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1 EXECUTIVE  SUMMARY  

Timor Resources proposes to drill an exploration well as follow up to the 2019 seismic 

acquisition program at one location within the Post Administrative Hatu-Udo, Ainaro 

Municipality, the well location is named as follows: 
 

¶ ñRusa-1 Wellò ï Suco Foho-Ai-Lico 
 

The well will occupy a site of 1 ha within an approximate 2.5 ha levelled and stabilised area 

during the drilling operation, for a period of approximately 2 months. In the case of an 

unsuccessful well, the site will be rehabilitated to its original condition or handed over to an 

agreed after-use. In the case of success, the well will be suspended pending further appraisal. 
 

The drilling operations will be conducted on a 24-hour, 7 day a week basis. Driving and non-

essential operations will be restricted to daylight hours as much as possible. Dust and noise will 

be monitored and kept within the allowable limits as required by applicable laws and/or good 

industry practice. 
 

Timor Resources will minimise the impact on the neighbouring communities and environment 

as much as is reasonably possible. Public consultations will be conducted in concert with the 

authorities and any concerns that are raised by the public will be considered and a mutually 

acceptable solution will be sought. 
 

Timor Resources will employ crews from the local area as much as possible, providing that they 

have appropriate qualifications for the position and are medically fit for the work. 

1.1 PURPOSE 

Timor Resources, a company registered in Timor-Leste under TIN 20032094, and Timor Gap 

the National Oil Company of Timor-Leste entered into Production Sharing Contract PSC TL-

OT-17-09 for petroleum operations on the 7th of April 2017. The Contract made under the Law 

No.13/2005 enables exploration activities to be carried out for the purpose of development and 

exploitation of Petroleum in the Contract Area. Timor Resources is the Project Proponent and 

Operator who on behalf of the Contractor group seeks to drill a single exploration drilling in good 

oil field practice. The Contract Area defined by PSC TL-OT-17-09 is an area that covers 1,291 

km2, including 1,002.4 km2 onshore extending along the coastline for approximately 52 km and 

up to 30 km inland, and 288.6 km2 of the near offshore for an average distance of 6 km from the 

coastline (Figure 1-1). 
 

Based on Article 5 (defining project scope) chapter III environmental assessment information 

phase under Decree Law No.5/2011 Environmental Licensing and ANPM decision on category 

for drilling project in PSC TL-OT-17-09 ANPM/HSE/S/20/096 dated 13th August 2020, the 

proposed project that falls in Category A, thus requires a formal environmental assessment. The 

structure of the assessment process follows that is set out in the Annex IV of the Ministerial 

Diploma No.46/2017 of the 2nd of August 2017. Further, Law No.5/2011 requires that full details 

of the project are disclosed to the public and that the public are engaged in public consultations 

as required in Ministerial Diploma No.47/2017 of the 2nd of August 2017 related to Public 

Consultation Procedures and Requirements During the Environmental Assessment process. 
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Figure 1-1. Map of Proposed Project Location and Well Area of PSC TL-OT-17-09 
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1.2 SUMMARY OF ACTIVITIES  

1.2.1 Project Description 

The project activities are broken down into three phases with regard to impact assessment: Pre-

drilling/Construction, drilling operations, decommissioning and project activities are 

summarised as follows: 
 

Geotechnical, Geochemical and Topographic surveys - Surveys are conducted to gain 

understanding of the topography and soil characteristics of the wellsite and road access to 

undertake site design, planning and subsequent civil works. The topographic and geotechnical 

information is used in combination, to provide input to the civil works design for surface water 

management and erosion control. 
 

Land Clearance for Road Access and Site Construction - The arable topsoil and vegetation is 

stockpiled on the side of the lease within the fence line or in the case of access corridors, to the 

side of the road. The topsoil will be used to rehabilitate the site once drilling is completed in 

areas which are no longer required. The access roads will have a rock pavement up to 50 cm 

thick, constructed on compacted sub-grade to form a road pavement 6 m wide, within a clearance 

corridor of 10 m to 20 m. 
 

Road and Bridge Surveys - Surveys have been conducted on existing roads, bridges, and 

highways and mapped for the rig moves (Symes 2020). All options have been reviewed for 

transportation, loads will be managed within the appropriate allowable road load capacity. The 

information will be input to the rig move report. 
 

Establish Water Supply - Daily water needs for drilling are estimated to be up to 60,000 L per 

day. Water will be sourced from local contractors. Water storage tanks on site will be filled and 

a mud system mixed prior to spud of the well. The level of offtake from the water source will be 

such that it is not detrimental to the supply for other users. 
 

Wellsite - The wellsite area of 2.5 ha will be cleared of topsoil to storage then bulk earthwork to 

form the drilling pad that will have a rock pavement up to 50cm in thickness in the rig operating 

area. The wellsite incorporates: two mud pits with a combined operating volume of 

approximately 1908 m3 (12,000 bbls), lined with a High-Density Polyethylene (HDPE) 

membrane; drainage ditches incorporating pollution control pits; diesel tank secondary 

containment; wellhead cellar: flare pit; and septic tank/leach field for the mini-camp sewage 

treatment. 
 

Drilling Operations - The well design is based on interpreted geological and geophysical data. 

The Drilling operation will be conducted as per the well specific drilling program as approved 

by ANPM. The procedures employed will be standard onshore oilfield best practice. Drilling 

operations will be conducted around the clock. The time taken to drill a bore hole depends on the 

depth of the hydrocarbon bearing formation and the geological conditions and is expected to be 

in the order of 30-40 days. 
 

Well Testing - Where a hydrocarbon formation is found, initial well tests, lasting up to a month, 

may be conducted to establish flow rates and formation pressure. These tests may generate oil, 

gas and formation water, each of which will be managed on site. 
 

Rig Move - Rig move routes have been assessed including review of road width, intersections, 

bridges, community and public infrastructure.  
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Decommissioning - If the well does not contain commercial quantities of hydrocarbon, the site 

is decommissioned to a safe and stable condition and restored to its original state or to a state as 

agreed with landowners and approved by the appropriate authorities. Open rock formations are 

sealed with cement plugs to prevent upward migration of wellbore fluids. 

1.2.2 EIA Activities  

The main stages completed in the preparation of this EIS are as follows:  
 

Project Description - Prepare the formal Project Description submission following Ministerial 

Diploma 46/2017 Annex I. 
 

Terms of Reference - Determine the main components of the project proposal and study area, 

define legal requirements, environmental description, methodologies for undertaking the 

assessment, alternatives, identify potential significant issues, following Ministerial Diploma 

46/2017 Annex III. 
 

Consultation - Information provided to local authorities and the public about the project so that 

parties can make informed contributions to the project and EIA process, and take account of 

issues raised by consultees. Stakeholder consultation with the affected communities in the project 

area has been underway since before the 2019 seismic survey. 
 

Baseline Survey - Completed baseline survey to identify existing environmental conditions. 
 

Impact Identification and Prediction  - Assessed the likely effects of the well program on the 

environment. Direct, indirect, short, medium and long term, positive and negative effects covered 

for pre-project/construction, operations and decommissioning. The assessment focused on key 

issues, through scoping, and the scale and significance of potential impacts were predicted. 
 

Significance of Impacts - Following impact identification and assessment, the significance of 

the effects on the environment and the local community were determined by reference to an 

accepted criteria and standards using subjective judgement. 
 

Impact Mitigation  - The measured impact and assessment of its significance lead to the 

determination of mitigation measures. 
 

Preparation of the Environmental Impact Statement (EIS) - Following Ministerial Diploma 

46/2017 Annex IV. 
 

Preparation of the Environmental Management Plan (EMP) - Following Ministerial 

Diploma 46/2017 Annex VI. 

1.3 ALTERNATIVES  

The following alternatives were assessed as part of the project: 
 

¶ ñNo Projectò - A ñNo Projectò alternative was rejected. 

¶ Well location - The area surrounding the optimal well location was analysed to assess 

the impact on the environment, community, and cost of the various alternatives. These 

considerations are not mutually exclusive so have been considered in terms of a risk 

assessment based on the location of alternatives within the viable proximity of the optimal 

location. 
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¶ Project Design (vertical v directional drilling) - An early decision was made to opt for 

vertical, straight holes on safety and cost grounds, however for completeness a short 

description of vertical versus directional drilling was provided. 

¶ Water Source - Water supply will be met by local suppliers since the level of offtake is 

such that it is not detrimental to the supply for other users. A water well is available at 

Betano camp. 

¶ Power Supply - There is no immediate source of mains power supply at the Rusa-1 well 

location, thus, power for the rig will be provided from diesel generators on site to ensure 

consistent supply, the Betano camp will utilise mains supply with a backup generator as 

required. 

¶ Cuttings Disposal - Cuttings will be buried in an impermeable liner on site after 

dewatering. 

¶ Drilling Fluids ï Water-based drilling fluids will be utilised throughout the project. 

1.4 ENVIRONMENT  

Climate and Meteorology - The climate of Timor-Leste is characterised by extreme conditions. 

In the north of the island there is little or no rain for almost eight months of the year. The island 

has a monsoon climate, typical for the Asian tropics. From December to March northwest to 

southwest winds prevail, bringing the principal wet season for the year to most parts of the island. 

From May until October southeast to northeast winds prevail, bringing mostly dry conditions, 

except on the south coast and the southern slopes where the wet season persists until July. 

Average annual rainfall is around 1,500 mm, varying from 565 mm at Manatuto along the north 

coast to 2,837 mm at Lolotai in the central-western mountains. As is common in most tropical 

locations, extremely heavy rainfall occasionally occurs in Timor-Leste during relatively short 

time intervals.  
 

There is little temperature variation on either a diurnal or a seasonal basis. Temperature variations 

mainly occur with altitude. Average annual temperatures decrease from 27 oC at sea level to 24 
oC at 500 m; 21 oC at 1 000 m; 18 oC at 1,500 m and 14 oC at 2,000 m. Relative humidity varies 

between 70 and 80 percent, which makes the climate humid in general, but pleasant (FAO, 2016).  
 

The tropical cyclone season in the Timor Sea normally runs from November to April. Many 

tropical storms and cyclones originate or pass through the Timor Sea. Between 1964 and 2002, 

25 cyclones were recorded (NAPA, 2010). 
 

Geology - Within PSC TL-OT-17-09 most of the older rocks from Permian to Triassic in age are 

well represented in the north and southwest of the field area. Mt. Cablac is covered by Triassic 

Perdido Group and interpreted to be thrusted over Lolotoi Complex. southeast and southwest of 

Mt. Cablac is covered by syn-orogenic deposition of Batu Putih and Viqueque Group. Permo-

Triassic units commonly topped by Baucau limestone are well exposed between the Belulik river 

(Cassa Bridge) and Caraulun river near Same. A Late Cretaceous unit of Wai Bua Formation is 

cropping out in central Betano and its surrounding area. 
 

At the location of Rusa-1 the rock units range from Permian to recent in age.  
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Topography - Significant topographic features around the project area include: 
 

¶ Mt. Cablac coupled with low to high grade Lolotoi metamorphic controls the north to 

northeast morphology.  

¶ A coral limestone platform covers most of the western part of the project area with 

average height 300 m above sea level.  

¶ The northeast and eastern parts are dominated by Mt. Bian and Mt. Manumera and extend 

to Mt. Kaitaba and Mt. Cnuamotukleten. 

¶ Mt. Akadirukau with a height 160 m above sea level occurs to the south of the project 

area with an alluvial plain extending towards the sea.  

¶ In the far northwest the landscape is controlled by recent deposition of the Batu Putih 

chalk that is expressed in a low relief to moderate morphology with an average height 

120 m above sea level.  
 

Air Quality - The ambient air quality data collected at the three sensitive locations for sulphur 

dioxide (SO2) and nitrogen dioxide (NO2) and ozone (O3) were all below 1 µg/m3, the detection 

limit of the instrumentation, thus well within the WHO Standards. 
 

The concentration of dust particulate of PM2.5 at the three receptors are generally within the WHO 

24-hour standard of 25 µg/m3 except for peaks that occur at peak traffic hours between 06:00 and 

09:00 and again at 18:00-19:00. There appears to be an anomalous reading at Aldeia Raimerlau 

at 23:00. 
 

PM10 data at Rusa-1 drilling location are for the most part below slightly above the WHO 24-

hour standard of 50µg/m3 with a maximum at Aldeia Fatukabelak of 14086 µg/m3 between 05:00 

and 07:00 which might be attributed to cooking fires, levels are again slightly elevated from 

19:00-23:00 with values between 70 and 86 µg/m3. Similar values and patterns are observed at 

Aldeia Raimerlau, but remain above the WHO standard of 5086 µg/m3 throughout the day. 
 

PM10 levels at Aldeia Sessurai are within WHO standard at night time between 22:00 and 08:00, 

but are much elevated during the day reaching a maximum of 500 ï 725 µg/m3. It should be 

noted that the sampling location at the school in Sessurai is on the main road between Betano 

and Same, thus is considered to be a result of high traffic volumes during the day. 
 

In the case of diesel generators and vehicle engines the emissions levels were calculated based 

on fuel usage and using recognised emission estimate methodology. The well program is 

expected to take 40 days and based on this the emissions were calculated at some 480 tonnes 

CO2 and 500 tonnes GHG for the single well. The levels are insignificant in comparison with 

other operations in Timor and globally. In 2018, CO2 emissions per capita for Timor-Leste was 

some 275,000 tonnes. 
 

The total release of CO2E during the drilling operation is estimated to be 490 tonnes of CO2E for 

the well. Significant greenhouse gas (GHG) emissions occur from all oil and gas operations 

worldwide (>100,000 tons CO2 equivalent per year) IFC (2007). 
 

Timor-Leste is a minor emitter of greenhouse gases, and therefore mitigation is not currently an 

important issue in the country, but adaptation will be (World Bank 2009). Carbon dioxide 

emissions (0.2 tonnes) are low compared with Indonesia (1.4 tonnes) but at the same level as Lao 

PDR. The GHG emissions arising from the proposed activities are insignificant (approximately 

0.2 %), and therefore will not significantly impact the environment. 
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Noise - As with air quality noise levels were measured in the project area and additional 

secondary data from the Betano Petroleum Refinery and Beaço LNG Plant EIS study and the 

Suai Supply Base project (Worley Parsons 2012a and 2012b) accessed with both compared 

against IFC Guidelines (IFC 2007a) and WHO guidelines for community noise (Berglund et. al. 

1999).  
 

Overall the noise levels measured during the baseline survey at the three sensitive receptors are 

between 30 dB and 61 dB, with most below the residential limits of 55 dB (day time) and 44 dB 

(night time). There is a marked difference between the locations with the highest levels recorded 

in Aldeia Sessurai at the school, which is on the main road, where maximum levels between 

11:00 and 18:00 were in the range is 48-61 dB outside these hours levels are in the range 35-47 

dB. 
 

The expected levels of noise during operations will be in the region of 40-60 dB(A) at the 

perimeter fence falling to 30-40 dB(A) 350 m from the drilling rig.  
 

Surface and Groundwater - A total of three water samples were collected and tested by the 

National DNSAS laboratory in accordance with the WHO Drinking Water Guidelines (WHO 

2011). All physical test results are within the WHO/East Timor Guidelines cited by DNSAS. pH 

is as expected at 7.8-7.9. TDS readings were 363 mg/L in sample 01 and 03 but higher in sample 

03 at 632 mg/L indicating sample 02 from the small creek may be more open to soil erosion and 

runoff (see Figure 6-43 above). Turbidity (NTU) was higher in sample 1 which is to be expected 

in the open flowing river (see Figure 6-42 above), whilst the more protected areas in sample 2 

and 3 were significantly lower at 0.4 NTU. 
 

Chemical test results are all well within the WHO/East Timor Guidelines cited by DNSAS, with 

the exception of Total Hardness (135-200 mg/l) and Total Alkalinity (140-205 mg/l) which is as 

expected given the limestone rock structure.  
 

In terms of bacterial test sample 1 and 3 were zero, but some contamination was observed in 

sample 2 (the small creek) at 2 CFU/100ml which might be related to the faecal runoff from 

animals grazing near the creek. 
 

Soil - Common soils found in Timor are Vertisols, Luvisols and Fluvisols (UN Food and 

Agriculture Organisation   map based on Garcia and Cardoso (1978) data and divided soil texture 

into ten divisions: clay, clay loam, loam, organic, sand, sandy clay, sandy loam, silty clay, silty 

loam and variable. Mostly Timor island is covered by clay and loam and rarely organic soil. 
 

Biodiversity, Flora and Fauna - four transects were observed at the well location and detail is 

provided of the biodiversity, flora, and fauna observed along each transect 
 

¶ Biodiversity:  the immediate wellsite includes secondary forest, primary forest, savanna, 

teak plantation, including agricultural farmland and landscape area. The existing natural 

resources at the wellsite has no critical habitat according to national legislation and per 

the Ramsar Site international agreement. 

¶ Flora:  Plants identified at the well location include: Casuarina sp, Acasia sp, Ziziphus 

sp, Scleoreza oliosa, Corypha elata, Ficus sp, Timonia timun, Sterculia foetida, Toona 

sureny, Nauclea orientalis, Tectona grandis and Gmelina arborea. None are classed as 

threatened or with limited geographical expansion in accordance with IUCN Red List. 

Transect 1 at a distance of 1.2 km from Rusa-1, identified Pterocarpus indicus as Near 

Threatened species (NT). 
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¶ Fauna: Observations from transect 1 identified a secondary ecosystem that is an 

important habitat for 26 bird species, particularly Turacoena modesta and Aprosmictus 

jonquillaceus considered Near Threatened (NT). Mammals and reptiles species identified 

outside the Rusa-1 location include: Macaca Facicularis (NT), Phalanger orientalis (VU) 

and Gekko gecko, Trimeresurus insularis, Greater reticulated phyton, Crocodylus sp, 

Turtle sp, Hydrophis sp. Bird species of limited geographic expansion (rr) or rare species 

identified in centre Rusa-1 location such as: Philimon inornata (NT) no Saxicola 

Gutturalis (NT), 6 species with limited geographic expansion (rr) 
 

The drilling activities will not cause any significant negative impact since species identified will 

migrate to the same type of forest in another similar area if disturbed during the short program. 

Their distribution is categorised as widespread residence, i.e. they can move out to other locations 

when drilling activities are being carried out. 
 

Land access and resettlement 

The project does not require any resettlement of people. Land use and land access have included: 
 

¶ Negotiations in good faith and in a respectful and reasonable manner. 

¶ Consultation with landowners to obtain their consent. These consultations typically 

covered the impact and term of the proposed use or access, employment and business 

development opportunities. 

¶ A community land use agreement. 

¶ Compensation and land rental with local landowners for land use in accordance with the 

Timor-Leste rates, as required by the Onshore Decree Law of Timor-Leste. 

Compensation payments are transparent and made in the presence of relevant community 

and government representatives or independent observers. 
 

Economic - Most of the population in Suco Foho-Ai-Lico, Post Administrative of Hatu-Udo, 

Municipality of Ainaro consist of farmers, commercial activities and fishermen, other are official 

civil servant (approximately 10 %). Frequently these farmers earn their income from selling their 

local farming products to the customers such as corn, cassava, vegetable, banana, and teak wood. 

Supplementing their income supported by collecting and selling firewood, construction materials 

such as sand and rocks that they collected from the nearby rivers. Some small business owner 

established their mini stores (Kiosk); however, with only a small quantity of services provided. 

Due to low income or limited source of revenue, some of the local communities live under the 

poverty line. 
 

The  populations of Ainaro and Manufahi are two of the lowest in Timor-Leste when compared 

with other municipalities. The total number of population in Ainaro and Manufahi municipality 

are 64,615 and 53,691, respectively. A total of 4,373 live in the Suco Foho-Ai-Lico in which  the 

Rusa-1 well will be located. 
 

Social - Interviews were conducted in the area with stakeholders during the EBS with local 

government officials such as Municipality Administrators, Sub-district Administrators, Hospital 

Management, PNTL Commander, Chefe Sucos, Chefe Aldeias and Lia Nain. The objectives of 

the interviews were to obtain the local information and data for the following social components: 

population and communities, health profiles, existing institutions, schools and health facilities, 

community and family structure, land and property owners and other common or individual 

rights. 
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In the Ainaro Muncipality the most spoken language is Mambai and Tetum Prasa (National 

Language) and small number of the population  speak Bunak, Kemak and others. Likewise, the 

majority of the population in the Manufahi Municipality speak Mambai and Tetum Prasa, as well 

as Tetum Terik. There are also small number within the population of Manufahi that speaks 

Lakalei, Bunak, Ismi and Idate.  
 

Literacy in Timor-Leste is considered to be one of the major challenges, census 2015 indicates 

that it actually increased from 79.1 % in 2010 to 84.02 % in 2015 for the population aged 15 to 

24 years of age.  
 

There are a total of 109 schools in Ainaro and 835 schools located throughout the municipality. 

The highest number of students are in primary and pre-secondary, 17,737 (82.9 %) in Ainaro and 

4,743 (76.2 %) in Manufahi. In Foho-Ai-Lico, 59% of the Sucoôs total population of 4,939 have 

either never attended or didnôt complete school. 
 

The poverty incidence in the affected area is high. All households have access to electrical power 

from the national transmission grid. Drinking water is provided from a distribution of pipes and 

local wells. Most of the population in Foho-Ai-Lico are farmers. Agriculture is the main source 

of income in the local community. Additional income is generated from breeding animals and 

seasonal work e.g. farming the rice paddy fields twice a year. 
 

Cultural - Customary cultures exist in both Ainaro and Manufahi and local communities 

celebrate their cultural ceremony or conduct local rituals at the site such as marriage; death; birth; 

harvest of agricultural products (commonly for rice and corn production and harvesting); and 

during extended dry seasons the community will perform a ritual to increase the probability of 

rainy seasons. Consequently, with the purpose of the ritual and belief, the community has  

confidence that they have asked the permission from the sacred land and sites to allow the activity 

of this project to continue as planned as discussed with Timor Resources Community Team. 
 

There were no archeological or anthropological sites identified during the socio-economic survey 

within the project area. 
 

There were no major historical sites identified within the project area surveyed. There are 

however, general historical sites outside the study areas such as the Dom Boaventura statue 

which was a historical site of the Kingdom and the King of Boaventura. 
 

There is one sacred site approximately 0.2 km from the Rusa-1 location called Nakabelis. This 

sacred house has been practicing several traditional skills to enhance and innovate their way of 

living. Here they use modern technology and key skills and experience to implement 

conservation practices for both sustainable forestry and animal farming with the goal to improve 

socio-economic values in the community. This type of practice occurs  almost every year in both 

Ainaro and Manufahi, the aforementioned practice is performed by the uma lisans with the 

ceremony of sau batar during corn harvest season and farming time where surface water is 

diverted from the river into the agricultural irrigation system for farming purposes. 
 

There is no unique landscape protected or conserved either by the local community or at State 

level at or in the proximity of the Rusa-1 wellsite. 
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1.5 POSITIVE AND NEGATIVE IMPACTS 

Timor Resourcesô presence has the potential to have positive and negative impacts on the day-

to-day lives of project area communities. The major benefits from a successful exploration 

drilling project could include increased employment opportunities for local communities both 

direct and indirect, improvement in livelihood of the communities, and increased revenue for the 

local area. In addition, the multiplier effect on the domestic economy will be substantial, by way 

of import duties, WHTôs, as well as the potential revenue stream that would be created post any 

discovery for Timor-Leste by way of royalties, petroleum taxes and state participation by ANPM 

and Timor Gap E.P. 
 

The impact assessment technique used has determined that the most identified impacts are 

classed as having a ñModerateò significance level which are reduced to ñMinorò on the 

application of mitigation measures. Those identified as ñMinorò were subsequently reduced to 

ñNegligibleò on application of residual measures. The singular exception relates to a catastrophic 

oil spill which would result in a ñMajorò impact, that is, potentially long term and affecting a 

larger regional area beyond the site, this mitigated by the implementation of an oil spill 

contingency plan and the emergency response and incident management plans, reducing the 

impact to ñModerateò. 
 

Positive impacts include: 
 

Employment - 150 -180 positions will be filled by Timorese nationals during the whole of the 

drilling campaign across both PSC TL-OT-17-9 and PSC TL-OT-17-8. There will be a 

combination of skilled and unskilled positions, in the drilling crews, civil construction crews, 

geological teams, security teams, catering and services for the drilling contractor as well as a host 

of unskilled positions for labourers, cooks, cleaners and administration staff. 
 

Employment opportunities will be advertised, and the unskilled positions will be filled by the 

recruitment of the local community. 
 

Skilled positions will be filled from domestic and international markets, with a preference 

towards on the job training to capacity build and increase skills of the domestic work force, in 

Timor Resourcesô efforts to facilitate the employment of Timorese nationals. 
 

The locally experienced workforce will be competitively recruited to work alongside expatriates 

during the drilling campaign and there will be training for the ñshadow programò whereby 

Timorese persons can learn on the job skills, to be eligible to take over from an expatriate 

employee, when the level of competency has been achieved that allows for the national worker 

to productively contribute to the work program in the drilling crew. 
 

Negative impacts may result such as: 
 

Traffic  - An increase in traffic may create a nuisance and potential impact on the safety of other 

road users, however, this is a short program temporally and the transient nature of the project 

limi ts potential effects. 
 

Soil - Removal of topsoil and soil compaction will occur largely during the construction phase, 

the effect will continue through operations until sites are decommissioned and rehabilitated. 
 

Air Quality - During construction a decrease in air quality from dust may cause nuisance and 

impact on the community and fauna and flora immediately near to the project site. A short 

construction program and low levels of diesel usage limit impacts. 
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Gaseous emissions during rig operations may create a nuisance and minor impact in the 

immediate area around the project site. A short drilling program of 40 days and low levels of 

diesel usage in the region 5000 L/day or 150 tonnes diesel for the duration of the well limit 

impacts. 
 

As with the construction phase, dust may cause a nuisance during decommissioning, but this 

again will be short term and temporary. During the decommissioning period, air quality impacts 

are considered short term and transient. 
 

Solid Waste - Solid wastes will arise from a project of this nature, waste management will 

provide the best available solution for waste management, however, the principal method of 

incineration will result in emissions to the atmosphere. Any emissions will be short term. A Waste 

Management Plan (WMP) has been completed and takes into account the processes for treating 

or eliminating, partly or fully, all waste generated by the project. 
 

Noise - Drilling operations will be conducted on a 24 hour, 7 day per week basis so may cause a 

short term nuisance for local communities and wild life. The duration is expected to be only 30-

40 days and consequently this impact is to be considered only short term and transient. 
 

The impact assessment outlined in this EIS reflects that the project is limited spatially to the 

drilling location and immediate surrounds and is short term and transient in nature. Consequently, 

there is limited potential to cause significant or permanent impacts. Any negative residual 

impacts are considered inconsequential compared to the benefits generated. 

1.6 PUBLIC CONSULTATION  

The Timor Resources socio-economic team has conducted a series of socialisation and public 

consultation within the community surrounding the project area. During the consultation process 

with the local communities, the different perspectives and insights, and concerns and 

recommendations were recorded and analysed in order to develop the social impact evaluation 

framework for the mitigation and control measures applied in this EIS. As planned and advertised 

in the social media the Environment Public Consultation for EIS /EMP was carried out at Suco 

Foho-Ai-Lico on 27th of April 2021 and Suco Betano on the 28th of April  2021. 
 

Venue- Suco Foho-Ai-Lico (Outdoor) 

Time : 09:00ï 12:30 

Subject: Environment Public Consultation in PSC TL -OT-17-09  

Participants: 
 

¶ Sub-District Administrator of Hatudo Mr Rogerio da Costa 

¶ OGL Hatudo- Mr Cegres Zelino Tilman 

¶ Police Commander of Hatudo Mr Tomas Josep 

¶ Community leader of Suco Foho-Ai-Lico Mr Donato de Araujo Laot 

¶ Community leader of Leolima Mr Mariano de Almeida 

¶ Community village leaders-Ferando da Costa, Alcino Amaral, Nazario das Dores, Juliao 

dos Santos, Rui Tati Tilman, Crisodio da Costa, Anita Honoria, Carmelita da Costa, 

Domingas da Costa, Julianti da Costa 

¶ Local Veterans- Herculano das Dores, Santiago da Costa, Carmelito da Silva 

¶ Timor Resources: Ocky Maher, Veronica Belo and Filomeno De Andrade 

¶ Groena Consultant: Zefimo Corbafo, Abilio Fernandes, Caniggio Quintas 
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Agenda: 

1. Introduction by MC ï Veronica Belo  

2. Opening by Hatudo Representative - Mr Cegres Zelino Tilman 

3. Opening by Representative of Local Authority ï Mr. Rogerio da Costa  

4. General Decree Law - EIS and EMP Mr. Zefimo Carbafo and Mr. Abilio Fernandes  

5. General Overview of the Project Timor Resources ï Mr. Filomeno de Andrade  

6. Open discussion (question, suggestion, and answer)  

7. Message by Policy Commander ï Mr Tomas Josep 

8. Closed by Hatudo Representative - Mr Cegres Zelino Tilman 

9. Closed by Representative of Local Authority ï Mr. Rogerio da Costa 

10. Lunch Together with Participants  
 

Total number of participants - 230 - Signed attendance list 179, unable to sign 51.  
 

Venue: Suco Betano Community Hall (Outdoor) 

Time: 09:30 ï 12:30  

Subject: Environment Public Consultation in PSC TL -OT-17-09  

Participants: 

¶ Police Commander of Same : Mr. Adão de Araujo  

¶ Community Leaders of Betano Representative : Mr. Felix da Costa  

¶ Community Villages Leaders : Aurio Francisco, Saul Seixas, Domingos Tilman, 

Saturnina Seixas, Manuel das Neves  

¶ Traditional Leaders : Jose de Nascimento  

¶ Timor Resources : Filomeno de Andrade, Octavianos Maher, Veronica Belo  

¶ Groena Consultant : Zefimo Corbafo, Abilio Fernandes, Caniggio Quintas  
 

AGENDA  

1. Introduction by MC ï Veronica Belo  

2. Opening by Community Leaders of Betano Representative - Mr. Felix da Costa  

3. Opening by Representative of Local Authority ï Mr. Rogerio da Costa  

4. General Decree Law - Environment Impact and Management Plan Environment by 

Groena Consultant ï Mr. Zefimo Carbafo and Mr. Abilio Fernandes  

5. General Overview of the Project Timor Resources ï Mr. Filomeno de Andrade  

6. Open discussion (question, suggestion, and answer)  

7. Message by Policy Commander ï Mr. Adao de Araujo  

8. Closed by Community Leaders of Betano Representative - Mr. Felix da Costa  

9. Lunch Together with Participants  
 

Total Number of Participants : 78 -Signed attendance List 67, unable to sign 11. 

  



 

 

Operating Management System 

Environmental Impact Statement - Drilling Activity  

PSC TL-OT-17-09 

Doc No: TR-HSE-EIA -002 

 

Revision: Rev 1 

Issue date: 07/06/21 

Page: 26 of 318 

 

1.7 ECONOMIC ASSESSMENT 

Procurement from Timorese owned and operated businesses in the contract area goods and 

services include but are not limited to: 
 

1. Fresh Food and water       $142,344 

2. Accommodation Housing/Office Supply   $126,700  

3. Diesel Supply        $276,000 

4. Government Charges including import duties and WHT $682,000 

5. Rental of Heavy Equipment, trucks, cranes   $172,000 

6. Environmental Consultancy Engagement   $190,000 

7. Aggregate and rock base     $42,000 
 

In preparation for the local suppliers to be able to offer their goods and services Timor Resources 

has undertaken promotional workshops and engagements to educate the local suppliers as to what 

they can supply and in what quantities they can participate. Raising the standard of the local 

suppliers, to be able to participate in the tender process and to be a supplier has been an activity 

undertaken over 18 months already in working with the communities and the local district 

administrator, in preparation. 
 

Customs Duties and taxes 

Imported equipment will net greater than US$220,000 in import duties alone, as heavy equipment 

comes into the country. WHT will be payable and collected on the employment and contracts, 

providing revenue to the state exceeding US$462,000. 
 

Positive Impact: CSR programs 

Timor Resources has implemented a number of CSR programs, including horticulture that is now 

well established. Acreage of land owned by farming cooperative group has been gifted seeds, 

irrigation and financial support to increase their capacity to grow commercial crops. This reduces 

poverty, increase food nutrition for the community at large. 
 

Support for the local sporting competitions, teams and local events is a CSR contribution Timor 

Resources intends to continue. The sponsoring of the Manufahi Cup, the Tour de Dili, the local 

community football and soccer federations. 
 

During drilling there is the expectation that US$70,000 will be spent on CSR initiatives directly 

associated with the contract area. 
 

Cost and Benefit of Environmental Mitigation Measures - A broad estimate of costs related 

to ñenvironmentalò impact mitigation for the full program in both PSCs can be summarised as 

follows: 
 

¶ High cost capital equipment items such as blow-out preventers, diverter, emergency 

valves the flare line at $1,850,000 

¶ Pressure and flow monitoring equipment $475,000 

¶ mud chemicals which provide a key ñbarrierò down hole balancing downhole pressures 

so removing the risk of over-pressure and a blowout $110,000.  

¶ Permitting, approvals, certification, training costs for personnel $320,000 

¶ Environmental studies and monitoring $270,000 

¶ Local spend - Community and cultural, education, inclusion employment, procurement 

of goods and services, community relations, information sharing, celebrations, local 

sponsorship, land and surface leasing fees. $387,500 
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¶ Civil construction $396,000 

¶ Decommissioning, Reforestation, removal of civil constructed sites, monitoring, 

reporting $180,000 

1.8 CONCLUSIONS AND RECOMMENDATIONS  

Mitigation measures have been proposed for all the residual impacts identified aimed at 

protecting the physical, biological, and socio-economic environments. An Environmental 

Management Plan (EMP) has been developed to manage the potential impacts of the proposed 

activities and ensure that they remain at acceptable levels throughout the course of the program. 

The EIA process has identified that the project is limited spatially and is short term and transient 

in nature with limited potential to cause any permanent or significant impacts. The negative 

residual impacts are considered inconsequential compared to the benefits generated, hence the 

Environment Authority is requested to license the project. 

The project is viable subject to the EMP being followed and complying with all other statutory 

requirements that the project subscribes to.  

Key recommendations are as follows: 

1. Implement a Redress and Grievance Procedure that will be used throughout the project. 

2. The Community Liaison Officer will maintain continuous engagement with all 

stakeholders and keep communities informed at all stages of the project in regard to 

activities, schedules and potential impacts. 

3. All activities to be conducted in compliance with Timor-Leste laws including but not 

limited to: Law No.3 2012 - Legislative Authorisation in Environmental Matters; Law 

No 26 2012 - Environmental Basic Law; Decree-Law No.18/2020 - Onshore Petroleum 

Operations. 

4. All activities to be conducted in compliance with Timor Resources HSE policy and 

Operating Management System Standards. 

5. Consult with local administration and security agencies for support on security issues. 

6. Liaise with the local community during the recruitment process. 

7. Implement a Waste Management Plan and agree waste management practices and 

facilities in consultation with the Municipality. 

8. Wastes should only be transported by an approved waste transporter agreed in 

consultation with the Municipality. 

9. Implement a Traffic Management Plan and enforce traffic speed limits to minimise dust 

generation. 

10. Make use of the existing access roads to the maximum extent possible. 

11. Minimise vegetation clearance. 

12. Prepare Rehabilitation Plan at the decommissioning stage. 

13. Implement Noise and Air Quality Management Plans. 

14. Implement Incident management system: Crisis Management Plan - Corporate, Incident 

Management Plan - National, and Site Emergency Response Plan and Oil Spill 

Contingency Plan - local. 
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2 DETAILS OF THE PROJECT PROPONENT 

2.1 DETAILS OF THE PROJECT PROPONENT  

 

Operator : TIMOR RESOURCES  

Address  : Suite #303, Level 3, CBD 3, Timor Plaza 

   Rua Presidente Nicolau Lobato, Comoro 

   Dili ï Timor-Leste 

 

Contact Person : Suellen Osborne  

Title  : Chief Executive Officer (CEO) 

Mobile : +61 (0) 448 227 794  

Email : Suellen.Osborne@timorresources.com.au 

 

Contact Person : Jan Hulse  

Title  : General Manager of Exploration  

Mobile : +670 7594 2489 and +61 427 317 952 

Email : Jan.Hulse@timorresources.com.au 

 

Contact Person : Robin OôLeary 

Title : Group General Manager  

Mobile : +670 7617 6272 and +61 413 598 747 

Email : Robin.oleary@timorresources.com.au  

 

Contact Person : Filomeno de Andrade 

Title : Country Manager  

Mobile  : +670 7784 6630 

Email : filomeno.deandrade@timorresources.com.au 

 

Contact Person : Luis Pereira  

Title : Operations Manager Timor Resources 

Mobile  : +670 7704 2531 

Email : Luis.Pereira@timorresources.com.au 

 

Contact Person : Jacinto Soares 

Title : Petroleum Geologist 

Mobile  : +670 7735 5595 

Email : jacinto.soares@timorresources.com.au 

 

Contact Person : Dr Ian Borthwick 

Title : HSE Adviser 

Mobile  : +65 9784 3300 

Email : ian.borthwick@timorresources.com.au 

 

The Company organisation structure is shown in Figure 2-1. 

 

mailto:Suellen.Osborne@timorresources.com.au
mailto:Jan.Hulse@timorresources.com.au
mailto:Robin.oleary@timorresources.com.au
mailto:filomeno.deandrade@timorresources.com.au
mailto:Luis.Pereira@timorresources.com.au
mailto:jacinto.soares@timorresources.com.au
mailto:ian.borthwick@timorresources.com.au
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2.2 COMPANY STRUCTURE  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-1. Timor Resources Organization Structure 
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3 DETAILS OF THE EIA CONSULTANT  

Timor Resources has engaged with Groena Circoal, a Timor-Leste registered national consulting 

company to carry out the EIA study to produce the EIS and EMP for the proposed project. Groena 

Circoal has been providing services to several other domestic projects. Groena Circoalôs have a 

number of key and highly qualified personnel. The following is the list of the proposed key 

personnel to be involved in this project:  

 

Maria do Ceu Rosales 

Maria is a graduate from the University of Western Australia majoring in Environmental Science 

and Business Law. She is an Environmental Scientist with more than 5 yearsô experience 

predominantly in the area of environmental assessment, management and public procurement.  

 

She has led environmental studies on variety of environmental assessments and feasibility studies 

specifically for water resources management and has worked on a variety of projects from small-

scale to large projects such as from established more than five water and sanitation projects to 

the rural communities and successfully completed marine environmental monitoring project for 

Tibar Port mega project. Maria has also involved extensively in drafting, review the laws and 

policy related to the procurement. She has more than 3 years of working experience in public 

procurement and preparation of contract and documents relating to Prequalification (PQ) of 

Bidders, Request for Quotation (RFQ) and Bidding Documents for the procurement of Goods 

and Works for ICB and NCB Contracts.  

 

Emiliano de Oliveira 

Emiliano is an Environmental Specialist with more than 8 yearsô experience in Environmental 

Impact Assessment (EIA), socio-economic and resettlement, Environmental Management 

Systems (ISO 14001), water-related issues, sanitation, occupational health & safety at work. He 

has been involved in various projects in both Timor-Leste and Indonesia, and is also a candidate 

for double Masterôs Degree in environmental science and Civil Engineering. 

 

Pedro Pinto 

Has 20 yearsô experience as an ornithologist and flora and fauna specialist. He has been working 

under Indonesian and Timor - Leste governments for Flora and Fauna Conservation. He holds a 

degree in Bachelor Science of Forestry. 

 

Eufragio Xavier 

Has over five years of experience in oil and gas sector, undertaking intense training and internship 

on HSE-related programs with ConocoPhillips Timor-Leste in Australia. He holds a degree in 

Petroleum Management. 

 

Apart from the Timorese professionals, Groena Circoal also has access to highly capable 

international experts in various specialty areas to deliver a high-quality service within their 

consultancy group. In carrying out data collection and respective analysis for completing the 

EIA and EMP for this specific project, it is likely that Groena Circoal will  only require local 

specialists: geologist, social scientist, flora and fauna and health and safety personal, including 
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local guides in executing the EIA process. Analysis of primary data will  be carried out in local 

laboratories sub-contracting local consulting company.  

 

Reflecting on the consultantôs experiences and expertise in the area, Timor Resources deems that 

the consultant is suitable, qualified, and competent to carry out the EIA study for the proposed 

project. The details of the consultant carrying out the EIA study will  be also be covered in the 

structure/content of the EIA and EMP in the next phase of the study according to the Ministerial 

Diploma No.46/2017 of 2nd August 2017, Annex IV  and VI regarding the minimum requirements 

for EIA and EMP. Hence, any additional information required regarding this section can be 

covered in the EIA and EMP. 
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4 DESCRIPTION OF THE PROJECT  

4.1 SUMMARY OF THE PROJECT 

Timor Resources and Timor Gap the National Oil Company of Timor-Leste entered into 

Production Sharing Contract PSC TL-OT-17-09 for petroleum operations on the 7th April 2017. 

After initial technical studies and detailed field work activities the Fafulu 2019 2D seismic survey 

was justified and successfully acquired in 2019. Interpretation of this new seismic data through 

2020 has identified a number of promising geological structures. One of these, named Rusa-1, 

has been high graded to prospect status and is drill-ready. In order to confirm the presence, 

volume and deliverability of hydrocarbons it is considered necessary to drill the Rusa-

1exploratory borehole which is also a minimum exploration work requirement in the First Period 

(Contract Year 3) of the PSC. 
 

In 2020 a drilling rig and support equipment were split into modules and were shipped into Suai 

and moved to the Karau-1 wellsite in PSC TL-OT-17-08. The drilling rig will firstly undertake 

exploratory drilling in PSC TL-OT-17-08 and this is anticipated to commence in early Q3 2021, 

subject to easing of restrictions imposed due to Covid-19 pandemic. When this first phase of 

drilling is complete the rig and equipment will be mobilised to PSC TL-OT-17-09 approximately 

Q4 2021 to undertake the drilling of the Rusa-1exploration well. The project is to be drilled in 

an aggregated campaign with exploration wells in PSC TL-OT-17-08 and will bring operational 

efficiencies and safety benefits stemming from a consistent body of work and experience gained 

in-country by the crew through the program. 
 

Wells that are drilled to discover the existence hydrocarbons are termed ñExplorationò wells. The 

location of a drill site depends on the characteristics of the Rig equipment, the well design, and 

surface conditions. The location selection criteria described in this report demonstrate a balance 

between environmental protection, logistical requirements, and the technical factors for 

successful drilling. 
 

The Rusa-1 wellsite, located approximately 3.4 km south of Daisua, is estimated to occupy 2.5 

ha and is to be constructed to accommodate the drilling rig and equipment and support services 

as well as an allocation of space for mud pits, a flare pit and earthworks and drainage areas. The 

entire location is cleared of all vegetation and topsoil prior to the start of any civil works. The 

vegetation and topsoil are stockpiled in a cleared area within the drilling location but outside the 

work area. A perimeter drainage ditch and berms are constructed around the location for 

containment and management of surface water. The wellsite incorporates two mud pits each with 

a combined volume of approximately 1908 m3 (12,000 bbls), lined with a High-Density 

Polyethylene (HDPE) membrane liner. New access roads will be constructed on compacted sub-

grade to form a road base 6 m wide, within a clearance corridor of 10 to 20 m. 
 

The Betano base camp at Betano, previously used by Timor Resources for acquisition of the 

Fafulu 2019 2D seismic survey, is the central support camp for crew during the drilling of Rusa-

1-1. The camp provides accommodation for the off-duty workforce, canteen facilities and 

provision for the collection, segregation and disposal of waste and recyclable materials. 

 

The existing Haemanu camp in PSC TL-OT-17-08 (formerly a Covec road construction camp) 

will support drilling activities as a supply base as required (Suco Labarai). 

 



 

 

Operating Management System 

Environmental Impact Statement - Drilling Activity  

PSC TL-OT-17-09 

Doc No: TR-HSE-EIA -002 

 

Revision: Rev 1 

Issue date: 07/06/21 

Page: 33 of 318 

 

 

Typical drilling rig modules include the derrick, sub-base, mud tanks and pumps, power 

generators, cementing equipment, mini-camp, and tanks for fuel and water (Figure 4-1). The 

mini-camp provides on-site accommodation for the senior drilling management, 

communications, vehicle maintenance and parking areas, fuel handling and storage areas, and 

provision for the collection, segregation and disposal of waste and recyclable materials. 

 

Once drilling commences, drilling fluid or ñmudò is continuously circulated down the drill pipe 

and back to the surface equipment. Its purpose is to balance underground hydrostatic pressure, 

cool and clean the bit and flush out rock cuttings. 

 

The risk of an uncontrolled flow from the reservoir to the surface is greatly reduced by using 

blowout preventers - a series of hydraulically actuated steel rams that can close quickly around 

the drill string to seal off a well. 

 

Steel casing is run into completed sections of the borehole and cemented into place. The casing 

provides structural support to maintain the integrity of the borehole and isolates underground 

formations that are often unconsolidated near the surface or where water aquifers may be present. 

 

Drilling operations will be conducted on a 24-hour, 7 day a week basis. The time expected to 

drill the Rusa-1borehole depends on the complexity of drilling, the depth of the hydrocarbon 

bearing formation and the geological conditions encountered and is expected to be in the order 

of 30-60 days.  

 

If the exploratory drilling and evaluation of Rusa-1supports the likelihood of potentially 

commercial quantities of hydrocarbons, the well will be Cased and Suspended and a wellhead 

valve assembly will be installed.  

 

If the well does not contain commercial quantities of hydrocarbon, the site will be 

decommissioned to a safe and stable condition and restored to its original state or to a state as 

agreed with landowners and approved by the appropriate authorities. Open rock formations are 

sealed with cement plugs to prevent upward migration of wellbore fluids. The wellhead and the 

top joint of the conductor and casing strings are cut below the ground level and capped with a 

cement plug. After securing the hole the rig is dismantled and demobilized.  

 

Timor Resources will minimise the impact on the neighbouring communities and environment 

as much as is reasonably possible. Dust and noise will be monitored and kept within the allowable 

limits as required by applicable laws and/or good industry practice. Public consultations will be 

conducted in concert with the authorities and any concerns that are raised by the public will be 

considered and a mutually acceptable solution will be sought. 

 

Timor Resources will employ crews from the local area as much as possible, providing that they 

have appropriate qualifications for the position and are medically fit for work. 
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Figure 4-1. General Configuration of Onshore Drilling Rig 

4.2 IDENTIFICATION OF THE PROJECT  

This project is to conduct exploration drilling of 1 identified well location, namely Rusa-1. The 

well is located in the Ainaro Municipality, Hatu-Udo Sub-district of Suco Foho-Ai-Lico and 

Aldeia Raimerlau, with some additional transit and access to the neighbouring Manufahi 

Municipality. The exploration drilling is planned to commence during Q4 2021, subject to easing 

of restrictions imposed due to Covid-19 pandemic. 

 

The well was identified as a result of prospect evaluation carried out in PSC TL-OT-17-09 by 

the Timor Resources exploration team during Permit Years 1-3 which ultimately defined the 

targeted plays to be drilled. The project is to be drilled in an aggregated campaign with 

exploration wells planned for PSC TL-OT-17-08.  

4.3 PROJECT CATEGORY   

The exploration drilling project was given the classification of Category óAô by ANPM in 

accordance with Article 4, 1a and Annex I of the Decree Law No. 5/2011 of Environmental 

Licensing (13th August 2020) and this classification was based on the nature, size and technical 

characteristics of the project. Therefore, Timor Resources was required to submit a Terms of 

Reference (TOR) which was accepted on the 26th January 2021 (Timor Resources 2021a). The 

Environmental Impact Statement (EIS) and an Environmental Management Plan (EMP) is 

required to seek Environmental Authority approval in order to gain an Environmental Licence to 

undertake the drilling activity. 
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4.4 BRIEF DESCRIPTION OF NATURE, SIZE AND LOCATION OF THE PROJECT  

4.4.1 Nature of the Project 

The exploration drilling activities will be conducted in three phases, Pre-drill, Drilling and 

Suspension or Abandonment. 

 

The drilling program is designed to test multiple targets within 2 plays types within the area of 

PSC TL-OT-17-09, which are:  

 

¶ Multiple targets in an interval of Jurassic to Triassic sediments in age and interpreted as 

either interbedded sands e.g. Plover or Foura member equivalents or age equivalent 

carbonates. 

¶ A deeper Sub-Decollement target (possibly Triassic) which possibly represents 

underplated Australian continental clastic material. This deeper target remains optional 

only and is subject to a number of criteria including the presence of hydrocarbons in the 

shallower targets. The borehole design will allow for re-entry and deepening in the future 

if the prospective is warranted. 

 

The drilling location is provided in Table 4-1 and Figure 4-2. The proposed location is 3.4 km 

south of Daisua and is a 7.6 km north west inland from the nearest coastline town of Betano. 

Table 4-1. Well Location, subject to final survey of actual borehole centre 

Well Rusa-1-1 

Seismic Line Fafulu23 

Easting (UTM 51S) 795324 

Northing (UTM 51S) 8991662 

Latitude -9.11205 

Longitude 125.68675 

Drill Floor (mGL) 5.33 

Ground Level (mSS) -96 

Total Depth (mMD) 
2601m (base case) 

3936m (deeper option only) 
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Figure 4-2. Location of Proposed Well, Betano Base Camp and Infrastructure 
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4.4.1.1 Pre-Drilling Operations  

Pre-drilling operations include: 

 

(1) Geotechnical, Geochemical and Topographic surveys 

 

These surveys are conducted to gain understanding of the topography and soil 

characteristics of the wellsite and road access to undertake site design planning and 

subsequent civil works. 

 

A geotechnical survey provides information on physical properties of soil which include 

structure, load bearing strength, and consistency. The geotechnical data is combined 

with geochemical survey results to determine environmental effects on soils, such as 

dispersion or expansion of clays. This data is used in planning of civil works, 

particularly for calculation of foundation requirements for the drilling rig and associated 

equipment and heavy vehicle usage on access roads. 

 

A local topographic survey is carried out in the area of the proposed wellsite to plan the 

earthworks requirements for the site and access. The survey is used to calculate levels 

and the amount of cut and fill required. Natural and man-made features are also 

identified by the topographic survey for the environmental plan. 

 

The local topographic survey is combined with a semi-regional Digital Terrain Model 

to delineate natural drainage patterns by watershed/catchment analysis. This analysis 

allows for planning of diversion of surface water within and around the wellsite. The 

topographic and geotechnical information is used in combination, to provide input to 

the civil works design for surface water management and erosion control. 

 

(2) Land clearance for road access and site construction 

 

The arable topsoil and vegetation are stockpiled on the side of the wellsite within the 

fence line or, in the case of access corridors, to the side of the road. The topsoil will be 

used to rehabilitate the site once drilling is completed in areas which are no longer 

required. Access roads will be 6 m wide with a 10 m wide road corridor clearance to 

allow for earthwork cut/fill slopes and drainage ditches when required. The corridor 

access clearance may increase locally to 20 m around tight corners or junctions. 

 

river rock will be used as base course for the access roads. The required thickness of the 

river rock road pavement will be dependent on the sub-soil strength but is estimated to 

be in the 30 cm to 50 cm range. The wellsite area of approximately 2.5 ha will be levelled 

after topsoil is removed and river rocks will be used as base course up to 50 cm in 

thickness. If the geotechnical survey dictates, additional foundation will be used under 

high load bearing areas. 

 

The wellsite design for the Rusa-1shown in Figure 4-3.  
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Figure 4-3. Rusa-1well layout. Subject to further surveying, civil engineering and design. 
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(3) Road and bridge surveys plan, including highway and arterial and local roads. 
 

Timor Resources and Eastern Drilling have carried out extensive surveys on existing 

roads, bridges, and highways (Symes 2020) in PSC TL-OT-17-08 and this information 

will be relevant to the first section of the mobilization to PSC TL-OT-17-09. The new 

Tasi Mane highway has been designed and constructed using the American Association 

of State Highway and Transportation Officials (AASHTO) design code. Bridges and 

roads have been identified and mapped for the rig moves. All options have been 

reviewed for transportation; loads will be managed within the appropriate allowable 

road and bridge load capacity. Some tight corners by road from PSC TL-OT-17-08 to 

PSC TL-OT-17-09 may need to be modified to allow the rig trailer to pass.  
 

(4) Establish water supply.  
 

Daily water needs for drilling are estimated to be up to 60,000 L per day. Water supply 

will be met by local suppliers. Water storage tanks on site will be filled and a mud 

system mixed prior to spud of the well. The level of offtake from the water source will 

be such that it is not detrimental to the supply for other users. A water well is available 

at Betano camp. 
 

(5) Wellsite  
 

The typical wellsite consists of: 
 

¶ Rig sub-base, carrier and derrick 

¶ Mini -camp and office: set of mobile units used for accommodation, mess, 

storeroom and support offices for engineers and meeting spaces 

¶ Septic field: a portable fibre glass for black water will be used for a biotreatment 

method of water filtration before it is channelled underground to a leach field 

¶ Mud pits for drilling fluid 

¶ Mud pump station 

¶ Flare pit for well test 

¶ Cellar around hole centre 

¶ Parking space 

¶ Laydown area for casing and drill pipe 

¶ Power generator 

¶ Perimeter fence surrounding the wellsite 
 

The layout dimensions are specific for each type and model of rig but can be adjusted, 

within limits, to sites that are not of uniform shape. Whilst there is a base layout design, 

consideration will be given for deep draining gullies and positioning the wellsite in the 

optimal location with the overall lowest elevation gradient in the vicinity of Rusa-1 as 

shown in Figure 4-3. 
 

(6) Cellar construction with recess for air pump. 
 

The objective of the cellar construction is to place BOP during the drilling operation. 

Ground preparation for cellar area will require 2.7 m in depth. A plate steel and concrete 

cellar with dimension of 2.9 m x 2.9 m will then be installed.  
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(7) Mud Pits (sump) construction 
 

Two 3 m deep mud pits with approximate dimensions of 22 m x 25 m and 32 m x 35 m 

will be prepared for mud handling and circulation. Final plan dimensions and depth will 

be provided in the detailed design according to the geotechnical conditions. An 

impermeable geomembrane will be used in the pit as barriers to prevent soil 

contamination in case of any presence of harmful substance. The pits will be fenced off 

within the compound and have floating safety ropes installed for safety reasons. 
 

(8) Rig Move  
 

An assessment has been carried out by Timor Resources and Eastern Drilling for the rig 

move route to the well location. The assessment covered road width, intersections, 

bridges, community and public infrastructure. An assessment by Timor Resources and 

Eastern Drilling was carried out to determine the risks associated with rig move. As a 

result, roles and responsibilities were identified to assess and manage the rig move. The 

truck loads will not exceed 4.75 m in height and 4.4 m in width. 

4.4.1.2 Drilling Operations  

It is proposed to drill 1 well with a total depth of 2601 m (base case) and an option to deepen this 

to 3936 m either in this campaign or at some stage in the future. The proposed well design is 

based on geological and geophysical interpretation. 
 

The drilling operation will be conducted as per the well specific drilling programs as approved 

by ANPM. The procedures employed will be standard onshore oilfield best practice.  

4.4.1.2.1 Pressure 

An assessment of potential pore and fracture gradients is necessary for well control planning and 

protection of the targeted reservoir formations from damage. The formation pressure dictates the 

selection of BOP and surface control equipment pressure ratings and also the mud weights 

required to drill the well and maintain a safe over-balanced system. Excessive mud weights can 

cause the formation to fracture and losses of the mud system which could then result in 

underbalance and flow. Excessive mud weights can also cause invasion of potential reservoir 

sections and severely reduce deliverability/production potential. 
 

Pore pressure and fracture pressure predictions have been calculated using offset well and seismic 

data within both PSC TL-OT-17-08 and PSC TL-OT-17-09, specifically: 
 

¶ Drill Stem Tests 

¶ Reported mud weights for kicks, flows and losses 

¶ Shut-in pressures of pipe and annulus 

¶ Sonic, density and resistivity wireline logs 

¶ Seismic Interval Velocity 

¶ Modelled fracture and overburden gradients 
 

The accuracy of pressure prediction is controlled by the available data. The offset well database 

is of variable quality and at times lacking in detail. 
 

No Leak-off (fracture initiation pressure) or Formation Integrity (set maximum pressure) Tests 

were recorded for any offset wells, so the calculation of fracture pressure is limited to indirect 

means (predominantly modelling and wireline log data). 
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The Pore and Fracture pressure (in mud-weight pounds per gallon ñppgò) for the primary 

exploration locations are provided in Figure 4-4 and Figure 4-5.  

 

In order to optimise wellbore control, stability and integrity, a ñbest caseò and ñhigh caseò 

estimate was calculated. As per standard procedure, these limits respectively are used to 

determine the drilling and kill mud weights for each interval. 

 

ñBest caseò and high caseò pore pressure predictions for both gas and oil cases are shown in 

Figure 4-4 and Figure 4-5. The primary target at the Jurassic horizon and four deeper Triassic 

secondary targets are shown. There may be additional secondary targets below the primary target, 

but seismic imaging deteriorates with depth and these are not necessarily resolved in the 

reflection data. There are only two shallow well penetrations in PSC TL-OT-17-09, so 

consequently pressure prediction is loosely constrained. Whilst the presence of oil is the base 

case assumption in Rusa-1, the lack of offset well data in PSC TL-OT-17-09 makes it difficult 

to rule out the possibility of the presence of gas in this well. Consequently, a conservative 

approach has been taken and a gas case has been estimated as guide for highest case formation 

pressures expected and consequently a mud weight program has been designed to account for 

this scenario. Confidence in mapping of the deeper secondary targets is low, so whilst relatively 

low formation pressures are shown at these target levels these could be higher. 
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Figure 4-4. Rusa-1 Gas Case Pore & Fracture Gradient Prediction  
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Figure 4-5. Rusa-1 Oil Case Pore & Fracture Gradient Prediction -1 Pore & Fracture Gradient Prediction 
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4.4.1.2.2 Mud System 

In order to minimise environmental impact, non-toxic water-based muds will be utilised with 

typical properties as per Table 4-2 to Table 4-5. All chemicals utilised in the project were subject 

to strict vetting by ANPM as part of the import requirements, a comprehensive checklist was 

completed and approved by ANPM in May 2020, a full MSDS database is maintained. 

Table 4-2: Surface Hole - 26ò (0-88 m) 

Mud Type Gel based Polymer 

Mud Weight 8.5 - 9 ppg 
 

Table 4-3. Intermediate Hole ï 17 İñ (88-1100 m) 

Mud Type  KCl/PHPA Polymer 

Mud Weight  10-10.7 ppg 

Plastic Viscosity  Ò 35 cP 

Yield Point  16-24 lbs/100sq ft 

Filtrate Water Loss < 8 cc/30min 

Mud cake <1 (1/32in) 

pH  9-10 

Methylene Blue Test 

(MBT) 
Ò 15 

 

Table 4-4. Upper Production Hole ï 12 ıò (1100-2601 m) 

Mud Type  KCl Polymer PHPA 

Mud Weight  10.6-12.5 ppg  

PV  Ò 35 cP 

YP  18-28 lbs/100sq ft 

API Filtrate/WL < 6 cc/30min 

API Mud Cake <1 (1/32in) 

pH  9-10 

MBT  Ò 12.5 
 

Table 4-5. Lower Production Hole (Optional Only) ï 8 İñ (2601-3936 m) 

Mud Type  KCl Polymer PHPA 

Mud Weight  10.1-10.3 ppg 

PV  Ò 35 cP 

YP  18-28 lbs/100sq ft 

API Filtrate/WL < 6 cc/30min 

API Mud Cake <1 (1/32in) 

pH  9-10 

MBT  Ò 10 
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Potassium Chloride / Polymer muds are the most widely accepted water-based mud system for 

drilling water-sensitive shales, with PHPA (Partially Hydrolysed Poly Acrylamide) being the 

polymer.  

 

The principal additives for a KCL-Polymer mud are:  

 

Soda Ash - Sodium Carbonate (Na2CO3) is used to treat calcium ion contamination in the mud 

and Sodium Bicarbonate (NaHCO3) cement contamination. Classed as low toxicity. 

 

Caustic Potash - Caustic potash (KOH) is added for alkalinity control in a KCl-Polymer Mud 

rather than caustic soda because it provides pH control. Generally, a pH range of 9.5-10.5 is 

considered optimum for running KCl-Polymer muds. Low toxicity, caustic, harmful if swallowed 

or skin and eye exposure. 

 

Bentonite - Pre-hydrated bentonite is used to viscosify KCl-Polymer Muds. Typically, 

concentrations of 5-15 lb/bbl of pre-hydrated bentonite are adequate for mud viscosity and 

filtration control. Not programed to be used in these wells. 

 

Starch - Starch is added for filtration control in KCl muds. A modified starch (starch treated with 

a biocide) is preferred, generally potato-based rather than corn-based. Low toxicity. 

 

PAC LV  - is a low-molecular weight polyanionic cellulose polymer, which is an extremely 

effective filtrate reducer. Low toxicity. 

 

XCD Polymer - is a high molecular weight Xanthum Gum biopolymer, used to viscosify water-

based muds and completion fluids. It is primarily a viscosity modifier. Low toxicity. 

 

Potassium Chloride (KCl) - Potassium chloride is used to inhibit clay hydration. Low toxicity. 

 

Barite - barium sulphate (BaSO4) is a commonly used to add weight to drilling mud. Low toxicity 

 

PHPA - Partially hydrolysed polyacrylamide (PHPA) is primarily added to encapsulate solids 

and provide inhibition by interacting with bentonite to improve rheology. Low toxicity. 

 

Drilling-fluid constituents can be grouped into several categories, depending on their function in 

the drilling-fluid system. The major categories are weighting (density control) agents, 

viscosifiers, thinners, fluid loss reducers and lost circulation material. There are also several 

minor groups of additives used for specific control such as lubricants, detergents, emulsifiers, 

defoamers, foaming agents, bactericides and corrosion inhibitors. 

 

Density Control 

The main density control agent will be Barite (BaSO4). Commercially produced barite normally 

contains 95 % barite (BaSO4) along with some contaminants such as pyrite (FeS2) and sphalerite 

(ZnS). 

 

Like calcium carbonate, barite is a naturally occurring biologically inert material with an 

extremely low toxicity when tested in simple mud systems (Hudgins, 1991). 
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Viscosity Control 

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) can be used. 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). It is unlikely that Bentonite 

will be used in the drilling as a significant proportion of the section (Bobonaro - if encountered, 

Borolalo, Viqueque and Wai Bua formations) contains naturally occurring Bentonite. 
 

Corrosion Inhibitor and pH Control  

Drill pipe corrosion and scale can be 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 an oxygen scavenger 

such as Sodium Sulphite. Oxygen corrosion can also be reduced by maintaining the drilling fluid 

at pH >11 or by the addition of lime (Ca(OH)2). This has the added advantage of stabilising the 

emulsions in the muds. Sodium Sulphite is also used in the food and pharmaceutical industries, 

it has low toxicity at the concentrations employed in the mud system (NCBI 2020). 
 

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. The newer 

modified 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). 
 

Specialty Chemicals 

Many commercial chemicals are utilised for speciality functions in drilling fluids including pH 

control (caustics), ion balance (potassium sources, carbonates), and corrosion control (zinc 

compounds). Most of the elements are naturally present in the environment and are used in 

limited quantities during drilling. 
 

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 and husks, mica and paper. 
 

These naturally occurring products have not traditionally been bioassay-tested in drilling fluid 

systems because they are chemically inert and considered to be non-toxic at the level used. Any 

detrimental effect would be related to a mechanical, abrasive smothering action rather than 

chemical toxicity. 
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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 may still be 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 varies greatly; however, such a small volume is used 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 cement usage 

and discharge. 

 

Some other categories of chemicals may be used to impart special properties to cements and are 

often placed deeper in the well where temperatures are higher. These chemicals are not normally 

discharged except as minor contamination in drilling mud. Minor amounts may be discharged 

when mixing systems are flushed. 

4.4.1.2.3 Borehole and Casing Design 

Safe Operation Principle 

Well design will: 

 

¶ Comply with regional laws, regulations, and best industry practice. 

¶ Be designed to avoid drilling different formation pressures in same hole section. 

¶ Be designed to have enough overbalance pressures to control well and to mitigate possible 

differential sticking mechanisms. 

¶ Be designed to consider wellbore stability and/or weak/lost circulation formations. 

 

Casing Setting Depth Principle 

The first criterion of selecting casing setting depth is the overbalance pressure without fracturing 

shallow formations. Kick tolerance volume is also considered for determining the casing setting 

depth. The formation that has been cased, needs to withstand the operation of drilling, tripping 

in/out, and well control for the next hole section. 

 

Economic Principle 

To deliver reduced drilling time and cost, optimize hole sizes and subsequent casing sizes. 

Detailed planning of operational sequence and procedures also allow for cost savings, for 

example, using a liner hanger in combination with production casing to allow for contiguous 

testing of two intervals after reaching TD.  
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4.4.1.2.4 Well Design and Casing Selection  

A 13 3/8" or 20ò external/internal flush joint conductor casing will be set at approximately 88 m 

below the deepest known aquifer regionally, wells near Betano township encountered water 

between 14 and 35 m. The surface conductor will also cover possible unconsolidated river gravels 

and boulders in the top 50 m. 
 

The proposed upper production (base case) and lower production (optional only) borehole casing 

setting depths are provided in the Table 4-6 below. The actual setting depth will be determined 

during drilling and subject to actual conditions encountered. The casing depths and sizes are 

designed to isolate sections based on pressure, presence of reservoir, consolidation of formation, 

kick tolerance and hole stability. 
 

Leak Off Tests (LOT) will be conducted at the previous section casing shoe prior to drilling 

ahead in new hole. Drilling mud weights will initially be based on pore pressure prediction and 

then adjusted to suit actual conditions. Static and dynamic (Equivalent Circulating Density) mud 

weights will be maintained as low as possible, whilst allowing for safety margins, to maintain 

overbalance without causing excessive formation damage. The upper limits of mud weight will 

be dictated by predicted and actual (from LOT) fracture pressure and casing strength (Table 4-7). 
 

Kill muds of density less than the maximum fracture weight allowable for the hole section will 

be prepared and available should formation flow occur. Similarly, Lost Circulation Material 

(LCM) will be on hand to combat any downhole losses. 

Table 4-6. Hole and Casing Setting Depths (target sections highlighted in green) 

Hole Section Hole Casing Depth (m MD) 

Conductor 26ò 20ò 88 

Surface Casing 17-1/2ò 13-3/8ò 1100 

Upper Production 

Casing ï Base Case 
12-1/4ò 9-5/8ò 2601 

Lower Production Liner    

- Optional Only 
8-1/2ò 7ò 3936 

Contingency hole 6ò 4 1/2ò  3936 

Table 4-7. Casing Ratings Table and SF Calculated Load for Rusa-1 

Hole 

(In)  
Csg 

(in) 
Grade 

Weight 

(ppf) 

Rating 
Safety Factor Calculated 

Load 

Collapse Burst*  
Body 

Yield 
Burst Collapse Tension 

17-1/2 13-3/8 K-55 54.5 1130 2730 853000 1.85 2.25 3.16 

12-1/4 9-5/8 N-80 47 4754 6865 916000 1.11 1.03 2.45 

8-1/2 7 L-80 29 7030 8160 1086000 1.16 1.01 1.60 

*These are nominal burst pressures. For BTC connection 

4.4.1.2.5 Well Casing Configuration 

The borehole and casing design shown in Figure 4-6 has been determined by the geological 

interpretation and drilling engineering assessment and is subject to the down hole conditions 

encountered during drilling.   
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Figure 4-6. Rusa-1 wellbore and casing design schematic.  

Base case borehole and casing design shown in grey and additional lower production interval (optional 

only) shown in orange.  
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Summarised Drilling Program 

 

26ò hole & 20ò Conductor Casing  

The objective of the conductor casing is to case the hole through the ground water, shallow 

aquifers, possible unconsolidated river gravels and boulders and altered limestones of the 

Borolalo Formation that are found in the near surface. Based on water well data for aquifer depths 

in PSC TL-OT-17-08, the deepest regional aquifer was found at 82 m. 
 

Casing used for conductor will have external and internal flush joint and comply with API 5L, 

PSL-2 (Specifications for Line Pipe). A remedial cementing job (top up job) will be performed 

if there are no cement returns to surface. 
 

17 İñ Hole & 13 3/8ôô Intermediate Casing  

The objective of intermediate casing is to isolate possible loss zones e.g. faults and the unstable 

clays of the Wai Bua and Viqueque formations, which are also likely to contain elevated 

pressures, before entering the target reservoir and to provide sufficient LOT and kick tolerance 

to safely reach next section TD.  
 

There is limited offset well data in PSC TL-OT-17-09 (only 2 shallow wells), but these wells 

show that the shallow formations contain shale and/or clay. KCl will be added to the drilling 

fluid to inhibit swelling and bit balling. 
 

The objectives for formation logging can be achieved by using electric line logging suites 

(electric logs, sidewall cores and pressure and fluid sampling), Directional surveys will be 

obtained with a combination of General-Purpose Inclinometry Tool (GPIT) and magnetic single-

shot surveys for inclination and azimuth measurements. A mud motor will be available to correct 

for any significant deviation from a vertical hole. 
 

Wiper trips and circulation ensure clean hole conditions prior to the logging operation. If 

necessary, the mud weight will be increased prior to logging, to maintain overbalance. 
 

Casing grade is chosen to withstand the worst burst and collapse load scenario. Setting the casing 

seat as low as possible is required to provide an acceptable kick tolerance volume for well control 

operations.  
 

Quality cementing operations will provide good isolation of well bore to surface. Cementing 

sequence and slurry weight are designed to prevent loss circulation during the cementing 

operations. The integrity of the cement will be confirmed by a wireline Cement Bond Log (CBL). 
 

12 ıñ Hole & 9 5/8ôô Upper Production Casing 

The objective of the 12 ıò hole section is to drill both the primary Jurassic reservoir target and 

possible Triassic secondary targets and run 95/8ôô casing to surface. Two possible production hole 

sections are programed to isolate the primary target interval (95/8ôô casing) ahead of potentially 

drilling for deeper secondary targets - optional only (7ò Liner- see below). The two production 

intervals are designed to reduce the risk of loss circulation into a formation with relatively lower 

pressure and to provide sufficient kick tolerance for the deeper targets. 
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Conventional cores will be acquired during the drilling of the interval. After reaching section TD 

wireline GR-Sonic-Resistivity-Neutron-Density-SP-Caliper log, Sidewall Cores and Pressure, 

tests will be run for formation evaluation. Fluid flow and sampling may be undertaken with a 

Wireline Formation Tester e.g. MDT in open hole or when this section is cased.  

 

The casing will be cemented to surface and a CBL run to confirm integrity. 

 

Further well testing operations may be considered in the event of a discovery. 

 

8 İ ñ Hole & 7ò Lower Production Liner (Optional Hole Section Only) 

The objective of the 8 İò hole section is to drill the lower Triassic and Sub-Decollement reservoir 

target(s) and run a 7ò liner with hanger set inside the 95/8ôô casing shoe. The rationale for this 

configuration is to allow for the possibilities of perforation of both the upper and lower 

production intervals after reaching the deeper TD. If a full casing string was run to surface there 

would be two casings across the upper target which would preclude perforation and necessitate 

perforating and testing the upper target prior to drilling and casing the lower target. 

 

Conventional cores will be acquired during the drilling of the interval. After reaching section TD 

wireline GR-Sonic-Resistivity-Neutron-Density-SP-Caliper log, Sidewall Cores and Pressure 

tests will be run for formation evaluation. Fluid flow and sampling may be undertaken with a 

Wireline Formation Tester e.g. MDT in open hole or when this section is cased.  

 

The Liner will be cemented back to the hanger inside the 95/8ôô casing. 

 

Further well testing operations may be considered in the event of a discovery. 

 

6ò Hole & 4 İò Liner ï Contingency Only 

Contingency is planned for a 6ò hole section in the case where an additional primary casing size 

is required due to drilling conditions. The 6ò hole section can be completed with 4 İò Liner. The 

objective of using a liner hanger instead of long string casing is to minimize the wellhead 

sections. 

 

After reaching section TD, wireline investigation will commence for the full suite of electric logs 

and pressure and fluid sampling will also be undertaken if required. Sidewall coring will not be 

achievable in the 6ò hole size.  

 

If the secondary target is proven to not be hydrocarbon bearing, the 6ò hole can be plugged and 

permanently abandoned without running the Liner. 

4.4.1.3 Suspension or Abandonment 

After the well has been evaluated and tested a decision will be made to either Plug and Abandon 

(P&A) or Case and Suspend the well at the TD of 2601 m for further testing, or for future 

conversion to a production well, or to consider future re-entry and deepening of the well for the 

evaluate the deeper secondary targets identified down to 3936 m (if not drilled in this program). 
 

If the well is deemed to not contain hydrocarbons cement plugs will be set to isolate any porous 

units, either in open hole or casing if perforated. The composition and length of the plugs will 

comply with industry standards and the P&A program as approved by the Regulator. After the 
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well has been abandoned the wellsite will be rehabilitated, with a permanent marker placed at 

the surface hole location. 
 

In the case that the well contains hydrocarbons that are commercial or could be commercial with 

further testing or appraisal well drilling, a suspension procedure will be carried out. The 

suspension will be approved by the Regulator and may consist of temporary plugs, surface cap 

or wellhead (ñChristmas Treeò). If future operations are not envisaged to require the full 

exploration drilling pad the wellsite area may be scaled down and the immediate area of the 

wellhead fenced off and secured.  

4.4.2 Size of the Project 

PSC TL-OT-17-09 has an area that covers 1,291 km2, including 1,002.4 km2 onshore extending 

along the coastline for approximately 52 km and up to 30 km inland, and 288.6 km2 of the near 

offshore for an average distance of 6 km from the coastline. 
 

The area required for the drilling campaign is 2.5 ha in total which includes an allocation of land 

for the well pad (approximately 1ha), mud pits, flare pit and areas allocated for earthworks 

drainage. In addition, Timor Resources will also build access roads from the nearest existing 

arterial or local road. The Betano base camp at Betano, previously used by Timor Resources for 

acquisition of the Fafulu 2019 2D seismic survey, is the central camp for crew during the drilling 

of Rusa-1 and occupies 1.3 ha. The existing Haemanu camp in PSC TL-OT-17-08 will support 

drilling activities as a regional supply base (Suco Labarai) and occupies 1.8 ha. 

4.4.3 Location of the Project 

The locations of the Rusa-1 wellsite and the Betano base camp are shown in Figure 1-1 and 

Figure 4-2 with the location access options shown in Figure 4-7. 

 

The Rusa-1 well is located in the Ainaro Municipality, Hatu-Udo Sub-district of Suco Foho-Ai-

Lico and Aldeia Raimerlau. The proposed location is 3.4 km south of Daisua and is a 7.6 km 

northwest inland from the nearest coastline town of Betano (Figure 4-2). The exploration drilling 

campaign requires the building of a wellsite and access roads from the nearest public roads at 

this location. A short-term rental payment will be negotiated with the landowner for the wellsite, 

where on private land 
 

Timor Resources considered alternative surface locations based on the optimal subsurface target 

location for the well. Suitable alternatives required that the area be relatively level to reduce the 

impact of environmental impact of volumes of cut and fill in civil works operations, land use for 

cultivation and habitation, ownership dispute resolution. Viable alternatives were very few and 

based on these criteria there was no comparable alternative identified as part of this process. 
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Figure 4-7. Rusa-1 wellsite and base case access routes 
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The Betano base camp is currently leased and located adjacent to the shoreline at Betano, it is 

the central camp for the Rusa-1 drilling operations and will provide accommodation for the off-

duty workforce, canteen facilities and provision for the collection, segregation and disposal of 

waste and recyclable materials. 
 

The Proponent will consider all aspects including aesthetic, socio-economic, environmental, 

safety and health issues when conducting the project activities. Infrastructure and operation 

requirements will be designed to comply with the legislation and industrial best practice. 
 

Project Location Maps 

Project maps covering the Rusa-1 drilling location, the Betano base camp and Haemanu supply 

base are provide in Figure 4-8 above and in Section 9.3.7 Noise Figure 9-4 and Figure 9-5. Figure 

4-8 covers an area of approximately 3 km radius from the well location.  
 

The 350 m extent maps include road networks, the wellsite perimeter, urbanised areas and 

individual buildings and other infrastructure. An indication of the potential for the noise impact 

within the area is also shown. Air quality impact is not included as it is subject to ambient levels 

and environmental conditions such as wind speed and direction, this is covered in more detail in 

subsequent sections of this report. 
 

The two map scales were chosen after assessment of zones of potential impact for the drilling 

program. 
 

Drainage 

A 30 m Satellite DTM was used to compute a watershed analysis for the wellsite (shown in 

Figure 4-8). The analysis provided the catchment area upstream of the wellsite and the direction 

of flow(s) away from the site. The drilling location will have berms to distribute surface water 

run-off around the site and minimize disruption of natural flow patterns. Surface water that falls 

on the site will be diverted to a watercourse on the downstream side of the wellsite. Catchment 

areas and downstream flow extent are provided . Table 4-8. 

Table 4-8. Catchment Areas and Outflow Length 

WELLSITE  
CATCHMENT 

(m2) 

DIVERTED 

OUTFLOW 

LENGTH (km)  

NATURAL 

OUTFLOW 

LENGTH (km)  

RUSA-1 2,551 0.052 11.24 

 

Access 

The primary access to Rusa-1 wellsite will likely be from the northwest along the Hatu-Udo Road 

and then south along an existing track towards the wellsite. 
 

Timor Resources is seeking approval for the access roads captured in Figure 4-7. Additional civil 

engineering and landholder discussions will form the basis of the most appropriate access for the 

project, when selected this land will be leased in the same manner as the wellsite. The access 

immediately west of the wellsite and veering northwest is 1000 m of existing track (minimal 

additional clearing) and 750m of new track to get to the gate at the wellsite and to access gravel 

for site construction from the Caraulun river immediately south of the wellsite (see Table 4-9), 

from this point a riverbed track to the northeast can be used to access the Betano-Same road. The 

river crossing is restricted during heavy rainfall periods when the river may swell in capacity and 
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is likely to be restricted to light 4WD vehicles only. The clearance access roads will be 6 m wide 

and each clearance access route option will be +/- 50 m to allow for any change during clearing. 

Existing public infrastructure such as highways and local roads, bridges and underpasses have 

been assessed. If required, they will be upgraded or modified with approval of the relevant 

authorities to allow for the safe mobilization of the equipment to the project locations. 

Table 4-9. Length and Areas of Access Roads 

LOCATION  

ACCESS 

ROAD 

LENGTH  

(m) 

APPROXIMATE 

AREA 

(m2) 

RUSA-1 EXISTING TRACK 1,000 6,300 

RUSA-1 NEW ACCESS TRACK 
750 

1,866 

RUSA-1 WELL ACCESS TO CARAULUN RIVER 1,944 

BETANO BASE CAMP 7 70 

HAEMANU SUPPLY CAMP 8 80 

 

Observations at Specific Locations 
 

Rusa-1: The wellsite lies on a flat area, between two small natural watercourses on a generally 

south-easterly dipping slope. The catchment area draining to the wellsite is of limited extent 

(2,551 m2) and will be diverted to the adjacent watercourses. Two knickpoints in the 

watercourses have been identified as suitable locations for spill containment of approximately 

25,000 bbls if required. 
 

The area surrounding the site has a low habitation density, noise and air quality impacts will be 

low and will be monitored. 
 

The location is susceptible to access issues if operations were to be conducted in the wet season. 

The gradients on the Hatu-Udo road are high in places and could preclude movement of heavy 

equipment if on unsealed sections and wet.  
 

Betano Base Camp: The camp at Betano has been operational from 2018 to the present day, 

during the seismic acquisition in 2019 the accommodation at the camp was more than 100 people. 

There has been no significant impact on the surrounding community since the camp was installed, 

this is expected to continue through the drilling operation. 
 

Haemanu Warehouse and Yard: The noise levels from the yard will be low, the main 

contributions being from heavy vehicle movement (daylight hours only) and a small generator to 

provide camp power if the EDTL supply is interrupted. 
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Figure 4-8. Rusa-1 Regional Area of Potential Impact 



 

 

Operating Management System 

Environmental Impact Statement - Drilling Activity  

PSC TL-OT-17-09 

Doc No: TR-HSE-EIA -002 

 

Revision: Rev 1 

Issue date: 07/06/21 

Page: 57 of 318 

 

 

4.5 JUSTIFICATION OF PROJECT  

Timor Resources is a privately-owned Timor international oil and gas company that is in joint 

venture with TIMOR GAP, the National Oil Company of Timor-Leste . On the 7th of April 2017, 

Timor Resources engaged an agreement with the Timor-Leste Government permitting the 

company, with its partners, to begin the process of exploration, development, and exploitation of 

petroleum resources in the onshore contract area, identified as PSC TL-OT-17-09. 
 

In assessing the petroleum prospectivity within the contract area Timor Resources has conducted 

extensive geological, geophysical and engineering studies including successfully acquiring two 

new 2D seismic surveys across PSC TL-OT-17-08 and PSC TL-OT-17-09 in 2018 and 2019, 

respectively. The interpretation of this data has led to the identification of number of leads, one 

of these Rusa-1 has been high graded to prospect status and is deemed drill ready. The next step 

is to drill the Rusa prospect with an exploration well to test the presence of hydrocarbons. In the 

event of success, the exploration drilling will need to be followed by later stage of appraisal 

drilling, likely multiple wells, in order to delineate the volume of the potential resource and assess 

its producibility i.e. how many wells and what type of completions will actually be required to 

produce a field to its maximum potential. These two phases of exploration and appraisal drilling 

are critical ahead of any final investment decision regarding a possible development future 

development. The exploration drilling of the Rusa-1 well will assess the presence of 

hydrocarbons in the Rusa prospect and will collect numerous data from the penetrated section 

including both physical and geophysical properties of the rocks and any hydrocarbons potentially 

encountered. 
 

The Rusa-1 exploratory borehole is a minimum exploration work requirement for the joint 

venture for the First Period (Contract Year 3 ï current year) of PSC TL-OT-17-09. 
 

Success in this phase of exploration drilling is a critical next step on the path to realise value for 

the joint venture, Timor-Leste Government, and the people of Timor-Leste. Timor Resources has 

invested time and effort in building local team capability and has already demonstrated the 

associated value in terms of local employment related to Timor Resourcesô activities, but also 

community projects that Timor Resources has committed to since country entry in 2017.  
 

Timor Resources is committed to exploration drilling in PSC TL-OT-17-08 and PSC TL-OT-17-

09 in 2021 and believes that these efforts made by Timor Resources will bring significant value 

to Timor-Leste well beyond the boundaries of these two PSCs and as such is recognised as project 

of national significance. 

4.6 THE PROPONENTôS APPROVAL OF THE EIA   

Timor Resources management approves the contents of this report and is committed to 

implement the controls, to the best of their ability, as contained herein. 
 

Name Position Signature 

Suellen Osbourne Chief Executive Officer 
 

Robin OôLeary Group General Manager 
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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 the 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. Alternatives.  

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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5 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK   

5.1 LEGISLATION  

Applicable national legislation and industry guidance are referenced in Table 5-1 which provides 

a summary of the principal legislation and regulations applicable to the project, in addition the 

table includes relevant International and Industry Guidance that has been consulted in the course 

of the study. 

 

Compliance will be met with the two key regulatory instruments relating to environmental 

management, that is Law 5/2011 on Environmental Licensing and Law 18/2020 on Onshore 

Petroleum Operations, particularly in regard to Chapter XVII on Environmental Affairs Articles 

138 to 160. Timor Resources approach to compliance is demonstrated in Table 5-2 which 

provides an illustration of how compliance is met through the Timor Resources Operating 

Management System (OMS) as described in Section 5.2.2 below 

Table 5-1. National Legislation and International and Industry Guidance Documents 

TITLE  DESCRIPTION RELEVANCY TO 

THE PROJECT 

Timor -Leste National Legislation and Regulation 

Constitutions of the 

Republic Democratic 

of Timor-Leste 

Article 61 

(Environment) 

 

The article specifies provisions for state including 

the proponent shall undertake to defend, and 

safeguard the environment recognizes the right of 

all citizens to a humane, health and ecologically 

balances environment while also specifying the 

duty of everyone to preserve and protect the 

environment for the benefit of future generation 

Provide the basis for 

environmental 

protection and 

safeguarding in the 

Country  

Environmental 

(Licensing) Decree 

Law No.5/2011 

 

The procedure for directing the environmental 

assessment, the review of application for 

environmental license, issuance and renewal of 

license. Å Categorization of the project category 

according to severity of the environmental impacts. 

Å Procedures and information requirement for 

Category A project Å Organization and composition 

of the review committee and its duties and 

responsibilities. Å Specific provisions for public 

consultation and the protection of the traditional 

customs and cultural practices. Å The issuance of the 

decision by the Environment Authority on the 

review of the application and the rights of the 

project owner to appeal the decision.  

Provides the 

Environmental 

Licensing procedure to 

regulate actions to 

encourage and protect 

the nature as an 

important instrument 

for sustainable 

development of 

economy of Timor-

Leste 

Decree-Law No. 

6/2020, of 6 February 

2020 

Complements the Protected Areas National System, 

and the Environment General Framework sets forth 

the legal framework applicable to conservation of 

biodiversity and sustainable use of its components. 

The main goal of this statute is to promote the 

conservation of biodiversity and the sustainable use 

Promotes the 

conservation of 

biodiversity and the 

sustainable use, and sets 

the principles which 

stakeholders must 
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of its components and the fair and equitable 

distribution of the benefits generated from genetic 

resources, as a fundamental component of family 

subsistence, food safety and the welfare and health 

of present and future generations. For this purpose, 

the statute also sets forth the principles which the 

various stakeholders must comply with and the 

rules on interaction between public entities. 

comply with and the 

rules on interaction 

between public entities. 

Decree Law No. 

5/2016 ï National 

System of Protected 

Areas (Annex 1 ï 

List of Timor-Leste 

Protected Areas) 

 

This Decree Law defines the norms and principles 

for the creation of the national system of terrestrial 

and marine protected areas, for the classification of 

protected areas and for the approval of the 

applicable management instruments, according to 

the international best practices, in the matter, duly 

adapted the national reality, without forgetting the 

important role of community authorities and 

existing customs.  

Provide the basis for the 

protection of the 

terrestrial and marine 

protected areas without 

putting aside the 

important role 

communities, 

authorities and existing 

customs.  

Decree Law No. 

3/2012 on Basic 

Environmental Law  

 

The Decree Law identifies the protection of the 

environmental life and wildlife protection, 

including the basic principles for the conservation, 

preservation and sustainable use of natural 

resources in order to improve the quality of life of 

the local populations.  

Communicate to the 

communities by 

providing information 

on the basis for the 

protection of 

environment and 

wildlife protection and 

sustainable use of 

natural resources 

through public 

consultation  

 

Diploma Ministerial 

No.44/2017 ï Impact 

Benefit Agreement 

 

The article specifies the process for the agreement 

between the project proponent and the local 

community regarding the advantages and 

disadvantages of the project  

As this is a category A 

project, the IBA will be 

implemented if it 

proposed by a member 

of community to ensure 

local or communityôs 

interest is considered 

and agreed proposal 

shall be implemented  

 

Diploma Ministerial 

No.45/2017 ï Rules 

and Procedures of 

the Evaluation 

Committee for 

Project with 

Category A 

 

The article specifies the importance of establishing 

rules and procedures for the evaluation committee 

for the management of the environmental 

evaluation process for projects in category A  

Establishment of a 

committee in order to 

review the project that 

categorise into category 

A. 
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Diploma Ministerial 

No.46/2017 ï Detail 

requirements of 

Classification, Initial 

Assessment and 

Terms of Reference, 

Environmental 

Impact Statement 

and Environmental 

Management Plan  

The article specifies the necessary of establishing a 

regulation to regulate projects that may have 

significant impacts on the environment, while also 

specifying the procedures and requirements to 

select projects that classified into category A, B and 

C.  

Provides the 

environmental licensing 

and classification of the 

project into category A.  

 

Diploma Ministerial 

No.47/2017 ï Public 

Consultation 

Procedure and 

Requirement during 

Environmental 

Baseline Process    

 

This Diploma Ministerial specifies the procedures 

and requirement of involvement of public and 

communities into different stages of the 

environmental assessment process through public 

consultation.  

Provides information 

and communicate to the 

communities by 

providing information 

on the basis for the 

protection of 

environment and 

wildlife protection and 

sustainable use of 

natural resources 

through public 

consultation  

Decree Law No 

27/2020 dated 19 

June Organic Law of 

VIII  

Constitutional Article 33 (c) (Minister of Petroleum 

and Minerals) responsibilities item (o) Considering 

the complexity and technical expertise of the oil and 

mineral resources sector, conduct the respective 

environmental licensing procedures and approve the 

corresponding environmental licenses in that sector 

Provides a description 

of legal framework that 

empower Ministry of 

Petroleum and Minerals 

to issue environmental 

license. 

Decree-Law 

No.18/2020 Onshore 

Petroleum 

Operations 

Applies to Onshore Petroleum Operations including 

transportation, processing and storage of Crude Oil 

and Natural Gas with direct impact on any 

reservoir. In addition covers a broader scope of 

issues related with onshore activities, notably a 

legal statute that also addresses environmental and 

technical aspects related with the carrying out of 

onshore Petroleum Operations, such as rights of 

way through, on or over the land destined for 

Petroleum Operations, installation of pipelines, 

rules on geological, geophysical or geochemical 

surveys, environment. 

 

This Decree-Law No.18/2020 of 13 May also 

stipulated on matters pertaining to means and ways 

of intervention, expropriation, nationalization and 

privatization of means of production and land on 

grounds of public interest, as well as criteria for the 

establishment of compensations in such cases, 

Provides the 

fundamental legal 

framework for all oil 

and gas operations 

onshore Timor-Leste 
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including the appeal to the Government in case of 

any land dispute occurred. 

Forestry, 

Aquaculture and 

Fishing Legislation: 

Law No. 14/2017 ï 

General Regime of 

Forestry 

 

The article outlines the basic principles and 

standards for the management, protection, 

conservation and sustainable use of forestry and 

river basin resources. Moreover, it describes the 

importance of communities that utilise the forests to 

their need and prosperity and promoting sustainable 

development  

Provide legal 

framework of the 

fundamental norm of 

the environmental 

protection and 

preserving the natural 

resources existence in 

the forests for 

sustainability of the 

economic development  

Labour Legislation  

Law No. 4/2012 ï 

Timor-Leste Labour 

Code 

This law describes the rights between employers 

and workers in regard to the working hours, leaves, 

remunerations, compensations and health and safety 

welfares  

Provide basis for the 

project proponent to set 

up a working condition 

and contracts between 

employer and employee  

Land legislation  

Law No. 13/2017 - 

Especial Regime for 

the Definition of 

Land and Property  

 

This law provides legal jurisdiction of the owners of 

lands and the individual rights of their private 

properties according to the Article 54 (1) of the 

RDTL Constitution  

As the legal basis for 

the project proponent to 

identify, access and 

compensate for any 

land used during the 

project activities  

Waste Management  

Decree Law 

No.33/2008 ï 

Hygiene and Public 

Order  

 

Decree Law No. 

2/2007 ï Urban 

Residual Waste 

Management 

This law provides legal framework to manage the 

urban solid waste and ensure promoting the hygiene 

in the workplace  

As the legal basis for 

the project proponent to 

manage solid waste are 

produced during any 

project phase. This to 

be set as the minimum 

criteria for the Timor 

Resources to establish 

its own waste 

management system  

Cultural Heritage 

Legislation:  

Government 

Resolution 

No.25/2011 ï 

Protection of 

Cultural Heritage 

(Annex 4) 

This Government Resolution is used to protect and 

preserve Timor-Lesteôs cultural heritage until the 

Cultural Heritage National Law is made available. 

The resolution defines the type of the cultural 

heritages; archaeological heritage, architectural 

heritage, ethnographic and traditional heritage and 

intangible heritage  

The resolution provides 

scope or boundary of 

the cultural heritage 

which has to be 

considered by project 

proponent. 

International and Industry Guidance Documents 

Western Australian 

Department of 

Mines and 

Petroleum 

ñGuidelines for the 

Provide Guidelines for the development onshore 

OSCP Provide mitigation measures to oil impacts 

sourced from the drilling activity.  

Provide Guidelines for 

the development 

onshore OSCP Provide 

mitigation measures to 

oil impacts sourced 
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Development of an 

Onshore Oil Spill 

Contingency Plan 

2016ò 

from the drilling 

activity.  

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 

3. The fair and equitable sharing of the benefits 

arising out of the utilization of genetic resources 

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 

minimise the risk of 

biodiversity loss during 

the project 

implementation  

United Nations 

Framework for 

Climate Change 

Convention 

(UNFCCC) 

 

The United Nations Framework Convention on 

Climate Change (UNFCCC) provides a framework 

for intergovernmental efforts to reduce greenhouse 

gas emissions and adapt to the expected impacts of 

climate change. It also provides guidance to 

member states on developing and implementing 

national climate change strategies, incorporating 

both adaptation and mitigation actions. Timor-Leste 

became a signatory to the UNFCC in October 2006. 

The project activities 

release GHG emissions 

which could be one of 

the contributing factors 

to the countryôs climate 

change issue. 

Minimisation climate 

change risks by 

reducing the GHG 

emissions are an 
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essential part of the 

project environmental 

objective and target. 

This convention is the 

principle guidance for 

the project proponent to 

prevent the air 

pollutions and reduce 

the GHG emissions as 

much as possible. 

IOGP Guidelines  

 

The International Association of Oil & Gas 

Producers (IOGP) is the voice of the global 

upstream industry. Oil and gas continue to provide 

a significant proportion of the worldôs energy to 

meet growing demands for heat, light and transport. 

IOGP Members produce 40 % of the worldôs oil 

and gas. They operate in all producing regions: the 

Americas, Africa, Europe, the Middle east, the 

Caspian, Asia and Australia. IOGP serve industry 

regulators as a global partner for improving safety, 

environmental and social performance and act as a 

uniquely upstream forum in which Members 

identify and share knowledge and good practices to 

achieve improvements in health, safety, the 

environment, security and social responsibility. 

Provide oil and gas 

industry specific 

guidance on the 

application of good 

environmental practice. 

IPIECA Guideline IPIECA is a not for profit association that provides 

a forum for encouraging continuous improvement 

in industry performance. IPIECA is the only global 

association involving both the upstream and 

downstream oil and gas industry. It is also the 

industryôs principal channel of communication with 

the United Nations. IPIECA develops, shares and 

promotes good practice and knowledge to help the 

industry and improve its environmental and social 

performance. Timor Resources do this with the 

understanding that the issues that dominate the 

sustainable development agenda ï climate 

and energy, environmental and social issues ï are 

too big for individual companies to tackle alone. 

The industry must work together to achieve 

improvements that have real impact. IPIECA helps 

to achieve this goal. 

Provide oil and gas 

industry specific 

guidance on the 

application of good 

environmental practice.  

Forestry, 

Aquaculture and 

Fishing Legislation: 

This international convention is and international 

organisation focus on the nature conservation and 

sustainable of utilising the natural resources. The 

IUCN works in the field to promote ecological 

Timor-Leste is a 

signatory member of 

the IUCN convention 

which has responsibility 

to protect its ecological 
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International Union 

for Convention of 

Nature (IUCN) 

 

conservation in order to ensure the sustainable 

development concepts.    

components to ensure 

the economic 

sustainable 

development. 

Therefore, baseline 

survey is used to 

identify all species 

categories listed under 

the IUCN red list which 

can be impacted by the 

project activities  

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 around the community areas and ensure the 

protection of people from discomfort environment 

and potential noise induce hearing loss  

This guidance is used to 

ensure the noise levels 

arising from the project 

activities are contained 

or maintained between 

the WHO set values to 

protect everyone at or 

near the project 

locations are affected 

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 exposure levels for particulate 

matter (PM10 and PM2.5), ozone, nitrogen dioxide 

and sulphur dioxide, as well as a set of interim 

The air quality 

benchmark is used as 

reference by the project 

proponent is the WHO 

air quality guidelines.  
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targets to encourage a progressive improvement in 

air quality. 

Climate Change  

Kyoto Protocols  

 

Government 

Resolution of 

National Action Plan 

for Climate Change 

Kyoto Protocol is an international treaty which 

extends the UNFCCC parties commitment to reduce 

the greenhouse gas according to the scientific 

consensus. The protocol implements the objective 

of reducing the global warming potential gas in the 

atmospheres.  

The Government resolution of national action plan 

for climate change (NAPA) is the first national 

document that identifies urgent and immediate 

climate change adaptation needs of the most 

vulnerable groups. It provides a starting point from 

which climate change adaptation can be 

mainstreamed into development plans as a key 

strategy for attaining sustainable development and 

poverty reduction (MDG, 2010). 

Timor-Leste is the 

signatory party of the 

Kyoto Protocol which 

shall ensure the 

implementation of the 

protocol in order to 

reduce the GHG 

emissions. 

Water Resources 

WHO 2008 

Guideline for 

Drinking Water 

Quality  

These guidelines is used as the reference for the 

Timor-Leste to ensure drinking water quality 

according to the WHO drinking water quality 

standard  

As the guidance for the 

project proponent to 

test and ensure water 

quality around the 

proposed project 

locations before any 

drilling activities are 

taken place  
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Table 5-2. How Timor Resources Manages Compliance OMS with Law 5/2011 and Law 18/2020  

Reference Article Compliance Achieved Through OMS  

and  

Industry Best Practice 

Law 18/2020 

136 - Management 

System 

 

Timor Resources Operating Management System (OMS) 

Operating Management System (OMS) Manual: TR-OMS-001 

Policies, Expectations and Legal Requirements Standard: TR-GEN-

STD-00-000-003  

IOGP Operating Management System Framework Report 510 June 2014 

138 - Risk Management Risk Assessment and Control Standard: TR-GEN-STD-00-000-002 

Objectives, Targets and Planning Standard: TR-GEN-STD-00-000-004 

Chemicals - Transport Risk Assessment 20200717 

Haemano Warehouse Temporary Chemical Storage Risk Assessment 

Rev21 20200701 

Drilling Program - Schedule 2 - Drilling Contract - with Risk 

Assessment 

139 - Environmental Part 

of Management System 

141 - Environmental 

Assessment 

144 - Environmental 

Management Plan 

Health, Safety and Environmental Management Standard TR-GEN-

STD-00-000-007_1 

Risk Assessment and Control Standard: TR-GEN-STD-00-000-002 

Objectives, Targets and Planning Standard: TR-GEN-STD-00-000-004 

IOGP (E&P Forum) and UNEP (1997). Environmental Management in 

Oil &Gas Exploration and Production 1997. IOGP Report No. 254 

IFC. (2007a). Environmental Health and Safety (EHS) General 

Guidelines. Washington DC: International Finance Corporation. 

IFC. (2007b). Environmental Health and Safety (EHS) Guidelines for 

Onshore Oil and Gas Development. Washington DC: International 

Finance Corporation. 

EIS TL-OT-17-09 TR-HSE-EIA-002 

EMP TL-OT-17-09 TR-HSE-PLN-015 

145 - Environmental 

Monitoring Program 

Inspection and Audit Standard: TR-GEN-STD-00-000-010_1 

Performance and Compliance Standard: TR-GEN-STD-00-000-011 

EMP Appendix F - Inspection Schedules Plan TR-HSE-PLN-011 

146 Oil Spill 

Contingency Plan 

Health, Safety and Environmental Management Standard TR-GEN-

STD-00-000-007_1 

Crisis and Emergency Management Standard: TR-GEN-STD-00-000-

009 
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Reference Article Compliance Achieved Through OMS  

and  

Industry Best Practice 

EMP Appendix D - Oil Spill Contingency Plan TR-HSE-PLN-004a 

IMO/IPIECA (2012). Sensitivity Mapping for Oil Spill Response. 

IMO/IPIECA, July 2012. 

IPIECA/IOGP (2014). Incident Management System. IOGP Report 

Number 517. Nov 2014. 

IPIECA/IOGP (2015). Contingency Planning for Oil Spills on Water. 

Report No. 519. Jan 2015. 

IPIECA (2004). Guidelines for oil spill waste minimization and 

management. IPIECA 2004. 

IPIECA (2007). Guide to tiered preparedness and response, IPIECA, 

2007. 

OSRL (2013). Inland Operations Field Guide - an operational guide to 

the containment and recovery of oil spills in the inland environment. 

Version Number: 1. Oil Spill Response Limited September 2013. 

147 - Environmental 

Performance 

Objectives, Targets and Planning Standard: TR-GEN-STD-00-000-004 

Inspection and Audit Standard: TR-GEN-STD-00-000-010_1 

Non-Conformance: Corrective and Preventative Action Standard: TR-

GEN-STD-00-000-010_2  

Incident Reporting and Investigation Standard: TR-GEN-STD-00-000-

010_3 

Performance and Compliance Standard: TR-GEN-STD-00-000-011 

Addressed in the EMP TL-OT-17-09 TR-HSE-PLN-015 

149 - Waste Management Health, Safety and Environmental Management Standard TR-GEN-

STD-00-000-007_1 

EMP -Appendix A - Waste Management Plan Appendix A Rev1 29-12-

20 

IOGP Guidelines for Waste Management. Report No. 413March 2009  

150 - Chemicals Use Full Compliance with ANPM Chemical Approvals Master Register. 

Chemicals Approved by ANPM. 

Risk Assessment and Control Standard: TR-GEN-STD-00-000-002 

Health, Safety and Environmental Management Standard TR-GEN-

STD-00-000-007_1 
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Reference Article Compliance Achieved Through OMS  

and  

Industry Best Practice 

Contractor and Purchasing Management Standard: TR-GEN-STD-00-

000-007_4 

Rev4 Chemical Approvals Master Register 

Chemicals - Transport Risk Assessment 20200717 

Haemano Warehouse Temporary Chemical Storage Risk Assessment 

Rev21 20200701 

EMP -Appendix A - Waste Management Plan Appendix A TR-HSE-

PLN-007 

IOGP Guidelines for Waste Management. Report No. 413March 2009 

151 - Noise Risk Assessment and Control Standard: TR-GEN-STD-00-000-002 

Health, Safety and Environmental Management Standard TR-GEN-

STD-00-000-007_1 

EMP Appendix G - Noise Management Plan TR-HSE-PLN-012 

152 Explosives Responsibility rests with specialist contractor Schlumberger: 

Contractor and Purchasing Management Standard: TR-GEN-STD-00-

000-007_4 

Addressed in Safety Case PSC TL-OT-17-08 and 09 TR-HSE-SCE-001 

153 Soil and 

Groundwater 

Risk Assessment and Control Standard: TR-GEN-STD-00-000-002 

Health, Safety and Environmental Management Standard TR-GEN-

STD-00-000-007_1 

EIS TL-OT-17-08 Reformulation Rev 2_03-05-21 

EMP TR_10032020_Rev_1_28-12-20 

EMP Appendix B - Rehabilitation Plan TR-HSE-PLN-008 

157 - Liability  

158- 3rd Party Liability  

159- Restitution 

160 - Unauthorised 

Activities 

Timor Resources carries requisite insurance including, but not limited to, 

Control of Well Insurance, Redrilling/Extra Expense Insurance, Seepage 

and Pollution, Clean-up and Contamination Insurance. 

 

Details of Timor Resources insurances are registered with ANPM. 

Law 5/2011 

Chapter II - Licensing 

System 

Chapter III - 

Information Phase 

Project Document prepared following Ministerial Diploma No.46/2017. 

Approved - Category A Project 

Terms of Reference prepared following Ministerial Diploma 

No.46/2017. Approved 



 

 

Operating Management System 

Environmental Impact Statement - Drilling Activity  

PSC TL-OT-17-09 

Doc No: TR-HSE-EIA -002 

 

Revision: Rev 1 

Issue date: 07/06/21 

Page: 70 of 318 

 

 

Reference Article Compliance Achieved Through OMS  

and  

Industry Best Practice 

Chapter IV - EIA and 

Licence 

Environmental Impact Statement and Environment Management Plan 

prepared following Ministerial Diploma No.46/2017 and Ministerial 

Diploma No.47/2017 

EIS TL-OT-17-09 TR-HSE-EIA-002 

EMP TL-OT-17-09 TR-HSE-PLN-015 

Appendix A - Waste Management Plan Appendix A TR-HSE-PLN-007 

Appendix B - Rehabilitation Plan TR-HSE-PLN-008 

Appendix C - Redress and Grievance Appendix TR-HSE-PLN-009 

Appendix D - Oil Spill Contingency Plan TR-HSE-PLN-004a 

Appendix E - Traffic Management Plan TR-HSE-PLN-010 

Appendix F - Inspection Schedules Plan TR-HSE-PLN-011 

Appendix G - Noise Management Plan TR-HSE-PLN-012 

Appendix H - Incident Reporting and Investigation Standard TR-GEN-

STD-00-000-010_3 Rev 0 22-9-20 

Appendix I - Community Consultation Plan TR-HSE-PLN-013 

Appendix J - Air Quality Plan TR-HSE-PLN-014 

Appendix K - Soil Erosion Management Plan TR-HSE-PLN-017 

Appendix L - Surface Water Management Plan TR-HSE-PLN-018 
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5.2 TIMOR RESOURCES HSE POLICY AND OPERATING MANAGEMENT SYSTEM  

5.2.1 Timor Resources HSE Policy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Operating Management System 

Environmental Impact Statement - Drilling Activity  

PSC TL-OT-17-09 

Doc No: TR-HSE-EIA -002 

 

Revision: Rev 1 

Issue date: 07/06/21 

Page: 72 of 318 

 

 

5.2.2 Timor Resources Operating Management System (OMS) 

The following section describes Timor Resources Operating Management System and 

demonstrates how the company will comply with such laws and regulations referred to in Table 

5-1 above. 

 

Timor Resources is committed to achieving incident free operations through the provision of 

effective HSE management across all of its operations and worksites for the benefit of employees, 

contractors and the community, this is achieved through application of the Companyôs Operating 

Management System (OMS). The eleven Elements of the OMS are shown in Figure 5-1 and is 

based on the international standard PLAN-DO-CHECK -ACT  PDCA cycle, and the Eastern 

Drilling HSE MS is gap assessed against the OMS requirements below. 

 

Timor Resources will follow the OMS and PDCA cycle throughout the project and ensure 

performance through the Environmental Management Plan (EMP) which is appropriate to the 

nature and scale of the project and the impacts identified and summarised in this EIA by: 

 

¶ Adopting a mitigation hierarchy to anticipate, avoid, minimise and, where residual 

impacts remain, offset impacts to the environment and affected communities. 

¶ Ensuring that all grievances from the community are responded to and managed 

appropriately. 

¶ Promoting and providing adequate engagement with communities throughout the project 

on issues that could potentially affect them and ensuring that relevant information is 

disclosed and shared. 

 

The EMP will outline the actions and outcomes required to address the issues raised in the EIA, 

and include performance standards, targets and time frames, and assigning responsibilities for 

implementation. 

 

The mitigation measures identified for the management of potential environmental impacts will 

be integrated into the project design through the OMS. Implementation will follow Timor 

Resources HSE Policy and the OMS and meet Timor-Leste legislation and regulations, in 

particular, Environmental Basic Law No 26/2012, Environmental Licensing Decree Law 5/2011 

(and supporting Ministerial Diplomas 45/46/47) and Decree-Law No.18/2020 Onshore 

Petroleum Operations. 

 

Timor Resources ensures compliance with the legislative and regulatory regime in Timor-Leste 

through the implementation of the OMS, in particular Timor Resources will fully implement Law 

5/2011 in regard to the Environmental Licensing requirements and the subsequent 

implementation of the approved Environmental Management Plan. Simultaneously through the 

OMS Timor Resources will comply with all elements of Law 18/2020 on Onshore Petroleum 

Operations, particularly in regard to Chapter XVII on Environmental Affairs Articles 138 to 160. 
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Compliance and assurance are managed through implementation of the following elements: 

 

¶ Element 7 Operational Controls:  

- Health, Safety and Environmental Management  

- Management of Change  

- Contractor and Purchasing Management  

- Asset Integrity, Engineering and Project Management  

¶ Element 9 Crisis and Emergency Management 

¶ Element 10 Assurance  

- Inspection and Audit  

- Non-Conformance Corrective and Preventative Action  

¶ Element 11 Performance and Compliance 

 

Full details are provided in the EMP and a summary of the key elements are included in 

Section Figure 5-1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5-1. Timor Resources Operating Management System (OMS) 

 

  

 
 

 

ACT	 PLAN	

DO	CHECK	

Element 11 - Performance and Compliance 
11.1 Monitoring and Reporting 

11.2 Management Review 

 

Element 10 Assurance 
10.1 Inspection and Audit 

10.2 Non-Conformance, Corrective and Preventative Action 
10.3 Incident Reporting and Investigation 

Element 1 - Leadership and Account abilit y 

Element 7 - Operational Controls 
7.1 Health, Safety and Environment  

7.2 Security  
7.3 Management of Change 

7.4 Contracts and Purchasing  
7.5 Asset, Integrity, Engineering and Projects 

Element 8 - Communi cations  
Element 9 ï Cris is  and Emergency Management  

Element 2 - Risk Assessment  and Cont rol  

Element 3 - Policies, Expectations and Legal Requirements 
Element 4 - Objectives, Targets and Improvement Plans 

Element 5 - Organisation, Resources and Capabil ity 

Element 6 - Doc uments and Records  



 

 

Operating Management System 

Environmental Impact Statement - Drilling Activity  

PSC TL-OT-17-09 

Doc No: TR-HSE-EIA -002 

 

Revision: Rev 1 

Issue date: 07/06/21 

Page: 74 of 318 

 

 

6 DESCRIPTION OF THE ENVIRONMENT  

This section provides the description of not only the related environmental components, but also 

economic, social and cultural aspects that could be potentially impacted by the proposed project 

development. The description will also provide the method of study, the literature review used 

for the study and the scope and limitations of the environmental aspects studied during the EIA.  

6.1 PHYSICAL COMPONENTS  

6.1.1 Climate  

6.1.1.1 Literature review  

There is limited climatic literature to describe the climate condition of the drilling area. 

 

The following are the documents or information sources used for the assessment: 

 

¶ Climate change knowledge portal ï Average monthly temperature and rainfall in Timor-

Leste from 1901 ï 2016 (World Bank Group, 2020) 

¶ Country Report: Climate Risk Management in Timor-Leste (UNDP, 2013) 

¶ Historical monthly weather data ï www.worldclim.org/data/monthlywth.html  

¶ Tasi Mane Project - Betano Petroleum Refinery and Beaço LNG Plantï EIS study 

(WorleyParson, 2012a) 

¶ Tasi Mane Project - Suai Supply Base ï EIA report (WorleyParson, 2012b) 

¶ Map of annual rainfall and temperature in Timor-Leste: Seed of life organization 

http://seedsoflifetimor.org/wp-content/uploads/2013/01/Rainfall-Map-With-Graphs.pdf 

¶ Australia Bureau of Meteorology Australian Tropical Cyclone database: 

http://www.bom.gov.au/clim_data/IDCKMSTM0S.csv 

¶ Country Report Presentation: Southeastern Asia-Oceania Flash Flood: 

http://www.wmo.int/pages/prog/hwrp/flood/ffgs/saoffg/presentations/scm1/Countries/T

imorLeste.pdf (DNMG, 2017) 

¶ Country Report: Strengthening the resilience small scale rural infrastructure and local 

government system to climatic variability and risk (UNDP & GEF, 2013): 

https://www.undp.org/content/dam/timorleste/docs/reports/ENV/Prodoc_UNDP%20GE

F_SSRI.pdf 

¶ Timor-Leste, Agro-Climate outlook: WFP (2020): 

https://docs.wfp.org/api/documents/WFP-0000113397/download/ 

6.1.1.2 Study Scope and Limitations  

The study area extends beyond the immediate drilling area, due to the lack of local climatic data 

sources, in order to obtain greater resolution of the data accuracy, most of the data have gaps in 

between a recording period.  

6.1.1.3 General Description  

Timor-Leste is typical tropical country with every part of the regions experience monsoonal 

climate with distinct wet and dry seasons. The wet season typically runs from December to April, 

and dry season is from May to November and within the regions, seasonal temperature is varied 

with diurnal temperature often greater than seasonal. The average high temperatures range from 

http://www.worldclim.org/data/monthlywth.html
http://seedsoflifetimor.org/wp-content/uploads/2013/01/Rainfall-Map-With-Graphs.pdf
http://www.bom.gov.au/clim_data/IDCKMSTM0S.csv
http://www.wmo.int/pages/prog/hwrp/flood/ffgs/saoffg/presentations/scm1/Countries/TimorLeste.pdf
http://www.wmo.int/pages/prog/hwrp/flood/ffgs/saoffg/presentations/scm1/Countries/TimorLeste.pdf
https://www.undp.org/content/dam/timorleste/docs/reports/ENV/Prodoc_UNDP%20GEF_SSRI.pdf
https://www.undp.org/content/dam/timorleste/docs/reports/ENV/Prodoc_UNDP%20GEF_SSRI.pdf
https://docs.wfp.org/api/documents/WFP-0000113397/download/
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24°C in dry season to 26.3°C in wet season (World Bank Group, 2017). Figure 6-1 below shows 

the temperature ranges over the twelve months periods, which runs from dry to wet seasons. 

 

The climate temperature in Timor-Leste is driven by the West Pacific Monsoon and its rainfall 

largely regulated by the Asian Monsoon, such as El Niño, La Niña, Indian Ocean Dipole (IOD), 

Maden-Julian Oscillation (MJO), altitudinal and coastal effects; and these Asian-West Pacific 

Monsoon have been associated with the variability of inter-annual rainfall and dry season rainfall 

as well as the huge temperature difference between the land and ocean (UNDP, 2013). The effect 

of this Asian-West Pacific Monsoon is varied within every part of the region within the country.  

 

Figure 6-1 also show the rainfall conditions over the twelve months recording period, this rainfall 

information however, would not be further detailed or elaborated under this section of this EIS 

document. As this is in accordance with the Timor Resources approved Terms of Reference for 

the proposed project.  

 

Timor-Lesteôs climate is affected by the West Pacific Monsoon November to April Figure 6-2 

which is driven by large differences in temperature between the land and the ocean. It moves 

north to mainland Asia during the Southern Hemisphere winter and south to Australia in the 

Southern Hemisphere summer. Its seasonal arrival usually brings a switch from very dry to very 

wet conditions. The normal south-easterly trade winds in Dili are replaced by westerly winds 

from the monsoon onset until the end of the monsoon season. The arrows show near surface 

winds, the blue shading represents the bands of rainfall convergence zones, the dashed oval 

shows the West Pacific Warm Pool and areas denoted with the letter H represent typical positions 

of moving high pressure systems 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-1. Temperature reading over 12 months of the year in Timor-Leste 

Source: (World Bank Group, 2017) 

The Timor-Leste monsoon climate has a differential effect between the north and south of the 

country. The northern part of the country, influenced by the northern mono-modal rainfall 

pattern, has a 4-6 months wet season from November to April or June. The southern part 

experiences the southern bi-modal rainfall pattern leading to a seven to nine month wet season 

with two peaks, one in December and the other in May (Figure 6-2) (Barnett et al. 2007). 
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6.1.1.4 Temperature  

Temperature data was collected at the same points as the sensitive receptors where the air quality 

and noise samples were taken, these are shown in Table 6-3 and Figure 6-32 below. 

 

Based on the survey results the temperature measured at the drilling area, were shown to be 

between 31 ºC and 33 ºC on average. This survey temperature results are consistent with the 

UNDP (2013) annual mean temperature of the country at the flat and highland areas see Figure 

6-3 shows the mean temperature ranges from less than <21 ºC to >27 ºC across the country of 

Timor-Leste. The map also indicates that the temperature increases towards the flat area and 

decreases towards the highland area.  

 

Furthermore, in accordance with the UNDP (2013), the minimum temperature is usually occurred 

during the month of July and August; and the maximum temperature would be generally 

experienced during the month of October to December.  
 

These temperature presented in the map above are also consistent with the World Climate Data 

(2020) graphs that show a similar pattern of temperature reading for all the drilling area. The 

global climate has maximum and minimum temperature reading of the drilling area from the year 

2010 until 2018. 
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Figure 6-2. Average positions of the major climate features in November to April  
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Figure 6-3. Annual Average Temperature of Timor-Leste (UNDP, 2013) 
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Temperature records from the Betano Refinery and Beaço LNG Plant Strategic EIS (Worley 

Parsons 2012a) are shown in Figure 6-4 and show typical temperatures between 25 ºC and 35 ºC. 

Temperature readings for the south coast area over an eight year period (after WorldClim, 2020) 

are presented in Figure 6-5 and Figure 6-6 similarly show the maximum temperature has been 

constantly between over 25 ºC and below 35 ºC; and the minimum temperature stays within the 

range of 20 ºC to 25 ºC. The figures further show temperature variations between wet season 

(normally from October, November and December) and dry season (usually occurs from June, 

July and August).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-4. Temperature Records at Betano (after Worley Parsons 2012a) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-5. Maximum temperature recorded in the south coast area from 2010 ï 2018 

Source: (WorldClim, 2020) 
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Figure 6-6. Minimum temperature reading in the south coast area for from 2010 ï 2018 

Source: (WorldClim, 2020) 
 

These temperature data are also consistent with other secondary source data provided by the local 

National Directorate of Meteorology and Geophysics (DNMG) for the south coast region. The 

data is presented in Figure 6-7 below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-7. The maximum and minimum local temperature in Suai region from 2013 - 2016 

Source: DNMG (data accessed on 2019) 
 

The maximum and minimum temperature data given by the DNMG shows similar patterns over 

the four years recording period (from 2013 ï 2016). Both maximum and minimum were low 

during the dry season and high during wet season. The maximum temperatures in the region are 

within the range of over 25 ºC to less than 40 ºC. Likewise, the minimum temperature also ranges 

from less than 15 ºC to higher than 25 ºC. 
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6.1.1.5 Relative Humidity  

Relative humidity is one of several measures used to describe the amount of moisture in the 

atmosphere, and is the ratio of the actual amount of moisture in the atmosphere to the Maximum 

amount that could be held, at a given temperature.  

 

The Betano EIA study (Worley Parsons, 2012a) states that the south coast of Timor-Leste is 

marginally more humid than the north coast and that with increasing altitude, humidity decreases. 

Betano was observed to have a marginally less humid climate than coastal regions to the 

southwest (Suai). Very little seasonal variation is evident from analysis of the Ministry of 

Agriculture data (2012). The maximum daily relative humidity is frequently above 90 % 

throughout the year. The minimum daily relative humidity varies considerably more than the 

maximum and is on average in the range of 45 % to 73 %. 

 

The daily profile (Figure 6-8) and the time series data (Figure 6-9) show that the measured indoor 

relative humidity varies less than the Ministry of Agriculture data (2012). The indoor humidity 

does not fall below 45 % over the entire monitoring period and ranges up to approximately 85 

%. On average, the humidity would fall to a minimum slightly below 70 % at 14:00 to 03:00 and 

then steadily climb to approximately 80 % by 06:00 the following day. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-8. The Relative Humidity (%) Daily Profile at Betano  

Source: Worley Parsons, 2012a 
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Figure 6-9. The Relative Humidity (%) Time Series at Betano 

Source: Worley Parsons 2012a 
 

The graphs shows that over the recording period from 2008 to 2014, the relative humidity has 

always been high at the Suai region, which always measured between less than 60 % as the 

minimum, and reached up 100 % for the maximum value. It further shows that the Relative 

Humidity reading pattern has been consistent or no changed throughout the recording period.  

6.1.1.6 Wind Speed and Direction  

A major factor that influences local wind speed and direction trends is the topography and land 

use of the region (Worley Parsons 2012a). The Betano development area and the surrounding 

coastal region is low-lying and has reasonably flat terrain with elevations at approximately 20 m 

and local peaks located around Nova Betano up to 250 m above sea level. Inland, approximately 

10 km, the foothills begin with elevations approximately 400 to 500 m above sea level. 

 

The wind rose for the Betano area is presented in Figure 6-10 represents data collected from the 

monitoring period only (December 2011 to February 2012). Due to the failure of the 

meteorological station, only 6 % of the monitoring period produced valid wind speed and wind 

direction data. The wind rose shows that for the recorded data, a majority of the winds blew from 

the northwest at reasonably low speeds (less than 3.0 m/s). Currently, there is insufficient data to 

be able to determine prevailing wind patterns. 

 

Figure 6-11 presents wind roses for the Dili airport, Baucau and the south coast study area (Suai, 

Betano and Beaço) after Worley Parsons Betano Refinery and Beaço LNG Plant Strategic EIS 

(2012a).  
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Figure 6-10. Wind speed and direction Betano region December 2011 to February 2012 

Source: Worley Parsons, 2012a 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-11. Wind speed and direction Suai region December 2011 to February 2012 

Source: Worley Parsons, 2012a  
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6.1.1.7 Rainfall  

In general Timor-Leste rainfall trends are influenced by the Asian monsoon, which has its rainfall 

distribution varied within the country. the northern side of the country experiences northern 

mono-modal rainfall pattern, which has about 4-6 wet months start from the month of December 

to April or June; and the southern side rainfall influences by the southern bi-modal rainfall 

pattern, which has a rainfall for 7-9 months duration with two peaks within, one occurs at the 

month of December to January and the other one at the month of May to June (UNDP & GEF, 

2013). Figure 6-12 below shows the rainfall distribution within the country. It indicates that 

northern side receives rainfall less than 1000 mm per year; central and elevated area receives 

1,500-2,000 mm; and western with high elevation a receive relatively high rainfall of more than 

2,500 mm per year.  

 

Figure 6-12. Timor -Leste annual rainfall distribution (UNDP, 2013) 

Furthermore, in particular to Manufahi/Ainaro region, it can be seen that the central parts have 

high rainfall ranges from 2,500 mm to >3000 mm per year; and the southern region experiences 

rainfall of less than 500 mm to 1000 mm per year. The coastal areas clearly are dryer than those 

in the central areas with high altitude mountainous.  

 

The rainfall analysis given by the UNDP (2013) is consistent with the Seed of Life (2013) rainfall 

data collected and analysed for the south coast region. Accordingly, it shows that Suai region has 

high rainfall period in the month of January ï February, May ï June and December annually. 

The rainfall recorded during these months are usually between 150 mm and 250 mm per year. 

See Figure 6-13 below for the rainfall level and period in recorded 
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Figure 6-13. Annual rainfall level recorded in Ainaro, Same and Betano regions 

Note: The red and blue lines are temperature measurement at the location, which is not part of rainfall analysis 

given to the intended region under this section. 
 

The latest rainfall data collected for agro-climate by WFP in 2020 still consistent with both the 

UNDP (2013) and Seed of Life (2013) see Figure 6-14 rainfall data. Figure 6-15 below shows 

the rainfall data recorded for the month of February 2020 for all the municipalities within the 

country.  
 

According to the WFP rainfall data recorded in February 2020, it shows that during that month 

most of the Municipalities, including Covalima (Suai) still experiencing high rainfall intensity 

above 120mm. This rainfall period however is lower in Dili, Manatuto and Bazartete (of Liquica 

Municipality), which have rainfall measured at less than 120mm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-14. Annual Rainfall for  Timor -Leste  

(Source: Seed of Life 2013) 
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Figure 6-15. Rainfall accumulation for the month of February 2020 of Timor-Leste  

(Source: WFP 2020) 

6.1.1.8 Cyclones  

Timor-Leste has tropical cyclone effects that usually occurs in the Timor Sea from November to 

April. Most of the tropical storms and cyclones originates or passes through the Timor Sea. These 

tropical cyclones are characterised by very strong winds and driving rain with high waves and 

storm surges. Accordingly, many studies shown that tropical cyclones activity at the Timor Sea 

is lower during El Niño period and higher during La Niña years (NAPA, 2010). This study of 

tropical cyclone is further recorded and analysed by the Australia Bureau of Meteorology 

Australian Tropical Cyclone database (http://www.bom.gov.au/clim_data/IDCKMSTM0S.csv), 

which shows the number of Southern Hemisphere tropical cyclones from year 1906 until 2018.  

 

Within the mentioned period there are six tropical cyclones events recorded between the years 

1983 and 2014 at 100 km radius passing through the Suai region and going towards the Timor 

Sea. The six tropical cyclones occurrence and direction can be seen in the Figure 6-16 below. 

 

 

 

  

http://www.bom.gov.au/clim_data/IDCKMSTM0S.csv


 

 

Operating Management System 

Environmental Impact Statement - Drilling Activity  

PSC TL-OT-17-09 

Doc No: TR-HSE-EIA -002 

 

Revision: Rev 1 

Issue date: 07/06/21 

Page: 87 of 318 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-16. Tropical cyclones passing through to the Timor Sea recorded at 100 km from Betano  

Further, Table 6-1 below shows the tropical cyclonesô month of occurrence between 1983 and 

2014; and the name of the tropical cyclones recorded at 100 km radius from the Betano region 

towards the Timor Sea. 

Table 6-1. Tropical cyclones month of occurrence and names recorded at 100 km 

Cyclone tracks 100 km radius from Suai 

Data Range Cyclone Name 

6 - 25 March 2014 Gillian 

5 - 15 January 2013 Narelle 

7 - 15 April 2002 Bonnie 

14 - 20 April 2000 Rosita 

3 - 8 April 1995 Chloe 

2 - 9 April 1983 Lena 
 

According to DNMG Country Report (DNMG, 2017) during the tropical cyclones of El Niño 

cycle, the country experiences less rainfall, short wet season (usually cause drought) and rainfall 

is concentrated on February ï March; in contrast, the tropical cyclone of La Niña cycle causes 

the country to have more rainfall annually, longer wet season and more rainfall on dry season, 

which sometimes result in flooding and landslide.  
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6.1.2 Topography  

About one third of TimorïLesteôs topography is mountainous with a range of heights from 100 

m to almost 3,000 m above sea level (Figure 6-17). The central and eastern parts of Timor-Leste 

contain several low plateaus and coastal lowlands fringed by the narrow coastal plain in the north 

and a wide coastal plain in the south.  

 

The geography of Timor exhibits four significant mountain ranges: limestone mountain Mt. 

Matebean at a height of 2,100 m above sea level dominating the east part of the island and 

including Lospalos, Baucau and Viqueque. In the central region the limestone Mt. Cablac and 

volcanic Mt. Ramelau cover most of the area, and the western part of the island is controlled by 

Mt. Taroman. 

 

Deep Valleys, plateaus and low relief mountains are formed within the mountains. Generally, the 

slope of the north coast of the country is very steep toward the sea, on the southern side the slope 

from the mountains is a gradual decrease toward the sea. 

 

Significant topographic features around the project area are shown in in Figure 6-18 and 

include: 

 

¶ Mt. Cablac coupled with low to high grade Lolotoi metamorphic controls the north to 

northeast morphology.  

¶ A coral limestone platform covers most of the western part of the project area with 

average height 300 m above sea level.  

¶ The northeast and eastern parts are dominated by Mt. Bian and Mt. Manumera and extend 

to Mt. Kaitaba and Mt. Cnuamotukleten. 

¶ Mt. Akadirukau with a height 160 m above sea level occurs to the south of the project 

area with an alluvial plain extending towards the sea.  

¶ In the far northwest the landscape is controlled by recent deposition of the Batu Putih 

chalk that is expressed in a low relief to moderate morphology with an average height 

120 m above sea level.  
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Figure 6-17. Topography of Timor  

(SRTM, 2020) 
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Figure 6-18. Topographic map of the project area.  

Red box is the perimeter of the project area and star dot is indication of well locations. 

6.1.3 Geology 

6.1.3.1 General Geological Overview  

The chaotic and highly deformed Permian ï Triassic, Jurassic and Cretaceous rocks lead to 

dispute of Timor tectonic history. Several hypotheses have been introduced by various geological 

researchers to describe tectonic and rock formation history (Audley-Charles 1968, Hamilton 

1979, Harris 2006, Keep and Haig 2010), however these theories are all consistent that onshore 

Timor is composed of rocks from the Gondwana Megasequence, Australian Megasequence and 

Banda Terrane affinity.  

 

Rocks in Timor-Leste range in age from Late Carboniferous to recent. The following are the 

main tectono-stratigraphic units that are recognised in Timor-Leste: 

 

1. Gondwana Megasequence: Latest Carboniferous to Middle Jurassic succession. This 

sequence is represented by carbonates, siliciclastics and Permian volcanics that were 

deposited within the interior of the East Gondwana rift system (Harris et al 1998, Harris 2006, 

Haig and McCartain 2007 & 2010, Davydov et al 2014). 
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2. Australian Margin Megasequence: Late Jurassic to Early Late Miocene units dominated by 

pelagic calcilutite and subordinate radiolarian rich accumulations in middle bathyal water 

depths during the Early Cretaceous on the Australian passive margin (Haig and McCartain 

2007). 

3. Indian Ocean deposits: Middle ï Late Jurassic. Dominated by siliceous argillites and 

radiolarites (Haig and Bandini 2013)).  

4. Banda Terrane: Late Cretaceous to Early Miocene. Asiatic units, shallow water and upper 

bathyal strata, metamorphic units, and other sedimentary strata. Emplaced during collision 

(Audley-Charles & Harris 1990, Harris 2006, Haig et al 2008). Alternatively, the metamorphic 

units have been attributed to the Australian Continental Margin basement (Grady 1975, Grady 

& Berry 1977, Chamalaun & Grady 1978, Charlton 2001 & 2002) 

5. Synorogenic Megasequence: Latest Miocene- Pleistocene to recent (Haig & McCartain 2007; 

Roosmawati & Harris 2009). Shallowing ï coarsening up succession composed of deep-water 

chalk/marls passing through turbidites sands to marginal marine, then fluvial deposits.  

 

From these tectonostratigraphic units, combine with field observation and palynology analysis 

Timor Resources has simplified a stratigraphic column that adapted from Duffy 2017 (Figure 

6-19).  

6.1.3.2 Geology PSC TL-OT-17-09 

Within PSC TL-OT-17-09 most of the older rocks from Permian to Triassic in age are well 

represented in the north and southwest of the field area. Mt. Cablac is covered by Triassic Perdido 

Group and interpreted to be thrusted over Lolotoi Complex. Southeast and southwest of Mt. 

Cablac is covered by syn-orogenic deposition of Batu Putih and Viqueque Group. Permo-Triassic 

units commonly topped by Baucau limestone are well exposed between the Belulik river (Cassa 

Bridge) and Caraulun river near Same. A Late Cretaceous unit of Wai Bua Formation is cropping 

out in central Betano and its surrounding area. 

 

At the location of Rusa-1, rock units that range from Permian to recent in age. The following is 

the physical description of all the rock units that occur in the vicinity of the wellsite in order from 

oldest to youngest. 
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Figure 6-19. Tectono-chronostratigraphic column of Timor 
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6.1.3.2.1 Maubisse Formation  

This Formation is named after large cliffs of thick bedded red limestone associated with volcanics 

to the southwest of Maubisse village. The limestone comprises abundant Crinoid stems, Bryozoa, 

Brachiopods, Ostracods, Tubiphytes (Audley-Charles 1968 and Haig 2014). This Formation is 

predominantly a carbonate succession with minor volcaniclastics which occur together in some 

outcrops.  
 

At the type locality Maunlai ridge it is estimated to be 180m thick (Haig et al 2014). Massive to 

thick-bedded bioclastic limestone, mainly packstone, were described at the Maunlai ridge. From 

microfacies analysis (Nogami 1963, Audley-Charles 1968 and Haig 2017) the Maubisse section 

is assigned as Late Permian Guadalupian. Presence of crinoidal, brachiopod packstone indicate 

Permian shallow carbonate-mound-platform deposits.  
 

The Maubisse outcrop in the area of the Rusa prospect location covers approximately two square 

kilometres in the west and northwest. From field observations near the proposed wellsite, this 

formation is composed of massive, red and sometime orange limestone, commonly occurring as 

blocks and boulders. It is very indurated and rich with Crinoid stems, and from acetate peels 

analysis it contains at least three type of Bryozoans (fenestrate, cryptostominid and trepstone). 

Brachiopods and Fusulinids are also found in samples in other locations (Figure 6-20). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-20. abundance of Maubessi limestone in Rusa-1 wellsite vicinity.  

Blocks of Crinoid limestone. Inset photo showing bryozoan from acetate peel analysis (A). Close up view of 

crinoid limestone with bivalve (B). 
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Permian volcanics are associated with the limestones, in this locality they commonly occur close 

to red limestone. They are exposed as highly weathered volcanic basalt, sometimes as pillow lava 

and occasionally as volcanic breccia (Figure 6-21). 

 

Stratigraphically the Maubisse Formation is overlain by the Triassic Aitutu and Babulu 

Formations though the contact is rarely seen in the field.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-21. Highly weathered Permian volcanic block 

6.1.3.2.2 Babulu Formation  

The Babulu Formation was first mapped in West Timor by Gianni 1971 at Babulu river. This 

Formation is composed mainly of shales, that alternate with sandstone and siltstone layers. Shales 

are usually black or dark grey, occasionally micaceous, and bituminous and sometimes 

laminated. In Timor-Leste, this Formation was mapped by Monteiro in 2005 in the Manatuto 

area where organic rich fine-very fine-grained sandstone is categorised as both potential reservoir 

and source rock.  
 

The Babulu Formation was mapped as a member of Wailuli and the flysch types were mapped 

as Aitutu Formation by Audley-Charles 1968. Monteiro 2003 described two members of Babulu 

Formation in Timor: 
 

1. Shales; are usually black to dark grey, sometimes micaceous, bituminous. The thickness 

ranges from laminae ï several meters thick, sometimes chaotic, and some shales contain 

Halobia.  
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2. Thick bedded sandstone: the bed thickness ranges from (1-7m) sandstone interbedded 

with paper thin shale. Occasionally exotic limestone beds occur within the sandstone 

succession.  
 

At the Rusa-1 proposed well location the Babulu Formation is well exposed to the southeast 

around the Betano irrigation area. It is predominantly green-grey, medium-fine-very fine grained 

sandstone, which is, from visual examination it appears to be porous and permeable. Bed 

thickness range from 2 cm ï 1m thick, it contains burrowing structures (chondrites) in sandstone 

and is interbedded with paper thin grey shale. It is commonly highly deformed with very steep 

dips, well sorted, overall fining-up/thinning-up sandy succession overlying grey silty shales. 

Most of the riverbank cuttings contain metre-decimetre beds. The sandstones are rich in 

carbonaceous fragments and have clay chips which possibly indicate the base amalgamated bed 

(Figure 6-22).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-22. (A) Very indurated fine-grained sandstone overlying by grey thin shale layers. (B) Very thick 

bedded sandstone cropping out in the middle of the river 

(Insert photo A showing close up of clay chips tracks in sandstone.. Insert photo B is closeup of thick beds.) 
 

The Babulu Formation is one of the Gondwana Megasequence units that is well distributed at 

surface in the onshore. From palynology the Formation is assigned as Ladinian ï Carnian (Middle 

ï Late Triassic) in age, it is overlain by the Jurassic Wailuli Formation. 

6.1.3.2.3 Bobonaro Formation  

Stratigraphically Audley Charles (1968) divided the Bobonaro Melange into two principal units; 

scaly clay matrix and the exotic material. Ron Harris (1998) added one more unit called Broken 

Formation. Most of the melange fragments are derived from the older known rock units. The 

qualitative field criteria for Classification of Bobonaro melange is shown in Table 6-2.  
 

In more recent research the Bobonaro Melange is genetically classified into three categories; 

diapiric melange, tectonic melange and broken formation based on internal structure and 

relationship with nearby rocks.  
 

A B 
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The name of Bobonaro melange is derived from the Bobonaro scaly clay that is well exposed 

beside the Loumea river in east of Bobonaro village where the outcrop is almost 8 km long.  
 

Table 6-2. qualitative field criteria for Classification of Bobonaro melange 

Classification Matrix rich  Mixed Block in clay Broken Formation 

Range of block type  Narrow - wide  Very wide (most units) Narrow (1-2 formations) 

Most common source  Australian affinity units  Mixed both Australian 

and Asian affinity  

Australian affinity units 

Block size Mostly granular and 

blocks <1m  

Typical bimodal >m 

Maubisse Formation and 

Banda Terrane  

Mostly <10m 

Matrix characteristic  Well-developed flow 

and scaly fabrics 

Well-developed flow and 

scaly fabrics 

Well-developed flow and 

scaly fabrics 

Matrix to block  >5:1 1:2 to 5:1 1:3 to 3:1 

Contact relations Both cross cutting and 

concordant intrusive  

Locally transitional with 

broken Formation, cross 

cutting and fault related.  

Varies but transitional 

with nearby units  

Bedding  Absent  Mostly absent  Mostly retained  

Structural correlation 

and distribution  

Diapirism and mud 

volcanism throughout 

orogenic wedge 

Surrounding high-level 

nappes of Maubisse 

Formation and Banda 

Terrane  

Close to decollement and 

in diapirs of southwest 

Timor  

 

At the proposed well location, the Bobonaro melange occupies most of the western part with 

some contact with Maubisse Formation. In the Rusa-1 area the Bobonaro grey, and rarely red, 

clay, mostly muddy, with fragments of other lithologies such as Lolotoi Complex, Perdido 

Limestone, Babulu Sandstone and blocks of Maubisse Formation (Figure 6-23). From field 

observations the melange near the Rusa-1 wellsite is categorized as tectonic melange.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Figure 6-23. (A) Exotic blocks of limestone within mud. (B) Sandstone block of Babulu within mudstone. 

A B 
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Stratigraphically the Bobonaro was first dated as the youngest syn-collisional melange of 

Miocene age by Audley-Charles (1968), however in recent studies Benincasa 2009 assigned it 

as Triassic in age based on well preserved palynomorphs, rare acritarches and nodsariid 

foraminifera. 

6.1.3.2.4 Wai Bua Formation  

Wai Bua Formation is an autochthonous unit that is well exposed in the Betano area particularly 

well cropping out along the Caraulun river. This Formation is characterised by a well bedded 

radiolarian succession, white and sometimes pink in colour, predominantly calcilutite and 

occasionally calcarenite, frequently manganese occurs as nodules, as do bright coloured cherty 

radiolarite.  

 

Audley-Charles (1968) defined the type locality of this Formation in an area of poor outcrop 

about 5 km northeast Betano. Photogeological and field observation suggested a thickness of at 

least 500 m. Presence of fossil fauna and very fine grained pelagite carbonate with radiolarian 

shale are indications that this sediment accumulated in open marine and deep sea.  

 

At the proposed Rusa-1 wellsite, this Formation is well exposed to the east and northeast of the 

well location. It is well exposed along the downstream extent of the Sui river and outcrops in the 

eastern part of Riatu village. It is very light pink in colour, highly fractured, occasionally faulted 

and at least 18 m thick. Sometimes it is exposed as massive and chaotic and locally well bedded 

successions with no shale in the lower part of outcrops (Figure 6-24 and Figure 6-25).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-24. Well bedded radiolarian succession with chert as nodules. 

Exposed in the north of Rusa-1 well location.  
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Figure 6-25. Highly fractured carbonate pelagite at Caraulun river west of Sesurai Village.  

(GPS Coordinate Latitude: -9.112094° and Longitude: 125.690177°) 

 

Audley-Charles (1968) assigned the Wai-Bua as Campanian ï Maastrichtian or Late Cretaceous 

based on radiolarian identification.  

6.1.3.2.5 Batu Putih  

The oldest synorogenic deposit was mapped as part of Viqueque Formation by Audley-Charles 

(1968) in his reconnaissance report. He defined it as the lower part of the Viqueque Group and 

was comprised of a series of distinctive white calcilutites and tuffs with subordinate marls. 

Planktonic foraminifera are the dominant fossils, particularly with abundant Globigerina. 

Benthonic forams occur as accessories as well as molluscs, ostracods, fish debris and pyritized 

organic matter. 
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The Batu Putih as a separate Formation was firstly introduced by Kenyon (1974) in West Timor, 

as the oldest lithology in the syn-orogenic deposit of the central Basin Succession. In onshore 

Timor-Leste, Haig and McCartain (2007) reported the carbonate chalk as the lower section of 

Viqueque Formation. In the PSC TL-OT-17-09 permit area, the Batu Putih is well distributed in 

the eastern part of block, from the Dotik area and extending to the northern contact with the 

Lolotoi complex. The Formation is also well exposed along the road between Same and Daisua 

(Figure 6-26). 
 

From field observation this Formation is characterised by white, chalky, friable, mostly massive 

but occasionally bedded, with woody material. In some areas the Batu Putih is conformably 

overlain by younger Formations. 
 

A sample of pale argillite with abundant of planktonic foraminifera examined by Timor 

Resources contains Globorotalia Tumida, Sphaeroidellopsis kochi, Globorotalia limbate and 

Globorotalia tumida. Based on these fossils Batu Putih is assigned as (N18-N19) or early 

Pliocene. Haigôs (2012) examination of planktonic foraminifera recognises it as Early Pliocene 

deposition in the syn-orogenic Megasequence.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-26. Broken, massive Batu Putih. well exposed on the roadside between Same and Daisua. 
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6.1.3.2.6 Baucau Formation 

The Formation is characterised by karst morphology and a dark red soil. It is a hard, vuggy, 

cavernous, massive white coral reef limestone. Four lithologies were described by Audley-

Charles (1968): 

 

1. Coral reef limestone. These are massive, dense, in situ growths of coral with subordinate 

amounts of calcareous algae. 

2. Calcirudite. Massive - poorly bedded conglomerates, composed of reef debris cemented 

by micrite and sparry calcite from lenticels within situ coral limestone. 

3. Calcarenites. Interbedded with in situ reefs, almost entirely composed of sand grains, 

coral fragments, bryozoans, foraminifera and calcareous algae with minor molluscs and 

echinoderms. 

4. Sub-mature greywacke - pebble sandstone.  

 

The Bacau Formation is named after the series of terraced reefs outcropping around the Baucau 

town. In the Baucau town area it forms karst morphology. Good exposures of this formation 

occur at Fatumean Suai, and at the top of Mt. Laritame, 1300 m above present sea level (Gilsel 

2010). 

 

Generally, in PSC TL-OT-17-09, good exposures occur in the Hatu-Udo (Figure 6-27), Betano 

and Dotik areas. In the Hatu-Udo area the Baucau limestone lies conformably on Viqueque 

Formation. From the presence of coral-algal-foram limestone in the Formation it is assigned as 

Early Pleistocene (Audley-Charles 1968 and Borges, 2010). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-27. Contact between Baucau limestone and Viqueque Sandstone. Hatu-Udo.  
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6.1.3.2.7 Ainaro Gravel  

The type section of Ainaro Gravel is based on exposed terrace deposits at 800 m above sea level 

in Ainaro village. In the Ainaro river the terraces have been left behind by the present river that 

has cut a gorge more than 40m deep. Similar outcrops are found in Laclubar, Cribas, Same, Aileu 

and Railaco on the present riverbanks.  

 

The Ainaro Formation comprises of boulders, pebbles and gravel, sand, and silt, all are lenticular 

and strongly cross-bedded. Generally, this formation is friable, but locally it is calcite cemented.  

 

At the proposed well location particularly Rusa-1 well, the Ainaro Formation is cropping out to 

the north of well location (Figure 6-28). It is characterised by boulders, pebbles, and gravel of 

older lithologies such as fragments of Lolotoi complex, boulders of Triassic units and sand.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-28. Good exposure of Ainaro Gravel to the north well of Rusa-1 Well location. 

6.1.3.2.8 Alluvial Deposits 

Quaternary alluvium is well deposited along the coast and riverbanks. These sediments are 

transported and deposited by rivers in last few thousand years. Alluvial sediments overlie the 

native bedrock and often form rich soils. These deposits are characterised by clay and silt mixed 

with fragments and boulders of other lithologies.  

 

Generally, in PSC TL-OT-17-09 the river deposits are well distributed in the Same area, even at 

high altitudes. In the Rusa-1 well location they occur to the east and southwest (Figure 6-29).  
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Figure 6-29. Loose, sand, clay and silt with fragments of other lithologies overlie Triassic Babulu sandstone.  

(Photo taken in southwest of Betano irrigation (Rusa-1 area)) 

6.1.3.3 Petroleum System  

Occurrences of a large number of oil and gas seeps in onshore Timor-Leste indicate an active 

petroleum system. Elements of the petroleum system onshore have been identified by various 

researchers such as: (Audley-Charles,1968), (Charlton,2002), (Monteiro,2003), (Ferreira, 2011), 

(Timor Resources, 2017). Source rocks range from Triassic Aitutu Formation and Babulu shale²

Jurassic Wailuli shale. From field observation Babulu Sandstone, Aitutu Fractured limestone, 

Jurassic Wailuli sandstone, and Viqueque Formation are categorized as potential reservoirs. 

Shale of Viqueque and Wailuli are potential seals. The stratigraphy column (Figure 6-19) denotes 

Source as ¬Sº, reservoir as ¬Rº and seal as ¬Slº. There has been little study of migration 

pathways, due to lack of sub-surface definition by seismic. The Main objective of this exploratory 

drilling is to test two type of plays within the area of PSC TL-OT-17-09: 
 

¶ A primary Jurassic-Triassic Marker target and secondary intra-Triassic targets interpreted 

as either being more proximal clastic equivalents of Babulu and Wai Luli clastics and 

carbonates. 

¶ A deeper Sub-Decollement target which possibly represents underplated Australian 

continental clastic and carbonate units (optional deeper target only). 
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6.1.4 Air  and Noise  

Clean air is considered to be a basic requirement of human health and wellbeing, however, air 

pollution continues to pose a significant threat to health worldwide according to the World Health 

Organisation (WHO, 2005). This section reviews the air quality in the drilling area as a baseline 

against which any potential impacts associated with the PSC TL-OT-17-09 drilling project can 

be assessed. 

6.1.4.1 Sensitive Receptors 

The locations of sensitive receptors relative to the drilling area were identified from aerial 

photography, on-site visual inspection during the TOR surveillance visits and in a desktop 

assessment of the local area. Based on the assessment, the sensitive receptors identified for 

collection of air quality and noise measurements are shown in Table 6-3 and shown in Figure 

6-32 note the letters in the Table reflect the legend in Figure 6-32. 

Table 6-3. Sensitive Receptors for Air Quality and Noise 

6.1.4.2 Air Quality  

The study method adopted for this assessment is as follows:  

¶ Identify and present available secondary data sources. 

¶ Identify air quality sensitive receptors (i.e., residences, schools) in the study area (see Table 

6-3). 

¶ Collect baseline primary ambient air data in the study area. 

¶ Air Quality and noise data was collected and analysed by identified and experienced local 

laboratory in accordance with internationally recognised standard, using calibrated hand 

held instruments as follows using hand held instruments as follows: 

- Particle Counter AMT18 and HTI HT-9600 measuring during 24 hour nonstop. 

- Gas Analyzer Model/type BH-4S to knows the O2, H2S measuring 2 times for one 

day (morning and afternoon). 

- Gas Detector Model/type BH-90A to knows the parameter of NO2, SO2 and O3 

measuring 2 time for one day (morning and afternoon). 

- Anemometer Model/type Benetech GM 8901 

¶ Assess the baseline ambient concentrations of particulates and gas pollutants against the 

assessment criteria. 

¶ Calculate levels of gaseous emissions from diesel generators, plant and vehicles during 

the project See Section 9.3.3 

¶ Examine management measures to minimise air emissions See Section 9.3.3. 

¶ All the data were compared with international guidance published by International 

Finance Corporation (IFC, 2007a) and the World Health Organisation (WHO, 2005). 

 

Sample 

Site 
Location 

Sensitive 

Receptor 

Distance 

(km) 

Centroid Coordinates 

Latitude  Longitude 

01 - b Aldeia Fatukabelak 
Resident 

Settlement 
0.93 09Ü 07ô 05ò S 125Ü 41ô 33.8 ñE 

02 - a Aldeia Sessurai School area 1.06 09Ü 06ô31.1ò S 125Ü 41ô44.8ò E 

03 - c Aldeia Raimerlau 
Resident 

Settlement 
0.47 09Ü 06 ô52.5ò S 125Ü 41ò 00ò E 



 

 

Operating Management System 

Environmental Impact Statement - Drilling Activity  

PSC TL-OT-17-09 

Doc No: TR-HSE-EIA -002 

 

Revision: Rev 1 

Issue date: 07/06/21 

Page: 104 of 318 

 

 

Sampling Equipment Standards 

Descriptions of the sampling equipment including standard references for each are shown below 

and summarised in Table 6-4.  

Table 6-4. Sampling Equipment Standards 

Parameter Sampling Method 
Sampling 

Duration  
Equipment 

PM10 Light Scattering 24 hours 
Optical particle counter 

HT - 9600 

PM2.5 Light Scattering 24 hours 
Optical particle counter 

HT - 9600 

Sulphur Dioxide Amperometric  24 hours 
Electrochemical gas sensor 

Bosean BH-90A 

Nitrogen Dioxide Amperometric  1 hour 
Electrochemical gas sensor 

Bosean BH-90A 

Ozone Amperometric  1 hour 
Electrochemical gas sensor 

Bosean BH-90A 

 

PM10 and PM2.5 

Particulate matter was measured using an optical particle counter, which its detection method is 

based on the principle of light scattering from particles. As illustrated in Figure 6-30 , the particles 

crossing the illumination zone, collimated from a laser diode, produce a photoelectric impulse, 

which is proportional to the size of particle to be measured (Agranovski, 2010). 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 6-30. Schematic design of an optical particle counter. 

Sulphur dioxide 

Sulphur dioxide was measured using an Amperometric sensor, which uses a porous membrane 

or capillary system to allow the gas to diffuse into the cell containing electrolyte and the 

electrodes. When the gas reaches the sensing electrode, an electrochemical reaction occurs; either 

an oxidation or reduction depending on the type of gas, resulting in the flow of electrons from 

the sensing electrode to the counter electrode through the external circuit. This flow of electrons 

generates electrical current, which is proportional to the concentration of an analyte present 

outside the sensor and gives a direct measure of its concentration, as illustrated in Figure 6-31 

(Cretescu et al., 2017).   
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Figure 6-31. Amperometric sensor schematic design. 

Nitrogen Dioxide  

NO2 was also measured using an Amperometric sensor. A reduction reaction occurs that 

disassociates it to form nitrogen and oxygen, resulting in the flow of electrons from the counter 

electrode to the sensing electrode and generates electrical current. 

 

Ozone 

O3 was measured using an Amperometric sensor.  

 

Assessment Criteria 

In the absence of air quality legislation or regulations, recognised international guidance from 

IFC and WHO is used in this study (see Table 6-5). Regarding air quality IFC refers to the WHO 

guideline values for particulate matter, ozone, nitrogen dioxide and sulphur dioxide. In this 

project the principle potential impacts relate to dust arising from construction activities and 

emissions from diesel engines both for power generation and in plant and vehicles. As such this 

study focuses on particulates (PM2.5 and PM10) and NO2 and SO2, utilising available secondary 

data and the primary data collection as comparisons. In the case of engine emissions, the levels 

are calculated using recognised emission estimate methodology applicable to diesel engines. 
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Table 6-5. WHO Ambient Air Quality Guid elines 2005 

¶  

 
AVERAGING 

PERIOD 

GUIDELINE 

VALUE  

µg/m3 

Sulphur dioxide (SO2) 
24-hour mean 

10-minute mean 

20 (guideline) 

500 (guideline) 

Nitrogen dioxide (NO2) 
Annual mean 

1-hour mean 

40 (guideline) 

200 (guideline 

Particulate Matter PM 10 
Annual mean 

24-hour mean 

20 (guideline) 

50 (guideline) 

Particulate Matter PM 2.5 
Annual mean 

24-hour 

10 (guideline) 

25 (guideline) 

Ozone 8-hour mean 100 (guideline) 

 

Study Scope 

The scope of this study incorporates the drilling project area as described in Section 4. The project 

has the potential to produce the air emissions during facility and road construction mainly related 

to dust and from equipment burning diesel as identified in Table 6-6. Emissions will be calculated 

using accepted industry guidelines related to diesel generators and engines (see Section 9.3.3). 

Table 6-6. Emission Sources during exploration Drilling 

 

Emission 

source 

Purpose Treatment Point of Emission Emission Gas 

Diesel fuel Engine for power 

production drilling 

rig, vehicles 

Combustion  Engine exhaust  CO2, NOX, 

CH4, CO, 

N2O, 

Particulates 

Well testing  Testing of wells  Combustion  Burner  CO2, NOX, 

CH4, CO, 

N2O, 

Particulates 

Other direct 

hydrocarbon 

emission 

Drilling fluid  

Well clean-up 

Fugitives and 

leakages  

Produced water 

Storage tanks  

None 

None 

None 

None 

None 

Evaporative  

Vent stack/tanks 

BOP 

Vent stack 

Vent stack  

VOC, CH4 

VOC, CH4 

VOC, CH4 

VOC, CH4 

VOC, CH4 

Dust Construction 

activities 

None Ground level Particulates 
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 Rusa-1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 6-32. Rusa-1 Sensitive Receptors - Air Quality and Noise Locations 
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Secondary Data 

The following secondary data sources were accessed: 

¶ World Bank (2009). Timor-Leste: Country Environmental Analysis. Sustainable 

Development Department, West Asia & Pacific Region. July 2009. 

¶ Japanese International Cooperation Agency (JICA) (2016). Timor-Leste: National Road No. 

1 Upgrading Dili - Baucau. Simplified Environmental Impact Statement/Initial 

Environmental Examination. Project No.: 50211-001. August 2016. 

¶ Worley Parsons Tasi Mane Project - Betano Petroleum Refinery and Beaço LNG Plant 

Strategic EIS. Final Report No. 301012-01504-EN-REP-0005. June 2012. (Worley Parsons, 

2012a) 

¶ Worley Parsons Tasi Mane Project - Suai Supply Base Environmental Impact Assessment. 

Final Report No. 301012-01504-EN-REP-0003. May 2012. (Worley Parsons, 2012b)  

¶ Timor-Leste Employment and Environmental Sustainability Fact Sheet 2019 ï (ILO, 2019) 

¶ PM2.5 and weather information for Dili: https://www.iqair.com/timor-leste/dili 

 

Summary of Secondary Air Quality Data 

The World Bank Timor-Leste Country Environmental Analysis July 2009 summarised air quality as 

follows: 

¶ At present, outdoor air pollution is a minor problem and is mainly limited to Dili. 

¶ Emissions of greenhouse gases and other pollutants from road transport are modest, given 

the small number of motor vehicles in use in Timor-Leste. 

¶ Industrial emissions are also limited since the industrial sector represents a small proportion 

of the economy of Timor-Leste. 

¶ Open burning is also contributing to outdoor air pollution. Open burning of small amounts of 

waste lowers urban air quality. 
 

The JICA simplified EIA (JICA, 2016) describes air quality as generally acceptable with the 

exception of dust. Dust arises owing to the poor condition of the roads and dust arising when vehicles 

pass over unsealed shoulders of roads in many places. 
 

Worley Parsons report baseline air quality data in the Betano Petroleum Refinery and Beaço LNG 

Plant Strategic EIS (Worley Parsons, 2012a) and the Suai Supply Base EIA (Worley Parsons, 2012b). 

As part of the EIA studies the assessments showed that most existing sources of air pollutants (dust 

particles such as PM2.5 and gases such as nitrogen dioxide, sulphur dioxide and carbon monoxide) 

originate from human activities such as dust from roads, vehicles exhaust, power generation exhausts, 

smoke from cooking stoves and the removal of vegetation. Although, aspects such as total suspended 

particulates are likely to vary widely during the year due to seasonal effects. 
 

The carbon dioxide (CO2) emission levels for Timor- Leste have increased sharply by an average of 

12 % from 2005 to 2014 (Figure 6-33). The increase was due primarily to the energy sector (power 

generation and transportation). Other sources are: industries; land use change and forestry; and waste. 

The level of emissions is so much lower than the Asia-Pacific and ASEAN averages that it appears 

negligible.  

 

  

https://www.iqair.com/timor-leste/dili
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Figure 6-33. CO2 Emissions for Timor-Leste, 1990- 2014  

(after ILO 2019) 

 

Nitrogen dioxide and nitric oxide are formed primarily during the combustion of fuels at high 

temperatures. In an air quality context, the primary sources of oxides of nitrogen are motor vehicle 

and power generation exhausts. Sulphur dioxide is also produced by combustion of fuels that contain 

sulphides, for example diesel or ósourô natural gas. 
 

Worley Parsons (2012a and 2012b) demonstrated that concentrations of NOx and SOx were below 

the threshold limit of reporting, that is, <1 µg/m3. In general, the principal gaseous pollutants from 

traffic CO/SOx/NOx are well dispersed in open terrain and there is potentially adequate dispersion in 

the wide main thoroughfares of the towns and villages. Across the study area most pollutants 

originate from vehicular traffic and, to a lesser extent, smoke produced from refuse disposal. Current 

air quality indicators were well below the referenced air quality benchmarks. 
 

Worley Parsons (op cit) noted that in the Suai region, the primary observed sources of air pollutants 

are vehicular traffic and smoke produced from burning vegetation for agricultural clearing. To a 

lesser extent, bulk refuse burning and operation of electricity generators also contributes to air 

pollutants. 
 

Sources of particulate matter can be widespread, ranging from mechanical grinding of materials, 

wind-generated dust from stockpiles of material, to salt crystals from sea spray. Primary sources of 

particulate matter are likely to be combustion exhaust from vehicular traffic, smoke from the burning 

of vegetation and dust generated from agricultural activities (e.g., ploughing fields, livestock 

movement, grading of roads and paths). Vehicle wheel-generated dust was not observed during the 

site inspection to be a significant contributor to airborne particulate matter due to the moisture 

content of the roads and soil although this is likely to be subject to seasonal variation. 

 

The studies concluded that exposure of areas of soil (e.g. vegetation clearing) accompanied by 

vehicular traffic, will cause localised increases in airborne dust particles (PM2.5 and PM10). These 

dust emissions will diminish and the emission of pollutant gases arising from fixed or mobile plant 

and equipment (power generation and vehicles) will take on a greater significance; however, these 

will still be relatively minor at a regional scale.   
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During construction, air emissions will mainly arise from combustion products resulting from diesel 

engine exhaust, both the rig and vehicles, occasional gas flaring during well testing. 

 

Particulate Matter (PM) is a common proxy indicator for air pollution (WHO, 2018). It affects more 

people than any other pollutant. The major components of PM are SOx, NOx, ammonia, sodium 

chloride, black carbon, mineral dust and water. It consists of a complex mixture of solid and liquid 

particles of organic and inorganic substances suspended in the air. While particles with a diameter 

of 10 microns or less, (Ò PM10) can penetrate and lodge deep inside the lungs, the even more health-

damaging particles are those with a diameter of 2.5 microns or less, (Ò PM2.5). PM2.5 can penetrate 

the lung barrier and enter the blood system. Chronic exposure to particles contributes to the risk of 

developing cardiovascular and respiratory diseases, as well as of lung cancer. 

 

Air quality measurements are typically reported in terms of daily or annual mean concentrations of 

PM10 particles per cubic meter of air volume (m3). Routine air quality measurements typically 

describe such PM concentrations in terms of micrograms per cubic meter (ɛg/m3). When sufficiently 

sensitive measurement tools are available, concentrations of fine particles (PM2.5 or smaller), are also 

reported.  

 

The PM2.5 atmospheric particulate matter emission levels for Timor-Leste decreased slightly from 

2000 to 2016 (Figure 6-34). Overall PM2.5 emission levels exceeded the World Health Organizationôs 

Air Quality Guideline threshold level, thus indicating high emissions. Timor- Leste shows lower 

levels of emission than both the ASEAN and the Asia-Pacific averages  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-34. PM2.5 emissions for Timor -Leste, 1990-2016 (after ILO 2019)  

The Worley Parsons EIA studies (Worley Parsons, 2012a and 2012b) measured average PM10 values 

between 29 ɛg/m3 and 34 ɛg/m3 which is less than the 24-hour average WHO guidelines of 50 ɛg/m3 

(see Table 9-13). Both studies indicated a consistent increase in concentrations in the evening 

between 18:00 and approximately 20:30. 
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The mean annual exposure value for PM 2.5 in Timor-Leste was 19.26 µg/m3 as of 2017 which 

exceeds the recommended WHO annual mean of 10 µg/m3. Figure 6-35 shows that over the past 27 

years this indicator has decreased from a maximum value of 23.76 µg/m3 in 2011 to a minimum 

value of 19.26 µg/m3 in 2017. As a result, in accordance with the World Health Organization's 

guidelines, the air quality in Timor-Leste is considered moderately unsafe as PM2.5 is 19 µg/m3. 
 

Year Value 

1990 23.06 

1995 23.26 

2000 23.50 

2005 23.25 

2010 23.49 

2011 23.76 

2012 22.47 

2013 21.96 

2014 20.45 

2015 20.62 

2016 20.02 

2017 19.2 
 

Figure 6-35. Mean Annual Exposure Value for PM2.5 in Timor-Leste. Source: (Index Mundi, 2017) 

 

Summary of Baseline Air Quality Results 

Baseline ambient air quality data is summarised in Table 6-7,  

Table 6-8 and Table 6-9, with 24 hour continuous Particulate data presented in Figure 6-36 and 

Figure 6-37 and Figure 6-38 and in Appendix 6.5 
 

The ambient air quality data for sulphur dioxide (SO2) and nitrogen dioxide (NO2) were all below 1 

µg/m3, the detection limit of the instrumentation, thus well within the WHO Standards. 
 

The ambient air quality data collected at the three sensitive locations for sulphur dioxide (SO2) and 

nitrogen dioxide (NO2) and ozone (O3) were all below 1 µg/m3, the detection limit of the 

instrumentation, thus well within the WHO 24-hr Standards. 
 

The concentration of dust particulate of PM2.5 at the three receptors are generally within the WHO 

24-hour standard of 25 µg/m3 except for peaks that occur at peak traffic hours between 06:00 and 

09:00 and again at 18:00-19:00. There appears to be an anomalous reading at Aldeia Raimerlau at 

23:00. 
 

PM10 data at Rusa-1 drilling location are for the most part below slightly above the WHO 24-hour 

standard of 50µg/m3 with a maximum at Aldeia Fatukabelak of 140 µg/m3 between 05:00 and 07:00 

which might be attributed to cooking fires, levels are again slightly elevated from 19:00-23:00 with 

values between 70 and 86 µg/m3. Similar values and patterns are observed at Aldeia Raimerlau, but 

remain above the WHO standard of 5086 µg/m3 throughout the day. 
 

PM10 levels at Aldeia Sessurai are within WHO standard at night time between 22:00 and 08:00 but 

are much elevated during the day reaching a maximum of 500 ï 725 µg/m3. It should be noted that 

the sampling location at the school in Sessurai is on the main road between Betano and Same, thus 

is considered to be a result of high traffic volumes during the day. 
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Table 6-7. Ambient AQ Aldeia Fatukabelak (PM01)) 24-hr Average 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

Table 6-8. Ambient AQ Aldeia Sesurai (PM02) 24-hr Average 
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Table 6-9. Ambient AQ Aldeia Aldeia Raimerlau (PM03) 24-hr Average 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-36. AQ Aldeia Fatukabelak (PM01) 24-hrs Data Plot.  

WHO PM10 

WHO PM2.5 
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Figure 6-37. AQ Aldeia Sessurai (PM02) 24-hrs Data Plot  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 6-38. AQ Aldeia Raimerlau (PM03) 24-hrs Data Plot  

WHO PM10 

WHO PM2.5 

WHO PM10 

WHO PM2.5 
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6.1.4.3 Noise  

The study method adopted for this assessment is as follows:  

¶ Identify and present available secondary data sources. 

¶ Identify sensitive receptors (i.e., residences, schools) in the study area (see Table 6-10 also 

Figure 6-32). 

¶ Collect baseline primary noise data in the study area. This was completed in February 2021. 

¶ Noise data was collected and analysed by identified and experienced local laboratory in 

accordance with internationally recognised standard, using calibrated hand held instruments as 

follows: 

- Noise meter Benetech Model: GM 1356 This unit was designed according to following 

standards: 

o International electrician committee standard: IEC PUB 651 TYPE2 

o US national standard: ANSI S1.4 TYPE2 

- Anemometer Model/type Benetech GM 8901 

- Data was collected for a continuous 10 minute period each hour over a 24 hour period.  

¶ Examine management measures to minimise noise emissions See Section 9.3.7. 

¶ All the data were compared with international guidance published by World Health 

Organisation (WHO, 2015). 
 

Literature review  

The following are the documents or secondary information sources used for the assessment: 

¶ Tasi Mane Project - Betano Petroleum Refinery and Beaço LNG Plant ï Strategic EIS study 

(Worley Parsons, 2012a) 

¶ Tasi Mane Project - Suai Supply Base ï EIA report (Worley Parsons, 2012b) 

¶ The Timor-Leste National Road No. 1 Upgrading JICA (2016). 

¶ WHO noise quality standard ï (IFC 2007) 
 

Secondary Data Review 

Construction and operational noise associated with the proposed drilling project have been identified 

as a potential environmental factor with the potential to adversely impact the surrounding 

environment and communities. 
 

The Betano EIA (Worley Parsons 2017a) recorded weighted average noise levels between 47 dBA 

and 62 dBA. The Suai Supply Base EIA (Worley Parsons 2017b) recorded weighted average noise 

levels between 55 dBA and 67 dBA. The Timor-Leste National Road No. 1 Upgrading (JICA 2016) 

recorded background noise weighted average, at various locations along the route, between 56 dBA 

to 65 dBA. 
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Primary Data 

Primary data was collected from the sensitive receptors identified during the survey as shown in 

Table 6-10 , note the letters in the Table reflect the legend in Figure 6-32. 

Table 6-10. Baseline Noise at Sensitive Receptors 

Summary of Baseline Noise Results 

24 hour continuous noise data was collected in April 2021 and are presented in  Figure 6-39 ,  

 

Figure 6-40 and Figure 6-41 and in Appendix 6.6. The figures also show the WHO standard for 

residential areas at 55 dB day time and 45 dB night time (orange line). 

 

Overall the noise levels measured during the baseline survey at the three sensitive receptors are 

between 30 dB and 61 dB, with most below the residential limits of 55 dB (day time) and 44 dB 

(night time). There is a marked difference between the locations with the highest levels recorded in 

Aldeia Sessurai at the school, which is on the main road, where maximum levels between 11:00 and 

18:00 were in the range is 48-61 dB outside these hours levels are in the range 35-47 dB. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 6-39. Noise - Aldeia Fatukabelak (N01) 24-hr Average. 

  

Sample 

Site 
Location 

Sensitive 

Receptor 

Distance 

(km) 

Centroid Coordinates 

Latitude  Longitude 

01 -b Aldeia Fatukabelak 
Resident 

Settlement 
0.93 09Ü 07ô 05ò S 125Ü 41ô 33.8 ñE 

02 -a Aldeia Sessurai School area 1.06 09Ü 06ô31.1ò S 125Ü 41ô44.8ò E 

03 - c Aldeia Raimerlau 
Resident 

Settlement 
0.47 09Ü 06 ô52.5ò S 125Ü 41ò 00ò E 
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Figure 6-40. Noise - Aldeia Sessurai (N02) 24-hr Average 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-41. Noise Aldeia Raimerlau (N03) 24-hr Average 
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6.1.5 Surface and Ground Water 

6.1.5.1 Standards 

Timor Resources made the decision to contract the National Directorate for Water and Sanitation 

(DNSAS) for all surface and groundwater quality tests in order to meet National Standards for all 

water sampling and Analyses. DNSAS procedures are based on WHO standard for collecting and 

testing of the water samples. Thus the standard reference is DNSAS. Physical parameters were 

measured in situ by DNSAS staff using calibrated DNSAS equipment, hence all required National 

Standards were followed. Similarly for physical, chemical and microbiological parameters DNSAS 

staff collected samples following all National Sampling Standards. 

 

Laboratory analyses were completed at the National Water Testing Laboratory and National 

Standards were applied throughout. (See Appendix 6-7 for Laboratory Procedures, Test Method and 

Checklist). 

6.1.5.2 Sample Collection 

Surface and ground water is used widely throughout the country including Manufahi and Ainaro 

Municipalities. Observations in the drilling area show that a high percentage of the population use 

open wells as source of water supply. During the dry season, some of the wells dry out and 

community turns to rivers as their source of water supply.  

 

Water quality samples were collected at three different locations close to the proposed wellsite, see 

Table 6-11 and Figure 6-42 , Figure 6-43 and Figure 6-44 below, note the letters in the Table reflect 

the legend in Figure 6-32. Samples were collected using sterile polyethylene bottles which are then 

stored in ice boxes. 

 

The collected samples are stored in a cool place (<10 °C) for transport to the DNSAS Laboratory in 

Dili . 

Table 6-11. Water Sample Locations Near Rusa-1 

 

 

 

 

 

  

Sample 

Site 
Location 

Distance 

(km) 

Centroid Coordinates 

Latitude Longitude 

01 - b Caraulun river side 0.93 9° 6'41.69"S 125°41'25.08"E 

02 - a Spring flowing into a creek 1.06 9° 6'45.54"S 125°41'09.24"E 

03 - c Public water tap 0.47 9° 6'52.34"S 125°40'56.64"E 
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Figure 6-42. Caraulun river  Sample Location - TRRWW01 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 6-43. Small Creek Sample - TRRWW02  

Sample point 
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Figure 6-44. Public Water Supply - Sample TRRWW03 

 

6.1.5.3 DNSAS Laboratory Analytical Methods 

Water quality tests were performed in situ for physical parameters by the DNSAS in Dili for physical, 

chemical and microbiological parameters. DNSAS as the National Water Testing Laboratory apply 

their own Laboratory Procedures, Test Methods and Checklist and Standards throughout. 
 

A. Physical Parameters: 

The physical tests were done onsite using equipment such as a pH Meter, Conductivity Meter, 

Gravimetry and Turbidity Meter. Parameters to be measured include:  

¶ pH Level 

¶ Electrical Conductivity 

¶ Turbidity 

¶ Salinity 

¶ Total Suspended Solids (TSS) 

¶ Total Dissolved Solids (TDS) 

¶ Temperature 
 

  

Sample point 
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B. Chemical Parameters: 

The chemical tests at the DNSAS Laboratory use spectrophotometer, comparator and titration 

methods. Parameters measured include: 
 

¶ Iron (Fe) concentration 

¶ Manganese (Mn) concentration 

¶ Fluoride concentration 

¶ Free Chlorine  

¶ Calcium Hardness 

¶ Sulphate (SO42-) concentration 

¶ Arsenic concentration 

¶ Total Alkalinity 

¶ Nitrogen-Ammonia (NH3-N) concentration 

¶ Nitrate-Nitrogen (NO3-N) concentration 

¶ Nitrite-Nitrogen (NO2-N) concentration 
 

C. Bacteriological Parameters 

Tests use the Membrane Filtration method to detect the presence of: 

¶ Total Coliform 

¶ E. Coli 
 

Physical: 

All test parameters are done according to the reference values of the WHO Drinking Water Quality 

Guidelines. The physical tests are conducted on site using portable HACH meters and the samples 

tested according to the standard methods of HACH Suspension meter and HACH 2100Q 

turbidimeter. 
 

Chemical: 

Chemical tests are conducted in the laboratory. The tests use HACH Digital Titrator, model 16900 

for determining Total Hardness, Calcium Hardness and Total Alkalinity. This titration method uses 

EDTA as the titrant that reacts with the free calcium and magnesium ions which mix with the 

indicators (powder pillow) causing a colour change to blue.  
 

Spectrophotometer methods use HACH DR 3900 on water samples, of no more than 100 ml, which 

are poured into a cuvette tube then mixed with the regents (powder pillows). While waiting for the 

reagent and water to be properly mixed, the blank test has to be performed using the water sample 

with the same volume (100 ml). The blank test is done to trace any contamination before the actual 

water sample is tested. 
 

Microbiological:  

The microbiological samples are analysed according to the membrane filtration method which use 

M-Endo Broth medium (Endo agar), this medium is normally used to grow or inoculate the gram 

negative bacteria such as E.coli. The inoculated bacteria are then incubated for 22-24 hours at 35 oC-

37 oC for total coliform and 44 oC - 45 oC for E.Coli then the colony growth is counted in the petri-

dish under the fluorescent light following the incubation period.  
 

For each location, one sample was collected using WHO guidelines for sample collection. For the 

purpose of assessment, WHO (2011) guidelines or standard for drinking water is be used to measure 
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the quality of water sample collected. Table 6-12 below shows the threshold limit value according 

to the WHO Guideline. 

Table 6-12. WHO/Timor -Leste Water Threshold limit s 

PARAMETERS UNIT  
WHO/TIMOR -LESTE 

GUIDELINE  

Physical Test 

pH value pH meter 6.5 - 8.5 

E. Conductivity  µs/cm 100 µs - 1 ms/cm 

TSS mg/L  

TDS mg/L 1,000 

Salinity  %  

Temperature □ C  

Turbidity NTU 5 

Chemical Test 

NH3-N mg/L 1.5 

NO3-N mg/L 50 

NO2-N mg/L 3 

Iron (Fe) mg/L 0.3 

Manganese (Mn) mg/L 0.5 

Fluoride mg/L 1.5 

Chloride (Cl-) mg/L 250 

Free Chlorine  mg/L 5 

Ca Hardness mg/L 2.5 

Total Hardness mg/L 200 

Total Alkalinity  mg/L 500 

Sulphate (SO4) mg/L 250 

Arsenic mg/L 0.1 

Bacterial Test 

Total Coliform CFU/100 ml 0 

E.Coli CFU/100 ml 0 
 

6.1.5.4 Baseline Surface Water Quality 

The results from the three water samples taken close by the well location (see Table 6-11) are 

presented in Table 6-13 , Table 6-14 and Table 6-15 below. 

 

Physical test results 

All physical test results are within the WHO/East Timor Guidelines cited by DNSAS. pH is as 

expected at 7.8-7.9. TDS readings were 363 mg/L in sample 01 and 03, but higher in sample 03 at 

632 mg/L indicating sample 02 from the small creek may be more open to soil erosion and runoff 

(see Figure 6-43 above). Turbidity (NTU) was higher in sample 1 which is to be expected in the open 

flowing river (see Figure 6-42 above), whilst the more protected areas in sample 2 and 3 were 

significantly lower at 0.4 NTU. 
 

Chemical and Bacterial test results 

All chemical test results are all well within the WHO/East Timor Guidelines cited by DNSAS, with 

the exception of Total Hardness (135-200 mg/l) and Total Alkalinity (140-205 mg/l) which is as 

expected given the limestone rock structure.  
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In terms of bacterial test sample 1 and 3 were zero but some contamination was observed in sample 

2 (the small creek) at 2 CFU/100ml which might be related to the faecal runoff from animals grazing 

near the creek. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-45. Water Sample Locations near Rusa-1 Well Location 
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