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1 Executive Summary  
  

Timor Resources Pty Ltd acquired onshore PSC TL-OT-17-08 Block A in Suai 
Municipality on 7 April 2017 to immediately start exploration activities. The area is 
approximately 1,000 km2 in size extending along the coast for approximately 55 km and 
up to 30 km inland.  
 
The fundamental purpose of submitting this Environmental Impact Statement (EIS) and 
Environmental Management Plan (EMP) is to obtain Environmental License from 
authority (ANPM) and other relevant entities before the drilling. The Environmental 
License is to fulfill the requirement under the Decree Law No 5/2011. 
 
This Environmental Impact Assessment covers environmental baseline information as 
basis for future environmental observation during and after the drilling activities. The 
assessment is also to identify impacts of drilling activities to socio economics and physical 
environments such as land, air, water, population, flora and fauna and other aspects which 
may be impacted by the drilling activities. 
 
Timor Resources is planning to drill 5 wells within the area of 5 Sucos with details as 
follows, Kumbili well has depth of 1,470 meter and located in Suco Camanasa; Raiketan 
well has a depth of 1,946 meter and located in Suco Belekasak/Labarai; Karau well has a 
depth of 1,087 meter and located in Suco Matai; Lafaek has a depth of 2,903 meter and 
located in Suco Labarai; and Laisapi has a depth of 1,770 meter and located in Suco 
Tashilin. 
 
Well Karau, Kumbili and Laisapi are the first three wells which will be drilled as per 
commitment in the Production Sharing Contract (PSC) and in the event of success, Timor 
Resources will continue to drill Raiketan and Lafaek wells.  

Timor Resources has contracted Eastern Drilling to carry out the drilling activities which 
is expected to be started within Quarter 1 of 2020 after receiving the Environmental 
Approval from ANPM.  

The drilling will target below formation: 

a. The Pliocene-Pleistocene age of Viqueque Formation, syn-orogenic Basin. 
b. Lower Allochthon (Permian-Eocene) 
c. The Triassic-Jurassic age Babulu/Aitutu and Wai-Luli Formations beneath a 

regional metamorphic over thrust.  
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The area surrounding the well site at Raiketan, Laisapi, Kumbili and Lafaek are 
ecologically referred as primary forest, thin forest or secondary forest, savanna and 
wetland. Fauna species which were identified in well site area and plotted (from tracking 
activities) areas are birds and mammals. Some of those identified species have been listed 
and in the category of rare species or in near extinction according to IUCN.  

The oil well drilling activities will not cause significant negative impact to identified  bird 
species within well sites because  distribution of those bird species are categorized 
widespread residence, which means they can live, hide and feed in types of places such as 
tropical forest, woods, plantations and among community residences. Therefore those bird 
species can move out to above mentioned places when drilling activities are being carried 
out. 

 

Economic Components 

According to Socio-economic Census in 2015 by the Ministry of Finance, it indicated that 
58% of the population in Suai is living above international based poverty line. This means 
that there is still a significant number of people lives below international based poverty line 
with average income of $40.45 per month based on national priced index of 2014.   

The employment force in Suai reached 56.97% based on the 2015 Census which may have 
contributed to over 50% of people who lives above international based poverty line. The 
main economic contributor was from self-employment, services and sales. Apart from that, 
the fishing activity has also contributed to the employment sector. The fisherman involve 
in group or individual for commercial or subsistence fishing activities. The employment 
number in agriculture area has decreased over the years.  

Suai Municipality is located on the Southside of Timor-Leste, as such it is found to be less 
suitable for Tourism development in reference to S-3 (Sun, Sand and Sea). This is due to 
the high turbulent wave which prevents any water sport activities and to the presence of 
crocodiles in water (Edyvane et al., 2012).  

 
 
 
 
Social Components 

Covalima Municipality has 1,202.66 km2 of area size with projected population of 67,495 
persons. This means the population density in Suai is about 55.9/km2.  The literacy 
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A single main support camp is available in the centre of the drilling area and provides 
accommodation for the off-duty workforce, canteen facilities and provision for the 
collection and segregation of solid wastes, recyclable plastic bottles and tin cans and 
recoverable scrap materials. 

 

Figure 2. General Description of onshore Drilling Rig 
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The additives used for controlling fluid viscosity are organophilic clays such as amine 
treated bentonite clay or natural organic polymers such as starch, gum, xanthan, or guar 
gum.  Viscosifiers serve a dual purpose in providing carrying capacity to the fluid and in 
developing a filter cake on the borehole to reduce fluid loss to the formation.  Bentonite 
(sodium montmorillonite) is the primary clay used for viscosity; however, several other 
types of clays (attapulgite, sepiolite) are used as well. In some applications, bentonite is 
treated with a small amount of water-soluble polymer to extend the viscosity-building 
properties of the clay, however these inert clays and polymers have very low toxicity (Jones 
et al., 1986). 

Corrosion Inhibitor and pH Control  

Drill pipe corrosion and scaling are serious problems.  Corrosion of the drill string and 
casing during drilling can be caused by entrained oxygen within the mud or by acidic gases 
(CO, CO2 and H2S) produced during drilling.  Corrosion is reduced by the addition of 
oxygen scavenger such as sodium sulphite, ammonium bisulphite or zinc carbonate.  
Oxygen corrosion is also reduced by maintaining the drilling fluid at pH >11 by the 
addition of lime (Ca(OH)2).  This has the added advantage of stabilising the emulsions in 
the muds. 

Fluid-loss Reducers 

If properly conditioned, drilling fluids should deposit a layer or filter cake on the wall of 
the borehole to help prevent liquid from the mud from entering the formation. These fluid-
loss reducers are primarily the clays used for viscosity control, and material such as 
polymers.  Both natural and synthetic polymers have been utilised as fluid-loss reducers. 

Starch was one of the first polymers used, followed by sodium carboxy-methylcellulose 
(CMC), and several varieties of polyanionic cellulosic polymers, terpolymers and 
polyacrylates.  The earlier natural polymers were subject to bacterial decay and required a 
preservative. Paraformaldehyde, originally added to starch as a preservative, increased 
toxicity. However, the newer polymer systems are less susceptible to bacterial problems, 
and the need for preservatives in this regard has declined. The toxicity of the major 
polymers used today to control fluid loss (CMC, polyacrylates, etc.) is low-to-non-
measurable (Jones et al., 1986 and Leuterman, et al.,1989). 

Commercial Chemicals 

Many commercial chemicals are utilised for speciality functions in drilling fluids including 
pH control (caustics), ion balance (potassium sources, carbonates), and corrosion control 
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(zinc compounds). Most of the elements are naturally present in the environment and are 
used in limited quantities in the industry. 

Lost Circulation Material  

Lost circulation additives are primarily water-insoluble fibrous, filamentous, granular, or 
flaked material, with the most common materials used being nut shells, mica, cellophane 
and paper. 

These naturally occurring products have not traditionally been bioassay-tested in drilling 
fluid systems because they are chemically inert and perceived to be non-toxic at the level 
used. Any detrimental effect would be related to a mechanical, abrasive smothering action 
rather than chemical toxicity. 

Specific-Use Additives 

Lubricants are frequently utilised in water-based systems to reduce friction and prevent 
sticking. The traditional practice when pipe stuck was to pump a spotting fluid (50 to 100 
barrels of No.2 diesel) into the stuck area to help free the drill string. The oil was later 
removed for separate disposal or mixed into the mud system as an added lubricant. Diesel 
spots have declined in use, because of regulatory constraints, and are being replaced by a 
variety of less toxic mineral oils. Lubricants containing oils can have relatively high 
toxicity levels.  However, if used selectively and in moderation, regulatory compliance is 
still met.  A number of additives (e.g. emulsifiers, defoamers, surfactants, detergents, 
corrosion inhibitors and bactericides) are used at low concentration to impart specific 
characteristics to a mud or to treat problems. The toxicity of these products vary greatly; 
however, such a small volume is used so that the toxicity of the overall mud system is low 
enough to meet regulatory compliance (Jones et al., 1986, Leuterman et al., 1989 and 
Hudgins, 1991). 

Cement Chemicals 

Portland cement is the largest component of the cement chemicals and is essentially made 
up of materials such as sand, alumina and bentonite clay, with calcium and sodium chloride 
occasionally present.  These basically inert materials comprise about 97-98% of the usage 
and discharge. 

Any other categories of chemicals used are added to impart special properties to cements 
and often placed deeper in the well. These other chemicals are not normally discharged 
except as contamination in drilling mud. Minor amounts may be discharged when mixing 
systems are flushed. 
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designs are provided in the figures below, these are expected to be similar to the final 
configuration. 
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Typical Well Diagram 

 
Figure 4. Typical Well Profile A (TR, 2019) 
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Figure 5. Typical Well Profile B (TR, 2019) 
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Figure 8.Visual site map of Kumbili Well 
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Figure 9.Visual site map of Laisapi Well 
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4.7 EIS Structure 

 
The EIS is prepared in accordance with the template provided in Annex 4 of the Diploma 
Ministerial No.46/2017 of 2nd August. Hence, this EIS contents contain:  
 
1. Executive Summary.  
2. Details of the Project Proponent.  
3. Details of the EIA consultants.  
4. Description of the Project.  
5. Policy, Legal, and Institutional Framework 
6. Description of the Environment.  
7. Climate Change.  
8. Al ternatives.  
9. Impact Assessment and Mitigation Measures.  
10. Social Impact Assessment.  
11. Economic Assessment.  
12. Summary of Environmental Management Plan.  
13. Public Consultation and Information Disclosure.  
14. Difficulties encountered.  
15. Conclusions and recommendations; and  
16. Non-Technical Summary.  
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International Legislation 

International Finance 
Corporation  
Environmental, Health and 
Safety Guidelines for 
Onshore Oil and Gas 
Development; April 30th, 
2007 

The Environmental, Health, and Safety (EHS) Guidelines 
are technical reference documents with general and 
industry specific examples of Good International Industry 
Practice.  The guidelines are industry specific for onshore 
oil and gas and are designed to be used together with the 
General EHS Guidelines document (see below), which 
provides guidance to users on common EHS issues 
potentially applicable to all industry sectors. 

Provide guidance on the application 
of good environmental practice. 

International Finance 
Corporation  
Environmental, Health and 
Safety General Guidelines; 
April 30th, 2007  

The Environmental, Health, and Safety (EHS) Guidelines 
are technical reference documents with general and industry-
specific examples of Good International Industry Practice.  

Provide guidance on the application 
of good environmental practice.  

United Nations Convention 
on Biological Diversity 
(UNCBD) 

 

The Convention on Biological Diversity (CBD) entered 
into force on 29 December 1993. It has 3 main objectives: 

1. The conservation of biological diversity 

2. The sustainable use of the components of 
biological diversity 

Timor Leste is rich of the 
biodiversity with significant 
ecosystem and endemic species. 
The country signed the convention 
in 2001. 

As the project could have impacts 
on the flora and fauna or risk to the 
loss of the biodiversity, it is 
fundamental principle for the 
project proponent to prevent or 
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Cultural Heritage 
Legislation: 

UNESCO Convention on 
Natural and Cultural 
Heritage  

 

The convention mandates each signatory  party to identify, 
protect, conserve, transmit and present to the future 
generations of the cultural and natural heritage   

As the Timor Leste is a signatory 
member of this convention 
therefore this project activities 
ensure the protection and 
conservation of any cultural and 
natural heritage around the project 
locations 

Noise and Vibration 
Standards and 
Regulation: 

WHO guideline for 
community noise  

 

This WHO guideline is used to measure the noise level aroun 
the community areas and ensure  the protection of  people from 
discomfort enviroment and potential noise induce hearing loss   

This guidance is used to ensure the 
noise levels arising from the project 
activities are contained or mantained 
between the WHO set values to protect 
everyone at or near the project 
locations are effected by unwanted 
sound caused by the project activities.  

Air Quality Guidelines:  

WHO Air Quality 
Guidelines  

 

WHO Air  Quality Guidelines (AQG) offer guidance on 
threshold limits for key air pollutants that pose health 
risks and provide a reference for setting air pollution 
targets at regional and national levels to improve air 
quality. 
  

Air  quality guidelines have been published by WHO in 
1987 and they were revised in 1997. The 2005 update 
represents the most current assessment of air pollution 
health effects, based on an expert evaluation of the 
scientific evidence. The guidelines offer recommended 

The air quality benchmark is used 
as reference by the project 
proponent is the WHO air quality 
guidelines.   
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Table 8. Karau Air Temperature and Relative Humidity  

Location Time Temperature 
(°C) Relative Humidity (%)  

KAQN1 8:25 27.4 65.8 
 17:04 35 52.6 

KAQN2 8:51 31.2 55.3 
 17:18 32.3 58.7 

 
 

 

Table 9.Kumbili Air Temperature and Relative Humidity  

Location Time Temperature 
(°C) Relative Humidity (%)  

KmAQN1 6:19 26.1 73 
  10:21 34.2 49.4 
KmAQN3 6:31 26.1 73 

 10:07 32.6 53.5 
KmAQN4 10:18 31.2 61 
KmAQN5 12:01 32.5 61.2 

 

 

Table 10.Laisapi Air Temperature and Relative Humidity  

 

Location Time Temperature 
(°C) Relative Humidity (%)  

AQN1 6.59 25.8 65.6 
  9:53 33.6 54.3 
 2:19 34.1 53.8 

AQN2 7:17 28.8 57.3 
 2:46 34.4 50.4 

AQN3 7:40 28.8 56.4 
 2:46 34 50.4 

AQN4 8:30 27.5 64.2 
AQN5 10:40 31.4 52.5 
AQN6 1:15 36.1 48.2 
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Figure 22.Temperature around the Karau Well 

 

 
 

Figure 23.Relative Humidity around the Karau Well 
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Figure 26.Humidity Percentages at and around the Kumbili Well Site 
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Figure 34.Humidity around the Raiketan Well 

6.1.4.2 Noise 

 
Similarly, the noise was measured at time and locations same as air quality measurements. 
Noise levels in all well locations and its surroundings still within the WHO and any other 
internationally recognized standards. Below tables and graphs below show the sound levels 
or noise propagations at and around the well locations were measured.  

Graph below shows the noise levels of different sampling locations around the five 
proposed wells. 
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Figure 35.Noise around the proposed Five Wells Locations 

 
 

6.1.4.2.1 Karau Well 

 
Noise levels at the Karau well site and its nearby locations were taken at the three different 
locations between radius 125 meters and 700 meters from the well site. Main consideration 
was given to the density of the population, traffics, topography, vegetation, building and 
industrial activities nearby the well locations during measurements, therefore noise at the 
well site or zero point was not taken. Overall, noise levels fall within the standard limits 
which were between 39 dBA and 75 dBA and Table and graphs below show the noise 
levels around the well site. 
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Table 21. Noise levels around the Karau Well 

Karau Noise levels 

Location Time Noise (dBA) 

KAQN1 8:25 39 
  17:04 59 
KAQN2 8:51 75 
  17:18 73 
KAQN3/AAQ2 14:50 52.5 

 

 

Figure 36. Noise Levels around the Karau Well 
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Figure 37. Noise around the Kumbili Well 

 

6.1.4.2.3 Laisapi Well 

Similarly, the noise survey at Laisapi well areas were done considering the various 
environmental aspects such as community area, schools, vegetation and other important 
species of fauna. The noise levels at and around the Laisapi well generally within the 
standards set by the WHO and other international recognized bodies. The survey was 
conducted in the six different locations between the radius zero and four kilometers from 
the well site.  
 
Table below indicates the noise levels measured at six different locations. 
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Table 23. Noise Levels around Laisapi Well 

 

Laisapi Noise levels 

Location Time Noise (dBA) 

AQN1 6.59 55.5 
  9:53 61.5 
  14:19 58.5 
AQN2 7:17 45.1 
  14:46 52.5 
AQN3 7:40 60.3 
  14:46 62 
AQN4 8:30 50.9 
AQN5 10:40 53 
AQN6 13:15 58.7 

 
 
 

 

Figure 38. Noise Level around the Laisapi Well 
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6.1.4.2.4 Lafaek Well 

Noise levels at the Lafaek well site and its nearby locations were taken at the three different 
locations between radius 0 meters and 1,100 meters from the well site. Similarly, 
consideration was given to the density of the population, traffics, topography, vegetation, 
building and human activities nearby the well locations during measurements, therefore 
noise at the well site. Overall, noise levels fall within the standard limits which were 
between 42 dBA and 62 dBA and Table and graphs below show the noise levels around 
the well site. 

Table below and graph below show the noise levels at the well site and its surroundings 
were considered to be impacted during the drilling campaign.  
 
 
 
 

Table 24. Noise Levels around the Lafaek  Well 

 
Lafaek Noise level 

Location Time Noise (dBA) 

AQN1 9:39 51 
AQN2 9:56 42 
AQN3 10:20 62 
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Table 25. Noise Levels around the Raiketan Well 

Raiketan Noise level 

Location Time Noise (dBA) 

RAQN1 10:58 49 
RAQN2 10:42 55 
RAQN3 15:10 53.5 
RAQN4 16:46 62.1 

 
 

 
 

Figure 40. Noise Levels around the Raiketan Well 
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Figure 45. Map Shows the Air Quality and Noise Sampling Points at Karau Well  
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Figure 46. Map Shows the Air Quality and Noise Sampling Points at Lafaek Well 
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Figure 47. Map Shows the Air Quality and Noise Sampling Points at Laisapi Well 
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Figure 48. Map Shows the Air Quality and Noise Sampling Points at Raiketan Well 
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Total 
Coliform 

CFU/100m
l 0 TNC 0 TNC TNC TNC 

E.Coli CFU/100m
l 0 TNC 0 TNC TNC TNC 

 
For salinity, as WHO guidelines do not have specific standard value, thus it is 
recommended to use Australian-EPA salinity level in In-Land water, which is ranges 
from Fresh to Hyper-Saline water type, as follows, see  

Table 29 below. 

 

Table 29.Australian-EPA standard value for Salinity 

In -Land water 
Category  Salinity (mg/L) 

Fresh Water up to 1,000 
Fresh to brackish  1,000 to 3,000 
Brackish 3,000 to 5,000 
Saline 5,000 to 35,000 
Hyper-saline 35,000 and above  

 
 
Even though the likelihood impacts to the surface water around the well locations are 
considered low, TR has conducted numbers of the surface water testing physically, 
chemically and bacteriologically in accordance with the WHO water quality guidelines. 
The tests were performed by SAS Laboratory in Dili which is required to identify and know 
actual surface water quality within the well locations, also ensuring that any water sources 
will not be contaminated by the drilling activities for the duration of the drilling project 
campaign.  

Based on the Laboratory testing results that the selected surface water sources had been 
tested already had been contaminated by E.Coli, Total Hardness and some of them 
contained heavy metals. Therefore, TR has fully committed to prevent any further 
contamination caused by its drilling activities to any water source in Covalima. See Test 
result above on 

 

Table 28. 
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Figure 51. Pictures of Surface Water Sampling  
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Figure 52. Pictures of Ground Water Sampling 
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 Coastal and Sea Water  

There are few coastal waters which were identified during the baseline survey such as 
swamps and estuaries, namely We Tane Sikun, We Luruk, We Seuk Lae, We Fesawa, We 
Kaduak etc (refer to section 6.1.5 above). These swamps and estuaries are located in Suco 
Kamanasa, Labarai, Tasilin and Raimea.  We Dare and We Fesawa swamps are used by 
some locals for their cultural ceremonies as well as serving as habitats for certain flora and 
fauna species such as Cacatua sulphurea, Corypha elata, Casuarina sp, Excocaria sp and 
Pandanus sp etc. 
 
 
 

Table 32. Distance of coastal water to wells locations 

 

Distance of Wetlands to the nearest Well 
 

We Dare 
1.6 Km to Kumbili 

4 Km to Lafaek 

We Tane Sikun  2 Km to Laisapi 

We Seuk Lae 3.2 Km to Kumbili 

We Fesawa 5 Km to Laisapi 

We Kaduak 7 Km to Kumbili 

We Luruk 4.3 Km to Kumbili 
 
The characteristic of the above coastal waters nearby the wells site are described below. 
 
a. We Dare 

 
We dare is a coastal wetlands forest with no surface water present on the surface. We 
categorize it as wetlands due to the fact that the soil in this area is constantly wet. It located 
about 1.3 Km from the proposed Kumbili well site. The area consists mainly of Canarium 
sp (Kiar) which is a critical habitat for the critically endangered species Cacatua sulphurea 
and near threatened species Ducula rosacea. The area also possesses a cultural significance 
to the local community along the coast.  
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g. Raiketan River Estuary 
 

It is located at the flood plain of the river with the water regime highly dependent on the 
water from the river during raining period. It terms of flora, the estuary consist mainly of 
Corypha elata, Casuarina sp and Pandanus sp. Birds observed during the fieldwork in this 
estuary include Egretta sacra and Egretta novaeholandiae. 
 
 
 

 Soil  

In general, Suai soil characteristics are mostly entisols with fluvents sub-order 
classification (S.J. Thompson, 2011). The soil map shown below represents the soil 
classification of Timor-Leste in according to the soil order and sub-order.    
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Within the study area, no mangroves forest identified during the fieldwork except one small 
forest in We Fesawa area. However, mangrove forest is not being studied in this report due 
to great distance from the proposed well location. 
 

 Corals 

All proposed well locations are located between 700 and 7000 meters (Kumbili and 
Laisapi) from the beach, so there are no corals identified around the well locations.  

 
 Fisheries  

Timor-Leste fisheries sector is made up of subsistence, artisanal, semi industrial and 
industrial fishing. Timorese fisheries activities mostly subsistence and artisanal, the semi 
industrial sector is mostly dominant by foreign origins. The fisheries activities in the 
country are generally use small scale boats which are mostly non-motorized. These fishing 
boats normally utilize low technology fishing gears such as gill nets, hook and lines to 
catch sardines, mackerel and flying fish (Angarita et al, 2019). Table below indicates the 
fishing fleets are used according to each fishery sector. 
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 Protected Areas and National Parks  

 
There are several protected areas and one National park recognized in Timor-Leste. 
Within Covalima Municipality, there are three protected areas such as Tilomar reserves, 
Mount Taroman, and Komuoan / Onu bot (  



 
 

                                       External                                                        Page 142 of 266  
  

Table 33). Location of all three protected area are far from the proposed drilling location 
and the impact will be unlikely.  


























































































































































































































































