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Figure 4-1: Location of Cement Plant, Jetty and Conveyor in the area 
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Figure 4-2: Conceptual view of Cement Plant
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Figure 4-3: Layout of Plan of Cement Plant
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Figure 4-4: Raw material production process 
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Figure 4-5: Cement production process 
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Figure 4-6: Jetty conceptual design 
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Figure 4-7: Jetty layout 
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Figure 4-8: MOF Concept 

 

4.3.12 Conveyor  

A 2 km Pipe Conveyor is proposed to run from the Cement Plant to the Jetty.  The Conveyor will be 
fully enclosed in the gallery / local hood covering over the belt.  The Conveyor will have belt cleaners 
at feed and discharge ends. All transfer towers will be enclosed with side sheeting and unloading 
hoppers will have their own de-dusting units to reduce dust impacts. 
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Figure 4-9 Example of Conveyor  

4.3.13 Construction Camp and Worker Residential Area 

Accommodation will be provided onsite near the Cement Plant site during construction and operation.  
The accommodation will made up of 35 pre-manufactured 40-foot container type units.  These units 
will be flat-packed and assembled on-site.     

The accommodation area will include one office unit, one cafeteria unit, and five accommodation units 
each providing 24 rooms for a total of 120 rooms.   

During construction, two persons will use each room, and after the completion, one person per rooms 
as a permanent operations camp. 
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Figure 4-10 Example of construction camp accommodation for workers 

 

4.3.14 Internal roads 

New internal roads will need to be constructed connecting Cement Plant and Jetty and the other 
supporting infrastructure.   

4.3.15 Util it ies  

4.3.15.1 POWER  

The power requirement for the Baucau Cement Project shall be drawn from dedicated sources. A 
Captive Power Plant of 33 MW capacity based on Circulating Fluidized Bed (CFB) Boiler technology 
is proposed to be installed. Selection and development of Best Available Technology (BAT) through 
the use of CFB technology, which in addition to coal can burn biomass and other waste materials to 
reduce the carbon footprint. CFB has a greater direct Project cost than other similar technologies. TL 
Cement is committed to using the BAT for power generation for the Project. 

A Waste Heat Recovery (WHR) Plant of 8-10 MW capacity shall also be installed to utilize waste flue 
gases. All of these facilities will be installed within the footprint of the Cement Plant location. 
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Figure 4-11 Circulating Fluidized Bed Boiler (example) (Photo:brighthubengineering.com) 

4.3.15.2 WATER SUPPLY 

The water requirement for the Baucau Cement Project shall be met from groundwater by drilling 
borewells. The Proponent has approved a revised scope of works to drill, complete and test one 
production well at a site near the Plant (see Figure 4-12) for the purpose of investigating the site’s 
potential to provide water supply. 
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Temperature  

The monthly average maximum temperatures are in the months of November and December, at 
around 31°C.  August has the lowest monthly average temperature of around 16 °C. The variation in 
maximum and minimum monthly temperature recorded at Baucau Observatory between April 2010 
and March 2014 is shown in Figure 6-1. 

 

Figure 6-1: Monthly average maximum and minimum temperatures recorded between April 
2010 and March 2014 at the Baucau Meteorological Observatory 

Rainfall  

The average annual rainfall recorded between April 2010 and March 2014 at the Baucau 
Meteorological Observatory is 1,643 mm.  Ninety percent of the annual rainfall occurred each year 
between October and May. The average number of rainy days varied from 100 to 140 during this 
period with an average of 125 days each year.  

During the dry season (June to November), average monthly rainfall in Baucau is less than 70 mm, 
while during the wet season (December to May) the monthly average rainfall is above 200 mm 
(Figure 6-2). Almost no rain was recorded during the month of August. 
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Figure 6-2: Monthly rainfall recorded between April 2010 and March 2014 at Baucau the 
Meteorological Observatory 

Relative Humidity 

The average relative humidity is high throughout the year, varying between 59% and 90%. The lowest 
relative humidity occurs from August to October and highest months are from December to March. 
The monthly average relative humidity recorded at Baucau Meteorological Observatory between April 
2010 and March 2014 is shown in Figure 6-3. 

 

Figure 6-3: Average relative humidity recorded between April 2010 and March 2014 at the 
Baucau Meteorological Observatory 
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Wind Speed and Direction 

The average wind speed recorded between April 2010 and March 2014 varies from 5 km/hr to 11 
km/hr. The predominant wind direction is south-east during April to November and west during 
monsoon season from December to March. The monthly average wind speed at Baucau is shown in 
Figure 6-4. 

 

Figure 6-4: Average wind speed recorded between April 2010 and March 2014 at the Baucau 
Meteorological Observatory 

Maximum wind speeds have been derived from the National Oceanic and Atmospheric Administration 
(NOAA) as shown in Figure 6-5 below.  

Between April and October the maximum wind speeds reach up to 43 km/hr - 54 km/hr, however 
these speeds only occur 0.03% of the time.  Wind speeds of around 14 km/hr - 21 km/hr prevail over 
42% of the time in the south-easterly direction. 

Between December and March the maximum wind speed is between 54 - 72 km/hr, however these 
conditions occur relatively rarely with a percentage of only 0.05% of the time.  The wind speed that 
prevails around 30% of the time is between 7 km/hr - 14 km/hr in a west-north-westerly direction. 
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Figure 6-5: NOAA wind rose (1 minute average wind speed) 

Cyclones 

Timor-Leste falls within the Southern Hemisphere cyclone zone (Figure 6-6). Tropical cyclones can 
affect Timor-Leste between November and April, however their effects tend to be weak (CSIRO, 
2011).  Between 1969 and 2010, 31 tropical cyclones passed within 400 km of Dili, which is less than 
1 cyclone per year (CSIRO, 2011).  Cyclones tend to be associated with heavy rain and very high 
winds. 

The recorded minimum wind speeds in the area during a cyclone have been 110 km/hr, while 
maximum wind speed for a one in 500 year cyclone are 360 km/hr. 
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Figure 6-6: Cyclones in the greater area (historic cyclone tracking) (CSIRO, 2011) 

Climate Change 

The Intergovernmental Panel on Climate Change (IPCC) published the Special Report on Emissions 
Scenarios in 2000.  This report contains “scenarios” of future changes in emissions of greenhouse 
gases which have been used to project future changes in climate and their impacts, such as sea level 
rise and increases or decreases in temperature. 

The Australian Government in conjunction with the Commonwealth Science and Industry Research 
Organisation (CSIRO) and the Timor-Leste National Directorate of Meteorology and Geophysics 
provides estimates of climate change for the Pacific Climate Change Science Program Region which 
includes Timor-Leste. A report published by the CSIRO in 2011 based on this collaboration, has the 
following predictions (CSIRO, 2011): 

Figure 6-7 shows observed and projected relative sea-level change near Timor-Leste (CSIRO, 2011). 
The observed sea-level records are indicated in red (relative tide gauge observations from Wyndham 
in Western Australia) and light blue (the satellite record since 1993). 
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Reconstructed estimates of sea level near Timor-Leste (since 1950) are shown in orange. The 
projections for the A1B (medium) emissions scenario (representing 90% of the range of models) are 
shown by the shaded green region from 1990 to 2100. The A1B scenario is described by a balanced 
use of fossil and non-fossil energy sources and therefore represents a “medium” prediction of sea 
level rise (CSIRO, 2011).   

 

Figure 6-7: Pacific Climate Change Science Program sea level rise estimates for East Timor. 
Source: CSIRO (2011) 

Air temperature data for Dili are only available from 2003 which makes it very difficult to establish 
temperature trends. However, sea surface temperature in the Timor-Leste region has increased by 
0.15 °C – 0.2°C per decade over the period 1950–2009 (CSIRO, 2011). It is likely that air temperature 
has increased by a similar amount over the same period (CSIRO, 2011). 

Projections for all greenhouse gas emissions scenarios indicate that the annual average air 
temperature and sea surface temperature will increase in the future in Timor-Leste. By 2030, under a 
high emissions scenario, this increase in temperature is projected to be in the range of 0.4 °C - 1.0°C 
(CSIRO, 2011). Increases in average temperatures will also result in a rise in the number of hot days 
and warm nights, and a decline in cooler weather. 
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Figure 6-8: Timor-Leste showing topography (and bathymetry) along with the major towns and 
districts (Source: Grantham et al.  2011) 

 

Jetty Area 

The Jetty area includes the shoreline which slopes gently towards the ocean with a steep beach 
before projecting into the ocean (Figure 6-9). The main part of the Jetty where ships will be loaded 
runs parallel with the coastline in approximately 8 m of water on the shoreline side and between 15 m 
and 20 m of water depth on the ocean side. The bathymetry shows a significant increase in water 
depth beyond 150 m from shoreline. See Section 6.9 oastal and marine waters for detailed 
information on the bathymetry. 

Plant Site 

The area proposed for the Cement Plant site is characterized as hilly and slopes up away from the 
coast (Figure 6-10). It is approximately 40 m to 50 m above sea level and approximately 900 m to the 
south east of the proposed Jetty area. 
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Figure 6-9: Proposed Jetty site 
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Figure 6-10: Proposed Plant site 

6.3 Geology and Geomorphology 

Jetty Area 

Four boreholes were drilled offshore at the potential location of the Jetty to identify the geology down 
to approximately 50 m below the seabed. Based on this data, generally the soil consists of sandy 
soils, corals and gravels, with limited indication of very weakly cemented soils. Most soil layers have 
indication to be calcareous (contain calcium carbonate) (Royal Haskoning DHV, 2015). 

The conservative general soil layers and properties are shown in Table 7. 

Table 7: Conservative general soil profile at the proposed Jetty area (Royal Haskoning DHV, 
2015) 

Depth (m) Description Soil type Density  (kN/M3) C’ (kPa) 

0 - 17.5 Silty sand Sand Medium 8 32.0 

17.5 - 35 Silty gravel Sand Medium 8 30.0 

35 - 50 Coral and gravel Sand Very Dense 9 40.0 

50 - ? Silty gravel Sand Dense 8 37.0 

Cement Plant Site 

The Cement Plant site is characterized by shallow limestone soils with scattered limestone rock 
outcrops, minor ridges and gullies sloping towards the beach (Trainor & Easton, 2015).  
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Figure 6-11: Maximum peak ground acceleration (mm/year) over the last 475 years 

An earthquake along the Pacific Rim can cause a tsunami. In general, only an earthquake of 7.0 on 
the Richter scale or higher that occurs at sea has the potential to generate a considerable tsunami. 

Based on tsunami zone produced by Puslitbang SDA (2004), as indicated in Figure 6-12 the risk of a 
tsunami hitting the coastline and marine facilities is high, being ZONE 3 (Return Period of 100 years). 
An indicative wave height for a 100 year tsunami is 4 - 6 meters.  
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Figure 6-12: Tsunami mapping zone with return period of 100 years. Source: Pustlibang SDA 
(2004) 
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Figure 6-13: Figure and location of air quality test  
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Carbon Monoxide 

CO is a colourless, odourless, tasteless, and very stable gas that has a lifetime of between two and 
four months in the atmosphere. It is the second most abundant gas in the lower atmosphere after 
carbon dioxide. Its natural sources include volcanos and natural forest fires; resulting in a typical 
concentration around 0.2 parts per million (ppm) or 229 µg/m3. Anthropogenic sources of CO largely 
originate from the incomplete combustion of fossil fuels or combustion of fuels in motorized vehicles. 

The results of CO measurements at the seven sensitive receptor locations are shown in Figure 6-14. 
The one hour concentrations were measured between 218 µg/m3and 481 µg/m3, which is well below 
the 1 hour standard health limit of 30,000 µg/m3 as recommended by the World Health Organisation 
WHO (2010). These concentrations are closer to the concentration of natural CO levels, which 
indicates that the current anthropogenic activities in the area are generating only a slight increase the 
ambient concentration of CO (BBS, 2015a). 

 

 

Figure 6-14: One-hour ambient concentration of carbon monoxide (CO) 

PM10 and PM2.5 

Particulate matter, also known as particle pollution or PM, is a complex mixture of extremely small 
particles and liquid droplets. Particle pollution is made up of a number of components, including acids 
(such as nitrates and sulfates), organic chemicals, metals, and soil or dust particles (EPA, 2015b). 

The size of particles is directly linked to their potential for causing health problems. Of particular 
concern are particles that are 10 micrometers in diameter or smaller because those are the particles 
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Figure 6-16: 24-hour ambient concentration of PM2.5 

 

Nitrogen Dioxides 

Nitrogen dioxides (NO2) are produced from the reaction of nitrogen, oxygen and sometimes 
hydrocarbons (during combustion), especially at high temperatures.  In areas of high motor vehicle 
traffic, such as large cities, the amount or NO2 emitted into the atmosphere as air pollution can be 
significant.  NO2 is also produced naturally by lightning as well as through the natural oxidation of NO 
with the help of ozone.  

NO2 often appears as a brownish gas and is a strong oxidizing agent that plays a major role in the 
atmospheric reactions with volatile organic compounds (VOC) that produce ozone (smog) on hot 
summer days (EPA, 2015c). 

One hour nitrogen dioxide concentrations recorded at the seven locations listed in Table 21 can be 
seen in Figure 6-17. All measurements were below the standard limit of 200 µg/m3 are recommended 
by WHO (2005) and European Union (2015). The measured concentration recorded ranged between 
7 µg/m3 and 28 µg/m3 (BBS, 2015a). 
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Figure 6-17: One hour ambient concentration of nitrogen dioxide (NO2) 

Sulphur Dioxide 

Sulphur dioxide (SO2) is a colourless, non-flammable, not explosive gas.  It is one of a group of highly 
reactive gasses known as “oxides of sulfur.”  The largest sources of SO2 emissions are from fossil 
fuel combustion at power plants particularly from coal, smelting processes, pulp and paper production 
and incineration of waste containing Sulphur (BBS, 2015a).  Smaller sources of SO2 emissions 
include industrial processes such as extracting metal from ore, and the burning of high sulfur 
containing fuels by locomotives, large ships, and non-road equipment.  SO2 is linked with a number of 
adverse effects on the respiratory system.  

SO2 can easily react with other components to form dangerous compounds such as sulphite acid, 
sulphate acid, and other sulphate particles. Natural resources of SO2 include volcanos, the ocean, 
decomposition processes and natural forest fire. The 24 hour average concentration of SO2 
originating from natural sources is about 10 µg/m3 (EMEP-MSC-W, 1995).  

The results of SO2 measurements at the seven locations show that SO2 concentrations are well 
below the recommended standard limit of 196 µg/m3 recommended by WHO (2005) (Figure 6-18). 
The measured concentrations range between <8.5 µg/m3 to 18 µg/m3, which is around the level of 
natural concentration. 
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Figure 6-18: One-hour ambient concentration of sulphur dioxide (SO2) 

Hydrocarbons 

Hydrogen and carbon can form volatile organic compounds (VOCs) that are harmful to human health. 
VOCs are described as organic chemicals that have a high vapor pressure at room temperature.  
Some VOCs are hazardous substances due to their toxicity, bio-accumulation or odour 
characteristics.  Some VOCs are extremely hazardous substances that are carcinogenic, mutagenic, 
teratogenic, highly toxic or highly persistent. 

Hydrocarbons exist as trace gases in the atmosphere at very low concentrations. The VOC methane 
has the highest concentration, around 1.7 ppm (1,110 µg/m3). Other types of hydrocarbons that are 
measured in the very low concentrations include isoprene (C5H8) at 0.6 ppb – 2.5 ppb (2-7 µg/m3) 
and terpene (C10H16) at 0.03 ppb – 2 ppb (0.2 µg/m3 – 11 µg/m3). 

VOCs are major contributors to the formation of photochemical smog. Smog is formed by 
photochemical reactions between VOCs, sunlight and oxides of nitrogen to form ozone. VOCs have 
varying potential to participate in photochemical smog formation.  

VOCs may also act directly or indirectly (following dissociation into water and carbon dioxide) as 
greenhouse gases. Some VOCs may be ozone depleting compounds and as such, contribute to the 
depletion of the ozone layer. 

Results of measurements of non-methane hydrocarbons (NMHC) at the seven locations presented in 
Figure 6-19. The figure shows the 3-hour ambient concentrations are well below the standard limit of 
160 µg/m3 which is recommended by the US EPA (EPA, 2015). All measured concentrations were 
also below the detection of the method, i.e. less than 1 µg/m3 as shown in Figure 6-19. 
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Figure 6-19: 3-hour ambient concentration of hydrocarbon 

Ozone (O3) 

Ozone is naturally found in small concentrations in the stratosphere, a layer of the Earth’s upper 
atmosphere.  Here it protects the earth’s surface from ultraviolet light.  In a lower layer, the 
troposphere, ozone is also found at low concentrations of around 20 ppb (40 µg/m3). In this lower 
layer ozone can mix and react with other elements such as hydrocarbons, nitrogen oxide and sunlight 
to form photochemical smog.   

Ozone formation in the troposphere typically results from anthropogenic activities such as industrial 
emissions, power plant outputs or car exhaust. 

Results of ozone measurement at the seven locations in Figure 6-20. The figure shows that the ozone 
concentration is far below the standard limit of 235 µg/m3 recommended by the US EPA (1997). The 
measured ozone at the seven locations was between < 2.5 µg/m3 and 19  µg/m3. The monitoring of 
ozone concentration is an important part of air quality monitoring, because ozone is a secondary 
pollutant.  It is not directly emitted from the source, but formed in the atmosphere due to 
photochemical reactions of primary air pollutants (NO2 and hydrocarbon) in the present of sunlight. 
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The US EPA adopted a system of four sound descriptors to summarise how people hear sound to 
determine the impact of environmental noise on public health and welfare (EPA 550/9-74-004).  
These four descriptors are A-weighted Sound Level, A-weighted Sound Exposure Level, Equivalent 
Sound Level and Day-Night Sound Level.  

The baseline study used the Equivalent Sound Level (Leq) and Day-Night Sound Level (Ldn) 
measurements.  The Leq is a measure of the average environmental noise levels to which people are 
exposed.  It is an indication of amount of sound energy equivalent to the energy of a continuous 
sound.  This measurement correlates reasonably well with the effects of noise on people. It is used 
when only the duration and noise of sound, and not their times of occurrence (day or night) are 
relevant. 

The Day-Night Sound Level (Ldn) is the average sound level in a residential area throughout the day 
and night. 

 

Figure 6-21: Noise measurement at Aldeia Osso-Ua (N04) (BBS, 2015b) 

 

Table 9: Coordinates of noise baseline measurement points (representative locations of 
sensitive receptors) 

Measurement 
Point 

Location Description Zone Easting Northing 

N03 Aldeia 
Parlementu 

School Area 52L 212220 9065492 

N04 Aldeia Osso-ua 

Figure 6-21 

Settlement Area 52L 209131 9065049 

N05 Jetty Plan Jetty Area 52L 207557 9065473 
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Figure 6-22: Noise baseline measurement locations 
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Noise baseline was measured every 5 seconds for 10 minutes for each measurement. The 
measurement is carried out to determine the equivalent noise level (Leq). Measurement of Leq was 
repeated multiple times and calculation of Day Sound Level (Ld), Night Sound Level (Ln), and Ldn 
was then undertaken. 

Based on these measurements, the value of Ldn at the seven measurement points was between 
50.99 dBA and 59.48 dBA. A summary of the basline measurement results is presented in . It was 
noted that vehicular traffic was a significant contributor to local noise measurements. To compensate, 
measurements that were influenced by incidental traffic noise were omitted from the calculations 
(BBS, 2015b). 

Table 10: Noise baseline measurement data Leq and the calculated Ld, Ln, and Ldn with 
incidental noise eliminated (BBS, 2015b) 

  N03 N04 N05 

Ldn (dBA) 50.20 54.83 51.92 

Ld (dBA) 49.17 52.80 49.83 

Ln (dBA) 46.57 51.66 48.78 

 

Figure 6-23: Simple estimated noise baseline at Jetty and Cement Plant area with incidental 
noise eliminated (in dBA) Legend: Blue <55 dBA Green >55dBA 
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Figure 6-24: Noise monitoring at the proposed Jetty location 

6.7 Surface water 

No permanent rivers exist within the Project site. Some small ephemeral watercourses flow through 
the area, mainly during the wet season. These tend to stop flowing in the dry season and are not 
considered suitable as full time water sources. There are a number of coastal swamps containing 
fresh water from rain and groundwater discharge, but these also dry up in the dry season.  

The closest ephemeral stream is the Manulede River located approximately 9 km from the proposed 
Cement Plant site. The river only flows when there is rainfall, and is quite extensive as it drains the 
western side of the Baucau Plateau (WorleyParsons, 2015c).  

In the event of rainfall, surface runoff from the higher ground south of the Project site flows downhill, 
north toward the ocean.  These create ephemeral streams and can create erosion. A picture of the 
drainage direction across the site is in Figure 6-25. 
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Figure 6-25 Plant and Jetty drainage direction (towards the coast) 

 

Figure 6-26 Creek near the road adjacent to the Cement Plant Site (WorleyParsons, 2015c) 

6.8 Groundwater 

Plant Site 
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The Baucau region has an underground limestone karst aquifer.  The Baucau limestone karst 
groundwater aquifer has been studied from 2004 to the present to identify the karst features that are 
likely to supply water to Baucau, New Baucau, the airport, Triloca and the Baucau Cement Project. It 
has been observed that the limestone has karst features of springs, caves, collapsed caves, sink 
holes, and sharp outcrop. 

In there area there are a number of springs. They are depicted in Figure 6-27. 

 

Figure 6-27: Springs and drainage near Cement Plant, Jetty and Conveyor 

Recharge, Flow and Discharge 

The aquifer is recharged by infiltrating rainfall on the plateau during the wet season. The infiltration 
rate is very high (Jocson et al., 2002) due to the exposed karst features and probably about 40% of 
the annual rainfall that varies from about 1,200 mm in Bacau (1956 – 1992) to 1,764 mm on the 
plateau (Venilale 1952 – 1974) (Lindsay, 2015). Recharge only takes an hour or two in a storm to 
infiltrate to a cave stream (about 6 metres below ground level) (Lindsay, 2015). 
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the water is fresh at 633 µScm. Water is piped and run in open channels to the sub-villages at lower 
elevation.  

 

Figure 6-28: Uaimatabai Spring 

 

Figure 6-29: Uaisa Spring 
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6.8.1.2 UAIONO SPRING  

The third spring in the line is Uaiono (Figure 6-30) and this discharges into the sea at the proposed 
Jetty area through a fracture in beach rock (WorleyParsons, 2015c). The spring is only observed at 
low tide and anecdotal evidence suggests that this spring is used by the local community as an 
alternative water source is not practical as a water supply. 

 

Figure 6-30: Uaiono Spring  

6.8.1.3 COASTAL ALLUVIAL AQUIFER  

From a survey of wells along the north coast it was found that the aquifer contains fresh water where 
there are significant rivers and karst water recharging the aquifer (WorleyParsons, 2015c). 
Elsewhere, the aquifer is salty due to the limited recharge area, high evaporation and direct 
connection with the sea. Most of the alluvial aquifer in the vicinity of the cement plant is likely to 
contain fresh water based on monitoring of shallow wells near Caravelha and measurements of 
salinity in the coastal streams and swamps (WorleyParsons, 2015c). 
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Figure 6-31: Location of Caravelha Bore Potential Plant water supply  

A camp water supply may be possible close to the plant area on the Uaidei River at the location 
marked on Figure 6-32, if successful an additional 1 or 2 bores could supply the whole water demand 
for the Baucau Cement Project. The Uaidei River was flowing at 10 L/s at the site at the time of 
inspection on 6 May 2015 with fresh water (409 µScm). During the dry season, this river is likely to 
stop flowing and aquifer salinity increase. The river is about 6 km long, originating upslope of Bucoli 
and has a catchment area of about 10 km2. 
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Figure 6-32: Site of water supply bore  
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6.9 Coastal and marine waters 

Bathymetry  

A hydrographic survey was undertaken to map the bathymetry of the seabed from the shoreline to 
800 m offshore.  The area covered approximately 1500 m x 800 m (Figure 6-33) (WorleyParsons, 
2015b). 

Note that the survey equipment used (compact high resolution shallow water system) was limited to a 
maximum of 200 m depth, hence there is a gap in the north-west of the survey area where the 
seabed is deeper than 200 m (WorleyParsons, 2015b). 

The results of the survey confirmed that the shoreline at the Jetty site have very sharp transistion into 
deeper water, making it a highly suitable location to construct a jetty with no need to undertake any 
dredging activities.  

 

Figure 6-33: Bathymetry survey area (WorleyParsons, 2015b) 
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Figure 6-34: Beach sediment composition at the Jetty Site 

 

Figure 6-35: Beach slope at the proposed Jetty site.  
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Figure 6-36: Sorting arranagement of fine and course sand at the proposed Jetty site 

 

Figure 6-37: Calcareous layer on the eastern portion of the proposed Jetty site 
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Thorns Starfish or Drupella spp were observed, both on Acropora branching colonies. Occasional sea 
pens were observed growing in coarse sandy areas (WorleyParsons, 2015b). 

 

Hard and Soft Coral  Sand  

  

Coarse Sand  Rubble  

  

Rock   
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Figure 6-38: Examples of Dominant Benthic Habitats at the proposed Jetty location 
(WorleyParsons, 2015b) 

 

  

Figure 6-39: Examples of the coral community at site #176 within the jetty footprint 
(WorleyParsons, 2015b) 
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Figure 6-40: Percentage cover of hard coral in relation to the Jetty site (WorleyParsons, 2015b) 
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Yellowfin Surgeonfish (Acanthurus xanthopterus) Whitemargin Unicornfish (Naso sp.) 

  

Yellow back Fusilier (Caesio teres) Tailspot Squirrelfish (Sargocentron 
caudimaculatum) 

 
 

Copper Sweeper (Pempheris oualensis) Checkered Seapearch (Lutjanus decussatus) 

 
 Page 110 301012-02135-REP-0002Rev 1 : 02 February 2017 



  

TL CEMENT, LDA 

BAUCAU CEMENT PROJECT 

ENVIRONMENTAL IMPACT STATEMENT - CEMENT PLANT, JETTY, CONVEYOR BELT AND ASSOCIATED 

INFRASTRUCTURE 

  

Barred Rabbitfish (Siganus doliatus) Yellowfin Goatfish (Mulloides vanicolensis) 

  

Mackerel Scad (Decapterus sp.) Trevally (Canangoides sp.) 

Figure 6-41: Photographs and names (common and scientific) of fish caught by the local 
fisherman near the proposed Jetty site 

6.11.5 Protected areas and national parks 

There are 15 ‘Protected Wild Areas’ in Timor-Leste, one National Park: the Nino Konis Santana 
National Park in the Monte Pitchau-Iralalaro area, and a further 12 areas identified for legislative 
protection. None of these protected areas or national parks fall within or adjacent to the Project site.  
Therefore, they have not been discussed further. 

6.11.6 Flora and fauna  

Limited flora and fauna scientific studies have been carried out in Timor-Leste. However, the studies 
have found that the island fauna is characterised by low overall species richness but high levels of 
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Figure 6-42: Main habitat types at study sites: Corypha palm dominated Beach forest at Jetty. 

Cement Plant Site 

The Cement Plant site is located on NNE facing slopes and plains relatively close to the beach, road 
and proposed Jetty area. The Cement Plant site is characterized by shallow limestone soils with 
scattered limestone rock outcrops, minor ridges and gullies sloping towards the beach.  The site 
consists predominantly of very open savannah woodland (95%) which has been extensively modified 
for agriculture and grazing in places. The remaining areas were isolated patches of Closed Tropical 
Forest systems (5%), occurring in depressions and drainage floors and often surrounded by 
introduced Lantana camara (Trainor & Easton, 2015).  

The open woodland site had an 80% level of disturbance from weed infestations and grazing. The 
Closed Tropical Forest area had a 30% level of disturbance from weeds on its edges but was 
relatively weed free and undisturbed at its centre. The dominant weeds across the two sites include, 
Tecoma stans, Lantana camara, Jatropha gossypifolia, Chromolaena odorata and Hyptis suaveolens. 
Intsia bijuga (Borneo Teak) was present at survey site P002 (Figure 6-43 below) and is listed as 
‘Vulnerable’ by the IUCN Red List (Trainor & Easton, 2015).  
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Figure 6-43: Intsia bijuga  (Borneo Teak) was recorded at the Plant site survey location P002. 
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6.11.6.2 TERRESTRIAL FAUNA  

A large proportion of the recorded fauna, especially among amphibians, reptiles and mammals 
consisted of introduced/tramp or invasive species which are not native to Timor-Leste. Some 
introduced species were common e.g. Black-spined Toad (Bufo melanostictus), Tokay Gecko (Gekko 
gecko), with livestock species such as Water Buffalo, Banteng/cattle, horse and sheep regularly 
observed grazing within the Baucau Cement Plant site. All 12 bat species recorded were native 
species (Trainor & Easton, 2015).  

A total of 43 fauna species was recorded at the Jetty, Conveyor and the Cement Plant. Only two 
individual native frogs were recorded. At least 10 echolocating bat species were present in the Project 
site, with four species able to be identified to species-level. At least four species of cave roosting bat 
were recorded and identified to species-level (two species of Rhinolophus; Hipposideros diadema, 
Miniopterus australis), with several others likely (other Miniopterus spp.; Taphozous spp.) to occur. 
Thus, up to a maximum of eight out of ten echolocating bat species recorded on the survey use caves 
for daytime roosting (Armstrong & Konichi, 2015).  

Figure 6-45 Black-spined Toad (Bufo 
melanostictus ) at the Cement Plant site 
(Trainor & Easton, 2015) 

Figure 6-44 Water buffalo at the Cement Plant Site 
(Trainor & Easton, 2015) 
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Figure 6-46 Bat recording equipment set up at the Jetty site 

Jetty Area 

The Indonesian Short-nosed Fruit Bat (Cynopterus titthaecheilus) was the only native mammal 
directly recorded with small numbers under palm fronds at the Jetty site. The Timor Inornate 
Bronzeback snake (Dendrelaphis inornatus) was observed in the leaf litter at the site. The Jetty site is 
characterized with low to moderate fauna habitat quality owing to the extensive disturbance to the 
natural vegetation (Trainor & Easton, 2015).  
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Figure 6-47: Indonesian Short-nosed Fruit Bat (Cynopterus titthaecheilus ) under a Corypha  
palm frond at the Jetty site (Trainor & Easton, 2015) 

 

Figure 6-48 Timor Inornate Bronzeback snake (Dendrelaphis inornatus ) observed under leaf 
litter at the Jetty Site (picture credit : inaturalist.org) 

 

Cement Plant  
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Figure 6-51: Limestone outcrop habitat recorded at the Cement Plant site.  

 

 
 Page 119 301012-02135-REP-0002Rev 1 : 02 February 2017 



  

TL CEMENT, LDA 

BAUCAU CEMENT PROJECT 

ENVIRONMENTAL IMPACT STATEMENT - CEMENT PLANT, JETTY, CONVEYOR BELT AND ASSOCIATED 

INFRASTRUCTURE 

 

Figure 6-52: Threatened Flora and Fauna recorded within the Project area  
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