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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 Hatldo, Ainaro
Municipality, the well locations named as follows:

1 nRusal We | il SacoFohaAi-Lico

The well will occupy a site of Jhawithin an approximate 2.Balevelled and stabilised area
during the drilling operationfor a period of approximately 2 monthk the case of an
unsuccessful wellthe site will be rehabilitated to its original condition or handed over to an
agreed afteuse.In the case of success, the well will be suspended pending further appraisal.

The drilling operations will be conducted on af2gur, 7 day a week basis. Dng and non
essential operations will be restricted to daylight hours as much as possible. Dumtandl

be monitored and kept within the allowable limats required by applicable laws and/or good
industry practice.

Timor Resources will minimise ¢himpact 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
acceptabledution 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 Resourcesa company registered inmpr-Leste under TIN 20032094nd Timor Gap
the National Oil Company of Timedreste entered into Production Sharing Contract PSC TL
OT-17-09 for petroleum operatiorm the 7 of April 2017. The Contract made under the Law
N0.13/2005 enabeexploration ativities to be carried out for the purpose of development and
exploitation of Petroleum in the Contract Area. Timor Resources iBribject Proponent and
Operatomwho on behalf of the Contractor group seekdrith a singleexploration drilling in good

oil field practice. The Contract Area defined BC TL-OT-17-09is an area that covers 9P
km?, including 1,002.4m? onshoreextending along the codise for approximately52 km and

up to 30km inland and 288.&m? of the near offshore for an average distance of 6rkm the
coastling(Figure1-1).

Based onArticle 5 (defining project scope) chapter Ill environmental assessmfentation

phase under Decree Law N0.5/2011 Environmental Licensing and ANPM decision on category
for drilling project inPSC TL-OT-17-09 ANPM/HSE/S20/096 dated13" August 2020, the
proposed project that falls in CategorytAus requires a formal engmmental assessmefithe
structure ofthe assessment procdsfiows thatis set out in the Annex\M of the Ministerial
Diploma No0.46/2017 athe 2" of August2017. Further, Law N0.5/2011 requires that full details

of the project are disclosed to tpeblic and that the public are engaged in public consultations
as requiredn Ministerial Diploma No0.Z/2017 ofthe 2" of August2017 related tdPublic
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 TEOT-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 characteristigheofwellsiteand road access to
undertake site design, planning and subsequent civil wdHestopographic and ge&echnical
information is used in combination, to provide input to the civil works design for surface water
management and erosion control.

Land Clearancefor Road Accessand Site Construction- The arable topsoil and vegetation is
stockpiled on the sidef the lease within the fence line or in the case of access corridors, to the

side of the roadThe topsoil will be used to rehabilitate the site once drilling is completed in

areas which are no longer requirddh e access roads wipltdhavy@ am
thick, construcgradent coimpramtadr caad pavement
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 mgoves (Symes 2020). All options have been reviewed for
transportation, loads will be managed within the appropriate allowable road load capaeity.
information will be input to the rig move report.

Establish Water Supply - Daily water needs for drilling are estimated to be up to 60,006r

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 sollioe

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

Wellsite - Thewellsite 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 g thperating

area. The wellsite incorporates: two mud pits with a combined operating volume of
approximately 1908 (12,000 bbls), lined with a HigbBensity Polyethylene (HDPE)
membrane; drainage ditches incorporating pollution control pits; diesel f¢an&ndary
containment; wellhead cellar: flare pit; and septic tank/leach field for theagmmp sewage
treatment.

Drilling Operations - Thewell designis based on interpreted geological and geophysical data.
The Drilling operation will be conducted as per the well specific driljprggramas approved

by ANPM. The procedures employed will be standard onshore oilfield best praxtidiag
operations will be conducted around the cldidke time taken to drith bore hole depends on the
depth of the hydrocarbon bearing formation and the geological conditions and is expected to be
in the order of 3810 days.

Well Testing - Where a hydrocarbon formation is found, initial well tests, lasting up to a month,
may beconducted 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 routefiave beerassessed 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 landownemnd approved by the appropriate authorit@@gen 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 ti8sakd as follows:

Project Description - Preparethe formal Project Description submission following Ministerial
Diploma 46/2017 Annex |I.

Terms of Reference- Determinethe main components of the project proposal and study area,
define legal requirements, environmental description, methodoldgiesundertaking the
assessment, alternatives, identify potential significant issues, following Ministerial Diploma
46/2017 Annex IlI.

Consultation - Information provided to local authorities and the public about the project so that
parties can make infored contributions to the project and EIA process, and take account of
issues raised by consulte8sakeholder 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 - Assesedthe likely effects othewell programon the
environmentDirect, indirect, short, medium and long term, positive and negative effactsed
for preproject/construction, operations and decommissioniihg. assessment focused on key
issues, through scoping, and the scale and significance of potential inpespsedicted.

Significance of Impacts- Following impactidentification 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 assessnoénits 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 Ministerid
Diploma 46/2017 Annex VI.

1.3 ALTERNATIVES
The following alternatives were assessed as part of the project:

T ANo Pr oA eicNto0 Projecto alternative was reje

1 Well location - The area surrounding the optimal well location was analysed to assess
theimpact 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 thal optim
location.
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1 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.

1 Water Source - Water supply will be met by local suppliers sirte level of offtake is
such that it is not detrimental to the supply for other ugemsater well is available at
Betanocamp.

1 Power Supply - There is no immediate source of mains posugply at the Rusa well
location thus, mwer for the rig will beprovidedfrom diesel generators on site to ensure
consistent supply, thBetanocamp will utilise mains supply with lzackupgenerator as
required.

1 Cuttings Disposal - Cuttings will be buried in an impermeable liner on site after
dewatering.

91 Drilling Fluids i Waterbased drilling fluids will be utilised throughout the project.

1.4 ENVIRONMENT

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

In thenorth 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 theg/eaost 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 1,59, varying from 565nm at Manatuto along the north

coast to 2,83Tm at Lolotai in the centralvestern mountains. As is common in most tropical
locations, extremely heavy rainfall occasionally occurs in Tibeste 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 frétha sea level to 24

°C at 500 m; 22C at 1 000 m; 18C at 1,500m and 14C at 2,000m. Relative humidity varies
between 70 and 80 percent, which makes the climate humid in general, but plea€ar(q16)

The tropical cyclone season in the Timor Sea normally runs from November to April. Many
tropical storms and cyclones angte or pass through the Timor Sea. Between 1964 and 2002,
25 cyclones were recordedAPA, 2010)

Geology- Within PSC TL-OT-17-09 most of thelderrocks from Permian to Triassit ageare
well represented in the north and southwest ofitid area.Mt. Cablac is covered by Triassic
Perdido Group and interpreted to be thrusted over Lolotoi Comgaakteast and southwest of
Mt. Cablac is covered by syarogenic deposition of Batu Putih and Viqueque Group. Permo
Triassic units commonly topped by Bawdimestone are well exposed between the Belivide
(Cassa Bridge) and Caraulun river near Sameat& Cretaceous unit of Wai Bua Formation is
cropping out in central Betano and its surrounding area.

At the location of Rusd therock units range fim Permian to receim age
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Topography - Significant topographic features around the project imndade

! Mt. Cablac coupled with low to high grade Lolotoi metamorphic cosititeeénorth to
northeast morphology.

1 A coral limestone platform covemost of the western part of the project area with
average height 30@ above sea level.

! Thenortheast and eastern psare dominatetdy Mt. Bian and Mt Manumera and extend
to Mt. Kaitaba and MtCnuamotukleten.

1 Mt. Akadirukau witha height 160m abovesea levebccurs to the south of the project
area withan alluvial plain extendg towards the sea.

71 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 morphologyamitaverage height
120 m above sea level.

Air Quality - The ambient air qualitdatacollected at the three sensitive locatidossulphur
dioxide (SOz) andnitrogendioxide (NO2) andozone(Oz) were all below Jug/m?, the detection
limit of the instrumentation, thus well within tM¢HO Standards.

The concentration of dust particulate of PJdt the three receptors are generaithin the WHO
24-hourstandard of 2%ig/m? except for peaks that occur at peak trafficts between 060 and

09:00 and again at 180-19:00. There appears to be an anomalous reading at Aldeia Raimerlau
at 2300.

PMio data at Rusd drilling location are for the most part below slightly above the WHO 24
hour standard @0pg/n?with a maxinum at Aldeia Fatukabelak of 14086/ between 050

and 0700 which might be attributed to cooking fires, levels are again slightly elevated from
19:00-23.00 with values between 70 and @6/m?. Similar values and patterns are observed at
Aldeia Raimerlau, but remain above the WHO standard of @86 throughout the day.

PM10 levels at Aldeia Sessurai are within WHO standard at night time betw@éra22 080,

but are much elevated during the day reaching a maximum of 5@® pg/me. It shauld be

noted that the sampling location at the school in Sessurai is on the main road between Betano
and Samgthus is considered to be a result of high traffic volumes during the day.

In the case of diesel generators and vehicle engines the emissiglssadlere calculated based

on fuel usage and using recognised emission estimate methoddlogwvell programis
expected to takd0 days and based on this the emissions were calculated at some 480 tonnes
COz and 500 tonnes GHG for the single wdlhe levés are insignificant in comparison with

other operations in Timor and globally 2018, CQ emissions per capita for Timdeste was

some 275,000 tonnes.

The total release of G during the drilling operation is estimated to be 490 tonnes oE @@
the well. Significant greenhouse gas (GHG) emissions occur from all oil and gas operations
worldwide (>100,000 tons Cquivalent 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 ifisant (approximately

0.2%), and therefore will not significantly impact the environment.
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Noise - As with air quality noise levels were measurnedthe project area and additional
secondary data from the BetaRetroleum Refinery anBeacoLNG Plant EISstudyand 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 basslingeyat the three sensitive receptare
between B dB and @ dB, with most below the residential limibf 55dB (day time) and 44 dB
(night time) There is a marked difference between the locations with the highest levels recorded
in Aldeia Sessuraitahe school, which is on the main road, where maximum levels between
11:00 and18:00were in the range is 481 dB outside these hours levels are in the rang&735

dB.

The expected levels of noise during operations will be in the region-604{B(A) d the
perimeter fence falling to 380 dB(A) 350m from thedrilling 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 Guidalicieed by DNSAS. pH

is as expected at #89.TDS readings were 368g/L in sample 01 and 03 but higher in sample
03 at 632ng/L indicating sample 02 from the small creek may be mpen to soil erosion and
runoff (seeFigure6-43 above).Turbidity (NTU) was higher in sample 1 which is to be expected
in the open flowing river (seBigure6-42 above), whilst the more protected areas in sample 2
and 3 were significantly lower at ONTU.

Chemicaltest results arell well within the WHO/East Timor Guideligecitedby DNSAS, with
the exception of Total Hardness (1380 mg/l) and Total Alkalinity (14205 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
sample2 (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 VertisplLuvisols andFluvisols (UN Food and
Agriculture Organisationmap based oGarcia and Cardogd978)data and divided soil texture
into ten divisionsclay, 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 osgédnic

Biodiversity, Flora and Fauna- four transects werebservedt the well location and detail is
provided of the biodiversity, flora, and fauna observed along teacbect

1 Biodiversity: the immediatavellsiteincludes secondary forest, primary foresdvanna,
teak plantation, including agricultural farmland and landscape digaexisting natural
resources ahe wellsite hasno critical habitat according to national legislation and per
the Ramsar Site internationaraement.

1 Flora: Plants identified at the well location includeastiarina sp, Acasia sp, Ziziphus
sp, Scleoreza oliosa, Corypha elata, Ficus sp, Timonia tilgterculia foetidaToona
sureny Nauclea orientalisTectona grandi@ndGmelina arboreaNone are classed as
threatened or with limited geographical expansion in accordance with [IUCN Red List.
Transectl at a distance of 1.2 km from RusaidentifiedPterocarpus indicusis Near
Threatened species (NT)
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1 Fauna: Observations fromransectl iderified a secondary ecosystem that is an
important habitat for 26 bird species, particulariyracoena modestand Aprosmictus
jonquillaceusconsidered Near Threatened (NWlammals and reptiles species identified
outside the Rusé location includeMacacaFacicularis(NT), Phalanger orientaligvU)
and Gekko geckoTrimeresurus insularis, Greater reticulated phyton, Crocodylus sp,
Turtle sp, Hydrophis sBird species of limited geographic expansion (rr) or rare species
identified in centre Rusa location such as:Philimon inornata (NT) no Saxicola
Gutturalis (NT),6 species withimited geographic expansidrr)

The drilling activities will not causany significant negative impasincespecies identified will

migrate to the same type of forestampthersimilar areaif disturbed during the shoprogram

Their distribution is categorised as widespread residence, i.e. they can move out to other locations
when drilling activities are beg carried out.

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

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

1 Consultation with landowners to obtain itheonsent. These consultations typically
covered the impact and term of the proposed use or access, employment and business
development opportunities.

1 A community land use agreement.

1 Compensation and land rental with local landowners for land use irdacoer with the
Timor-Leste rates, as required by the Onshore Decree Law of -Lieste.
Compensation payments are transparent and made in the presence of relevant community
and government representatives or independent observers.

Economic - Most of the ppulation in Sucd~ohoAi-Lico, Post Administrative of Hatlwdo,
Municipality of Ainaro consist of farmercommercial activities and fishermen, other are official

civil servant (approximately 1%). Frequently these farmers earn their income from sehiag t

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 naadrg. Some sall business owner
established their mini stores (Kiosk); however, with only a small quantity of services provided.
Due to low income or limited source of revenseme of the local communities live under the
poverty line.

The ppulatiors of Ainaro and Manufahi are two of the lowest in Tint@stewhen compared
with other municipalities. The total number of population in Ainaro and Manufahi municipality
are 64,615 and 53,69kspectively. A total of 873live in theSucoFohcAi-Lico in which the
Rusal well will be located

Social - Interviews were conducted in the anséh stakeholders during the EBS with local
government officials such as Municipality Administrators, 8ligirict Administrators, Hospital
Management, PNTL @nmmander, Chefe Sucos, Chefe Aldeias and Lia Ndin.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 heditiesa
community and family structuréand 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 EXasanal
Language) and small numbertbe population speak Bunak, Kek and otherd.ikewise, the
majority ofthepopulationin theManufahiMunicipality speak MambaandTetum Prasaas well
as Tetum Terik. There are also small numbathin the populationof Manufahi that speaks
Lakalei, Bunak, Ismi and Idate

Literacy in TimorLeste is considered to be onetlé major challenges, census 2015 indicates
that it actually increased from 794 in 2010 to 84.026 in 2015 forthe population age 15 to
24 yearof 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 angecendary, 17,737 (82%99) in Ainaro and

4,743 (76.26) in Manufahiln FohcAi-Lico, 59% of theS u ¢ o téal population of 4,939 have
either never attended or didndt compl ete schc

The poverty incidence in the affected area is high. All househalee access to electrical power
from the national transmission grid. Drinking water is provided faadistribution of pipes and
local wells.Most of the population ifrohcAi-Lico are farmersAgriculture is the main source
of incomein the local community. Additional income generated from breediragimak and
seasonalork e.g. farming theice padd fields twice a year

Cultural - Customary culturesxist in bothAinaro and Manufahiand local communities
celebrate their cultural ceremony or conduct local ritatthe site such as marriage; death; birth;
harvest of agricultural producisommonly fa rice and corn production and harves}inand
during extendedlry seasosthe community will perform a ritualo increase the probability of
rainy seasonsConsequentlywith the purpose of the ritual and belief, the community has
confidence that theydve asked the permission from the sacred land andsa#swthe activity

of this projectto continueas planne@s discussed with Timor Resources Community Team

Therewereno archeological or anthropologicatesidentified during thesociceconomicsurvey
within theproject area.

There were no major historical sitegdentified within the project area surveyed.here are
however general historical sites outside the study areas suthed3om Boaventura statue
whichwas a historical site of thteingdomand the King of Boaventura.

There is one sacred site approximately 0.2 km from the-Ruseation called Nakabelighis
sacred houskasbeen practicing several traditional skills to enhance and innovate tgiofw
living. Here they use modern technologwand key skills and experience to implement
conservation practices for bathstainable forestry and aninfiafming with the goal to improve
sociceconomic values the community Thistype ofpracticeoccurs almost every year in both
Ainaro and Manufahi, the aforementioned pracie@erformed by theuma lisanswith the
ceremony ofsau batarduring corn harvest season and farming time where surface water is
diverted from the river into the agricultural irrigation system for farming purposes.

Thereis no uniquelandscaperotected or conserved either the local community orat State
level a or in the proximity othe Rusal wellsite
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1.5 PosITIVE AND NEGATIVE |MPACTS

Timor Resourcespresence has the potential to have positive and negative impacts on-the day
to-day lives of project area communities. The major benefits from a successfulaéigplor

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 domestonomy will be substantial, by way

of import duties, WHTOS, as wel | as the potert
discovery for TimofLeste by way of royalties, petroleum taxes and state participation by ANPM

and Timor Gap E.P.

The inmpact assessment technique used determinedhat the most identified impacts are
classed as having a fAModerateo significance

application of mitigation measures. Ehtose i d
ANegligibleo on application of residual measu
oi l spill which would result in a AMajoro im

larger regional area beyond the site, this mitigatgdth®e implementation of an oil spill
contingency plan and the emergency response and incident management plans, reducing the
i mpact to AModer ateo.

Positive impacts include:

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

drilling campaignacrossboth PSCTL-OT-17-9 and PSC TIOT-17-8. There will be a
combination of skilled and unskilled positions, in the drilling crews, coistruction 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 tinekilled positions will be filled by the
recruitment of the local community.

Skilled positions will be filled from domestic and international markets, wifhrederence
towards on the job training to capacity build and increase skills of the domeskidonce, in
Ti mor Resourceso6 efforts to facilitate the er

The locally experienced workforce will be competitively recruited to work alongside expatriates
during thedriling campai gn and there wiWwl pbegtamdniwhgr
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 e rilling 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 shambgramtemporally and the transient nature of the project
limits 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 decrea inair quality from dust may cause nuisance and
impact on the community and fauna and flora immediately near to the projech sitert
constructiorprogramandlow levels of diesel usage limit impacts.
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Gaseous emissions during rig operations maytereé nuisance and minor impact in the
immediate area around the project site. A short drilpnggramof 40 days and low levels of
diesel usage in the region 5000day or 150 tonnes diesel for the duration of the well limit
impacts.

As with the construction phase, dust may cause a nuisdunieg decommissioning, but this
again will be short term and temporaBuring thedecommissioning perio@ir qualityimpacts
are considered short term and transient.

Solid Waste - Solid wastes willarisefrom a project of this naturevaste management will
provide the best available solution for waste management, however, the principal method of
incineration will result in emissions to the atmosphAre, emissions will be short terrA. Waste
Managenent Plan (WMPhas beerrompleted 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
shortterm nuisance for local communities and wild.liféne duration isexpected to be onl§0-
40 daysandconsequentlyhis impact is to be considered oslyort term and transient.

The impact assessmewiitlined in this EISreflects that the project is lingitl spatially to the
drilling location and immediate surrounds and is short term and transient in @insequently,

there is limited potential to cause significant or permanent impacts. Any negative residual
impacts are considered inconsequential coegpér the benefits generated.

1.6 PuBLIC CONSULTATION

The Timor Resourcesociceconomic team has conducted a series of ssai@n and public
consultation witin the community surroundintpe projectarea During the consultatioprocess

with the local communities,the different perspectives and insights, and concerns and
recommendationgererecorded and anadgd in order to develophe social impact evaluation
frameworkfor themitigation and control measurapplied inthisEIS. As planned anddvertised

in the social media the Environment Public Consultation for EIS /EMP was carried out at Suco
FohoAi-Lico on 27" of April 2021 and Suco Betano ahe 28" of April 2021

Venue Suco FoheAi-Lico (Outdoor)

Time : 09:00i 12:30

Subject: Environment Public Consultation in PSCTL-OT-17-09
Participants:

1 SubDistrict Administrator of Hatudo Mr Rogerio da Costa

1 OGL Hatude Mr Cegres Zelino Tilman

1 Police Commander of Hatudo Mr Tomas Josep

1 Community leader of Suco Fol#d-Lico Mr Donato de Araujd.aot

1 Community leader of Leolima Mr Mariano de Almeida

1 Community village leaderBerando 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 dasta

1 Local VeteransHerculano das Dores, Santiago da Costa, Carmelito da Silva

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

1 Groena Consultant: Zefimo Corbafo, Abilio Fernandes, CaniQgiotas
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Agenda:
1. Introdudion by MC1 Veronica Belo
Opening byHatudoRepresentative Mr Cegres Zelino Tilman
Opening by Representative of Local Authoiitivr. Rogerio da Costa
General Decree LawEIS and EMPMr. Zefimo Carbafo and Mr. Abilio Fernandes
General Overview of the Bject Timor ResourceisMr. Filomeno de Andrade
Open discussion (question, suggestion, and answer)
Message by Policy CommandeMr Tomas Josep
Closed byHatudoRepresentative Mr Cegres Zelino Tilman
Closed by Representative of Local Authoiiitivir. Rogerio da Costa
10 Lunch Together with Participants

© XN GOk WN

Total number of participants230- Signedattendancéist 179,unableto sign 51

Venue: Suco Betano Community Hall (Outdoor)
Time: 09:307 12:30
Subject: Environment Public Consultation in PSCTL-OT-17-09
Participants:
1 Police Commander of Same : Mr. Adao de Araujo
1 Community Leaders of Betano Representative : Mr. Felix da Costa
1 Community Villages Leaders : Aurio Francisco, Saul Seixas, Domingos Tilman,
Saturnina Seixas, Manuel das Neves
Traditiond Leaders : Jose de Nascimento
Timor Resources : Filomeno de Andrade, Octavianos Maher, Veronica Belo
Groena Consultant : Zefimo Corbafo, Abilio Fernandes, Caniggio Quintas

NDA
Introduction by MCi' Veronica Belo
Opening by Community Leaders of Betano Representatie Felix da Costa
Opening by Representative of Local AuthoiitiMr. Rogerio da Costa
General Decree LawEnvironment Impact and Management Plan Environment by
Groena ConsultaritMr. Zefimo Carbéo and Mr. Abilio Fernandes
General Overview of the Project Timor Resouricédr. Filomeno de Andrade
Open discussion (question, suggestion, and answer)
Message by Policy CommandeMr. Adao de Araujo
Closed by Community Leaders of Betano RepresemtaMr. Felix da Costa
9. Lunch Together with Participants

>
@
PONPE M o=a=-

© No»

Total Number of Participants : #8igned attendance List 6dhableto sign 11.
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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 Equipmernttucks, 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 gegeents 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
undertakenover 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 122%,000 in import duties alone, as heavy equipment
comes into the countrfy’VHT will be payable and collected on the employment and contracts,
providing revenue to the state exceeding 4&3000.

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.

Supportfor 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 thexpectation 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 Aenvironmental 0 i prpgaamihbotnP$Cs gaa beisammmarisenias t h e
follows:

1 High cost capital equipment items such as béw preventers, diverter, emergency

valves the flare line at $1,850,000

Pressure and flow monitoring equipment $475,000

mud chemicals whi ch phdaebalah@ng dowrkh@eypresstresr r i e
so removing the risk of ovgressure and a blowout $110,000.

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

Environmental studies and monitoring $270,000

Local spend Community and culturaleducation, inclusion employment, procurement

of goods and services, community relations, information sharing, celebrations, local
sponsorship, land and surface leasing fees. $387,500

E |

E
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9 Civil construction $396,000
1 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 seeiconom¢ 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 thhe 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 aftievance 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 potehtrapacts.

3. All activities to be conducted in compliance with Timaste laws including but not
limited to: Law No0.3 2012 Legislative Authorisation in Environmental Matters; Law
No 26 2012 Environmental Basic Law; Decrdeaw N0.18/2020 Onshore Petreum
Operations.

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

Operating Management System Standards.

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

Liaise with the local communitgluring the recruitment process.

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 thélunicipality.

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 deconsinising stage.

13.Implement Noise and Air Quality Management Plans.

14.Implement Incident management system: Crisis Management Elarporate, Incident
Management Plan National, and Site Emergency Response Plan and Oil Spill
Contingency Planlocal.

No o
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Timor
Resources

2 DETAILS OF THE PROJECT PROPONENT

2.1 DEeTAILS OF THE PROJECT PROPONENT

Operator
Address

Contact Person
Title

Mobile

Email

Contact Person
Title

Mobile

Email

Contact Person
Title

Mobile

Email

Contact Person
Title

Mobile

Email

Contact Person
Title

Mobile

Email

Contact Person
Title

Mobile

Email

Contact Person
Title

Mobile

Email

: TIMOR RESOURCES

: Suite #303, Level 3, CBD 3, Timor Plaza
Rua Presidente Nicolau Lobato, Comoro
Dili T Timor-Leste

: Suellen Osborne

. Chief Executive Officer (CEO)

. +61 (0) 448 227 794

: Suellen.Osborne@timorresources.com.au

: Jan Hulse

: General Manager of Expilation

1 +670 75942489 and +61 427 317 952
: Jan.Hulse@timorresources.com.au

:Robin ObéLeary

: Group General Manager

:+670 7617 6272nd+61 413 59847

: Robin.oleary@timorresources.com.au

: Filomeno de Andrade
. Country Manager
1 +670 7784 6630

: flomeno.deandrade@timorresources.com.au

. Luis Pereira

: Operations Manager Timor Resources
. +670 7704 2531

. Luis.Pereira@timorresources.com.au

. Jacinto Soares

: Petroleum Geologist

. +670 7735 5595

: Jacinto.soaes@timorresources.com.au

: Dr lan Borthwick

: HSE Adviser

. +65 9784 3300

: lan.borthwick@timorresources.com.au

The Companyrganisation sucture is shown ifrigure2-1.
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2.2 COMPANY STRUCTURE

n“““‘““"” TIMOR RESOURCES
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Figure 2-1. Timor Resources Organization Structure
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3 DETAILS OF THE EIA. CONSULTANT

Timor Resourceshas engaged with Groena Circoala Timor-Lesteregistered nationd consulting

compary to carry out the EIA study to produce theEISand EM P for the proposed project. Groena

Circoalhas been providing services to several othedomestic projectsGr oena Cir coal 0s
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 majoringwr&rmental Science

and Business Law. She is an Environmental Scientist with more than % g&pesience
predominantly in the area of environmental assessment, management and public procurement.

She has led environmental studies on variety of enviratahassessments and feasibility studies
specifically for water resources management and has worked on a variety of projects frem small
scale to large projects such as from established more than five water and sanitation projects to
the rural communitiesral 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

EmilianoisanBvi r onment al Specialist with more thar
Impact Assessment (EIA), soesxonomic and resettlement, Environmental Management
Systems (ISO 14001), wateglated issues, sanitation, occupational health & safety at work. He

has been involved in various projects in both Tirheste and Indonesia, and is also a candidate

for doubl e Masterdés Degree in environment al S

Pedro Pinto

Has 20 yearsd experience as aist. Hehranbednwarking gi st
under Indonesian and Timeteste 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 intensg tanhinternship
on HSErelated programs with ConocoPhillips Tirrloeste in Australia. He holds a degree in
Petroleum Management.

Apat from the Timorese professonds, Groena Circoal alsdas access to highly capable
international experts in various specialtyareas to ddiver a high-quality service within thar
consultarcy group. In carrying out data collection and regective andysis for completing the
EIA and EMP for this goecific project, it is likely tha Groena Circoal W only require local
specialistsgeologist, social scientist, flora and faunaand health andsafety personalncluding
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local guidesin executing the EIA procesAndysis of primary daawill be carried out in local
laboratories sub-contracting local consultingompany.

Reflecting on the consultant @gperiences and expertisein the area, Timor Reourcesdeems that
the consultant is suitale, 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 aso becovered in the
structure/content of the EIA and EMP in the next phaseof the study according to the Ministerial
DiplomaNo0.46/2017 of 2"d August2017, Annex IV and V1 regarding the minimum requiremerts
for EIA and EMP. Hence, ary addtiond 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 TFimeste entered into
Production Sharing Contract PSC-QT-17-09 for petroleum operations on th& AKpril 2017.

After initial technical studies and detailed field work activities the Fafulu 2019 2D seismic survey
was justified and successfully acquired in 2019. Interpretatidhis new seismic data through
2020 has identified a number of promising geological structures. One of these, Rasadd

has been high graded to prospect status and isredly. In order to confirm the presence,
volume and deliverability of hydracbons it is considered necessary to drill fResa
lexploratory 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 andsiviggged into Suai

and moved to the Karaliwellsite in PSC TLOT-17-08. The drilling rig will firstly undertake
exploratory drilling in PSC THOT-17-08 and this is anticipated to commence in early Q3 2021,
subject to easing of restrictions imposed due o@i€©19 pandemic. When this first phase of
drilling is complete the rig and equipment will be madaitl to PSC TEOT-17-09 approximately

Q4 2021 to undertake the drilling of tReisalexploration well. The project is to be drilled in

an aggregated campaigith exploration wells in PSC TIOT-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 tipgogram

Wells that are drilled to discovertheexisteea hy dr ocar bons are ter med
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
betwe@ environmental protection, logistical requirements, and the technical factors for
successful drilling.

The Rusal wellsite, located approximately 3.4 keouthof 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 drainagehareas.
entire location is clead of all vegetation and topsoil prior to the start of any civil worke
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 tugotodor
containment and management of surface watez.wellsite incorporates two mud pits each with

a combined volume of approximately 1908 (12,000 bbls), lined with a Higbensity
Polyethylene (HDPE) membrane linBlew access roads will be consited 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 campear @uring the drilling oRusa

1-1. The camp provides accommodation for thedoffy workforce, canteen facilities and
provision for the collection, segregation and disposal of waste and recyclable materials.

The existing Haemanu camp in PSC-DI-17-08 (formerly a Covec road construction camp)
will support drilling activities as a supply base as required (Suco Labarai).
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Typical drilling rig modules include the derrick, sbbse, mud tanks and pumps, power
generators, cementing equipment, ndamp, andanks for fuel and water~{gure 4-1). The
mini-camp provides ogite accommodation for the senior drilling management,
communications, vehicle maintenance and parkmegs fuel handling and storage areas, and
provision for the collection, segregation and disposal of waste and recyclable materials.

Once drilling commences, drilling fluid or #fr
and back to the surfacew@gment. 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 hydrdigally 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 thesthole 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-Bdur, 7 day a week basiShe time expected to

drill the Rusalborehole dependsn 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 dRusalsupports 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 commerciguantities 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 authddpes.rock formations are

sealed with cememtiugs 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 pra®igaic 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 muchsagbpg 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 |DENTIFICATION OF THE PROJECT

This project is to conduct exploration drilling of 1 identified well location, narRelgal. The

well is located in the Ainaro Municipalityjlat-Udo Subdistrict of Suco Fohad\i-Lico and
Aldeia Raimerlay with some additioal 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 Covl® pandemic.

The well was identified as a result of prospect evaluatamned out in PSC THOT-17-09 by

the Timor Resources exploration team during Permit Yed&swhich ultimately defined the
targeted plays to be drilledlhe project is to be drilled in an aggregated campaign with
exploration wells planned for PSC Q. T-17-08.

4.3 PRoOJECT CATEGORY

The exploration drilling project was given |
accordance with Article 4, 1a and Annex | of the Decree Law No. 5/2011 of Environmental
Licensing (18 August 2020) and this classificatioras/based on the nature, size and technical
characteristics of the project. Therefore, Timor Resources was required to submit a Terms of
Reference (DR) which was accepted on the2Banuary2021 (Timor Resources 2021djhe
Environmental Impact Stateme(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 phasesdflte Drilling and
Suspension or Abandonment.

The drilling programis designed to test multiple targets within 2 plays types within the area of
PSC TL-OT-17-09, which are:

1 Multiple targets in an interval of Jurassic to Triassic sediments in age and interpreted as
either interbedded sands e.g. Plover or Foura membévadéents or age equivalent
carbonates.

1 A deeper SuibDecollement target (possibly Triassic) which possibly represents
underplated Australian continental clastic material. This deeper target respéiorsal
only and is subject to a number of criteria inghglthe presence of hydrocarbons in the
shallower targetslhe borehole design will allow for+entry and deepening in the future
if the prospective is warranted.

The drilling location is provided ifiable4-1 andFigure4-2. The proposed location is 3.4 km
southof Daisua and is a 7n northwestinland from the nearest coastliteevn of Betano.

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

Well Rusa1-1
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
2601m (base case)
Total Depth (MMD) 3936m (deeper option only]
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Figure 4-2. Location of Proposed Well,BetanoBase Camp and Infrastructure
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4.4.1.1 Pre-Drilling Operations
Predrilling operations include:

(1) Geotechnical, Geochemical and Topographic surveys

These surveys are conducted to gaimmderstanding 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,
partiaularly 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 ftire site and access. The survey is used to calculate levels
and the amount of cut and fill required. Natural and made features are also
identified by the topographic survey for the environmental plan.

The local topographic survey is combined witheansregional 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 welldite.
topographic and geotechnical information is usedombination, 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 wfellste within the
fence line or, in the case of access corridors, to the side of theTtmatbpsoil will be

used to rehabilitate the site once drillisgcompleted in areas which are no longer
required. Access roads will bené wide with a 10 m wide road aador clearance to
allow for earthwork cutffill 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. Theddhickness of the

river rock road pavement will be dependent on thesnibstrength but is estimated to

be in the 30 cm to 50 cm ran@de wellsite area of approximately 2.5 ha will be levelled
after topsoil is removed and river rocks will be usedase 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 thRusalshown inFigure4-3.
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Figure 4-3. Rusalwell layout. Subject to further surveying, civil engineering and design.
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(3) Road and bridge surveys plan, including highway andrterial and local roads.

Timor Resourcesind Easern Drilling have carried out extensive surveys on existing
roads, bridges, and highways (Symes 2020) in PSOT117-08 and this information

will be relevant to the first section of the mobilization toa0PBE_-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 optiaves lbeen
reviewed for transportation; loads will be managed within the appropriate allowable
road and bridge load capacity. Some tight corners by road from PSTTI17-08 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 60,00€ér day Water supply
will be met by local supplierdVater storage tanks on site will be filled and a mud
system mixed prior to spud of the well. The levebtiftake from the water source will
be such that it is not detrimental to the supply for other usenster well is available
atBetanocamp.

(5) Wellsite

The typical wellsite consists of:

1 Rig subbase, carrier and derrick

1 Mini-camp and office: set omobile units used for accommodation, mess,
storeroom and support offices for engineers and meeting spaces

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

method of water filtration before it is channelled undergrouraléach 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

=4 =4 =4 =4 -4 -4 -8 -4

The layout dimensions are speciftc each type and model of rig but can be adjusted,
within limits, to sites that are not of uniform shape. Whilstdhg abase layout design
consideratiorwill be given fordeep draining gullies and positioning the wellsite in the
optimal location withthe overall lowest elevation gradient in the vicinityRafsal as
shown inFigure4-3.

(6) Cellar construction with recess for air pump.

The objective of theellar 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.th 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 dimension22xin x 25 m and32 mx 35m

will be prepared for mud handling and circulatiBmal plan dimensions and depth will

be provided in the detailed design according to the geotechnical conditions. An
impermeal® 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 assessmeiitas beerarried out bylimor ResourceandEasern Drilling for therig

move route tothe well location. The assessment covered road width, intersections,
bridges, community and public infrastructure. An assessmeninbgr Resourceand
Easern Drilling was carried out to determine the risks associated with rig move. As a
result, roles and responsibilities were identified to assess and ntheaigemove. 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.

Thedrilling operation will be conducted as per the well specific drilfinggrans 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 tmnivel 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 safeerbalanced 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 redutgiverability/production potential.

Pore pressure and fracture pressure predictions have been calculated using offset well and seismic
data within both PSC HOT-17-08 and PSC THOT-17-09, specifically:

Drill Stem Tests

Reported mud weights for kickBows and losses
Shutin pressures of pipe and annulus

Sonic, density and resistivity wireline logs
Seismic Interval Velocity

Modelled fracture and overburden gradients

N

The accuracy of pressure prediction is controlled by the available data. The offskttaEase
is of variable quality and at times lacking in detail.

No Leakoff (fracture initiation pressure) or Formation Integrity (set maximum pressure) Tests
were recorded for any offset wells, so the calculation of fracture pressure is limitedeatind
means (predominantly modelling and wireline log data).
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The Pore and Fracture pressure (in raud i g ht pounds per gal l on i
exploration locations are providedkigure4-4 andFigure4-5.

I n order to optimise well bor ecacscemt raonld, fishtiagbhi
estimate was calculated. As per standard procedure, these limits respectively are used to
determine the drilling and kill mud weights for each interval.

ABest cased and high cased por e paresBownnr e pr e
Figure4-4 andFigure4-5. The primay 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-AT-17-09, so
consequently pressure prediction is loosely constrained. Whilst the presence of oil is the base
case assumption Rusal, the lack of offset well data in PSC KQT-17-09 makes it dficult

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 weightamhas 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. Rusal1 Gas Case Pore & Fracture Gradient Prediction
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4.4.1.2.2 Mud

System

In order to minimise environmental impact, Amxic waterbased muds will be utilised with
typical properties as pdiable4-2 to Table4-5. All chemicals utilised in the project were subject
to strict vetting by ANPM as part of theport requirements, a comprehensive checklist was
completed and approved by ANPM in May 2020, a full MSDS database is maintained

Table 4-2: Surface Hole- 2 6 6-88(mQ

Mud Type Gel based Polymer
Mud Weight 8.5-9 ppg
Table 4-3. Intermediate Holei 1 7 | AL100 8)8
Mud Type KCI/PHPA Polymer
Mud Weight 10-10.7 ppg
Plastic Viscosity O 35 cP
Yield Point 16-24 Ibs/100sq ft
Filtrate Water Loss < 8cc/30min
Mud cake <1 (1/32in)
pH 9-10
Methylene Blue Test | ~
(MBT) © 15

Table 4-4. Upper Production Holei 1 2

| 0 -2601 h)0 0

Mud Type KCI Polymer PHPA
Mud Weight 10.612.5 ppg

PV O 35 cP

YP 18-28 Ibs/100sq ft
API Filtrate/WL < 6 cc/30min

APl Mud Cake <1 (1/32in)

pH 9-10

MBT O 12.5

Table 4-5. Lower Production Hol

e (Optional Only)i 8 | f

-8936610) 1

Mud Type KCI Polymer PHPA
Mud Weight 10.1-:10.3 ppg

PV O 35 cP

YP 18-28 Ibs/100sq ft
API Filtrate/WL < 6 cc/30min

API Mud Cake <1 (1/32in)

pH 9-10

MBT O 10
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Potassium ChloridePolymer muds are the most widely accepted wadsed mud system for
drilling watersensitive shales, with PHPA4rtially Hydrolysed PolAcrylamide being the
polymer.

The principal additives for a KGPolymer mud are:

Soda Ash- Sodium Carbonate (N@Qs) is used to treat calcium ion contamination in the mud
and Sodium Bicarbonate (NaH@@ement contamination. Classed as low toxicity.

Caustic Potash- Caustic potash (KOH) is added for alkalinity control in a #&@lymer Mud
rather than caustic soda because it provides pH control. Generally, a pH rangd @595
considered optimum for running K®olymer muds. Low toxicity, caustic, harmful if asllowed
or skin and eye exposure.

Bentonite - Prehydrated bentonite is used to viscosify K@lymer Muds. Typically,
concentrations of 45 Ib/bbl of prehydrated bentonite are adequate foud viscosityand
filtration control. Notprograned to be usedh these wells.

Starch - Starch is added for filtration control in KCI mudsmodified starch (starch treated with
a biocide) is preferred, generally potétased rather than cebased. Low toxicity.

PAC LV - is a lowmolecular weight polyanionic cellse 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 completifnids. It is primarily a viscosity modifierlLow toxicity.

Potassium Chloride (KCI) - Potassium chloride is used to inhibit clay hydration. Low toxicity.
Barite - barium sulphate (BaS{is a commonly used to add weight to drilling mud. Low toxicity

PHPA - Patrtially hydrolysed polyacrylamide (PHPA) is primarilgded 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 drillingfluid system. The major cajeries 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, foming agents, bactericides and corrosion inhibitors.

Density Control

The main density control agent will be Barite (Bap@ommercially producedaritenormally
contains 9%% barite(BaSQ) along with some contaminants such as pyrite {Fa&&isphalerite
(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 fluMscosity 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 tle borehole to reduce fluid loss to the formatidentonite (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 withaarsatl

of watersoluble polymer to extend the viscosiiyilding 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 propon of the section (Bobonaraf encountered,
Borolalo, Viqgueque and Wai Bua formations) contains naturally occurring Bentonite.

Corrosion Inhibitor and pH Control

Drill pipe corrosion and scale can be serious probl€ostosion of the drill string andasing

during drilling can be caused by entrained oxygen within the mud or by acidic gases (€0, CO
and BS) produced during drillingCorrosion is reduced by the addition of an oxygen scavenger
such as Sodium Sulphit®xygen corrosion can also be reddity maintaining the drilling fluid

at pH >11 or by the addition of lime (Ca(Q})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 aacentrations 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. Theddofsi
reducers are primarily the clays used for viscosity control, and material such as poBuotiers.
natural and synthetic polymers have been utilised aslthgglreducers.

Starch was one of the first polymers used, followed by sodium carmethylellulose (CMC),

and several varieties of polyanionic cellulosic polymers, terpolymers and polyacrylages.
earlier natural polymers were subject to bacterial decay and required a preservative. The newer
modified polymer systems are less susceptible totebal 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 let@-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 naturpilgsent in the environment and are used in
limited quantities during drilling.

Lost Circulation Material
Lost circulation additives are primarily wat@soluble fibrous, filamentous, granular, or flaked
material, with the most common materials used beurtghells and husks, mica and paper.

These naturally occurring products have not traditionally been bictsstag in drilling fluid
systems because they are chemically inert and considered to-bexitoat the level used. Any
detrimental effect woudl be related to a mechanical, abrasive smothering action rather than
chemical toxicity.
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SpecificUse Additives

Lubricants are frequently utilised in wateased systems to reduce friction and prevent sticking.
The traditional practice when pipe stuck iapump 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 ofegulatory constraints, and are being replaced by a variety of less toxic mineral oils.
Lubricants containing oils can have relatively high toxicity levidiswever, if used selectively

and in moderation, regulatory compliance may still be mMemnumber é& additives (e.qg.
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; howewerch 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 cerhenticals and is essentially made up of
materials such as sand, alumina and bentonite clay, with calcium and sodium chloride
occasionally presenthese basically inert materials comprise abot®8%o of the cement usage

and discharge.

Some other categ@s 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 bardsadh

when mixing systems are flushed.

4.4.1.2.3 Borehole and Casing Design

Safe Operation Principle
Well design will:

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

1 Be designed to avoid drilling different formation pressures in samesaot®n.

1 Be designed to have enough overbalance pressures to control well and to mitigate possible
differential sticking mechanisms.

1 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 withstangettagian of drilling, tripping

infout, 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 proceduresakdso 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.



Revision: Revl
Issue date:07/0621
Page:48of 318

Operating Management System

Environmental Impact Statement- Drilling Activity
PSC TL-OT-17-09

Doc No: TR-HSE-EIA-002

Timor
Resources

4.4.1.2.4 Well Design and Casing Selection

Al133%" or 200 exter nal / oroasiregmwil lelset & hppreximatglyo8B m t
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 0.

The proposed upper production (base case) and lower production (optional only) borehole casing
setting depths are providedtime Table4-6 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 pressregence 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 holé®rilling mud weights will initially be based on pore psaire 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 fdiamadamage. The upper limits of mud weight will

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

co

Kill muds of densityless 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 260 200 88
Surface Casing 1771/ 206 |133/ 80 1100
Upper Production 1159/ 406 |95/ 80 2601
Casingi Base Case
Lowe_r Production Linel 81/ 20 75 3936
- Optional Only
Contingency hole 60 4 1/ 20 3936

Table 4-7. Casing Ratings Table and SF Calculated Load foRusa1

_ Rating Safety Factor Calculated
Hole | Csg Weight Load
any | ) | €% | (oph) Body -
Collapse| Burst* vield 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
81/2 |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 showrkigure 4-6 has been determined by the geological
interpretation and drilling engineering assessment and is subject to the diacohditions

encountered during drilling.
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Base case borehole and casing design shown in grey adfdlitional lower production interval (optional

4

only) shown in orange.

Figure 4-6. Rusa1 wellbore and casing design schematic.
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Summarised Drilling Program

260 hole & 200 Conductor Casing

The objective of the conductor casing is to case the hole through the ground water, shallow
aquifers, possible unconsoligdt river gravels and boulders and altered limestones of the
BorolaloFormationthat are found in the near surface. Based on water well data for aquifer depths
in PSC TLOT-17-08, the deepest regional aquifer viasnd at82 m

Casing used for conductor will have external and internal flush joint and comply with API 5L,
PSL-2 (Specifications for Line PipeA remedial cementing job (top up job) will be performed
if there are no cement returns to surface.

17 I A HOMe® & ntERrmediate Casing

The objective of intermediate casing is to isolate possible loss zones e.g. faults and the unstable
clays of the Wai Bua and Vigueque formations, which are also likely to contain elevated
pressures, before entaygithe target reservoir and to provide sufficient LOT and kick tolerance

to safely reach next section TD.

There is limited offset well data IRSC TL-OT-17-09 (only 2 shallow wells)but these wells
show that the shallow formations contain shale andéoy. ¢(Cl 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 sumitybe
obtained with a combination @eneralPurpose Inclinometry Tool (GPI'Bnd magnetic single

shot surveys foinclination and azimuth measurememismud 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 scetizmgptl® 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 ares@yned to prevent loss circulation during the cementing
operations. The integrity of the cement will be confirmed by a wireline Cement Bond Log (CBL).

12 1A H®% & Wp@Per Production Casing

The objective of the 1 2neprimaryh]ordssc reservoittargetrandi s
possible Triassic secondary targets and®d éasing to surface. Two possible production hole
sections ar@rogranedto isolate the primary target interv&fgd Gasing) ahead of potentially
drilling for deeper secondary targete pt i on a |l o sek pelow).7Tbe twoipnodrction
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

t
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Conventional cores will be acquired during the drilling of the interval. After reaching section TD
wireline GRSonicResistivityNeutronDensitySP-Caliper log, Sidewall Cores and Pressure,
tests will be run for formation evaluation. Fluid flow andngding 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 evertdistaery.

8 | A Hole & 706 Lower Production Liner (Optic
The objective of the 8 10 hol eDedlanertreservoirs t o
target (s) and run a 7 09%40idasiegrshow iThe matiohaderfog this s e t
configuration is to allow for the possibilities of pedtion 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 thegper 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 GRSonicResistivityNeutrorDensitySR-Caliper log, Sidewall Cores and Pressure
testswill 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 insid®¥é Gasing.
Further well teting operations may be considered in the event of a discovery.

60 Hol e & i4ontingendyOmye r

Contingency is planned for a 60 hole section
i's required due to drcectilomgcamnhe td ompsl. etTdhe B
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 pressre and fluid sampling will also be undertaken if required. Sidewall coring will not be
achievable in the 60 hole size.

I f the secondary target is proven to not be |
permanently abandoned withaunning 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 productiowell, or to consider future 1entry and deepening of the well for the
evaluate the deeper secondary targets identified down to 3936 m (if not drilledgrotyrian).

If the well is deemed to not contain hydrocarbons cement plugs will be set te majaporous
units, either in open hole or casing if perforated. The composition and length of the plugs will
comply with industry standards and the P&rogramas approved by thRegulator After the
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well has been abandoned tivellsite will be rehabilitded, 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 tRegulatorand may consist of temporary plugs, surface cap

or well head (AChristmas Treeo). | f future o
exploration drilling pad thevellsite area may be scaled down and the mdmte 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 1,29%,kincluding 1,002.4 kihonshore extending
along the coastline for approximately 52 km and up to 30 km inland, and 288 #me nea
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 anelas allocated for earthworks
drainage In addition, Timor Resourcesvill 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 cergnapdor crew during the drilling

of Rusal and occupies 1.3 ha. The existing Haemanu camp in PSGTFL7-08 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 th&kusal wellsite and the Betano base camp are showkigare 1-1 and
Figure4-2 with the location access options showrigure4-7.

TheRusal well is located in the Ainaro Municipalityjatu-Udo Sub-district of Suco Fohdi-

Lico and Aldeia Raimerlau. The proposed location is 3.4skuthof Daisua and is a 7.6 km
northwesinland from the nearest coastline town of Betdfigre4-2). The exploration drilling
campaign requires the building of a wellsite and access roads from the nearest public roads at
this location. A shorterm rental payment will beegotiated 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 relativelydegdlice 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 comparételmative identified as part of this process.



Timor
Resources

Operating Management System

Environmental Impact Statement- Drilling Activity
PSC TL-OT-17-09

Doc No: TR-HSE-EIA -002

Revision: Revl
Issue date:07/0621
Page:530f 318

Rig Access Track—=>

Figure 4-7. Rusa1 wellsite andbase case access routes

aw .

Rief éces |
(light vehicle dry
crossing) 2>

[Iwellpad
|  Wellpad Land Use
-~ Power Line
Power Line Track
—Road
---Road - Existing Track
--~-Road - New Access

@ Power Pylon
(®Well - Proposed




Revision: Revl
Issue date:07/0621
Page:54 of 318

Operating Management System

Environmental Impact Statement- Drilling Activity
PSC TL-OT-17-09

Doc No: TR-HSE-EIA-002

Timor
Resources

The Betano base camp is currently leased and located adjacent to the shoreline at Betano, it is
the central camp for thRusal drilling operations and will provide accommodation for the off

duty workforce, canteen facilities and provision for telection, segregation and disposal of
waste and recyclable materials.

The Proponentwill consider all aspects including aesthetic, semonomic, environmental,
safety and health issues when conducting the project activities. Infrastructure andwoperati
requirements will be designed to comply with the legislation and industrial best practice.

Project Location Maps

Project maps covering theusal drilling location, the Betano base camp and Haemanu supply
base are provide iRigure4-8 aboveand in Section 3.7 NoiseFigure9-4 andFigure9-5. 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 potentiaghi®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.

Thetwo 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
Figure4-8). 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 miniae disruption of natural flow patterns. Surface water that falls

on the site will be diverted to a watercourse on the downstream sidewéltbige Catchment

areas and downstream flow extent are provideable4-8.

Table 4-8. Catchment Areas and Outflow Length

DIVERTED NATURAL
WELLSITE CATCEI:';;'ENT OUTFLOW OUTFLOW
LENGTH (km) | LENGTH (km)
RUSA-1 2,551 0.052 11.24
Access

The primary access ®usal wellsite will likely be from thenorthwesialong theHatirUdoRoad
and thersouthalong an existing track towards the wellsite

Timor Resources is seekiagproval fottheaccess roalcaptured ifrigure4-7. Additional civil
engineering and landholder discussions will form the bagtseahost appropriate access for the
project, when selected this land will ated in the same manner as the wellsite. The access
immediatelywestof the wellsite and veeringorthwestis 1000 m of existing track (minimal
additional clearing) and50m ofnew track to get to the gate at the wellsitel toaccess gravel

for site costructionfrom the Carauluniver immediatelysouthof the wellsite(seeTable4-9),

from this point a riverbed track to thertheastan be used to access the Bet8ame road. The

river crossings restrictedduring 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 roalde with wide

and each clearance access rayion 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
authaities to allow for the safe mobilization of the equipment to the project locations.

Table 4-9. Length and Areas of Access Roads

AISSESS APPROXIMATE
LOCATION et AREA
RUSA-1 EXISTING TRACK 1,000 6.300
RUSA-1 NEW ACCESS TRACK e 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

Rusal: The wellsite lies on a flat area, between two small natural watercourses on a generally
southeasterly dipping slope. The catchment area draining to the wellsite is of limited extent
(2,551 n?) and will be diverted to the adjacent watercourses. Two koiokp 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 monitore.

The location is susceptible to access issues if operations were to be conducted in the wet season.
The gradients on thidatu-Udo road are high in places and could preclude movement of heavy
equipment if on unsealed sections and wet.

Betano Base CampThe 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 Wed, insta

this is expected to continue through the drilling operation.

Haemanu Warehouse and Yard The noise levels from thgard will be low, the main
contributions being from heavy vehicle movement (daylight hours only) and a small generator to
provide camppower if the EDTL supply is interrupted.
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Figure 4-8. Rusa-1 Regional Area of Potential Impact
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4.5 JUSTIFICATION OF PROJECT

Timor Resources is a privatebyvned Timor international oil and gas company that is in joint
venture with TIMOR GAP, the National Oil CompanyTomor-Leste. Onthe 7t of April 2017,

Timor Resourcesengaged an agreement with thenor-Leste Government prmitting the
company, with its partners, to begin the process of exploration, development, and exploitation of
petroleum resources in the onshore contract area, identified as ROT-TT-09.

In assessing the petroleum prospectivity within the contreet Bimor Resources has conducted
extensive geological, geophysical and engineering studies including successfully acquiring two
new 2D seismic surveys across PBIGOT-17-08 and PSOL-OT-17-09 in 2018 and 2019,
respectively. The interpretation of thistaldas led to the identification of number of leads, one

of theseRusal has been high graded to prospect status and is deemed drill ready. The next step
is to drill theRusa prospeatith 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 cdatipns 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 explorationriling of the Rusal well will assess the presence of
hydrocarbons in th®usa prospeand will collect numerous data from the penetrated section
including both physical and geophysical properties of the rocks and any hydrocarbons potentially
encountered

The Rusal exploratory borehole is a minimum exploration work requirement for the joint
venture for the First Period (Contract Yedr 8urrent year) of PSTL-OT-17-09.

Success in this phase of exploration drilling is a critical next step on the path to reakstowval

the joint venture, Timeteste Government, and the people of Tirheste. Timor Resources has
invested time and effort in building local team capability and has already demonstrated the
associated value in terms of local employment relatédnmr R e s 0 u activides, dut also
community projects that Timor Resources has committed to since country entry in 2017.

Timor Resources is committed to exploration drilling in PREOT-17-08 and PSTL-OT-17-

09 in 2021 and believes that thestorts 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 PROPONENTGS APPROVAL OF THE EIA

Timor Resources management apprdwescontents of this report and is committed to
implement the controls, to the best of their ability, as contained herein.

Name Position Signature

SuellenOshourne Chief Executive Officer

Robin OO6L Group GeneraManager
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4.7 EIS STRUCTURE

The EIS is prepared in accordancehntie template provided ilinnex4 of the Diploma
Ministerial N0.46/2017 ofhe 2"d August. Hence, this EIS contents contain:

. Executive Summary.

. Details of the Project Proponent.

. Details of the EIA consultants.

. Description of the Project.

. Policy, Legal, and Institutional Framework

. Description of the Environment.

. Climate Change.

. Alternatives.

. Impact Assessment and Mdigon Measures.

. Social Impact Assessment.

. Economic Assessment.

. Summary of Environmental Management Plan.
. Public Consultation and Information Disclosure.
. Difficulties encountered.

. Conclusions and recommendations; and

. NonTechnical Summary.
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5 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

5.1 LEGISLATION

Applicable national legislation and industry guidance are referendeabie5-1 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 beeltecbimstine 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, particularlyriegard to Chapter XVII on Environmental Affairs Articles
138 to 160.Timor Resourcespproach to compliance is demonstratedTable 5-2 which
provides an illustration fonow compliance is met through thémor Resourceperating
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 shalindertake to defend, and
safeguard the environment recognizes the right ¢
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 futuregeration

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
|l icense. A Categorizat
according to severity of the environmental impac
A Pr o c e dformatien reguirgmerit fior
Category A project A (
of the review committee and its duties and
responsibilities. A Sy
consultation and the protection of the traditional
cust oms and c uletissuanad of tig
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 aan
important instrument
for sustainable
development of
economy of Timor
Leste

DecreeLaw No.
6/2020, of 6 February
2020

Complements the Protected Areas National Syst
and the Environment General Framework sets fc
the legal framework applicable toregervation of
biodiversity and sustainable use of its componen
The main goal of this statute is to promote the

conservation of biodiversity and the sustainable

Promotes the
conservation of
biodiversity and the
sustainable use, and s¢
the principles which
stakeholders must
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of its components and the fair and equitable
distribution of the benefits generated frgenetic
resources, as a fundamental component of famil
subsistence, food safety and the welfare and he:
of present and future generations. For this purpo
the statute also sets forth the principles which th
various stakeholders must comply with dhd

rules on interaction between public entities.

comply with and the
rules on interaction
between public entities

Decree Law No.
5/2016i National
System of Protected
Areas Annex1i

List of Timor-Leste
Protected Areas)

This Decree Law defines the norms and principlé
for the creation of the national system of terrestri
and marine protected areas, for the classificaifor
protected aremand for the approval of the
applicable management instruments, according {
the international best practices, in the matter, du
adapted the national reality, without forgetting th
important role of community authorities and
existing customs.

Providethe basis for the
protection of the
terrestrial and marine
protected areas withou
putting aside the
important role
communities,
authorities and existing
customs.

Decree Law No.
3/2012 on Basic
Environmental Law

The Decree Law identifies the protectioithe
environmental life and wildlife protection,
including the basic principles for the conservatio
preservation and sustainable use of natural
resources in order to improve the quality of life o
the local populations.

Communicate to the
communitiedy
providing information
on the basis for the
protection of
environment and
wildlife protection and
sustainable use of
natural resources
through public
consultation

Diploma Ministerial
No0.44/2017 Impact
Benefit Agreement

The article specifies the process for the agreeme
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
|l ocal or c
interest is considered
and agreed proposal
shall be implemented

Diploma Ministerial
No0.45/2017 Rules
and Procedures of
the Evaluation
Committee for
Project with
Category A

The article specifies the importanakestablishing
rules and procedures for the evaluation committe
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 categor
A.
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Diploma Ministerial
No0.46/2017 Detail
requirements of
Classification, Initial
Assessment and
Terms of Reference
Environmental
Impact Statement
and Environmental
Management Plan

The article specifies the necessary of establishin
regulation to regulate projecthat may have
significant impacts on the environment, while als
specifying the procedures and requirements to
select projects that classified into category A, B ¢
C.

Provides the
environmental licensing
and classification of the
project into categorh.

Diploma Ministerial
No0.47/2017 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 pub
consultation.

Provides information
and communicate to th
communities
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 o
VI

Constitutional Article 33 (c) (Miister of Petroleum
and Minerals) responsibilities item (0) Considerir
the complexity and technical expertise of the oil {
mineral resources sector, conduct the respective
environmental licensing procedures and approve
corresponding environmental dinses in that secto

Provides a description
of legal framework that
empower Ministry of
Petroleum and Mineral
to issue environmental
license.

DecreeLaw
No0.18/2020 Onshorg
Petroleum
Operations

Applies to Onshore Petroleum Operations includ
transportabn, processing and storage of Crude C
and Natural Gas with direct impact on any
reservoir. In addition@vers a broader scope of
issues related with onshore activities, notably a
legal statute that also addresses environmental 4
technical aspects retal 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 DecreeLaw N0.18/2020 of 13 May also

stipulated on matters pertaining to means and w
of intervention, expropriation, nationalization and
privatization of means of production and land on
grounds of public interest, as well as criteria for t

establishment of copensations in such cases,

Provides the
fundamental legal
framework for all oll
and gas operations
onshoreTimor-Leste
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including the appeal to the Government in case (¢
any land dispute occurred.

Forestry,
Aquaculture and
Fishing Legislation:
Law No. 14/D17i
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
their need angrosperity and promoting sustainab
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 Legislabn
Law No. 4/2012
Timor-LesteLabour
Code

This law describes the rights between employers
andworkers in regard to the working hours, leave
remunerations, compensations and health and s
welfares

Provide basis for the
project proponent to se
up a working condition
and contracts between
employer and employe

Land legislation
Law No. 13/201%
Especial Regime for
the Definition of
Land and Property

This law provides legal jurisdiction of the owners
lands and the individual rights tfeir private
properties according to the Article 54 (1) of the
RDTL Constitution

As the legal basis for
the project proponent t
identify, access and
compensate for any
land used during the
project activities

Waste Management
Decree Law
N0.33/2008
Hygiene and Public
Order

Decree Law No.
2/20071 Urban
Residual Waste

This law provides legal framework to manage thg
urban solid waste and ensure promoting the hyg
in the workplace

As the legal basis for
the project proponent t
manage dad waste are
produced during any
project phase. This to
be set as the minimum
criteria for theTimor
Resourceso establish
its own waste

Management management system
Cultural Heritage This Government Resolution is used to protect a| The resolution provideg
Legislation: preservelimor-Lestd s cul t ur al h| scope or boundary of
Government Cultural Heritage National Law is made availablg the cultural heritage
Resolution The resolution defines the type of the cultural which has to be
No0.25/2011i heritages; archaeological heritage, architesdt considered by project

Protecion of
Cultural Heritag
(Annex4)

heritage, ethnographic and traditional heritage a
intangible heritage

proponent.

International and Industry Guidance Documents

WesternAustralian
Department of
Mines and
Petroleum

NfGuidelin

Provide Guidelines for the development onshore
OSCP Provide mitigation measures to oil impact
sourced from the drilling activity.

Provide Guidelines for
the development
onshore OSCP Providg
mitigation measures to
oil impacts sourced
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Development of an
Onshore Qil Spill
Contingency Plan

from the drilling
activity.

20160
International Financ{ The Environmental, Health, and Safety (EHS) | Provide guidance on th
Corporation Guidelines are technical reference documents w| application of good

Environmental,
Health and Safety
Guidelines for
Onshore Oil and Ga:
Development; April
30h, 2007

general and industry specific examples of Good
International Industry Practic&he guidelines are
industry specific for onshore oil and gas and are
desgned to be used together with the General E
Guidelines document (see below), which provide
guidance to users on common EHS issues
potentially applicable to all industry sectors.

environmental practice

International Financg
Corporation
Environmental,
Health and Safety
General Guidelines;
April 30™, 2007

The Environmental, Health, and Safety (EHS)
Guidelines are technical reference documents w
general and industrgpecific examples of Good
International Industry Practice.

Provide guidance on th
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 !
main obje&tives:

1. The conservation of biological diversity
2. The sustainable use of the components
biological diversity
The fair and equitable sharing of the bene
arising out of the utilization of genetic resoury

3.

Timor-Lesteis 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 o
minimise the risk of
biodiversity loss during
the project
implementation

United Nations
Framework for
Climate Change
Convention
(UNFCCCQC)

The United Nations Framework Convention on
Climate Change (UNFCCC) provides a framewo
for intergovernmental efforts to reduce greenhou
gas emissions and adapt to the expected impact
climate change. It also provides guidance to
member states on developing and implementing
national climate change strategies, incorporating
both adaptation ahmitigation actions. TimeLeste
became a signatory to the UNFCC in October 20

The project activities
release GHG emission
which could be one of
the contributing factors
to the coul
change issue.
Minimisation climate
change risks by
reduéng 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 t
prevent the air
pollutions and reduce
the GHG emissions as
much as possible.

IOGP Guidelhes

The International Association of Oil & Gas
Producers (IOGP) is the voice of the global
upstream industry. Oil and gas continue to provig
a significant proport.i
meet growing demands for heat, light and transp
IOGP Membes produce 466 of t he w
and gas. They operate in all producing regions: t
Americas, Africa, Europe, the Middeast the
Caspian, Asia and Australia. IOGP serve industr
regulators as a global partner for improving safet
environmental and stal performance and act as ¢
uniquely upstream forum in which Members
identify and share knowledge and good practices
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 provide
a forum for encouraging continuous improvemen
in industry performancéPIECA is the only global
association involving both thgstream and
downstream oil and gas industry. It is also the

i ndustryds principal C
the United NationdPIECA develops, shares and
promotes good practice and knowledge to help t
industry and improve its environmental andiabc
performanceTimor Resourcedo this with the
understanding that the issues that dominate the
sustainable development agefidaimate
andenergy, environmental and social issuese
too big for individual companies to tackle alone.
The industry musivork together to achieve
improvements that have real impact. IPIECA hel
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 ar
sustainable of utilising the natural resources. The
IUCN works in the field to promote ecological

Timor-Lesteis a

signatory member of
the [IUCN convention
which has responsibility
to protect its ecological
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Internation&Union
for Convention of
Nature (IUCN)

conservation irorder 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 listwhich
can be impacted by the
project activities

Cultural Heritage
Legislation:
UNESCO
Convention on
Natural and Cultural
Heritage

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

As theTimor-Lesteis 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 andVvibration
Standards and
Regulation:

WHO guideline for
community noise

This WHO guideline is used to measure the nois
level around the community areas and ensure th
protection of people from discomfort environmen
and potential noise induce hearing loss

This guidance is used t
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
onthresholdimits for key air pollutantsthatpose
healthrisksandprovideareferencdor settingair
pollution targetsatregionalandnationallevelsto
improveair quality.

Air quality guidelineshavebeenpublishedby
WHO in 1987andtheywererevisedin 1997.The
2005updaterepresentshe mostcurrentassessmen
of air pollution healtheffects,basedon anexpert
evaluationof the scientific evidenceTheguidelines
offer recommendeéxposurdevelsfor particulate
matter(PM10andPM2.5),0zone nhitrogendioxide

andsulphurdioxide,aswell asa setof interim

The air quality
benchmark is used as
reference by the projec
proponent is the WHO
air quality guidelines.
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targetsto encourage progressivemprovemenin
air quality.

Climate Change
Kyoto Protocols

Government
Resolution of
National Action Plan
for Climate Change

Kyoto Protocol is an international treaty which
extends te UNFCCC parties commitment to redu
the greenhouse gas according to the scientific
consensus. The protocol implements the objectiy
of reducing the global warming potential gas in tf
atmospheres.

The Governmentesolution 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 fro
which climate change adaptation can be
mainstreamed into developmenaps as a key
strategy for attaining sustainable development at
poverty reduction (MDG, 2010).

Timor-Lesteis the
signatory party of the
Kyoto Protocol which
shall ensure the
implementation of the
protocol in order to
reduce the GHG
emissions.

Water Resorces
WHO 2008
Guideline for
Drinking Water

Quality

These guidelines is used as the reference for the
Timor-Lesteto ensure drinking water quality
according to the WHO drinking water quality
standard

As the guidance for the
project proponent to
test and ensure water
guality around the
proposed project
locations before any
drilling activities are
taken place
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Table 5-2. How Timor ResourcesManages Complance OMS with Law 5/2011 and Law 18/2020

Reference Article

Compliance Achieved ThroughOMS
and
Industry Best Practice

Law 18/2020

136- Management
System

Timor Resources Operating Management System (OMS)
Operating Management System (OM&nual: TROMS-001

Policies, Expectations and Legal Requirements Standar@HR
STD-00-000-003

IOGP Operating Management System Framework Report 510 June

138- Risk Management

Risk Assessment and Control Standdnd: GEN-STD-00-000-002
Objectives, Targets and Planning Standard:GEN-STD-00-000-004
Chemicals Transport Risk Assessment 20200717

Haemano Warehouse Temporary Chemical Storage Risk Assessm
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 Standar® ER-
STD-00-000:007_1

Risk Assessment and Control Standdm:GEN-STD-00-000-002
Objectives, Targets and Planning Standard:GEN-STD-00-000-004

IOGP (E&P Forum) and UNEP (1997). Environmental Managemen
Oil &Gas Exploration and Production 1997. IOGP Report No. 254

IFC. (2007a). Environmental Health and Sai&iiS) General
Guidelines. Washington DC: International Finance Corporation.

IFC. (2007b). Environmental Health and Safety (EHS) Guidelines fg
Onshore Oil and Gas Development. Washington DC: International
Finance Corporation.

EIS TL-OT-17-09 TR-HSEEIA-002
EMP TL-OT-17-09 TRRHSEPLN-015

145- Environmental
Monitoring Program

Inspection and Audit Standard: TREN-STD-00-000-010_1
Performance and Compliance Standard:GBN-STD-00-000-011
EMP Appendix F- Inspection Schedules PlaiR-HSEPLN-011

146 Oil Spill
Contingency Plan

Health, Safety and Environmental Management StandarGER-
STD-00-000-007_1

Crisis and Emergency Management StandardGHRN-STD-00-000-
009
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Reference Article

Compliance Achieved ThroughOMS
and
Industry Best Practice

EMP Appendix D- Oil Spill Contingency Plan TRISEPLN-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, IPIEC/
2007.

OSRL (2013). Inland Operations Field Guidan operational guide to
the containment and recovery of spills in the inland environment.
Version Number: 10il Spill Response Limited September 2013.

147 - Environmental
Performance

Objectives, Targets and Planning Standard:GEN-STD-00-000-004
Inspection and Audit Standard: TREN-STD-00-000-010 1

Non-Conformance: Corrective and Preventative Action Standard: T}
GEN-STD-00-000-010 2

Incident Reporting and Investigation Standard:GRN-STD-00-000-
010_3

Performance and Compliance Standard:GBN-STD-00-000-011
Addressed in thEMP TL-OT-17-09 TR-HSEPLN-015

149- Waste Management

Health, Safety and Environmental Management StandarGER-
STD-00-000-007_1

EMP -Appendix A- Waste Management Plan Appendix A Rev1129
20

IOGP Guidelines for Waste Management. Report No. 413March 20

150- Chemicals Use

Full Compliance with ANPM Chemical Approvals Master Register.
Chemicals Approved by ANPM.

Risk Assessment and Control Standard:GRN-STD-00-000-002

Health, Safety and Environmental Management StandarGER-
STD-00-000:007_1
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Reference Article

Compliance Achieved ThroughOMS
and
Industry Best Practice

Contractor andPurchasing Management Standard-GRN-STD-00-
000-007_4

Rev4 Chemical Approvals Master Register
Chemicals Transport Risk Assessment 20200717

Haemano Warehouse Temporary Chemical Storage Risk Assessm
Rev21 20200701

EMP -Appendix A- Waste Management&i Appendix ATR-HSE
PLN-007

IOGP Guidelines for Waste Management. Report No. 413March 20

151- Noise

Risk Assessment and Control Standard:GRN-STD-00-000-002

Health, Safety and Environmental Management StantlafGEN-
STD-00-000-007_1

EMP Appendix G- Noise Management PlarR-HSE-PLN-012

152 Explosives

Responsibility rests with specialist contractor Schlumberger:

Contractor and Purchasing Management StandardGER-STD-00-
000-007_4

Addressed in Safety CaR&CTL-OT-17-08 and 09TR-HSE-SCE001

153 Soil and
Groundwater

Risk Assessment and Control Standard:GRN-STD-00-000-002

Health, Safety and Environmental Management Standar® ER-
STD-00-000:007_1

EIS TL-OT-17-08 Reformulation Rev 2_0635-21
EMP TR_100320@_Rev_1 2812-20
EMP Appendix B- Rehabilitation Plaif R-HSE-PLN-008

157- Liability
158 3 Party Liability
159 Restitution

160- Unauthorised
Activities

Timor Resourcesarries requisite insuranagcluding, but not limited to
Control of Well Insurance, Redrilling/Extra Expense Insurance, Se€
and PollutionClearrup and Contamination Insurance

Details ofTimor Resourcesisurances are registered with ANPM.

Law 5/2011

Chapter Il - Licensing
System

Chapter Il -
Information Phase

Project Document prepared following Ministerial Diploma No0.46/20]
Approved- Category A Project

Terms of Reference prepared following Ministerial Diploma
No0.46/2017. Approved
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Reference Article

Compliance Achieved ThroughOMS
and
Industry Best Practice

Chapter IV - EIA and
Licence

Environmernal Impact Statement and Environment Management PIg
prepared following Ministerial Diploma No.46/20aAndMinisterial
Diploma No.4/2017

EIS TL-OT-17-09 TR-HSEEIA-002

EMP TL-OT-17-09 TRHSEPLN-015

Appendix A- Waste Management Plan AppendiXTR-HSEPLN-007
Appendix B- Rehabilitation PlamTR-HSEPLN-008

Appendix C- Redress and Grievance Append@iR-HSE-PLN-009
Appendix D- Oil Spill Contingency Plan TRHSE-PLN-004a
Appendix E- Traffic Management PlafiR-HSEPLN-010

Appendix F- Inspection Schedules PlaRR-HSEPLN-011

Appendix G- Noise Management PlarR-HSE-PLN-012

Appendix H- Incident Reporting and Investigation Standard GRN-
STD-00-000-010_3 Rev 0 23®-20

Appendix |- Community Consultation PlahR-HSE-PLN-013
Appendix J Air Quality PlanTR-HSEPLN-014

AppendixK - Soil Erosion Management Plan FHRSEPLN-017
AppendixL - Surface Water Management Plan-HSEPLN-018
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5.2 TIMOR RESOURCESHSE PoLICY AND OPERATING MANAGEMENT SYSTEM
5.2.1 Timor Resources HSE Policy

Timor
Resources

Health, Safety & Environment Policy

Timor Resources is committed to achieving incident free operations through the provision of
effective Health, Safety and Environmental (HSE) Management across all of its operations
and worksites for the benefit of employees, contractors and the community. The Company is
committed to:

* Promoting HSE objectives, leadership, responsibilities and behaviour as an integral part
of the duties of management and all employees;

e Complying with applicable laws and other obligations and requirements that the
company subscribes to, and where adequate laws do not exist, adopting and applying
standards that reflect Timor Resources commitment to HSE outlined in this policy;

* Reporting and evaluating risks, threats, hazards and impacts to company operations
that have the potential to adversely affect the environment or the health and safety of
employees, contractors or the community,

* Implementing appropriate control and contingency measures to prevent poliution and
minimise and manage these risks, threats, hazards and impacts to an acceptable level;

* Establishing and ensuring that standards are followed, and effective practices promoted
to ensure that the environment, people, property and information are protected from
hamm;

e Selecting and engaging contractors whose management systems are acceptable to
Timor Resources and whose commitment to this policy is clearly and continuously
demonstrated;

* Providing competent human resources to manage relevant aspects of health, safety or
environment;

¢ Communicating openly with all stakeholders on HSE related issues;

* Providing training, instruction and supervision to personnel to enable them to attain the
knowledge and skill levels necessary to perform their work incident free;

e Maintaining appropriate contingency arrangements;

e Continually monitoring, reviewing and improving HSE performance and associated
management systems so that our activities can continue without interruption;

* Ensuring that oversight of accident, incident and near miss investigations is assumed
by the appropriate executive manager and that those investigations are conducted to a
level of detail that is appropriate to the event's actual and potential severity, and;

* Ensuring a consistent and equitable approach to the management of the health of the
employees and the communities.

Every employee and contractor working for the Company has a responsibility to promote a
culture whereby their actions and those of their colleagues are consistent with this Policy,

{ ’
\ALEK IR G K B

/
Suellen Osborne

Chief Executive Officer
2" April 2020

HSE Policy TR-GEN-POL-00-000-001 Updated 2* April 2020
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5.2.2 Timor Resources Operating Management System (OMS)

The following section describes Timor Resources Operating Management System and
demonstrates how tlempany will comply with such laws and regulations referred faivle
5-1 above.

Timor Resourcess committed to achieving incident free operations through the soovbf

effective HSE management across all of its operations and worksites for the benefit of employees,
contractors and the community, this is achiev
Management System (OMSIhe eleven Elements of the OMi®&e shown irFigure5-1 and is

based on the international stand&dAN-DO-CHECK-ACT PDCA cycle and the Eastern

Drilling HSE MS is gap assessed against the O&tfslirements below.

Timor Resourcewill 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 identifiedwandharised in this EIA by:

1 Adopting a mitigation hierarchy to anticipate, avoid, minimise and, where residual
impacts remain, offset impacts to the environment and affected communities.

1 Ensuring that all grievances from the community egsponded to and managed
appropriately.

1 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 he 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 potentimbemental impacts will
be integrated into the project design through the OM$hlementation will follow Timor
Resources HSE Policy and the OMS and niEsator-Leste legislation and regulations, in
particular, Environmental Basic Law No 26/2012, Environtakhicensing Decree Law 5/2011
(and supporting Ministerial Diplomas 45/46/47) and Dedra® No0.18/2020 Onshore
Petroleum Operations.

Timor Resourcesnsures compliance with the legislative and regulatory regirmarior-Leste
through the implementatiasf the OMS in particularTimor Resourcewill fully implement Law

5/2011 in regard to the Environmental Licensing requirements and the subsequent
implementation of the approved Environmental Management Blamltaneously through the
OMS Timor Resourcesvill comply with all elements of Law 18/2020 on Onshore Petroleum
Operations, particularly in regard to Chapter XVII on Environmental Affairs Articles 18800
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Compliance and assurance aranaged through implementationtbé following elements

1 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
1 Element 11 Performance and Compliance

=a =4

Full details are provided in the EMP and a summary of the key elements are included in
SectionFigure5-1.

Figure 5-1. Timor Resources Operating Management System (OMS)
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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. Thdescription will also provide the method of study, the literature review used
for the study and the scope and limitations of the environmental aspects studied duridg the El

6.1 PHYSICAL COMPONENTS

6.1.1 Climate

6.1.1.1 Literature review

There is limited climatic liteftare to describe the climate condition of théling area

The following are the documents or information sources used for the assessment:

1 Climate change knowledge poriahverage monthly temperature and rainfallTimor-

Leste from 1901 2016(World Bank Group, 2020)

Country Report: Climate Risk Management in Tirh@ste(UNDP, 2013)

Historical monthly weather datawww.worldclim.org/data/monthlywth.html

Tasi Mane Project Betano Petroleum Refinery arBeaco LNG Plant EIS study

(WorleyParson, 20k}

Tasi Mane Project Suai Supply Base EIA report(WorleyParson, 2018

Map of annual rainfall and temperature in Tiri@ste: Seed of life organization

http://seedsoflifetimor.org/wypontent/uploads/2013/01/Rainflap-With-Graphs.pdf

1 Australia Bureau of Meteorology Australian Tropical Cyclone database:
http://www.bom.gov.au/clim_data/IDCKMSTMOS.csv

1 Country Report Presentation: Southeastern Asi®ceania Flash  Flood:
http://www.wmo.int/pages/prog/hwrp/flood/ffgs/saoffg/presentations/scm1/Countries/T
imorLeste.pdiDNMG, 2017)

1 Courtry Report:Strengthening the resilience smallscrural 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

1 Timor-Leste, AgreClimate outlook: WFP (2020):
https://docs.wfp.org/api/documents/\WHBB00113397/download/

6.1.1.2 Study Scope and Limitations

=A =4 =4

= =

The study area extenfeyondtheimmediate drilling areajue to the lack of local climatitata
sourcesin order to obtain greater resolution of the data accyraogt of the data have gaps in
between a recording period.

6.1.1.3 General Degription

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 aveghgemperatures 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 dryseason to 26.3°C in wet seag@viorld Bank Group, 2017Figure6-1 below shows
the temperature ranges over the twelve mopén®ds, which runs from dry to wet seasons.

The climate temperature in Timaeste is driven by the West Pacific Monsoon and its rainfall
largely regulated by the Asian Monsoon, such as El Nifio, La Nifia, Indian Ocean Dipole (I0D),
MadenrJulian Oscillatiom (MJO), altitudinal and coastal effects; and these Awiast Pacific
Monsoon have been associated with the variability of-ateual rainfall and dry season rainfall

as well as the huge temperature difference between the land anq@ié&s?, 2013) The effect

of this AsianWest Pacific Monsoon is varied within every part of the region within the country.

Figure6-1 also show the rainfall conditions over timeelve 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 poposed project.

TimorrLestebs climate is affected by Figuee62NVe st P
which is driven by large differences in temperature between the land andete. 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 soudasterly trade winds Dili are replaced by westerly winds

from the monsoon onset until the end of the monsoon se@kenarrows show near surface

winds, the blue shading represents the bands of rainfall convergence zones, the dashed oval
shows the West Pacific Warm Poobiaareas denoted with the lettérepresent typical positions

of moving high pressure systems

Rainfall -® Temperature

Figure 6-1. Temperature reading over 12 months of the year in Timot_este

Source:(World Bank Group, 2017)
The TimorLeste monsoon climate has a differential effect betweemdhé& and southof the
country. The northern part of the country, influenced by tiethern mono-modal rainfall
pattern, has a-6 montls wet season from November to April or June. The southern part
experiences theoutrern bi-modalrainfall patternleading to a seven to nine month wet season
with two peaks, one in December and the other in NFayufe6-2) (Barnettet al.2007)
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6.1.1.4 Temperature

Temperature dataas collectectthe same points as the sensitieeeptors wherdneair quality
and noise samples were taken, these are shoWatbile 6-3 andFigure6-32 below.

Based on the survey resuitse temperature measured at thiéling areg were showrto be
between 3C and 33°C on average. This survey temperature results are consigitenthe
UNDP (2013) annual mean temperature of the country at the flat anidrddgaeas seéigure
6-3 shows the mean temperature ranges from less thaRGg1>27°C across the country of
Timor-Leste. The map also indicates that the temperanhcreases 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 dltilthngy area The

global climae has maximum and minimum temperature reading afrilimg areafrom the year

2010 until 2018.
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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 Bed¢oLNG Plant Strategic EIS(Worley
Parsons 2012aye shown irFigure6-4 andshow typical temperatures betwedsPC and35°C.
Temperature readings for the south coast area over an eight year(@ieod/orldClim, 2020

are presented iRigure6-5 and Figure 6-6 similarly show themaximum temperature has been
constantly between over 2& and below 3%C; and the minimum temperature stays within the
range of 20°C to 25°C. Thefigures firther showmemperature variationsetweenwet season

(normally from October, November and December) and dry season (usually occurs from June,
July and August).
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Figure 6-4. Temperature Records at Betano (after Worley Parsons 2012a)
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Figure 6-5. Maximum temperature recorded in the south coastareafrom 20107 2018

Source(WorldClim, 2020)
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Figure 6-6. Minimum temperature reading in the south coastrea for from 20107 2018

Source(WorldClim, 2020)

These temperature data are also consistenothtrseconary source data provided by the local

National Directorate of Meteorology and Geophysics (DNMG)tier south coasegion. The
datais presenteth Figure6-7 below.

Maximum and minimum temperature in Suai region 20216
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Figure 6-7. The maximum and minimum local temperature in Suai region from 2013 2016

Source: DNMG (data accessed2019)

The maximum and minimum temperature data given by the DNMG shows similar pattern
the four years reading period (from 2013 2016). Both maximum and minimum were low
during the dry season and high during wet season. The maximum temperatiuegegion are

within the range of over 2% to less than 40C. Likewise, the minimum temperature also ranges
from less than 13Cto higher than 28C.
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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
amountthat could be held, at a given temperature.

The Betano ElAstudy (Waley Parsons, 201 states thatthe south coast of Timdreste is
marginally more humid than the north coast and that with increasing altitude, humidity decreases.
Betano wasobserved 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 abové690
throughout the year. The minimum daily relative humidity varies considerably more than the
maximum and is on average in the range o¥#t® 73%.

Thedaily profile (Figure6-8) and thaime series datéFigure6-9) show that the measured indoor
relative humidity varies less than the Ministry of Agriculture data (2012).ifdwor humidity
does not fall below 456 over the entire monitoring period and ranges up to approximately 85
%. On average, the humidity would fall to a minimum slightly belows78t14:00 to03:00 and

then steadily climb to approximately 80 by 06:00 the following day.
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Figure 6-8. The Relative Humidity (%) Daily Profile at Betano

SourceWorley Parsons2012
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Figure 6-9. The Relative Humidity (%) Time Series & Betano
SourceWorley 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 alwayasueed between less than @&0as the
minimum, and reached up 106 for the maximum value. It further shows that the Relative
Humidity reading pattern has been consistent or no changed throughout tdéengeperiod.

6.1.1.6 Wind Speed and Direction

A major facor 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 lovlying and has reasonably flat terrain with elevations atagmately 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 presentédgare6-10 represents data collected from the
monitoring period only (December 2011 to February 2012). Due to the failure of the
meteorological station, only % of the monitoring period produced valid wind speed and wind
direction data. The wind rose shows thattfa 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.

Figure6-11 presents wind roses for the Dili airport, Baucau andtheh coasstudy aregdSuai,
Betano andBeacq after Worley ParsonBetano Refinery an8eacoLNG PlantStrategic EIS
(2012a)
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Figure 6-10. Wind speed and directionBetanoregion December 2011 to February 2012

Source:Worley Parsons 2012a
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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 Timoileste rainfall trends are influenced by the Asian monsoon, which has its rainfall
distribution varied within the country. the northern side of the country experiemctern
monco-modal rainfall pattern, which has abou64vet months stafrom the month of December

to April or June; and the southern side rainfall influences bysthdtern bi-modal rainfall
pattern, which has a rainfall for¥ months duration with two peaks within, one occurs at the
month of December to January and thieer one at the month ofdy to June (UNDP & GEF,
2013). Figure 6-12 below shows the rainfall distribution within the country. It indicates that
northern side receivasinfall less than 1006hm per year; central and elevated area receives
1,5062,000mm; and western with high elevation a receive relatively high rainfall of more than
2,500mm per year.

Figure 6-12. Timor-Leste annual rainfall distribution (UNDP, 2013)

Furthermore, in particular telanufahi/Ainaroregion, it can be seen that tbentral parthave
high rainfall ranges from 300 mmto >3000mm per year; andhe soutlern regiorexperiences
rainfall of less than 506imto 1000mm per yearThe coastal areadearly are dryethan those
in thecentral areas with high altitude mountainous.

The rainfall analysis given by the UNDP (2013) is consistent withekd 8f Life (2013) rainfalll
data collected and anabdfor the south coasegion.Accordingly, it shows that Suai region has
high rainfall period in the month of JanudryFebruary, Mayi June and Decembannually
The rainfall recorded during these ntlos are usually between 158m and250 mm per year.
SeeFigure6-13 below for the rainfall level and period in recorded
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Figure 6-13. Annual rainfall level recorded in Ainaro, Same and Betanaegions
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 agrlomate by WFP in 2020 stitonsistent with both the
UNDP (2013) and Seed of Life (2018¢eFigure6-14 rainfall data.Figure6-15 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 Municipaties, 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.

Annual Rainfall (mm)
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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
(SourceWFP 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 stans and cyclones originates or passes through the Timor Sea. These
tropical cyclones areharacterisedy 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 Nifio period and higher during La Nifia yélsPA, 2010) This study of
tropical cyclone is further recorded and analysed by the Australia Bureau of Meteorology
Australian Tropical Cyclone databadstp://www.bom.gov.au/clim_data/IDCKMSTMOS)¢sv
which shows the number 8buthernHemisphere tropical cyclones from year 1906 until 2018.

Within the mentioned period there are six tropical cyclones events recordestihéheyeas
1983 and 2014 at 10 radius passing through the Suai region and going towards the Timor
Sea. The six tropical cyclones occurrence and direction can be seelfriguites-16 below.


http://www.bom.gov.au/clim_data/IDCKMSTM0S.csv
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Figure 6-16. Tropical cyclones passing through to the Timor Sea recorded at 1&@n from Betano

Further,Tablke6-1b el ow shows the tropical cyclonesbé

2014; and the name of the tropical cyclones recorded arhid@dius from th&etanoregion
towards the Timor Sea.

Table 6-1. Tropical cyclones month of occurrence and names recorded at 1Rt

Cyclone tracks 100km radius from Suai
Data Range Cyclone Name
6 - 25 March 2014 Gillian
5-15 January 2013 Narelle
7-15April 2002 Bonnie
14 - 20 April 2000 Rosita
3-8 April 1995 Chloe
2 -9 April 1983 Lena

According to DNMG Country Repo(DNMG, 2017)during the tropical cyclones of El Nifio

cycle, the country experiences less rainfall, short wet season (usually cause drought) and rainfall
is concentrated on FebruaryMarch; in contrast, the tropical cyclone of La Nifia cycle causes
the country to have ame rainfall annually, longer wet season and more rainfall on dry season,

which sometimes result in flooding and landslide.

mo
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6.1.2 Topography

About one thirdof TimarL e st e 6 s t o p o g r avihhayange of haiglstftomtlGDi n o u s
m to almost3,000m above sea levéFigure6-17). The central and eastern parts of Tirheste

contain several low plateaus and coastal lowlands fringed by the narrow coastal plamoiththe

and a wide coastal plain in the south.

The gography of Timorexhibits four significant mountain ranges limestonemountain Mt.
Matebeanat aheightof 2,100 m above sea levedominating theeast part of the islandnd
including Lospalos Baucau ad Viqueque In the centrategion the imestoneMt. Cablac and
volcanicMt. Ramelauwcovermost of the argand thewesternpart ofthe 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,southern sidéhe slope
from the mountains iagradual decrease toward the sea.

Significant topographic features around the project aresshown in irfFigure6-18 and
include

! Mt. Cablac coupled with low to high grade Lolotoi metamorphic cosittad north to
northeast morphology.

1 A coral limestone platform covemost of the western part of the project area with
average height 30® above sea level.

1 Thenortheast and eastern pgaire dominateddy Mt. Bian and Mt Manumera and extend
to Mt. Kaitaba and MtCnuamotukleten.

1 Mt. Akadirukau witha height 160m above sea levaiccurs to the south of the project
area withan alluvial plain extendg towards the sea.

1 In the farnorthwest the landscape controlled byrecentdepositon of theBatu Putih
chalkthatis expressed ia low relief to moderate morphology witlm average height
120m 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 theproject area and star dot is indication of well locations.
6.1.3 Geology
6.1.3.1 General GeologicalOverview

The chaotic and highly deformed Péami Triassic, Jurassic and Cretaceous rocks lead to
dispute of Timor tectonic history. Several hypothdsese beemtroduced by various geological
researchers to describe tectonic and rock formation history (A@hayles 1968Hamilton
1979, Harris 2008Keep and Haig 2010), however these theories are all consisteah#iire
Timor is composed of rocks froitihe Gondwana Megasequence, Australian Megasequence and
Banda Terrane affinity.

Rocks in TimorLeste range in age fromate Carboniferous to recent. The following are the
main tectonestratigraphic units that are recognised in Tirheste:

1. Gondwana Megasequence: Latest Carboniferous to Middle Jurassic succession. This
sequence is represented by carbonates, siliciclaatics Permian volcanics that were
deposited within the interior of the East Gondwana rift system (Harris et al 1998, Harris 2006,
Haig and McCartain 200& 201Q Davydov et ak014)
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2. Australian Margin Megasequence: Late Jurassic to Early Late Miocenedonmisated 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 Late Jurassic. Dominatelly siliceous argillites and
radiolartes(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 199Marris 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 Megaseguce:Latest MiocenePleistocene to recefitlaig & McCartain 2007,
Roosmawati & Harris 2009). Shallowirigcoarsening up succession composed of -aresger
chalk/marls passing through turbidites sands to marginal marine, then fluvial deposits.

From thesdectonostratigraphic unitspmbine withfield observation and palynology analysis
Timor Resources has simplified a stratigraphic column that adapted from Duffy(Rigilre
6-19).

6.1.3.2 GeologyPSC TL-OT-17-09

Within PSC TLOT-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 bkertisted over Lolotoi Complex. Southeast and southwest of Mt.
Cablac is covered by syarogenic deposition of Batu Putih and Viqueque Group. PAmassic

units commonly topped by Baucau limestone are well exposed between the Betuljicassa

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 Rusd, rock units that range from Permian to recent in age. The following is
the physical descriptioof all the rock units that occur in the vicinity of the wellsite in order from
oldest to youngest.
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6.1.3.2.1 Maubisse Formation

This Formations named after large cliffs of thick bedded red limestone associated with valcanic
to thesouthwest of Maulssvillage. The limestone comprises abundarinoid stemsBryozoa
Brachiopods, Ostracods, Tubiphy{gaudley-Charles1968 and Haig 2014). This Formatien
predominantlya carbonate succession with minor volcaniclastibich occur together in some
outcrops

At the type locality Maunlai ridge it isstimated to be 180m thick (Haeg al2014). Massive to
thick-beddedioclasticlimestone mainly packstonewere described at the Mauntadge. From
microfacies analysiéNogamil963, AudleyCharles 1968 and Haig 201fhe Maubisse section

is assigneds Late Permian Guadalupian. Presence of crinoidal, brachiopod packstone indicate
Permian shallow carbonateoundplatform deposits.

TheMaubisse outcrop in the area of fResa prospedbcation coversipproximately two square
kilometresin the west andnorthwest. From field observatismearthe proposedvellsite this
formationis composed ofmassive, red and sometime orange limestoasmonlyoccuring as
blocks and boulderst is very induratedard rich with Crinoid stemsand from acetate peels
analysis it contains at least three typeBojozoans(fenestrate, cryptostominid and trepstone)
BrachiopodsandFusulinidsarealsofound in samples other locationgFigure6-20).

Figure 6-20. abundance of Maubessi limestone iRusa1 wellsite vicinity.
Blocks of Crinoid limestone. Inset phatbowing bryozoan from acetate peel analysis (A)se 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 limestonelhey are exposed aglhly weatheredolcanic basalt, sometirsas pillow lava
and occasionally as volcanic brecdrgure6-21).

Stratigraphicallythe Maubisee Formationis overlain by theTriassic Aitutu and Babulu
Formationghough the contact imrely seen in the field.

Figure 6-21. Highly weathered Permian volcanic block

6.1.3.2.2 Babulu Formation

The Babulu Formation was firstapped in West Timor by Gianni 1971 at Babulu river. This
Formationis composed mainlgf shales, that alternate with sandstone and siltstone layers. Shales
are usually black or dark grey, occasionally micaceous, and bituminous and sometimes
laminated. In Tmor-Leste this Formation was mapped by Monteiro in 2003hie Manatuto

area wlereorganicrich fine-very fine-grained sandstongcategorisd as botlpotentialreservoir

and source rock.

The Babulu Formation was mappedaasember of Wailuli and the flysch typ&eremapped
as Aitutu Formation by AudleZharles 1968. Monteiro 2003 described two members of Babulu
Formation in Timor:

1. Shales; are usually black to dark grey, sometimes mioaceduminous. The thickness
range from laminaé’ several meters thick, sometimes chaotic, and somesstwal&ain
Halobia.
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2. Thick bedded sandstone: the bed thickness safige (1-7m) sandstone interbedded

with paperthin shale. Occasionally exotic liestone beds occur within the sandstone
succession.

At the Rusal proposed well locatiothe Babulu Formation is well exposed the southeast
around the Betano irrigatiarea It is predominantly greegrey, mediumfine-very finegrained
sandstone, whit is, from visual examinationit appearsto be porous and permeable. Bed
thickness range from 2 cimlm thick,it containsburrowing structurge(chondrites) in sandstone
and isinterbedded wittpaperthin grey shalelt is commonlyhighly deformedwith very steep
dips, well sorted, overall finingip/thinningup sandy succession overlying grey silty shales.
Most of the riverbank cuttirgycontain netredecimetre beds. The sandstones are rich

carbonaceous fragments and have clay chips which possibly etiiedtase amalgamated bed
(Figure6-22).

Figure 6-22. (A) Very indurated fine-grained sandstone overlying by grey thin shale layer¢B) Very thick
bedded sandstone cropping out in the middle of the river
(Insert photoA showing closaup of clay chips tracks in sandstone.. Insert pt®te closeup of thick beds.

The Babulu Formation is one of the Gondwana Megasequentsthatis well distributedat
surfacen theonshore. From palynology the Formatisassigned as LadinidnCarnian (Middle
i Late Triassic) in agat is overlainby theJurassidNailuli Formation

6.1.3.2.3 Bobonaro Formation

Stratigraphically Audley Charles (1968) divititheBobonaro Melange into two principal units;
scaly clay matrix and the exotic material. Ron Harris (1998¢eédde more unit calleBroken
Formation.Most of the melange fragments are derived fitbimolder known rock unis. The
qualitative field criteria for Classification of Bobonaro melargghown inTable6-2.

In morerecent researcthe Bobonaro Melangés genetically classified into thresategories
diapiric melange, tectonic melange and broken formation based on internal structure and
relationship with nearby rocks.
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The name of Bobonaro melangederived from the Bobonaro scaly clay tlistvell exposed
besidethe Loumea river in east of Boboravillage where theutcrop isalmost 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 (12 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

1:2t05:1

1:3to 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 higHevel
nappes of Maubisse
Formation and Banda
Terrane

Close to decollement an
in diapirs of southwest
Timor

At the proposed well location, the Bobonaro melange desupost of the western pawtith

somecontact with Maulsse Formation.In the Rusal area the Bobonargrey, and rarely red,
clay, mostly mudy, with fragments of other lithologies such as Lolo@omplex, Perdido
Limestone, BabulBandstone and blocks of Maiske Formation (Figure 6-23). From field

observatios the melangenear theRusal wellsiteis categorized as tectonic melange.

Figure 6-23. (A) Exotic blocks of limestone within mud. (B) Sandstone block of Babulu within mudstone.
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Stratigraphicallythe Bobonaro was first dated ake youngest systollisional melangeof
Miocene age by AudleZharles (1968), however in recent sasBenincasa 2009 assignéd
as Triassic in age based on well preserved palynomorphs, rare acritarchesdsariid
foraminifera.

6.1.3.2.4 Wai Bua Formation

Wai Bua Formation isnautochthonous unit thas well exposedn the Betano area particularly
well cropping out along the€araulunriver. This Formations characterised bg well bedded
radiolarian succession, white and sometimes pmicolour, predominantly calcilutite and
occasionally calcarenite, frequently manganese s@sinodulesas do bright colowed cherty
radiolarte.

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 suggésitdaess oat

least 500m. Presence dbssil fauna andvery fine grained pelagite carbonate with radiolarian
shale are indicati@that this sediment accumulated in open marine and deep sea.

At the proposedRusal wellsite, this Formation is well exposed the easand northeasif the
well location. It is well exposed alorige downstreanextentof the Sui river andutcropsin the
easernpart of Riatu villagelt is very lightpink in colour, highly fractured, occasionally faulted
andat least 18n thick. Sometimet is exposed as nsaive and chaotic and locally well bedded
successioawith no shale in the lower part of outcropsgure6-24 andFigure6-25).

LN Tath

Figure 6-24. Well bedded radiolarian succession with chert as nodules.
Exposed in the north ¢tusal well location.
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Figure 6-25. Highly fractured carbonate pelagite at Caraulun river west of Sesurai Village.
(GPS Coordinate Latituded.112094° and Longitude: 125.6901y7°

Audley-Charles (1968) assignélde WaiBuaas Campaniain Maastrichtian or Late Cretaceous
based on radiolaan identification.

6.1.3.2.5 Batu Putih

The oldest synorogenic deposit was mapped as part of Viqueque Formation by-Bhditss
(1968 in his reconnaissance repdfte definedt asthe lower partof the Viqueque Group and
was compris@ of a series of distinctey white calcilutite and tuffs with subordinate marls.
Planktonic foraminifera aréhe dominant fossils particularly with abundantGlobigerina

Benthonic forams occur as accessoassvell asnollusc, ostracods, fish debrandpyritized
organic matter.
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TheBatu Putih as a separdtermation was firstly introduced by Kenyon (1974) in West Timor
astheoldest lithology in the syorogenic deposiof the central Basin Succession. In onshore
Timor-Leste,Haig and McCartair{2007) reportedthe carbonate chalk ae lower section of
Vigueque Formation. In theSC TL-OT-17-09 permit areathe Batu Putih is well distributed in

the easern part of block from the Dotik area and extemty to the northern contact withthe
Lolotoi complex The Formations also well exposed along the road between Same and Daisua
(Figure6-26).

From field observation this Formati@charactesed bywhite, chalky,friable, mostly massive
but occasionally bedied with woody material. Insomeareasthe Batu Putihis conformably
overlainby younger Formatias

A sample of pale argillite with abundant of planktonic foraminifera examimedlimor
Resources contains Glatmtalia Tumida, Sphaeroidellopsis kochi, Globorotalia limbate and
Globorotalia tumida. Based on these fossils Bamih is assigned as (N1R19) or early
Pliocene. Haig €012 examination of planktonic foraminiferacognises ias Early Pliocene
deposiion in thesynorogenic 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 Formationis characterisedby karstmorphology and a dark red soit.is a hard, vuggy,
cavernous massive white coral reef limestonEour lithologies were described by Audiey
Charles (1968):

1. Coral reef limestone. These are massive, demsitu growtls 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. Calcarenitesinterbedded with in situ eds, aimost entirelycomposedf sand grais,
coral fragments, bryozoans, foraminifenad calcareous algawith minor nolluscs and
echinoderms.

4. Submature greywackepebble sandstone.

The BacauFormationis namedafterthe series of terraced reefutaopping around th8aucau
town. In the Baucau townarea itforms karst morphologyGood exposures of this formation
occur atFatumean Suai, and at the top of Mt. Larita®0 m above present sea level (Gilsel
2010).

Generally, inPSC TL-OT-17-09, good &posuresoccur inthe Hatu-Udo (Figure6-27), Betano
and Dotik areas. Ithe Hatu-Udo areathe Baucau limestone lies conformably on Vigueque
Formation.From the presence of coralgatforam limestonen the Formationit is assigned as
Early Pleistocene (Audle€harles 1968 and Borges, 2010).

Figure 6-27. Contact between Baucau limestone and Viqueque Sandstort¢atu-Udo.
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6.1.3.2.7 Ainaro Gravel

Thetype section oAinaro Gravelis based on expeslterrace deposstat 800 m above sea level

in Ainaro village. Inthe Ainaro rivertheterraces 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 boulglggebbls and gravelsand, and silt, alirelenticular
and strongly crosbedded. Generally, this formation is friable, but locdllg calcite cemented.

At the proposed well location particulafRusal well, the Ainaro Formation is cropping ouat
the north of well lgation Figure6-28). It is charactesed by bouldes, pebbls, and gravel of
older lithologies such @sagments of Lolotoi complex, boulders of Triassic units and.san

Figure 6-28. Good exposure of AinaroGravel to the north well of Rusa1 Well location.

6.1.3.2.8 Alluvial Deposits

Quaternary alluvium is well deposited alotige 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.eBedeposis arecharactesed by clayandsilt mixed

with fragments and bouldgof other lithologies.

Generally, inPSC TL-OT-17-09 theriver deposi arewell distributed inthe Same areaven at
high altitudes. In the Rusal well locationtheyoccur tothe east and southweggigure6-29).
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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 irrigati®ugal area)

6.1.3.3 Petroleum System

Occurrences of a large number of oil and gas seeps in onshore J8sterirdicate an active
petroleum system. Elements thie petroleum system onshohave beendentified by various
researchies such agAudley-Charles,1968), (Charlton,2002), (Monteiro,2003), (Ferreira, 2011),
(Timor Resources, 2017). Source rocks range froms$ic Aitutu Formation and Babulu sltale

Jurassic Wailuli shale. From field observation Babulu Sandstone, Aitutu Fractured limestone,
Jurassic Waliluli sandstone, aMiqueque Formation are categorized as potential resesvoir
Shale of Viqueque and Wailudie potentiakeas. The stratigraphy columirigure6-19) denotes
Source as=S°, reservoir as-R° and seal asSI°. Therehas been littlestudy of migration

pathways, due to lack of suburface definition by seismi@he Main objective of this explatory
drilling is to test two type of plamwithin the area oPSC TL-OT-17-09:

1 A primaryJurassi€Triassic Marketargetand secondary intséiriassic targetmterpreted
as either beingnore proximal clastic equivalents of Babulu and Wai Luli clastic$ a
carbonates.

1 A deeper SulDecollement target which possibly represents underplated Australian
continental clastiand carbonate uni{®ptional 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
OrganisatiofWHO, 2005) This setion reviews the air quality in tharilling area as a baseline
against which any potential imapts associated with the PSC-DOT-17-09 drilling project can

be assessed.

6.1.4.1 Sensitive Receptors

The locations of sensitive receptors relative to dinéing areawere identified from aerial
photography, osite visual inspection during th€OR surveillance visits and in a desktop
assessment of the local aré&ased on the assessment, semsitive receptors identified for
collection of air quality and noise measorents are shown ifiable6-3 and shown irFigure
6-32 note the letters in the Bke reflect the legend in Figure32.

Table 6-3. Sensitive Receptors for Air Qualityand Noise

Centroid Coordinates

Sample . Sensitive Distance
Site Lo Receptor (km) f i
p Latitude Longitude
01-b | Aldeia Fatukabelak| Jesident 0.93 090 076 | 1250 816
Settlement
02-a Aldeia Sessurai School area 1.06 090 0063 1250 #ald
03-c Aldeia Raimerlau Resident 0.47 09U 06 8 1250 41¢
Settlement

6.1.4.2 Air Quality

The studymethod adopted for this assessment is as follows:
1 Identify and present available secondary data sources.
1 Identify air quality sensitive receptors (i.e., residences, schools) in the studgesEable
6-3).
1 Collect baseline primary ambient air data in the study. area
1 Air Quality and noisedata was collectednd analysed by identified and experienced local
laboratory in accordance with internationally recognised standard, using calibrated hand
held instruments as followssing hand held instruments as follows:
- Particle Counter AMT18 and Tl HT-9600 measuringuting 24 hour nonstop
- Gas Analyzer Model/type BH¥S to knows the € H2S measuring 2 times for one
day (morning and afternoan)
- Gas Detector Model/type BHOA to knows the parameter of NGO, and Q
measuring 2 time for one day (morning and afternoon)
- Anemometer Model/type Benetech GM 8901
1 Assess the baseline ambient concentrations of particulates and gas pollutants against the
assessment criteria.
1 Calculate levels of gaseous emissions from diesel generators, plant and vehicles during
the projectSeeSection 9.3.3
Examine management measures to minimise air emisSem$ection 9.3.3.
All the data were compared with international guidance published by International
Finance CorporatiofiFC, 2007ajand the World Health Organisati¢tHO, 2005)

= =
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Sampling Equipment Standards
Descriptions of the sampling equipment including standard references for each are shown below
and summarised ihable6-4.

Table 6-4. Sampling Equipment Standards

Parameter Sampling Method gﬁg‘i’igﬁg Equipment

PMio Light Scattering 24 hours CH)_Fl)_ti_Cgé%%rtide counter
PMz.s Light Scattering 24 hours CH)_?_ti_chGé)grticle counter
Sulphur Dioxide Amperometric 24 hours gloescetg)ncgggcﬁ gas sensor
Nitrogen Dioxide Amperometric 1 hour gi)escég)chh:_rgg:I gas sensor
Ozone Amperometric 1 hour Ei)e;ég’ncgﬂg(ifsl gas sensor

PMwand PM:s

Particulate matter was measured using an optical particle counter, which its detection method is
based on the principle of light scattering frparticles. As illustrated iRigure6-30, the particles
crossing the illumination zone, collimated from a laser diode, prodpbetaelectric impulse,

which is proportional to the size of particle to be measured (Agranovski, 2010).

Acrosol
Inlet

Receiving Optics

d
Laser Photodetector
Diode Cylindrical

=

v

Flow Control Light Stop
Orifico

Te
Vacuum
Source

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 electrockeantioal 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, whigh proportional to the concentration of an analyte present
outside the sensor and gives a direct measure of its concentration, as illustFateaes-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
Os 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 (Sksble6-5). Regarding air quality IFC refers to the WHO
guideline values for particulate matter, ozone, nitrogen dioxide and sulphur dibxittes
project the principle potential impacts relate tostdarising from construction activities and
emissions from diesel engines both for power generation and in plant and vé&tsdesh this

study focuses on particulates (Pdand PMo) and NQ and SQ, utilising available secondary

data and therimary data collectiorascomparisonsln 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 Gf}gfb'ENE
PERIOD 3
Hg/m

Sulphur dioxide (SCz)

24-hour mean
10-minute mean

20 (guideline)
500 (guideline)

Nitrogen dioxide (NO)

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 descridattiond. The project

has the potential to produce the air emissohing facility and road construction mainly related

to dust androm equipment burning diesas identifiedm Table6-6. Emissions will be calculated
using accepted industry guidelines related to diesel generators and ésging8gection 9.3.3)

Table 6-6. Emission Sources during exploration Drilling

activities

Emission Purpose Treatment | Point of Emission| Emission Gas
source
Diesel fuel Engine for power Combustion| Engine exhaust | COz, NOx,
production drilling CHg, CO,
rig, vehicles N20,
Particulates
Well testing Testing of wells Combustion| Burner COz, NOx,
CHa, CO,
N20,
Particulates
Other direct Drilling fluid None Evaporative VOC, CH4
hydrocarbon Well clearup None Vent stack/tanks | VOC, CH4
emission Fugitives and None BOP VOC, CH4
leakages None Vent stack VOC, CH4
Produced water None Vent stack VOC, CH4
Storage tanks
Dust Construction None Ground level Particulates
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Figure 6-32. Rusa1 Sensitive Receptors Air Quality and Noise Locations
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Secondary Data
The following secondary data sources were accessed:

1 World Bank (2009). Timor-Leste Country Environmental Analysis. Sustainable
Development Department, West Asia & Pacific Region. July 2009.

1 Japanese International Cooperation Agency (JICA) (2016). Tireste: National Road No.

1 Upgrading Dili - Baucau. Snplified Environmental Impact Statement/Initial
Environmental Examination. Project No.: 502001. August 2016.

1 Worley Parsons Tasi Mane ProjecBetano Petroleum Refinery arReacoLNG Plant
Strategic EISFinal Report No. 3010221504 EN-RER-0005. Jun®012. (Worley Parsons,
2012a)

1 Worley Parsons Tasi Mane Projecduai Supply Base Environmental Impact Assessment.
Final Report No. 3001201504EN-RER0003. May 2012(Worley Parsons, 2012b)

1 Timor-LesteEmployment and Environmental Sustainability Fact&2019 (ILO, 2019)

1 PM2.5 and weather information for Dihitps://www.igair.com/timoteste/dili

Summary of Secondary Air Quality Data
The World BankTimor-LesteCountry Environmental Analysis Jt2009 summarised air quality as
follows:

1 At present, outdoor air pollution is a minor problem and is mainly limited to Dili.

1 Emissions of greenhouse gases and other pollutants from road transport are modest, given
the small number of motor vehicles ireus TimorLeste.

1 Industrial emissions are also limited since the industrial sector represents a small proportion
of the economy of TimeLeste.

1 Open burning is also contributing to outdoor air pollution. Open burning of small amounts of
waste lowers urbaair quality.

The JICA simplified EIA (JICA, 2016)describes air quality as generally acceptable with the
exception of dusDust arises owing to the poor condition of the roads and dust arising when vehicles
pass oveunsealed shoulders of roads in many places.

Worley Parsons report baseline air quality data in the Betano Petroleum Refin@gagud. NG
PlantStrategic EISWorley Parsons, 2012a) atite Suai Supply Base El@Vorley Parsons, 2012b)

As part of the ElAstudiesthe assessmesghowed that most existing sources of air pollutants (dust
particles such as PM and gases such as nitrogen dioxide, sulphur dioxide and carbon monoxide)
originate from human activities such as dust from roads, vehicles exhmust,generation exhausts,
smoke from cooking stoves and the removal of vegetailtimough, aspects such as total suspended
particulates are likely to vary widely during the year due to seasonal effects.

The carbon dioxide (Cfemission levels for Timer_este have increased sharply by an average of
12 % from 2005 to 2014Figure 6-33). Theincrease was due primarily to theeegy 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 #&saific and ASEAN averages that it appears
negligible.
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Figure 6-33. CO, Emissions for Timor-Leste, 19902014

(after ILO 2019)

Nitrogen dioxide and nitric oxide are formed primarily during the combustion of fuels at high
temperaturedn an air qualitycontext, the primary sources of oxides of nitrogen are motor vehicle
and power generation exhausgslphur dioxide is also produced by combustion of fuels that contain
sul phides, for example diesel or O0sourdé natur a

Worley Parsons (2012a a2®12b) demonstrated that concentrations of @ SQ were below
the threshold limit of reporting, that is, §ty/m®. In general, the principal gaseous pollutants from
traffic CO/SQ/NOx are well dispersed in open terrain and there is potentially adegjgpszsion in
the wide main thoroughfares of the towns and villagesoss the study area most pollutants
originate from vehicular traffic and, to a lesser extent, smoke produced from refuse dSposait

air quality indicators were well below thefeeenced 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 cleEoirag.

lesser extent, bulk reée 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 $earsprayPrimary 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 roadsmd paths)Vehicle wheelgenerated 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 nariatio

The studies concluded that exposure of areas of soil (e.g. vegetation clearing) accompanied by
vehicular traffic, will cause localised increases in airborne dust particless(@M PMo). These

dust emissions will diminish and the emission of pofitigases 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 arfsem combustion products resulting from diesel
engine exhaust, both the rig and vehicles, occasional gas flaring during well testing.

Particulate MatterRM) is a common proxy indicat for air pollution(WHO, 2018) It affects more

people than any othgollutant. The major components of PM arexSR0O«, ammonia, sodium

chloride, black carbon, mineral dust and walteconsists of a complex mixture of solid and liquid

particles of organic and inorganic substances suspended in thi¢hde.particles wih a diameter

of 10 mi cr omdcaopenetrate arsl jodgé deepmnside the lungs, the even more health
damaging particles are those wizg. BMaacandenatratet er o
the lung barrier and enter the blood syst&mronic 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
PMio particles percubic meter of air volume (fh Routine air quality measurements typically
describe such PM concentrati ons 3. Whenhsuffiaestly of mi
sensitive measurement tools are available, concentrations of fine partictesofFdvhaller), are also
reported.

The PMsatmospheric particulate matter emission levels for Tireste decreased slightly from

2000 to 2016Kigure6-34). OverallPMse mi ssi on | evel s exceeded the \
Air Quality Guidelire threshold level, thus indicating high emissions. Tiriggste shows lower

levels of emission than both the ASEAN and the AXaific averages

35
30
25
20

15
1

1950 1955 2000 2005 2010 2016

=1

PM2.5 emission
(micrograms per cubic
metre)

[ Y |

W Timor-Leste ASEAN Average Asia-Pacific Average

Figure 6-34. PM2.5 emissions forTimor -Leste, 19962016(after ILO 2019)

The Worley Parsons EIA studié#/¢rley Parsons, 2012a0d2012b)measured average Rddalues

bet we en®a2ndd e3gdhighgs/lessthanthe2dour aver age WHO Juidel
(seeTable 9-13). Both studies indicated a consistent increase in concentrations in the evening
betweenl8:00 and approximatel§0:30.
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The mean annual exposure value for Pdin Timor-Leste was 19.26 pgfras of 2017which
exceeds the recommended WH@nual meaof 10 pg/nt. Figure6-35 shows that over the past 27
years this indicator has decreased from a maximum value of 23.76 jug2911 to a minimum
value of 19.26 pg/rin 2017.As a resultjn accordance with the World Health Organization's
guidelines, the air quality in Timdrege is considered moderately unsagPM:sis 19 ug/n.

Year Value

1990 23.06

1995 23.26 .
2000 23.50 - R —e N .
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 TimorLeste Source: (Index Mundi, 2017)

Summary of Baseline Air Quality Results

Baselineambient air qualityata is summarised ihable6-7,

Table6-8 andTable6-9, with 24 hour continuous Particulate data presentédgare6-36 and
Figure6-37 andFigure6-38 and in Appendix 6.5

The ambient air qualitgatafor sulphurdioxide (SO;) andnitrogendioxide (NO2) were all below 1
ug/me, the detection limit of the instrumentation, thus well within\idO Standards.

The ambient air qualitdatacollected at the three sensitive locatiémssulphurdioxide (SOz) and
nitrogen dioxide (NO2) and ozone (O3) were all below 1lpg/m? the detection limit of the
instrumentation, thus well within th&HO 24-hr Standard.

The concentration of dust particulate of P\t the three receptors are generalithin the WHO
24-hour standard of 2%ug/m? except for peaks that occur at peakfirahours between 060 and

09:00 and again at 180-19:00. There appears to be an anomalous reading at Aldeia Raimerlau at
23.00.

PMio data at Rusd drilling location are for the most part below slightly above the WHOD @4
standard ob0Oug/n?with a maximum at Aldeia Fatukabelak of 14@/m?® between 090 and 0700
which might be attributed to cooking fires, levels are again sligitlyated from 190-23:00 with
values between 70 and f6/m?. Similar values and patterns are observed at Aldeia Raimerlau, but
remain above the WHO standard of 5Q&#m?throughout the day.

PM10 levels at Aldeia Sessurai are within WHO standard at tilgh between 2P0 and 0800 but

are much elevated during the day reaching a maximum of @3 pg/n®. It should be noted that
the sampling location at the school in Sessurai is on the main road between Betano artlduSame
is considered to be a resof high traffic volumes during the day.
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Table 6-7. Ambient AQ Aldeia Fatukabelak (PM01)) 24hr Average

LI ]

Air Quality Measurements Data Form
Aldeia Fatukabelak 01

Project Details
Samplabo  TRAWOL Frupect Tithe Diaw, 25,/04/2021 T of Dowic
[ Latituds Longitude Alttude Tem Unit
Lollecred by Rrvrarwrnd ey
Carbon | Hydrogen Mitiogen | Selphur | Particolate | Particulate
Time "'""a-" H"'::“ "";:;" Wi | sonowde|  Sulfide n:;".'" u;;li Dioxiée | Diowsde | Mamer Marter
s HIg) Peae] | [B02) | [Pwig) ]
[EEEET] 3.3 B i1 961 [ 1 1] 1.4 a [] ] [ ¥
10:404M 0.8 4.1 0.112 N5 ] o] 08 o o] 0 65| F]
11:408M 13 7] 0.113 |8 [ o] s [ a] [ 40] 1
124081 ET &1 0146 [R5 [ o] 9 o c_ll [} sgl 3
13:40FM 31 59.1 1.114[H 0.03 0| 08 o [] [ 40 1
14:40FM 0.8 53 0.115[H [l [1IEE] o [] [ 3l 1
15.a0FM 311 62 0.117 | WS (3 [T [ 0 [ TEI F
16:40FM 304 53 123 [Ws o 0% [ [] o sgl 3
17:40FM 30,1 62 0,108 W [ 0| 08 [ a o 46 3
16:40FM 6.5 81 0.526 N5 [ DEE] o [ 0 &7 [
19:90FM 6 80 [ a o 0.9 a [] o #h ¥
20-20FM Fi [T 0K a [ Frk] a [] ] 94 10}
21:40FM 24.3 81 [ [ o] 08 o af o &4 12
12:A0FM FIF] [1] [ [l o[ 209 [ [] [} [T] &
IFM’M 3.7 [0 1OZ|H [ [T o EI [ €5 3
-ADAM 2313 [TX] o[ [ [1IEE] [ [] o 1] &
E‘:.m 114 B4.1 [0 [ o| 08 o EI o ﬁl B
Z:A05M 222 [TE] o[ [ [IEE] [ [ [ 78 E]
Ea.m 317 o [ [ [ a EI o -ss'l 10
[04-azam 11 857 A ] o] a9 ] al o [ ¥
|o5:anam 1.2 B7.7] 0.02 | K5 [ o] 08 [ [ o 52] E
|- 2088 1.5 [IE] 0N a o a8 a [ [] 8] 150
{07408 115 881 [3 [ ] [ a] [0 46 5
| on-a0aM 2 frE] 1.9 | W8 a [ Frl] a a) [] 0] ?
[D9.a08m 6.7 73] [ [ ] o a] [0 61] 5
Table 6-8. Ambient AQ Aldeia Sesurai (PM02) 24hr Average
—_— Air Quality Measurements Data Form
swaelisn
Aldeia Sessurai PMO2
Project Details
Sample Mo TREWOZ Project Title Dt 37/04f Type of Device
Geo-feforence Latitude Lonprtude Altitude  B4m
Codlected hr.MnleG'l‘uh Hemn waed by
. Cartsan | Hydragen pen | Sulpur | Par Particul.
e [ e o | | || | e |
] [Hzs} o2} | fs02) | pemin) | [Pm2s)
8.2 57.2 [ 0 [ 20.5 0 ] 0 65 2
32 54.8 1116[EW 5 [ 205 [] ] ] 1527 15
EFF] B2 1117 [Ew [] ['] 20.9 [] 1] [-] 38.5 []
37 436 276 EW [ [ 20.9 0 o Q 21 19.6
17 §L7 Li6[3 603 o z09 ] ] a 177 4
8.7 65.2 [ETEE] 0 [] 205 [] | ] 1080 77
8.3 7148 1961[5M 0 [ 20.5 0 ] 0 4z 5
275 758 [E] [ [] 205 [] ] ] 141 4
1.1 1.1 [E] [] ['] 20.9 [] [1] [-] 90 []
: 23.7 $1.5 CIE] [ [ 20.9 0 o Q 88 21
S0FM FE} [ 096 EW [ [ . [ ] 2 62 3
SOFM ] ] oew [ [ ). [ ] a ] o
[22:50FM 124 5 o98 oW [ [ . [ ] a e o
B 1.3 . 0 NS [ [ ] [ -] [-] [-]
05 0AM T 5.5 oew [ o 0.5 [ [ a 5 &
TR 20 5.8 oW [ [ 205 [ (] o ] 7
|05 0AM 1. 6.5 oEw [ [ . [ ] [ &0 [
[03-50AM 1 2.7 0w [ [ . [ ] a a8 3
| 04 - DA 1.5 L14| NS [ ['] 0. [ '] 2] (1] [<]
05 S0adA W, 7 L [ [] ] [ [*] [=] 7 [5]
0 S0AM 7 #.5 0N [ [] 0.9 [ o a 103 F]
07 S0AM nE 9.2 NS a o 209 a o a 4 Els)
O3 S0AM i71.5 47,7 1961 (NS a o 03 a o Q a2 13
09 50AM 175 578 0.037[NE 0 [ 205 0 [ 5 137 7
09:404M 6.7 73 [ 0 [ 20.5 [ [ o 61 5
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Table 6-9. Ambient AQ Aldeia Aldeia Raimerlau (PM03) 24-hr Average

—— Air Quality Measurements Data Form
Aldeia Raimerlau PMO3
Project Details
Sample Mo TRRAWO3 Project Title Date, 27,/04,24 Type of Device
wod-Referamie Latitsde Longitede Aritude SE4m it
WESad 9114583 125681889
Collected by Aareo § Toto Resiawed by Jacinto
- N Carban Hydrogen Nitrogen | Sulphur | Paficulste | Particuelsts
Rl ] T'"':ET“" H-;rﬂ M:::T‘ i::::nn soncaide | Sulfde ET;“ {:;T CHomide Diaids [T [SF14 03
feo) 25 Moz} | [soz] | (emie] | (Pmas)
G9-30a8 2579 T0.12 1.X2|NS L] ] 20.% ] ] 0| 12 14
103088 2T.5 LN ] i ] 20.% ] ] 0| i) ii
113088 8 47.8 122|N5 Ly a 0.9 a o o 9 10
12:30FM 32 55.5 102|5N Ly o 0.9 a o ] 43 L]
13:30FM 36 56.3 1146 | EW L 1] 0.9 L] ] Ll 4 3
14 H0FM 114 7.1 1115 EW o 2] 0. 2] o 0 15 ]
15 H0PFM 31.8 B8 1.18|5N 0 -] 20.% ] -] L 38 &
18 HOFM 18,3 Lt .11 5N o =) 20,9 a o o Ll =
17 FOFM 7.3 7.5 o =N o a 0.9 a o o 1.3 33
18508 4.1 H2.8 [+] ﬂ ] =] 20.% a =] [+ 23 E]
19:30MM 25 T3 BBE| EW L] 2] 20.% ] -] 0| &7 1x
o0 238 327 0| Ew L] 2] 20.% ] ] 0| bl 13
2130884 2r 8 915 0| Ew L] ] 20.% ] ] 0| 75 1
22-30FM 23 9i1.1 0| NS o 4] 20.3 a <] o T2 1z
23:30FM 2r.5 2E9 0| EW L o 20.9 a o o i3 3]
D R0AM 21.6 1.3 O] EW L o 0.9 a o o E? 14
01 30AM 1 1.5 0| Ew 0 g 0.9 L] @ L &7 13
03 F0am i0.4d 810 0| B o 2] 0. 1] o 0 Lk 11
0% 10amM 198 o945 0| M5 0 2] 0.9 2] ] 0 ThH 14
04 BOaM 018 1.8 Ll L) o 2] 19.% a o o T 13
0% HamM g8 80,5 L] LLE o 2] 9.9 a o o &a 11
LLELETT] 20 LK L LH] L] a 20.% a =] o &1 15
07 T0aM 20 &7 HLH L] 2] 20.% ] ] 0| P8 t 1]
08 308 21 588 1.12|NS [ 2] 20.% a ] 0| &5 15
09 T0aM 9.1 579 L LEH [ 2] 20.% a ] 0| 49 ]
Aldeia Fatukabelak PMO1
160.00
140,00
120,00
100.00
80.00
60.00 WHO PMo

40,00 \"\/

20.00 / \
o TTr—

0.00
012 3 456 7 8 91011121314151617 1819 2021 22 23

w P 2.5 Hourly Average — se=PM 10 Hourly Average

Figure 6-36. AQ Aldeia Fatukabelak (PM01) 24-hrs Data Plot.
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Aldeia Sessurai PM02
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Figure 6-37. AQ Aldeia Sessurai(PM02) 24-hrs Data Plot

Aldeia Raimerlau PMO03

160.00
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100.00
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60.00 A .
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20.00 f /\f \/—-\_ — __J —

0.00
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Figure 6-38. AQ Aldeia Raimerlau (PMO03) 24-hrs Data Plot
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6.1.4.3 Noise

The study method adopted for this assessmentfalaws:

1 Identify and present available secondary data sources.

1 Identify sensitive receptors (i.e., residences, schools) in the studysaesBable 6-10 also
Figure6-32).

1 Collect baseline primamyoisedata in the study are&his was completed iRebruary2021

1 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 Benetedlodel: GM 1356This unit was designeaiccording to following

standards:
0 International electrician committee standard: IEC PUB 651 TYPE2
0 US national standard: ANSI S1.4 TYPE2
- Anemometer Model/type Benetech GM 8901
- Datawascollectedfor a continuoud 0 minuteperiodeachhourovera 24 hourperiod.
1 Examine management measures to minim@seemissionsSeeSection 9.3/.
1 All the data were compared with international guidance published by World Health
OrganisatiofWHO, 2015)

Literature review
The following are the documents sgcondarynformation sources used for the assessment:

1 Tasi Mane ProjectBetano Petroleum Rielery andBeacoLNG Planti Strategic EISstudy
(Worley Parsons, 2082

1 Tasi Mane Project Suai Supply Basg EIA report(Worley Parsons, 20b2

1 The TimorLeste National Road No. 1 UpgradidfCA (2016)

1 WHO noise quality standaiid(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 2@) Tecorded weighted average noise levels between 47 dBA
and 62 dBAThe Suai Supply Base EIA (Worley Parsons X)¥écorded weighted average noise
levels between 55 dBA and 67 dBFhe Tima-Leste National Road No. 1 Upgradin@QA 2016)
recordedbackground noisereighted averaget various locations along the roubetweerb6 dBA

to 65dBA.
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Primary Data

Primary data was collected from the sensitive receptors identified durirguthey as shown in
Table6-10, note the letters in the Table reflect the legend in FigtB2.6

Table 6-10. Baseline Noise at Sensitive Receptors

Sample : Sensitive Distance Centroid Coordinates
Site Location Receptor (km) f 3
p Latitude Longitude
01-b | Aldeia Fatukabelak| JXesident 0.93 090 076| 1250 816
Settlement
02-a Aldeia Sessurai School area 1.06 O9U 06063F 125U .&4d g
03-¢ Aldeia Raimerlau Resident 0.47 09U 06 6 125U 41
Settlement

Summary of BaselineNoiseResults
24 hour continuous noise data veadlected in April 202Jandarepresented inFigure6-39,

Figure 6-40 and Figure 6-41 and in Appendix 6.6The figures also show th&HO standard for
residential areaat55dB day time and 45 dB night tim{erange line)

Overall the noise levels measured during the baseline swadlye three sensitive receptane
between B dB and @ dB, with most below the residential limibf 55 dB (day time) and 44 dB
(night time) There is a marked difference between the locatiotis the highest levels recorded in
Aldeia Sessurai at the schpahich is on the main roadvheremaximum levels between 10D and
18:00werein the range is 481 dB outside these hours levels are in the rang&/3iB.

60.00
55.00
50.00
45.00
40.00
35.00
30.00
25.00
20.00

01 2 3 4

Aldeia Fatukabelak NO1
Noise 24-hr Average

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Hourly Average

WHO

Figure 6-39. Noise- Aldeia Fatukabelak (NO1) 24-hr Average.
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Aldeia Sessurai N0O2
Noise 24-hr Average
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60.00 I\ /’\
55.00 A,
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Figure 6-40. Noise- Aldeia Sessurai(N02) 24hr Average

Aldeia Raimerlau NO3
Noise 24-hr Aver
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Figure 6-41. NoiseAldeia Raimerlau (NO3) 24-hr Average
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6.1.5 Surfaceand Ground Water
6.1.5.1 Standards

Timor Resourcesnade the decision to contract the National Directorate for Water and Sanitation
(DNSAS) for allsurface and groundwater quality tests in order to iNeéibnal Standards for all
water sampling and AnalysddNSAS procedures are based on WHO standard for collecting and
testing of the water sampleshus the standard reference is DNSAS. Physical pdaessnevere
measured in situ by DNSAS staff using calibrated DNSAS equipment, hence all required National
Standards were followed. Similarly for physical, chemical and microbiological pararD&&AS

staff collected samples following all National Samplirigriélards.

Laboratory analyses were completed at the National Water Testing Laboratorfasiodal
Standards were applied throughout. (See Appendixod Laboratory Procedures, Test Method and
Checklist).

6.1.5.2 Sample Collection

Surface and ground wates used widely throughout the country includidganufahi and Ainaro
Municipalities Observations ithe drilling area show that high percentage dhe population use
open wel§ as source of water supply. Durintbe dry season, some of the wellsydout and
community turns to rivexas their source of water supply.

Waterquality sampeswerecollectedat threedifferent locations close to the proposeellsite see
Table 611 and Figure6-42, Figure6-43 andFigure 6-44 below, note the letrs in the Table reflect
the legend in Figure-82. Samplesverecollectedusingsterilepolyethylene bottles which are then
stored in ice boxes.

The collected samplesestored inacool place(<10 °C) for transporto the DNSAS Laboratory in
Dili.
Table 6-11. Water Sample LocationsNear Rusal

i Centroid Coordinates
Sar_nple Location Distance . :
Site (km) Latitude Longitude
01-b | Caraulurriverside 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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Sample point

Figure 6-43. Small Creek Samplee TRRWWO02
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Sample point

Figure 6-44. Public Water Supply - Sample TRRWWO03

6.1.5.3 DNSAS Laboratory Analytical Methods

Water quality testavereperformed 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 sualpBisMeter, Conductivity Meter,
Gravimetry and Turbidity Meter. Parameters to be measured include:

pH Level

Electrical Conductivity

Turbidity

Salinity

Total Suspended SolgTSS

Total Dissolvel Solids (TDS)

Temperature

=A=A-a-a-a-aA
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B. Chemical Parameters:

The chemical testat the DNSAS Laboratory usespectrophotometercomparator anditration
methods Parameters measured include:

Iron (Fe)concentration

Manganese (Mn) concentration
Fluoride concentration

Free Chlorine

Calcium Hardness

Sulphate (S@") concentration

Arsenic concentration

Total Alkalinity

NitrogenrAmmonia (NH:-N) concentration
Nitrate-Nitrogen (NQ-N) concentration
Nitrite-Nitrogen (NQ-N) concentration

A A8 -_5_5_95_9_9_°5_-°_-°

C. Bacteriological Parameters
Tessk usetheMembrane Filtration method to detect the presence of:

i Total Coliform
M E. Coli

Physical:

All test parameteraredone according to the reference values of the WHO Drinking Water Quality
Guidelines. The physical testseconducted on site using portatdCH meters and the samples
tested according to the standard methods of HAQMpShsion 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 metred use
EDTA as the titrant that reacts with tifree calcium and magnesium ions which mix with the
indicators (powder pillow) causirgcolour change to blue.

Spectrophotometer methods use HACH DR 3@80Water samplg of no more than 100 nmivhich
arepoured intaa cuvette tube then medwith 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 thesame volume (100 ml). The blank test is done to trace any contamibafore the actual

water sample is tested.

Microbiological:

The microbiological samplesre 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
negdive bacteria such as E.coli. The inoculated bactegthen incubatedbr 22-24 hours at 35C-

37 °C for total coliform and44 °C - 45°C for E.Coli thenthe cololy growthis countedn the petri

dish under the fluorescent ligltllowing 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 drinkingsiegersed toneasure
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the quality of water sample collectethble 6-12 below shows the threshold limit value according
to the WHO Guideline.

Table 6-12. WHO/Timor -Leste Water Threshold limits

WHO/TIMOR -LESTE

PARAMETERS UNIT GUIDELINE
Physical Test
pH value pH meter 6.5-8.5
E. Conductivity ps/cm 100 ps- 1 ms/cm
TSS mg/L
TDS mg/L 1,000
Salinity %
Temperature C
Turbidity NTU 5
Chemical Test
NHz-N mg/L 15
NOs-N mg/L 50
NO2-N mg/L 3
Iron (Fe) mg/L 0.3
Manganese (Mn) mg/L 0.5
Fluoride mg/L 15
Chloride (C}) 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 (SQ mg/L 250
Arsenic mg/L 0.1
Bacterial Test
Total Coliform CFU/100ml 0
E.Coli CFU/100ml 0

6.1.5.4 Baseline Surface Water Quality

The results from the three water samples taken close by thdowaafion (seeTable 611) are
presented iTable6-13, Table6-14 andTable6-15 below.

Physical test results

All physical testresults are within the WHO/East Timor Guidebneited by DNSAS. pH is as
expected ar.8-7.9. TDS readings were 3G8g/L in sample 01 and Q®ut higher in sample 03 at
632 mg/L indicating sampl&2 from the small creeknay be morepen tosoil erosionandrunoff
(seeFigure6-43above).Turbidity (NTU)was higher in sample 1 which is to be expected in the open
flowing river (seeFigure 6-42 above), whilst the more protected areas in sample 2 and 3 were
significantly lower at 0.ANTU.

Chemical and Bacterial test results

All chemicaltest results arall well within the WHO/East Tirar Guideline cited by DNSASwith
the exception of Total Hardness (3380 mg/l) and Total Alkalinity (14@05 mg/l) which is as
expected given the limestone rock structure.



Timor Operating Management System Revision: Revl

Resources Environmental Impact Statement- Drilling Activity Issue date:07/0621
PSC TL-OT-17-09 Page:1230f 318

Doc No: TR-HSE-EIA -002

In terms of bacterial tesample 1 an@ were zero but some contamination waserved in sample
2 (the small cregkat 2 CFU/100mivhich might be related to the faecal runoff from animals grazing
near thecreek

Figure 6-45. Water Sample Locations neaiRusa1 Well Location
























































































































































































































































































































