale’ is expected to increase significantly and 28% of residents in
greater Male’ area will reside in Hulhumale’ in the year 2050 (NBS population projections, 2019).
The first settlement of Hulhumale’ consisted of around 1,000 people, however, by 2013 it has
reached a population of 30,000, which is 50% of its targeted population to be achieved by the
completion the development of phase 1 by the year 2020 (HDC website). As of 2020, a projected
population of 37,541 people reside in Hulhumale (NBS population projections, 2019). The
reclamation of Hulhumale’ phase 2 has recently been completed, adding another 240 hectares to
the island. This is planned to cater for another 100,000 residents.
Hulhule, Gulhifalhu and Thilafushi are industrial islands. Projected resident population of these
three islands is 6,368 in 2020.
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Figure 5.59: Resident population projections for Greater Male’ Area 2014-2054

Source: Maldives Population Projections, BBS, 2104-2054

Population growth in the past

Population of Male’ was 14,037 in the year 1970 and share of total population living in Male’ at
12 percent in the year 1970 (Census, 1970). Population growth rate of Male’ was the highest from
the period 1970 to 1985 with an average annual percentage growth of 8 percent. Combined with
the migration from atolls to Male’ and immigration of foreigners, population of Male’ increased
drastically in the past 50 years.
Figure 5.59: Population growth of Male’ in the past 100 years

Source: Census data
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5.12.3 Migration
The high growth of population in Male’ in the last 50 years is primarily due to the high migration
to Male’ from atolls. According to HIES (2019), 53% of total residents of Male’ are migrants or
not registered to Male’. The main reason for migration to Male’ city is for education.
Male’, being the capital city of the country, is home for all government institutions and major
business and employment opportunities. Furthermore, compared to the rest of the country, the
quality of basic services such as education and health care are more advanced or developed in
Male’. Consequently, people from across all atolls of Maldives continue to migrate to Male’.
With the continuous influx of migrants from other atolls into Male’, the Maldives government
established two other islands, Villingili and Hulhumale’ as additional wards of Male’ in order to
accommodate the increase in population of the central Male’. Villingili, an island lying 1.2km
west of Male’, became the fifth ward of Male’. Hulhumale’, on the other hand is an artificial island
created by reclaiming an existing lagoon near Male’ island and became the sixth ward.
5.12.4 Sex ratio
According to population projections, sex ratio of Male’ region in the year 2020 is projected to be
167.8 males per 100 females (Population projections NBS, 2019). The high sex ratio is due to the
vast contrast in male and female population of foreign population residing in Male’ region. Sex
ratio of resident Maldivian is 100.3 while sex ratio of foreign population is 921.8 males per female.
Over 90 percent of total foreign population are males. Sex ratio for Villingili is lower compared
to Male’ city and Hulhumale’. Sex ratio for Male’ city, Villingile and Hulhumale’ are 161, 128
and 156 respectively.
5.12.5 Population structure
Current population structure shows a population pyramid of slow growth with higher percentage
of population in working age group compared to the past. Similarly, population structure of Male’
shows that percentage of working age population living in Male’ is higher compared to other
regions in the Maldives. The percentage of children under 18 is 20 percent and the working age
group (18-64) is 77% while elderly contribute to 3% of the population living in Male’. These ratios
are slightly different when looking at Maldivians only. Due to the high percentage of foreign
workers living in Male’, the total percentage working age population is higher than working age
population of Maldivians only.
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5.12.6 Population density
Male’ city is one of most densely populated cities, with a population density of 879 per hectare.
The population density of of Hulhumale’ is 178 per hectare and population density of Villingili is
324 per hectare. The population density of Hulhumale’ is lower compared to Male’ city and when
including phase 2 of Hulhumale, lowers the population density of Hulhumale even further.

5.13 Culture, Heritage and Lifestyle
5.13.1.1 Male, Villingili, Hulhumale’
Male’ has been the ruling capital island of the Maldives for centuries. Throughout history,
monarchs ruled the country until monarchy was abolished in 1968. Male’ has undergone several
geographic, infrastructural, political and social transformations of the years. It is a densely
populated island with about 40 percent of the total population of the country resident in about 6.8
square km land. Due to its rapid economic development over the past four decades, much of the
historical island is not preserved and is continuously evolving to accommodate to the needs of the
growing population pressure in Male’
Villingili was one of the first tourist resorts established in the Maldives and operated as a resort
from 1973 to 1992. Due to the growing demand and population pressure in Male’ city, tourism
operation in Villingili was ceased and the island was declared as the fifth ward of Male’ city. In
1993, the government allocated 268 plots of land in Villingili for housing. The housing
development is planned and controlled, and the island has been a motorized vehicle free zone.
Although Villingili is declared as a ward of Male’ city, Villingili has retained some aspects of
island lifestyle of Maldives, maintaining greenery, peace and serenity on the island and limiting
high rise buildings. There are three small stretches of natural beach in Villingili, the only natural
beaches in the greater Male’ area. People commute to Male’ city daily for education, health, work
and trade purposes on needs basis. People travel in electric vehicles on the island, maintaining
tranquility on the island. There are remains of some unrecorded historical places of value for
tourism such as the remains of old buildings from tourism operations and some coconut palm
plantations on the island from the period when a jail was functional on the island. Holiday makers
in Male’ city visit the island during the weekend for picnics and barbeques on the beach. The
beaches, surrounding ocean and the land are used daily by the community for their livelihood
activities, leisure and recreation.
The community of Villingili use the beach on South West side of the island, within the project
boundary, for social bonding, swimming, barbeques and simply socializing on ‘joalis’. The area
is also used by snorkelers and some fishermen for livelihood activity, anchoring and for beaching
small private dinghies.
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Hulhumale’ is a planned development and reclaimed island to ease the population pressure in
Male’. Hulhumalé is located 8 km off the North East coast of Malé and is considered the sixth
ward of Male’ city. The development of Hulhumale’ was planned in two different phases. The
reclaiming of phase 1, which began on 16th October 1997 and ended in June 2002, focused on
reclaiming 188 hectares of land. The primary development of phase 1 was completed in 2004 and
the initial settlement of 200 families was officially inaugurated on 12 May 2004, with 210
apartments, 120 land plots, and 34 commercial units. The second phase of the development
commenced in 2015 to reclaim 244 hectares of land.
Male’ Villingili and Hulhumale’ combined together is 531 hectares of reclaimed land. Almost
50% of land is Male’ is reclaimed while Hulhumale’ is a fully reclaimed land and about 19% of
Villingili is reclaimed land.
5.13.1.2 Industrial islands - Hulhule, Gulhifalhu and Thilafushi
Hulhule island is the gateway to the Maldives, where the main international airport is located. The
island houses infrastructure related to airport and its services. Gulhifalhu was initially reclaimed
in 2011 by Gulhifalhu Industrial Zone Limited – a state-owned company with the objective to
privately develop a high qualitaty and attractive residential and commercial area in the Maldives
and lease out reclaimed land for 35 years. In the first phase of the development, flats were planned
to be developed in 10 Ha of land. Under this initiative, land was leased to the public, however the
project was halted with change in government and new development plan for the island. In 2019,
the President established a committee to investigate issues related to the housing issues, and
reimbursement of damages made to individuals that completed payments to secure a place in the
“Gulhifalhu Housing Project", was a mandate of the Committee. Currently Gulhifalhu is being
developed as a port island and is in the reclamation phase of the project. Thilafushi is an industrial
island with the current waste landfill, to be developed as a Waste Management Facility in the near
future and also houses other industrial warehouses and boat building facilities.
5.13.1.3 Sites with historical or cultural interest and sacred places
There are 11 historical sites in Malé listed in the temporary cultural heritage list published on 27
March 2019 by the Department of Heritage. There are no historical sites listed in Villingili,
Hulhumale, Gulhifalhu or Thilafushi. Most of the listed sites in Male’ are classified as old
mosques. None of these sites are within the vicinity of the project site.
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Table 5.36: Historical sites in Malé
Common Name
Dharumavantha Rasgefaanu Miskiy
Eid Miskiy
Henveyru Baa Miskiy (Seedhi Miskiy)
Kalhuvakaru Miskiy
Bihuroazu miskiym Boduthakurufaanu Ziyaarai adhi
Mahaanathah
Esjehige
Medhuziyaarai
Alirasgefaanu Ziyaarai
Male’ Hukuru Miskiy Munnaaru, 7 Ziyaarai adhi
Gaburusthaan
Male’ Hukuru Miskiy Munnaaru
Uskgekolhu (Ihuge dhaarulasar)

Category
Mosque
Mosque
Mosque
Mosque

Island
K. Malé
K. Malé
K. Malé
K. Malé

Mosque and Tomb

K. Malé

Building
Tomb
Tomb
Mosque, Tomb,
Cemetery
Building
Building

K. Malé
K. Malé
K. Malé

K. Malé

5.14 Economic Activities and Labour
5.14.1 Economic Activities
Male’ is the administrative, commercial and financial hub of Maldives. Tourism is the main economic
activity of the country. There are 168 resorts registered in the Maldives and of those, 51 (30%) are in Kaafu
Atoll. Of the 557 guesthouses registered in the Maldives, 241 (43%) are in Male’ city and Kaafu Atoll. Of
these 100 (41%) guesthouses are registered in the greater Male’ region. The major employment sectors
excluding tourism in Male’ region are public administration (15%), trade sector (15%), transport sector
(13%) and education sector (10%). Total employed people in Male’ region is 181,141 in 2019, among
which 107,427 are males and 73,717 are females.

5.14.2 Employment
The total number of employed persons in 2019 for the whole nation were 181,144, of whom 93,618
(52%) were employed in Male’ area (HIES Survey 2019). The total number of unemployed
persons were 10,127 of which 6,094 (60%) was in Male’ Area. The unemployment rate in Male’
is 6.1%.
Table 5.37 below shows the employment percentage in Male’ by industry sourced from the
Household Income and Expenditure Survey (HIES) by NBS. The data shows that over one-third
of the employed population is working in civil service-related jobs, including, education and
healthcare. The next highest group is retail and wholesale trade (14%) followed by transportation
and storage (13.3%).
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Table 5.37: Male’ employed percentage shares by industry and sex, 2019
Industry / Activity (ISIC)
A
B
C
D

Agriculture, forestry and fishing
Mining and quarrying
Manufacturing
Electricity, gas, steam and air conditioning supply

E

Water supply; sewerage, waste management and remediation
activities

F
G
H
I
J
K
L
M
N
O
P
Q
R
s

Construction
Wholesale and retail trade; repair of motor vehicles and
motorcycles
Transportation and storage
Accommodation and food service activities
Information and communication
Financial and insurance activities
Real estate activities
Professional, scientific and technical activities
Administrative and support service activities
Public administration and defence; compulsory social security
Education
Human health and social work activities
Arts, entertainment and recreation
Other service activities

T

Activities of households as employers; undifferentiated goods- and
services-producing activities of households for own use

U

Activities of extraterritorial organizations and bodies

Unable to codify
Total all groups

% Employment in Male' Island
Both sexes Males Females
0.9
1.4
0.2
0.1
0.2
0.0
4.4
2.1
8.0
1.3
1.4
1.1
2.0

2.8

0.7

3.3

5.0

0.6

14.5

15.2

13.4

13.3
5.9
3.0
2.3
0.1
4.5
2.3
20.6
10.4
5.3
1.8
0.8

18.8
6.9
3.9
2.3
0.1
5.0
2.6
22.4
3.9
2.2
2.0
1.0

4.9
4.4
1.5
2.3
0.0
3.7
1.9
18.0
20.3
10.1
1.4
0.5

3.0

0.5

6.8

0.1
0.4
100

0.0
0.6
100

0.1
0.2
100

Source: HIES, 2019
5.14.3 Livelihoods of economic groups
Salaries and wages account for the largest proposition of household income nationally (67% in
Male’ and 58% in Atolls). Other sources of household income include property income from
renting of buildings, land, machinery and equipment (14% in Male’ and 4% in Atolls); transfers
(8% in Male’ and 19% in Atolls) and businesses (11% in Male’ and 19% in Atolls) (NBS, 2020).
The average household income for Male’ is MVR 38,596 with an average income of MVR 7,479
per person. Households in Male’ have on average 2.2 wage earners (43% of the average
household) per household. The average monthly income for households in Male’ is 34% higher
than that of the national average for household income. Income disparity between Male’ and Atolls
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is very high with almost 60% of the population in atolls getting an income less than MVR 3,762
per person/ month compared to 18% of the population in Male’ (NBS, 2020).
Expenditure for households in Male’ is on an average MVR 34,341, of which the largest share
(31%) of expenditure is on housing, water and electricity. Average household expenditure in atolls
is MVR 18,498, of which the largest share (26%) of expenditure is on food and beverages. The
percentage share of expenditure spent on food and beverages by households in Male’ (18%) is less
than households in the atoll (26%). There is a huge difference in expenditure levels of Male’
compared with Atolls. Majority of the population in atolls spend less than the average per capita
expenditure of MVR 3,516/ month (NBS,2016).
The national multidimensional poverty index showed that 28% of the population was
multidimensionally poor in 2016/17. Multidimensional poverty levels in Male’ are lower (10% of
the population) compared to Atolls (40% population) (NBS, 2020b). Income poverty levels for
the country is 8% (3% in Male’ and 13% in Atolls).
5.14.4 Foreign Migrant Workers
NBS data from 2019 shows there are 157,560 recorded expatriate workers in the Maldives, of
whom 93.7% are men and 6.3% are women. Official data indicates that 30% of the expatriate
workers are based in the Greater Male’ Region while the rest of the expatriate workers are based
across the outer atolls. However, estimates of expatriate workers including unregistered workers
show that there are over 82,000 foreign migrant workers in the greater Male’ area.
There are expatriate workers from over 63 countries working in the Maldives, of whom the large
majority are from the Asia region (98.5%). The top five nationalities of expatriate workers are
from Bangladesh (69.9%), India (12.9%), Sri Lanka (7.2%), Nepal (2.8%) and China (2%). The
top 5 nationalities of expatriate workers contribute to 94.8% of total expatriate workers in the
country (Figure 5.61).
The top five industries for expatriate employment are construction, tourism, hotels and
restaurants, wholesale and retail trade and manufacturing (figure). Construction sector employs
99.6% male’ workers (Figure 5.62).
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Figure 5.61: Foreign migrant worker employment by industries 2019

Figure 5.62: Foreign migrant worker by industry and sex

Although official data indicates 157,560 registered workers are in the country, unregistered
migrant workers and issues relating to fraudulent recruitment, confiscation of identity and travel
documents, withholding or non-payment of wages, and debt-based coercion are concerning issues
in the Maldives. According to the 2020 Trafficking in Persons (TIP) report published by the U.S
Department of State, there are over 243,000 migrant workers in the Maldives, of whom 169,000
are documented workers and 60,000 are undocumented workers.
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5.14.5 Human trafficking
Human traffickers exploit domestic and foreign victims in Maldives, and exploit victims from
Maldives abroad (TIP 2020). According to the 2020 Trafficking in Persons (TIP) report, Maldives
is a Tier 2 watch list country for the third consecutive year. ‘Maldives was granted a waiver per
the Trafficking Victims Protection Act from an otherwise required downgrade to Tier 3’.
It was reported that traffickers subject to an unknown number of the approximately 169,000
documented and 65,000 are undocumented foreign workers in Maldives, who are primarily
Bangladeshi and Indian men in the construction and service sectors (TIP 2020). The main
exploitation practices indicative of forced labour identified in the 2020 TIP report include
‘fraudulent recruitment, confiscation of identity and travel documents, withholding or nonpayment of wages, and debt-based coercion’. According to the TIP report, migrant workers pay
approximately $2,500 to $4,000 in recruitment fees to work in Maldives, contributing to risk of
debt-based coercion upon arrival. It was also reported that according to officials, an increasing
number of Bangladeshi workers fraudulently obtained 12-month work visas while only possessing
the requirements for three-month visas.
The TIP report stated that the government does not fully meet the minimum standards for the
elimination of trafficking but is making significant efforts to do so. In September 2019, the
Ministry of Economic Development (MED) conducted a large-scale drive to register thousands of
undocumented migrant workers and had enrolled more than 31,000 previously unregistered
migrant workers in the programme by February 2020. It was also reported that at one point, more
than 90 percent of migrant workers seeking registration did not have possession of their passports.
The report also said that although MED inquired about participants’ work histories and
backgrounds, they did not screen for indicators of trafficking. According to the report, in
December 2019, immigration officials joined the drive and began some screening for trafficking.
It was also reported that the government did not identify a single trafficking victim through the
drive. There were reports the government inappropriately penalized potential labour and sex
trafficking victims (2020 TIP Report).
5.14.6 Forced labour
Local news media reported that in July 2020, migrant workers working on a resort construction
project in Baa Atoll Bodufinolhu island protested and held local workers hostage. The conflict
was reported to have resulted from failure to pay wages for over 200 migrant workers working in
the project. Damages were incurred to private property and injuries sustained to security personnel
who attended to the scene. Seven workers were reported to have been arrested.
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Local news media also reported that in May 2020 expatriate workers had protested in Thilafushi
island around the Police Station in Thilafushi. It was reported that the expatriate workers leading
the protests were taken to Thilafushi following a dispute in a resort construction project managed
by a local company. Most of the expatriates were reported to be Indian and Bangladeshi citizens
protesting on grounds of poor living conditions in Thilafushi and failure to pay wages.
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5.15 Land use
The project boundary spans through the inhabited islands Male’ and Villingili, and industrial
islands Gulhifalhu and Thilafushi in Kaafu Atoll.
The existing land use of Male’ (within project vicinity) and Villingli Island are presented in Figure
5.63 and Figure 5.64 respectively. The rest of the section presents the land use aspects in and
around the project site.
5.15.1 Housing
Male’ and Villingili
Total households in Greater Male’ Region is 41,731 in 2019, equivalent to 47 percent of total
households in the Maldives (HIES, 2019). This is a 37% increase in households compared to 2014.
In 2019, the average household size of Male’ was 5.2 people with 38 percent of the households
with 5-7 members. However, 15 percent of households had more than 7 members living in the
household. Almost 75 percent of the households in Male’ live in flats or apartments. While 70
percent of households live in a dwelling developed privately, 30 percent live in flats or row houses
constructed by the government. There are no houses within the project boundary in Male’ and
Villingili.
Gulhifalhu and Thilafushi
Both Gulhifalhu and Thilafushi are industrial islands at the time of reporting. There is housing
built for worker accommodation in the islands. However, there are no households or labour
quarters within the project boundary in Thilafushi and Gulhifalhu.
5.15.2 Community Infrastructure and Assets
Male’ city
In Male’ city, there are no community infrastructure and assets such as schools, hospitals and
mosques within the project boundary. However, the waste collection and transfer facility
(WAMCO) and the fire services are within the boundary of the project. Access to WAMCO
transfer facility is currently from Boduthakurufaanu Magu crossing the construction site for the
proposed bridge link in the Male’ area. Alternative route for services has been established.
WAMCO transfer facility in Male’ collects waste from all households and commercial areas in
Male’. With the current demand, 600 trucks of waste are transported daily to the site. During peak
hours, vehicles line up in queues at the site.
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Figure 5.63: Existing land use onMale’ Island in the project vicinity
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Figure 5.64: Existing land use on Villingili Island
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Villingili
In Villingili, the community infrastructure and assets within the project boundary are the MWSC
water pipes and the STELCO power station.
The South West harbour of Villingili, the beach alongside and the water surrounding it are used
by the community for recreational activities and livelihood activities, which is considered assets
or means for economic and social activities of the island.
Gulhifalhu
The mosque used by the working community in Gulhifalhu is within project area and is expected
to be demolished for construction of the link.
5.15.3 Commercial Activities
Male’
1)

2)

3)
4)
5)

6)

Space has been allocated for heavy vehicle parking within Male’ Industrial Zone for
state and private entities. They include heavy vehicles such as cranes and bowsers. They
may have to be relocated to other areas within the industrial zone or elsewhere
depending on space availability during construction stage of the Male’ Thilafushi link.
Maldives Ports Limited (MPL) identified land allocated within the Male’ Industrial
Zone within close proximity to the connecting roads in Male’. The Malé Landing Point
runs over the planned fuel bowser parking area to be built on Block 8, located adjacent
(to the south of) Male’ south west harbour.
The driving school activities take place within very close proximity to the boundaries
of the project site.
The labour quarters for the Ministry of Foreign Affairs refurbishment works is within
close proximity to the project site proposed for the project.
STO Ready Mix Cement site is within close proximity to the project site. Access to the
site is currently from Boduthakurufaanu Magu. On closure of Boduthakurufaanu Magu,
if access from inner roads is available, operation won’t be affected, except minor delays.
Fuel Supply Maldives is within very close boundary of the project site. Access for
customers and their fuel vehicle is important. Demand for the location is expected to
increase in the near future. Below is a list of commercial entities identified within a 200
metres boundary from the project location in Male’ city.
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Table 5.38: Commercial entities within 200 meters

Name

Land Use

Type

Easy Fill 4

Retail & Commercial

Trade

STO Food Court

Retail & Commercial

Cafe'

Nalahiya Cement Godown 4

Retail & Commercial

Warehouse

STO Construction

Retail & Commercial

Warehouse

China Aid Building

Infrastructure

Office building

STO Industrial Warehouse

Social/Institutional

Warehouse

MAWC Godown

Retail & Commercial

Warehouse

STO No. 8

Retail & Commercial

Warehouse

Villingili
Villingili industrial area is within close proximity to the proposed project site and future roads
connecting the link to Villingili. Due to the type of work undertaken by some of the businesses in
this area, future operations might not be possible for some of the businesses established there,
when the Male’ Thilafushi link becomes operational. The northwest side is used for water sports
and the Gulhifalhu reef pass is also occasionally used for jet ski operation.
Gulhifalhu
Gulhifalhu is being developed as a port and currently does not have any commercial activity within
the project boundary.
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Figure 5.65: Parks and recreational areas in the vicinity of the project site at Villingili
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Thilafushi
Thilafushi is an industrial island, managed by Greater Male’ Industrial Zone Ltd. (GMIZL), a
subsidiary of Hulhumale’ Development Corporation (HDC). The MPL's vessel yard operations in
Thilafushi might be affected during the construction of the link in Thilafushi. Other commercial
entities within close proximity of the project are:
•

Coastline investments Pvt Ltd

•

Maldives Ports Limited (MPL)

•

Heavy Dockyard Maldives Pvt Ltd

•

Heavy Load Maldives Pvt Ltd

•

Fuel Express Maldives

5.15.4 Livelihood Activities
Male’
There are no livelihood activities identified within the proposed project site in Male’
Villingili
Community of Vilingili use the lagoon in the southwest side of the islands within the project
boundary, for docking their personal dinghies. These vessels are used for fishery activity and
recreational services such as transport for picnics, dives and snorkeling. The community need
assurance on permanent space for docking the vessels as well as operational navigation channel
ensuring movement of these vessels for their livelihood activities, while construction of the project
is ongoing.
The Villingili community and those in Male’ use the beach on the south west side of the Villingili
for beaching their private dinghies. Part of this area is within the proposed project site – space
allocated for construction of parking vehicles. The community want assurance on availability of
the space for beaching their private dinghies, during the construction of the link and even after the
Male’ Thilafushi link becomes operational.
Gulhifalhu and Thilafushi
There are no livelihood activities identified within the project boundary in Gulhifalhu and
Thilafushi.
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5.16 Transport
Male’ region, particularly Male’ and Hulhumale’, has the highest density of vehicles in the
Maldives. The region also experiences the highest marine traffic due to the presence of Male’
International Airport, tourist facilities, domestic port, and the Male’ International Port. Both the
land and marine transport is likely to undergo changes during construction and operation. This
section looks at the base line conditions in terms of vehicles and traffic.
5.16.1 Vehicle Registration
The Male Thilafushi link will link the exsiting network of roads and bridge from Hulhumale’ Hulhule’- Male’-Villingili-Gulhifalhu-Thilafushi. This will increase private vehicle movement
and heavy vehicle movement for industrial activities within the Greater Male’ Region. The Link
is also expected to affect the marine transport vessels currently using the Male’ – Villingili
channel.
There were a total 122,085 vehicles registered in the Maldives by the end of 2019. The graph
shows the trend in vehicle registration and trends in new registrations between 2010 and 2019.
Figure 5.66: Total Vehicle registrations between 2010-2019

Total Vehicle Registrations and New Registrations 2010-2019
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Vehicle registration data shows that by the end of 2019, 83% of all vehicles registered were
motorcycles. Total car registrations account for 6% while pick-ups account for 3% and vans
account for 1%. Motorcycle registration has been increasing between 10-11% while car
registrations have been increasing between 9-10% in the past three years. Data also show that
battery scooter and battery cars are on the increasing trend in the past eight years. Similarly,
registration of heavy vehicles such as trucks, cranes, forklifts, excavators, tractors and loaders also
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have been increasing over the past eight years. There were nine fire vehicles registered by the end
of 2019. The table shows the vehicle registration by type.
Table 5.39: Vehicle registration by type by 2019

Type of vehicle
Motorcycle

Total
2019

registered

by
%

101442

83%

Car

7121

6%

Pick-Up

3129

3%

Van

1680

1%

Battery Scooter

1687

1%

Battery tricycle

1665

1%

Truck

1104

1%

Battery Car

316

0%

Loader

222

0%

Crane

214

0%

Tractor

194

0%

9

0%

3302

3%

Fire Vehicles
Other
Source: Transport Authority of Maldives

2019 vehicle registration data shows that the share of vehicle registration is highest in Male’. 66%
of all vehicles registered are in Male’, while 2% are registered in Hulhumale. Likewise, 71%
(63,379) of all motorcycles registered are in Male’ and 2% (1,665) are in Hulhumale’. Similarly,
53% of all cars registered by the end of 2019 are in Male’ while 6% are in Hulhumale’.
Furthermore, 88% of all vehicles registered in Male’ are motorcycles, while 5% are cars, 2%
pickups, 1% lorries, 1% vans and 1% are battery scooters.
Villingili has been declared a vehicle free zone. However electric bikes for personal use are
common in the island and permitted heavy vehicles operate within the island. Currently MTCC
ferry links people between Male’ and Vilingili.
5.16.2 Ferry and taxi services
The capital city Male’ is connected by bridge to the main airport in Hulhule’ and a subsequent
connecting road to Hulhumale’. The capital is also connected by ferries to the residential satellite
wards of Villingili’ and the industrial islands, Gulhifalhu and Thilafushi. For Villingili, ferry
services are operated by Maldives Transport and Contracting Company (MTCC) and taxi services
are operated by a single taxi centre located on the island.
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Villingili Taxi Services
The taxi centre at Villingili has 5 operational buggy taxi’s and 2 Vans. Taxi services are provided
from 07:00am to 00:00 and with services starting at 06:00am on school days. At any given shift,
1-2 buggies are operational, with additional buggies being allocated during weekends to meet
increased demand. While no bus services are operated on the island, buggies are operated in a
similar manner with passengers traveling to multiple destinations being allowed onboard during
trips.
Limited taxi permits are also held by private individuals to operate taxi services for Van’s,
Pickup’s, and Lorries. Though actual number of permits have not been verified, based on local
accounts, only 2 Lorries & 1 Pickup is currently operational.
Villingili Ferry
The Villingili ferries are operated at scheduled timings. On a daily basis, an average of 15,000
passengers commute to and from between Male’ and Villingili’ in the dhoni ferries. The seating
capacity of each ferry is 120 passengers. The passenger fare for dhoni ferries is MVR 3.25 each
way and takes about 7 minutes to reach the destination. On weekdays, rush hours start in the
morning from 5:30am and continue till 9:00am; when the school hours and work hours for the
government and private sector begins for the day. The second peak would be between 11:30am
and 1:00pm in the afternoon. The time varies according to school student schedules for those
attending schools in Male’. In the evening, the peak hours fall between 4:00pm and 7:00pm. The
flow of passengers are mostly towards Male’ from Vilimale’ for work and education purposes. In
weekends, the peak is observed in the morning 8:00am to evening 6:00pm. from Male’ – Vilimale’
sector and 4:00pm to 11:00pm in the Male’ - Vilimale’ sector.
The ferry schedule is also updated regularly depending on the time of the year, e.g. Ramdan,
School holidays…etc. Additional ferries are also accommodated on request by schools making
study tours/visits to the islands. Ferries are also permitted to depart immediately if there is a health
emergency.
The cargo ferry makes two return trips every day except Fridays. On Fridays, the cargo ferry
makes one return trip. However, MTCC does allow small packages to be transferred on their
passenger ferries.
Thilafushi and Gulhifalhu Ferry
MTCC also operates regular ferries to Gulhifalhu and Thilafushi.
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5.16.2.1 Passenger Ferry Movements
According to 2019 data of passenger movements between Male’ and Villingili, there were
2,808,718 movements from Male’ and 2,810,878 from Villingili. This is an average daily
passenger movement of 7,700 each way between Male’ and Villingili. The monthly passenger
movements are shown in figure.
Likewise, for passenger movements between Male’ and Thilafushi, there were 342,819
movements from Male and 342,812 movements from Thilafushi in 2019. On average 930
movements are recorded each way between Male’ and Thilafushi daily. The monthly movements
are shown in figure.

Figure 5.67: passenger movements (inbound and outbound) Villingili and Male 2019.
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Figure 5.68: passenger movements (inbound and outbound) Male’ and Thilafushi in 2019

5.16.3 Other movements (passenger, cargo, tourism)
There is no data of vessel movements between the Male’-Villingili channel. However, it is a high
activity zone used for passenger movements by tourism industry, community ferries and cargo
vessels for resorts, islands in south Male’ and atolls in south of Male’ atoll and port activities. Due
to COVID-19, tourism activities, local island movement and other commercial activities have
declined significantly, hence a baseline of vessel movement could not be established. The
movement through this channel will be mostly diverted to the navigation channel under Male’
Hulhule’ bridge. Navigational aids are not installed at the moment. Also, as the proposed bridge
landing point in Malé overruns the Malé South-West Harbour (MSWH/T-Jetty), disruptions in the
traffic flow may cause inconveniences for businesses and clients using the facility.
5.16.4 Taxi services
There are total of eight taxi centres in Male’ city and one taxi centre in Hulhumale’. The Male’
taxi centres are regulated by the Department of Transport and Hulhumale’ taxi centre by
Hulhumale’ Development Corporation (HDC).
It is estimated that about 800 taxis provide taxi services in Male’. On average about 100 taxis are
operated by each taxi centre in Male’. A fixed income of MVR 600.00 per month is charged from
each taxi to the centre, generating a monthly revenue of about MVR 60,000 for the taxi centre.
The average monthly income of a taxi driver at present is about MVR 10,000 per month.
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5.16.5 Current road traffic conditions
The proposed project site at Male’ site is prone to heavy traffic. Traffic surveys were carried out
using traffic camera data provided by Police for selected sites across Male’. The baseline results
are presented below.
A total of 3 locations were surveyed for this project, namely;
•

Location 1 (L1) - Ameenee Magu, in front of Dhiraagu Building

•

Location 2 (L2) - China Maldives Friendship Bridge (CMFB)

•

Location 3 (L3) - Male’ Industrial Village (MIV)

Each site was monitored during 4 times of the day (Morning, Afternoon, Evening and Night) for
a period of 2 hours each, totalling 8 hours of monitoring per day.
In terms of general traffic movement, the heaviest traffic was recorded during evening hours at
L2, and night hours in L1 and L3 (see Figure 5.69 below). Lightest traffic was recorded during
morning hours for all 3 survey sites. Among the 3 surveyed sites, the highest number of vehicles
were recorded at L2, with a total of 20,611 vehicles, equating to approximately 43 vehicles passing
by every minute. L1 recorded a total number of 9,191 (19 vehicles per minute), and L2 recorded
a total number of 8,818 vehicles (18 vehicles per minute).

Total No. of vehicles

Traffic Movement in Male'
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0

7108
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1413
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3179

3271

1542
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16:00 - 18:00

20:00 - 22:00

Time of the day
L1 - Ameenee Magu, Infront of Dhiraagu Building

L2 - China Maldives Friendship Bridge (CMFB)

L3 - Male’ Industrial Village (MIV)

Figure 5.69: Traffic movement in Male' accross the survey locations

In terms of vehicle composition, all 3 survey sites had similar findings with Motorcycles
accounting for most of the traffic movement. Motorcycles accounted for 79% of the traffic at both
L1 and L3 while it was 71% of the traffic at L2. Though the composition of Motorcycles was
relatively less at L2, the relative composition of car movement of L2 was observed to be higher at
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20% compared to 10% at L1 and 4% at L3. Movement of Vans as a percentage of the total traffic
was higher at L2 at 4%, while L1 and L3 recorded 2% and 1% respectively. Movement of Pickup’s
and Lorries were always consistent to each other at all survey sites with L1 recording 4%, L2
recording 2% and L3 recorded 6% for both categories. Other vehicle types accounted between 13% across all survey sites.

Vehicle Composition at Location 1 - Ameenee Magu, Infront of
Dhiraagu Building, 17 October 2020
4%
2%

4% 2%
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Lorry (1.5T,2T, 5T)

Other

Figure 5.70: Vehicle Composition at Location 1 - Ameenee Magu, Infront of Dhiraagu Building, 17 October 2020

Vehicle Composition at Location 2 - China Maldives Friendship
Bridge (CMFB), 17 October 2020
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Figure 5.71: Vehicle Composition at Location 2 - China Maldives Friendship Bridge (CMFB), 17 October 2020
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Vehicle Composition at Location 3 - Male’ Industrial Village
(MIV), 17 October 2020
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Figure 5.72: Vehicle Composition at Location 3 - Male’ Industrial Village (MIV), 17 October 2020
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5.17 Services quality and accessibility
5.17.1 Health services
Indira Gandhi Memorial Hospital and Dharumavantha Hospital, located in Male’, are the main
tertiary care government hospitals established in the Maldives providing the most extensive health
care services. ADK hospital, also located in Male’, is the main private hospital in Male’. There
are also a number of private clinics established in Male’, that provide specialist consultations as
well as certain laboratory tests and treatments. Currently there are two hospitals in Hulhumale’
which include Hulhumale’ Hospital and a private tertiary hospital, Treetop Hospital. The main
health facility at Villingili is Villimale’ Hospital.
As of 2019, there were a total of 1,966 health professionals working in Male’. Of the health
personnel of the country, 56% are locals and 44% are expatriates (NBS, 2020). The following
table summarizes the number and type of health professionals working in Male’ by gender in 2019.
Table 5.40: Number of health professionals in Male’ zone.
Type of Health Professionals

Total

Male

Female

Doctors
- General Practitioners
Specialists
Nurses
Allied Health Staff
Community Health Personnel
- Community Health Workers
- Family Health Workers
Traditional Birth Attendant
Total Health Professionals

570
252
318
1,390
334
6
6
0
0
1,966

295
101
194
193
131
1
1
0
0
620

275
151
124
1,197
203
5
5
0
0
1,680

Source: Statistical Yearbook 2020 (Original Data Source Ministry of Health, 2019)

5.17.2 Education
According to the Ministry of Education as of 2019, there were a total of 38 schools in Male’
including 15 government schools, 3 community schools and 20 private schools. A total of 32,988
students were enrolled in these schools in 2019. The majority (66%) of the students were studying
in the government schools while 11% were enrolled in community schools and 23% in private
schools (Ministry of Education, 2020).
Currently, there are 6 main schools in Hulhumale’ which includes Rehendhi School, Ghaazee
School, Huravee School, Brightway International School and two Pre-schools. It has also been
planned to relocate Centre for Higher Secondary Education (CHSE) from Male’ to Hulhumale’.

(272)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

There are a total of 3 schools in Villingili, which includes Muhyiddin School, Sheikh Abdul
Rahman Pre School and Villimale Pre-school (Ministry of Education, 2020).
5.17.3 Energy Supply, Water Supply and Waste Management
Water
All islands in the region have water supply networks established. MWSC is responsible for
maintaining the water supply network in the Greater Malé Region. Total water production
capacity, peak hourly demand and daily demand for Male’ Region is provided in Table 5.41 below
as provided by MWSC in 2019.
Table 5.41: MWSC Total Production Capacity, Peak demand per hour and Daily demand

Location

Total Production Peak Demand/cbm
Daily demand/cbm
Capacity/ cbm
per hour

Male’

20,000

1,880

15,700

Hulhumale’

2,500

320

2,200

Villingili

1,200

120

640

Waste

The central waste management centre in the region is Thilafushi. Open dumping and burning of
garbage has been carried out in this reclaimed island dumpsite for 31 years. (Ministry of
Environment 2017). The amount of waste generated from Malé has been steadily increasing from
2004 to 2014 (Ministry of Environment and Energy, 2017; National Bureau of Statistics, 2015)
(Figure 5.73).
Figure 5.73 Waste generated in Malé from 2006 – 2015

Source: State of Environment Report 2016 (Ministry of Environment and Energy, 2017)
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Waste Management Corporation Limited (WAMCO) is responsible for waste management in the
Greater Malé Region since 1st January 2016. Their operations include daily waste collection from
Malé, Villingili, Hulhumalé, transfer of waste to Thilafushi, and disposal of waste at Thilafushi
landfill area.
Energy
Greater Malé region with a total consumption of 271.39 GWh of electricity, accounts for 61% of
the total electricity consumed in inhabited islands (Ministry of Environment and Energy, 2017).
Details of the energy production capacity and daily peak load of each area is provided in the table
below.
A project for installation of a 5 MW solar PV system on the Hulhule- Hulhumale’ link road has
been initiated in 2020 as a means to integrate renewable energy sources in the energy mix.
Table 5.42: Electricity providers and capacity for Malé, Villingili and Hulhumalé

Malé
Villingili
Hulhumalé

Electricity
Provider

Generator
Sets

STELCO
STELCO
STELCO

27
4
14

Total
Capacity
(kW)
80320
4000
17400

Source: (Ministry of Environment and Energy, 2018)
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5.18 Community Health and Safety
5.18.1 Security and Safety
Maldives Police service is responsible for maintaining security and safety in the Maldives.
Currently, the security and safety of central Male’ is maintained by 2 main police stations, 1 in
Maafannu and 1 in Galolhu, as well as traffic police and a drug enforcement unit established in
Male’. Presently there is also a police station in Villingili, a police post in Thilafushi, two police
stations in Hulhumale’ and a tourist police unit working in Hulhule’
5.18.2 Road Traffic Accidents
The road traffic accident data shows that across the country, traffic accident cases increased by
15.3% in 2019 compared to 2018. A total of 2,324 traffic accident cases were recorded in the
Maldives in 2019. Of those, 92% accidents occurred in Male’ city.
Table 5.43: Traffic Accident Cases 2017 - 2019
Traffic Accident Cases
Republic

Male'

%

Atolls

%

2017

2,105

1,926

91%

179

9%

2018

2,007

1,849

92%

158

8%

2019

2,324

2,132

92%

192

8%

Source: Maldives Police Service

5.18.3 Crime
2018 Crime statistics of Maldives Police Service shows that total 14,811 cases of crimes were
recorded for the whole country in 2018. This is a 4% decline from the previous year (15,535 cases
in 2017). Of all the cases lodged with Police, 69% related to cases in the Greater Male’ Region.
Theft, drugs, traffic accidents and reports of lost items are amongst the highest recorded crimes
for the country and Male’ City. The Table shows the crime statistics for 2018.
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Table 5.44: Crime statics by Male’ and Atolls in 2018
Republic

Male' City

%
city

Assault

735

338

Theft

3270

Robbery

Male

Atolls

% Atolls

46.0

415

56.5

2141

65.5

1129

34.5

537

491

91.4

46

8.6

Drugs

2230

1390

62.3

840

37.7

Sexual Offences

361

114

31.6

247

68.4

Traffic Accidents

2007

1849

92.1

158

7.9

Domestic Violence

240

116

48.3

124

51.7

Counterfeit and forgery

71

64

90.1

7

9.9

Vandalism

472

294

62.3

178

37.7

Cheque bounces

233

232

99.6

1

0.4

Embezzlement

516

373

72.3

143

27.7

Lost items

1787

1442

80.7

345

19.3

Other

2334

1359

58.2

975

41.8

Total

14,811

10,203

68.9

4608

31.1

5.18.4 Communicable Diseases
5.18.4.1 Dengue

Data published from the Centre for Community Health and Disease Control /EPI Programme for
dengue cases in 2017 shows that there were 523 cases of dengue recorded in the Maldives in 2017.
Of those, 67 cases were recorded for children below 5 years and 456 cases were recorded for those
over the age of 5 years. There is no data published separately for cases recorded or treated in Male’
city.
5.18.4.2 Tuberculosis
Tuberculosis is caused by bacteria that spread from person to person through microscopic droplets
released into the air. This can happen when someone with the untreated, active form
of tuberculosis coughs,
speaks,
sneezes,
spits,
laughs
or
sings.
Although tuberculosis is contagious, it's not easy to catch (Mayo Clinic 2019). Past eight-year data
between 2011 and 2018 shows that the number of tuberculosis cases have been on the decreasing
trend in the past three years. Data shows that there were 204 cases under treatment and 138 new
cases were detected in 2019. Of the cases under treatment, 74% were males and 77% of the new
cases were also detected amongst males. The graph below shows the total cases and newly detected
cases of tuberculosis between 2011 and 2018.
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Figure 5.74: Waste generated in Malé from 2006 – 2015
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5.18.4.3 COVID-19
A total of 13,379 positive cases of COVID-19 and 48 deaths have been recorded in the Maldives
as of 15 December 2020. Of the 48 COVID-19 related deaths, the Health Protection Authority
(HPA) reported that 8 were foreign migrant workers. The graph below shows the number of daily
cases per 100,000 population in the Maldives since the first case was recorded on 7 March 2020.
The COVID-19 mortality rate in Maldives is 0.36%.
Figure 5.75: Covid-19 daily incidence per 100,000 people
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6 IMPACTS AND MITIGATION MEASURES

6.1 Introduction
Potential adverse and beneficial impacts of the project are identified and evaluated in this section.
Significant impacts are identified and evaluated in two stages. First an impact screening is
undertaken using the matrix methods described in the Methodology chapter. Further exploration
of significant impacts is presented in the subsequent sections and mitigation measures are
determined for these impacts.
Each impact areas are explored to present the likely impacts, identified key sensitive receptors,
mitigation measures and residual impacts. Cumulative impacts are addressed separately.

6.2 Overall positive impacts from the project
The proposed MTL project is expected to improve mobility within the Greater Male’ Region. A
land link enables direct transfer of goods and passengers between Male’, Villingili, Thilafushi and
Gulhifalhu without the need to use marine vessels. Marine transport of goods is time consuming,
labour intensive and expensive. There are also bottlenecks in the current port and harbour
infrastructure of these islands that limits efficiency of the transport systems. A physical link allows
to reduce time and labour required for transportation while improving efficiency and reducing
costs. This in turn can lead to more business efficiency and opportunity across the region.
The project is also expected to facilitate better land use across the Male’ Urban Region by allowing
activities like warehousing, light industrial activities and nuisance activities to be shifted out of
the residential areas. A direct link to industrial areas and planned warehousing areas of Gulhifalhu
and Thilafushi, along with reduced costs of transportation, will entice more wholesalers to opt for
cheaper warehousing and improved business efficiency. This can help move out bulk warehousing
sites across the congested Male’.
The removal of port and warehouses from Male’ is expected to remove a significant number of
cargo handling trucks from the streets of Male’. These trucks occupy bulk of the parking space on
NW corner of Male’. Most of these trucks are old and are also a major contributor to traffic jams
in Male’.
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The proposed connection to Gulhifalhu International Port and planned domestic port can assist in
shifting the cargo transport hub out of Male’, clearing large areas of Male’ port areas for alternative
uses. The Link is also deemed vital by the Government to make the Port a success.
The construction activity during construction period of this project as well as management
maintenance during operating period will produce some new employment opportunities.
The implementation of this project has strategic significance on the development of the Greater
Male’ Area.
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6.3 Marine Hydrodynamics and Wave Conditions
6.3.1

Predicted Changes

The main changes expected are:
•

The bridge pile foundations form an obstacle to the water flow and may change water flow
regime in Villingili, Gulhifalhu and Thilafushi channel.

•

Erection of the pile foundation reduces the total discharge area of channel, changes the
water flow regime, and changes the cross-sectional flow across the channel.

•

The density of piles are highest at Villingli channel with about 22 pile groups. The number
of piles in Villingili and Thilafushi Channels are limited to two pile groups.

•

Wave propagation at Villingili Southeast corner and Gulhifalhu SE corner is expected to
be affected as the pile groups form an obstacle against the angle of the wave approach. The
low pile cap may also get hit by higher waves at the surf zone during strong conditions,
reducing the wave height behind it.

•

Changes to wave propagation (refraction and diffraction) around the piles and newly
reclaimed areas.

•

Scouring at the bottom of piles due to strong flow.

•

Possible temporary changes to hydrodynamics due to construction material or debris being
left in the reef flat or lagoon of Villingili Island.

6.3.2

Sensitive Receptors

The following main sensitive receptors were identified:
•

Water level along the shoreline of Male’, Villingili, Gulhifalhu and Thilafushi

•

Surf areas at Villingili and Gulhifalhu

•

Snorkelling sites around Villingili

•

Vessels using the channels

•

Eastern and Southwest beach of Villingili

6.3.3

Impact Significance

The assessment used the results of modelling derived for the Hulhule-Male’ bridge and the flow
patterns establish for the reef passes to determine the magnitude of change and its impact on the
sensitive receptors. The following conclusions can be drawn:
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Bridge Piles and Pile Caps
a. The changes to flow through the reef passes are expected to be negligible. Results from
the Hulhule-Male’ bridge data shows a reduction of flow velocity on average between 0.02
- 0.05 m/s within the channel. Around the main bridge piers and approach bridge piers a
reduction ranging between 0.10 to 0.15 m/s behind them. A variation of 0.02 m/s of the
flow velocity of flood tide was determined to potentially influence the upstream and
downstream within the scope of 1.50 km.
b. An increase is speed is measured on the side of piers/piles but its effects slows down shortly
after the water flow moves past the pier.
c. The overall impacts on water level around the four islands are expected to be negligible.
d. The impacts on vessels and snorkelling activities are also expected to be negligible unless
they come close to the bridge piers.
e. Impacts on beach erosion on Villingli is expected to be minimal as waves reform behind
the piles and effects of currents are limited to a short distance.
f. The modelling assessment of surf location at Varunulaa Raalhugandu showed no
significant reduction in wave height and wave tended to reform immediately behind the
pile group. However, it has to be noted that while these changes are not significant, it can
still affect the quality of surfing waves at specific wave conditions.
g. Scouring at lagoon bed around piles does not pose an environmental issue, due to the
depths involved but may pose a risk for the piles. This issue has been addressed in the
design and therefore is not considered in this assessment.
Land reclamation and shore protection
a. The proposed reclamation will alter the wave propagation patterns and reshape the beach
on the SW corner of Villingili Island. Erosional pressure will be most prominent just
behind the reclaimed area next to the proposed car park area. It is unlikely that the park
area can be maintained with the current beach width in the area. This has been considered
a significant impact that will require additional reclamation and reshaping the of the beach.
b. No significant impacts are expected on Gulhifalhu and Male’.
c. At Thilafushi, impact significance is dependent on whether the existing sand bed on the
Southeast corner will be removed or not. This bed acts as a breakwater for the harbour
basins behind it. If removed, the basins will be affected and the newly reclaimed area of
the project will cause wave refraction to concentrate at the edge of the reclaimed area. The
project proposes to leave the bed.
d. Water flow at Thilafushi south side basins is a concern primarily due to the potential for
leachate into the lagoon the due to the current waste management practices. To mitigate
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the issue, the Developer has allowed for three opening have been placed for tidal flushing.
The results for tidal modelling by Engineering Consultants show that flushing is adequate.
6.3.4

Mitigation Measures

The recommended mitigation measures are as follows:
a. Undertake reclamation and beach profiling just behind the motorcycle parking area on
Villingili Island as shown in Figure 6.1. The objective is to realign the beach based on the
new reclamation and introduce enough sand to the sediment budget of the area or provide
protection to the beach (see point c below) to sustain the beach for at least the next 2 years.
b. Retain the existing groyne south of the motorcycle parking (See Figure 6.1) as scouring is
possible both from rainwater and seawater erosion.
c. Monitor the erosion around carpark area for 1-2 years and if required install a concrete
retaining wall behind the beach to reduce damage to motorcycle parking area .
d. Retain the existing sand bed at Thilafushi during construction or alternatively construct a
breakwater to protect the basins behind it (See Figure 6.2). The current plan for the project
is to leave the sand bed but the significance of this needs to be conveyed to the Contractor,
since damage to any section of the bed could erode it.
e. Undertake regular beach monitoring on the SW beach of Villingli Island.
f. Ensure construction material and waste is not left in the lagoon or reef flat of the southern
half of the Villingili Island for more than 3 weeks.
6.3.5

Residual Impacts

Changes to the shoreline is also likely in the medium-term as the coastal processes adapt. It is
important to monitor the changes for two years and deploying permanent measures if necessary.
The surfing point on the SE and SW corner of Villingili, and SE corner of Gulhifalhu may not be
as useable as before due to potential safety risks.
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Figure 6.1: Summary of recommended beach impact mitigation measures
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Figure 6.3: Recommended retention of sand bed in Thilafushi or Construction of a new Breakwater
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6.4 Impact on marine water quality
6.4.1

Predicted Changes

Construction Stage
1) Increased turbidity and suspended solids in marine water at the proposed piling points
during the piling process. This is caused by seabed disturbance during pile casing
placement and driving process. The use of piling method is generally expected to reduce
the marine impacts by containing the pile construction process to a narrow foot print.
Impacts are expected at the lower layers in deeper water and surface layers in water depth
shallower than -3 m. Impact footprint is expected to be within a 50-100 m radius of piling
points.
2) The above impacts also apply if the project considers using steel trestle to create the
working platforms or access bridges in shallow areas.
3) Construction of cast-in-situ bored piles will require the bed material (made up of coral
consolidated and unconsolidated coral fragments) to be drilled or dredged out of the
casings. The removal involves process water and hence the potential for spillage during
removal process. The material removed per pile can range between 50-400 m3 per pile,
depending on pile diameter and driving depth. This material is to be temporarily stored in
a hopper and transported to reclamation sites or Thilafushi for disposal. Hence, there is
potential for process water spillage and dredge waste spillage leading to turbidity and
sedimentation within a 200 – 500 m radius.
4) Accidental oil leaks from machinery, equipment and vessels may pollute marine water.
5) The proposed dredging and reclamation operation will produce significant sediment
plumes in the water column. These plumes can extend over few kilometres depending on
the quantity and grain size of the dredged material and prevailing hydrodynamic
conditions (Fisher et al., 2015). Similarly, fine material eroding into water column from
the reclamation site increases suspended solids, and turbidity of the water column. The
anticipated impacts spatial extent is presented in Figure 6.1.
6) The main sources of sediment plumes from TSHD dredging are hopper overflow, abrasion
from drag head and turbulence from ships propellers. The area disturbed by the TSHD
and the overflow will lead to suspended sediments in the water and reduction in clarity
and quality of water. The suspended material may stay suspended for a period of time but
given the diurnal tide, proximity to reef passes, and current patterns expected in the area,
it is unlikely that a sediment plume may remain suspended for three tidal cycles at a given
point. Nonetheless, the path of the dredger is likely to create significant plumes and
reduced water quality where it operates.
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Figure 6.1: Estimated spatial extent of impact foot print without mitigation measures
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7) Main sources of sediment plume from reclamation process are unconfined process water
and pipe leakage. The project proposes to release the process water into the inner lagoon
of Villingili and Thilafushi in a controlled manner. Hence, water quality within the lagoon
is expected to be affected while limiting over flow into other areas in the vicinity.
8) Initial sediment plumes are expected during sand bund construction on Villingili and
Thilafushi, which in itself is designed to be used a sediment containment measure. Hence,
water quality within a 200 m radius and up to one km depending on currents is expected
to be affected during construction of the bund. Following the placement, there will be
bund erosion which may again effect water quality, albeit at a lower intensity than during
initial placement. Most significant erosion is expected to occur on the southern bunds.
9) Dredging the channels and dredge material disposal at Thilafushi is expected to cause
significant reduction in water quality for a period of up to 10-14 days (or as long as
excavation is being undertaken). The area in question is relatively confined but
confinement can lead to a silty basin as well.
10) Sediment plumes increases turbidity and reduces overall clarity and quality of the water.
Increased levels of suspended solids, and turbidity in the water column is known to be a
major stressor on coral reef ecosystem.
11) Suspended sediments are carried by water and/or accumulate in a loose unconsolidated
form on the reef surface. While large particles settle on the seabed, sediment particles less
than 0.063 mm in size (mostly clay and silt) will remain suspended in the water column
for some time before settling. This fine suspended sediment will be easily dispersed
thereby causing sedimentation on the reefs.
12) Following the completion of dredging works, the loose material deposited on the seabed
may get disturbed from time to time during poor weather, causing localised reduction in
water quality. These events are usually short lived.
13) Any ballast water discharged by vessels mobilised to the project can reduce the marine
water quality and introduce invasive alien species and pathogens into the water column
and ultimately into the local ecosystem (David & Gollasch, 2015). Ballast water discharge
is regulated under International Convention for the Control and Management of Ships
Ballast Water and Sediment (BWM) and all vessels flagged to signatory states are
required to adhere to this convention. The construction related ships/vessels are expected
to follow the procedures established to eliminate the risk of pollution.
14) Any wastewater disposed from the vessels used for the project will pollute the marine
water in the area, and this is expected to elevate nutrient content in the water column. The
construction related vessels are expected to adhere to MARPOL Annex IV regulations for
the Prevention of Pollution by Sewage.
15) Waste water disposed from worker accommodation sites can also lead to reduction in
water quality.
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Operations Stage
16) After the bridge is constructed and commissioned, the pollutants discharged out by
various vehicles, particles from wearing of automobile tyre, particles adhered on the
vehicle frame, oil leaked by vehicles in poor operating condition and other pollutants that
are deposited on the road, may all enter into the drainage system of road along with bridge
deck runoff due to rain. These pollutants may enter into marine water. The study
conducted for Hulhule’ Bridge project shows that, within 30 mins from preliminary stage
of rainfall to runoff, the concentration of suspended matters in the rainwater and oily
substances are higher. After half an hour, the concentration may decline rapidly along
with receding rainfall. After 40 ～ 60 mins of rainfall, the pavement will be rinsed
thoroughly; the concentration of pollutants produced by pavement runoff is low.
17) Based on the initial design of the project, the bridge deck runoff is directly discharged
from drainpipe set on both sides of bridge through 3 m intervals. After the bridge deck
runoff is discharged into water body, the instantaneous concentration of pollutants within
the small range adjacent to runoff water dropping point will be high. However, due to the
strong tidal current flow in the area, mixing within the water column and dispersal will
occur rapidly. Thus, impacts from runoff are not expected to be significant.
6.4.2

Sensitive Receptors

The following main sensitive receptors were identified:
•

All coral reef areas: Male’, Villingli, drowned reefs under Villingili channel and
Gulhifalhu Reef

•

Hans Hass and Lions Head Protected Area

•

Recreational waters around Villingili and Male’

•

Dive sites in the vicinity of the dredging areas

•

Resort lagoons and snorkelling areas in the vicinity

•

Recreational submarine operations
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6.4.3

Mitigation Measures

The following mitigation measures are recommended:
Marine construction works
1) All drilling waste generated during piling must be disposed at the defined sites, either at
the reclamation sites or at Thilafushi. No drilling, dredged waste or mud should be
disposed in the sea.
2) The seawater pumped out from the pile casing or any cofferdams should be directed to
sedimentation tank or settling devices before discharge to reduce the impact on water
quality impacts. Contractor should ensure the effluent from the sedimentation tank meets
the EPA waste water quality standards before discharge.
3) Domestic sewage generated in the bridge construction site must be disposed via septic
tanks and shall not be directly discharged into sea or on land. Sewage treated in septic
tanks must be cleared and disposed at the designated waste management site in Thilafushi.
Domestic waste generated by workers shall be collected in a designated location, and
disposed at waste management site in Thilafushi. The final wastewater may be discharged
into the atoll lagoon beyond a depth of 5 m.
4) All vessels should be sized so that adequate depth clearance is maintained between vessels
and the seabed in all tide conditions, to ensure that undue turbidity is not generated by
turbulence from vessel movement or propeller wash;
5) Construction activities should not cause foam, oil, grease, scum, litter or other
objectionable matter to be present on the water within the site.
6) Loading of barges and hoppers should be controlled to prevent splashing of material into
the surrounding water. Barges or hoppers should not be filled to a level that will cause the
overflow of materials or polluted water during loading or transportation;
7) Ensure the requirements for transport vessel for transporting waste are conformed. All the
vessel needs to cover the waste when transporting to Thilafushi.
8) Chemicals and hazardous materials on the vessel will be safely stored and secured. The
sandstone, cement and other powdery materials stockpiled on any construction trestle,
temporarily-constructed dock, concrete mixing vessel and other support barges must be
covered for safekeeping.
9) The machinery and vessels used in construction of the bridge must be inspected strictly in
the process of bridge construction so as to prevent the oil leaking. It is strictly forbidden to
dispose sewage, garbage and waste oil into sea, these wastes should be gathered and
disposed together with pollutants on the designated waste management site.
10) Ensure incoming vessels for the project comply with the International Convention for
Control and Management of Ballast Water and Sediments.
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Dredging and Reclamation Works
11) All reclamation works should be undertaken behind a containment bund. The preliminary
containment plan for Villingili and Gulhifalhu is presented in Section 3.4 The bund or
containment measures should sufficiently enclose the reclamation area to minimise
sediment plumes leaving the project footprint during filling. Bunds can be constructed to
the planned reclamation shape or following the shortest route covering the reclamation
shape. It can be constructed with sand using an excavator. Sand for the bund can be sourced
from the immediate lagoon, preferably on the inside of the bund. Bunds facing the ocean
side (southern side) will face strong waves and currents, possibly making it difficult to
maintain the sand bund. In such a scenario alternative protective material such as
temporary sand filled bags (geotextile or any other durable bag), geo-tubes or geo-bags
can be utilized. The Contractor may also consider placing armour rock along the proposed
shore protection edge and protect the inner lining with geotextile to prevent sand loss. The
bund width and elevation should take into account the wave conditions and capacity of the
dredgers.
12) Silt screens or a similar curtain needs to be used to complement the sand bunds and contain
sediment plumes at any turbid water exit points and protect marine life. This has been
proposed mainly for Villingili Island.
13) The impacts from dredging the borrow area is more difficult to control. The most important
mitigation measure is to control the overflow on TSHD to minimise impacts during loading
into the hopper. It is recommended that the proposed TSHD contain a Green Valve in the
overflow structure. Routine monitoring and maintenance must be undertaken to ensure that
the Green Valve is functioning adequately. If the ship does not contain a Green Valve, it
is recommended to limit the over flow by limiting the amount of material placed in the
Hopper in any given trip.
14) Maintain a threshold level for turbidity at all reefs within atoll lagoon within proximity to
the dredging site, measured as Total Suspended Solids (TSS) to a maximum of 3 mg/L per
day (See monitoring chapter). Exceptions shall be made where background rates exceed
the threshold rates and in reefs where extensive reclamation work has been undertaken.
Considerations shall also be made to account for naturally elevated levels of turbidity
which may occur during storm events or bad weather. If a threshold level exceeds, cease
dredging until the tide changes and until turbidity falls below the threshold levels.
15) Complete dredging and reclamation work in shortest time period possible. Contingencies
should be planned ahead in the event of dredger or key equipment failure as has been
witnessed in some other reclamation projects in the Maldives. If work needs to be stopped
for an unforeseen reason for an extended time (over a year), all temporary sand bunds
placed must be secured from erosion or removed.
(290)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

16) Rainbowing shall not be used as a method for reclamation or filling.
17) Excavator movement should stick to predefined routes for travel along the reef.
18) Regularly monitor floating pipelines for leakage and fix identified leaks before the next
load.
19) All staff involved in dredging and reclamation works must be briefed on the sensitivity of
the reef and the mitigation measures proposed in the EIA report.
20) Monitor the level of Turbidity and Sedimentation Rate on select locations to verify that the
sediment containment measures are effective (see Monitoring section).
21) Supervise all construction activities to ensure that large vehicles and dredger do not move
outside the project boundary and ensure the reef flat levelling is restricted to the required
area only.
22) Stop all dredging and reclamation work when a Yellow Weather Alert is in effect.
23) Undertake bund construction works (if using sand bunds) to calm conditions, preferably
neap tide periods.
24) Place buoys to clearly identify reef edges along the path of major traffic routes that may
be affected due to turbidity. Buoys can be deployed after monitoring the turbidity patterns.
6.4.4

Residual Impacts

Control of turbidity during dredging works using TSHD in atoll lagoon is difficult. There may be
occasions when the turbidity limits are exceeded at receptors. The Contractor should ensure work
is stopped to allow for the levels to come down or shift to another approved location.
The use of silt screens within the reef flat can damage corals on the reef flat during installation
and during movement with tide. Installation should consider staying away from live coral patches.
The silt screen may cause silty material to settle down on the reef flat making the area silty. The
material is likely to disperse overtime after the removal of the silt screen.
The construction of sand bunds itself can result in turbidity and sedimentation on the surrounding
reefs. The bunds themselves can erode with wave action continuously releasing silt into the
lagoon. To minimize this impact on Villingli, it is recommended to install the silt screen prior to
the construction of the sand bund.
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6.5 Marine Ecology
6.5.1

Predicted Changes

The main changes expected are:
1) Direct loss and physical damages to marine organism:
o Burial of marine organisms, especially sessile lifeforms (e.g. Corals) during the
proposed land reclamation: 14,000 m2 area on the southern reef of Villingili and
30,000 m2 area on the southern reef flat of Thilafushi.
o Sessile organisms within the direct footprints of the floating pipes used for
reclamation will also be lost or subject to physical damages.
o There is also risk of direct physical damages to sessile lifeforms, fish, turtles and
other large marine life in the project area from the piling works, construction debris
that may fall on the reefs, and anchoring of large vessels on the reefs in the project
vicinity.
2) Increased stress induced on marine ecosystems
o Elevated suspended solids, and turbidity and sedimentation arising from dredging,
reclamation, coastal protection and piling are major stressors on coral reef
ecosystem (Rogers, 1990). Corals -with the exception of azooxanthellae corals rely
on symbiotic algae (zooxanthellae) to produce their energy requirements via
photosynthesis. Elevated levels of turbidity and TSS reduce ambient light reaching
the corals, decreasing the overall photosynthetic activity of zooxanthellae
(Richmond, 1993). Prolonged periods of reduced photosynthetic activities may
lead to malnourishment and starvation of coral colonies. Similarly, increased
sedimentation and settlement of sediments on corals prevents ambient light from
reaching zooxanthellae and reduces the overall photosynthetic productivity.
Sedimentation also triggers corals to expend more energy to clear sediment (e.g.
by production and shedding off mucus sheets). Energy which corals would
otherwise utilize to grow, reproduce and carry out other metabolic activities (Riegl
& Branch, 1995). Furthermore, increased sedimentation impedes successful coral
reproduction, by reducing the success of coral larvae settlement, and survival rates
of recruit and juvenile corals (Fabricius, 2005).
o Fish are reported to avoid areas subject to elevated levels of suspended solids and
turbidity (Collin & Hart, 2015). In addition, increased levels of suspended solids
and turbidity in the water column reduces foraging ability of fish that feed on
planktons and other fish (Johansen et al., 2013), and sedimentation adversely
impacts algal grazers/herbivores (Bellwood & Fulton, 2008). Furthermore,
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sediment deposition may cover and suffocate eggs and larvae of benthic spawning
fish. Prolonged exposure to high sediment levels can lead to a decrease in fish
immunity against parasites and diseases (Kjelland et al., 2015). As fish can readily
disperse, they are likely to relocate to nearby reefs if high suspended sediment
conditions persist. Similarly, increased suspended solids in the water column
during dredging and reclamation may impede foraging behaviour of sea turtles due
to reduced visibility, and deter them away from the reef.
3) Impact of underwater noise pollution
o Noise pollution is known to adversely affect anatomy, behaviour and physiology
of marine organisms (Kunc et al., 2016).
 Underwater noise measurements for TSHD shows noise levels similar to
those of a cargo ship, however slightly higher noise frequencies are
recorded when the dredger is extracting harder substrate (Robinson et al.,
2012). Given the project site is in a high marine traffic zone, dredging is
being undertaken in a soft sandy bottom and at least 500 m away from reefs,
noise resulting from project activities may not be significant.
 In contrast, the piling is expected to produce significantly loud noises that
may adversely impact the marine life in the area (Dahl et al., 2015). It is
also likely to disturb marine mammals (e.g. Dolphins) within several
kilometres of the operating pile drivers (Kent et al., 2009).
4) Introduction of alien species
o During mobilisation of the vessels to the site, invasive alien species may be
introduced to the local ecosystem either from the ship’s hull or discharge of ballast
water. Introduction of invasive alien species into the local ecosystem can result in
population declines and in cases extinction of certain species ((Reaser et al., 2007).
As stated earlier, ballast water discharge is regulated under International
Convention for the Control and Management of Ships Ballast Water and Sediment
and all vessels flagged to signatory states are required to adhere to this convention.
The vessels used in the project are expected to follow the procedures established to
eliminate the risk of introducing alien species.
5) Cumulative Impacts
o A major land reclamation work was undertaken at Gulhifalhu reef (located within
the proposed MTL footprint) in 2020 (CDE Consulting, 2020). The proposed
project will add to the sedimentation, and other adverse impacts of the reclamation
project on the reefs within the vicinity.
o Reefs of Maldives have been subject to mass coral bleaching event in 2020, and
previously in 2016 it was estimated that bleaching effected 70% of live corals
(Marine Research Centre, 2017). It is important to check for any coral bleaching
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alerts while planning to undertake any major dredging, reclamation or other
activities that may add stress to the coral reef ecosystem. Unlike healthy corals,
thermally bleached corals have significantly reduced capacity to clear sediment
deposited on their tissue (Bessell-Browne et al., 2017).
6.5.2

Sensitive Receptors

The following main sensitive receptors were identified:
•

SW corner of Malé, Maathila, Villingili, Gulhifalhu and Thilafushi Reef

•

MPAs within the project impact footprint: Hans Hass Place, Lions Head and Giraavaru
Kuda Haa.

•

Reefs around the dredging footprint.

•

Corals, marine organisms, and cetaceans that may occasionally visit the project area

6.5.3

Impact Significance

The project has a very large spatial extent on the marine environment, and majority of the impacts
on the ecology are permanent (e.g. loss of habitat due to reclamation and piling works). Adverse
impacts resulting from sediment plumes, debris falling on the reef are expected to extend over
medium term unless active clean-up is carried out. Hence it can be concluded that the project will
have significant adverse impacts on the marine ecology.
6.5.4

Mitigation Measures

The recommended mitigation measures are as follows:
1) All staff involved in the project must be briefed on the sensitivity of the reef and the
mitigation measures proposed in the EIA report.
2) Demarcate the construction area and restrict all construction activities to these boundaries.
3) Restrict dredging, reclamation and bridge construction works within a set boundary.
4) Relocate coral colonies within the piling and reclamation footprints, where possible. The
following options should be considered.
a) Relocate as many smaller colonies as possible from the reclamation footprint to
suitable nearby locations and nurseries. Summary of key steps involved in
relocation of smaller corals are as follows:
i. Small to medium sized live coral colonies within the direct footprint of the
dredging and reclamation area shall be carefully harvested, using tools such
as chisel and hammer.
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ii. The harvested colonies, coral fragments shall be placed in plastic flow
through boxes. These boxes shall be kept underwater, using floaters, and
towed from the collection site to the relocation site.
iii. Hard substrate (e.g. rock) at the site shall be cleaned using a brush to clear
the base onto which the corals will be reattached.
iv. Coral colonies, and fragments collected shall be attached onto the base
using epoxy glue, or cement.
v. Once reattached, these colonies will be monitored periodically to ensure
success rate of establishment.

5)
6)
7)
8)

9)

b) Attempts could be made to move some of the moderately large coral colonies.
Summary of key steps involved in relocation of larger coral colonies are:
i. Attach a steel frame or a steel chain mesh to the bottom of the colonies, and
ii. Lift them to about within 1-2 m from water level. An excavator mounted
on a landing craft or barge can be used for the purpose. A purpose-built
pulley and frame system attached to a barge or a boat can also be used.
iii. The suspended coral laden frame can be transported to the site while
attached to the vessel. The process should be assisted by experienced divers.
iv. For all remaining colonies and where relocation of corals is not
feasible/practical, proponent should discuss with the Ministry of
Environment to identify possible mechanisms to offset the loss.
To avoid anchoring on the reefs, install mooring buoys/anchor blocks for ship and vessels
at the work site.
Install debris nets around the pile groups that meets or exceeds ANSI A10.37 standard.
Remove all construction debris on the reef on completion of respective sections of the
bridge.
If practical, it is advised to restrict dredging and reclamation during mass coral spawning
periods. Predictions and visual observations should be undertaken by a qualified marine
biologist to identify spawning events which usually take place between April and May
spring tides. Many species of corals reproduce during one night of the year and different
species may have different spawning periods. The marine biologist or environmental
consultant should determine if spawning is going to take place, and where it is taking place
within the footprint of the project and advice the contractor. If practical it is advised to stop
dredging and reclamation works at least for 12 days – 5 days before and 7 days after
spawning. In case the date is missed, dredging can be ceased for 7 days after spawning
event it detected. Daily monitoring by marine biologist is recommended during this period.
Maintain a threshold level for sedimentation among the identified monitoring sites within
atoll lagoon, in proximity of the sand borrow site, to not exceed a maximum of 15
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mg/cm2/day for at least 20% of the measurements. Exceptions can be made where
background rates exceeded the threshold rates. Consideration shall also be made to account
for naturally elevated sedimentation levels which may occur during storm events or bad
weather conditions.
10) Monitor about 500 m area around pile driving points for cetaceans and cease piling works
until they move outside the 500 m radius.
11) Where practical silt screens or a similar curtain can be used to complement the bunds and
contain sediment plumes at any turbid water exit points, to protect marine life.
12) Complete the dredging and reclamation works within the shortest time period possible.
Contingencies should be planned ahead in the event of dredger or key equipment failure
as has been witnessed in some other projects in Maldives. If works needs to be stopped for
an unforeseen reason for an extended time (over a year), all temporary bunds placed must
be secured from erosion or removed.
13) Monitor the level of Turbidity and Sedimentation Rate at selected locations to verify
sediment containment measures are effective (see Monitoring section).
14) Supervise all construction activities to ensure that large vehicles/vessels do not move
outside the project boundary.
Estimated Costs
•

The estimated cost of 30’ x 40’ piece of debris net is USD 2,207.00. The total cost is
estimated about USD 1,300,000.00

•

The cost of cleaning up the reef is about USD 1,950,000.00.

•

The cost of hiring marine biologist is estimated between USD 3,000 – USD 5,000 per
month.

•

The cost of construction of sediment containment bund around the proposed reclamation
areas is approximately USD 200,000.00.

6.5.5

Residual Impacts

The project will result in permanent loss (due to reclamation) and modification (construction of
piles on reefs) of coral reef habitats. While the proposed mitigation measures include relocation
of corals outside the impact boundary, it will not recreate the lost habitats.

6.6 Impact assessment on terrestrial ecology
6.6.1

Predicted Changes

The proposed project area is within a highly urbanised setting, vegetation observed in these areas
are planted for landscaping. One unique tree was observed on the south-eastern corner of Villingli,

(296)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

this was a Cedar Mangrove Tree, however this tree is well outside the project boundary. No
endangered or rare animals are observed within these areas. Hence, the main impact on terrestrial
ecology will be due to loss of trees/plants during land clearance works for the project.
The main changes expected are:
•

The proposed project activities are expected to require removal of about 111 trees (list
provided below).
o Malé Project Site:
 Banyan Tree (2)
 Sea Almond (1)
 Coconut Palms (4)
o Villingili Project Site: Majority of tree removal are from the proposed access road
area
 Sea Trumpet Tree (2)
 Banyan Tree (1)
 Sea Poison Tree (1)
 Sea Hibiscus (Veyo) Tree (2)
 Sea Almond (3)
 Weeping Fig (1)
 Palm Tree (37)
o Gulhifalhu Project Site
 Palm Trees (43)
o Thilafushi
 Palm Trees (14)

6.6.2

Sensitive Receptors

The following main sensitive receptors are identified:
•

Southern part of Villingili

•

Cedar Mangrove located on the south-eastern side of Villinigli

6.6.3

Impact Significance

As stated earlier the project footprint falls within a highly urbanised setting, and majority of trees
within the impact footprint have been planted for landscaping. Furthermore, any loss of vegetation
can be remediated through landscaping on completion of the project. Hence the impact on
terrestrial ecosystem is considered to be minor.
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Any impact on the Cedar Mangrove tree is considered significant as this tree has been determined
as rare and of importance under existing regulations.
6.6.4

Mitigation Measures

The recommended mitigation measures are as follows:
b) Demarcate the construction area and restrict all construction activities to within those
boundaries. Ensure no trees are cut/removed outside this boundary, for example for
material storage or waste storage purposes.
c) Fence off the Cedar Mangrove Tree in Villingili and restrict any project activities in this
area. Fence should be placed at least 15 m from the tree trunk. Place a sign in the native
languages of workers in the project team to guide workers.
d) For all coconut palms impacted, transplanting is required to other areas within the island
or to Gulhifalhu, according to the relevant laws and regulations of the Maldives. Avoidance
should be considered for all other trees as much as possible, if avoiding is not possible,
transplanting should be considered. The trees should be disposed only if transplanting is
not practical.
The estimated cost of fencing around the Cedar Mangrove is estimated to be USD 2,000.00. The
cost of relocation can range between $100 to $500 depending on the size and time taken to relocate.
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6.7 Noise and Vibration
6.7.1

Predicted Changes

Construction Period
Noise sources of the planned project in the construction stage mainly come from construction
machinery, supplemented by radiation noise of transport vehicles. Specific construction
machinery expected to be used in the project and their distribution are:
•

Drilling machine(s): this project adopts bored pile construction. Activities will be mainly
over water and some on land on SW corner of Male’, Southern reef flat of Villingili,
Southern reef flat of Gulhifalhu and Thilafushi.

•

Lifting machine(s): it is mainly used in hoisting and joining of bridge precast box girder
segments; These will be installed on the piers or may use cranes or barges in some
instances.

•

Concrete mixers and concrete vibrators are mainly used in the bridge foundation
construction, casting and compacting of concrete works. They will be used in all work
sites.

•

Concrete batching plant: Location is undecided but it is possible that one unit may be
installed in Male’ at the project site.

•

Asphalt plant, asphalt paver, electric drill, electric saw, and cutting machine and so on are
manly applied in pavement construction and traffic engineering construction, with
comparatively less impact. It will be used both on the bridge and within Male’.

•

Rollers, bulldozers, excavators, and pneumatic picks and so on are mainly used in the
construction of roads on Male’ and Hulhule’. It will also be used in the reclamation process
on Villingili and Thilafushi. Excavators and bulldozers may also be used in the backfilling
of ramps.

•

Dump trucks are mainly employed in the construction sites, to transport building material
to construction site and convey construction wastes and project dregs to the designated
locations.

•

Floating batching plant

•

Trailing Hopper Suction Dredger to undertake dredging and reclamation.

•

Temporary generators at Gulhifalhu.

•

Handling armour rock for revetment construction.

The likely impact sources for noise and vibration are:
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1) Bored pile installation, particularly pile sleeve driving and trestle hollow pile driving, will
generate most significant impacts in terms of noise and vibration. Pile driving noises
during the Hulhule’-Male’ bridge was audible about 1 km from the source point. Some
initial public complaints were received during the project due to work undertaken during
night. Unlike the Southeast corner of Male, the proximity to residential housing is further
away on the SW corner of Male’. The shielding offered from tall buildings and the
distances involved is likely to make the impacts on Male’ residential areas lower than for
the Hulhule’-Male’ bridge. However, the number of sensitive buildings are more on the
SW corner. These include Dharumavantha Hospital, Dhiraagu Telecommunications
Building, main radio broadcaster and two schools within a 750 m radius.
2) Effects of piling activities is most strongly expected to be felt at Villingli Island. During
piling works, the whole island is likely to be affected due to proximity to piling work and
small size of the settlement. A number of residential buildings, industrial plots and
sensitive infrastructure buildings are located within just 200 m of the piling sites. This
includes Dhiraagu Data Centre which contains sensitive equipment next to STELCO site.
3) Pile driving vibration has the potential for movement of the reef slope material. The coral
reef slopes at the project sites are generally well consolidated but its inner structure is
unknown. There are visible cracks on the reef flat at Male’ (See Existing Environment
chapter). Hence, the possibility that inherent weaknesses might exist in the substructure
due to release of stress must be considered. The Specimen Design Pier numbers P08
(Male’), P44 (Villigli), P47, P65 (Gulhifalhu) and P66 on Thilafushi are a particular
concern. There are known caves at Male’ slope (and generally on the western slope of
Male’), and known cavities in the reef structures (as known from the Geotechnical
Surveys). In addition, pier numbers P07, P09 (Male’), P43, P45 (Villigili), P45, P48, P66
(Gulhifalhu) and P67 (Thilafushi) can also generate vibration that could cause movement.
4) The reclamation activities involve operation of bulldozers and pumps onboard the THSD.
These can generate significant noise and to some extent vibration on the southern half of
Villingli Island during reclamation.
5) Handling armour rock is a particularly loud activity. Construction of revetment on Villingli
south side will affect the noise level and vibration on the southern half of the island. Similar
impacts will be felt during revetment construction on Thilafushi, for Thilafushi resident
workers.
6) During the bridge construction process, operation of cranes will generate noise. These
impacts will be minimal on all other island except Villingli, where construction activities
are much closer to residential areas.
7) During road construction on the ground, rain pipes, sewage pipes, electricity channel and
communication conduits and various municipal pipelines shall be installed by excavating
the both sides of the road. The construction machinery used primarily includes a pneumatic
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pick, drilling machines bulldozers, excavators, air compressors loaders, land levellers,
vibratory rollers, and concrete mixer trucks and transport vehicles. The noise intensity of
these machineries is high, and part of them will generate vibration impact, having greater
effect on the surrounding sensitive spots.
Operations Stage
8) The proposed elevation of the raised MTL mainline near Villingili, proximity to residential
and commercial areas, anticipated heavy vehicle flow, increase in vehicle numbers due to
port and the dominance of Southwest monsoon winds is predicted periodically to increase
the noise level up to 60 dB-A (LEQ) at day time at the closest residential building and
more at the nearest industrial areas. Given the possibility of night time operations at the
port and vehicular traffic after cargo clearing, the impacts may extend to night time as well.
These assumptions are based on a combination of noise modelling parameters used for
Hulhule’-Male’ Bridge and anticipated conditions at MTL. The baseline conditions in
residential areas were measured at 40-50 dB-A (LEQ). There are no specific noise
standards for traffic in Maldives but the commonly used standard for noise abatement
trigger limits are between 65-68 dB-A for road traffic.
9) The background noise levels at the industrial site and infrastructure sites (MWSC and
STELCO) appeared higher due to active generators and machinery.
10) The noise generated from road while significant did not appear to go beyond threshold
levels. Nonetheless, a precautionary approach was used to determine if noise abatement
measures could lower the noise levels. The findings are summarised below:
a. Noise barriers (3m high concrete blocks) did not appear to reduce the noise levels
beyond 90 m. The nearest residential house is about 150 m from point source.
b. Traffic calming by reducing the driving speed at Villingili section to 30 kph could
reduce -2 to -3 dBA.
c. Reduction in traffic from by using efficient public transport options could reduce 3 to -6 dBA.
6.7.2

Sensitive Receptors

The following main sensitive receptors were identified:
•

Residential buildings of Villingli and Male’

•

Sensitive infrastructure buildings and public facilities on Male’ and Villingili
o Male’: Bus terminal, STO foodcourt, Villingili ferry terminal, FSM fuel shed,
Dhiraagu, Dharumavantha Hospital, STO Ready mix, Fire Department
o Villingili: Ooredoo, Medianet, Private houses, STELCO, MWSC
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•

Industrial work sites on Thilafushi

•

Marine life

•

Avian fauna

•

Coral reef slopes, particularly the western side of Male’.

6.7.3

Mitigation Measures

Construction Stage
1) Delineate the construction sites and the worksites of Male’ and Gulhifalhu, erect a
boundary wall that is not less than 2 m high around the construction area.
2) While implementing the general layout of construction site in Male’, the equipment
producing loud noises shall be set in the east side and in the south side, away from
residential area close to the construction site. The office and living area that will not
produce loud noises shall be arranged in the west side of the Male’ work site. And at
the same time, distribute the construction site rationally to minimise the effects on
surrounding residential areas.
3) According to impact analysis during the construction period, construction at night with
strong noise has a higher impact, especially the sensitive buildings at the start section.
So, the construction plan needs to be arranged reasonably during planning. The project
should aim to limit construction work in Villingili Island during night time (22:00 to
06:00) which involves high noise levels. horns of all the vehicles in and out of the
construction site shall be forbidden during this period.
4) Unless absolutely necessary, (for example, when large diameter piles are being
installed), it is recommended to restrict pile sleeve driving, trestle hollow pile driving
in Male’ (Specimen Design Piers P01 to P09) and Villnigli (Piers 28-44) between the
hours of 22:00 to 06:00.
5) Given the proximity of piling works to buildings and reef slopes, the following
conservative threshold levels derived from British Standard (BS 5228: Part 4; 1992;
p23) is recommended. There are no national standards for vibration.
a. A threshold of Peak Particle Velocity (p.p.v.) of 10 mm/s shall be considered
for intermittent vibration resulting from pile sleeve and trestle hollow pile
driving (or piling works in general). This is based on a conservative limit for
minor and cosmetic damage to buildings in generally good repair.
b. A threshold of PPV of 20 mm/s shall be considered for intermittent vibration
for Industrial/commercial (light and flexible structures).
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6) Pile driving on reef slope areas, particularly at Specimen Design pier numbers P08
(Male’), P44 (Villigli), P47, P65 (Gulhifalhu) and P66, the following procedures are
recommended:
a. Design Stage
•

shift the piles as much as possible away from slope areas

• consider minimum number of piles for drilling
b. Construction Stage
•

Continuously monitor the surroundings for signs for cracks or reef
instability. Pay particular attention to the existing cracks (See
monitoring programme)

• Undertake pile sleeve driving at with a lower energy input.
7) Strengthen the maintenance of construction equipment. Keep it lubricated and fasten
all parts to reduce vibration noises while operating. Mechanical equipment used for
construction should be placed firmly and steadily on the ground and if possible,
vibration attenuation base should be used.
8) Reasonably arrange the driving routes and schedules for construction vehicles in and
out of the site and strengthen the management of those construction vehicles. No horns,
watch out the speed limit and drive courteously to reduce the traffic noises.
Construction vehicles should try to avoid driving through residential areas. For those
that have to pass through the residential areas, a reasonable driving plan shall be made
and negotiation and communication with neighbouring residents shall be strengthened,
to prevent the noise disturbance to the residents.
Operations Stage
9) Monitor noise levels at three nearest residential builds to determine if the noise level
goes beyond 65 dBA during day time and 55 dBA during night time. If it breaks the
threshold, consider reducing the speed limit along Villingili stretch.
10) Plant additional taller trees along the Villingili coastal vegetation belt facing south.
Attention must also be paid to the industrial areas and utilities located closest to MTL
route.
11) The road should be maintained regularly during the operating period to ensure
pavement levelling, avoid traffic noise amplification and bumping of vehicles caused
by poor road conditions.
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6.8 Air Quality
6.8.1

Predicted Changes

Construction Stage
1) Air borne dusts will impact the air quality during construction. Significant dust emissions
are predicted mainly from concrete mixing works, asphalt mixing works, road
construction, material storage, material handling and transportation. Bridge construction
work in itself is not expected to be the main source as they are expected to use pre-cast
units.
2) The scattering dust from the vehicles used to transport concrete and muck along the way,
which will increase the amount of air-borne dust on the driving routes, especially at the
construction road, the entrance and exit points of the work sites at all sites.
3) Storage yards are required to store construction materials such as lime, sand and stones for
road construction. The air-borne dust blown by wind and generated in the loading and
unloading process at storage yards will lead to air pollution. The volume of dust emission
in the storage yard is closely related to the type and nature of materials and wind speed.
For example, the materials with smaller gravity are more prone to dusting when they are
disturbed and materials with large proportion of small particles, the corresponding degree
of dusting will be high.
4) Operation of Concrete Batching Plant is expected to generate dust during loading,
processing and transportation.
5) Operation Asphalt plants will create emissions that will have localised emission impacts.
6) Burning of waste generated during construction at Thilafushi will add to cumulative
impacts from the openly burnt dumpsite at Thilafushi.
Operations Stage
1) Deterioration of ambient air quality due to increased vehicle movements between Male’
Villingili, Gulhifalhu and Thilafushi. It is expected that there will be higher proportion of
heavy vehicles on the bridge bound to Gulhifalhu and Thilafushi. Traffic is expected to be
highest from Male’ to Thilafushi during AM hours (1,155 PCU/hour) and highest from
Thilafushi back to Male’ during PM hours (1,015 PCU/hour). Traffic projections for the
feasibility study of this project estimate that 35% of vehicles using the bridge in 2027 will
be heavy vehicles (freight trucks). Movement to Thilafushi will primarily be for industrial
activities and WAMCO operations to dispose waste generated in Male’, Hulhumale’ and
Villingili.
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2) Traffic to Gulhifalhu will increase once the port development project in Gulhifalhu is
completed as it will involve transport of cargo from the port to connecting islands.
3) There is also the possibility that following the development of the bridge the import of
vehicles may also increase, particularly heavy vehicles and goods transport vehicles.
4) The current fleet of vehicles used for cargo clearing is old. At present they travel within
Male’ limiting unwanted emissions. However, the MTL will require them to travel longer
distances increasing the emissions.
6.8.2

Sensitive Receptors

The following main sensitive receptors were identified:
•

Workers involved in construction stage

•

Residential units within close proximity to the project site

•

Commercial areas/ areas commonly used by the public which are in close proximity to the
project site (Harbour café’s, WAMCO site, Villingili ferry terminal)

•

Public spaces near the project site used for recreation (Joggers using Boduthakurufaanu
Magu)

•

Residents of Greater Male’ Region

6.8.3

Impact Significance

The significance of the impact has been derived based on the existing conditions. The following
conclusions can be drawn.
Deterioration of ambient air quality due to construction activities
a. Exhaust emissions from equipment, machinery, vehicles and vessels used for
transportation and construction work can reduce air quality by emitting gases at the project
site and transportation routes. Since the operation of equipment, machinery and vehicles
will be periodic and it will be for a short duration of time, the magnitude of the impact is
considered to be low.
b. Stockpiling of materials used for construction and heavy construction work can also reduce
the air quality at the project site mainly due to dust emissions. However, it is anticipated
that the impact will be low as it will be a short-term activity.
Deterioration of ambient air quality due to open burning of waste
a. Waste generated from the project which cannot be reused or recycled shall be taken to the
waste site at Thilafushi where open burning is usually carried out.
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b. Open burning of waste is one of the main contributors to deteriorated air quality in Greater
Male’ Region. Baseline air quality measurements also showed that air quality at Thilafushi
is poor and did not meet the standards set in Ambient Air Quality Guidelines by WHO.
c. Impacts on air quality due to waste generated from the project will be a cumulative impact
and since this will be felt by the Greater Male’ Region the impact is anticipated to be
moderately adverse. Unless remedial actions or sustainable waste management practices
are implemented at Thilafushi this impact may remain.
Deterioration of ambient air quality due to increased vehicle movements
a. Motor vehicles emit air pollutants such as CO, NOx, particulate matter, volatile organic
compounds and benzene (Green Vehicle Guide, 2020).
b. Exhaust emissions from vehicle movements on the bridge will contribute to deteriorated
air quality during bridge operations and this can have various impacts on health such as
respiratory inspection and skin damage.
c. While the magnitude of the impact is high, it is anticipated that the harmful gases will not
stay stagnant in the air for a long time given the good circulation of air around an oceanic
environment. Hence, the impact is anticipated to be moderate.
6.8.4

Mitigation Measures

Construction Stage

During general construction activities:
1) Suppress dust emissions by spraying water regularly at dusty sites and at access roads
within the project site.
2) Clean the project at periodic intervals
3) Any spills or leaks must be contained and cleaned up immediately.
4) Practice good site management when loading, unloading, handling and storing materials
for the project. Assign a supervisor to oversee the work and ensure there are no spills.
5) Dusty materials should be sprayed with water prior to transportation.
6) Debris should be covered with impervious sheeting or stored in an area that is sheltered on
top and three sides. A flexible curtain can be used to cover the entrance side.
7) Cover as much of the stockpiling area as possible by using impervious sheets.
8) Regular maintenance of vehicles, equipment and machinery.
9) Vehicles that will be used to transport dusty materials shall be covered with tarpaulin or a
similar material .
10) Vehicles (wheels) should be washed when exiting the construction site.
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11) Construction equipment idling times shall be minimised by shutting equipment off when
not in use.
12) The speed of vehicles within the site should be controlled to about 10 km/hour to reduce
the impacts of dust.
13) The project site should be closed off with hoarding that is higher than 2.4m from ground
level.
14) Any dumping of materials shall be prohibited.
15) Waste sites shall be properly covered and all waste bins should have lids.
16) Establish a grievance mechanism and stakeholder engagement plan to identify concerns of
nearby sensitive receptors
17) Avoid using equipment which uses or produces particles or gases subjected to international
bans and phase-outs.
18) Segregate materials and substances which may release toxic by-products upon burning (ie.
plastic, treated wood, pesticides)
19) Minimize open burning and limit open burning practices to very limited timeframes where
unavoidable.
During operation of concrete batching plant:
20) Loading, unloading, handling, transfer and storage of cement and other dusty material shall
be carried out in an enclosed system.
21) Cement and other dusty material shall be stored in a storage silo which is sealed, dust tight
and fitted with an audible alarm system to prevent overfilling.
22) Silo vents shall be fitted with a fabric filtering system to reduce emissions.
23) Pressure relief valve seating shall be checked and re-seated if necessary, before each
delivery.
24) During loading of materials for batching, materials shall be pre-mixed in an enclosed
concrete mixer before they are loaded onto the concrete truck. Dust laden air from the premixing and loading process shall be filtered through a fabric filtering system.
25) All measures specified in the Guideline for Concrete Batching Plant shall be followed.
Occupational Health and Safety:
26) Reduce worker exposure to polluted air by halting work during periods of severe pollution
such as periods where smoke from Thilafushi waste site is severe and by rotating the
workforce.
27) Provide the appropriate personal protective equipment such as masks to workers who will
be exposed to air pollutants and dust.
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28) Carry out regular health screening of workers. Identify workers with underlying health
conditions which could worsen with exposure to air pollutants (eg: Asthma, other
respiratory difficulties, cardiovascular diseases). Monitor the condition of these workers
closely and employ them at jobs where exposure to air pollutants is less.
Operations Stage

29) Develop a Transport Management Plan for Greater Male’ Region
30) Establish an efficient public transport system.
31) Develop a policy to promote the adoption of low emission vehicles
32) Establish local air quality standards
33) Monitor the air quality level of Greater Male’ Region annually
6.8.5

Residual Impacts

The proposed mitigation measures for air quality impacts during construction are likely to be
effective if implemented accordingly, hence the residual impacts will be negligible.
Residual impacts due to increased vehicle movements during operation stage is expected to be
long term and will therefore need to be managed using long term and sustainable strategies such
as Transport Management Plans as well as policies to support sustainable transportation options
and limit importation of vehicles to ensure the impact is reduced to a minimum. In the absence of
these measures, the impact could be sustained in the long term
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6.9 Climate Change
6.9.1

Predicted Changes

Climate change impacts, particularly from sea level rise and storm events have been considered in
the Specimen Design stage and included in the detail design specifications as mitigation measures.
They include stronger and higher shore protection measures, raised pile caps and better rainfall
drainage.
Construction Stage
1) Construction stage activities that can contribute to GHG emissions include the operation
of machinery for construction as well as the operation of diesel- powered generator sets
and desalination plant at the project sites. The operation of the generator sets will burn
fossil fuels thus releasing harmful gases into the atmosphere.
2) The use of fuel powered vehicles and vessels for the construction activities can also result
in the emission of GHG emissions.
Operation Stage
3) Increased GHG emissions due to increased vehicle movements following development of
the bridge.
6.9.2

Sensitive Receptors

The following main sensitive receptors were identified:
•

Maldives is the lowest lying country in the world facing imminent threats of climate
change

•

The islands are vulnerable to natural hazards such as flooding, swell waves which can
impact the residents, infrastructure of the country, economic activities and livelihoods

6.9.3

Impact Significance

The significance of the impact has been derived based on the existing conditions. The following
conclusions can be drawn.
GHG emissions due to the operation of generator sets
a. Whilst the amount of GHG emitted due to this project will be insignificant compared to
the national GHG emissions it will still contribute to the overall emissions.
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b. Maldives is a member of the UNFCCC and is committed to reduce national GHG
emissions by 10% unconditionally and 24% conditionally by 2030, minor increases in
GHG emissions can be considered a setback to this target. Hence the impact is anticipated
to be moderately adverse.
Increased GHG emissions from increased vehicle movements
a. As a low-lying island nation Maldives faces significant threats due to climate change.
Climate change effects due to transportation is a key sector of focus for emissions
reductions to achieve the conditional target of reducing emissions by 24% by 2030.
b. Increased GHG emissions from increased vehicle movements will be a setback to
achieving national targets for emissions reductions. Therefore, impacts on increased GHG
emissions following bridge development is expected to be significant.
6.9.4

Mitigation Measures

Construction Stage
1)
2)
3)
4)
5)
6)

Regular maintenance of vehicles, equipment and machinery.
Use of energy efficient appliances at worker accommodation sites.
Use LED lights or solar powered lights in labour quarters.
Use efficient generator sets
Conduct regular servicing of the generator sets to ensure efficiency
Awareness programs for workers on energy saving measures

Operation Stage
7) Develop a program to include more green zones in Greater Male’ Region
8) Developing vehicle emissions standards.
9) Develop ‘Low Emission Zones’ in Greater Male’ Region where walking and low emission
vehicles are allowed.
6.9.5

Residual Impacts

Residual impacts due to increased vehicle movements will need to be managed with long term and
sustainable strategies such as Transport Management Plans including efficient transportation
systems as well as policies to support sustainable transportation options and with strategies to
control the import of vehicles.
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6.10 Waste Management
6.10.1 Predicted Changes
Construction Stage
The main changes expected are:
1) Significant amount of domestic waste production from worker accommodation sites.
- The worker’s accommodation site with approximately 1,000 workers (at peak) will
result in high levels of putrescible and packaging waste.
2) Production of waste following construction activities
- General construction waste such as residual waste, damaged and contaminated
material, and by-products.
- Soil and organic material from excavation and site clearance
- Steel and concrete waste from bridge construction
- Slurry waste from bored pile foundation works
- Inert (slurries/sludges) waste from concrete batching plant
- Dredge waste from dredging activities
- Accidental marine litter and marine stockpiles
- Waste oil from vehicles and marine vessels
- High quantities of packaging waste predominantly comprising plastic packaging and
films (not plastic bags), paper and cardboard are also anticipated
3) Potential contamination and deterioration of groundwater and soil due to inappropriate
storage and disposal of waste
4) Potential contamination of marine water and impact on marine biodiversity due to
inappropriate transfer and disposal of waste
5) Risks to occupational health and safety due to handling of waste and exposure to hazardous
waste
6) Odour and nuisance to accommodation units and work sites from waste storage sites
7) GHG emissions and air pollution due to anaerobic and aerobic biodegradation of waste,
waste transport and open burning of waste in Thilafushi RWMC.
8) Additional pressure on WAMCO and operations at Thilafushi in disposing some of the
waste generated during construction
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6.10.2 Sensitive Receptors
The following main sensitive receptors were identified:
Construction Stage
•

WAMCO operations at Thilafushi

•

Ground water lens at the project boundary

•

Marine biodiversity and snorkelling sites at project boundary

•

Workers involved in construction stage

6.10.3 Impact Significance
The significance of the impact has been derived based on the existing conditions and materiality
issues identified during stakeholder consultations. The following conclusions can be drawn.
Domestic waste production and waste disposal
1) A significant amount of domestic waste is expected from the workers accommodation unit.
This will be a waste source which will consistently produce waste throughout the
construction period. The cooking and dining facilities which will produce significant
amount of putrescible and packaging waste. The accommodation, maintenance and
laundry facilities will produce a significant amount of plastic waste from cleaning
products. In addition, mixed domestic waste will be produced from the living quarters.
2) The waste produced will need to be transferred to Thilafushi and disposed. There are no
sustainable means of disposing domestic waste at Thilafushi and the facility is already
burdened with waste from Greater Male’ Region and other islands. While the source of
impact is short term and it can be reversed the burden and pressure on Thilafushi to dispose
this waste over the course of the project is anticipated to be high. Hence the impact is
considered to be moderately adverse.
Construction waste production and disposal
3) Excavation and site clearance may generate high quantities of excavated soil and organic
matter and since majority of this is going to be reused for other construction activities such
as levelling or landscaping the impact of excavated soil and its disposal is considered
negligible.
4) Demolition works in the Male’ landing site, excavation works and site clearance in the
project area is expected to produce debris and soil. This can be reused for project activities
such as backfilling and landscaping works; hence the impact is negligible.
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5) Construction of the bridge is expected to produce a significant amount of steel and concrete
waste. While this can be reused or recycled for activities such as road construction, there
is likelihood this can accidently be disposed at the ocean thus causing potential significant
impacts on marine water quality and marine biodiversity.
6) Slurry waste will be generated from bored pile construction works. The output waste slurry
can impact the marine water quality which can impact the marine biodiversity which is
considered to be significant.
7) Inert (slurries/sludges) waste will be generated from the concrete batching plant. The
Agitator washout station, the agitator charging station, slumping stations, dust control
sprinklers, cleaning and washing will generate wastewater or sludge.
8) During over water construction, waste material maybe be temporarily stored. Additionally,
there is the potential of dropping equipment and PPE into the marine environment during
work. This may include equipment parts, rubber tyres, safety ropes, safety nets, anchor
ropes, and welding masks and welding rods. These can significantly impact the marine
water quality and marine species.
Potential contamination and deterioration of groundwater and soil
9) Waste with leachate potential such as cooking oil, motor oil, hazardous substances if
inappropriately stored, will have the potential to degrade the soil in the storage area and
contaminate the groundwater of the locality. Impact on groundwater lens can be long term
and it will require costly mitigation measures to reverse the impacts, hence the impact is
considered to be significant.
Potential contamination of marine water quality during transfer of waste
10) Some of the waste generated at construction sites in Male’, Villingili, Gulhifalhu will be
transferred to Thilafushi for disposal. During the transfer littering or accidental spillage of
waste is likely in the absence of supervision. The spillage of waste such as domestic waste,
hazardous waste such waste oil or other construction waste can contaminate the marine
water and can negatively impact the marine species, which could also potentially impact
any snorkelling sites nearby.
Risk to Occupation Health and Safety during handling waste
11) Workers will be directly involved in collecting, sorting and transferring waste at the project
site. This will continue throughout the course of the project and depending on the type of
waste handled and precautionary measures taken the impact can be irreversible making
this a highly adverse impact.
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Odour and nuisance to accommodation units and work sites
12) Organic waste generated at worker accommodation site and project site office if left
undisposed can result in bad odour which can be a nuisance to the workers. In the absence
of routine disposal mechanism this can significantly impact the workers and it is likely this
may have negative impact on health as well due to poor hygiene. While the impact may be
short term, given the direct impact on workers it is considered to be significant.
Additional pressure on WAMCO and operations at Thilafushi in disposing some of the waste
generated during construction
13) There will be additional pressure on WAMCO and Thilafushi to dispose some of the waste
generated during construction. There are no sustainable facilities at Thilafushi to manage
and dispose waste sustainably and at present the facility is overburdened. Hence, it will be
a cumulative impact which is significant.
6.10.4 Mitigation Measures
The recommended mitigation measures are as follows:
Waste production and disposal during construction stage
1)
2)
3)
4)
5)
6)

Recycle and reuse materials during construction as much as possible
Export any additional materials or waste that cannot be sustainably managed locally
Establish a schedule to transfer waste to Thilafushi
Assign experienced personnel to oversee the waste sorting, storage, transfer and disposal
Allocate designated and demarcated areas at the project site for waste storage
The waste storage site must have segregation lots for sorting recyclables, general waste or
any hazardous waste
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Impact on ground water
7) Ensuring that the waste management areas are designed to prevent groundwater
contamination.
8) Proper storage of waste to prevent leachate and check for any leakage by experienced
personnel
9) Formulating a spill prevention and management plan.
10) Ensure that spill kits are readily available on-site.
Impact on marine water
11) Surveillance and routine cleaning of marine waters within project boundary.
12) Training and briefing staff on the prohibition of marine littering and placing signs and
boards in work sites.
Risk to occupational health and safety
13) Appropriate handling, storage, transport, treatment, and disposal of dangerous and
hazardous waste.
14) Segregate dangerous and hazardous waste.
15) Restrict access to dangerous and hazardous waste storage
16) Providing and ensuring the use of appropriate PPE on-site, marine work areas at Thilafushi
17) Training on-site labourers on waste handling.
18) Ensuring that all the workers have health insurance.
19) Ensuring that workers complete their regular medical check up
20) Provision of appropriate sanitary facilities.
Odour and nuisance from waste
21) Regular disposal of organic and foul-smelling waste at accommodation and project site
office
22) Establish a buffer zone to ensure foul-smelling waste is disposed away from
accommodation and canteen.
GHG emission due to waste management
23) Avoid using materials during construction which use or produce GHG subjected to
international bans and phase-outs.
24) Minimize open burning and limit open burning practices.
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6.10.5 Residual Impacts
It is anticipated that residual impacts from waste management may remain as much of the impact
will be cumulative. While the impacts during construction stage will be short term, the residual
impact on marine water, groundwater may remain to some extent.
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6.11 Impact on Groundwater
6.11.1 Predicted Changes
1) Construction of cast-in-situ bored piles will require drilling involving process water and
hence the potential for spillage during removal process. It also produces risks of cross
contamination, potentially spreading source material to previously uncontaminated depths
and hydrogeological units.
2) During the constructional phase, oil, paint or other chemicals will need to be handled
properly. Mishandling of fuel has led to serious pollution of soil and groundwater aquifer
in some of the other construction projects in Maldives. There have also been reports of
spilled oil near temporary generator sets and around fuel transport lines in other similar
projects. This sort of pollution may sometimes have long-term irreversible effects,
extending through the operations stage, since such contamination does not degrade itself
and is expensive to clean up. The clean-up itself may require extensive ground water
extraction, which will impact such as salt-water intrusion.
3) Excavation can also expose groundwater and the deeper sections of the soil to more
harmful contaminants such as oils and hydrocarbons from vehicles and other machinery
used during the construction.
4) Solid waste and wastewater generation during the construction stage can also affect the
ground water, if they are mishandled and mismanaged during the construction stage. The
risk is moderate as construction is expected to be well supervised and managed by project
staff to ensure that waste is handled and disposed properly.
5) Groundwater pollution can also occur as a result of leaking sewerage connections and may
pollute the soil. This in turn will lead to the formation and accumulation of hazardous gases
such as hydrogen sulphide in the aquifer. Eventually, the immediate vicinity of the ground
water aquifer may become polluted and cause hazards to human health in medium to longterm.
6) The proposed backfilling works in Male’ to create the earth ramp can cause temporary
salinization if dredged material if placed with salty water.
7) Dewatering during excavation may result in further salinization of groundwater in Male’
and Villingili.
8) Process water from concrete batching plants could contaminate the surrounding ground
water or marine water if discharged directly.
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6.11.2 Sensitive Receptors
The following main sensitive receptors were identified:
•

Ground water lens of Male’, Villingili and Gulhifalhu

•

Vegetation in the vicinity of the work sites

6.11.3 Mitigation Measures
1) Use of high-quality fluids during the drilling process to minimise any chance of pollution
of groundwater.
2) Where possible, above ground sumps or mud handling systems shall be used.
3) Additives to drilling water may be used in small quantities, which prevent the
contamination of aquifers during drilling operations. BTEX drilling fluids shall not be
used.
4) Oil, solid waste & hazardous waste shall be handled carefully & transported in sealed
containers.
5) All paints, lubricants, and other chemicals used on site shall be stored in a secure and
bunded location
6) General refuse shall be stockpiled in one central area
7) Keep spill clean-up materials shall be readily available
8) Train workers in spill prevention and clean-up, and designate responsible individuals
9) Properly tune and maintain all machinery
10) Carry out construction activities under the supervision of a suitably experienced person
11) Only undertake dewatering when absolutely required
12) Drain and dry the sand of seawater prior to backfilling earth ramp at Male’
13) All process water from concrete batching plants shall use settlement tanks and where
possible reuse the water after settlement.
6.11.4 Residual Impacts
Despite good construction practices, there is always potential for unforeseen and unreported
smaller spills. It is important to monitor the water quality to determine the overall condition.
Particular attention needs to be paid to Male’, Villingili and Gulhifalhu sites.
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6.12 Landscape Impacts
6.12.1 Predicted Changes
1) During construction, the views on the southwestern beach and surroundings will be
severely affected due to presence of construction material, equipment and material.
2) The use of construction lighting in Villingili may affect the houses in the vicinity during
night activities.
3) The proposed bridge will alter the landscape along the southern rim of Greater Male’
Region and particularly along the southern side of all the four islands.
4) The landscape view changes on Gulhifalhu is not expected to be significant as it will
mainly be a road and the island is not inhabited at present.
5) Visual negative impacts on Male’ is also expected to be minimal based on a day-to-day
impact as the site is located in a place generally not accessed by the public.
6) Visual negative impacts are expected to be highest on Villingili Island, particularly around
the SW beach and recreational area. The view towards sunset will be affected due to the
presence of the bridge structure.
7) The presence of the WAMCO waste management site near the access ramp on Male’ site
will present an eyesore for pedestrians using the bridge.
8) The overall visual impact is likely to be positive for most people, making the area a
backdrop for photography, similar to Hulhule-Male’ Bridge.
6.12.2 Sensitive Receptors
The following main sensitive receptors were identified:
•

Houses in the vicinity of Villingili construction site

•

Locals and tourists using the beaches of Villingili

•

Villingili public in general

6.12.3 Mitigation Measures
1) Control of construction lighting impacts on Villingili island through:
•

limiting the extent of elevated light sources;

•

Use of directable luminaires focusing light downwards to avoid incidence of glare
and light spill; and

• Using timers and proximity switches wherever possible and feasible to do so.
2) Remove construction waste from areas visible to public, especially in Male’ and Villingili.
3) Use screens to block off the construction site at Male’ and Villingili.
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4) Plant taller trees between the Male’ waste transfer site and MTL to shield the waste site
activities.
6.12.4 Residual Impacts
The overall residual impacts will be beneficial during the operations stage.
The construction stage visual impacts cannot be eliminated but the suggested measures will limit
impacts that may affect sleep and soften the visual impacts at selected points.
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6.13 Marine Transport
6.13.1 Predicted Changes
Marine Navigation Construction Impacts
1) The proposed occasional closure of Villingili, Gulhifalhu and Thilafushi Reef pass for
bridge construction will affect the travel patterns of tourist facilities and passenger ferries
travelling south of Male’. Villingili Channel is frequently used by southbound vessels as
the optimal travel route. These vessels will have to divert to Gaadhoo Koa (through) the
Hulhule’-Male’ Bridge). This will not be a major deviation in terms of fuel costs but the
strength of waves, particularly during the NE monsoon and when swells are present will
be an inconvenience for passengers.
2) One impact of diverting all vessels to Gaadhoo Koa is possible congestion especially after
international flights carrying tourists. Congestion leads to potential for accidents
particularly during the rough NE monsoon and when SE swells are present.
Marine Navigation Operations Impacts
3) The height and span of the proposed navigation bridge is, as per the Design Document,
similar the Hulhule-Male’ Bridge. The original designs for Hulhule-Male’ Bridge was
strictly limited by Male’ International Airport aviation restrictions. The navigation bridge
clearance has been kept at a 70 m wide navigation span and a vertical clearance of 12 m.
Therefore, the bridge mainly takes the navigation demands of small vessels, fire-control
and rescue ships and passenger ferries, which are determined as the representative
navigation vessels for the Hulhule-Male’ Bridge. The channel can accommodate two-way
traffic for 30-35 m vessels. The three channels will no longer be available for navigation
for large vessels.
4) Inbound larger vessels (including cargo, fuel barges and three-decked fishing vessels) from
the South may have to use Giraavaru Channel or Hulhumale Channel. At the moment, they
use Villingili Channel. This will represent a deviation of about 19 km from the current
route but the impacts on travel distance can be minimised if boat Captains adjust their
approach and alignment towards Giraavaru channel. Nonetheless, up to an additional barrel
of fuel may be required to adjust for the deviation for south bound vessels. This may cost,
at today’s price, an extra MVR2500-3400 per round trip. There is a possibility that costs
may be eventually passed on to the retail price of goods at island level.
5) Similar impacts on fuel consumption are likely to be borne by larger Coast Guard vessels.
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6) The number of passengers traveling via ferry to Villingili, Gulhifalhu and Thilafushi is
expected to decline as more people travel on road. The number of ferries operating are
expected to decline. There may be job reassignments at MTCC ferry services.
7) Since MTL bridge is being designed to similar navigational standard to Hulhule-Male’
Bridge, the collision damage risk is considered similar to it. The collision damage risk
level of the Hulhule-Male’ Bridge is assessed to be within acceptable limits.
8) However, in case a ship gets out of control, is badly operated or gets caught in bad weather
conditions such as dense rainfall and strong wind, the ship may collide with the piers,
resulting in potential risk to ship and to the bridge as well. The changes in the navigation
environment will also be challenging to the pilots of the ships who are otherwise used to
navigating in open waters. This could increase the risk of ship collisions.
9) The impact of accidents would be magnified if the local maritime search and rescue
authorities fails to prepare the corresponding safety emergency plan according to the
changes in navigational environment around the bridge area, and to respond to accidents
in a timely manner.
6.13.2 Sensitive Receptors
The following main sensitive receptors were identified:
•

Project vessels

•

Passenger vessels used for tourism

•

Domestic Passenger Ferries

•

Domestic Cargo vessels

•

Pleasure crafts

•

MNDF Coast Guard, Fire and Safety Vessels

6.13.3 Mitigation Measures
Construction period
1) During the construction, the channels are planned to be partially closed. However, during
construction of bridge pile foundation, a safety operating area should be set up around the
pile foundation and an over-water construction and navigation notice should be issued to
prevent accidents from happening as a result of ships entering the construction zone.
Contractor should not extend the range of safety operating area arbitrarily and should set
up the relevant safety warning mark, be equipped with necessary safety facilities or guard
ships and arrange the temporary navigation aids. The constructing ships or facilities should
display the specified line lamps and shape in a visible area.
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2) Strengthen the management of marine traffic and the administration of ships used for
construction works. Provide effective communication devices for the ships or assign guard
ships to oversee the site during construction. Assign special personnel for warning and
monitoring the marine traffic of the channel during the construction works or activities.
3) Pay attention to the weather and flow conditions to prevent unfavourable operation under
bad weather conditions such as strong wind and wave activity, which may affect navigation
safety.
4) Improve the standard operations of the marine navigators and strictly comply with the ship
navigation rules to prevent accidents resulting from nonstandard operations and working
by fatigued personnel, etc. Meanwhile, the contractor and its subcontractors shall conduct
training to enhance the safety consciousness and environmental protection consciousness
of related personnel and ensure that the implementation of the emergency plan and
reporting is done in a timely manner in the event an accident occurs.
5) Develop and maintain an emergency response plan for marine accidents during
construction.
Operations Stage
6) The relevant government authorities should set out the corresponding navigation safety
standards and ensure that safety standards for travelling under bridges are implemented.
7) Establish the bridge navigation lights and signs as planned, warning signs on speed,
navigation clearance limits and orderly manoeuvring reminder signs on both sides of each
navigation bridge.
8) The vessels crossing the bridge should accurately understand the real time bridge clearance
dimension, water level, weather and other navigation information and reasonably select
the timing to cross the bridge.
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6.14 Social Impact Assessment
6.14.1 Land use conflicts
The South side lagoon of Villingli is used by small boats (dinghies) for mooring and basic repairs.
These boats belong to various owners across the greater Male’ region. There is no equivalent space
on the rest of Greater Male’ Island nextn to an inhabited settlement.
Villingili Island has two sites which has land uses that may not be compatible once the MTL goes
into operation. They are the fish processing areas and the Maldives Gas site located in the
industrial area of Villingili. Once the area goes into operation, the smell from the fish processing
activities may not acceptable to the locals as it is right next to the main interchange area. During
construction stage as dust may be produced which may affect fish drying activities as they may
become a health hazard for the finished product.
Mitigation Measures
1) Allow smaller boats to, whenever possible, use the south lagoon during construction.
Define the work boundary using high visibility buoys and place signs in the water on
warnings and guidance on traffic
2) Discuss with Maldives Gas to determine alternatives to storing Gas filling and storage
activities on Villingili based on the new MTL.
3) Relocate the fish processing centres.
6.14.2 Impacts on the Recreational Areas
Construction stage
1) The proposed alignment crosses two surfing areas on Villingili Island. There are three
surfing locations on Villingli: The SE corner, SW corner and the Villies’ Raalhugandu.
Among these the SE and SW corner will be closed for the duration of the project Villies’
Raalhugandu will not be directly affected but may have to be closed periodically due to
underwater noise, vessel encroachment or during activities with safety concerns. During
consultations, surfing community noted that closure of surf areas, particularly Villies’
Surf Area, will be a loss for surfing activities, particularly for training. Surfers are likely
to use Male’ Raalhugandu during periods of closure.
2) The Southwest beach use is expected to be affected during construction stage, requiring
at least periodic closures for activities like piling, replenishment and road construction.
This area contains the main recreational barbecue facilities on the island and is a popular
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recreational location for locals from Villingli as well as from Male’. Increasing numbers
on the Eastern and NW beach may lead to congestion in these recreational areas.
3) Diving areas on the SW corner of the reef will be closed for the duration for the project.
Diving at Villingli may also need be limited during piling works due to underwater noise
risks.
4) Water sports activities in Gulhifalhu channel will be restricted to areas in front of the NW
beach area.
Operations Stage
5) The SE and SW surf areas may not be able to operate as before during operations due to
the presence of piers. Villies’ Raalhugandu will be able to operate.
6) Water draining from the surface of the road on the reclamation area could pollute the
waters around SW beach.
Mitigation Measures
1) Ensure that Villies’ Raalhugandu is allowed to operate during construction, except in
periods when underwater noise and vessel movements could pose a threat to them.
2) Place bright coloured buoys to mark the limits of allowable recreational areas around
Villingli SW Lagoon, Gulhifalhu channel and relevant areas of the Villingli Channel.
3) Place sign boards near Villies surf area entry points, SW beach and water sports area to
explain the boundaries of recreational areas, safety guidance and emergency contact
information.
4) The project should place look outs for the marine areas for safety.
5) Additional temporary barbecue facilities are recommended for the remaining beach areas,
if SW beach closure is necessary.
6) Ensure that road drainage outfall on the newly reclaimed areas is not directed towards the
SW lagoon.
Residual Impacts
1) The SE corner and SW corner surf areas are unlikely to be useable as before due to
presence of piers. The piers may form a safety risk, particularly for the SW corner.
2) The SW diving area is likely to be aesthetically affected permanently due to the presence
of piers. On the other had the pier themselves attract marine life and could become an
attraction for divers.

(325)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

6.14.3 Traffic Impacts
Construction stage
1) Traffic at Male’ SW corner will be affected. The Izzudhdheen and Boduthakurufaanu
Magu junction may need to be closed down periodically. Vehicles will need to be diverted
to another route.
2) Interruption to fire services movement in Male’ (see Section 6.14.8)..
3) Interruptions to existing waste transfer routes in Male’ (see Section 6.14.8).
4) Male’ Industrial Village area traffic will be affected. They include concrete transport
vehicles using STO concrete mixing station, vehicles using the FSM fuel shed, and
vehicles used for driving lessons that may not be able to access these sites using the current
routes.
Operations stage
1) An overall increase in vehicular traffic in Male’ region is expected as ferry demand
declines.
2) The cargo transport trucks used to transport cargo from Male’ Commercial Harbour to
warehouses in Male’ are likely to be moved out to Gulhifalhu. If the planned shifts in
warehouse occurs, these vehicles may be permanently moved away from Male’ relieving
congestion related to these trucks.
3) The already congested roads of Male’ are likely to get additional vehicles coming from
Thilafushi. Rush hour delays could be felt between Villingli and Male’ at civil service
opening hours and closing hours.
4) Traffic in Thilafushi and Gulhifalhu may increase substantially due to MTL.
5) Increase in traffic is likely to be linked to an increase in accidents (See section on safety).
Residual Impacts
6) When the parked vehicles are shifted out of MIV site they get parked in the roads of Male’,
reducing parking space
Mitigation Measures
1) A traffic management plan is required to manage the construction stage traffic, which shall
include solutions for managing local traffic, managing fire truck movements, garbage truck
movements and access to the SW harbour area.
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6.14.4 Parking Space Impacts
Construction stage
1) The proposed project site at Male’ overlaps a newly created parking space for cargo trucks
(lorries) and existing road side parking for four wheeled vehicles, mostly cars. As
estimated 400 vehicles or parking space may need to be shifted creating additional parking
pressure in Male’.
Operations stage
1) The public consulted in Villingili have raised concern over the available parking space in
the planned parking lot for Villingili. They have pointed out that a lot of people already
have parked vehicles in Male’, and would be shifting them to Villingili parking when the
MTL opens. More people may also be obtaining vehicles. The current parking space near
the Male’-Villingili Ferry Terminal is above 600 spaces and currently planned parking
space on Villingili is also 600. MNPHI has responded to the concerns by noting that the
focus has been placed on minimizing private vehicles and increasing the use of public
transport.
2) Increased mobility and associated increase in vehicles in Male’ will lead to further shortage
of parking space around Male’.
Mitigation Measures
1) Include locations for alternative parking in the Traffic Management Plan.
2) Review the parking space made available in Villingili with special consideration to the novehicle-with-Villingili concept and increase parking space if necessary.
6.14.5 Increased demand on public services and infrastructure
Construction stage
1) The introduction of about 1000 workers, most of them foreign workers, during the possible
continuation of COVID-19 Pandemic raises the potential for an outbreak within the
workers camp and possibly overwhelming the existing hospital facilities in Male’.
2) Use of public transport by workers may affect the ferry space available and overwhelm the
ferry services. This includes travel between Male’ and Villingili, and Male’ and Thilafushi.
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Mitigation Measures
1) Establish a COVID-19 outbreak response plan including provisions for quarantine in
coordination with MNPHI and HPA.
2) Contractor to provide own transport for its workers, except when workers are travelling in
smaller numbers.
6.14.6 Impacts on Livelihood
Construction stage
1) Recreational activities that operate as businesses can be temporarily affected from the
project. Diving and water sports activities are common on Villingili with some diving
undertaken on the house reef itself. Water sports is limited to the surrounding waters of
Villingili. Surfing training is being carried out in a limited scale on Villies Raalhugandu.
Temporary closure due to noise concerns and as restricted work sites will require dive
operations to use dive sites away from Villigili more frequently. While this is common
practice for experienced divers, it may be a cost for new learning divers. Water sports is
likely to operate, provided that most of Gulhifalhu Channel remains open. Surfing training
could be affected if Villies Raalhugandu is closed.
2) The southern lagoon of Villingli is used by small boat or dinghy operators, with no
equivalent alternative location in the vicinity. If this site is not accessible, it could disrupt
their income.
3) There will be direct economic benefits for small businesses within the vicinity of the
project area with demand for cafes, restaurants, accommodation facilities, food products,
corner shops and other services.
Operations stage
1) The demand for taxi services and land transportation, particularly public transport is
expected to increase. This is likely to result in significant income increase for Taxi
operators and demand for public transport operators.
2) Ferry service worker will be negative affected. However, as the operator is the State-owned
company MTCC, they are likely to divert the staff to their other ferry services or to land
based transport.
Mitigation Measures
1) Mitigation measures for the recreational areas are addressed in 6.14.1 and 6.14.2.
2) Mitigation measures for small boat operators are covered under 6.14.1.
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6.14.7 Disruption to critical services, community assets and businesses
Construction stage
1) Interruption to existing waste management services in Male’: The waste transfer station at
Male’ requires access. They currently use Boduthakurufaanu Magu to access the site, but
the project requires its closure. An alternative route is available alongside the SW harbour
south quaywall and along the current fuel bowser parking road. Use of this road will require
waste trucks to share the service roads used by the SW harbour cargo handling vehicles,
potentially leading to traffic jams. Waste transfer continuity is an essential critical service
for the public.
2) Interruption to fire services in Male’: The Male’ Fire Station is located at the junction.
Junction closure may affect the operations and emergency response.
3) Potential damage to Villingili sewage outfall pipes and disruption to sewerage network.
There are three sewage outfall pipes within the Villingili reclamation and shore protection
foot print. MWSC, the owner of the outfall pipes, has noted that it would be difficult to
reroute the pipes. Hence, the project needs to adequately protect the pipes during the
reclamation works, shore protection and bored piling works. The risk to the pipes is
considered high and the protection methods need to be agreed between MWSC and the
Contractor. Damage to a pipe can cause disruption to sewerage services on Villingili.
4) Potential damage to Dhiraagu Communications cable at Villingili during reclamation and
shore protection. The cable is located on the southern reef slope of Villingli Island and
damage could disrupt regional communications.
5) A mosque will need to be demolished on Gulhifalhu Island and new mosque will need to
be constructed. An alternative site for a temporary mosque will need to be identified on
the island.
6) Interruptions to transport services in Southwest Harbour and “T-jetty” due to land traffic
disruptions.
7) Interruptions to the activities of FSM fuel shed, STO concrete mixing station, fuel bowser
activity and driving school activities.
Mitigation Measures
1) A traffic management plan is required to manage the construction stage traffic, which shall
include solutions for managing local traffic, managing fire truck movements, garbage truck
movements, access to the SW harbour area and access to businesses in MIV site.
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2) Ensure that the existing pipelines are properly protected and that the protection measures
are agreed by the owner of the utility and the contractor. It is important that disruption to
public services is avoided.
3) Construct a temporary mosque before demolishing the mosque and construct the new
mosque as soon as possible.
6.14.8 Labour and Working Conditions
The key impacts and risks assessed under labour and working conditions are forced labour; work
rights violations; unsafe and unhealthy living conditions; fatalities, injuries and accidents caused
by unsafe working conditions; risk of communicable disease spread, and the risk of Covid-19
spread.
Construction stage
Unethical recruitment, unfair treatment and poor living conditions are social impacts of
development projects related to labour and working conditions in the construction stage of
projects. These issues are prominent in the context of foreign migrant worker rights and will need
to be addressed as key impacts in this EIA. This project is expected to employ 1,000 workers
during the peak of the project. The size of the total resident workforce is expected to change
throughout the project construction period. Almost all workers are expected to be foreign migrant
workers recruited for this project. Workers will include engineers, supervisors and labourers.
Professional and skilled workers are expected to be part of the project management team and in
supervisory roles.
The contractor will be responsible for providing workers for the project. The contractor is expected
to be from India; hence majority of the workers are expected to be foreign migrant workers from
India. In addition to the contractor’s workforce, site supervisors and engineers from MNPHI will
be assigned for the project. Locals will be working mostly as site supervisors.
6.14.8.1 Forced labour
According to ILO, forced labour is “work that is performed involuntarily and under the menace of
any penalty”. Forced labour can refer to situations in which workers are coerced to work through
the use of violence or intimidation, or through manipulated debt, retention of identity papers or
threats of denunciation to immigration authorities.

(330)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Significant Impacts
1) Illegal large sum payments charged as recruitment fees and misinformation to workers
during the recruitment process about their work rights leads to debt bondage and forced
labour.
2) Withholding personal identification documents such as the passport of foreign migrant
workers recruited for the project leads to restriction of freedom of movement and basic
human rights violations.
Sensitive receptor
Foreign migrant workers
Mitigation Measures
1) Fair recruitment of migrant workers by ensuring workers are recruited through ethical and
registered recruitment agencies.
2) Ensure no recruitment fees are charged from foreign migrant workers recruited for the
project.
3) Develop and implement a policy to prevent withholding passports and identification
documents of foreign migrant workers.
6.14.8.2 Work rights violations
Payment of wages on time is a condition of work that has a direct and tangible effect on the
everyday life of workers. Construction sector wages are amongst the lowest paid in the Maldives
and questions of regular wage payments is highlighted as a critical issue. Wage arrears continue
to be a problem in the construction industry and in some cases, workers who have not received
their wages have been forced to come on to the streets, to claim their wages. These practices
sometimes expose workers to the risk of debt bondage or forced labour. This problem is
particularly acute amongst foriegn migrant workers employed in the construction sector.
Excessive work hours poses danger to construction workers. Unregulated excessive hours of work;
failure to honour daily and weekly rest periods; and lack of guaranteed annual holidays are issues
faced by workers in large construction projects with short delivery timeframes. Although
Maldivian employment laws and regulations protect the rights of workers working in the
Maldives, it is difficult to enforce these on construction projects implemented by foreign
contractors. While foreign migrant workers are lured by overtime payments to supplement their
income, excessive work hours without rest exposes them to serious health and safety risks.
Disputes regarding overtime payment is also a significant worker and employer relationship issue.
(331)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Significant Impacts
1) Delayed payment of wages; wage arrears and non-payment of wages
2) Excessive overtime work
Sensitive receptor
Foreign migrant workers
Mitigation Measures
1) Ensure every worker signs a contract with clear definition of terms of work hours, leaves,
payment terms and overtime payments
2) Establish management controls to ensure workers are paid regularly and on time
3) Develop clear guidelines on maximum allowable work hours per week and enforce
guidelines
6.14.8.3 Unsafe and unhealthy living conditions
It is anticipated that the accommodation for the foreign migrant workers for this project will be
arranged by the contractor. Specific labour camps are expected to be built for accommodating the
foreign migrant workers. Labour camps would have facilities for shared sleeping quarters and
bathrooms. There will also be facilities for dining and cooking. The workers will commute daily
to the work area and return back to labour camp at the end of work hours for the day.
Maldivian authorities are implementing measures to improve the living conditions of foreign
migrant workers particularly those who are located in the Greater Male’ Area. Overcrowding in
sleeping quarters; dirty toilet and washing facilities; inadequate supply of safe water; cooking
inside sleeping quarters; poor ventilation and cooling facilities are identified as serious risks to the
health of workers in labour camps in the Maldives.
Significant Impacts
1) Overcrowding
2) Unhygienic labour camps
3) Poor ventilation and cooling facilities
Sensitive receptor
Foreign migrant workers living in labour camps
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Mitigation Measures
1) Ensure compliance with accommodation standards for labour camp construction
2) Management controls to ensure hygiene, air quality, waste management in the labour
camps
3) Establish mechanisms for adequate ventilation and cooling
6.14.8.4 Fatalities, injuries and accidents caused by unsafe working conditions
Health and safety in construction sites is a significant issue for the construction industry of
Maldives. In the construction industry, hazards are causing fatal accidents and debilitative injuries
to workers. Working in offshore conditions, working at heights, falling objects, heavy machinery,
manual handling, hazardous chemical and noise risks are identified as health and safety hazards
in the construction sector. Lack of appropriate guidelines, training methods and tools are the
factors that exacerbate the health and safety risks.
Significant impacts
1) Risk of drowning and seasickness
2) Risk of fatalities and major injuries from unsafe work procedures and methods
3) Affordability of healthcare and long-term rehabilitation services
Sensitive receptors
•

Construction site workers

•

Visitors to the sites

Mitigation measures
1) Develop occupational health and safety plan for offshore work in tropical humid
conditions
2) Introduce safe work technologies and safe work guidelines
3) Undertake regular training of workers on safe work practices
4) Provide proper Personal Protective Equipment (PPE)
5) Engage full time health and safety supervisors and establish daily controls for safe work
6) Buy comprehensive insurance for occupational health and safety of workers
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6.14.8.5 Risk of communicable disease spread
Overcrowded labour camps can be incubators for communicable disease spread amongst workers.
Although foreign migrant workers are screened for tuberculosis, hepatitis B and HIV, upon arrival
in the Maldives, these diseases have an incubation period and might not be discovered during the
screening stage. Workers can therefore be mingling with each other unaware of disease carriers
and have the risk of transmitting diseases through unsafe practices. Workers are also subject to the
risk of spread of other communicable diseases such as flu, respiratory diseases such as diarrhea
and the highly contagious Covid-19. Some communicable diseases among workers can become
fatal and the effects can be serious. Vector borne diseases particularly caused by mosquitoes such
as dengue and chikungunya are prevalent in the Maldives.
Significant impacts
1) Risk of Covid-19 spread within workers
2) Risk of spread of communicable diseases such as tuberculosis
3) Risk of spread of vector borne diseases such as dengue and chikungunya
Sensitive receptors
•

Project workers living in the labour camp

Mitigation Measures
1) Develop protocols for Covid-19 management
2) Procure adequate and effective Personal Protection Equipment (PPE) for minimisation of
Covid-19 spread
3) Establish surveillance systems to monitor outbreaks of communicable diseases
4) Control diseases causing vectors such as mosquitoes in labour camp and construction site
Residual Impacts
5) Minor injuries at work
6) Covid-19 spread
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6.14.9

Community Health and Safety

Construction Stage
1) A potential localized COVID-19 outbreak due to contact with any infected workers
remains a possibility and vice versa for the workers if they come into contact with infected
public.
2) There is potential for individuals to access restricted areas during the project exposing
them to the injuries. The most common type of encroachment is expected to be via the sea
in small crafts and during recreational activities. There could also be impacts related to
high underwater noise, which tends to propagate longer distances, causing damage to
hearing.
3) Sites that are not maintained well can lead to vector-borne diseases in the community,
particularly related to mosquitoes.
4) Other health impacts have been explored in air quality, noise and water quality sections.
Operations Stage
1) There is a potentially higher risk of accidents due to the proposed higher speed limits (5060 Kph) and mixed traffic of commercial and utilities trucks and passenger vehicles. The
current fleet of cargo trucks are old, and the vehicle speeds are expected to be slower for
certain vehicles carrying goods, leading to a need for frequent takeover. These vehicles are
also more prone to breakdown. With no hard shoulder to stop they may create a road
hazard.
2) The entry and exit points to MTL from Villingili will also force commercial four wheeled
vehicles and smaller motorcycles to merge at the interchanges, creating a potential
accident-prone location at these points.
Mitigation Measures
1) The project shall have a COVID-19 management plan to manage worker interaction with
the public during the pandemic and to manage it during an outbreak within the worker’s
camp.
2) Ensure that project boundaries are clearly marked on land and sea, particularly in waters
close to the settlements and recreational areas.
3) Ensure that there is a safety look out responsible for managing intrusions into project
boundary.
4) Maintain the sites well and leave no standing water, unless those required for construction
work.
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5) Ensure that proper road safety signs are installed on the road.
6) Conduct a public campaign on how to drive on MTL with a focus on safety.
7) Ensure enough warning signs and safety measures are in place where the Villingili traffic
merges with MTL.
6.14.10 Way of Life
Villingili island has a unique setting considering the highly urbanized Male’ Urban Region. They
do not allow motorized vehicles on their road, have low rise buildings and have relatively green
environment. Walking as the main means of transport within the island is common practice among
most locals. As result, the air quality is expected to be cleaner, noise pollution is minimal and
roads are a safe environment even for children. The public consulted would like to maintain the
status quo.
The potential for disruption has been kept to a minimum in the construction stage by defining
work boundaries during construction, avoiding workers accommodation on Villingili, and
avoiding vehicle access to the settlement.
During the operations stage, MNPHI has maintained the policy of no vehicle access to Villingili
by placing a gate and providing parking space and bus station at the Villingli interchange.
Using ferry has been a way of life for the locals and main access hub for the ferry terminal is on
the eastern side. Locals park their motorcycles in Male’ and travel by ferry. With MTL, the mode
of transport will largely change and parking will shift to Villingili. This will represent a shift in
their daily timings and more frequent access to home.
The MTL is likely to bring more visitors and tenants to Villingli. This may disturb the quiet nature
of Villingili over time.
Mitigation Measures
Most mitigation measures are already included in the design and is described in other Sections of
this Chapter.
6.14.11Increased mobility
The bridge will increase mobility for the population with the Greater Male’ Region. The bridge
provides the opportunity for private independent travel at times of own choice.
The bridge construction will also alleviate the biggest challenge faced by travellers during rough
weather conditions. When Maldives Meteorological Services issues the yellow alert, ferry services
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are interrupted. When the yellow alert is issued, ferry users put considerable pressure on the ferry
operator to continue the services. With the bridge construction, interruptions to travel from bad
weather will be minimal.
The bridge will improve the mobility for the vulnerable groups. The elderly, pregnant women,
persons with disability, and families with young children will get the opportunity for more
convenient and comfortable travel.
Mitigation Measures
Most mitigation measures are already included in the design specifications and is described in
other Sections of this Chapter.
In order to enable the vulnerable groups to access travel it will be important to issue concession
cards, designated seating, and education for drivers in public transport.
6.14.12Employment
Construction stage
It is estimated that 1000 people will be employed over the period of construction of the project.
The Contractor is from India and it is unclear at this stage which percentage of the jobs will be
allocated to locals. There do not seem to be any regulatory requirement to employ locals in this
project.
Even though there may potentially be limited direct employment, it is expected that the project
will provide opportunities of indirect employment as support services for the project activities and
worker’s camp. These include goods supply, food products for the work force and marine and land
transport, among others.
Operations stage
The operations stage may also not involve much direct employment. The road maintenance and
MTL maintenance will require a team of workers after the Defects Notification Period, typically
after 1 year.
As noted in section 6.14.6, there may also be negative impacts on ferry service personnel.
The main impacts on employment from the MTL will be indirect positive benefits on business
opportunities and employment associated with it.
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Mitigation Measures
It would be ideal if the project could allocate a quota or a requirement to employ a percentage of
the locals to maximize the direct benefits on employment from this project.
6.14.13Tourism
The bridge is anticipated to ease access to hotels and guest houses in Villingili for the international
visitors especially arriving at night and waiting for daytime transfers and those who want to visit
Villingli during transits and while waiting for departure.
As noted in Section 6.13, transport is likely to be impacted during the construction phase of the
bridge project, particularly between December and March when the seas are rough at Gaadhoo
Koa. Below is a list of tourist resorts in South Male’ Atoll covering Kaafu atoll, Vaavu atoll and
Meemu atoll. Transport routes of the resorts south of Male’ atoll at present uses the Gaadhoo Koa
channel and Villingili Channel to enter the Hulhule airport island. The travel routes for transfer of
tourists; staff and cargo to and from resort have to shift to different routes during construction
stages.
Table: 6.1: Resorts in South Male’ Atoll

Name of resort

Distance from Male' (km)

Taj Exotica Resort and Spa

7.91

Adaaran Prestige Vaadoo

7.97

Velassaru Maldives

9.9

Embudhu Village

9.93

Jumeirah Vittaveli Maldives

14.75

Cocoa Island

21.77

Naladhu Maldives

22.08

Anantaru Dhigu

22.72

Ithaafushi

24

Holiday Lodge

25.66

Biyadhoo Island Resort

28.22

Cocoa Island Resort

28.28

Holiday Inn Resort Kandooma Maldives

29.82

Adaaran Club Rannalhi

33.87

Fun Island Resort

35.1

Olhuveli Beach Resort & Spa

35.86

Fihaalhohi Island Resort

36.13
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Name of resort

Distance from Male' (km)

Rihiveli Beach Resort

41

Dhiggiri

58

Alimatha Aquatic Resort

63.53

Hotel Medhufushi Island Resort

141.86

Chaaya Lagoon Hakura Huraa

145.7

The dive sites in the vicinity of the project site may be temporarily affected and divers may have
to travel further. This issue is addressed under 6.4 and 6.5.
Mitigation measures of the above impacts are addressed in the respective sections of the report.
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6.15 Cumulative Impact Assessment
This section describes the potential cumulative impacts of the project and other ongoing or planned
projects. The cumulative impact assessment draws on the findings of other specialist assessments
of the project contained throughout this EIA and publicly available documentation on other
existing or proposed major projects in the Greater Male’ Area.
The overall finding of this assessment is that there are substantial cumulative impacts due to four
major projects planned to be implemented in the region concurrently. This includes impacts on
water quality, marine ecology, noise, vibration, air quality, transport and visual impacts.
6.15.1 Planned and completed projects
The known projects planned for Greater Male’ Region that may be of relevance to this project are
summarised in the Table below.
Table 6.2: Major projects planned in the Greater Male’ Region

Project

Anticipated
implementation

Geographic Major activities
Coverage

Gulhifalhu
land Phase 1 Completed; Gulhifalhu
reclamation project
Phase II scheduled for
2021

Land reclamation and shore
protection of 200 ha land which
will house the port, warehouses,
logistics centres, residential
areas, regional harbour and
commercial land. The road in
MTL component also goes over
reclaimed land.

Gulhifalhu
Project

Construction and operation of
Male’ Commercial Harbour.
Port to be shifted from Male’.
Associated port infrastructure,
roads and utilities to be
developed.

Port Scheduled for 2021

Greater
Male’ Scheduled for 2021
Environmental
Improvement
and

Gulhifalhu

Male’ and The main output of the project
Thilafushi
is to establish a Regional Waste
Management Facility (RWMF)
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Project

Anticipated
implementation

Geographic Major activities
Coverage

Waste Management
Project

With waste-to energy treatment
plant in Thilafushi, which will
be tendered out and awarded
through
a
Design-BuildOperate contract.
Project has two Phases: The
first phase will improve waste
collection,
transfer
and
disposal. Male’ transfer station
located near Male’ landing site
expected to be constructed soon
and may overlap.
Phase II plans to establish a
regional waste management
facility on Thilafushi with
Waste to Energy treatment
plant and engineered land fill.

The known projects completed recently in Greater Male’ Region that may be of relevance to this
project are summarised in the Table below.
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Table 6.2: Major recently completed projects in the Greater Male’ Region

Project

Project
completed
Year

Male’
Industrial
Village Reclamation
Project

Hulhule’-Male’
Bridge Project

2018

Geographic
Coverage

Major activities

Southwest
Male’ (where
bridge landing
area is located)
and
Atoll
Lagoon

Land reclamation and shore
protection on the southwest corner
of Male’

Male’
Hulhumale

Dredging within atoll lagoon

to The first Phase of MTL involving
construction of a bridge connecting
Male’ and Hulhule’ and connecting
road between Hulhule’ and
Hulhumale’.

Resort reclamation Various
projects

Four separate
lagoons
in
North
and
South
Male’
and atoll lagoon

Dharumavantha
hospital

Plot next to Construction of a 25-storey building
IGMH hospital with piles as foundation

2019

Dredging and reclamation in
lagoons outside Greater Male’ Area
but dredging from atoll lagoon in
proximity to the proposed dredge
site for this project.

6.15.2 Potential Impacts and Management Measures
The potential cumulative impacts and management measures on each study topic is summarised
in the Table below.
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Table 6.3: Cumulative Impacts and Management Measures

Topic Area

Anticipated cumulative impacts

Management Measures

Air Quality

- Construction work on the port (construction and work site) can affect the - No further action required; follow the
air quality of Gulhifalhu and Thilafushi.
management requirements for relevant projects.
- Concrete batching plants and asphalt plants for port and bridge project
can have a combined effect on Villingili during SW monsoon.
- Proposed waste management project can substantially reduce emissions
from open burning and improve air quality in Male’ region.

Noise

Noise from concurrent piling and shore protection works on Gulhifalhu
and Villingili will cumulatively increase the noise from multiple sources,
with the nearest sensitive receptor being Villingili settlement.

There is no work time restriction on port
project, hence the MTL piling works should
ensure that night time piling is controlled
especially when port piling work is ongoing.

General construction works on port and Villingili can also increase noise
level particularly during night.
Operation cumulative impacts on Villingli from port and MTL is also
expected to alter the background noise level on Villingli.
Vibration

Vibration impacts of piling works may be stronger from Gulhifalhu It is recommended to avoid piling works
Project and both are on the eastern side of Gulhifalhu.
(pile sleeve driving for MTL and quaywall piling
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Topic Area

Anticipated cumulative impacts

Management Measures

The recently completed Dharumavanatha Hospital required piling for port) being implemented concurrently on
works. Based on recommendation from the EIA piling methods were Gulhifalhu and to coordinate the timing.
changed from impact driving to hydraulic push/press piling
Hydrodynamics -Gulhifalhu project anticipates changes to hydrodynamics in the region - MTL project should take note of the anticipated
with stronger flow expected through the Thilafushi and Gulhifalhu reef changes on the pile design.
pass
Water Quality

Project may coincide with the Gulhifalhu land reclamation project, and Monitor and ensure mitigation measures proposed
both projects will be using the same dredging site. Suspended solids and to mitigate sedimentation, and suspended solids
turbidity in the water column will significantly increase if two dredgers are in place and effective.
operate at the same time. Similarly, the land reclamation sites are located
in adjacent reefs hence the overall impact of suspended solids, turbidity are
expected to be higher.

Marine ecology - The project falls within a heavily modified urban area, with multiple
pollution sources and stressors to the marine ecosystem arising from
discharge of raw sewage, waste disposal and heavy marine traffic
movement. In addition to anthropogenic stressors, the reefs have been
subject to multiple mass coral bleaching events resulting from thermal
stress within the past 5 years.
- It is anticipated that MTL project will be undertaken concurrently with
the Gulhifalhu land reclamation and Port development project and the
(344)

- Monitor and ensure mitigation measures
proposed to mitigate sedimentation, and
suspended solids are in place and effective.
- Monitor and ensure mitigation measures to
prevent and reduce debris on reefs are in place and
effective.
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Topic Area

Anticipated cumulative impacts

Management Measures

Greater Malé Environmental Improvement and Waste Management - Closely monitor the reef during piling works to
Project.
ensure no reef slope failures.
- Gulhifalhu land reclamation project is expected to significantly increase
suspended solids and sedimentation (both stressors to the coral reef
ecosystem) on the reefs around the area. Hence additional dredging and
reclamation works within the vicinity will add to the stress on the reef
ecosystem and suppress ability of the reefs to recover in the short to
medium terms.
- The project is also expected to add additional physical stress on the reefs
especially during piling works, that may lead to a reef slope failure, and
physical damages to the reef from debris.
Water depth

- Gulhifalhu reclamation project and MTL project is expected to dredge - MTL project should avoid following the same
from the same borrow sites. This may involve deepening the borrow sites ship track lines where there is less than 2 m depth
by one 1-2 metre.
in the surveyed sand deposits.

Climate
Change

- cumulative outputs from construction emissions

- Waste management project may need to consider
reducing the land-based transfer of waste

- Cumulative output from increased traffic related to all projects.
Particularly noticeable are (i) the unprecedented increase in waste transfer
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Topic Area

Anticipated cumulative impacts

Management Measures

vehicle distance travelled due to the MTL and the improved water transfer
facilities ; (2) increase in port related traffic and distance travelled.
Waste
management

Substantial increase in construction waste produced and potential
difficulties in handling at the Thilafushi Waste Site for specialized waste
like steel, hazardous chemicals, barrels etc..

Landscape

-All three projects will have a significant impact on the landscape in - No further action required; follow the
Greater Male Region. Bulk of the negative impacts may be on Villingli management requirements for relevant projects.
Island where its western and southern view will be completely altered due
to presence of port and MTL bridges.

Marine
Transport

- Marine transport patterns are expected to change substantially due to - Need to present a coordinated public
MTL and Gulhifalhu Port Project.
communications plan for marine transport in the
region based on specific restrictions imposed from
1) certain types of vessels, particularly the large cargo vessels, larger each project.
fishing vessels and some pleasure crafts will have to travel longer and use
Giraavaru or Hulhumale’ Reef pass
2) Port protect will force most cargo shuttle services to shift from Male’ to
Gulhifalhu. The domestic port may shift most domestic cargo vessels from
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Project need to manage their own special
waste and re-export them for scrap metal and
where disposal in not practical in Maldives they
need to be taken out of Maldives to s suitable
facility.

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Topic Area

Anticipated cumulative impacts

Management Measures

Male’ to Gulhifalhu, freeing up Male’ southwest harbour. Most impacts
will be from MTL
3) reduced ferry requirements may alter the space required for ferry
operations.
4) the new waste project combined with MTL may reduce the amount or
waste barge traffic.
Land Transport

- As noted above land traffic is set to increase substantially due to MTL, - Need to develop/update policies and regulations
need to use Gulhifalhu Port and the operation of waste management on heavy vehicle conditions, registration and
vehicles, public transport and commercial vehicles in Thilafushi.
operation, to suit driving on MTL.
- cargo vehicles use to support Male’ Commercial Harbour will be shifted
out of Male’ to Gulhifalhu Port.
- waste management project may account for a substantial proportion of
heavy vehicle traffic on MTL due to planned land transport.

Land use

- The combined effect of all three projects is expected to bring substantial - No further action required; follow the
changes to the land use of Greater Male Region.
management requirements for relevant projects.
1) The shifted port and the land link allows land to be freed in Male’ from
the port area, port related vehicle parking and port related support services.
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Topic Area

Anticipated cumulative impacts

Management Measures

2) Proposed warehousing and logistical centre for outer atolls on
Gulhifalhu is expected to shift largescale warehousing out of Male’ freeing
land for residential and commercial use.
3) Improved air quality in Thilafushi due to waste project and the presence
of MTL may allow smaller scale industrial activities to shift to Thilafushi
from Male’.
Population

- land use changes in Male’, availability of more residential land and - No further action required; follow the
improving job opportunities in Male’ is likely to continue to attract management requirements for relevant projects.
migrants from outer atolls increasing the population of Greater Male’
Region.
- The three projects are expected to bring in about 2000-2500 additional
foreign workers to Greater Male’ Region, if implemented concurrently.
Their accommodation location can have impacts on community resources.
These include public transport, food supply and recreational areas, among
other. Most are expected to be located out of Male’ .

Community
-increased traffic, particularly heavy vehicle traffic to Gulhifalhu, waste - Specialized COVID-19 facilities are
health
and vehicles to Thilafushi, runs the risk of increased accidents particularly due recommended for the workers coming for all three
safety
to the condition of existing vehicles.
projects
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Topic Area

Anticipated cumulative impacts

Management Measures

- All three projects are likely to be implemented at a time of COVID-19 - Strict restrictions on worker interactions with
pandemic. The risks of out breaks remain among the worker populations public needs to be defined and maintained.
especially when workers are coming from high-risk countries like India.
With the presence of such a large work force in one region, an outbreak
can overwhelm the local resources, particularly the hospitals.
- worker interactions with public increases the chances of outbreak clusters
in Male’ region.
Employment

- Given the loan arrangements of all three projects, it is expected that job - No further action required; follow the
opportunities during the construction stage will be limited for locals.
management requirements for relevant projects.
- Operation stage is expected to provide numerous opportunities for
employment particularly in the transport sector, skilled jobs and from
expanding small businesses.
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6.16 Summary
A summary of the findings as discussed above in this Chapter are summarised in the Table below.
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Table 6.2: Summary of Findings

Area

Anticipated Impact

Receptor

Hydrodynamics
and Waves

Reclamation on Villingili
Island will alter wave

Villingili
Southwest

propagation
patterns/hydrodynamics
leading to localised erosion

Beach

Impact
Magnitude
Medium

Receptor
Sensitivity
Medium

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures

Moderate Adverse

- Additional beach replenishment

D

C





- Retain the existing groyne south

around

Est. cost
(USD)

O
Minor Adverse

$30,000.00

(seawall

of the car park

recommended
after
monitoring)

on the SW beach
Erosion

Residual
Significance

Phase

the

Villingili

motorcycle parking area on
Villingili and damage to
parking surface.

Southwest
Beach

Harbour basins facing south
on Thilafushi may be

Thilafushi
south facing

affected by waves if existing
sand bed is removed without
additional protection

harbours

Minor

Medium

Minor Adverse

- Construct a retaining wall west





of the car park after monitoring

Minor
beneficial

for 1-2 years

Medium

Medium

Moderate Adverse

- Retain the existing sand bed at



Negligible

Thilafushi during construction or
alternatively

construct

behind it

Villingili
Southwest

hydrodynamic and wave
conditions.

Beach

Unwanted
changes
to
hydrodynamics due to
improper
waste

Villingili and
Thilafushi

Medium

Low

Medium

Medium

Moderate Adverse

Minor Adverse;
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- Undertake

No cost for
keeping sand
bed;
$1
million for a
rock

a

breakwater to protect the basins

Changes to SW beach as the
beach adapts to changed

$25,000.00

breakwater
regular

beach



NA

Included

in

monitoring on the SW beach of

monitoring

Villingili Island.

programme

Ensure construction material and
waste is not left in the lagoon or
reef flat of the southern half of



Included
general

in
site

management
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Area

Anticipated Impact

management

in

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures
D

marine

Residual
Significance

Phase
C

O

the Villingili Island for more than

environment.

Est. cost
(USD)
costs

3 weeks.

Loss of Villingili SE and

Villingili surf

SW corner surf point in its
current form

points

Medium

Medium

Minor Adverse;

-

Ensure

that



Villies

Minor Adverse

-



Negligible

-



Moderate

$500,000.00

Adverse

to construct

Raalhugandhu (the remaining
main surf point) is treated as a
critical recreational area of
Villingili
in
all
future
developments on Villingili.

Seawater

Pollution of seawater, and

Seawater

Quality

introduction of invasive
species into reef ecosystem
due to discharge of

around ballast
water
discharge

contaminated ballast water
(e.g. noxious liquid, harmful
substance, viruses

point.

Increased turbidity and
suspended solids of the

About a 5 km
radius of the

water
column
from
dredging and reclamation
works.

dredging and
reclamation
sites,

Seawater
Quality

Sediment plumes from
boring and piling works.

High

High

Major

project
comply
with
the
International Convention for
Control and Management of
Ballast Water and Sediments

High

Very high

Major

- Construct sediment containment
measures around the reclamation

depending on
prevailing
currents.
About a 500
radius of the
boring
and
piling

- Ensure incoming vessels for the

sites prior to the reclamation. Sand

sediment

bund/Geobags/Rock.

containment

- Install silt screens at Villingili

bunds around

-

the

Complete

dredging

and

reclamation works within the

reclamation

shortest time period possible.

sites.

- Undertake dredging during calm

work
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Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures
D

sites

-

Regularly

monitor

depending on
prevailing
currents.

pipelines for leakage and fix leaks

Residual
Significance

Phase
C

Est. cost
(USD)

O

floating

install silt
screens.

identified before the next load
during reclamation.

Water quality

- Monitor the level of Turbidity at

monitoring

select locations to verify sediment

costs

containment

provided in

measures

are

effective.

monitoring
plan.

Seawater
Quality

Seawater
Quality

Increase in organic matter,
nutrients
and
faecal
coliform due to discharge of

Reef/Lagoon
at
the
wastewater

wastewater from toilets.

discharge
points

Accidental oil spillage.

Coral
reefs
and
marine

Moderate

High

Medium

Very high

Moderate Adverse

Major adverse

life within the
spillage area.

Marine
ecosystems

Burial of marine biota
during land reclamation.

Reclamation
footprint on

- Connect wastewater from worker
accommodation in Malé to the
existing sewerage network and
install a septic tank at the
accommodation site in Gulhifalhu
for the toilets.



- Vessels used in the project must
have an approved Oil Pollution
Emergency Plan.



Negligible

Cost of septic
tank provided
above.

Major adverse

Included

in

general

site

management
costs.

High

Very high

Major Adverse

-

Demarcate

the

reclamation

footprints. - Restrict reclamation

the southern
reef flat of

works within set boundary.
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lifeforms

Moderate

$50,000.00

Adverse

for

coral

relocation.

- Relocate live corals colonies and
sessile



within
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Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures
D

Villingili (est.

reclamation footprints outside the

14,000 m2).

impact

boundary

Residual
Significance

Phase
C

Est. cost
(USD)

O

before

commencement of construction
Reclamation
footprint on

activities.

the southern
reef flat of
Thilafushi
(est. 30,000
m2).
Marine

Physical damage to marine

Pile

ecosystems

life due to construction
debris,
anchorage
of
vessels.

proposed on
and near the
coral reefs.

groups

High

Very high

Major adverse

- Install debris nets around the pile



groups that meets or exceeds

Moderate
adverse

40’ piece of
debris net is
$2,207.00).

ANSI A10.37 standard.
- Remove any debris on the reef on
completion of respective sections

Total cost is
estimated $
1,300,000.00

of the bridge,
-

Install

anchor

blocks

Estimated
cost of 30’ x

and

mooring buoys for ships and
It is estimated
to cost about $

vessels at the work site.
-Demarcate the construction area
and

restrict

all

1,950,000.00
to clean up.

construction

activities to these boundaries
Marine

Smothering of corals and

Reefs within

ecosystems

sessile benthic organisms
from
increased
sedimentation
resulting

the estimated
sediment
plume

High

High

Major adverse

- Construct sediment containment
measures as described earlier.
-

resulting from
dredging

(354)

the

level

Sedimentation

Monitor

Rate

at

locations

verify

to



Moderate

Cost

adverse

monitoring

of

of

sedimentation

select

rate provided

sediment

in monitoring
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Area

Marine
ecosystem

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures
D

from dredging, reclamation,

reclamation

containment

piling and coastal works.

and
piling
works.

effective.

Adverse effects on anatomy,
behavior and physiology of
marine organisms from

Fish
and
cetaceans
within a 300 –

noise pollution resulting
from pile driving.

500 m radius
of the pile
driving points

High

Medium

Moderate adverse

measures

Residual
Significance

Phase
C

O

are

Qualified marine biologist to

Est. cost
(USD)
plan.



Minor adverse

$2,000.00 to

visually monitor a 500 m radius of

$3,000.00

the piling locations prior to start of

(per month to

piling works, ensure no Cetaceans

hire

are within this radius.

biologist)

marine

Halt piling works until all
Cetaceans are outside the 500 m
radius.
Terrestrial

Loss of terrestrial flora.

ecosystem

3,000 sq m

High

Medium

Minor adverse

area
in
Villingili (40
small
to

- Avoid cutting down and removal



Negligible

Included

of trees as much as possible and

contractor

where it is unavoidable consider

fees.

in

relocating trees to locations within

medium trees,
5 large trees)

the respective islands

750 sq m area
in Gulhifalhu
(18 to 20
trees)
Terrestrial
ecosystem

Potential damage to unique
vegetation

Cedar
Mangrove

Moderate

High

Minor adverse

tree location
on the SE
corner
of

(355)

Construct a fence around the
Cedar Mangrove Tree and
restrict any project activities in
this area.



Negligible

$2,000.00
$3,000.00

–
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Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures

Residual
Significance

Phase
D

C

Est. cost
(USD)

O

Villingili
Island
Noise

Noise

from

construction

camp, with the use of
common machinery can
affect the surroundings

Malé

Medium

Low

Minor Adverse;

recreational
areas,
food
court,
and
Government
offices.

-Delineate the construction sites



Negligible

Included

in

and the worksites of Malé and

general

Gulhifalhu, erect a boundary wall

management

that is no less than 2 m high

costs

site

around the construction area.
- While implementing the general
layout of construction site in Malé,
the equipment producing loud
noises shall be set in the west side
and in the south side. The office
and living area that will not
produce loud noises shall be
arranged in the east side and north
side of the Malé work site. And at
the same time, distribute the
construction site rationally to
minimise

the

effects

on

surrounding residential areas.
Noise
Vibration

and

Noise from piling work on
residential areas

Malé
Settlement,

Medium

Medium

Moderate Adverse

- Unless absolutely necessary,
(for example, when large
diameter piles are being driven),
it is recommended to restrict pile
sleeve driving, trestle hollow pile

Villingili
Settlement,
MNDF site

driving in Malé (Specimen
Design Piers P01 to P09) and
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Minor Adverse

Cost will be
on time lost
and
on

depends
how

contractor
plans out the
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Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures

Residual
Significance

Phase
D

C

Est. cost
(USD)

O

Villingili (Piers 28-44) between

project

the hours of 22:00 to 06:00.
- Publicly inform regrading noise
and vibration potential during the
piling phase.
Vibration

Vibration

during

piling

works affecting sensitive
equipment and buildings

Residential

Medium

Low

Moderate Adverse

buildings of
Villingili and
Malé

as defined in the monitoring plan
during all piling works.
-If piling works exceed the
threshold of Peak Particle

Medium
Sensitive

Velocity 10mm/s at key sensitive
receptors
defined
in
the
monitoring programme, works

infrastructure
buildings and
public

will need to be slowed down,
energy input slowed down or as a
last resort an alternative driving

facilities on
Malé
and
Villingili

method will need to be sought.

Malé: FSM
fuel
shed,
Dhiraagu,
Dharumavant
ha Hospital,
STO Ready

-Continuously monitor vibration

Medium

mix,
Fire
Department
Villingili:
Ooredoo,
Medianet,

(357)



Negligible

Cost

for

replacement
method
need

will

to

be

determined
based

on

Contractors;
preference.
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Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures

Residual
Significance

Phase
D

C

Est. cost
(USD)

O

Private
houses,
STELCO,
MWSC
Noise
Vibration

and

Noise from construction
equipment and vehicles can

Public
Malé

cause nuisance to public.

Villingili

of
and

Low

Medium

Minor Adverse



-Strengthen maintenance of
construction equipment. Keep it

Negligible

Included
general

lubricated and fasten all parts to
reduce vibration noises while
operating.
-Mechanical equipment used for

in
site

management
costs

construction should be placed
firmly and steadily on the ground
and if possible, vibration
attenuation base should be used.
- Reasonably arrange the driving
routes and schedules for
construction vehicles in and out
of the site and strengthen the
management
of
those
construction vehicles. No horns
watch out the speed limit and
drive courteously to reduce the
traffic noises. Construction
vehicles should try to avoid
driving through residential areas.
Vibration

Pile driving close to reef
edge involves potential risk
of unforeseen slope failures

Reef slopes of
all
Islands,
particularly at

Medium

Medium

Moderate Adverse

Design Stage





Minor Adverse

Changes
design
change

Pier numbers

(358)

to
may

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Area

Anticipated Impact

Receptor

P08

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

(Malé),

P44
(Villingili),
P47,
P65

Design, Enhancement or
Mitigation Measures

Residual
Significance

Phase
D

C

Est. cost
(USD)

O

1) shift the piers as much as

project costs;

possible away from slope areas

All other costs
included

2) consider minimum number of
piles for drilling

(Gulhifalhu)
and P66.

in

general
construction
management

Construction Stage

costs
3) Continuously monitor the
surroundings for signs for cracks
or reef instability. Pay particular
attention to the existing cracks
(See monitoring programme)
4) Undertake pile sleeve driving at
with a lower energy input.
Noise

Noise from vehicular traffic

Villingili

on MTL

Island
residential
and industrial

Low

Medium

Minor Adverse

1) Monitor noise levels (as defined
in the monitoring programme) to
determine if the noise level goes
beyond 65 dBA Lavg during day

areas

time and 55 dBA Lavg during night
time.



Negligible

Covered

in

Monitoring
plan.
Tree planting
estimated

at

$10,000.00
2) Plant additional taller trees

Installing

along the Villingili coastal
vegetation belt facing south.
Attention must also be paid to the

noise barriers

industrial

areas

and

utilities

(in concrete)
may cost up to
$250,000.00
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Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures

Residual
Significance

Phase
D

C

Est. cost
(USD)

O

(where practical) located closest to
MTL route.
3) If it consistently goes over the
threshold, consider reducing the
speed limit along Villingili stretch
and as a last resort to install noise
barriers along 500 m length
starting from Western reef edge up
to STELCO site with sufficient
height (minimum requirement is 3
m).
4) The road should be maintained
regularly during the operating
period to ensure pavement
levelling, avoid traffic noise
amplification and bumping of
vehicles caused by poor road
conditions.
Air Quality

Deterioration of ambient air

Residential

Impact

quality due to the operation
of equipment machinery
and
vehicles
for

areas within
close
proximity to

Magnitude:
Low

construction

the
site.

Medium

Minor Adverse

- Regular maintenance of vehicles,
equipment and machinery.

transport dusty materials shall be
covered with tarpaulin or a
similar material.
- Dusty

Commercial

materials

should

be

sprayed with water prior to
transportation.

areas / areas
commonly
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Negligible

Included
general

- Vehicles that will be used to

project



in
site

management
costs
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Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures
D

used by public

- The speed of vehicles within the

within close
proximity to
the
project

site should be controlled to about
10 km/hour to reduce the impacts
of dust.

site (Harbour
cafe’s,
WAMCO
site, Villingili
ferry terminal,
Hulhumalé’
bus terminal,
petrol shed)
Public spaces
near
the
project
site
used
for
recreation
(Joggers
using
Boduthakuruf
aanu Magu,
basket court)
Worker
accommodati
on sites

(361)

Residual
Significance

Phase
C

O

Est. cost
(USD)
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Area

Air Quality

Anticipated Impact

Dust

emissions

Operation of
batching plant

Receptor

from

Same

Concrete

above

as

Impact
Magnitude
Impact

Receptor
Sensitivity
Medium

PreMitigation
Impact
Significance
Minor Adverse

Magnitude:
Moderate

Design, Enhancement or
Mitigation Measures
D
- Loading, unloading, handling,

Residual
Significance

Phase
C

Est. cost
(USD)

O



Negligible

-



Negligible

-

transfer and storage of cement
and other dusty material shall be
carried out in an enclosed system.
- Silo vents shall be fitted with a
fabric filtering system to reduce
emissions
- Loading of materials for
batching: Materials shall be premixed in an enclosed concrete
mixer before they are loaded
onto the concrete truck. Dust
laden air from the pre-mixing
and loading process shall be
filtered through a fabric filtering
system
- Cement and other dusty material
shall be stored in a storage silo
which is sealed, dust tight and
fitted with an audible alarm
system to prevent overfilling.

Air Quality

Deterioration of ambient air

Same

quality
due
to
the
stockpiling of materials and
heavy construction work

above

as

Impact

Medium

Minor Adverse

Magnitude:
Low

- Suppress

dust

emissions

by

spraying water regularly at dusty
sites and at access roads within
the project site.
- Regular cleaning of the site.

(362)
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Environmental Impact Assessment Report

Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Villingili

Design, Enhancement or
Mitigation Measures

Residual
Significance

Phase
D

C

Est. cost
(USD)

O

- Any spills or leaks must be

residential
areas

contained

and

cleaned

up

immediately.
- Practicing good site management
when

loading,

unloading,

handling and storing materials
for the project.
- Debris should be covered with
impervious sheeting or stored in
an area that is sheltered on top
and three sides. A flexible curtain
can be used to cover the entrance
side.
- Cover as much of the stockpiling
area

as

possible

by

using

impervious sheets

Air Quality

Decline in air quality due to
open burning of waste

Thilafushi
Island,
Gulhifalhu
Island,
Villingili
Island, People
residing and
working in
the islands,
Bridge
Project
workers,
Bridge
Project work
progression

Medium

High

Moderate Adverse

Open burning should not be
carried out at project site. All
waste must be transferred to
Thilafushi.

(363)



Moderate
Adverse

-

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Area

Climate
Change

Anticipated Impact

Receptor

Impact
Magnitude

Increased GHG emissions
from
machinery,

Terrestrial &
marine

Impact
Magnitude:

equipment, generator sets
and desalination plant
contributing to climate

biodiversity

Low

change

Receptor
Sensitivity

High

PreMitigation
Impact
Significance

Moderate Adverse

Design, Enhancement or
Mitigation Measures
D

- Regular
maintenance
machinery, equipment

Residual
Significance

Phase

of
and

C

Est. cost
(USD)

O



Minor adverse

-



Moderate
Adverse

-

Minor Adverse

-

vehicles used for construction.
- Use of energy efficient
appliances.

Residents and
infrastructure
of the country
Economic
activities and
livelihoods

Climate
Change

Release of GHG from
anaerobic and aerobic

Country

biodegradation of waste,
waste transport, and open
burning.

Impact
Magnitude:

High

Moderate Adverse

Medium

Avoid using substances which
uses or produces GHG subjected



to international bans and phaseouts.
Implementation

of

improved

waste treatment technologies such
as energy recovery.
Minimize open burning and limit
open burning practices.
Air Quality

Deterioration of ambient air
quality due to increased
vehicle movements

Residents of
Greater Malé
Region

Impact
Magnitude:
Medium

Medium

Moderate Adverse

- Developing a Transport
Management Plan for GMR
- Developing and enforcing
vehicle standards.
- Developing an efficient public
transport network for GMR.
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Area

Air Quality

Anticipated Impact

Receptor

Impact
Magnitude

High

Receptor
Sensitivity

High

PreMitigation
Impact
Significance

Major Adverse

Design, Enhancement or
Mitigation Measures
D

Increased GHG emissions
from increased vehicle

Terrestrial &
marine

movements contributing to
climate change

biodiversity

- Developing
a
Transport
Management Plan for GMR
- Developing
and
enforcing

Residents and
infrastructure

vehicle standards.
- Developing an efficient public
transport network for GMR.

Residual
Significance

Phase
C

Est. cost
(USD)

O



Minor Adverse

-

Minor Adverse

Included in
general site
management

of the country
Economic
activities and
livelihoods
Waste
Management

Risks on Occupational
Health and Safety

Bridge Project
Workers

High

High

Major Adverse

of dangerous
waste.

Contractor
-

-

-

1)Appropriate handling, storage,
transport, treatment, and disposal

Accidents and
injuries related to
waste handling
Communicable
diseases
Exposure to toxic
and hazardous
substances.
Extended work hours

and

hazardous

2) Segregate dangerous
hazardous waste.

costs
and

3) Restrict access to dangerous
and hazardous waste storage.
4) Providing and ensuring the use
of appropriate PPE on-site, marine
work areas and Thilafushi
5)Training on-site laborers on
waste handling.
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Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures

Residual
Significance

Phase
D

C

Est. cost
(USD)

O

6) Ensuring that all the workers
have health insurance.
7)Ensuring that workers complete
their regular medical check-up
8)Provision
of
sanitary facilities.

appropriate

9) Develop Standard Operating
Procedures for waste handling
and disposal
10) Formulate an Occupational
Health and Safety Plan
11)Formulate an emergency
preparedness and response plan.
Waste
Management

Environmental
pollution
and resource inefficiency

WAMCO
operations

High

Medium

Moderate adverse

1) Recycle and reuse materials
during construction as much as
possible

Groundwater
lens at project
site

2) Export any additional materials
or waste that cannot be

Marine water

sustainably managed locally
3) Establish a schedule to transfer
waste to Thilafushi
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Minor Adverse

$6,000.00

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures

Phase
D

C

Residual
Significance

Est. cost
(USD)

Minor Adverse

Included in
general site
management

O

4) Assign experienced personnel
to oversee the waste sorting,
storage, transfer and disposal
5) Allocate designated and
demarcated areas at the project
site for waste storage
6) The waste storage site must
have segregation lots for sorting
recyclables, general waste or any
hazardous waste
Waste
Management

Decline in groundwater
quality in waste storage and

Ground water
lens at project

Impact
Magnitude:

management areas

site

Medium

High

Moderate Adverse

1) Ensuring that the waste
management areas are designed to



prevent leaks with potential for
groundwater contamination.

costs

2) Proper storage of waste to
prevent leachate.
3) Formulating a spill prevention
and management plan.
4) Ensure that spill kits are
readily available on-site.
Waste
Management

Decline in marine water
quality due to inappropriate

Thilafushi
lagoon

waste
management
practices and waste spillage

Waste
zones

Impact
Magnitude:
spill

High

Moderate Adverse

1)Appoint a supervisor to ensure
safe and secure transport of waste.

Medium
2)Marine vessel maintenance of
vessels to prevent oil leakage.
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Minor Adverse

$6,000.00

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures
D
3)

Surveillance

and

Residual
Significance

Phase
C

Est. cost
(USD)

O

routine

cleaning of marine waters within
project boundary.
4)

Pollution

prevention

mechanisms to prevent building
materials leaking or falling into
marine environment (i.e. nets, oil
containment)
5) Ensuring that waste slurry
produced in piling works is reused
in construction where possible or
properly disposed at Thilafushi.
6) Reuse wastewater
concrete batch plant.
wastewater
disposal

properly

from
Treat
before

7) Briefing staff on the
prohibition of marine littering
and placing signs and boards in
work sites.
Waste

Generation

of

gas

and

Management

odours from the generated
waste

Bridge
project
workers

Medium

Medium

Moderate Adverse

1) Regular disposal of organic and
foul-smelling waste.
2) Establish a buffer zone to
ensure foul-smelling waste is

WAMCO
workers
Workers in
Thilafushi
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Negligible

Included in
general site
management
costs

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures
D
disposed

Communities
in
the
proximity

Groundwater
Quality

Groundwater contamination
due
to
leakage
of
oil/chemicals
wastewater.

or

Proposed
worker
accommoda
tion area,
and
construction
sites in
Malé,
Villingili,
Gulhifalhu
and
Thilafushi

Phase

away

C

Residual
Significance

Est. cost
(USD)

Minor Adverse

Cost of spill

O

from

accommodation and canteen.
3) Speedy management of foulsmelling waste
Medium

Low

Moderate Adverse

- Establish a separate area for oil



and chemical storage, and vehicle

clean-up kit is

maintenance and refuelling with

estimated

impermeable surface.

about

- Store all chemicals within a
bunded area or drip trays.

$200.00

per

kit.

- Use container under vehicles
during

refuelling

and

maintenance.

setup

septic

- Regularly check vehicles and

tank system is

hoses used for refuelling for

$7000.00 – $

leaks/faults and fix/replace when

15,000.000

necessary.
- Keep oil spill clean-up kit on site.
- Oil, hazardous, and special waste
items must be stored separately in
sealed containers and labelled for
disposal.
- Waste material must be stored in
a

designated

impermeable
disposal.

(369)

Est. cost to

area
surface

with
for

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures

Residual
Significance

Phase
D

C

Est. cost
(USD)

O

- Connect wastewater from worker
accommodation in Malé to the
existing sewerage network and
install a septic tank at the
accommodation

site

in

Gulhifalhu to a septic tank.

Groundwater
Quality

Increase in groundwater
salinity due to seepage of
seawater into groundwater.

Groundwater
Quality

Dewatering may result in
further
salinization
of
groundwater.

Backfilling
area in
Malé for
ramp
construction
, and
reclamation
area at
Villingili.
Groundwate
r
dewatering
sites.

Low

Low

Minor adverse

- Drain and dry the sand of
seawater prior to backfilling the
area.



Negligible

NA

Low

Low

Minor adverse

Ensure Dewatering Permit is
obtained from EPA prior to
dewatering activities and permit



Negligible

$33.00

per

dewatering
permit

conditions are followed.

application
(for 28 day
period).
$90.00

for

water quality
tests per site.

Groundwater
Quality

Groundwater contamination
due
to
leakage
of

Proposed
worker
accommoda
tion area,
and
construction

Medium

Low

Moderate Adverse

(370)

- Establish a separate area for oil



Minor Adverse

Cost of spill

and chemical storage, and vehicle

clean-up kit is

maintenance and refuelling with

estimated

impermeable surface.

about

$

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Area

Anticipated Impact

oil/chemicals
wastewater.

or

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

sites in
Malé,
Villingili,
Gulhifalhu
and
Thilafushi

Design, Enhancement or
Mitigation Measures
D
- Store all chemicals within a

Residual
Significance

Phase
C

Est. cost
(USD)

O
200.00 per kit.

bunded area or drip trays.
- Use container under vehicles
during

refuelling

and

maintenance.

hoses used for refuelling for
leaks/faults and fix/replace when
necessary.
- Keep oil spill clean-up kit on site.
- Oil, hazardous, and special waste
items must be stored separately in
sealed containers and labelled for
disposal.
- Waste material must be stored in
designated

impermeable

area
surface

with
for

disposal.
- Connect wastewater from worker
accommodation in Malé to the
existing sewerage network and
install a septic tank at the
accommodation

site

Gulhifalhu to a septic tank.

(371)

setup

septic

tank system is

- Regularly check vehicles and

a

Est. cost to

in

$7000.00 – $
15,000.000

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Area

Landscape

Receptor

Excessive lights towards

Villingili
Island from
works in
Villingili
and
Gulhifalhu

Low

Malé
landing area

Low

Villingili Island settlement
could be nuisance to the
houses facing the project
site and may affect sleep

Landscape

Impact
Magnitude

Anticipated Impact

The aesthetic impacts of
having waste transfer site at
one of the most iconic
locations in Malé will affect

Receptor
Sensitivity
Medium

PreMitigation
Impact
Significance
Minor Adverse

Design, Enhancement or
Mitigation Measures
D
Limit the extent of elevated light
sources;

Residual
Significance

Phase
C



Est. cost
(USD)

O
Negligible

Included
general

in
site

management
Use of directable luminaires
focusing light downwards to avoid
incidence of glare and light spill
Low

Negligible

costs

Plant taller trees between the

Minor Positive

$10,000.00

Negligible

Included

Malé waste transfer site and MTL
to shield the waste site activities.

the views in the area
Transport

Safety

risks

for

boats

vessels and marine users
encroaching the work site.
•
•
•
•
•
•

Vessels
using the
channels
including;
Project
vessels
Passenger
vessels used
for tourism
Domestic
Passenger
Ferries
Domestic
Cargo
vessels
Pleasure
crafts
MNDF
Coast
Guard, Fire
and Safety
Vessels

Medium

Low

Minor Adverse

1) a safety operating area should

in

general

foundation ( no entry zone) and

management

an over-water construction and

costs

navigation

notice should

be

issued to prevent accidents from
happening as a result of ships
entering the construction zone.
2) Contractor should not extend
the range of safety operating area
arbitrarily and should set up the
relevant safety warning mark, be
equipped with necessary safety
facilities or guard ships and
arrange the temporary navigation

(372)



be set up around the pier

site

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures

Residual
Significance

Phase
D

C

Est. cost
(USD)

O

aids.
3) The constructing ships or
facilities

should

display

the

specified line lamps and shape in
a visible area.
4)
out

Use look outs or look
vessels

to

spot

vessel

encroachment, possible as the
Health and Safety Boat.

Transport

Safety risks associated with
marine vessels used for
construction

Project
vessels

Medium

Medium

Moderate
Adverse;

1)Strengthen the management of
marine

traffic

and

the

Minor Adverse

Included
general

in
site

administration of ships used for

management

construction works.

costs

2)Provide

effective

communication devices for the
ships or assign guard ships to
oversee

the

site

during

construction.
3)Assign special personnel for
warning and monitoring the
marine traffic of the channel
during the construction works or
activities.
4) Pay attention to the weather
and flow conditions to prevent
unfavourable operation under

(373)
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Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures
D
bad weather conditions such as
strong wind and wave activity,
which may affect navigation
safety.
5)Improve

the

operations

of

standard
the

marine

navigators and strictly comply
with the ship navigation rules to
prevent accidents resulting from
nonstandard

operations

and

fatigued working from personnel,
etc.
6)

Cantractor

shall

conduct

training to enhance the safety
consciousness and environmental
protection

consciousness

of

related personnel and ensure that
the

implementation

of

the

emergency plan and reporting is
done in a timely manner in the
event an accident occurs.
7)Develop

and

maintain

an

emergency response plan for
marine

accidents

construction.

(374)

during

Residual
Significance

Phase
C

O

Est. cost
(USD)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Area

Transport

Anticipated Impact

Receptor

Channel closures will affect

Vessels
using the
channels
including;
Passenger
vessels used
for tourism
Domestic
Passenger
Ferries
Domestic
Cargo
vessels
Pleasure
crafts

marine traffic
•
•
•
•

Transport

Height of the navigation
bridge too short for some

Vessels
using the
channels
vessels increasing the cost
including;
of transport
•
Passenge
r vessels
used for
tourism
•
Domestic
Cargo
vessels
•
Pleasure
crafts

Impact
Magnitude
Low

Receptor
Sensitivity
Medium

PreMitigation
Impact
Significance
Minor Adverse

Design, Enhancement or
Mitigation Measures

Residual
Significance

Phase
D

C

O



Publicly announce and publicize

Est. cost
(USD)

Minor Adverse

$1500

from

the channel closure schedule for

public

all marine traffic.

announcemen

Conduct a public awareness

t

campaign
Take note of other two major
projects (cumulative impacts) on
transport

when

making

announcements

Medium

Low

Minor Adverse



Publicly announce in advance of

Minor Adverse

the restrictions in Height

generation

considering
fishing



announcemen

new

t.

vessels,

southbound cargo boats and new

Changes

fleet of Coast Guard ships

design needs

Number of ferries declining

Ferries
between
Villingili,
Gulhifalhu,
Thilafushi
and Malé

to

to be calculate
by MNPHI if
decided so.

Transport

for

public

Reconsider the elevation of the
clearance

$500

Low

Low

Negligible

MTCC should plan in advance to
manage the layoff or reallocation
of vessels and their staff involved
in ferry services.

(375)





Negligible

-

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Area

Transport

Anticipated Impact

Receptor

Potential for ships colliding

Vessels using
the navigation
bridge

with piers or bridge deck

Impact
Magnitude
Medium

Receptor
Sensitivity
Low

PreMitigation
Impact
Significance
Minor Adverse

Design, Enhancement or
Mitigation Measures
D
1)The

relevant

Residual
Significance

Phase
C

O



government

Est. cost
(USD)

Minor Adverse

authorities should set out the

Include

in

Govt Budget

corresponding navigation safety
standards and ensure that safety
standards for travelling around
bridges are implemented.
2)Establish the bridge navigation
lights and signs, warning signs on

Lights

speed,

signs covered

navigation

clearance

limits and orderly manoeuvring

and

in contract

reminder signs on both sides of
each navigation bridge.
3)The vessels crossing the bridge
should accurately understand the
real

time

bridge

clearance

dimension, water level, weather
and other navigation information
and reasonably select the timing
to cross the bridge.
Land
conflicts

use

- Small boats using
Villingili south lagoon may

Villingili and
Malé

Low

High

Minor Adverse

be displaced

1)Allow

smaller

boats

to,





Negligible

See section on

whenever possible, use the south

recreational

lagoon

areas below

during

construction.

Define the work boundary using

- Maldives Gas site and fish
drying
facilities
not
compatible with post MTL

high visibility buoys and place
signs in the water on warnings
and guidance on traffic

and

2)Discuss with Maldives Gas to

(376)

Cost depends
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Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures

Residual
Significance

Phase
D

C

Est. cost
(USD)

O

determine alternatives to storing

on site

Gas filling and storage activities
on Villingili based on the new

May involves
costs to relocate

MTL.
3)Relocate the fish processing
centres.
Recreational
Areas

- Surfing locations unusable
during construction

Villingili
Island

Low

High

Moderate Adverse

- Surfing locations useable
during operation

1)Ensure

that

Raalhugandu

is

operate

during

except

in

Villies’
allowed



Minor Adverse

to

construction,

periods

when

underwater noise and vessel
movements could pose a threat to

- SW beach unusable during
construction

them.
2)Place bright coloured buoys to

- Diving areas and water
sports area restrictions

mark the limits of allowable

Placing

recreational

Buoys: $2000

Villingili

areas
SW

around
Lagoon,

Gulhifalhu channel and relevant
areas of the Villingili Channel.
3) Place sign boards near Villies

Signboards:

surf area entry points, SW beach

$1000

and water sports area to explain
the boundaries of recreational
areas,

(377)

safety

guidance

and

emergency contact information.

Covered

4) The project should place look

contract

in
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Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures

Residual
Significance

Phase
D

C

Est. cost
(USD)

O

outs for the marine areas for

personnel

safety.

Recreational
Areas

SW
beach
barbecue
facilities blocked if the
beach is kept closed for long

Villingili
Island SW
beach

Low

Medium

Minor Adverse



Additional temporary barbecue

Minor
beneficial

facilities are recommended for

periods

Leave

SW

beach

open;

the remaining beach areas, if SW

additional

beach closure is necessary.

barbecue
areas $15,000

Traffic

Traffic

Traffic disruptions

Increase in traffic in Malé
and
Thilafushi
operation

during

Izzudheen
and
Boduthakuruf
aanu magu
junction;
MIV site
Malé and
Thilafushi

Low

Medium

Minor Adverse



Prepare a Traffic management

Negligible

Included

in

contractor

Plan

fees

Medium

Medium

Moderate Adverse



1) Prepare a Traffic management

Negligible

Civil Service

Minor
Beneficial

Included

Negligible

MNPHI

Plan
2)Need

to

policies

and regulations on

heavy

develop/update

vehicle

conditions,

registration and operation, to suit
driving on MTL.

Parking Space

Parking Space

Existing parking around
MIV to be relocated

Public concern that existing
parking space is not

SW corner
of Malé

Villingili

Low

Low

Negligible



Include planned relocation areas
in the traffic management plan

Low

High

Moderate Adverse

Review parking space made
available

adequate

to

Villingili

with

special consideration to the no-

(378)





in

MNPHI

determine

to
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Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures
D
vehicle-with-Villingili

Residual
Significance

Phase
C

Est. cost
(USD)

O

concept

and increase parking space if
necessary.

Public

COVID-19 outbreak at the

infrastructure

workers
camp
may
overwhelm the hospitals

Malé
Hospitals

Medium

High

Major Adverse



Establish a COVID-19 outbreak
response

plan

Negligible

Constructing
quarantine

including

provisions for quarantine in

and treatment

coordination with MNPHI and

facilities may

HPA.

cost $150,000

Project should take note of
cumulative impacts of three
projects

when

constructing

facility

Public
infrastructure

Worker
transport
requirements
may
overburden the ferry system

Critical
Services,

Interruptions
to
waste
management services, Fire

community
assets
and
businesses

emergency
response
services,
SW
harbour
operations and MIV site

Ferry services
between the
Malé,
Gulhifalhu
and
Thilafushi

Low

Malé SW
corner
facilities

Medium

Villingili
Southern

Medium

Medium

Minor Adverse

Contractor

to

provide



own

Negligible

Included

transport for its workers, except

contractor

when workers are travelling in

fees

in

smaller numbers.

Medium

Moderate Adverse

Include in Traffic management





Negligible

Included

in

MNPHI

Plan

business operations
Critical

Damage

Services,

sewage outfall pipes and

to

Villingili

High

Moderate Adverse
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Area

Anticipated Impact

community

Dhiraagu

assets
and
businesses

telecommunications

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

lagoon and
ref slope

Design, Enhancement or
Mitigation Measures

Residual
Significance

Phase
D

C

O

are properly protected and that
the

protection

measures

Est. cost
(USD)
determine

are

agreed by the owner of the utility
and

the

contractor

before

reclamation. It is important that
disruption to public services is
avoided.

Critical
Services,
community

Mosque in Gulhifalhu to be
demolished

Gulhifalhu
residents and
workers

Medium

Medium

Moderate Adverse





before demolishing the mosque

Minor
Beneficial

MNPHI

Negligible

Included

to

determine

and construct the new mosque as

assets
and
businesses
Community
health
safety

Construct a temporary mosque

soon as possible.

-Potential
and

COVID-19

outbreak due to
worker interactions
-Individuals

public

Greater Malé
Region

Medium

Medium

Moderate Adverse

site

Prepare

accessing

a

COVID-19

contractor

2)Control and monitor site access

fees

above

under

recreational areas)
3) Maintain the sites well and
leave no standing water, unless
those required for construction
work.
4) Ensure that proper road safety

maintenance

leading to vector-borne
disease outbreaks

signs are installed on the road.
5) Conduct a public campaign on
how to drive on MTL with a
focus on safety.
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-Poor
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Area

Anticipated Impact

Receptor

Impact
Magnitude

Receptor
Sensitivity

PreMitigation
Impact
Significance

Design, Enhancement or
Mitigation Measures

Residual
Significance

Phase
D

C

Est. cost
(USD)

O

6)Ensure enough warning signs
and safety measures are in place

Increase

Vulnerable group mobility

mobility

will increase and will need
assistance from State

Forced labour

1) Forced labour due to
illegal recruitment practices

Vulnerable
groups
(elderly,
pregnant
women,
persons
with
disability,
and families
with young
children)
Foreign
migrant
workers
recruited
for the
project

Low

Medium

Minor Adverse

where the Villingili
merges with MTL.

traffic

Issue

cards,

concession



designated seating, and education

Major

Regulatory

beneficial

authorities to

for drivers in public transport.

High

High

Adverse

1. Fair recruitment of migrant

determine



Yes

Negligible



Yes

Negligible

workers by ensuring workers are
recruited through ethical and
registered recruitment agencies.
2. Ensure no recruitment fees are
charged from foreign migrant
workers recruited for the
project.

2) Forced labour due to
withholding of personal
identification documents

Foreign
migrant
workers
recruited
for the
project

Medium

High

Medium

1. Develop and implement a
policy to prevent withholding
passports

and

identification

documents of foreign migrant
workers.
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Area

Violation

Anticipated Impact

of

work rights

1) Work right violation due
to delayed payment of
wages; wage arrears and
non-payment of wages

Receptor

Foreign
migrant
workers
recruited
for the
project

Impact
Magnitude
High

Receptor
Sensitivity
High

PreMitigation
Impact
Significance
Adverse

Design, Enhancement or
Mitigation Measures

Residual
Significance

Phase
D

1. Ensure every worker signs a

C

Est. cost
(USD)

O



Yes

Low



Yes

Low

Yes

Negligible

Yes

Negligible

Yes

Negligible

contract with clear definition of
terms of work hours, leaves,
payment terms and overtime
payments
2.

Establish

management

controls to ensure workers are
paid regularly and on time

2) Work right violation due
to excessive overtime work

Unsafe
and
unhealthy

1) Health and safety impact
due to overcrowding

living
conditions
2) Health and safety impact
due to unhygienic labour
camps

3) Health and safety impact
due to poor ventilation and
cooling facilities

Foreign
migrant
workers
recruited
for the
project
Foreign
migrant
workers
living in
labour
camps
Foreign
migrant
workers
living in
labour
camps
Foreign
migrant
workers
living in
labour
camps

High

Low

High

3. Develop clear guidelines on
maximum allowable work hours
per week and enforce guidelines

High

Medium

High

1.

Ensure

compliance

with



accommodation standards for
labour camp construction

High

Medium

High

2.

Management

controls

to

ensure hygiene, air quality, waste



management in the labour camps

Medium

High

Medium

3. Establish mechanisms for
adequate ventilation and cooling
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Area

Anticipated Impact

Fatalities,
accidents
injuries
workers

1) Risk of drowning and
and
of

seasickness

2) Risk of fatalities and
major injuries from unsafe
work
procedures
and
methods

Receptor

Constructio
n site
workers and
visitors to
the work
site
Constructio
n site
workers and
visitors to
the work
site

Impact
Magnitude
High

Receptor
Sensitivity
High

PreMitigation
Impact
Significance
High

Design, Enhancement or
Mitigation Measures

Residual
Significance

Phase
D

C

Est. cost
(USD)

O



Yes

Low



Yes

Low



Yes

Low



Yes

Medium

Yes

Low

1. Develop occupational health
and safety plan for offshore work
in tropical humid conditions

High

High

High

1. Undertake regular training of
workers on safe work practices
2.

Provide

proper

Personal

Protective Equipment (PPE)
3. Engage full time health and
safety supervisors and establish
daily controls for safe work

3)

Affordability

of

healthcare and long-term
rehabilitation services

High

risk

infection
loss
workdays

of
and
of

1. Risk of Covid-19 spread
within workers

Constructio
n site
workers

High

Medium

High

1. Buy comprehensive insurance
for

occupational

health

and

safety of workers

Project
workers
living in the
labour
camp

High

High

High

1. Develop protocols for Covid19 management
2. Procure adequate and effective
Personal Protection Equipment
(PPE) for minimisation of Covid19 spread

2. Risk of spread of
communicable
diseases
such as tuberculosis

Project
workers
living in the
labour
camp

Medium

Low

Medium

1. Establish surveillance systems
to

monitor

outbreaks

communicable diseases
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Area

Anticipated Impact

3. Risk of spread of vector
borne diseases such as
dengue and chikungunya

Receptor

Project
workers
living in the
labour
camp

Impact
Magnitude

Medium

Receptor
Sensitivity

Low

PreMitigation
Impact
Significance
Medium

Design, Enhancement or
Mitigation Measures
D

1.

Control

diseases

causing

vectors such as mosquitoes in
labour camp and construction site
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Phase
C



Est. cost
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O
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7 ALTERNATIVES

This chapter considers possible alternatives for relevant components of the project including the
no project option.

7.1 ‘No Project’ Alternative
The ‘no project’ alternative considers that the proponent will not implement the MTL project.
Since Link is being treated as one project, it is assumed that the project will not be broken down
into smaller units. The ultimate aim of this project is to create a physical link between the
remaining island of Greater Male’ Region, thereby fostering economic growth and improving
access to services for the general public. Hence, the assessment of no project option considers that
all component of the project will be implemented.
The impacts of not proceeding with the project can be considered as the converse of those of
proceeding i.e. the impacts of proceeding becomes benefits of not proceeding and vice versa.
Proceeding with the project is intended to bring about an alternative future with better physical
accessibility between island and not proceeding with it will continue the status quo.
The beneficial and adverse impacts of the No Project option are:
− Beneficial
− Avoid direct loss of marine biota due to reclamation, dredging, piling and temporary
marine structures.
− Avoid stress that will be induced on the coral reef ecosystem by the elevated levels of
suspended solids, turbidity and sedimentation on the reef generated by the proposed
dredging and reclamation works, particularly during ongoing bleaching events. In
particular, the cumulative stress of the Villingli reef system could be avoided which has
only recently been in proximity to Gulhifalhu reclamation works.
− Avoid any indirect damages to the coral reef ecosystems in the impact zone of the proposed
reclamation and dredging sites.
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− Avoid the loss of recreational areas around Villingli Island, notably, the SE surfing point,
SW and surfing point.
− Avoid closure of recreational dive, surf and fishing sites for the construction of MTL.
− Avoid adverse impacts on recreational dive sites around the proposed sand borrow site
o Elevated levels of suspended solids and turbidity will reduce visibility at these dive
sites
o Stress and direct loss of marine life due to dredging and reclamation works will
reduce the overall quality of the dive site.
− Avoid potential negative impacts on the income of Recreational Dive Businesses, Tourist
Resorts, Guesthouses and Safari boat operators related to adverse impacts on nearby dive
sites and having to travel further to reach unaffected dive sites during dredging and
reclamation works.
− Avoid any impact on visual amenity of Male’ and Villingili that would result from the
construction of the link.
− Avoid additional fuel costs for larger vessels, including cargo, larger (new) coastal guard
vessels and larger fishing vessels to travel between Male’ and Southern Maldives.
− Avoid adverse impacts from lifestyle change on Villingili island. The island is motor
vehicle free and enjoys a relatively quiet environment. This could change with direct
accessibility from vehicles. There is evidence that recreational movement to Hulhumale’
increased following the opening of Hulhule’-Male’ bridge.
− Avoid potential vibration effects on reef slope, sensitive buildings and infrastructure due
to piling works.
− Avoid potential substantial increase in vehicles in the already congested Male’ region due
to improved transport links.
− Avoid certain increase in emissions, particularly from old fleet of cargo vehicles.
− Avoid the risk of increased accidents and fatalities due to availability of long stretches of
road for speeding.
− Avoid substantial national debt during a global downturn anticipated following the
COVID-19 outbreak.
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− Adverse
− Lost opportunity to improve connectivity between the residential islands and industrial
islands to foster efficient economic activities and growth.
− The planned relocation of Male’ Commercial port and harbour will be severely affected as
the planned shift may not be so effective without a physical link.
− Lost opportunity to shift the warehousing and logistical services out of crowded Malé. The
proposed link is an opportunity to move warehouse out of Male’ while keeping the retail
outlets in Male’. The relocated warehouses provide additional space for residential and
other commercial activities. By association, it is a lost opportunity to avoid traffic
congestion in Malé due to cargo trucks moving around the city and blocking traffic for
loading and unloading.
− Financial losses to the State due to the cancellation of a $400 million plus loan agreement
for the MTL project.
− Gulhifalhu port project forms a core promise and a key strategy for economic
diversification and growth of the present Government. MTL has been deemed by the
Government as a key piece of the puzzle to make the port relocation a success. Inability to
deliver on this promise may increase public dissent.
The No Project option can avoid multiple adverse impacts on the coral reef ecosystem, lifestyle,
transportation, vehicle control and safety issues. Purely based on an environmental perspective, a
no project option is preferable. However, doing so will lead to a lost opportunity to create a
physical link to foster economic growth and could negate a number of development activities
planned and tied to the MTL by the Government, including Gulhifalhu Port Project and Thilafushi
development projects. Hence, a decision made on the No Project Alternative must take both these
into account. At the time of this EIA, the Government has already taken a decision to proceed with
the project and to take mitigation measures to minimize the resulting impacts.

7.2 Alternative Bridge Alignment Scheme
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The bridge alignment scheme had already been decided at the time of the EIA. It is understood
that only the current alignment was considered based on limitations in all other potential options.
During this assessment, the impacts of reclamation on Villingili Island has been deemed one of
the most significant impacts of the project. Hence, this section looks into potential options to
determine if the proposed option to reclaim is indeed the best practicable option.
The following options were reviewed:
a.
b.
c.
d.

Alignment A: Route located furthest away from Villingili
Alignment B: Landing point located on the eastern end of the island
Alignment C: Proposed alignment but without reclamation
Alignment D: Avoid the main surf locations

Alignment A provides the only option with minimum space taken from Villingli. However, the
option is not practical due to extensive impacts on the reef slope from piling work. It is also limited
due to the steep slope and water depth.
Alignment B has been considered in previous land use master plans of Villingli Island. However,
plans only considered a link to Male’ and not a continued link to Thilafushi. At present, numerous
critical infrastructure has been constructed along the possible paths if this landing point is
considered. Further routing through the island will require large areas to be sacrificed and will
require an exit point towards west. The process is likely to sacrifice the southwest beach area.
Alignment C is the proposed option without reclamation. This alignment offers the least impact
option on Villingli land use. However, the engineers note that it is not practical and cost-effective
to land at Villingili without creating flat area to for the interchange.
Alignment D considers an option to avoid key surfing points. Similar to other options going
through the island, this option requires extensive land to be acquired and resettled. It will also lose
accessibility to two of the main beaches and the safety risks could still make it difficult to surf.
Hence, the option to reclaim additional land has been considered in the design to overcome
existing land use limitations on Villingili and interchange requirements for the island.
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Figure 7.1: Potential alternative Alignment routes
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7.3 Alternative work site
The proposed work sites on Male’ Island has been defined and is likely to remain fixed. However,
the work site on Gulhifalhu could change once the contractor is appointed and work sites for the
Port project are also determined. There is also a possibility for a storage and staging site at
Thilafushi. This section explores the potential alternative options for these sites.
Gulhifalhu
The land reclaimed on Gulhifalhu at the time of this EIA is limited and hence the project site is
based on what has been reclaimed. There are plans for reclamation before the Gulhifalhu road
component is constructed.
The first alternative location is a strip of the planned new reclamation (See Figure 7.2). This
location allows for more space for port construction activities and brings the work site closer to
the bridge works. The main disadvantage of this site will be from timing. If the reclamation is
delayed for any reason, it may not be practical to setup certain facilities like accommodation,
batching plants or prefabrication sites. It may be possible to use these sites as storage sites, which
could allow more space for port construction team. Once of requirements for the work site is easy
marine accessibility for loading and unloading.
The second alternative is the area east of the existing Gulhifalhu Island. The space available at this
site is limited and part of it is likely to be required by the reclamation works contractor.
Thilafushi
Thilafushi is not suitable for accommodation due to air quality concerns. However, a staging area
can be used on Thilafushi for the works. The alternative locations are presented in Figure 7.3. The
sites will require approval from GIZL before using.

7.4 Alternative material and equipment landing site
The material and equipment will need to be landed to Male’. Some of the material will arrive
through the Male’ Commercial harbour via land but those that arrive in bulk, like cement,
aggregate and steel pipes will need to be landed closer to the work site in Male’. There are three
potential landing points: (1) the existing landing point near waste management site; (2) waste
barge landing site; or (3) a new landing point near the project site. These sites are identified on
Figure 7.4.
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Figure 7.2: Potential alternative works sites on Gulhifalhu
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Figure 7.3: Potential alternative works sites on Thilafushi
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Figure 7.4: Potential landing points in Male’
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Existing point near waste site
The existing landing point was constructed during Male’ Industrial Village development Project,
particularly for shore protection works. It has since been used as a landing for other activities
undertaken on Male’. This area was created by backfilling and protecting using armour rock and
could be described as temporary. The point falls within in the WAMCO waste transfer area.
The main advantage of this site is reuse of an existing site and limiting the impacts of creating a
new one. The main disadvantage is that the site may interfere with waste management operations.
Any use will need to be coordinated well to make the site workable.
Waste barge landing site
The waste barge landing point has been designed to handle front loading barges. The site is within
a safe harbour and ideal for vehicle unloading. The main disadvantage is the interruption to waste
transfer activities. It is unlikely that this site will be available for the bridge project unloading
activities unless under special circumstances. Any such activity will need to be well coordinated.
Constructing a new landing point
It is possible to construct a new landing point as shown in the Figure 7.4. This would help in
removing the landing point out of the WAMCO site. However, this involves additional
environmental impacts and a new site may not completely solve the problem as vehicle
movements may still interfere with WAMCO operations.
It is recommended to use the existing landing point as the start of works. If the operations are
being hampered significantly on both WAMCO and bridge operations, the new temporary landing
point can be considered.
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7.5 Alternative of Borrow Area
The proposed main borrow site is located northwest of Villingli Island and is part of the site
approved for Gulhifalhu reclamation project (See Figure 3.47). The proposed alternative borrow
area is located north of the project site. There requirements for MTL project are small and will not
affect the availability of sand for Gulhifalhu project.
The main advantage of the proposed site is that it is located reasonably away from reef areas but
still close enough to reduce the time required for dredging and reclamation.
The main advantage of the alternative site is that it’s the closest location to Villingli and contains
slightly less fines compared to the primary site. The concern with this site is related to its proximity
to Villingli reef. Hence the use of the primary site is recommended and only in special
circumstances, like to source slightly coarse material for Vilingili beach area replenishment,
should the alternative site be considered. When using this site, work must be stopped if the
prevailing hydrodynamics at the time leads to poor visibility along the western and eastern reef
slopes of Villingli.
There is also the option to apply for a new site should the contractor decide to propose a new site
that is acceptable based on environmental assessment.
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8 ENVIRONMENTAL AND SOCIAL
MANAGEMENT

This Chapter provides an overview of Environmental and Social Management Plan (ESMPs) that
need to be developed and implemented to avoid, mitigate and manage the potential environment
impacts.
The following plans need to be developed and implemented by the developer:
1) Construction Environmental Management Plan (CEMP)
2) Operation Environmental Management Plan (OEMP)
Both plans may be organised by a number of issue- or activity-specific sub-plans where necessary.
Both documents shall be considered living documents that must be reviewed and amended as
necessary.
The Environmental and Social Management Plan (ESMP) is an important component of the EIA
process, needed to determine the accuracy of impact prediction, the adequacy of mitigation
measures, and level of compliance with commitments regarding implementation of mitigation
measures and monitoring of relevant environmental aspects.

8.1 Environmental and Social Management System
The environmental management framework for the proposed project is based on the standards and
policies set out by the Environmental Protection Agency of the Maldives.
-

Environmental Management Planning and establishment of key performance
indicators: The ESMP specifies environmental management measures and required
performance standards
Monitoring and corrective action: The implementation of ESMP measures will be
monitored. Any inconsistencies between the ESMP and its on-site implementation will be
identified and addressed through corrective actions
Auditing, reviews and improvement: The ESMP will be reviewed. Improvements to the
ESMP will be made as necessary to achieve desired environmental outcomes.
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The environmental management strategy for the project is demonstrated in Figure 8.1.

Figure 8.1 : Environmental Management Strategy flow diagram

8.1.1

Management structure and responsibilities

The following parties are involved in the ESMP of this project:
− Project proponent: Ministry of National Planning, Housing and Infrastructure
− Consultants: Environmental Consultants and Engineering Consultants
− Environmental Regulatory Authority: Environmental Protection Agency (EPA)
− Government Authority: Ministry of Planning, Housing and Infrastructure
− Contractors: Not identified
− Local Authority: Malé City Council
The roles and responsibilities of the parties as it existed at the time of the report are as follows.
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Project proponent

− Execution of all project activities
− Preparation of EMP
− Monitoring of the project activities
− Submission of annual environmental monitoring reports as required by the EPA
Consultants

− Third Party Environmental Consultants
o Preparation of EMP in consultation with the proponent
o Monitoring of performance of project activities according to the EMP, as instructed
by the proponent
o Auditing the EMP to ensure desired outcomes are achieved
o Making amendments to the EMP according to the results of the audits
o Preparation of environmental monitoring report as required by the EPA
− Engineering Consultants
o Monitoring contractor compliance to design specifications
o Reporting contractor compliance for payment purposes
o Approving structures
o Guiding contractor on unforeseen issues related to implementing design specifications
Environmental Protection Agency

− Review environmental monitoring report
− Intervention in the event of a breach in environmental permit conditions
− Site visit and inspection
− Review environmental monitoring reports
Contractor

− Undertaking construction work as defined by the proponent and project engineer
− Ensure compliance with the EMP during construction stage, including purchase of
construction equipment, implementing mitigation measures and monitoring construction
site
− Ensure all construction workers are aware of EMP and comply with its requirements
Local Authority

− Identify and assist in relocating large trees where possible
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− Providing local approvals for various activities related to the project such as road closures

8.2 ESMP Report Structure
The CEMP and OEMP should follow a similar basic structure, which include:
•

Background

•

Environmental management

•

Implementation

•

Monitor and review

The background section can provide overview of the project and the activities relevant to the
project stage being construction or operation. It could provide the context for the plan, making
reference to the relevant legislation, approvals, policies and so forth that frame the plan.
The environmental management section would describe the relevant management structure and
the responsibilities of those personnel in implementing the plan as well as emergency contacts. It
should specify requirements for any addition approvals, reporting and training for personnel.
The implementation section should describe how each mitigation measure will be implemented.
The monitoring section should describe how the monitoring programme will be implemented.
Additional management plans are recommended for the following:
a.
b.
c.
d.
e.

Emergency Response Plan
Health and Safety Management plan
Waste management plan
Biodiversity management plan
Pollution Prevention Plan

8.3 Register of Commitments
The proposed register of environmental and social management commitments as defined in this
report is presented in Table 8.1 below
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Table 8.1: Register of ESIA commitments to prepare CEMP Environmental and Social Management Plan

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

C

- Additional

Erosion around Villingili
the motorcycle Southwest
parking area on Beach
Villingili
and
damage to c park
surface.

- Construct a retaining wall  

Responsible
Parties

Performance
measure/Target

O

beach  

Reclamation on Villingili
Villingili Island Southwest
will alter wave Beach
propagation
patterns/hydrody
namics leading to
localised erosion
on the SW beach

Sub-Management Plan

replenishment

Proponent,

Site

Contractor

confirm that the existing

- Retain the existing groyne

inspection

to

groyne is not removed

south of the car park

and beach replenishment
works.

west of the car park

Harbour basins Thilafushi south - Ensure that Contractor
facing south on facing harbours
retains the existing sand bed
Thilafushi may
at
Thilafushi
during
be affected by
construction or alternatively

Proponent,

Site

inspection

to

Contractor

confirm construction of
the retaining wall.



Proponent,

Site

inspection

Contractor

confirm sand bed was
maintained
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Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

waves if existing
sand
bed
is
removed without
additional
protection
Changes to SW Villingili
beach as the Southwest
beach adapts to Beach
changed
hydrodynamic
and
wave
conditions.
Unwanted
changes

Villingili
to Thilafushi

hydrodynamics
due to improper
waste
management in

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

construct a breakwater to

breakwater constructed.

protect the basins behind it

- Undertake regular beach
monitoring on the SW
beach of Villingili Island.



and Ensure
construction
material and waste is not left



in the lagoon or reef flat of
the southern half of the
Villingili Island for more
than 3 weeks.
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Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

marine
environment.
Loss of Villingili Villingili
SE and SW points
corner surf point
in its current
form

surf

Ensure

that

 NA

Villi’s

Proponent, Malé Villies Raalhugandhu is

Raalhugandhu
(the
remaining main surf point)
is treated as a critical
recreational
area
of
Villingili in all future
developments on Villingili.

Pollution
of Seawater around - Ensure incoming vessels for
seawater,
and ballast
water the project comply with the
introduction of discharge point.
International Convention for
invasive species
Control and Management of
into
reef
Ballast
Water
and
ecosystem due to
Sediments
discharge
of
contaminated
ballast water (e.g.
noxious liquid,
harmful

City Council

preserved as a main
surfing point



Pollution

Prevention Contractor

and Management Plan

Compliance

with

International Convention
for

Control

and

Management of Ballast
Water and Sediments.
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Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

substance,
viruses
Increased

About a 5 km - Construct

sediment



turbidity
and
suspended solids
of the water
column
from
dredging
and
reclamation
works.

radius of the containment
measures
dredging
and around the reclamation sites
reclamation
prior to the reclamation.
sites, depending
Sand bund/Geobags/Rock
on
prevailing
- Install silt screens at
currents.
Villingili
About a 500 m
- Complete dredging and
Sediment plumes radius of the
reclamation works within
from boring and boring
and
the shortest time period
piling works.
piling work sites
depending on possible.
- Undertake dredging during
prevailing
currents.

Biodiversity
management plan

Contractor

Site

inspection

to

confirm bunds are to
specifications to contain
sediment.

Environmental
Monitoring Reports.

calm sea conditions, during
low tide hours.
- Regularly monitor floating
pipelines for leakage and fix

(403)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Timing

Mitigation Measures

D

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

leaks identified before the
next

load

during

reclamation.
- Monitor

the

level

of

Turbidity at select locations
to

verify

sediment

containment measures are
effective.
Increase

in Reef/Lagoon at

- Connect wastewater from

organic matter, the wastewater
nutrients
and discharge points
faecal coliform
due to discharge
of
wastewater
from toilets.

worker accommodation in
Malé to the existing
sewerage network and
install a septic tank at the
accommodation site in
Gulhifalhu to a septic tank.
toilets.



Pollution

Prevention Contractor

and Management Plan

Site

confirming sewage lines
are connected

(404)

inspection

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Timing

Mitigation Measures

D

C

- Vessels used in the project
must have an approved Oil
Pollution Emergency Plan.



Burial of marine Reclamation
- Demarcate the reclamation
biota during land footprint on the footprints.
reclamation.
southern
reef - Restrict reclamation works
flat of Villingili
within set boundary.
(est. 14,000 m2).
- Relocate live corals



Adverse impact Coral reefs and
of oil spillage on marine
life
marine life
within
the
spillage area.

Reclamation
footprint on the
southern
reef
flat
of
Thilafushi (est.
30,000 m2).

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O
Pollution

Prevention Contractor

and Management Plan

Biodiversity

Log of oil spills and
actions taken.

Contractor

Management Plan

Log of number of coral
colonies relocated.

colonies and sessile lifeforms
within reclamation footprints
outside the impact boundary
before

commencement

of

construction activities.

Physical damage Pile
groups - Install debris nets around
to marine life due proposed on and the pile groups that meets or
to construction
exceeds
ANSI
A10.37



Biodiversity
Management Plan

Contractor

Site

inspection

confirm Debris nets are
installed.

(405)

to

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Timing

Mitigation Measures

D

C

Sub-Management Plan

Responsible
Parties

O

debris, anchorage near the coral standard.
of vessels.
reefs.
- Remove any debris on the
reef

on

completion

Performance
measure/Target
Record of reef clean ups
including

of

quantity

of

waste removed.

respective sections of the
bridge

Record of reef clean ups

- Install anchor blocks and

including

mooring buoys for ships and

waste

vessels at the work site.

reefs.

quantity

removed

of

from

- Demarcate the construction
area

and

construction

restrict

all

activities

to

these boundaries
Smothering of
corals and sessile
benthic
organisms from
increased
sedimentation
resulting
from

Reefs within the
estimated
sediment plume
resulting from
dredging
reclamation and
piling works.

-Construct
containment

sediment
measures



as

Management Plan

described earlier.
-Monitor

the

Biodiversity

Contractor

Site

inspection

confirm

to

sediment

containment bunds are to
level

of

specifications.

Sedimentation Rate at select
locations to verify sediment

Environmental

(406)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

dredging,
reclamation,
piling and coastal
works.

containment measures are

Adverse effects
on
anatomy,
behavior
and
physiology
of
marine
organisms from
noise pollution
resulting
from
pile driving.

Fish
and - Qualified marine biologist
cetaceans within to visually monitor a 500 m
a 300 – 500 m radius of the piling locations
radius of the pile
prior to start of piling works,
driving points
ensure no cetaceans are

Responsible
Parties

Performance
measure/Target

O
Monitoring Reports.

effective.



Biodiversity

Contractor

Management Plan

Log



removal of trees as much as

Biodiversity
Management Plan

possible and where it is
unavoidable

cetaceans

and actions taken.

Halt piling works until all
cetaceans are outside the
500 m radius.

in Villingili (40
small to medium
trees, 5 large
trees)

of

recorded within the area

within this radius.

Loss of terrestrial 3,000 sq m area - Avoid cutting down and
flora.

C

Sub-Management Plan

consider

relocating trees to locations

(407)

Contractor

NA

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Timing

Mitigation Measures

D
750 sq m area in
Gulhifalhu (18
to 20 trees)

C

Responsible
Parties

Performance
measure/Target

O

within the respective islands

Potential damage Cedar
- Construct a fence around the
to
unique Mangrove tree Cedar Mangrove Tree and
vegetation
location on the restrict any project activities
SE corner of
in this area.
Villingili Island



Noise
from
construction
camp, with the
use of common
machinery can
affect
the



surroundings

Sub-Management Plan

Malé
- Delineate the construction
recreational
sites and the worksites of
areas,
food Malé and Gulhifalhu, erect a
court,
and
boundary wall that is no less
Government
than 2 m high around the
offices.
construction area.
- While
general

implementing
layout

Biodiversity

Contractor

Management Plan

Site
confirm

inspection
Fence

to
built

around Cedar Mangrove
Tree

Pollution

Prevention Contractor

and Management Plan

Site

inspection

confirm

to

measures

proposed to reduce noise
are in place.

the
of

construction site in Malé,
the equipment producing

(408)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

loud noises shall be set in the
west side and in the south
side. The office and living
area that will not produce
loud noises shall be arranged
in the east side and north
side of the Malé work site.
And at the same time,
distribute the construction
site rationally to minimise
the effects on surrounding
residential areas.
Noise from piling Malé
work
on Settlement,
Villingili
residential areas
Settlement,
MNDF site

- Unless absolutely necessary,



(for example, when large

driven), it is recommended
restrict

pile

Prevention Contractor

and Management Plan

diameter piles are being

to

Pollution

sleeve

driving, trestle hollow pile

(409)

Record of number of
public announcements

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

driving in Malé (Piers P01 to
P09) and Villingili (Piers
28-44) between the hours of
22:00 to 06:00.
- Publicly inform regrading
noise and vibration potential
during the piling phase.
Vibration during
piling
works
affecting
sensitive
equipment and

Residential
- Continuously
monitor
buildings
of vibration as defined in the
Villingili
and monitoring plan during all
Malé
piling works.

buildings

Sensitive
infrastructure
buildings and
public facilities
on Malé and
Villingili



threshold of Peak Particle
Velocity 10mm/s at key
sensitive receptors defined
the

Prevention Contractor

and Management Plan

- If piling works exceed the

in

Pollution

monitoring

programme, works will need
to be slowed down, energy

(410)

Environmental
Monitoring Reports

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

Malé: FSM fuel
shed, Dhiraagu,
Dharumavantha
Hospital, STO
Ready mix, Fire
Department

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

input slowed down or as a
last resort an alternative
driving method will need to
be sought.

Villingili:
Ooredoo,
Medianet,
Private houses,
STELCO,
MWSC
Noise
from Public of Malé - Strengthen maintenance of
construction
and Villingili
construction
equipment.
equipment and
Keep it lubricated and fasten
vehicles
can
all parts to reduce vibration
cause nuisance to
noises while operating.
public.
- Mechanical equipment used



Pollution

Prevention Contractor

and Management Plan

for construction should be

(411)

NA

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Timing

Mitigation Measures

D

C

O

placed firmly and steadily
on

the

ground

possible,

and

if

vibration

attenuation base should be
used.
- Reasonably

arrange

the

driving routes and schedules
for construction vehicles in
and out of the site and
strengthen the management
of

those

construction

vehicles. No horns, watch
out the speed limit and drive
courteously to reduce the
traffic noises. Construction
vehicles should try to avoid
driving through residential
areas.

(412)

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

Pile driving close
to reef edge
involves
potential risk of
unforeseen slope
failures

C

surroundings for signs for
cracks or reef instability.
Pay particular attention to
the existing cracks (See
monitoring programme)
pile

Responsible
Parties

Performance
measure/Target

O

 
Reef slopes of Design Stage:
all
Islands,
particularly at - shift the piers as much as
Reference
possible away from slope
Design
Pier areas
numbers
P08
- consider minimum number
(Malé),
P44
of piles for drilling
(Villingili), P47,
P65
Construction Stage:
(Gulhifalhu) and
P66.
- Continuously monitor the

- Undertake

Sub-Management Plan

sleeve

driving at with a lower

(413)

Contractor

Design details of piles.
Environmental
Monitoring Reports.

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

energy input.
Noise
from Villingili Island - Monitor noise levels (as
vehicular traffic residential and defined in the monitoring
on MTL
industrial areas
programme) to determine if

 MTL Maintenance Plan

65 dBA Lavg during day time
and 55 dBA Lavg during
night time.
- Plant additional taller trees
along the Villingili coastal
vegetation belt facing south.
Attention must also be paid
to the industrial areas and
utilities (where practical)
located closest to MTL
route.
- If it consistently goes over
threshold,

Environmental
Monitoring Reports

the noise level goes beyond

the

Proponent

consider

(414)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Timing

Mitigation Measures

D

C

O

reducing the speed limit
along Villingili stretch and
as a last resort to install
noise barriers along 500 m
length starting from Western
reef edge up to STELCO site
with

sufficient

height

(minimum requirement is 3
m).
- The

road

should

be

maintained regularly during
the

operating

period

to

ensure pavement levelling,
avoid

traffic

noise

amplification and bumping
of vehicles caused by poor
road conditions.

(415)

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

Deterioration of
ambient
air
quality due to the
operation
of
equipment
machinery and
vehicles
for
construction

Residential
- Regular maintenance of
areas
within vehicles, equipment and
close proximity machinery.
to the project
- Vehicles that will be used to
site.
transport dusty materials
Commercial
areas / areas
commonly used
by public within

shall

be

tarpaulin

covered
or

a

C

Sub-Management Plan

O



Pollution

Prevention

and Management Plan

with
similar

material.

- Dusty materials should be
close proximity
sprayed with water prior to
to the project
transportation.
site
(Harbour
- The speed of vehicles within
cafe’s,
the site should be controlled
WAMCO site,
Villingili ferry to about 10 Km/hour to
reduce the impacts of dust.
terminal,
Hulhumalé bus
terminal, petrol
shed)

(416)

Responsible
Parties

Performance
measure/Target

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Timing

Mitigation Measures

D

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

Public spaces
near the project
site used for
recreation
(Joggers using
Boduthakurufaa
nu Magu, basket
court)
Worker
accommodation
sites
Dust emissions Same as above
from Operation
of
Concrete
batching plant

-

Loading, unloading,

handling,

transfer



and

Pollution

Prevention Contractor

and Management Plan

Site

inspection

confirm

to

measures

storage of cement and other

proposed to mitigate dust

dusty

emissions.

material

shall

be

carried out in an enclosed
system.
Silo vents shall be
fitted with a fabric filtering

(417)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

C

O

system to reduce emissions
- Loading of materials for
batching: Materials shall be
pre-mixed in an enclosed
concrete mixer before they
are loaded onto the concrete
truck. Dust laden air from
the pre-mixing and loading
process shall be filtered
through a fabric filtering
system
- Cement and other dusty
material shall be stored in a
storage silo which is sealed,
dust tight and fitted with an
audible alarm system to
prevent overfilling.

(418)

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

Deterioration of Same as above
ambient
air
quality due to the Villingili
stockpiling
of residential areas
materials
and
heavy
construction
work

- Suppress dust emissions by

C

O



spraying water regularly at

roads within the project site.
- Regular cleaning of the site.
- Any spills or leaks must be
contained and cleaned up
immediately.
good

site

management when loading,
unloading,

handling

Pollution Prevention and
Management Plan

dusty sites and at access

- Practicing

Sub-Management Plan

and

storing materials for the
project.
- Debris should be covered
with impervious sheeting or
stored in an area that is
sheltered on top and three
sides. A flexible curtain can

(419)

Responsible
Parties

Performance
measure/Target

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

be used to cover the entrance
side.
- Cover as much of the
stockpiling area as possible
by using impervious sheets
Decline in air 1. Thilafushi
quality due to
Island
open burning of 2. Gulhifalhu
Island
waste
3. Villingili
Island
4. People
residing and
working in
the islands
5. Bridge
Project

Open burning should not be



carried out at project site. All

Waste
Plan

Management Contractor

Regularly updated waste
generation and collection

waste must be transferred to

tickets and reports by

Thilafushi

waste types

workers
6. Bridge
Project

(420)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

work
progression
Increased GHG Terrestrial
emissions from
machinery,
equipment,
generator
sets
and desalination
plant
contributing to
climate change

&

marine
biodiversity
Residents and
infrastructure of
the country

- Regular maintenance of



machinery, equipment and
vehicles
used
for
construction.
- Use of energy efficient
appliances.

Pollution

Prevention Contractor

NA

and Management Plan

Economic
activities
and
livelihoods

Release of GHG Country
from anaerobic
and
aerobic

Avoid using substances  
which uses or produces GHG
subjected to international

biodegradation
of waste, waste
transport,
and
open burning.

bans and phase-outs.

(421)

Waste
Plan

Management -

-

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

C

Responsible
Parties

Sub-Management Plan

Performance
measure/Target

O

Implementation of improved
waste treatment technologies
such as energy recovery.
Minimize open burning and
limit open burning practices.
Deterioration of Residents
of - Developing a Transport
ambient
air Greater
Malé Management Plan for GMR
quality due to Region
- Developing and enforcing
vehicle standards.
increased vehicle
- Developing an efficient
movements
public transport network for
GMR.

 MTL Maintenance Plan

-

-

Increased GHG Terrestrial
emissions from marine
increased vehicle biodiversity
movements
contributing to
climate change

 MTL Maintenance Plan

Proponent

NA

& - Developing a Transport
Management Plan for GMR
- Developing and enforcing
vehicle standards.
- Developing an efficient
public transport network for
GMR.

(422)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

Residents and
infrastructure of
the country
Economic
activities
and
livelihoods
Risks
on Bridge Project
Workers
Occupational
Health
and Contractor
Safety

- Appropriate

-

- Segregate dangerous and

-

Accidents
and injuries
related to
waste
handling
Communica
ble diseases
Exposure to
toxic and
hazardous
substances.

handling,



storage, transport, treatment,

and hazardous waste.

hazardous waste.
- Restrict access to dangerous
hazardous

Management Contractor

Health
and
Safety
Management Plan

and disposal of dangerous

and

Waste
Plan

waste

storage.
- Providing and ensuring the
use of appropriate PPE onsite, marine work areas and

(423)

NA

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

-

Extended
work hours

C

O

Thilafushi
- Training on-site laborers on
waste handling.
- Ensuring that all the workers
have health insurance.
- Ensuring

that

workers

complete

their

regular

medical check-up
- Provision

of

appropriate

sanitary facilities.
- Develop Standard Operating
Procedures

for

waste

handling and disposal
- Formulate an Occupational
Health and Safety Plan
- Formulate an emergency
preparedness and response
plan.

(424)

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

Environmental
pollution
and
resource
inefficiency

WAMCO
operations
Groundwater
lens at project
site

- Recycle and reuse materials



as possible
- Export

cannot

any
or

additional
waste

be

that

sustainably

managed locally
- Establish

a schedule to

transfer waste to Thilafushi
- Assign

experienced

personnel to oversee the
waste

sorting,

storage,

transfer and disposal
- Allocate

designated

Responsible
Parties

Performance
measure/Target

O

during construction as much

materials
Marine water

C

Sub-Management Plan

and

demarcated areas at the
project site for waste storage
- The waste storage site must
have segregation lots for

(425)

Waste
Plan

Management Contractor

NA

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

sorting recyclables, general
waste or any hazardous
waste
Decline
in Ground water - Ensure that the waste
groundwater
lens at project management
areas
are
quality in waste site
designed to prevent leaks
storage
and
with
potential
for
management
groundwater contamination.
areas
- Proper storage of waste to



Waste

Management Contractor

Plan

demarcated area
Regular inspection of
waste
storage
and
handling areas, weekly
checklist reporting.

prevent leachate.
- Formulating

a

Provision of appropriate
waste storage containers
on site in clearly

spill

prevention and management
plan.
- Ensure that spill kits are
readily available on-site.
Decline
marine

in Thilafushi
water lagoon

- Appoint a supervisor to
ensure

safe

and



secure

(426)

Waste
Plan

Management Contractor

Staff training records

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

quality due to Waste
inappropriate
zones
waste
management
practices
and
waste spillage

spill

C

of vessels to prevent oil
leakage.

Provision of nets or
containment units waste
disposal or storage

routine

cleaning of marine waters
within project boundary.
- Pollution

prevention

mechanisms

to

prevent

building materials leaking or
falling

into

environment

marine

(i.e.

Debris

nets, oil containment)
- Ensuring that waste slurry
produced in piling works is
reused in construction where
possible

or

Performance
measure/Target
Inspection of the marine
water around the project
site

- Marine vessel maintenance

and

Responsible
Parties

O

transport of waste.

- Surveillance

Sub-Management Plan

properly

disposed at Thilafushi.

(427)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Timing

Mitigation Measures

D
- Reuse

wastewater

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

from

concrete batch plant. Treat
wastewater properly before
disposal
- Briefing

staff

prohibition

on

of

the

marine

littering and placing signs
and boards in work sites.
Generation of gas Bridge project
and odours from workers

- Regular disposal of organic

the
generated WAMCO
waste
workers

- Establish a buffer zone to

Workers in
Thilafushi



Plan

and foul-smelling waste.

ensure foul-smelling waste
is

disposed

away

accommodation

Communities in canteen.
the proximity
- Speedy management

Waste

from
and

of

foul-smelling waste

(428)

Management Contractor

NA

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

Groundwater
contamination
due to leakage of
oil/chemicals or
wastewater.

Proposed
- Establish a separate area for
worker
oil and chemical storage,
accommodation
and vehicle maintenance
area,
and
and
refuelling
with
construction
impermeable surface.
sites in Malé,
- Store all chemicals within a
Villingili,
Gulhifalhu and bunded area or drip trays.
Thilafushi
- Use
container
under

C


and maintenance.
- Regularly check vehicles
and hoses used for refuelling
leaks/faults

Responsible
Parties

Performance
measure/Target

O

vehicles during refuelling

for

Sub-Management Plan

and

fix/replace when necessary.
- Keep oil spill clean-up kit on
site.
- Oil, hazardous, and special
waste items must be stored

(429)

Pollution
Prevention Contractor
and Management Plan

Site
inspection
to
confirm
measures
proposed to mitigate
groundwater
contamination are in
place.

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Timing

Mitigation Measures

D
separately

in

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

sealed

containers and labelled for
disposal.
- Waste material must be
stored in a designated area
with impermeable surface
for disposal.
- Connect wastewater from
worker accommodation in
Malé

to

sewerage

the

existing

network

and

install a septic tank at the
accommodation

site

in

Gulhifalhu to a septic tank.
Increase
in Backfilling area - Drain and dry the sand of
groundwater
in Malé for ramp seawater prior to backfilling
the area.
salinity due to construction,
seepage
of and reclamation



(430)

Pollution
Prevention Contractor
and Management Plan

NA

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

seawater
into area
groundwater.
Villingili.

Responsible
Parties

Performance
measure/Target

O

at

Dewatering may Groundwater

Ensure Dewatering Permit is

result in further dewatering
salinization
of sites.
groundwater.

obtained from EPA prior to
dewatering activities and
permit
conditions
are
followed.

Excessive lights
towards
Villingili Island
settlement could
be nuisance to
the houses facing
the project site

C

Sub-Management Plan

Villingili Island - Limit the extent of elevated
from works in light sources;
Villingili
and - Use of directable luminaires
Gulhifalhu
focusing light downwards to



Pollution



Prevention Contractor

Dewatering Permit and

and Management Plan

Compliance
Dewatering
conditions

Pollution
Prevention Contractor
and Management Plan

Site
inspection
to
confirm lights do not
disturb residents of
Villingili.

avoid incidence of glare and
light spill

and may affect
sleep
The
aesthetic Malé landing
impacts
of area
having
waste

Plant taller trees between the

 MTL Maintenance Plan

Malé waste transfer site and
MTL to shield the waste site
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Proponent

NA

with the
Permit
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Anticipated
Impact

Receptor

Timing

Mitigation Measures

D
transfer site at
one of the most
iconic locations
in Malé will
affect the views
in the area
Safety risks for
boats vessels and
marine
users
encroaching the
work site.

C

Sub-Management Plan

Responsible
Parties

O

activities.

Vessels using
the channels
including;
• Project
vessels
• Passenger
vessels used
for tourism
• Domestic
Passenger
Ferries
• Domestic
Cargo
vessels
• Pleasure
crafts
• MNDF
Coast Guard,
Fire and

- A safety operating area



should be set up around the
pile foundation and an overwater

construction

and

navigation notice should be
issued to prevent accidents
from happening as a result
of

ships

entering

the

construction zone.
- Contractor

should

not

extend the range of safety
operating area arbitrarily
and should set up the

(432)

Traffic
plan

management Proponent
Contractor

and NA

Performance
measure/Target
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Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

Safety
Vessels

relevant

safety

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

warning

mark, be equipped with
necessary safety facilities or
guard ships and arrange the
temporary navigation aids.
- The constructing ships or
facilities should display the
specified line lamps and
shape in a visible area.
- Use look outs or look out
vessels

to

spot

vessel

encroachment, possible as
the Health and Safety Boat.
Safety
risks Project vessels
associated with
marine vessels
used
for
construction

- Strengthen the management



of marine traffic and the
administration of ships used
for construction works.
- Provide

effective

(433)

Health
and
Safety Contractor
Management Plan

NA
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Anticipated
Impact

Receptor

Timing

Mitigation Measures

D

C

O

communication devices for
the ships or assign guard
ships to oversee the site
during construction.
- Assign special personnel for
warning and monitoring the
marine traffic of the channel
during

the

construction

works or activities.
- Pay attention to the weather
and

flow

prevent

conditions

to

unfavourable

operation under bad weather
conditions such as strong
wind and wave activity,
which may affect navigation
safety.
- Improve

the

standard
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Responsible
Parties

Performance
measure/Target
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Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

C

O

operations of the marine
navigators
comply

and
with

strictly
the

ship

navigation rules to prevent
accidents

resulting

from

nonstandard operations and
working

with

fatigued

personnel, etc.
- Constractors shall conduct
training

to enhance the

safety consciousness and
environmental
consciousness

protection
of

related

personnel and ensure that
the implementation of the
emergency

plan

and

reporting is done in a timely
manner in the event an
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Sub-Management Plan

Responsible
Parties

Performance
measure/Target
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Anticipated
Impact

Receptor

Timing

Mitigation Measures

D

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

accident occurs.
- Develop and maintain an
emergency response plan for
marine

accidents

during

construction.
Channel closures
will affect marine
traffic

•
•
•
•

Height of the
navigation bridge
too short for

Vessels using
the channels
including;
Passenger
vessels used
for tourism
Domestic
Passenger
Ferries
Domestic
Cargo
vessels
Pleasure
crafts

- Publicly

Vessels using
the channels
including;

- Publicly

publicize

announce
the

and



Traffic
Plan

channel

Management Proponent
Contractor

closure schedule for all
marine traffic.

and Record
of
Public
Announcement
and
Public
Awareness
session

- Conduct a public awareness
campaign

announce

in



advance of the restrictions in 
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Proponent

NA
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Anticipated
Impact

Receptor

Timing

Mitigation Measures

D
some
vessels •
increasing
the
cost of transport
•
•

Passenger
vessels used
for tourism
Domestic
Cargo
vessels
Pleasure
crafts

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

Height
- Reconsider the elevation of
the clearance considering
new

generation

fishing

vessels, southbound cargo
boats and new fleet of Coast
Guard ships

Number
of
ferries declining

Ferries
between
Villingili,
Gulhifalhu,
Thilafushi and
Malé

- MTCC

should

advance to

plan

in

 

Proponent
MTCC

and NA



Proponent,

NA

manage the

layoff or reallocation of
vessels

and

their

staff

involved in ferry services.
Potential
for
ships colliding
with piers or
bridge deck

Vessels using
the navigation
bridge

- The relevant government

Ministry
Transport

authorities should set out the
corresponding

navigation

of
and

Civil
Aviation,
MNDF

safety standards and ensure
that safety standards for
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Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

C

O

travelling around bridges are
implemented.
- Establish

the

bridge

navigation lights and signs,
warning signs on speed,
navigation clearance limits
and orderly manoeuvring
reminder signs on both sides
of each navigation bridge.
- The vessels crossing the
bridge

should

accurately

understand the real time
bridge clearance dimension,
water level, weather and
other navigation information
and reasonably select the
timing to cross the bridge.
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Sub-Management Plan

Responsible
Parties

Performance
measure/Target
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Anticipated
Impact

Receptor

Timing

Mitigation Measures

D
Small boats using
Villingili south
lagoon may be
displaced

Villingili and
Malé

1)

Allow smaller boats

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

 

Proponent
Contractor

to, whenever possible, use

and Marked boundaries

the south lagoon during
construction.

Define

the

work boundary using high

- Maldives Gas
site and fish
drying facilities
not compatible
with post MTL

visibility buoys and place
signs

and

in

the

water

on

warnings and guidance on

MNPHI and Malé

traffic

City Council

2)

Discuss

Agreement on what to do
with Maldives Gas site

with

Maldives Gas to determine
alternatives to storing Gas

MNPHI and Malé Relocated facilities
City Council

filling and storage activities
on Villingili based on the
new MTL.
3)

Relocate

the

fish

processing centres.
-Surfing
locations

Villingili
Island

1)

Ensure

that

Villies’
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NA

Proponent

and Number of days Villies
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Anticipated
Impact

Receptor

Timing

Mitigation Measures

D
unusable during
construction
-Surfing
locations useable
during operation

C

Responsible
Parties

Performance
measure/Target

O

Raalhugandu is allowed to

Contractor

operate during construction,

Raalhugandu

remains

open

except in periods when
underwater noise and vessel
movements could pose a
NA

threat to them.
-SW
beach
unusable during
construction

Sub-Management Plan

2) Place bright coloured

Health
and
Safety Contractor
Management Plan

buoys to mark the limits of

Marked boundaries

allowable recreational areas
-Diving areas and

around

water sports area
restrictions

Lagoon, Gulhifalhu channel

Villingili

SW

and relevant areas of the
Villingili Channel.
3) Place sign boards near
Health
and
Safety
Contractor
Management Plan

Villies surf area entry points,
SW beach and water sports
area

to

explain

the

boundaries of recreational
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Placed sign boards
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Anticipated
Impact

Receptor

Timing

Mitigation Measures

D

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

areas, safety guidance and
emergency

contact

information.
Contractor

4) The project should place

Personnel employed for
look out and boats used

look outs for the marine
areas for safety.
SW
beach
barbecue
facilities blocked
if the beach is
kept closed for
long periods

Villingili
Island SW
beach

Additional
barbecue

temporary
facilities

recommended



MNPHI and Malé Number of barbecue
City Council
units installed (if deemed
required)

are

for

the

remaining beach areas, if
SW

beach

closure

is

necessary.
Traffic
disruptions

Increase in traffic
in Malé and

Izzudheen and
Boduthakurufa
anu magu
junction; MIV
site
Malé and
Thilafushi

Prepare

a

Traffic



Traffic
Plan

management Plan

1)

Prepare

a

Traffic

management Plan

 Traffic
Plan

2) Need to develop/update

(441)

management Contractor

Included in contractor
fees

management Maldives
Transport
Authority

Published
Traffic
Management Plan
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Anticipated
Impact

Receptor

Timing

Mitigation Measures

D
Thilafushi during
operation

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

policies and regulations on
heavy vehicle conditions,
registration and operation, to
suit driving on MTL.

Existing parking
around MIV to
be relocated

SW corner of
Malé

Public concern
that
existing
parking space is
not adequate

Villingili

Include planned relocation
areas

in

the



traffic

Traffic
Plan

management Malé City Council Locations allocated for
alternative parking

management plan
Review parking space made  

NA

available to Villingili with

MNPHI
Engineer

extension

special consideration to the
no-vehicle-with

Implementation
of
extended parking area (if
decided)

Villingili

concept and increase parking
space if necessary.
COVID-19
outbreak at the
workers
camp
may overwhelm
the hospitals

and Decision on parking area

Malé
Hospitals

Establish

a

COVID-19

outbreak

response

including

provisions



plan
for

quarantine in coordination
with MNPHI and HPA.
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Health
and
Safety
Management Plan

MNPHI
Contractor

and COVID-19 management
plan prepared, approved
and implemented.
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Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

Project should take note of
cumulative impacts of three
projects when constructing
facility
Worker transport
requirements
may overburden
the ferry system

Ferry services
between the
Malé,
Gulhifalhu and
Thilafushi

Contractor to provide own



Contractor

transport for its workers,

transport does not rely
on public transport

except when workers are
travelling

in

Transport mechanisms
established for worker

smaller

numbers.
Interruptions to
waste
management
services,
Fire
emergency
response
services,
SW
harbour
operations and
MIV
site

Malé SW
corner
facilities

Include

in

Traffic  

management Plan

Traffic
Plan

management

MNPHI
Contractor

and Waste

management

operations
uninterrupted.
Fire services endorse the
traffic management plan
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Anticipated
Impact

Receptor

Timing

Mitigation Measures

D

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

business
operations
Damage

to

Villingili sewage
outfall pipes and
Dhiraagu
telecommunicati
ons

Villingili
Southern
lagoon and ref
slope

-

Ensure

existing

that

pipelines

the  

MNPHI,

are

Contractor,
Dhiraagu
MWSC

properly protected and that
the protection measures are

Dhiraagu and MWSC
satisfied with the level of
and protection.

agreed by the owner of the

No disruption to sewage

utility and the contractor

system
telecommunications

before reclamation. It is

of

important that disruption to
public services is avoided.
Mosque
in
Gulhifalhu to be
demolished

Gulhifalhu
residents and
workers

temporary  

mosque before demolishing

MNPHI, Ministry Temporary
of Islamic Affairs constructed

the mosque and construct the

demolition

Construct

a

mosque
before

new mosque as soon as
New mosque completed
in
the
shortest

possible.
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Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O
timeframe.

-Potential
COVID-19
outbreak due to
public
worker
interactions

Greater Malé
Region

1) Prepare a COVID-19

-Poor
site
maintenance
leading to vectorborne
disease
outbreaks

Health

and

Safety

Management Plan

management plan for the

MNPHI

and COVID-19 management

Contractor

plan prepared, approved
and implemented.

project
2) Control and monitor site
access

-Individuals
accessing project
site and getting
injured



(Covered

Health
and
Safety
Management Plan

above

Contractor

under recreational areas)
3) Maintain the sites well
and leave no standing water,
unless those required for
construction work.
4) Ensure that proper road
safety signs are installed on
the road.
5) Conduct a public

MNPHI
Transport
Authority

and

Installed safety signs,
and

public

media

campaign on road safety
conducted.

campaign on how to drive on
MTL with a focus on safety.
6) Ensure enough warning
signs and safety measures
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Anticipated
Impact

Receptor

Timing

Mitigation Measures

D

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

MNPHI
in
coordination with
Ministry
of
Gender, Family
and
Social
Services

Concession cards issued
elderly,
designated
seating
for
the
vulnerable.

O

are in place where the
Villingili traffic merges with
MTL.
Vulnerable group
mobility
will
increase and will
need assistance
from State

Vulnerable
groups
(elderly,
pregnant
women,
persons with
disability, and
families with
young
children)

Issue

concession

Forced labour
due to illegal
recruitment
practices

Foreign
migrant
workers
recruited for
the project

1. Fair recruitment of

designated

seating,



cards,
and

education for drivers in
public transport.

migrant

workers

by

ensuring

workers

are



Developer
Labour, MNPHI
Social Zero recruitment
Working Conditions & Manager
related grievances
Employment
Contractor
Management Plan

fee

recruited through ethical
and registered recruitment
agencies.

Forced
due

labour
to

Foreign
migrant
workers

Develop and implement a
policy to prevent withholding
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Worker’s
satisfaction
with safe document
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Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

withholding of
personal
identification
documents

recruited for
the project

passports and identification
documents of foreign migrant
workers.

Work
right
violation due to
delayed payment
of wages, wage
arrears and non-

Foreign
migrant
workers
recruited for
the project

1. Ensure every worker signs

payment
wages

a

contract

with

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O
keeping policy



clear

Developer
Labour, Contractor
Working Conditions &

Timely
wages

payment

of

Employment
Management Plan

definition of terms of work
hours, leaves, payment terms
and overtime payments

of

2. Establish management
controls to ensure workers
are paid regularly and on
time

Workers’ right
violation due to
excessive
overtime work

Foreign
migrant
workers
recruited for
the project

1. Develop clear guidelines
on

maximum



allowable

work hours per week and
enforce guidelines
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Overtime
international
practices

meets
best
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Anticipated
Impact

Receptor

Timing

Mitigation Measures

D
Worker Health
and safety impact
due
to
overcrowding

Foreign
migrant
workers
recruited for
the project

Ensure

compliance

Health and safety
impact due to
unhygienic
labour camps

Foreign
migrant
workers
recruited for
the project

Management

Health and safety
impact due to
poor ventilation
and
cooling
facilities

Foreign
migrant
workers
recruited for
the project

Establish mechanisms for

Risk of drowning
and seasickness

Construction
site workers
and visitors to
the work site

Develop occupational health

accommodation

with

C


for labour camp construction

to

Responsible
Parties

Performance
measure/Target

O

standards

controls

Sub-Management Plan

Developer
Labour, Contractor
Working Conditions &
Employment
Management Plan

Full compliance with
accommodation
standards for labour
camp construction



ensure hygiene, air quality,
waste management in the
labour camps

adequate

ventilation



and

cooling



and safety plan for offshore
work

in

tropical

humid

conditions
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incidents
of
Health and Safety MNPHI Social Zero
drowning related deaths
Management Plan
Manager
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Anticipated
Impact

Receptor

Mitigation Measures

Timing
D

Risk of fatalities
and
major
injuries
from
unsafe
work
procedures and
methods

Construction
site workers
and visitors to
the work site

1. Undertake regular training

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O



Zero
incidents
of
drowning related deaths



Comprehensive
insurance
coverage
provided for all workers

of workers on safe work
practices
2. Provide proper Personal
Protective Equipment (PPE)
3. Engage full time health
and safety supervisors and
establish daily controls for
safe work

Affordability of
healthcare and
long-term
rehabilitation
services

Construction
site workers

Risk of Covid-19
spread
within
workers

Project
workers living
in the labour
camp

Buy

comprehensive

insurance for occupational
health and safety of workers

1. Develop protocols for 

Health
and
Safety MNPHI
Management Plan
Manager

Covid-19 management
2. Procure adequate and

Contractor

effective Personal Protection

(449)

Social COVID-19 management
plan prepared, approved
and implemented.
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Anticipated
Impact

Receptor

Timing

Mitigation Measures

D
Equipment

(PPE)

C

Sub-Management Plan

Responsible
Parties

Performance
measure/Target

O

for

minimisation of Covid-19
spread

Risk of spread of
communicable
diseases such as
tuberculosis

Project
workers living
in the labour
camp

Risk of spread of
vector
borne
diseases such as
dengue
and
chikungunya

Project
workers living
in the labour
camp

Establish
systems

surveillance
to



monitor

Health

and

Safety

Management Plan

outbreaks of communicable

MNPHI

Social

Communicable diseases

Manager

spread identified and

Contractor

reported to authorities

diseases

Control diseases causing
vectors such as mosquitoes
in
labour
camp
and
construction site



Spread
prevented
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dengue
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8.4 Communications
The Project CEMP shall be communicated to all actors with responsibilities for its
implementation, including all parties involved in the construction and operation of the bridge.
Regulatory filings such as the EIA and annual monitoring reports submitted to the EPA are an
important part of external communications related to the environmental and social performance of
the project. Potential risks and procedures included in the EMP to reduce identified risks will also
be communicated to relevant stakeholders, such as the surrounding communities.
Environmental and social reporting shall be undertaken to provide evidence of the ongoing
implementation of the ESMP and will cover training activities, site conditions and operations,
monitoring data, details of non-conformances, incidents, complaints and follow up action, results
of audits and reviews. Reporting shall be undertaken by the project proponent and the
Environmental Consultant. The reporting shall constitute an annual report of the environmental
performance of the facility and operations. The annual environmental reporting process is
summarized in Figure 8.2.
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Figure 8.2: Environmental Management Plan for construction and operation phase
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8.5 Monitoring and Reporting Responsibilities
The Ministry of National Planning, Housing and Infrastructure will be responsible for regular
monitoring and reporting of progress and achievements of the MTL project. The EPA, from time
to time, will conduct an oversight of the sub-project results submitted by contractors and evaluate
how the process was implemented.
The EPA will be the lead agency for monitoring, reporting and evaluation on social impacts of
MTL. The Ministry of National Planning, Housing and Infrastructure will establish a monitoring
cell within the Ministry, particularly during the construction stage to gather information and
consult on the MTL related issues. EPA will also carry out supervision to monitor progress of
monitoring data collection. The main aim of supervision is to observe the challenges and to support
the implementation teams. While most of the monitoring will be conducted by the MNPHI, if
necessary, it may use the services of competent third party monitors to provide periodic and
objective assessments of progress, shortfalls and challenges in the implementation of specific
project components/sub-components. It may also seek assistance of the external consultants for
advice and guidance on technical aspects such as changes in wave conditions.
The monitoring and reporting of the MTL project at the different stages will include:
A: Pre-construction to ensure that: (i) proposed construction activities, as applicable at each
site(s), are subjected to environmental screening; plan and design for construction activities
confirms to the Environmental Guidelines of the Government of the Maldives for Planning and
Design; and (ii) site specific Environmental Assessment (EMP or EIA) for any changes to the
approved EIA is prepared in time and incorporated into bidding documents for submission to the
EPA for review and approval;
B. During construction: The MNPHI and EPA, on an ongoing basis, will conduct compliance
monitoring, using the specific environmental measures relevant to, and prescribed for the activities
as well as to assess general environmental and social management/performance. Supervision, as
well as progress report(s), should contain information with regard to social and environmental
compliance as well as any difficulty or outstanding works need to be prepared. The findings
should be discussed with the key stakeholders. The MNPHI and EPA will establish monitoring
mechanism for operational stage monitoring. In addition, the Government of Maldives may
consider an annual independent monitoring on social and environmental management and
performance. The EPA will record these findings.
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C. Mid-Term and End-term Reviews: The EPA and MNPHI may conduct this, roughly during
the middle of the project period, and an end-term review close to the time when the project ends.
Important elements of these reviews will assess the project’s progress.
D: During post-construction: The EPA and the MNPHI will agree to jointly prepare a postconstruction, post MTL completion report for their records. In addition, joint reviews by the
Government and the contractor each year when the project is under implementation may also be
conducted. The objective is to ensure the collection of reasonably complete and credible data from
all participating project institutions on the key performance indicators and others.

8.6 Evaluation
The objective of evaluation is to judge the impact of implementation effectiveness. It will be done
through independent consultants having experience in similar tasks. This will be undertaken
during midterm and end of the project. The evaluation will assess the effectiveness of addressing
environmental and social impacts of the project. The midterm evaluation will give feedback for
the implementation of the bridge environmental impact management framework.

8.7 MTL ESMP Implementation Budget
The ESMP related monitoring will be implemented and funded for most part by the MNPHI. The
submissions, preparation of monitoring reports and funding the mitigation measures will be
responsibility of MNPHI and will be included as part of the overall project cost.
The MNPHI will be responsible for financing the Social, Environment and Safety Officer post and
monitoring activities. These are expected to be financed as part of the project administrative costs.

8.8 Stakeholder Engagement
Local regulatory requirements for stakeholder engagements are spelled out primarily in the EIA
Regulations 2012, where public consultations are required with all relevant stakeholders during
the preparation of the EIA.
This project has gone through a stakeholder consultation process covering Government Agencies,
civil society, business entities and the general public, among others. Consultations have also been
undertaken during the EIA preparation process. More details of planning stage stakeholder
engagement are presented in Chapter 10.
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Further engagements of stakeholders are expected throughout the construction stage.
This report will be disclosed publicly on EPA website during evaluation stage for public review
and comments.
8.8.1

Grievance Mechanism

Prior to commencement of the project, the proponent will establish a grievance redress
mechanism for reporting any grievances related to the project. The aims of this grievance redress
mechanism are;
•

To receive and record grievances from all parties affected by the project including
residents of nearby inhabited islands, general public, nearby resort operators, and
construction workers (including workers employed by contractor)

•

Assess the complaints and determine ways to address the issues

•

If required, adjust management plans to address any significant issues identified

Any grievances related to the project can be lodged in person, by phone or via email/letter. Prior
to commencement of project works, the proponent will establish a five-member committee for
screening, assessing and addressing grievances. The grievance committee will comprise of
(Q)HSE Manager, Environment Engineer, the Site Supervisor, Project Manager, and a
representative from Ministry of National Planning and Infrastructure. The (Q)HSE Manager will
be the main focal point on site for receiving grievances. Depending on the urgency of the issue
identified, the committee shall address any identified issues within an appropriate time and notify
the affected person/s as soon as the issue is resolved. As a general rule, the committee shall aim
to resolve any matters within 1-2 weeks from the time the complaint was lodged. For matters that
require longer response time, the affected person/s will be contacted within this period and given
an expected response time. All records of grievances and actions taken will be recorded and
maintained. Based on the issues identified through the Grievance Redress Mechanism, the
Environment Management Plan will be revised where necessary.
The Grievance Redressal Mechanism suggested for the Proponent to consider is presented in the
Table 8.2 below.
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Table 8.2: Elements of recommended grievance mechanism

Tiers of
Grievance
Mechanism
First Tier:
Project
Contractor

Nodal Person for Contact

Contractor will be the first
point of contact.

Contacts, Communication and Other Facilitation by Project

•

Designated contact person(s)
should be established within
the Contractors Project
Management Team.
Complaints received by
Maldives Police Services
(MPS) regarding the project
will also be shared with the
contact person(s) at the
Contractors Project
Management Team.
Disclaimer: This mechanism
does not prevent direct filing
of complaints with the
Maldives Police Services
(MPS).

•
•

•
•

The Contractor shall establish contact number(s), email address for
stakeholders to provide feedback and grievances related to the
project. In addition, the Contractor may also create a Facebook
Page and Twitter Handle to disseminate project information (e.g.
commencement date, progress, mitigation measures taken,
incidents etc.). These platforms can also be available for
stakeholders to provide feedback, and grievances.
These contact details shall be published on project proponents’
website and/or Project Website (if any), as well as Local
Newspapers and informed to EPA and MPS.
An Information Board listing the names and contact
telephones/emails of the designated contact person(s), shall be put
up at the Project Site and also the Contractors Project Management
Office.
Grievances can be registered informally by contacting the
Contractor (directed to the Contact Person(s)). The contact person
must file the informal complaint on his/her behalf.
If the grievance cannot be resolved informally, an aggrieved party
can submit a formal complaint to the Project Manager on the Tier I
Complaint Form to take the grievance further. The form must be
available online on the MNPI website and from the Contractors
Project Management Office, or Project website. It must also be
available for forwarding via Social Media Applications like
WhatsApp and Viber, or email, upon contacting the designated
Contacted Person. For those who cannot properly write, the
Contractors staff will fill a Complaint Form and get it
(456)
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Tiers of
Grievance
Mechanism

Nodal Person for Contact

Contacts, Communication and Other Facilitation by Project

•
•
•

•
•
•
•
•

signed/reposted via Social Media Apps/email by the aggrieved
party. A copy of the form must be provided as a receipt (if
submitted in paper form) to the aggrieved person at the time of
submission. The form will be prepared, produced and supplied to
the Contractor by MNPI.
The Contractor may choose to create an internal committee to
review and handle the Grievances.
The Contractor must screen the grievance to determine if the
issues and concerns raised in the complaint falls within the
mandate of the Project.
The list of grievances falling within the mandate or as Project
related must be maintained on a register at the Contractors Project
Management Office. Informally communicated grievances must
also be listed on the register and must be maintained by the
designated contact person(s) at the Contractors Project
Management Office.
The Contractor will determine the solutions to the issues either by
(i) discussing internally; (ii) joint problem solving with the
aggrieved parties or; (iii) a combination of both options.
If the complaint is resolved within 7 working days the Contractor
must communicate the decision to the aggrieved party informally
or in writing, depending on how the complaint was lodged.
The aggrieved party must acknowledge the receipt of decision and
submit their agreement or disagreement with the decision within
10 days.
If no acknowledgement is submitted from the aggrieved party,
then the decision will be considered as accepted.
The Contractor must reply within 7 working days
(457)
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Tiers of
Grievance
Mechanism
Second Tier:
Ministry of
National
Planning and
Infrastructure
(MNPHI)

Nodal Person for Contact

MNPHI will forward the
grievance to the Project
Management Unit (PMU) of
the Ministry. PMU will form a
Grievance Committee
comprising of MNPHI,
Greater Malé Industrial Zone
Limited (GMIZL) and
Ministry of Economic
Development.

Contacts, Communication and Other Facilitation by Project

•

•
•

•
•
•
•
•
•
•

Timeframe to
address grievance

If unresolved, the aggrieved party can elevate the grievance to Tier 15 Working Days
II and submit a complaint on a letter addressed to MNPHI or on
the Tier II Complaint Form. Submission must contain a copy of
Tier I submission form or letter and if available, the decision
statement from Contractor from Tier I.
MNPHI will forward the matter to PMU.
PMU will screen the grievance to determine if it is related to the
Phase I of the Gulhifalhu Port development project. If it is
unrelated, the aggrieved party must be notified in writing and the
way forwarded must be outlined to them including the necessary
government institutions to follow up, like the Police.
A contact person in PMU must be identified for processing a
grievance through the Second Tier.
PMU must hold a meeting of the Grievance Committee to
determine the response.
If required, the Grievance Committee must arrange a public
meeting to address the tier 2 grievance and notify the nature of the
grievance and the meeting venue to the aggrieved party.
Grievance Committee may also visit the site and hold onsite
discussions and meetings.
The MNPHI will be responsible to ensure that there is no cost
imposed on the aggrieved person, due to the grievance mechanism
at the second tier.
If the complaint is resolved within 15 working days the PMU must
communicate the decision to the aggrieved party in writing.
The aggrieved party must acknowledge the receipt of decision and
submit their agreement or disagreement with the decision within
10 days.
(458)
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Tiers of
Grievance
Mechanism

Nodal Person for Contact

Contacts, Communication and Other Facilitation by Project

•
•

Third Tier:
Judiciary Power /
Assistance to
Vulnerable
Persons beyond
the Project’s
Grievance
Redress
Mechanism

An individual has the option
of going to established
judiciary system of the
country

•
•
•

•

Timeframe to
address grievance

If no acknowledgement is submitted from the aggrieved party then
the decision will be considered as accepted.
If the grievance is not resolved to the satisfaction of the aggrieved
party within 15 working days of submission of the grievance to
Tier 2 then the aggrieved party may notify MNPHI, in writing, of
the intention to move to Tier 3.
As per established
The legal system is accessible to all aggrieved persons.
Assistance from the Project is available only for vulnerable
judicial procedures
person(s) as per this grievance mechanism.
in Maldives
In cases where vulnerable person(s) are unable to access the legal
system, the Attorney General´s office will provide legal support to
the vulnerable person(s). The PMU must assist the vulnerable
person(s) in getting this support from Attorney General´s Office.
PMU must also ensure that there is no cost imposed on the
aggrieved person if the person belongs to the vulnerable groups.
The list of vulnerable groups is as defined in the footnote but may
be further defined by MNPHI.
The verdict of the Courts will be final.

NOTE: A vulnerable person/group is defined for MTL Project as "A person who is poor, physically or mentally disabled/handicapped, destitute,
disadvantaged for ethnic or social reasons, an orphan, a widow, a person above sixty years of age, or a woman heading a household"
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9 ENVIRONMENTAL MONITORING PLAN

9.1 Introduction
This chapter will outline the monitoring plan for the proposed project. Environmental monitoring
is essential because, although the overall environmental damage can be significantly minimized
with proper mitigation measures, an unforeseen impact may still occur. Furthermore, some of the
impacts predicted may turn out to be far greater than predicted, making mitigation measures
ineffective. Therefore, in order to avoid or reduce the chances of such events, regular and frequent
environmental monitoring is vital.

9.2 Objectives of the Monitoring Plan
The main objectives of the monitoring plan are:
1) To identify whether the predicted impacts are accurate and mitigation measures taken are
effective.
2) To identify any unforeseen impacts so that appropriate mitigation measures can be taken
at the earliest.
3) To identify and resolve any issues of social unrest at the earliest.
4) To eliminate or reduce environmental costs.

9.3 Before Construction
The monitoring assessments prescribed in Table 11.1 are required for the following components
before construction, if the construction activities begin more than 12 months after the approval of
this EIA.
a. Dredging and reclamation
b. Piling work
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9.4 Monitoring during Construction Phase
Table 11.2 – 11.3 shows the details of the different monitoring attributes and parameters that must
be monitored during dredging, reclamation, shore protection phase and bridge construction.
Additionally, the following aspects will be monitored during this phase to ensure that
environmental impacts are minimized.
1) Daily monitoring to ensure that the construction processes are not creating any significant
dust nuisance for the local environment.
2) Daily monitoring of vehicle refuelling and repair should be undertaken to ensure that these
exercises are carried out on hardstands and to ensure that they are done properly. This is
to reduce the potential of soil contamination from spills. Spot checks will be conducted by
the site supervisor.
3) Daily inspection of site clearance activities to ensure that the proposed construction plans
are followed.
4) Monitor and ensure that approved suppliers and sources of local materials are used.

9.5 Post Construction and Operation Phase Monitoring
Post construction monitoring is proposed to capture any changes to the environment from the
project. Table 11.3 below shows the details of different monitoring attributes, objective of
monitoring the particular attribute and parameters which must be monitored during this phase, in
relation to the works detailed in this EIA.
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Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

Table 9.1: Monitoring Schedule for Pre-construction Stage (if required)
Monitoring

Objective

Indicator(s)

Methodology

Attribute
Air Quality

Locations & samples

Frequency

(See Section 2.5 for survey
locations)
To establish the
baseline air
quality at the
project sites.

Gases (SO2,
NO2, NO and
CO) &
Particulate
Matter (PM1,
PM2.5, PM4,
PM10 and TSP)

Onsite
measurements
using Toxic Gas
Measuring Probe
and Particulate
Matter Counter.

AQ1, AQ2, AQ3, AQ4, AQ5,
AQ6, AQ7 and AQ8
(8 sites)

24-hour noise and
Vibration level
measurement
during a weekday
and a weekend.
Traffic count
during the
following hours
- 08:00 –
10:00
- 12:00 –
14:00
- 16:00 –
18:00
- 20:00 –
22:00

N1, N2, N3, N4, N5, N6 and N7

Noise and
Vibration
level

To establish
baseline of
Noise and
Vibration level

Noise level
and Vibration
Level

Land Traffic

To establish
baseline
condition of
land traffic in
Malé

Number and
type of
vehicles
during a
weekday and
weekend at
select
locations.

LT1, LT2, LT3, and LT4
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Reference

Est. Total

Guideline /
Standard

Costs
(USD)

Once prior to
commencem
ent of
construction
activities

Ambient
Air
Quality Standard
by WHO and
National Ambient
Air
Quality
Standard
(NAAQS)
by
USEPA

Once prior to
commencem
ent of
construction
activities
Once prior to
commencem
ent of
construction
activities

WHO Community
Noise Levels

2,000.00

500.00

-

800.00
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Monitoring
Attribute

Objective

Indicator(s)

Methodology

Erosion and
Coastal
Changes

To establish the
baseline beach
condition.

Beach contour

Surveying using
level, staff,
compass and DGPS

To establish the
baseline Beach
line (at high tide
and low tide)
and Vegetation
Line
To establish the
baseline marine
water quality at
the bridge
footprint and
nearby sites.

Beach line (at
high tide and
low tide) and
Vegetation
Line

High resolution
aerial imagery

Temperature,
pH,
Conductivity,
Salinity and
Turbidity
Total
Suspended
Solids,
Phosphate,
Nitrite and
Nitrate
Temperature,
pH,
Conductivity,
Salinity and
Turbidity
Total
Suspended
Solids

Onsite testing

Marine
Water
Quality

To establish the
baseline marine
water quality at
dredging areas
and nearby sites.

Laboratory testing

Onsite testing

Laboratory testing

Locations & samples
(See Section 2.5 for survey
locations)
BP16, BP17, BP18, BP19, BP20,
BP21, BP22, BP23, and BP24

Frequency

Reference
Guideline /
Standard

Est. Total
Costs
(USD)

Once prior to
commencem
ent of
construction
activities

Maldives
standards

Once prior to
commencem
ent of
construction
activities

Great Barrier Reef
Marine Park, 2009

EPA

900.00

Villigili

W101, W102, W103, W104,
W105, W106, W109, W05, W07,
W10, W11, W15, W113, W114,
W115, W116 and W36
One sample from each site at 1 m
depth/mid-water level where
water depth is less than 1 m

W19, W20, W25, W26, W27,
W45, W46 & W53

One sample from each site at 1 m
depth/mid-water level where
water depth is less than 1 m
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UNESCO/
WHO/UNEP,
1996
2,500.00

Once prior to
commencem
ent of
construction
activities
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Monitoring
Attribute

Objective

Indicator(s)

Methodology

Locations & samples
(See Section 2.5 for survey
locations)

Coral Reef
Health

To determine
the general
status of the reef
and to determine
the species
abundance and
composition of
the reef system.

Percent of live
coral cover,
and fish
species
abundance and
composition

Photo Quadrat
survey;
Fish census

To establish
baseline
sedimentation
rate at select
reefs.

Sedimentation
rate

Sedimentatio
n

Visual
observation

Sediment traps
placed for a
period of 14 days
to measure
sedimentation
rate.

Frequency

Reference
Guideline /
Standard

T-101 (5 m), T-102 (5.5 m), T102 (10 m), T-103 (20 m), T-104
(6 m), T-104 (10 m), T-105 (5 m),
T-105 (10 m), T-106 (5 m), T106 (10 m), T-107 (5 m), T-107
(10 m), T-108 (5 m), T-108 (10
m), T-2 (5 m), T-4 (3 m), T-4 (10
m), T-6 (3.5 m), T-6 (10 m), T-8
(5 m), T-8 (10 m), T-9 (3.3 m), T9 (10 m), T-10 (5 m), T-10 (10
m), T-11 (2 m), T-11 (10 m), T-12
(2.2 m), T-13 (2.9 m), T-13 (10
m), T-14 (5 m), T-14 (10 m), T-15
(10 m), T-19 (3 m), T-19 (10 m),
T-20 (2.5 m), T-20 (10 m), T-21
(2.5 m), T-22 (2.5 m), T-22 (10
m), T-23 (3.5 m), T-24 (3 m), T-2
8 (3 m) & T-28 (10 m)

Once prior to
commencem
ent of
construction
activities

Maldives EPA
standards

MTL-T1, MTL-T2, MTL-T3,
MTL-T4, MTL-T5, MTL-T6,
MTL-T7, T-2, T-4, T-6, T-7, T-9,
T-11, T-11X, T-13, T-15, T-19, T20, T-21, T-22, T-23 & T-24

Once prior to
commencem
ent of
construction
activities

(464)

Est. Total
Costs
(USD)

22,000.00

Guideline trigger
values -above
which can result
in excessive coral
recruit mortalityestablished at
maximum mean
annual rate of 3

4,500.00
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Monitoring
Attribute

Objective

Indicator(s)

Methodology

Locations & samples
(See Section 2.5 for survey
locations)

Frequency

Reference
Guideline /
Standard

Est. Total
Costs
(USD)

mg/cm2/day and
daily maximum
of 15 mg/cm2/day
(Great Barrier
Reef Marine Park
Authority, 2010).
Groundwater

To establish the
groundwater
quality.

Salinity, pH,
Faecal
Coliform,
Total
Petroleum
Hydrocarbon

Laboratory testing

GW1, GW2, GW3, GW4, GW5 Once prior to
commencem
and GW6
ent of
construction
activities

(465)
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Table 9.2: Monitoring schedule for construction stage
Monitoring

Objective

Indicator(s)

Methodology

Attribute
Air Quality

Noise and
Vibration
level

Locations & samples

Frequency

(See Section 2.5 for survey
locations)
To assess
potential changes
to air quality due
to construction
activities

Gases (SO2,
NO2, NO and
CO) &
Particulate
Matter (PM1,
PM2.5, PM4,
PM10 and TSP)

Onsite
measurements
using Toxic
Gas Measuring
Probe and
Particulate
Matter
Counter.

AQ1, AQ2, AQ3, AQ4,
AQ5, AQ6, AQ7 and AQ8
(8 sites)

To assess
potential changes
to noise and
vibration due to
construction
activities

Noise level,
Vibration level

24-hour noise
and Vibration
level
measurement
during a
weekday and a
weekend.

N1, N2, N3 and N6

Quarterly during
construction
phase

Est. Total

Guideline /
Standard

Costs
(USD)

Ambient
Air
Quality Standard by
WHO and National
Ambient
Air
Quality Standard
(NAAQS)
by
USEPA

Once a month
WHO Community
during piling
Noise Levels
and shore
protection works
in Villingili and
Male’
(assumption 6
times)
Once every 4
months
throughout the
project
duration.(9
times)

(466)
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Monitoring
Attribute

Objective

Indicator(s)

Methodology

Erosion and
Coastal
Changes

To establish the
baseline beach
condition.

Beach contour

Surveying
using level,
staff, compass
and D-GPS

To establish the
baseline Beach
line (at high tide
and low tide) and
Vegetation Line
To monitor
changes to
marine water
quality at the
bridge footprint
and nearby sites

Beach line (at
high tide and
low tide) and
Vegetation Line

High
resolution
aerial imagery

Temperature,
pH,
Conductivity,
Salinity and
Turbidity
Total Suspended
Solids,
Phosphate,
Nitrite and
Nitrate

Onsite testing

Marine
Water
Quality

To monitor
changes to marine
water quality at
dredging areas
and nearby sites

Temperature,
pH,
Conductivity,
Salinity and
Turbidity
Total Suspended
Solids

Laboratory
testing

Onsite testing

Laboratory
testing

Locations & samples
(See Section 2.5 for survey
locations)
BP16, BP17, BP18, BP19,
BP20, BP21, BP22, BP23,
and BP24

Frequency

Reference
Guideline /
Standard

Quarterly during
construction
phase

Maldives
standards

Est. Total
Costs
(USD)
EPA

16,400.00
Villingili, Gulhifalhu and
Thilafushi

W101, W102, W103, W104,
W105, W106, W109, W05,
W07, W10, W11, W15,
W113, W114, W115, W116
and W36
One sample from each site at
1 m depth/mid-water level
where water depth is less
than 1 m

W19, W20, W25, W26,
W27, W45, W46 & W53

One sample from each site at
1 m depth/mid-water level
where water depth is less
than 1 m
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Daily during
reclamation
Bi-monthly
during
construction of
bridge
Daily during
reclamation
Bi-monthly
during bridge
construction
Daily during
dredging

Great Barrier Reef
Marine Park, 2009
UNESCO/
WHO/UNEP, 1996

136,000.00
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Monitoring
Attribute

Objective

Indicator(s)

Methodology

Marine
Water
Contaminati
on

To assess the
marine water
contamination
due to oil spills
and leakage.

Oil spills

Visual
Observation

Coral Reef
Health

To observe and
record any
changes to the
baseline condition
of the reefs

Percent of live
coral cover, and
fish species
abundance and
composition

Sedimentatio
n

To observe and
record any
changes to
sedimentation rate
at reefs.

Oil leakage
from machinery
or vessels

Sedimentation
rate

Maintenance
and tuning of
all machinery
and vessels.
Photo Quadrat
survey;
Fish census
Visual
observation

Sediment traps
placed for a
period of 14
days to
measure
sedimentation
rate.

Locations & samples
(See Section 2.5 for survey
locations)

Frequency

Reference
Guideline /
Standard

All areas where oil is
handled.

Daily during
construction
phase

NA

T-102 (5.5 m), T-102 (10 m),
T-103 (20 m), T-104 (6 m),
T-104 (10 m), T-105 (5 m),
T-105 (10 m), T-106 (10 m),
T-107 (5 m), T-107 (10 m),
T-108 (5 m), T-108 (10 m),
T-6 (3.5 m), T-6 (10 m), T-8
(5 m), T-8 (10 m), T-9 (3.3
m), T-9 (10 m), T-10 (5 m),
T-10 (10 m), T-11 (2 m), T11 (10 m), T-13 (2.9 m), and
T-13 (10 m)
Bridge Footprint: MTL-T2,
MTL-T5, T-11X, T-11, T-9
and T-13

Bi-annually
during
construction

Maldives EPA
standards

Continuous
during dredging
and land
reclamation
works
Dredging Sites: T-15, T-19, (assumption 1
round of
T-22, T-23 and T-24
monitoring)

(468)

Est. Total
Costs
(USD)
100.00 (per
incident
report)

72,000.00

Guideline trigger
values -above
which can result in
excessive coral
recruit mortalityestablished at
maximum mean
annual rate of 3

2,300.00
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Monitoring
Attribute

Objective

Indicator(s)

Methodology

Locations & samples
(See Section 2.5 for survey
locations)

Frequency

Reference
Guideline /
Standard

Est. Total
Costs
(USD)

mg/cm2/day and
daily maximum of
15 mg/cm2/day
(Great Barrier Reef
Marine Park
Authority, 2010).
Groundwater
quality

Groundwater
contaminatio
n

To observe and
record any
changes to the
groundwater
quality

Salinity, pH,
Faecal
Coliform, Total
Petroleum
Hydrocarbon

Laboratory
testing

To assess the
ground water
contamination
due to oil spills
and leakage.

Oil spills

Visual
Observation

Oil leakage
from machinery
or vessels
Sewage leakage

Waste debris
and physical
damages to
reef

To visually
observe and
record waste
debris on the reef

Waste material,
physical scars
on the
reef/damages

GW1, GW2, GW3, GW4, Monthly during
construction
GW5 and GW6
phase.

-

All areas where oil is handled, When an
incident occurs.
and along sewage network

NA

Malé SW reef, Maathila, Bi-annually
Villingili, Gulhifalhu and during
construction
Thilafushi

-

16,000.00

100.00 (per
incident
report)

Maintenance
and tuning of
all machinery
and vessels.
Visual
observations

(469)
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Monitoring
Attribute

Objective

Indicator(s)

Waste
Management

To identify the
waste generated
during
construction and
their method of
disposal

Type of waste

Methodology

Locations & samples
(See Section 2.5 for survey
locations)

Frequency

Photographs of Project site at Malé and Quarterly during
construction
the types of Thilafushi
phase
Volume of waste waste
by type
Labour accommodation sites
Photographs of
Site for waste segregation
segregation
site

Reference
Guideline /
Standard

Est. Total
Costs
(USD)

Waste Management
Regulation (2013R-58)

9,000.00

Disposal method Logs

Reef Slope
integrity

To determine
damages to the
reef slope

Labour force

To quantify
labour force and
record their
accommodation
sits

Evidence of
waste disposal
(Receipts)
Cracks on the Visual
reef
observations
Number
of Logs
workers
by
nationality and
site
of
accommodation

Malé, Villingili, Gulhifalhu Piling works at
respective island
and Thilafushi reef
reefs

NA

Project site

NA

Maintain logs as
required

2,000.00

100.00 (per
report)
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Monitoring
Attribute

Social
cohesion

Objective

Indicator(s)

Methodology

To prevent and
manage
occupational
health and safety

Number
accidents
injuries

To ensure the
workforce
conform to the
relevant laws and
regulations
To ensure
conflicts among
workers and other
external groups
are avoid.

Valid work visa

To ensure
conflicts among
workers and
external groups
(e.g. residents of
Villingili, resort
operators, ferry
operators).

Complaints
Logs
received
and
actions taken.

Locations & samples
(See Section 2.5 for survey
locations)

Frequency

Reference
Guideline /
Standard

Logs kept per
complaints

NA

Est. Total
Costs
(USD)

of
and

A register of
complaints and
grievances
maintained
-

NA
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Table 9.3: Monitoring Schedule for Post Construction and Operation Phase
Monitoring
Attribute
Air Quality

Climate
Change

Coral Reef
Health

Objective

Indicator

Methodology

To assess
potential changes
to the air quality
after the bridge is
operational.

Gases (SO2,
NO2, NO and
CO) &
Particulate
Matter (PM1,
PM2.5, PM4,
PM10 and TSP)
Number and
type of vehicles
using bridge.

Onsite
measurements

To assess the
amount of GHG
emissions due to
vehicle
movements

To determine the
general status of
the reef and to
determine the
species
abundance and
composition of
the reef system

GHG emission
in tonnes.
Percent of live
coral cover, and
fish species
abundance and
composition

Daily Traffic
counts by type
of vehicles
and quantity
during peak
and off peak
hours
Photo Quadrat
survey;
Fish census
Visual
observation

Locations & samples (See
Section 2.5 for survey
locations)

Frequency

Bridge Landing Points at
Malé, Villingili, Gulhifalhu
and Thilafushi

Annually for the
first five years
of operations

Bridge landing points at
Male’, Villingili, Gulhifalhu
and Thilafushi

Annually for the
first five years
of operations

T-102 (5.5 m), T-102 (10 m),
T-103 (20 m), T-104 (6 m),
T-104 (10 m), T-105 (5 m),
T-105 (10 m), T-106 (10 m),
T-107 (5 m), T-107 (10 m),
T-108 (5 m), T-108 (10 m),
T-6 (3.5 m), T-6 (10 m), T-8
(5 m), T-8 (10 m), T-9 (3.3
m), T-9 (10 m), T-10 (5 m),
T-10 (10 m), T-11 (2 m), T11 (10 m), T-13 (2.9 m), and
T-13 (10 m)

Once on
completion of
all construction
activities
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Reference
Guideline /
Standard
Ambient Air
Quality Standard
by WHO and
National Ambient
Air Quality
Standard (NAAQS)
by USEPA
Intended Nationally
Determined
Contributions to
Paris Agreement
and Climate
Change Policy
Framework
Maldives EPA
standards

Est. Total
Costs /
USD

5,000.00

5,000.00

12,000.00
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Waste debris
and physical
damages to
reef

To visually
observe and
record waste
debris on the reef

Waste material,
physical scars on
the reef/damages

Visual
observations

Malé SW reef, Maathila,
Villingili, Gulhifalhu and
Thilafushi

Once on
completion of
all construction
activities

-

Erosion and
Coastal
Changes

To establish the
baseline beach
condition.

Beach contour

Surveying
using level,
staff, compass
and D-GPS
(refer to 2.3.5)
High
resolution
aerial imagery
(refer to 2.3.6)

BP16, BP17, BP18, BP19,
BP20, BP21, BP22, BP23,
and BP24

Once on
completion of
construction
activities.

Maldives EPA
standards

Island elevation
and area

Surveying
using level,
staff, compass
and GPS

Newly reclaimed land of
Villingili and Thilafushi

Within two
months after
completion of
construction.

Maldives Land
Survey Authority
(MLSA) Standards

Current

Drogue
measurements
(refer 2.3.6)

Male’-Villingili channel
during flood and ebb tides
Gulhifalhu – Villingili
channel during flood and ebb
tides
Gulhifahu-Villingili channel
during flood and ebb tides
N1, N2, N3, N6
Male’ Landing Point
Villingili Landing Point
Gulhifalhu Landing Point
Thilafushi Landing Point

Within two
months after
completion of
construction.

-

Bi-annually for
1 year

WHO Community
Noise Levels

Topographic
Survey

Currents

Noise and
Vibration

To establish the
baseline Beach
line (at high tide
and low tide) and
Vegetation Line
To determine the
size, shape of the
islands after
reclamation and
check if they
conform to the
concept design.
Surface current
speed

To determine
noise and
vibration levels
during link
operation stage

Beach line (at
high tide and
low tide) and
Vegetation Line

Leq in dBA

Measurement
using noise
and vibration
meter
continuously

2,500.00

2,000.00
Villingili, Thilafushi and
Gulhifalhu
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Included in
contractor
fees.

600.00

300.00
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Marine
Water
Quality

To monitor
changes to
marine water
quality at the
bridge footprint
and nearby sites

Temperature,
pH,
Conductivity,
Salinity,
Turbidity and
TPH

for 24 hours at
monitoring
receptors in
Male’ and
Villingili
Onsite testing

W102, W106, W10, and
W114
One sample from each site at
1 m depth/mid-water level
where water depth is less
than 1 m
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Monthly for the
first year of
operation

Great Barrier Reef
Marine Park, 2009
UNESCO/
WHO/UNEP, 1996

136,000.00
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Table 9.4: Monitoring schedule for socio-economic impacts

Impact
Land
conflicts

Recreational
Resources

Traffic

Indicator

Source
Information
Contractor,
Pictures

use Marked work site boundaries including
fencing and the number of bright coloured buoys
deployed including their location and pictures
Agreement with what to do with what do
with Maldives Gas site during operation
New location defined for fish processing
centres on Villigili

of Monitoring Timing

Responsibility

Site Prior to construction Contractor
work and once a year
during construction work.
MNPHI and Maldives Before operations; 1 year MNPHI
after operations
Gas
MNPHI, Male; City Before operations; 1 year MNPHI
after operations
Council

Number of days Villies Raalhugandu and
Villigili Island SW beach has been ordered to close
due to safety
The number of bright coloured buoys
deployed around recreational areas including their
location and pictures
Number, dates and location of recreational
areas safety sign boards deployed
Number of incidents where recreational users
enter the boundary of project site
Traffic count at 4 points that receives traffic
diverted from the junction due to closure
Traffic counts at Villigli entry and exit
ramps, Male’ and Thilafushi entry and exit ramps.
(475)

Contractor, MNPHI, Quarterly
Coast Guard, MTA
construction
Contractor,
Pictures
Contractor

Site Prior to construction Contractor
work and once a year
during construction work
(as above)
Contractor

Contractor
Contractor
automatic
counters.
Automatic
counter

during Contractor

Quarterly

Contractor

installed 1 week every six months Contractor
traffic during construction
traffic

MNPHI
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Impact

Indicator

Source
Information

Traffic regulations and guidelines updated in
relation to MTL
Parking Space

Number of vehicles relocated from project
foot print and sites allocated for alternative parking
Number of parking spaces occupied at
Villingli parking site

Number of parking spaces extended in
Villingili
Public
No of COVID-19 outbreak cases, number of
Infrastructure
people quarantined, cases requiring hospitalization
and deaths.
No. passengers travelling by Ferry
Worker inter-island transport numbers and
method of transport
Critical
Number of waste transfer trips per day
Services,
Number of days with delays during waste
Community
transfer
Assets
and List of incidents at the fire station where
Businesses
truck movements were interrupted
(476)

of Monitoring Timing

Responsibility

1 week every three
Gazette, MTA
months during 1st year of MNPHI
operation
End of first year
MNPHI, Male’ City Before construction
MNPHI
Council
Parking operator or Every 2 hours between 8
site surveys
am and 10 pm during a
week day and Friday, four
times a year During the
first year of operation 1
week
Start and End of year
during operation
HPA, Contractor
Monthly summary during MNPHI
Construction
Monthly summary during MNPHI
Construction
Contractor
WAMCO
WAMCO
MNDF FIRE

Monthly
during MNPHI
construction stage
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Impact

Indicator

Number of days with delays due to MTL
construction at STO concrete mixing station
Labour
and Ethical recruitment: Written agreement
working
between contractor and recruitment agencies
conditions
Recruitment fees: Clause in contract of
recruitment agencies to ensure workers are not
required to pay for recruitment and employment
Proper work Visas and permits with foreign
migrant workers at all times and in timely manner.
Number of migrant workers selected from
pool already in Maldives
Salary, overtime and bonuses received
regularly and on time
Approved worker accommodation site
Fire Safety plan implemented
Health and safety plan and dedicated
manager in place
Health and safety training conducted for all
personnel
Number of accidents and details of accidents
Number of workers on site with breakdown
according to job title, skill level and nationality

(477)

Source
Information
STO

of Monitoring Timing

Documentary
evidence – contractor
Documentary
evidence – contractor

Once
prior
construction start
Once
prior
construction start

Site interviews

Annually

Documentary
evidence – contractor
Site interviews

Annually

Contractor
Contractor
Contractor

Prior to construction
Prior to construction
Prior to construction

Contractor

Every six months

Contractor
Contractor

Monthly summary
Monthly summary

Every six months

Responsibility

to Contractor
to
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Impact

Indicator

Community
Number of locals infected with outbreak
Health
and clusters associated with project work site
Safety
Number of individuals accessing project site
and getting injured
Site cleanliness
Number of sources at work site with
unnecessary standing water that could breed
mosquito
Increased
Number of passengers belonging to
mobility
vulnerable groups travelling on public transport.
Grievance
Number, Types, Dates and Description of
management
Grievances lodged and recorded
Number of grievance’s addressed
successfully in Tier I
Number of grievances addressed success
fully in Tier II
Number of grievances that were elevated to
Tier III
Number of unresolved grievances

(478)

Source
Information
HPA
Contractor
Site survey
Site Survey

of Monitoring Timing

Responsibility

Monthly throughout the Contractor
project construction
Quarterly throughout the Contractor
project construction
Quarterly throughout the Contractor
project construction

Bus operators, on site 1 week, quarterly for the Bus Operator
surveys
first-year of operations
Contractor, MNPHI
Monthly
throughout MNPHI
construction stage
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9.6 Monitoring Reports
9.6.1

Reporting Requirements

There are three types of monitoring reports required as per the EIA Regulation (2012/R-27):
Summary monitoring reports, project completion monitoring reports and post-construction
monitoring reports. Table 9.3 Summarizes the report submission requirements.
Report

Timing

Summary Monitoring reports

Every 2 months during EIA regulations
construction

Annual Monitoring Synthesis Report

Annually for construction This EIAs requirement
stage

Project completion report

During decommissioning

Post-construction
report
9.6.2

stage

monitoring Annually for 2 years

Requirement by

EIA regulations
EIA regulations

Reporting format

Format for the report are as follows:
Summary Environmental Monitoring Reports
a.

Report Information
– This section should include the reporting period and name(s) of Environmental
Consultant(s) that was involved in the preparation of the report
b. Project Brief
– Summary of project, and project progress at the time of reporting.
c. Methodology
– Detail of methods used to monitor environmental and socio-economic
parameters, including monitoring locations and frequencies.
d. Findings and Observations
– Summary of key findings for the monitoring period. Consideration must be given
to any information amongst any results of the monitoring that may have
significant impacts on the environment.
e. Conclusion
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Annual Environmental Monitoring Reports
a.

Report Information
– This section should include the reporting period and name(s) of Environmental
Consultant(s) that was involved in the preparation of the report
b. Project Brief
– Summary of project, and project progress at the time of reporting.
c. Methodology
– Detail of methods used to monitor environmental and socio-economic
parameters, including monitoring locations and frequencies.
d. Synthesis of findings from the summary environmental monitoring reports
– Evaluate the environmental changes against the baseline conditions; determine of
the mitigation measures are effective; suggest improvements to mitigation
measures where required.
e. Conclusions and Recommendations

Project Completion Environmental Monitoring Report
a.

Report Information
– This section should include the reporting period and name(s) of Environmental
Consultant(s) that was involved in the preparation of the report
b. Executive summary
– This section provides a non-technical summary of the report
c. Project Details
– This section should include details of the project, and photographic summary of
the completed project site.
– This section should include details of the mitigation measures that were
implemented to reduce adverse impacts of the project.
d. Methodology
– This section should include detail of methods used to monitor environmental and
socio-economic parameters, including monitoring frequencies and locations.
– In addition this section should describe limitations of the study methods.
e. Findings and Observations
– This section should include detailed description of the results, and comparison of
these against set standards where applicable. In an event where these results are
below the set standards, explanations should be provided with potential impacts.
In addition corrective measures/actions taken should also be included.
f. Conclusion
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Post Construction Stage Environmental Monitoring Report
a.

Report Information
– This section should include the reporting period and name(s) of Environmental
Consultant(s) that was involved in the preparation of the report
b. Project Brief
– Summary of project.
c. Methodology
– Detail of methods used to monitor environmental and socio-economic
parameters, including monitoring locations and frequencies.
d. Findings and Observations
– Details of key findings for the monitoring period. Consideration must be given to
any information amongst any results of the monitoring that may have significant
impacts on the environment.
e. Conclusion

9.7 Cost of Monitoring
The cost of monitoring based on market and existing laboratory rates are defined in the Tables
above. The figures do not include logistics costs and professional fees for Monitoring report
preparation.
The cost estimates for the project below are based on a combination of discussions with
contractors on their experience with environmental monitoring (local as well as international),
market values and standard local monitoring practices.
The total cost of pre-construction phase monitoring is estimated around USD 63,000.00 – USD
65,000.00
The total cost for the construction phase monitoring is estimated around USD 450,000.00 – USD
500,000.00
The total cost of post construction monitoring is estimated around USD 70,000 – USD 75,000.00
Monitoring cost is calculated excluding contingency costs.
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10 STAKEHOLDER ENGAGEMENT

10.1 Introduction
Stakeholder engagement is a key element of the EIA process. The project proponent is required to
identify and consult relevant stakeholders on the proposed development. The agreed stakeholders
are listed in Terms of Reference for this EIA. The proponent is also required to establish a
mechanism to share project information, including its progress to critical stakeholders.
This Chapter presents activities undertaken for stakeholder engagement, including information
disclosure and consultation activities, and the results of the consultation process. The details of
those consulted, timing, method and the meeting minutes are presented in Appendix O.

10.2 Stakeholder Engagement Approach
The approach for stakeholder consultations was to have open and honest conversations with key
stakeholders on issues that matter to them and those that are of material value for the project.
Stakeholders were initially identified based on proximity to the project boundary and potential
impact zone. Subsequently the stakeholders were grouped and mapped into internal, external
primary and external secondary.
The internal stakeholders comprise the project proponent: Ministry of National Planning, Housing
and Infrastructure; Male’ City Council, Ministry of Economic Development, Housing
Development Cooperation and Greater Malé Industrial Zone Limited. The external primary
stakeholders were segmented into three groups, of which the first group comprises of regulators,
the second group comprises affected private parties and the third group comprises of affected
communities. The external secondary stakeholders comprise of tourist resorts (both operational
and under development); NGOs and the civil society, within the project boundary which includes
the direct project footprint and a 2 km boundary around the direct footprint.
With all stakeholders, interviews were undertaken with the person representing the portfolio of
relevant responsibilities. The interviews with stakeholders explored the key concerns for the
proposed bridge designs, locations, methods and also gathered their recommendations and
suggestions for mitigating key concerns during the implementation of the project. The interviews
also explored the methods of communication and engagement during project implementation.
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Due to restrictions on public gatherings imposed by the Health Protection Agency at the time of
preparation of this report, all meeting were conducted via video conferencing software or phone
interviews.
Public consultations were also restricted on online means. The following activities were
undertaken to solicit public views.
a. A google form-based questionnaire along with project brief was posted on social
media and was made available for 1 month for public comments. The forms were
posted on MNPHI mediums.
b. Public consultation specifically for the Villigili community via zoom. Meetings
were advertised on social media and targeted Villimale’ community groups (e.g.
Viber groups).
c. Public consultation specifically for the Male’ Urban Region community via zoom.
Meetings were advertised by MNPHI.

10.3 Stakeholder Identification
The following is a list of stakeholders who were consulted as part of this EIA during the scoping
meeting and from additional meetings.
a) The following Key Government institutions, State-Owned Enterprises were consulted as
one-on-one meetings.
1. Ministry of Tourism
2. Ministry of Environment – Environment Department
3. Ministry of Environment – ADB Project Management Unit
4. Ministry of Economic Development
5. Ministry of Fisheries, Marine Resources and Agriculture
6. Environmental Protection Agency
7. Maldives Marine Research Institute
8. Ministry of Transport and Civil Aviation
9. Maldives Transport Authority
10. Maldives National Defence Force (including Coast Guard; Fire and Rescue)
11. Maldives Police Service
12. Dharumavantha Hospital
13. Maldives Ports Limited
14. Greater Malé Industrial Zone Limited
15. Housing Development Corporation
16. Ministry of Arts, Culture and Heritage
17. Ministry of Youth Sports and Community Engagement
18. Health Protection Agency
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b)

c)

d)

e)

19. Male’ City Council
The following service providers were consulted either as one-on-one meetings or as focus
group discussions (all online) to determine the potential overlaps, disruptions and
enhancements to utility and municipal service operators.
20. Dhiraagu
21. Maldives Road Cooperation
22. Waste Management Cooperation
23. Medianet
24. Maldives Water and Sewerage Company
25. Fuel supply companies (including Fuel Supply Maldives)
26. Maldives Gas
27. STELCO
The following parties were consulted either as one-on-one phone meetings or as online
focus group discussions to determine the potential issues related to channel closures
between Male’ and Thilafushi.
28. Selected resorts in South Male’ Atoll
29. Cargo vessel operators going to South Maldives
30. Passenger vessel operators travelling to South Maldives
31. Fishing boat captains
The following parties related to tourism industry and recreation were consulted as one
one-on-one phone meetings or as online focus group discussions to determine the
potential issues related to marine area closures during construction and operations.
32. Guest house operators on Villingili
33. Dive School operators on Villigili
34. Selected resort Dive Schools operating within 5 km of the project site
35. Surfers Associations and surfing community
36. Water sports operators at Villingili
37. Whale Submarine operator
38. Maldives Association of Tourism Industry
39. Taj Exotica Maldives
The following NGOs operating in Male’ Urban Region were consulted (or attempted to
consult) as one one-on-one phone meetings or as online focus group discussions to brief
them about the project and identify their concerns and listen to their suggestions on
mitigation.
40. Maldives Surfers Association
41. Maldives Association of Tourism Industry
42. Maldives Fishermen’s Association
43. Boating Association
44. NGOs of Villingili

(484)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

f) The following economic groups were consulted as one one-on-one phone meetings or as
online focus group discussions to brief them about the project and identify their concerns
or benefits from the proposed link.
45. Taxi drivers
46. Ferry operators
47. Businesses in Villingili Industrial Zone
48. Selected businesses in Thilafushi
g) Independent Commissions and Organizations
49. Human Rights Commission of Maldives
50. Transparency Maldives
h) Public
51. Public of Greater Malé Region
52. Residents of Villingili

10.4 Summary of Stakeholder Concerns
The stakeholder consulted raised and provided wide ranging comments, concerns and suggestions
for the projects. This section attempts to summarize the key concerns and themes from the
consultations and the responses from the Proponent and Design Consultants.
The key materiality issues raised could be summarized in the Table below. See Appendix O for a
more detailed list of comments, the list of persons consulted and detailed meeting minutes.
Table 10.1: Summary of key stakeholder concerns
Topic

Issue

How the issue is addressed in the
project

1) Bridge Design

Some key Agencies that are likely be
involved in the operations stage of the
project including MTA, City Council,
Maldives Police Service, Fire and Waste

Four lanes were deemed sufficient
by engineers based on the traffic
forecast and the distance covered.
In case of a breakdown, the right
the
lane will be used.

Management Services noted
limitation with the proposed four lane
layout of the road. The issue of concern
is related to lack of emergency stopping
lane or shoulder during breakdowns, and
absence of a lane dedicated to anticipated
high number of slow-moving heavy
vehicles which could slow down traffic.
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Topic

Issue

How the issue is addressed in the
project

Concerns were also raised about the lack U-turn is available
of a U-turn which limits the operations interchanges

of
Police
emergencies.

services

at

all

during

Navigation bridge height could
restrict some vessels like the new
Coast Guard vessels, some domestic
cargo vessels and yachts with masts to
pass under it.

It is the same height as CMFB.
Larger vessels may need to divert
to
Giraavaru
Kandu
or
Farukolhufushi Kandu

Navigation bridge width may be too
Project engineers deem it suitable
narrow for high volume of traffic
and is similar to CMFB
especially with speed boats.
2)

Disruptions

to services during
construction

3)

Disruptions

to marine traffic
during construction

4)
space

Parking

Concerns were raised relating to
disruption to services and operations
in the vicinity of the project site,
namely of WAMCO waste transfer
station, Male’ Fire Station operations,
Southwest Harbour operations, FSM
petrol shed, parking within MIV site,
license training and STO ready mix
station.

Traffic diversion plans will be
developed for surrounding roads
and MIV site to allow smooth
operation.

MATI, tourism facilities and
domestic ferries consulted raised
concerns of Villingili channel closure
for the duration of project as it is a key
travel route to South Male’ Atoll
during the NE monsoon

The project will attempt to allow
traffic as much as possible but
closure is unavoidable. Gaadhoo
Koa will need to be used. Larger
vessels will be diverted to
Giraavaru Channel.

Parking space at Villigili has been
deemed too small by consulted
residents of Villingili and many
agencies, particularly given it is
mandatory that all vehicles need to be

Engineer notes parking space is
based on forecasts; Proponent
notes that the plan for Villigili is to
encourage public transport and
that the space is sufficient.
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Topic

Issue

How the issue is addressed in the
project

parked here and that no vehicle will Recommended to review parking
be allowed within Villigili.
space after 1 year and add if
required.
5) Waste
management
during
construction

A number of Government Agencies,
public organizations and members of
the
public
identified
waste
management as a serious concern due
to experiences from CMFB project.
Waste such as steel pipes ending in
the sea, the damage it caused the
lagoon substrate, extensive steel
waste,
hazardous
waste
and
specialized waste and lack of
handling facilities in Maldives was
noted as concerns.

This EIA has recommended more
stringent measures for waste
management, including netting to
catch material falling into sea,
more frequent monitoring and
requirements
to
dispose
specialized
waste
outside
Maldives.

6) Noise
and Noise and vibration during piling a Work time restrictions have been
Vibration
concern for residents of Villingili and proposed for high noise activities
infrastructure located on Villingili
on Villingili.
Vibration levels to be monitored
and communicated to key
infrastructure operators
Reef to be regularly monitored for
cracks
7) Disruption to Surfing activities on the SE corner of
recreational
Villingili will be disrupted (or
activities
controlled) during construction and
one of the two main surfing areas on
the SE corner may not be useable in
the future. Restrictions during
construction will affect surfers,
especially learners.

(487)

SE corner will be closed for the
duration of the project. Villi’s
Raalhugandu to be allowed to
operate as much as possible unless
at times when the Safety Officer at
site
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time is safety risk
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Topic

Issue

How the issue is addressed in the
project

Diving and snorkelling close to the Diving will have to be closed off
southern half Villingili reef will be due to safety risk.
prohibited during construction.
Diving and water sports activity This is expected to be for a short
affected due to dredging related duration
as
the
required
turbidity and sedimentation.
reclamation will be completed in a
short time frame.
Closing down barbecue areas on the Barbecue area may need to be
SW beach will affect recreational temporarily moved, or opened
activities.
periodically.
8) Changes
to Flooding risk due on Villingili due to
hydrodynamics new reclamation
and erosion
Erosion risk on Villingili due to
erosion

Shore protection has accounted for
wave conditions and sea level rise
Additional measure recommended
in this EIA to mitigate erosion

Changes to wave dynamics due to There
may
be
changes
pillars
immediately around the pillars but
become negligible further away.
No major negative impact
anticipated on physical processes.
9) Effects
on The small dingy operators who use Dingy operators will be allowed to
Villingili small south lagoon of Villingili may have to keep their vessels in south lagoon
boat owners
shift the boats elsewhere during in a controlled manner.
construction but there is no
appropriate location within the Male’
Region.
10) Impacts
on
land use and
existing
investments

Fish and sea cucumber processing site
at industrial zone in Villingili (close
to bridge landing point) may not be
practical during operation
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Topic

Issue

How the issue is addressed in the
project

11) Biodiversity
impacts

The Marugas tree on SE corner of The area around the tree will be
Villingili needs to be protected from fenced off
damage
Reef damage due to piling, shore Mitigation measures included in
protection, reclamation and dredging. the report and a monitoring
programme included
Cumulative impacts from multiple Cumulative impacts assessed and
projects on Hans Haas Place
measure recommended for this
project

12) Increase
traffic
vehicle
numbers

in Lack of proper public transport; High MNPHI and MTA to develop a
and traffic at WAMCO site
public transport plan covering
greater Male’ Area
Concerns over traffic congestion at Landing area is managed by a
Villingili during peak hours due to traffic light and the exist design is
singular exit and entry ramp
based on forecasts
Vehicle congestion in Male’ due to Inevitable but will be addressed in
public transport plan
increase in vehicle numbers
Effects on Villingili lifestyle due to Demand during the initial year is
more people visiting the recreational expected to be high. More
areas.
recreational beaches planned for
Hulhumale’

13) Community
Speeding and increasing
health
and accidents
safety
Heavy
vehicles
mixing
passenger traffic
COVID-19 risk

road Safety
awareness
campaign
required during operation
with Link designed primarily for heavy
vehicle traffic.
Follow HPA guidelines during
project at all times
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Topic

Issue

How the issue is addressed in the
project

14) Protecting key Protecting communications cables Proper protection measures will be
infrastructure
and outfall locations on the southern deployed in communication with
reef flat and reef slope of Villingili the services providers.
during reclamation and shore
protection
15) Labour
and Illegal human trafficking
working
Non-payment of wages
conditions
Withholding ID

Contractual obligations of the
contractor

Restriction of movement
Unsanitary and crowded housing
conditions
Language barrier and lack of grievance
mechanism
Occupational health and safety
(especially marine safety)
COVID-19 risk
Improper dismissal of workers
(employers not being responsible for
workers upon completion of project)
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11 CONCLUSIONS

The project has been proposed to address a strategic need to link all islands of Male’ Region to
facilitate land use changes and foster economic growth by removing barriers to an efficient
transport network in the region. The project is intrinsically tied to the current Strategic Action
Plans’ (SAP) promise of shifting the Male’ Commercial Port to Gulhifalhu Island. The port project
is currently ongoing and is scheduled to be implemented in parallel to this project. The project is
also tied to the development of Thilafushi as a major industrial and warehousing area in the region.
The project provides an opportunity to facilitate economic growth in the region by reducing
transport costs, relieve land use demands for Male’, particularly for warehousing, storage and port
related activities, make it safer to travel to Villingili during rough weather, create more business
opportunities and to some extent relieve the demand for land in Male’.
The project is generally in conformance with the existing environmental laws and regulations.
Where there are some overlaps with regulatory requirements, the project is in compliance based
on provisions granted for projects undertaken for the benefit of the public. The project is in line
with the existing policies and strategies, although there are some grey areas in relation to land
reclamation, decentralized development and reducing carbon emissions. A number of approvals
are required for individual activities, and they have been listed out in the legal framework.
The project is being undertaken in a highly modified environment, with previous reclamations,
shore protection, improper waste management practices and over exploited marine environment.
Among the sites, Villingili could be considered the relatively least affected site (compared to
Male’, Gulhifalhu and Thilafushi). The lifestyle is different from Male’, with controlled motorized
vehicles, low noise, low rise development, natural beaches and extensive greenery. Among the
project sites, Villingili could experience significant change if unmitigated.
The project has included a number of design considerations to account for environmental
conditions at the site including, use of bored cast in-situ piles, vibratory drilling, pile group design,
reduced piling requirements, use of precast units over water and avoiding the link alignment over
existing Villingli Island. Some mitigation measures are also built into the project including flood
mitigation, avoiding tree removal, minimizing land use changes, avoiding piling on reef slopes
and raising the elevation of shore protection measures and pile cap to account for Sea Level Rise.
To minimize lifestyle and pollution impacts on Villingili Island, motorised vehicles will not be
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allowed on Villingili streets and parking space if provided just outside the island boundary. To
minimize impacts of greenhouse gas emissions, the roads will use solar lights.
The project will bring changes to the natural, physical and social environment. The most
significant impacts during construction on physical and biological environments are expected from
dredging and land reclamation, followed by piling works, marine construction activities in general,
waste management and largescale concrete and asphalt production. Significant impacts during the
construction stage on socio-economic environment includes restrictions to marine recreational
activities due to dredging and reclamation, disruption to marine transportation due to channel
closures, noise pollution from piling and construction works, traffic disruption due to road closures
and periodic restrictions on recreational activities on Villingili.
The operations stage is also likely to bring some adverse effects, mainly to the physical and socioeconomic environment. The new road is likely to increase emissions due to high traffic, increase
the import of vehicle to already congested Male’ region, increase the risk of accidents, increase
noise levels, increase visitors to Villingili and affect the landscape view. Land use changes are
expected across Male’ Region, particularly, Male’, Thilafushi and Gulhifalhu, due to improved
accessibility and changes to the storage, warehousing, activities that cause public nuisances.
The proposed borrow sites have been used by the Proponent for Gulhifalhu Land Reclamation
Project. The site was selected based on a number of factors including distance to reclamation site
and presence of sand. The site currently falls partly within the Male’ Port Anchorage area.
Consultations with Maldives Transport Authority (MTA) and Maldives Port Authority (MPA) for
the Gulhifalhu Project revealed that they have reservations in dredging the port area due to past
complaints by some ships of difficulties in anchoring during bad weather. However, the matter
was addressed in the EIA for Gulhifalhu reclamation project and found no direct relationship
between dredging and anchoring issues.
The proposed project is within the vicinity of major recreational activities like surfing, beach use
and diving. Surfing activities on the southeast corner of Villingili was identified as an activity that
will be permanently affected. During the construction the area will be permanently closed off and
during operation, the area may be too dangerous to surf due to pillars. The area identified as Villi’s
Raalhugandu is not expected to be affected significantly and it has been recommended to consider
keeping the site open during construction, except when public health and safety is at risk. The
Southwest beach is also recommended to be opened as much as possible. This EIA also
recommends allowing to moor small boats in the South side of Villingili, even with controlled
access. These allowances will require properly marking the boundary limits in marine areas.

(492)

Greater Male’ Connectivity – Male’ to Thilafushi Link Project
Environmental Impact Assessment Report

A key concern for marine environment is the ongoing coral bleaching events in Maldives,
including forecasts for 2021. If the dredging works are undertaken at the time of bleaching the
stress on coral reef may be unbearable and could cause long-term damage.
There will be significant socio-economic benefits from this project. A physical link between
islands improves mobility and reduce transport costs. Improvements in mobility are intrinsically
linked to more economic opportunities and efficiency. The project is also expected to facilitate
better land use across the Male’ Urban Region by allowing activities like warehousing, light
industrial activities and nuisance activities to be shifted out of the residential areas. The removal
of cargo handling trucks is also expected to reduce congestion.
Stakeholder consultations did not reveal substantial objections for the project but
recommendations were made to improve project components that have a direct impact on them.
The project activities are generally in line with the existing Government Environmental Policies
and international commitments. However, two components stand out which will have residual
impacts that conflict with existing commitments. They are dredging and land reclamation, and the
potential increase in greenhouse gas emissions. Dredging and reclamation are, by its nature,
detrimental to the marine environment. It has to be noted that the scale of reclamation in this
project. Despite measures to control turbidity and sedimentation, the reefs of Villingli, Gulhifalhu
and the lagoon bottom habitats of the borrow sites will be affected. Better land connectivity means
increase in traffic and associated contribution to greenhouse gas emissions.
This report has presented information on the project components, methods, site conditions, views
of stakeholders, the likely impacts, alternative options, possible mitigation measures, a framework
for environmental management and plan to monitor the impacts. The project has substantial
negative and positive impacts. It is recommended that the Proponent and Ministry of Environment
weigh findings of the report in making an informed decision on proceeding with the project.
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