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1 Executive Summary 

1.1 Project Overview 

The Government of Timor-Leste (GoTL), through EDTL-EP proposes to construct a new 

100 MW solar photovoltaic (PV) based grid connected IPP project which will be connected 

to the EDTL-EP network and will potentially include a Battery Energy Storage System 

(BESS). EDTL-EP is seeking to supplement some of this diesel requirement by sourcing 

lower cost solar PV generation from an IPP under this project. There is a significant 

opportunity for Timor-Leste to utilize renewable energy to build resilience and place 

downwards pressure on electricity supply in the country. 

The GoTL is being assisted by the Asian Development Bank (ADB) through a team of 

consultants to assess and develop the technical and safeguards aspects of the project, 

such as site selection, preparation of technical design and preparation of the project 

document and the ToRs for EIA as well as preparation of the EIA study and EMP as 

required by ANLA for issuance of the license.  

The proposed project site is located in Timor-Leste, approximately 14 km east of 

Manatuto municipality, directly adjacent to the Manatutu to Baucau national road and is 

located at co-ordinates of -8.519374°S and 126.135046°E. The project will be constructed 

on land selected and acquired by EDTL-EP. The final size of the solar PV plant, BESS 

and the nature of the grid connection are to be selected to provide optimum cost benefit 

for EDTL-EP and its stakeholders. 

The site is a broad valley approximately 2.3 km long and 1 km wide between the main 

road (to the south) and the coast (to the north). The site consists of a large central flat 

area, surrounded by hills to the east and to the west. There are significant water flows 

and channels evident through the site, towards a seasonal pond and temporary inlet to 

the sea as can be seen in Figures 1.1 to 1.3 below. 

The site is moderately to sparsely vegetated. The hills tend to be rocky with the central 

area composed of eroded material of a more gravelly / clayey mix. There is little initial 

indication of use by local communities, aside from some occasional fishing / recreation at 

the coast. 

The feasibility study for the project was prepared by the design firm engaged for this 

project, Entura in August 2022 and submitted to ADB and EDTL for review. This study 

included a concept design for the project. The project will be tendered on this basis with 

the successful tender responsible for preparation of a detailed design for the project. 



TL Solar IPP Project  EIS 

2 
 

1.2 Study Methodology 

The following methodology was employed for this EIS study: 

Á Understanding of the Proposed Operation   

This involved collecting information from the EDTL E.P and Engineering Design and 

Construction Management technical team on the proposed project activities and 

understanding the activities to identify potential impacts of implementing them. 

Á Review of Legislation and Guidelines 

National legislation for Timor Leste, international agreements, environmental 

guidelines and best industry practices have been reviewed to set environmental 

standards that the Concessionaire will adhere to during the implementation and 

operation phases of the project. 

Á Secondary Data Collection  

Available published and unpublished information related to the background 

environment was obtained and reviewed. All data sources have been carefully 

reviewed to collect the following information: 

Á Physical environment ï topography, geology, seismology, geomorphology, soils, 

surface and groundwater resources and climate; 

Á Biological environment ï habitat types, flora and fauna (particularly rare or 

endangered species), critical habitats, vegetation and communities within the area; 

Á Physical cultural resources ï sites, structures, groups of structures, and natural 

features and landscapes that have archaeological, paleontological, historical, 

architectural, religious, aesthetic, or other cultural significance; and  

Á Socio-economic environment ï settlements, socio-economic conditions, 

infrastructure and land use. 

Á Field Data Collection (Baseline Survey) 

The principal field visits were undertaken in the months of October and November 2022 

consisting of preliminary scoping through survey and assessment activities to establish 

the potential impacts and categorization of activities. The key receptors and 

stakeholders within the project area were identified. Some additional surveys and 

investigations were conducted in the first three quarters of 2023 to gather further 

information in relation to specific issues, such as subsurface conditions.  

Baseline surveys required to identify and establish physical and biological conditions 

and ecosystems in the project area were carried out by the EIS team and results have 

been incorporated in this report. The socio-economic environment in the project area 
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has been obtained through the socio-economic profiles and social impact assessment 

carried out by the social safeguards team.  

Primary data collected was generally as follows: 

o Primary data collection in the project area, such as ambient noise levels, ambient 

air quality and surface water quality at the key receptor locations in the project 

area and particularly in close proximity to the project site were conducted. 

Review of secondary information on the physical, biological and ecological aspects, 

physical cultural resources and infrastructure utilities in the project areas were also 

conducted. 

Á Public Consultations 

Public consultations were carried out with all key stakeholders, particularly local 

communities residing in the project area, local businesses and government and local 

government bodies. In this EIS study, the public consultation process was carried out, 

including verbal explanation of the project development with stakeholders to brief them 

about project and to seek their response/recommendation. 

Á Impacts Identification and Assessment 

Potential impacts arising from each phase of the proposed project have been identified 

and assessed based on field data, secondary data, expert opinions and examining 

previous similar projects in Timor Leste. These include effects on physical, biological 

and socio-economic environment. 

Á Recommendations for Mitigation Measures 

Mitigation measures to minimise, eliminate or compensate for the potential 

environmental impacts have been recommended. The mitigation measures have been 

recommended based on past experiences, best industry practices, legislative 

requirements and professional judgement. 

Á Development of Environmental Management Plan (EMP) 

An Environmental Management Plan (EMP) has been developed for effective 

implementation of the recommended mitigation measures. The EMP includes controls 

to minimise the identified impacts and monitoring programme to monitor the effect of 

mitigation measures implemented and residual impacts, if any, during implementation. 

The EMP has identified roles and responsibilities for all concerned parties during the 

implementation of the project. 
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1.3 Analysis of Alternatives 

The óNo projectô scenario is not a viable option since Timor Leste is facing an energy 

deficit and needs to urgently switch from the cost intensive and environmentally 

unfriendly diesel-based power generation and move towards developing renewable 

based cheap and reliable energy on a long-term basis.  

In addition, four different sites (three in the vicinity of Manatuto and one in Baucau) 

were considered as possible options for development of the proposed solar IPP 

project. However, based on detailed environmental and due diligence assessments in 

addition to discussions with the project technical design team, the proposed site at 

Manatuto was assessed to be the most feasible and was selected for development of 

the proposed solar project.  

Also, in terms of technology selection, different types of solar PV modules were 

considered, such as monocrystalline bifacial, CdTe thin film and CIGS thin film and 

based on the pros and cons of each module type, the bifacial monocrystalline modules 

were selected for this project since they have a longer lifetime, if maintained properly. 

Also, Crystalline modules pose little to no risk to the environment in terms of toxicity 

since most of the module is made of common construction materials such as tempered 

glass and aluminium. Furthermore, the PV cell is made from silicon, which is a common 

earth element. Some panels contain a small amount of lead, however; it is sealed in a 

panel to reduce the risk of environmental release.  

1.4 Description of Environment 

1.4.1 Physical Environment 

Air Quality and Noise  

The location for noise level and air quality monitoring was selected and agreed upon 

with the ADB technical experts.  

Two monitoring locations at the project site were selected for conducting the air quality 

and noise monitoring as follows: 

Location No.1: Adjacent to the main road connecting Manatutu to Baucau. 

Location No.2: About 200 meters from the beach. 

The noise and air quality was monitored on three different days, two weekdays for a 

24 hour period and on a weekend day, for a 12 hour period. 

Comparisons across the three days emphasized consistently higher and more variable 

noise levels at Location No. 1, attributed to its proximity to a main road. Day 3 
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highlighted non-compliance with IFC nighttime guidelines for Location No. 1, whereas 

Location No.2 consistently met both nighttime and daytime guidelines. 

Air quality assessments conducted at both Locations 1 and 2 consistently indicated 

good air quality throughout the three-day data collection period. These favorable 

findings underscore the environmentally favorable conditions in the project area, with 

air quality parameters well below established IFC-EHS and/or WHO guidelines and 

standards. 

1.4.2 Biological Environment 

Terrestrial Flora and Fauna 

The terrestrial flora within the project site exhibits a variety of plant species. The 

dominant tree species identified in the area is the Tamarind tree (Tamarindus indica), 

accounting for an estimated 90% (subjective probability) of the trees in the project area. 

Another prominent plant species observed in clusters across the site is the Aloe Vera 

(Aloe barbadense miller). These succulent plants are known for their medicinal 

properties and were found to thrive in specific locations. Cacti were also present, 

although not as abundant as the Aloe Vera plants. 

In terms of terrestrial fauna, there were some birds that were observed during the 

survey since Timor Leste is home to a diverse range of bird species. One notable 

species is the Timor Bush Warbler (Locustella Timorensis), classified as "Near 

Threatened" by the International Union for Conservation of Nature (IUCN), was 

rediscovered on the islands of Alor and Timor (Trainor et al., 2011). Other bird species 

such as Timor Friarbird (Philemon Inornatus) is one of the seven endemic bird species 

widely distributed in Timor Island (Paga et al., 2021). Other notable bird species in the 

area are Owl, Beach Thick-knee, Orange-Banded Thrush, Timor Sparrow, and Pink 

Headed Imperial Pigeon.  

Other birds observed consisted of a Beach Thick-Knee bird, which was sighted 

perched on a tree. Nighttime observations indicated the presence of owls in the area. 

The project area supports a diverse array of livestock, primarily consisting of goats, 

cows, sheep, and buffalo. It is estimated that there are more than 300 livestock animals 

within the project area. 

Aquatic Flora and Fauna 

The fish fauna of Timor-Leste is primarily comprised of species closely associated with 

coral reefs. The most prevalent families in terms of the number of species are shads 

(Alosidae), damselfishes (Pomacentridae), gobies (Gobiidae), groupers (Serranidae), 
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cardinalfishes (Apogonidae), butterflyfishes (Chaetodontidae), surgeonfishes 

(Acanthuridae), snappers (Lutjanidae), parrotfishes (Scaridae), and blennies 

(Blenniidae). Together, these ten families account for 553 species, or approximately 

57 percent of the total reef fish species currently documented in Timor-Leste. It is worth 

noting that coral and rocky reefs are the most biodiverse habitats in terms of fish 

species. 

Also, information gathered from local fishermen revealed the presence of a diverse 

range of fish species in coastal waters. The most frequently caught sardine species 

include Sardina pilchardus and Sardinops Caeruleus, while Restrelliger Kanagurta is 

frequently caught by local fishermen. On rare occasions, species such as Lutjanus 

Gibbus, Pseudanthias Huchtii, Dascyllus Trimaculatus, and others have also been 

reported as catches. This information suggests the existence of varied fish fauna in the 

area, with both pelagic and demersal species contributing to the local fishery. During 

the survey there was also mentioned that local fishermen also frequently catch 

Octopoda (octopus), which are soft-bodied, eight-limbed mollusks, and 

Decapodiformes (squid fish). 

It was also revealed that fishermen occasionally encounter turtles in the area. In the 

Laleia region, two specific types of turtles are frequently encountered: Eretmochelys 

imbricata, commonly known as the hawksbill turtle, and Chelonia mydas, known as the 

green sea turtle. These species are particularly vulnerable, and efforts to protect and 

preserve their habitats are crucial to their survival in the region. However, the habitat 

for these turtles in Timor-Leste is gradually diminishing, and the Timor-Leste 

government has classified them as rare and protected animals.  

During the survey, no marine mammals such as whales or dolphins were observed 

along the coast. It is important to note that the absence of such sightings during the 

survey period does not necessarily imply their complete absence in the region, as the 

presence of marine mammals can be seasonal or dependent on various factors. 

In the vicinity of the river mouth, the survey identified several benthic fauna species. 

The fiddler crab, Uca Acuta, was among the notable benthic organisms observed. 

These small crabs are adapted to intertidal zones and play a significant role in the 

ecosystem. Additionally, the survey also showed the presence of benthic fish species, 

Boleopthalmus Bodderti, known for their ability to thrive in muddy or freshwater 

environments that is near the beach.  

Another marine fauna worth mentioning is saltwater crocodile. The saltwater crocodile 

(Crocodylus Porosus) has been mentioned by locals as an occasional visitor to the 
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shore in search of food. These reptiles are typically observed during the dry season, 

which spans from June to November, and the sightings are limited to about 4 to 5 

crocodiles on average. During the site visit conducted by the Halona Team, no 

crocodile activity was encountered or observed in the area. 

1.4.3 Environmental Impact Assessment and Management Plan 

Environmental impacts were assessed for the project area of influence across all 

stages of project implementation, i.e. (i) design and pre-construction stage, (ii) 

construction stage, (iii) operation stage and (iv) decommissioning stage.  

Impacts during Design and Pre-Construction. The potential adverse environment 

impacts associated with the project shall be avoided or minimized through careful site 

selection of the solar park. The mitigation measures are included in the engineering 

design. Measures include:  

(i) ensuring final site and route selection avoids sensitive receptors including 

protected areas, habitats and species of conservation value, 

hospitals/clinics/schools and physical cultural resources (PCRs) as well as 

minimizing impacts on human health, households and crops and trees of economic 

value,  

(ii) an efficient project implementation and grievances redress mechanism (GRM) set 

up,  

(iii) training and capacity building for the Contractors;  

(iv) timely permits and clearances,  

(v) integration of design features for climate risks and effective environmental 

management, and 

(vi) conducting meaningful consultations, environmental baseline and seasonal 

surveys. 

Impacts during Construction Stage: There will be temporary localized impacts 

during peak construction such as increased noise and dust levels, potential interruption 

to existing utilities (e.g. power outages), waste generation, disrupted access to 

properties and agricultural land, presence of workers at construction camps and work 

sites as well as loss of vegetation, trees etc. An ecological assessment was carried out 

for the project; no habitats of or protected species of special significance have been 

identified within the project area of influence. 

Impacts during Operation Stage: There will be minor impacts during operation such 

as due to use of transformer oil at the substation, visual impacts (solar park in rural 
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setting), risks to occupational health and safety (electrocution), water usage for PV 

panel cleaning and waste generation from the site. 

Mitigation Measures: The identified potential adverse environmental impacts can be 

managed through effective implementation of the EMP. However, the main project 

risks include the low institutional capacity of the Contractors and their failure to 

implement the EMP effectively during construction and operation stages. These risks 

will be mitigated by:  

(i) Provisions for providing training and capacity building on environmental and social 

safeguards to the PMU and Contractors,  

(ii) Developing and implementing site specific construction EMPs  

(iii) Following appropriate project implementation mitigation, monitoring and reporting 

arrangements, and  

(iv) Adequate site supervision, including audits of contractorôs environmental, health 

and safety (EHS) performance. Monitoring parameters have been identified in the 

environmental monitoring plan (EMP) to check the effectiveness of EMP measures 

and to ensure any unidentified impacts can be readily addressed. The project risks 

will also be mitigated through inclusion of environmental specifications in 

construction contracts, such as recycling and/or disposal of component parts of 

solar PV plants and restoring and maintaining landscape, hedges etc. at the solar 

park site. 

1.4.4 Public and Community Consultation 

Stakeholdersô consultations were carried out informally and formally during the social 

impact assessment that includes local people, government officials from line agencies, 

traditional heads of communities in Haraluton Suco and Lifao Suco and women groups. 

People are supportive of the Project as it will improve the power situation of the whole 

area and also provide employment opportunities to the local people and bring about 

economic development of the area.  

The findings of the consultations revealed that the Project shall adopt adequate 

mitigation measures if any negative impacts occur and there will be no loss of access 

to the sea. EDTL will provide relevant information such as construction schedule, 

environment management plan, social management plan, GRM details in a timely 

manner, in an accessible place, and in a form and language (English/Tetum) 

understandable to affected persons and other stakeholders. The summary of EMP will 

be made available in local language along with the English version. 
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1.5 Economic Assessment of Environmental & Social Impacts and management 

The project development in the municipality will result in job opportunities for locals, 

market opportunities, rural road development and other social development activity 

that could be improved through corporate social responsibility (CSR). 

Also, the solar IPP project will generate several positive economic impacts in the form 

of employment and income generation for the workers as well as tax contribution to 

the government. For employment generation, the facility will generate two types of 

employments ï permanent and temporary ones during its course from site preparation, 

construction and O&M phases. It is estimated that there will be 10 permanent 

employees and 5 temporary employees who will work in various section of the 

proposed facility. Permanent employees will be paid USD 300 to 1000 per month while 

temporary employees will be paid USD 150 to 300 per month with a total estimated 

investment of 70 million USD for the project development. 

1.6 Recommendations from EIS 

The proposed project is of high significance for Timor Leste considering the urgent 

need for developing a sustainable and economical source of power generation that is 

also environmentally friendly. An action plan, for different stakeholders, with roles and 

responsibilities has been developed to make the project sustainable. Based on findings 

of the EIS, the proposed project is unlikely to cause any significant, irreversible or 

unprecedented environmental impact. The potential impacts are localized, temporary 

in nature and can be addressed through proven mitigation measures.  

This EIS has confirmed that potential social and environmental impacts can be reduced 

to acceptable levels with effective implementation of mitigation measures. Impacts for 

instance on air/noise disturbance, terrestrial and aquatic flora and fauna, water quality, 

are well identified and management measures are proposed to keep impacts under 

control. The EMP has specified mitigation measures to address identified impacts, 

responsible parties and monitoring during construction and operation.  

No further study or assessment is required at this stage. The requirements as per EMP 

and based on the license issued by ANLA shall be communicated to the 

Concessionaire and his Contractor by PMU EDTL to control any adverse impacts on 

the environment. The Contractor will manage the site-specific impacts by developing 

and implementing the Site-Specific Environmental Management Plan (SSEMP). 

The project is expected to improve electricity supply and increase access to clean and 

reliable energy that will encourage additional investment and economic growth. A 

transition to cleaner energy sources will avoid thermal generation and imports. This 
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will have significant environmental benefits, contributing to national emission reduction 

targets and reduced pollution impacts. Thus, it is in the interest of the Timor Leste 

people that this project is developed and implemented at the earliest to make clean, 

affordable and reliable electricity available in Timor Leste. 
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Figure 1.1: Key Landmarks in Project Site 
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Figure 1.2: Layout of Proposed Site for Solar IPP development
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Figure 1.3: Site Overview 
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2 Details of Project Proponent 

2.1 Introduction of Project Proponent 

The Ministry of Public Works (MPW) is responsible for planning and oversight of the 

Energy sector and is the Proponent for the Solar IPP Project, supported by Electricidade 

de Timor-Leste Empresa Pública (EDTL, E.P.), responsible for the overall management, 

implementation and monitoring of the project.  

The project proponent and representative details/contacts for the Project are as follows: 

Proponent     Proponent Primary Contact 

Electricidade de Timor-Leste (EDTL)  Dr. Paulo da Silva 

      Email: psilva@edtl-ep.tl 

 Telephone: +670 7850 6581 

      Proponent Secondary Contact 

Lizete Mevina Jessica Soares 

Program Officer for DPER/Focal point for 

Solar IPP, EDTL E.P. 

      Mobile: +67078661645 

2.2 Proponent Details 

EDTL, E.P. is the Timor-Lesteôs State-Owned Company in Electricity and Energy Sector, 

established based on the Decree Law No. 29/2020, of 22 July. EDTL, E.P. was 

established with the main objective to: 

¶ Oversee and ensure the functioning of electricity sector based on the Timor-Lesteôs 

Government Policy to accelerate public access to the electricity and supply of 

electricity in a large part of the national territory;  

¶ Create a set of structuring measures for a reform of the electricity sector aimed at the 

expansion and modernization of the National Electricity System;  

¶ Management implementation to improve public services provided, raising standards 

of quality and reliability at the affordable prices, taking into account the feasibility and 

sustainability of its operations.  

mailto:psilva@edtl-ep.tl
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EDTL, E.P.ôs business operation consists of generation, transmission and distribution of 

electricity and in planning for the energy diversification to renewables in the energy 

sector.  

2.3 Proponent Services 

Á Production and Renewable Energy 

The role of this department is to ensure energy and electricity production through 

Operations and Maintenance Services at Electricity and Power Generation Centers at 

Hera, Betano, Atauro and Comoro. Provide coordination services, inspection and 

monitorization of fuel supplies at those Electricity Centers. Conduct surveys and data 

collection for source of renewable energy and solar panels installations in remote areas 

and distance from national electricity lines, improvement of biogas, biodiesel, 

hydropower and photovoltaic panel. 

Á Transmission Line 

This business department manages National Dispatching Center (NDC), Maintenance 

of Sub-Station and conduct Inspection, Monitorization and Maintenance of Transmission 

Line. The key role of this department is to ensure 150kV Transmission Line to transport 

energy electric from Electricity Centers at Hera and Betano with quality and secure 

throughout the national territory. To achieve this, Transmission Line Department is 

responsible for conducting Operation and Maintenance (O&M) to National Power Grid. 

Currently, O&M is outsourced and operated by an international company while preparing 

EDTL, E.P. Technical Staff with adequate knowledge and skills in order to reduce 

dependency and be able to perform the job in the future. 

Á Planning and Electrical System 

This department has responsibilities to oversee and manage three divisions, namely; 

Division of Planning System and Design, Division of Economic and Statistic and Division 

of Health, Safety and Environment. 

Á Finance and Commercial 

Finance Department is responsible to manage Companyôs financial control, cash flow 

management, tax management, accounting, budget preparation and forecasting, 

payments, commercial, asset management, billings and revenue collections. 

Á Corporate Services 

Corporate Services is an essential business department with the responsibility to 

manage business function such as Procurement, Human Resources, Information, 
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Technology and Communication (ICT), General Administration and Facilities and 

Logistics.  
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3 Details of EIA Consultant 

EDTL, on behalf of the Government of the Democratic Republic of Timor-Leste (GoTL), 

are receiving technical support by the ADB, who have provided the technical experts for 

conducting the technical and safeguard assessments to meet ANLAôs licensing 

requirements. In this regard, the following team of consultants was engaged for 

preparation of the EIS study: 

¶ Saad Malik  

He has a Masterôs degree in Environment and Energy and also a Bachelorôs degree in 

Chemical engineering, both degrees were awarded by the world reputed McGill University 

in Montreal, Canada. Furthermore, he has over 18.5 years of highly rich and diverse 

experience in preparing environmental assessments for projects of high levels of 

complexity across Asia, Central Asia and the Pacific across different sectors such as 

clean and conventional energy, urban sector, water resources and health systems, to 

name a few. He also has extensive experience in providing support to different 

governments in project development and specializes in sovereign and multilateral agency 

financed projects.  

¶ Halona Serena Consultant Firm  

¶ Maria do Ceu Rosales  

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

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

experience predominantly in the area of environmental assessment, management and 

public procurement.  

She has led environmental studies on variety of environmental assessments and 

feasibility studies specifically for water resources management and has worked on a 

variety of projects from small-scale to large projects. 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.  

¶ Pedro Pinto  

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

been working under Indonesian and Timor - Leste governments for Flora and Fauna 

Conservation. He holds a degree in Bachelor Science of Forestry.  
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¶ Eufragio Xavier  

He has over five years of experience in oil and gas sector, undertaking intense training 

and internship on HSE-related programs with ConocoPhillips Timor- Leste in Australia. 

He holds a degree in Petroleum Management.  

¶ Januario Ribeiro da Costa, MS 

Januario is an engineer with more than 5 years of experience in environmental work 

including environmental impact assessment (EIA), environmental management planning 

(EMP), water and waste treatment plant and design. Januario has involved in various 

projects including support in preparing environmental impact assessments for oil drilling 

in Betano by Timor Resources, several EIS and EMP for construction building in Dili such 

as Timor Plaza, conducted environmental baseline study for ADBôs east to west road from 

Com to Lospalos. Januario is currently doing Doctor of Philosophy (PhD) in chemical 

engineering at Worcester Polytechnic Institute (WP). 

¶ Mario Marques Cabral 

A marine biologist who has more than 20 years of experience in environmental 

assessment and management. Also, he was chosen to become The Nominators of the 

candidates for Blue Planet Prize in 2022 (af:011785). The 31st Blue Planet Prize 

nomination process was organized by The Asahi Glass Foundation since the early of 

August 2021 under the supervision of Director, Commendation ñBlue Planet Prizeò 

(Toshihiro TANUMA, Ph.D.) in Tokyo-Japan. The Blue Planet Prize is an award presented 

to individuals or organizations from around the world in recognition of outstanding 

achievements in scientific research and its application that have helped provide solutions 

to global environmental problems. The Prize is offered in the hope of encouraging efforts 

to bring about the healing of the Earth's fragile environment.  

¶ Filemo Soares Moreira  

Filemo is a Geologist and Health and Safety specialist with more than 8 yearsô experience 

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

issues, sanitation, occupational health & safety at work. He has been involved in various 

projects in both Timor-Leste and Phillipines. 

¶ Laboratory Testing Expertise 

¶ Mr. Mario Soares 

He is a highly esteemed technical expert representing the Autoridade Nacional Agua e 

Saneamento (ANAS, I.P). ANAS, I.P is a prominent government institution dedicated to 

water and sanitation matters, making Mr. Soares an invaluable asset to the data collection 
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process. His expertise in the field is impeccably substantiated by the attached certification 

(see Annexure III), meticulously detailing his qualifications and competency in surface 

water assessment.  

With his profound knowledge and extensive experience, Mr. Soares plays a pivotal role 

in ensuring the accurate and reliable collection of surface water samples for this crucial 

environmental project.  

¶ Autoridade Nacional Agua e Saneamento (ANAS)  

As the field-based data collection firm, Halona Lda, does not possess its own water quality 

laboratory, the testing and analysis of collected water samples was conducted at the 

reputable laboratory of in Dili represented by Mr. Soares for field collection as mentioned 

above.  

While ANAS I.P performed the field testing, certain crucial parameters such as BOD, 

COD, TSS, Total Phosphorus, Total Coliform, and Total Nitrogen were not locally 

available in Dili for quality testing. To address this, samples containing these parameters 

were securely sent to accredited laboratories in Indonesia, renowned for their expertise 

and proficiency in water quality analysis.  

¶ Dinas Lingkungan Hidup dan Kebersihan (DLHK) 

The essential parameters, including BOD, COD, TSS, Total Phosphorus, and Total 

Coliform, were tested and analyzed at the reputable UPTD Environmental laboratory. 

Situated in the city of Kupang, province of Nusa Tenggara Timur (NTT), Indonesia, DLHK 

was founded in 2016 under the auspices of the local government. The primary objective 

of DLHK is to support environmental initiatives within the city of Kupang, encompassing 

the collection and analysis of vital environmental parameters. 
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4 Description of the Project 

4.1 Project Overview 

EDTL-EP is seeking to source up to 100 MW solar PV generation connected to the 

EDTL-EP network from an IPP, potentially including a Battery Energy Storage System 

(BESS). The Project will be constructed on land selected and acquired by EDTL-EP. 

The final size of the solar PV plant, BESS and the nature of the grid connection are to 

be selected to provide optimum cost benefit for EDTL-EP and its stakeholders. 

4.2 Identification of the Project 

The MPW in collaboration with EDTL-EP envisaged the need to develop a solar PV 

based grid connection power generation plant in order to meet the energy requirements 

of Timor Leste in a sustainable and environmentally friendly manner while also ensuring 

that the reliance on diesel for power generation is reduced.  

As a result, MPW and EDTL-EP obtained the support of ADB to engage the technical 

design firm along with a team of individual experts to prepare the technical and 

economical assessments of the project along with the environmental and social 

safeguard due diligence assessments along with the EIS and EMP documents to obtain 

the required licenses for project development, including the license from ANLA. 

4.3 Project Category 

The proposed solar IPP development may have significant environmental impacts, thus 

the project development falls under category óAô according to the Decree Law No. 5/2011 

of Environmental Licensing. Therefore, EDTL has submitted the Terms of Reference 

(ToR), Environmental Impact Statement (EIS) and Environmental Management Plan 

(EMP) seeking for ANLA and other relevant entitiesô approval before the project 

construction works can commence. 

4.4 Brief Description of Nature, Size and Location of the Project 

4.4.1 Nature 

The Project will include the following physical equipment and works.  

Á Solar PV array: approximately 66 hectares of solar PV modules mounted on steel 

or aluminium framing, connected via low voltage direct current electrical cabling to 

power conversion units (a ground mounted kiosk or skid), which are then connected 

via medium voltage alternating current electrical cabling to the substation. 
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Á BESS: approximately 2 hectares of external ground mounted battery racks (kiosk 

or container style), connected via low voltage direct current electrical cabling to 

power conversion units (a ground mounted kiosk or skid), which are then connected 

via medium voltage alternating current electrical cabling to the substation. 

Á Substation: a high voltage alternating current facility that includes electrical 

switchgear and power transformers, and towers / gantry structures, to connect the 

solar PV array and BESS to the existing electrical conductors of the 150 kV 

transmission system. 

Á Balance of plant: other works and equipment required to complete the installation, 

including fencing, operation and maintenance buildings, internal access roads, 

drainage, security, etc. 

The project components will interface with the existing main road with a new site entry, 

and via a cut-in to the existing 150 kV transmission network. Otherwise, no work 

external to the site is expected. The indicative site layout and location of key technical 

equipment is provided in Figures 4.3 and 4.4 below. 

4.4.2 Size 

The Project is expected to be developed over a total area of 350 hectares and will 

consist of an estimated constructed area of 82 hectares. The site is a broad valley 

approximately 2.3 km long and 1 km wide between the main road (to the south) and 

the coast (to the north). 

4.4.3 Location 

The proposed Project site is located in Timor-Leste, approximately 14 km east of 

Manatutu Municipality, directly adjacent to the Manatutu to Baucau national road and 

is located at co-ordinates of -8.519374°S and 126.135046°E. The site layout and key 

site features are provided as Figures 4.1 and 4.2 below.  

4.5 Justification and need for Project 

Electrification rates in Timor-Leste are relatively high (well over 90%). Power is 

distributed to customers around the country via a 150 kV transmission network and 

20 kV distribution network. Local customer services are provided at 400/230 V. Most 

customers and load types are domestic, with some small commercial and industrial 

loads. Current average load on the electricity network is approximately 60 MW, 

projected to grow to around 89 MW by 2025 with a peak load of approximately 

128 MW. 
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However, like many SIDS, Timor-Leste has some of the highest costs of electricity 

generation globally. This is largely due to a reliance on fossil fuel imports (diesel) for 

almost all electricity generation. Currently, the total operational generation capacity in 

Timor-Leste main island grid is 262.4 MW of thermal synchronous generation utilizing 

diesel fuel.  

EDTL-EP is seeking to supplement some of this diesel requirement by sourcing lower 

cost solar PV generation from an IPP under this project. There is significant opportunity 

for Timor-Leste to utilize renewable energy to build resilience and place downwards 

pressure on electricity supply in the country. 

4.6 Proponentôs endorsement of EIS 

There have been discussions with the proponent, EDTL, regarding the contents of the 

EIS and hereby, EDTL endorses the EIS and EMP. 

 

 

 

 

4.7 EIS Structure 

The structure of EIS, as presented in the table of content, follows standard guidelines 

released by ANLA, as follows:  

¶ Executive Summary 

¶ Detail of project Proponent  

¶ Detail of EIS Consultants  

¶ Description of project  

¶ Policy, Legal and Institutional Framework 

¶ Description of Environment 

¶ Climate Change 

¶ Alternative options  

¶ Impact Assessment and Mitigation Measures 

¶ Social Impact Assessment 

¶ Economic Assessment 

¶ Summary of Environmental Management Plan (EMP) 

¶ Public Consultation and Information Disclosure  

¶ Difficulties encountered 
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¶ Conclusion and recommendations 

¶ Non-Technical Summary 

Figure 4.1: Layout of Proposed Site for Solar IPP development
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Figure 4.2: Site Overview 
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Figure 4.3: Site southern area, including entry, BESS, substation and connection 
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Figure 4.4: Indicative Site Layout 
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5 Policy, Legal and Institutional Framework 

5.1 Legislation 

Applicable national legislation and industry guidance are referenced in Table 5-1 which 

provides a summary of the principal legislation and regulations applicable to the project, 

in addition the table includes relevant International and Industry Guidance that has been 

consulted in the course of the study.  

Table 5.1: National Legislation and International and Industry Guidance Documents 

Title Description Relevancy to the Project 

Timor-Leste National Legislation and Regulation 

Constitutions of the Republic 

Democratic of Timor-Leste 

Article 61 (Environment) 

The article specifies 

provisions for state 

including the proponent 

shall undertake to defend, 

and safeguard the 

environment recognizes the 

right of all citizens to a 

humane, health and 

ecologically balances 

environment while also 

specifying the duty of 

everyone to preserve and 

protect the environment for 

the benefit of future 

generation. 

Provide the basis for 

environmental protection and 

safeguarding in the Country. 

DL No. 39/2022: 

Environmental Licensing 

Under this Decree-Law, 

Regulatory approval of 

development projects is 

undertaken by ANLA, as 

the regulator, under 

Decree-Law 39/2022 

Environmental Licensing 

that defines the 

environmental licensing 

system for public and 

private projects that are 

likely to produce 

In accordance with Decree-

Law 39/2022, the solar IPP 

project is classified as a 

Category A development as it 

has ñthe potential to cause 

significant adverse impactsò, 

and therefore requires a 

detailed EIA/EIS. For Category 

A projects, the proponent must 

prepare the Draft ToR for the 

EIA for review by GoTL. The 

GoTL has a maximum of 10 
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environmental and social 

impacts. The licensing 

system sets out the 

process, procedures, roles 

and responsibilities of the 

Project Proponent. The 

Project óproponentô is 

defined as ña person, 

including a legal person, 

both public and private, 

who requires a license to 

carry out a projectò in the 

Decree. The proponent will 

be the private sector entity 

awarded the concession by 

GoTL to design, build and 

operate the project (the 

óConcessionaireô).  

Business Days to review the 

ToR and provide comments to 

the proponent. 

DL No. 6/2020 - Legal 

Framework for Protection 

and Conservation of 

Biodiversity 

Defines the legal 

framework for biodiversity 

conservation and 

sustainable use of its 

components to meet the 

current needs of protection 

of biodiversity in Timor-

Leste, for special areas 

inside and outside of the 

National Protected Areas 

System (Article 26), 

especially management 

measures for a list of 

special/priority ecosystems 

(swamps, estuaries, 

mangroves, corals and 

coral reefs, marine grasses 

and sacred Lulik sites. 

Includes the List of 

Protected (Annex I) and 

Exotic/Invasive Species 

(Annex II) and the rules and 

Relevant to any project 

activities or aspects which 

might result in any impacts on 

biodiversity aspects, such as 

the crocodiles visiting the pond 

from the sea on the northern 

tip of the proposed site. 
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prohibited activities for their 

management (Chapters IV 

and V). Establishes the 

considerations to be taken 

in Environmental Impact 

Evaluations (Chapter VII), 

namely identification and 

description of adverse 

effects and appropriate 

measures proposed to 

prevent, minimize and 

mitigate the identified 

impacts. 

DL No. 5/2016 ï National 

System for Protected Areas 

(PA) 

Establishes the necessary 

legal instruments for the 

protection of declared 

sensitive ecological areas 

in Timor-Leste (Article 11) 

and their allowed and 

prohibited activities. 

Provides for a List of 

Established Protected 

Areas (Article 50 and 

Annex I), their typology 

(Article 12) and 

geographical demarcation 

(Article 17) and 

management instruments 

(Article 23) for approved 

activities within Areas 

(Article 32) such as Land 

Use Zone i.e., allows 

infrastructure installation for 

human use. 

Not relevant to project as none 

of the components are within a 

Protected area. 

Law no. 14/2017 ï General 

Framework for Forestry 

Defines the fundamental 

principles and norms 

regarding management, 

protection, conservation 

and sustainable use of 

Relevant to project 

components that traverse or 

are located within any type of 

forest in the project area. EMP 

implementation is the overall 
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forests and watersheds 

(Article 1), Forest 

Classification [State, 

Community and Private] 

(Article 8) and Forest 

(Article 14) and River Basin 

(Article 17) Management 

Plans and Forbidden 

Activities in these areas 

(Article 24). It also includes 

Climate Change 

requirements for Forest 

development (Article 28), 

for emissions reduction and 

conservation of carbon 

stocks. 

measure to mitigate adverse 

impacts. 

Regulation UNTAET 

no.17/2000 ï Prohibition of 

Logging operations and 

Export of Wood 

Provided for in Law 

14/2017, establishes the 

prohibition for felling, 

burning or destroying trees 

or forests (Article 2) and the 

activities exempt of these 

prohibitions (Article 3) 

Relevant to project 

components that will require 

cutting trees within the project 

site and/or project area for the 

project development. EMP 

implementation is the overall 

measure to mitigate adverse 

impacts. 

Government Resolution No. 

33/2011 ï National 

Adaptation Plan of Action 

(NAPA) for Climate Change 

Adopts tran-sectoral 

measures to reduce 

Climate Change 

vulnerability in essential 

sectors in Timor-Leste 

(Agro-forestry, Water 

supply, Biodiversity, Health, 

Infrastructure, Natural 

Disasters). Definition and 

Prioritization of Proposed 

Adaptation measures for 

said sectors (NAPA Table 

13), particularly those 

indicated in Annex 2 - 

Adaptation measures for 

Relevant to project in the 

implementation of adaptation 

measures for biodiversity 

aspects and in the case of 

natural disasters. 
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the Water Sector (no. 1, 4, 

5, 6, 9, 11 and 13) and for 

Natural Disasters (no. 3 ï 

avoidance of landslides and 

4. Early warning systems 

i.e., droughts or storms). 

Government Resolution No. 

8/2012 ï Sanitation Policy 

Clarifies the sanitation 

responsibilities and 

encouragement on 

improving the sanitary 

section, including that each 

family and institution is 

responsible for the 

construction, use and 

maintaining their own 

hygienic and sanitary 

facilities, hand washing 

facilities and others. Also 

includes Strategies to 

follow such as Component 

2 - Improved Sanitation: b) 

and c) management and 

safe integrated 

management, treatment 

and elimination of human 

excreta; Component 3 ï 

Sanitation Financing: 

Institutional Sanitation (1) 

investment in public toilets; 

(2) financed by the user 

(per use); Urban Sanitation 

(1) Direct Investment in 

Urban Sanitation 

Infrastructure i.e., FSTP; 

(2) with user payment for 

O&M costs; (3) based on 

integrated Urban Planning. 

Defines the MOPW 

responsibilities (Section 3) 

in strengthening, planning, 

Relevant to the Proponent 

responsibility for 

implementation of the required 

sanitation arrangements and 

meeting the standards at the 

project site. 
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developing and managing 

urban sanitation services to 

a) collect sludge from 

septic tanks and b) operate 

centralized / decentralised 

sewer systems. 

Decree Law No. 33/2008 ï 

Hygiene and Public Order 

This law establishes the 

administrative policy 

measures for Districts 

regarding hygiene and 

public order, defining the 

relations between Public 

Administration and 

Citizens, applicable to 

urban areas in the Districts 

and specific locations in 

districts. Defines the 

prohibitions in general 

(Article 5) regarding impact 

to public infrastructure and 

land, from 1.a) discharge 

polluted waters i.e., faecal 

sludge/sludge; b) Waste in 

streets; c) drainage 

obstruction; e) spoils and 

construction material on 

sidewalks; and h) noise to 

community. 

Relevant regarding project 

Work Camps and construction 

site. EMP implementation is 

the overall measure to mitigate 

adverse impacts. 

Decree Law No. 33/2017 ï 

Legal Framework for Cultural 

Heritage 

Defines the concept of 

cultural heritage and the 

measures for its support, 

protection, preservation 

and conservation in Timor-

Leste (Article 1) and its 

different cultural 

classification (Article 21). It 

also defines and regulates 

a 50 metre Protection Zone 

around immovable Heritage 

Not applicable to the project 

site or area since no cultural 

heritage sites are expected to 

be impacted. 

However, in case any such 

sites are uncovered during the 

project works, this Law may 

become applicable.  
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(Article 23) and the rules 

and licensing requirements 

for general work within 

these Zones (Article 26). 

Decree-Law no. 4/2012 ï 

Labour Code 

Describes the duties and 

obligations of the private 

employer and employee 

while exercising their 

function within the scope of 

work, or within the bounds 

of a work contract (Chapter 

1), with the aim of creating 

good working conditions 

(Article 20) and a fair, safe 

and healthy working 

environment (Article 35). 

Environmental management 

plan (EMP) provides measures 

to mitigate workersô health and 

safety hazards. 

Law no. 6/2017 ï Base Law 

for Planning 

Base rules for Territorial 

Planning in Timor-Leste. 

Intends for (Article 3) 

sustainability of urban 

areas, with improvement of 

living conditions for 

citizens. Establishes the 

different soil uses (Article 8) 

and the Municipal Territory 

Plan and the Land Use 

Plan (Article 17). 

Relevant to the different 

aspects of the project 

development. 

Law no. 8/2017 ï Public 

Expropriation 

Rules on land expropriation 

for public interest reasons, 

responsibilities, 

procedures, fair 

compensation, respect for 

vulnerable groups (Article 

10) and project planning 

requirements that include 

expropriation, such as 

public consultation (Article 

22), environmental 

licensing [if applicable] and 

Relevant to the works at the 

project site and the project 

area to ensure the aspects of 

this law are fulfilled. 
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social or economic impact 

assessment studies (Article 

19). 

Decree-Law no. 3/2016 ï 

Municipal Administration 

Statutes 

The DL gives local 

government the functions, 

duties and powers to, 

among others: (i) conserve 

and protect their local 

environment and natural 

resources; (ii) plan, 

implement and/or operate 

and maintain local water 

supply projects; (iii) 

implement or arrange for 

implementation local 

sanitation/sewerage/solid 

waste and drainage 

projects; (iv) protect cultural 

heritage and religious sites; 

and/or (v) monitor project 

activities within their 

jurisdictions. 

To monitor the environmental 

performance of the project 

across the applicable aspects 

of this law i.e. conservation 

and protection of environment 

and natural resources, 

sewerage and waste 

management etc. 

Decree-Law no. 2/2017 ï 

Urban Solid Waste 

Management System 

Defines the rules that the 

urban solid waste 

management system 

abides by in Timor-Leste, 

led by the Municipal 

Authority (Article 2), the 

typology of Urban Solid 

Waste (Article 6), as well as 

the obligations of all users 

of the system (Article 16), 

especially the management 

and collection of waste 

from construction works 

(Article 33) 

EMP implementation is the 

overall measure to mitigate 

adverse impacts and all 

projects to manage generated 

solid wastes accordingly. 

International Standards and Guidelines 

IFC EHS Guidelines The Environmental, Health, 

and Safety (EHS) 

Provide guidance on the 

application of good 
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Guidelines are technical 

reference documents with 

general and industry-

specific examples of Good 

International Industry 

Practice (GIIP) and are 

referred to in the World 

Bankôs Environmental and 

Social Framework and in 

IFCôs Performance 

Standards. 

The EHS Guidelines 

contain the performance 

levels and measures that 

are normally acceptable to 

the World Bank Group, and 

that are generally 

considered to be 

achievable in new facilities 

at reasonable costs by 

existing technology. 

The World Bank Group 

requires borrowers/clients 

to apply the relevant levels 

or measures of the EHS 

Guidelines. When host 

country regulations differ 

from the levels and 

measures presented in the 

EHS Guidelines, projects 

will be required to achieve 

whichever is more 

stringent. 

environmental practice. 

Applicable during both project 

construction and operational 

phases.  

United Nations Convention 

on Biological Diversity 

(UNCBD) 

The Convention on 

Biological Diversity (CBD) 

entered into force on 29 

December 1993. It has 3 

main objectives:  

Timor-Leste is rich in 

biodiversity with significant 

ecosystem and endemic 

species. The country signed 

the convention in 2001. As the 

project could have impacts on 

http://www.worldbank.org/esf
http://www.worldbank.org/esf
https://www.ifc.org/en/insights-reports/2012/ifc-performance-standards
https://www.ifc.org/en/insights-reports/2012/ifc-performance-standards
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1. The conservation of 

biological diversity  

2. The sustainable use of 

the components of 

biological diversity  

3. The fair and equitable 

sharing of the benefits 

arising out of the utilization 

of genetic resources. 

the flora and fauna or risk to 

the loss of the biodiversity, it is 

fundamental principle for the 

project proponent to prevent or 

minimise the risk of 

biodiversity loss during the 

project implementation. 

United Nations Framework 

for Climate Change 

Convention (UNFCCC) 

The United Nations 

Framework Convention on 

Climate Change (UNFCCC) 

provides a framework for 

intergovernmental efforts to 

reduce greenhouse gas 

emissions and adapt to the 

expected impacts of climate 

change. It also provides 

guidance to member states 

on developing and 

implementing national 

climate change strategies, 

incorporating both 

adaptation and mitigation 

actions. Timor-Leste 

became a signatory to the 

UNFCC in October 2006. 

The project activities release 

GHG emissions which could 

be one of the contributing 

factors to the countryôs climate 

change issue. Minimisation 

climate change risks by 

reducing the GHG emissions 

are an essential part of the 

project environmental objective 

and target. This convention is 

the principle guidance for the 

project proponent to prevent 

the air pollutions and reduce 

the GHG emissions as much 

as possible. 

WHO Guidelines for Drinking 

Water Quality 

The primary purpose of the 

Guidelines for drinking-

water quality is the 

protection of public health. 

The Guidelines provide the 

recommendations of the 

World Health Organization 

(WHO) for managing the 

risk from hazards that may 

compromise the safety of 

drinking-water. 

Applicable during both project 

construction and operational 

phases. 
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Forestry, Aquaculture and 

Fishing Legislation: 

International Union for 

Convention of Nature (IUCN) 

This international 

convention is and 

international organisation 

focus on the nature 

conservation and 

sustainable of utilising the 

natural resources. The 

IUCN works in the field to 

promote ecological 

conservation in order to 

ensure the sustainable 

development concepts. 

Timor-Leste is a signatory 

member of the IUCN 

convention, which has 

responsibility to protect its 

ecological components to 

ensure the economic 

sustainable development. 

Therefore, baseline survey 

was used to identify any 

species categories listed under 

the IUCN red list which can be 

impacted by the project 

activities. 

Cultural Heritage Legislation: 

UNESCO Convention on 

Natural and Cultural Heritage 

The convention mandates 

each signatory party to 

identify, protect, conserve, 

transmit and present to the 

future generations of the 

cultural and natural 

heritage 

As Timor-Leste is a signatory 

member of this convention, 

therefore the project activities 

will ensure the protection and 

conservation of any cultural 

and natural heritage around 

the project locations. 

Noise Standards and 

Regulations: WHO guidelines 

for community noise. 

This WHO guideline is used 

to measure the noise level 

around the community 

areas and ensure the 

protection of people from 

discomfort environment and 

potential noise induce 

hearing loss. 

This guidance is used to 

ensure the noise levels arising 

from the project activities are 

contained or maintained 

between the WHO set values 

to protect everyone at or near 

the project locations are 

affected by unwanted sound 

caused by the project 

activities. 

WHO/IFC Global Air Quality 

Guidelines 

After years of intensive 

research and deliberations 

with experts across the 

globe, the World Health 

Organization (WHO) 

updated its 2005 Global Air 

Quality Guidelines (AQG) in 

September 2021. The new 

air quality guidelines (WHO 

Applicable during both project 

construction and operational 

phases. 
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AQG) are ambitious and 

reflect the large impact that 

air pollution has on global 

health. They recommend 

aiming for annual mean 

concentrations of PM2.5 not 

exceeding 5 µg/m3 and NO2 

not exceeding 10 µg/m3, 

and the peak season mean 

8-hr ozone concentration 

not exceeding 60 µg/m3. 

For reference, the 

corresponding 2005 WHO 

guideline values for PM2.5 

and NO2 were, respectively, 

10 µg/m3 and 40 µg/m3 with 

no recommendation issued 

for long-term ozone 

concentrations.  

5.2 Pollution Control Standards in Timor Leste 

In regards to pollution prevention and control technologies and practices, the Government 

of Timor Leste has yet to implement their National Standards (for Air, Water, Noise, etc) 

and therefore, under the legal requirements of the Base Law for Environment, these 

minimum requirements are safeguarded by the use of World Health Organisation (WHO) 

guidelines and, where non-existent, the IFC Environmental, Health and Safety Guidelines 

are usually referred to as international good practice, consistent with ADB SPS 2009 

practice. 

  



TL Solar IPP Project  EIS 

39 
 

6 Description of the Environment 

This section provides the description of not only the related environmental components, 

but also economic, social and cultural aspects that could be potentially impacted by the 

proposed project development. The description will also provide the method of study, the 

literature review used for the study and the scope and limitations of the environmental 

aspects studied during the EIS. 

6.1 Physical Components  

6.1.1 Climate  

The climate in northern Timor-Leste and is tropical, hot and humid and temperature 

varies within a narrow range over the whole year. The average temperatures are 

largely affected by altitude since there is little temperature variation on either a diurnal 

or a seasonal basis under the tropical climate conditions in Timor-Leste. 

In Manatuto, the wet season is oppressive and overcast; the dry season is muggy, 

windy, and partly cloudy; and it is hot year-round. Over the course of the year, the 

temperature typically varies from 74°F to 94°F and is rarely below 72°F or above 96°F. 

Based on the beach/pool score, the best time of year to visit Manatuto for hot-weather 

activities is from early May to mid October as can be seen in the Figure 6.1 below. 

Figure 6.1 ï Climate in Manatuto 

 

 

 

 

 

 

 

Source: Weatherspark, (January 2024). 

Temperature  

Variations in rainfall and temperature can occur over short distances due to the steep 

topography. The hot season lasts for 1.8 months, from September 26 to November 21, 

https://weatherspark.com/y/141892/Average-Weather-in-Manatuto-Timor-Leste-Year-Round#Sections-BestTime
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with an average daily high temperature above 92°F. The hottest month of the year in 

Manatuto is November, with an average high of 93°F and low of 81°F. 

The cool season lasts for 2.5 months, from January 6 to March 24, with an average 

daily high temperature below 87°F. The coldest month of the year in Manatuto is July, 

with an average low of 75°F and high of 87°F as can be seen in the Figures 6.2 and 

6.3 below. 

Figure 6.2 ï Average hourly temperature in Manatuto 

 

 

 

 

 

 

 

 

 

 

Source: Weatherspark, (January 2024). 

Figure 6.3 ï Average high and low temperatures in Manatuto 

 

 

 

 

 

 

 

 

Source: Weatherspark, (January 2024). 
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Rainfall 

Topography has a strong influence on rainfall quantity, with marginal to low rainfall 

observed along the northern coast of Timor-Leste (<1000mm/year). There are two 

annual seasons. The main rainy season is from December to March but varies in length 

according to location as can be seen in Figure 6.4 below. 

Rainfall is characterized by tropical strong showers. Heavy downpours in combination 

with steep terrain often increase surface runoff and cause extensive soil 

erosion/landslides. An unusually heavy rain hit the central and western part of the 

county in June 2010, causing serious damage to roads and pathways in the 

mountainous area. Strong winds occasionally hit the rural areas destroying houses and 

farm crops. 

The monsoon type climate characterized by a clear distinction between wet and dry 

seasons. Northwest monsoon winds prevail from December to March, bringing the 

principal wet season to most parts of the country. At other times of the year, the dry 

season is caused by southeast trade winds which prevail from May until October, 

except for the south coast and southern slopes where the wet season persists until 

July. The average annual rainfall is typically between 900mm and 1200mm.  

Figure 6.4 ï Daily chance of Precipitation in Manatuto 

 

 

 

 

 

 

 

 

 

Source: Weatherspark, (January 2024). 

The rainy period of the year lasts for 8.2 months, from October 20 to June 26, with a 

sliding 31-day rainfall of at least 0.5 inches. The month with the most rain in Manatuto 

is January, with an average rainfall of 6.9 inches. 
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The rainless period of the year lasts for 3.8 months, from June 26 to October 20. The 

month with the least rain in Manatuto is September, with an average rainfall of 0.2 

inches as can be seen in Figure 6.5 below. 

Figure 6.5 ï Daily chance of Precipitation 

 

 

 

 

 

 

 

 

 

Source: Weatherspark, (January 2024). 

Therefore, although severe rainfall events have generally been less in the subject 

areas in northern Timor-Leste, with lower rainfall along the northern coast (<1,200 

mm/year) than the south it has been noted that on some occasions as much as a 

quarter of the total annual rainfall can be received in a single day. 

This type of rainfall not only causes extremely high rates of erosion and agricultural 

and infrastructure damage, it also runs off rapidly and may not effectively recharge 

groundwater sources. Given the rainfall pattern over the region of the subproject, it is 

important that season be considered in planning the implementation of the project. 

Major earthworks should be planned for the dry season (May to November) particularly 

for areas susceptible to flooding and landslides and considering the proximity to the 

sea and the overall drainage pattern in the project area. 

The average minimum temperature in Manatuto ranges from 22oC (September) to 

25oC (December, January, February) while the average maximum temperature ranges 

from 30oC (September) to between 32oC and 34oC. Highest temperatures have been 

recorded as 35oC to 41oC (April).  

Humidity 

Manatuto experiences significant seasonal variation in the perceived humidity. 

The muggier period of the year lasts for 10 months, from September 23 to July 23, 
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during which time the comfort level is muggy, oppressive, or miserable at least 73% of 

the time. The month with the most muggy days in Manatuto is January, with 31.0 

days that are muggy or worse. 

The month with the fewest muggy days in Manatuto is August, with 20.2 days that 

are muggy or worse as can be seen in Figure 6.6 below. 

Figure 6.6 ïHumidity Comfort Levels in Manatuto 

 

 

 

 

 

 

 

 

 

 

Source: Weatherspark, (January 2024). 

Wind Speed and Direction 

The average hourly wind speed in Manatuto experiences significant seasonal variation 

over the course of the year. The windier part of the year lasts for 5.4 months, from April 

24 to October 5, with average wind speeds of more than 8.1 miles per hour. 

The windiest month of the year in Manatuto is July, with an average hourly wind speed 

of 10.9 miles per hour. 

The calmer time of year lasts for 6.6 months, from October 5 to April 24. 

The calmest month of the year in Manatuto is November, with an average hourly wind 

speed of 5.5 miles per hour as can be seen in Figures 6.7 and 6.8 below. 
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Figure 6.7 ï Average Wind Speed in Manatuto 

 

 

 

 

 

 

 

Source: Weatherspark, (January 2024). 

Figure 6.8 ï Wind Direction in Manatuto 

 

 

 

 

 

 

 

 

Source: Weatherspark, (January 2024). 

Cyclones 

The tropical cyclone season in East Timor normally occurs from November to April. 

The mean occurrence over the Timor-Leste region is around 0.2 per year (Kirono 

2010). A severe cyclone has not been recorded since January 1993, when 400 houses 

were destroyed. The Figure 6.9 below shows the tropical cyclone path. 
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Figure 6.9 ï Tropical Cyclone Path in Timor-Leste 

 

 

 

 

 

 

 

 

 

 

 

Flooding 

Flooding is a common problem in Timor-Leste, especially in the low-lying coastal plains 

along the southern shores. On a smaller scale, flooding from overflowing rivers also 

occur in the project area, especially in low-lying areas like Manatuto Town. Large 

amounts of sediments and gravel washed out from the upper catchments, during high 

intensity rainfalls, are deposited in low-lying downstream river sections. 

Anthropogenic effects, such as deforestation, shifting cultivation, and subsequent soil 

erosion, are contributing to increased sediment loading of rivers and have a multiplier 

effect on flooding. This was confirmed in Manatuto town as some residents expressed 

that they experienced flooding every year or every rainy season with the inundation 

reaches up to 1m level. The floodwater, however, subsides in 2-3 hours. 

Flood modeling was conducted for the proposed site. Storm durations of 3 hours were 

modelled for each Annual Exceedance Probability (AEP)1 scenario, with the peak flood 

conditions derived by calculating the envelope of maximum values across all the storm 

durations. With respect to floodplain management, flood hazard is a measure of 

potential harm or a situation with potential to result in loss of property or life. There are 

numerous factors that can be used to assess flood hazard, but typically it is determined 

as a measure of flow depth and flow velocity. 

 
1 The probability of a flow of a certain size occurring in any river or stream. 
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From the flood depth and velocities maps it is clear that the upper (southern) part of 

the proposed site are more prone to the flood with maximum depth to 2.39 m and 2.96 

m for 10 % and 1% AEP respectively. The central portion nearby to the creek are 

experiencing some lesser maximum flood depth. Majority of Eastern part of the site are 

getting negligible (lesser than 0.1 m) amount of flood depth for both flood event. Along 

the creek the maximum velocity is observed in southern portion with the value of 2.9 

m/s for 10 % AEP and 3.2 m/s for 1 % AEP event. 

As per the modeling results, during 1% and 10% of the AEP floods, the small cross 

sectioned water course through the development site is not expected to be able to 

contain the flood waters. It breaks out to fill the flood plains in the low-lying areas. 

During these floods, there are large areas of the flood plain that are unsafe for people 

and vehicles, and during a 1 % AEP flood, some areas may be unsuitable for 

vulnerable buildings. 

6.1.2 Topography 

The physiographic features of Manatuto are characterized by a combination of coastal 

plains and mountainous terrain. The coastal plain is relatively flat and low-lying, with 

some small bays and coves. The plain is also home to several wetlands and estuaries. 

The plain is also low-lying and vulnerable to flooding during heavy rain. The higher 

elevations of the municipality are covered by tropical rainforest, which is rich in 

biodiversity and serves as an important water catchment area for the region. The 

mountainous terrain can also be a source of landslides in the area, especially during 

heavy rains. The highest point in the municipality is located at an elevation of around 

600 meters as can be seen in Figure 6.10 below. 

Figure 6.10 - Manatuto solar site over Digital terrain Model (DTM) 
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6.1.3 Geology 

Timor Island is located in a tectonic region known as the Banda Arc. The Banda Arc is 

a west facing horse-shoe shaped tectonic boundary to the east of Indonesia which 

marks the collision zone of the Indo-Australian Pate, the Pacific Plate and the Eurasian 

Plate. Timor Island originated due to the collision between the northwestern edge of 

the Australian continent and a former oceanic subduction zone and it is an aggregation 

of continental fragments (part of Australian plate), deep marine sediments, oceanic 

crust and Quaternary sediments. Seismic data suggests that Timor Island is an 

accretionary prism (or wedge) formed from marine sediments and slices of the old 

Australian cratonic rocks. 

In this area, geological basement consist of the Pre-Permian Lolotoi Complex which 

has thrusted over the younger formations, Permian Atahoc and Cribas FM, Triassic 

Aitutu FM, Jurassic-Cretaceous Wailuli FM and Middle Miocene Bobonaro Scaly Clay. 

The Lolotoi Complex is composed mostly of basic schist and amphiborite (Laclubar 

metamorphic massif). Atahoch and Cribas Formation are black pyritic shale, silty shale, 

limestone and sandstone etc. exposed in only small area around Atahoc village. Aitutu 

Formation includes a calcilutite, shale and sandstone sequence and contains a basal 

radiolarian limestone. Wailuli Formation is predominantly clay, marine shale, marl and 

fine-grained limestone.  

The origin that preceded the deposition of the Viqueque Formation (upper Miocene) 

resulted in the placement Scaly Clay of large thrust sheets of Permian rocks and the 

placement of a huge gravity-slide deposit, the Bobonaro Scaly Clay. The Figure 6.11 

below provides the geologic map of Timor-Leste. 
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Figure 6.11 ï Geological Map of Timor-Leste 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The young geological age and the high rate of tectonic uplift, combined with the 

presence of weak, poorly consolidated strata, produces intractable stability, slope 

failure, and erosion problems in many areas. Landslides and erosion are one of the 

most common environmental risks in the project area, resulting from interactions 

between water flow and soil. 

Intermittent occurrence of heavy rain, slow erosion-deposition, rapid mass washing 

processes, including rock falls and landslides, the weaknesses underlying in the rocks 

coupled with the steep terrain, make erosion and sedimentation significantly active 

geological processes in Timor-Leste. The main cause of landslides is the nature of the 

sedimentary rocks, low mechanical strength of the underlying strata during spells of 

persistent torrential rain, topography and intensity of rainfall as well as saturation and 

poor drainage and undercutting and erosion of the road earthworks. 
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Other significant factors that contribute to soil erosion in the mountainous and hilly 

parts of the subproject area are grazing and burning. Old pasture is not so palatable 

or nutritious to cattle and goats and therefore farmers periodically burn old pasture 

grass to stimulate growth of new green pasture for grazing. In combination the frequent 

over grazing of the slopes by cattle and goats and the periodic burning of established 

grass cover will hasten soil erosion in times of heavy precipitation, especially in spaces 

where cattle and goats have grazed out local areas and burning exposes soils to 

erosion. 

6.1.4 Air and Noise 

Air Quality 

It is worth mentioning that our team initially attempted to collect data on sulfur oxides 

(SOx) and nitrogen oxides (NOx) during the first day of fieldwork but recorded zero 

concentrations for both pollutants. We decided not to continue to collect data for SOx 

and NOx on the next field visit. SOx and NOx are significant contributors to air pollution 

and can have adverse effects on human health and the environment. The absence of 

detectable concentrations of these pollutants at the site is indeed an interesting finding 

and suggests that the air quality in that specific location is exceptionally clean and 

pristine. 

Monitoring Locations 

The air quality and noise levels were monitored at the following two locations in Figure 

6.12 below: 

Location 1 ï shown as EDTL 13 

Location 2 ï shown as Proposed Location 2 

Air Quality ï Day 1 

Figures 6.13 and 6.14 illustrate the overall trends in air quality at AQ1 and AQ4, 

respectively. At AQ1, the mean concentration for PM2.5 is calculated at 1.76 mg/m³ 

with a standard deviation of 1.24 mg/m³, while for PM10, the mean concentration 

stands at 2.47 mg/m³ with a standard deviation of 2.57 mg/m³. At AQ4, the mean 

concentration for PM2.5 is calculated at 3.78 mg/m³ with a standard deviation of 3.95 

mg/m³, while for PM10, the mean concentration stands at 4.20 mg/m³ with a standard 

deviation of 3.50 mg/m³. Most of the data indicated by twice the standard deviation 

(representing the 95% upper boundary) are as follows: At AQ1, air quality 

concentrations typically remain below 4.24 mg/m³ for PM2.5 and below 7.61 mg/m³ for 
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Figure 6.12 ï Monitoring Locations for ambient Air Quality and Noise Monitoring 
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PM10. At AQ4, air quality concentrations typically remain below 9.68 mg/m³ for PM2.5 

and below 11.19 mg/m³ for PM10. 

Figure 6.13 ï Overall trends in air quality at AQ1 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.14 ï Overall trends in air quality at AQ4 

 

 

 

 

 

 

 

 

 

 

 

 

Based on the boxplot of air quality observed at day 1, we have an outlier in the 

distribution of the data. If Air Quality is greater than Quartiles 3 + 1.5 x IQR then 

concentration is an outlier. An outlier is an abnormal concentration of the air quality 

that does not reflect overall PM 2.5 and PM 10 concentration but at an extreme value 

that is caused by specific event during data collection. For AQ 1, concentration of PM 

2.5 greater than 3.5 mg/m³ and PM 10 greater than 6 mg/m³ is considered and outlier. 
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Similarly, for AQ 4 concentration of PM 2.5 greater than 8 mg/m³ and PM 10 greater 

than 8 mg/m³ is considered and outlier. 

At AQ1, outliers are suspected to have been correlated with heavy smoke from 

passing vehicles or occasional smoke from travelers parking near the air quality 

equipment. At AQ4, outliers are related to dust and smoke resulting from windy 

conditions, as well as occasional smoke from the local community going to the beach 

who passes near the equipment. 

Table 6.1: Number summary of Air Quality at Day 1 

 AQ1 (mg/m3) AQ4 (mg/m3) 

 PM2.5 PM10 PM2.5 PM10 

Minimum 1 1 1 2 

Quartiles 1 1 1 3 3 

Quartiles 2 2 2 4 4 

Quartiles 3 2 3 5 5 

Maximum 14 38 11 11 

Interquartile 

Range (IQR) 

1 2 2 2 

1.5 x IQR 1.5 3 3 3 

Quartile 3 + 

1.5x IQR 

3.5 6 8 8 

 

Figure 6.15 ï Box Plots for Air Quality 
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Air Quality ï Day 2 

Figures 6.16 and 6.17 illustrate the overall trends in air quality at AQ2 and AQ5, 

respectively. In AQ 2, the mean concentrations are 3.78 mg/m³ for PM2.5 and 4.20 

mg/m³ for PM10. The standard deviations are 2.95 and 3.50 for PM2.5 and PM10, 

respectively. The 95% upper boundaries, which provide a range within which 95% of 

the data is expected to fall, are 9.68 mg/m³ for PM2.5 and 11.19 mg/m³ for PM10. 

For AQ 5, the mean concentrations are slightly higher, with values of 3.88 mg/m³ for 

PM2.5 and 4.29 mg/m³ for PM10. The standard deviations are lower than those of 

AQ 2, standing at 1.78 for PM2.5 and 2.01 for PM10. The 95% upper boundaries for 

AQ 5 are 7.44 mg/m³ for PM2.5 and 8.30 mg/m³ for PM10. 

Figure 6.16 ï Overall trends in air quality at AQ2 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.17 ï Overall trends in air quality at AQ5 
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Like day 1, particulate matter concentrations at day 2 also show outliers. The outliers 

are caused by similar occurrences as described in day 1. For AQ 2, concentration of 

PM 2.5 greater than 9.5 mg/m³ and PM 10 greater than 9.5 mg/m³ is considered and 

outlier. Similarly, for AQ 4 concentration of PM 2.5 greater than 8 mg/m³ and PM 10 

greater than 10.5 mg/m³ is considered and outlier. 

Table 6.2: Number summary of Air Quality at Day 2 

 AQ1 (mg/m3) AQ4 (mg/m3) 

 PM2.5 PM10 PM2.5 PM10 

Minimum 1 1 1 1 

Quartiles 1 2 2 2 3 

Quartiles 2 4 4 5 5 

Quartiles 3 5 5 5 6 

Maximum 35 40 11 14 

Interquartile 

Range (IQR) 

3 3 3 3 

1.5 x IQR 4.5 4.5 4.5 4.5 

Quartile 3 + 

1.5x IQR 

9.5 9.5 9.5 10.5 

 

Figure 6.18 ï Box Plots for Air Quality at day 2 
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Air Quality ï Day 3 

On day 3 (figures 6.19 and 6.20), air quality data reveals notable distinctions between 

AQ3 and AQ6. For AQ3, the mean concentrations are 6.41 mg/m³ for PM2.5 and 7.18 

mg/m³ for PM10, with standard deviations of 2.40 and 1.71, respectively. The 95% 

upper boundaries are 11.21 mg/m³ for PM2.5 and 10.59 mg/m³ for PM10. In contrast, 

AQ6 displays lower mean concentrations, with values of 5.27 mg/m³ for PM2.5 and 

6.05 mg/m³ for PM10. The standard deviations for AQ6 are also lower, standing at 

1.71 for PM2.5 and 1.91 for PM10. The 95% upper boundaries for AQ6 are 8.69 

mg/m³ for PM2.5 and 9.87 mg/m³ for PM10. 

The 95% upper boundaries provide a range within which we can expect 95% of the 

data to fall. In AQ3, the 95% upper boundary for PM2.5 is 11.21 mg/m³. This means 

that, under normal circumstances, 95% of the observed PM2.5 concentrations would 

be expected to be below this value.  

Figure 6.19 ï Overall trends in air quality at AQ3 

 

 

 

 

 

 

 

 

Figure 6.20 ï Overall trends in air quality at AQ6 
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Like day 1 and day 2, concentration of particulate matter collected also shows outliers 

but not as intense. As we can see from figure 28, outliers (represented by red square) 

are not as many as compared to day 1 and day 2 outliers. This might be because day 

is only observed for 12-hr period and has less data points or the air quality on that day 

was somehow consistent overall. 

For AQ 3, concentration of PM 2.5 greater than 10 mg/m³ and PM 10 greater than 11 

mg/m³ is considered and outlier. Similarly, for AQ 6 concentration of PM 2.5 greater 

than 9 mg/m³ and PM 10 greater than 10 mg/m³ is considered and outlier. 

Table 6.3: Number summary of Air Quality at Day 3 

 AQ3 (mg/m3) AQ6 (mg/m3) 

 PM2.5 PM10 PM2.5 PM10 

Minimum 3 3 3 4 

Quartiles 1 5 6 4 5 

Quartiles 2 7 8 5 6 

Quartiles 3 7 8 6 7 

Maximum 34.9 11 23 24 

Interquartile 

Range (IQR) 

2 2 2 2 

1.5 x IQR 3 3 3 3 

Quartile 3 + 

1.5x IQR 

10 11 9 10 

Figure 6.21ï Box Plots for Air Quality at Day 3 
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Looking at the progression of PM2.5 concentrations over the three days, AQ1 recorded 

a mean concentration of 1.76 mg/m³, AQ2 had a mean of 3.78 mg/m³, and AQ3 showed 

a higher mean of 6.41 mg/m³. Despite the increase, all three days remained 

significantly below the IFC/WHO interim target of 25 mg/m³, indicating consistently 

favorable air quality. The PM10 concentrations displayed a similar pattern, with AQ1, 

AQ2 and AQ3 reporting means of 2.47 mg/m³, 4.20 mg/m³, and 7.18 mg/m³, 

respectivelyðall below the IFC/WHO interim target of 50 mg/m³.  

Comparing the two locations, AQ1 at EDTL 13 and AQ4 at Proposed Location 2, the 

PM2.5 concentrations were 1.76 mg/m³ and 3.78 mg/m³, respectively. Both locations 

demonstrated concentrations well below the IFC/WHO interim target of 25 mg/m³. 

Similarly, the PM10 concentrations for AQ1 and AQ4 were 2.47 mg/m³ and 4.20 mg/m³, 

again remaining within the acceptable range.  

The identification of outliers is crucial in understanding abnormal concentrations that 

deviate from the overall air quality patterns. On Day 1, both AQ1 and AQ4 exhibited 

outliers, primarily attributed to events such as heavy smoke from passing vehicles, 

occasional smoke from travelers parking near the air quality equipment, and dust and 

smoke resulting from windy conditions. Day 2 continued to show outliers in AQ2 and 

AQ5, associated with similar occurrences as on Day 1. However, Day 3 displayed 

fewer outliers in AQ3 and AQ6, possibly due to a shorter observation period or more 

consistent air quality during that day.  

In conclusion, the air quality data analysis reveals a generally positive picture, with 

particulate matter concentrations consistently meeting or surpassing the IFC/WHO 

interim targets. The occasional outliers, while indicative of specific events affecting 

concentrations, do not significantly impact the general trend. 

Noise 

Noise Level-Day 1 

Table 6.4 below shows noise level data for EDTL 13 at day 1 (NL1). When analyzing 

the noise level data for EDTL13 on Day 1, we observed distinct variations between 

nighttime and daytime periods. During the overall 24-hour period, the mean noise level 

was approximately 54.92 dB, with a standard deviation of 4.58 dB. Nighttime noise 

levels were characterized by a slightly lower mean of around 53.61 dB and a narrower 

range, with a minimum of 48.97 dB and a maximum of 57.97 dB.  

In contrast, daytime noise levels exhibited a slightly higher mean of approximately 

56.23 dB and a broader range, with a minimum of 41.77 dB and a maximum of 64.35 

dB. These findings highlight the diurnal variations in noise levels, with noise being 
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generally quieter during nighttime hours and more variable and intense during the 

daytime. 

Table 6.4. NL1 (EDTL13-Day 1): 

  Overall (24-hr) Nighttime Daytime  

Mean (dB) 54.92 53.61 56.23 

Median (dB) 55.38 54.25 56.81 

Std. Deviation (dB) 4.58 3.18 5.48 

Minimum (dB) 41.77 48.96 41.77 

Maximum (dB) 64.35 57.97 64.35 

Range (dB) 22.58 9.01 22.58 

 

Table 6.5 below shows noise level data for proposed location 2 on day 1 (NL4). When 

analyzing the noise level data for Proposed Location 2 on Day 1, clear distinctions 

emerged between nighttime and daytime noise patterns. The overall mean noise level 

for the 24-hour period was approximately 39.87 dB, with a standard deviation of 8.21 

dB. During nighttime hours, the mean noise level was lower at about 35.60 dB, 

displaying relative consistency, while daytime hours showed a notably higher mean 

noise level of approximately 44.15 dB, with greater variability. Nighttime periods also 

had a narrower range of noise levels, ranging from 27.77 dB to 46.84 dB, whereas 

daytime levels spanned from 33.37 dB to 58.99 dB. This analysis underscores the 

diurnal variations in noise levels, highlighting quieter nights and more variable, intense 

noise during the day. 

Table 6.5. NL4 (Proposed Location 2-Day 1) 

  Overall (24-hr) Nighttime Daytime  

Mean (dB) 39.87 35.60 44.15 

Median (dB) 37.35 35.33 42.79 

Std. Deviation (dB) 8.21 5.08 8.67 

Minimum (dB) 27.77 27.77 33.37 

Maximum (dB) 59.00 46.84 59.00 

Range (dB) 31.23 19.07 25.63 

 

Figure 6.22 indicates that EDTL13 exhibits a consistently higher noise level over a 24-

hour observation period in comparison to proposed location 2. Additionally, it is evident 

that EDTL13 displays less variation, with a standard deviation of 4.58 dB, whereas 

proposed location 2 demonstrates considerably greater variability with a standard 

deviation of 8.21 dB. The lower variation observed in EDTL13 can be attributed to its 

proximity to a main road, which experiences a constant flow of vehicle traffic. In 

contrast, proposed location 2 is situated far from the main road, where vehicle traffic is 

infrequent, and other sources of noise, such as animal sounds and people cutting tree 

branches, contribute to the greater variability in noise levels.  
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(a) 

 
(b) 

Figure 6.22. Noise Level at Day 1-NL1 and NL4 
 

The analysis reveals that noise levels at EDTL13 frequently surpass the IFC guidelines 

of 55 dB during daytime hours. In contrast, Proposed Location 2 consistently maintains 

lower noise levels, aligning with the IFC daytime guidelines. During nighttime hours, 

noise levels at EDTL13 consistently exceed the IFC guidelines, while Proposed 

Location 2 maintains significantly lower noise levels, adhering to the IFC guidelines. It 

is important to note that these IFC guidelines are designed to ensure that the noise 

impact of a specific project on residential and commercial areas does not exceed 45 

dB during nighttime and 55 dB during daytime. Given that the data collected is intended 

to establish a baseline for noise levels, it does not violate any regulatory standards. 

Furthermore, it's worth mentioning that the noise levels at EDTL13 that exceed the IFC 

guidelines are primarily attributed to vehicle traffic rather than the project itself. 

Noise Level-Day 2 

Table 6.6 below presents noise level data for EDTL13 on day 2 (NL2). When analyzing 

the noise level data for EDTL13 on Day 2, we observed notable distinctions between 

nighttime and daytime periods. Over the entire 24-hour span, the mean noise level 

stood at approximately 53.64 dB, with a standard deviation of 5.94 dB. During the 

nighttime hours, noise levels exhibited a slightly lower mean of around 50.82 dB, 
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accompanied by a narrower range, with a minimum of 35.04 dB and a maximum of 

58.59 dB. In contrast, daytime noise levels showed a slightly higher mean of 

approximately 56.45 dB and a broader range, with a minimum of 53.13 dB and a 

maximum of 59.60 dB.  

Table 6.6. NL2 (EDTL13-Day 2) 

  Overall (24-hr) Nighttime Daytime 

Mean (dB) 53.64 50.82 56.45 

Median (dB) 55.74 52.09 56.10 

Std. Deviation (dB) 5.94 7.18 2.24 

Minimum (dB) 35.04 35.04 53.13 

Maximum (dB) 59.60 58.59 59.60 

Range 24.56 23.55 6.47 

 

Table 6.7 below presents noise level data for Proposed Location 2 on day 2 (NL2-PL2). 

When analyzing the noise level data for Proposed Location 2 on Day 2, we observed 

notable distinctions between nighttime and daytime periods as well. Over the entire 24-

hour period, the mean noise level was approximately 43.61 dB, with a standard 

deviation of 10.21 dB. During the nighttime hours, noise levels had a slightly lower 

mean of around 39.09 dB, accompanied by a narrower range, featuring a minimum of 

31.94 dB and a maximum of 53.95 dB.  

In contrast, daytime noise levels showed a slightly higher mean of approximately 48.13 

dB and a broader range, with a minimum of 35.68 dB and a maximum of 64.92 dB. 

These findings emphasize the diurnal variations in noise levels at Proposed Location 

2, with nighttime hours generally experiencing quieter conditions and daytime hours 

characterized by greater variability and heightened noise levels. 

Table 6.7. NL5 (Proposed Location 2-Day 2) 

  Overall (24 hr) Nighttime Daytime 

Mean (dB) 43.61 39.09 48.13 

Median (dB) 41.23 40.55 43.78 

Std. Deviation (dB) 10.21 7.06 11.10 

Minimum (dB) 31.94 31.94 35.68 

Maximum (dB) 64.92 53.95 64.92 

Range (dB) 32.97 22.00 29.23 
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(a) 

 
(b) 

Figure 6.23. Noise Level at Day 2-NL2 and NL5 

 

Figure 6.23 reveals distinct noise level differences between EDTL13 and Proposed 

Location 2. EDTL13 records a consistently higher mean noise level, approximately 

53.64 dB, compared to Proposed Location 2, which reports a lower mean of about 

43.61 dB. Nighttime noise levels at EDTL13 are comparatively higher, with a mean of 

around 50.82 dB, while Proposed Location 2 boasts quieter nighttime conditions with 

a mean of approximately 39.09 dB.  

In the daytime, EDTL13 exhibits a mean noise level of roughly 56.45 dB, whereas 

Proposed Location 2 maintains a lower mean of about 48.13 dB. The standard 

deviation in EDTL13 is notably lower, at 5.94 dB, indicating less variability in noise 

levels. This variability is consistent with day 1 data. Lower variation in EDTL13 can be 

attributed to its proximity to a main road with constant vehicle traffic. In contrast, 

Proposed Location 2, situated farther from the main road, experiences infrequent 

vehicle traffic and higher variability in noise levels. 
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EDTL13 demonstrates nighttime noise levels with a mean of approximately 50.82 dB, 

which comfortably falls below the IFC guideline for nighttime noise (55 dB), suggesting 

compliance with these standards. Its daytime noise levels, though slightly exceeding 

the guideline, align with the understanding that this data serves as a baseline, not 

indicating a violation of regulatory standards.  

In contrast, Proposed Location 2 maintains quiet nighttime conditions with a mean of 

around 39.09 dB, well below the IFC nighttime guideline. Its daytime noise levels, with 

a mean of approximately 48.13 dB, also adhere to the IFC guidelines. Both locations, 

therefore, exhibit noise levels that are in line with the IFC standards, with Proposed 

Location 2 consistently meeting the guidelines for both nighttime and daytime noise 

levels. 

Noise Level-Day 3 

Unlike day 1 and day 2 noise level data, day 3 noise level is only observed for 12-hr 

period. Table 6.8 presents the noise level data for EDTL13 on Day 3 (NL3). When 

evaluating the noise data for EDTL13 on Day 3, distinct differences between nighttime 

and daytime periods become evident. Over the entire 24-hour duration, the mean noise 

level registers at approximately 57.06 dB, accompanied by a standard deviation of 4.89 

dB.  

During the nighttime hours, the noise levels are characterized by a slightly higher mean 

of around 61.33 dB and a more confined range, with a minimum of 57.14 dB and a 

maximum of 68.84 dB. Conversely, daytime noise levels exhibit a slightly lower mean 

of approximately 55.64 dB and a broader range, with a minimum of 49.26 dB and a 

maximum of 62.22 dB. These findings underscore the diurnal variations in noise levels 

at EDTL13, with nighttime hours being noisier yet less variable and daytime hours 

showing quieter conditions but with increased variability. 

Table 6.8. NL3 (EDTL13-Day 3) 

  Overall (12 hr) Nighttime Daytime 

Mean (dB) 57.06 61.33 55.64 

Median (dB) 56.51 58.00 55.46 

Std. Deviation (dB) 4.89 6.52 3.63 

Minimum (dB) 49.26 57.14 49.26 

Maximum (dB) 68.84 68.84 62.22 

Range (dB) 19.58 11.69 12.96 

 

Table 6.9 provides the noise level data for Proposed Location 2 on Day 3 (NL3-PL2). 

Analyzing the noise data for Proposed Location 2 on Day 3, significant differences 

between nighttime and daytime periods become apparent. Over the 12-hour period, 
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the mean noise level is approximately 44.26 dB, with a standard deviation of 9.03 dB, 

indicating moderate variability. During the nighttime hours, the noise levels are 

characterized by a lower mean of about 40.27 dB and a narrower range, with a 

minimum of 34.53 dB and a maximum of 46.01 dB.  

Conversely, daytime noise levels exhibit a slightly higher mean of approximately 45.06 

dB and a broader range, with a minimum of 36.43 dB and a maximum of 62.00 dB. 

These findings highlight the diurnal variations in noise levels at Proposed Location 2, 

with nighttime hours generally being quieter and less variable, while daytime hours are 

noisier and more variable, showcasing the contrast in noise characteristics throughout 

the 12-hour day. 

Table 6.9. NL6 (Proposed Location 2-Day 3) 

  Overall (12 hr) Nighttime Daytime 

Mean (dB) 44.26 40.27 45.06 

Median (dB) 41.16 40.27 41.16 

Std. Deviation (dB) 9.03 8.12 9.38 

Minimum (dB) 34.53 34.53 36.43 

Maximum (dB) 62.00 46.01 62.00 

Range (dB) 27.47 11.48 25.57 
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Figure 6.24. Noise Level at Day 3-NL3 and NL6 

 

EDTL13 records a mean nighttime noise level of approximately 61.33 dB, notably 

exceeding the IFC nighttime guideline of 55 dB, indicating non-compliance during 

nighttime hours. Conversely, its daytime mean noise level, around 55.64 dB, falls within 

the IFC daytime guideline of 55 dB, demonstrating adherence during the daytime. In 

contrast, Proposed Location 2 maintains peaceful nighttime conditions with a mean 

noise level of approximately 40.27 dB, well below the IFC nighttime guideline of 55 dB, 

showcasing compliance during nighttime hours. Its daytime mean noise level, 

approximately 45.06 dB, aligns with the IFC daytime guideline of 55 dB, indicating 

consistency with IFC standards throughout the day.  

In summary, on Day 3, EDTL13 exhibits non-compliance with the IFC guideline for 

nighttime noise levels but adheres to the guideline during the daytime. In contrast, 

Proposed Location 2 consistently meets IFC standards for both nighttime and daytime 

noise levels, ensuring that noise levels align with recommendations for residential and 

commercial areas. 

To summarize and compare between different days: 

¶ Day 1: 

EDTL13: On Day 1, EDTL13 experienced a mean noise level of approximately 53.64 

dB over the 24-hour period. During nighttime, the mean noise level was 50.82 dB, and 

during daytime, it was 56.45 dB. Nighttime noise levels were quieter compared to 

daytime, showing a clear diurnal pattern. 

Proposed Location 2: On the same day, Proposed Location 2 exhibited a lower mean 

noise level of approximately 43.61 dB. Nighttime noise levels were quieter at 39.09 dB, 

while daytime levels were at 48.13 dB. Like EDTL13, daytime noise levels at Proposed 

Location 2 exceeded nighttime levels. 

¶ Day 2: 

EDTL13: On Day 2, EDTL13 recorded a mean noise level of approximately 53.64 dB 

over the 24-hour period. During nighttime, the mean was 50.82 dB, and during daytime, 

it was 56.45 dB, following the same diurnal pattern as Day 1. 

Proposed Location 2: On Day 2, Proposed Location 2 displayed a lower mean noise 

level of approximately 43.61 dB. Nighttime noise levels were quieter at 39.09 dB, while 

daytime levels were at 48.13 dB, mirroring the pattern observed on Day 1. 

¶ Day 3: 
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EDTL13: On Day 3, EDTL13 had a mean noise level of approximately 57.06 dB over 

the 12-hour period. Nighttime noise levels increased to 61.33 dB, while daytime levels 

were 55.64 dB, indicating noisier nighttime conditions. 

Proposed Location 2: On the same day, Proposed Location 2 recorded a mean noise 

level of approximately 44.26 dB over the 12-hour period. Nighttime noise levels were 

quieter at 40.27 dB, and daytime levels were at 45.06 dB, showing a similar diurnal 

pattern to Day 2. 

In summary, the comparisons reveal that EDTL13 consistently experienced higher 

noise levels than Proposed Location 2 across all three days. Daytime noise levels were 

generally noisier compared to nighttime at both locations, and the extent of daytime 

noise variation was higher at EDTL13. However, it's essential to note that on Day 3, 

EDTL13 experienced nighttime noise levels that exceeded the IFC guideline, while 

Proposed Location 2 consistently met the IFC standards for both nighttime and daytime 

noise levels.  

6.1.5 Surface and Ground water 

Surface Water 

Water sampling was conducted by the Halona Serena field survey team at the 

"AITEAS" and "We-Lu" Springs, which greatly helped in understanding the 

environmental health of these vital water sources and contribute to the safeguarding 

of the local ecology. These Springs are located outside the boundary of the project site 

as seen in Figure 6.12 above. In the past, Spring water was used drinking purposes 

by the local community but since recent times, it has not been used for drinking 

purposes as local communities now have water directly pumped into their homes. 

Table 6.10: ï Coordinates for Surface water sampling 

Location Latitude Longitude 

Aiteas Spring 8 Á 31ǋ 15.79320" S 126Á 8 ǋ 36.19" E 

We-Lu Spring 8 Á 31ǋ 2.54670" S 126Á 8 ǋ 30.43" E 

 

These Springs are situated beyond the project boundary (approximately 300 meters 

uphill), and this geographical location is clearly illustrated in Figure 6.12 above. Due to 

their placement outside the defined project area, these springs will not pose any 

obstacles or hindrances to the implementation of the construction plan for the project. 

Thus, other, the project's development and construction activities will not be affected 
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by the presence of these springs since they are located beyond the project's 

designated boundaries.  

The selected parameters to be analyzed for each water source include Conductivity, 

Total Suspended Solid (TSS), pH, Total Nitrogen, Total Phosphorus, Biological 

Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Dissolved Oxygen (DO), 

and Total Coliform. By rigorously evaluating these parameters, the study aims to 

comprehensively assess the quality of surface water resources.  

As per IFC-EHS standards, discharge of water utility to groundwater and surface water 

should not result in contamination higher than local water quality. Table 6.11 outlines 

several important water quality parameters that are used to indicate allowable for 

discharging to ground and surface water. It is also important to note that some 

standards like using CFU for measuring of micro bacteria in water to correlate with IFC-

EHS standard 1CFU = 1 MPN. In addition, IFC-EHS also emphasizes that temperature 

of wastewater prior to discharge does not result in an increase greater than 3°C of 

ambient temperature. 

Both springs have TSS levels significantly below the IFC guideline value of 50 mg/L. 

This indicates low levels of suspended solids in the water, suggesting good water 

clarity. The pH values for both springs are within the IFC recommended range of 6-9, 

indicating water quality suitable for various aquatic life forms. Nutrients (Total Nitrogen 

and Total Phosphorus), both springs have nutrient levels well below the IFC guideline 

values of 10 mg/L for total nitrogen and 2 mg/L for total phosphorus. This is positive 

for preventing eutrophication.  

Both springs have BOD and COD values significantly below the IFC guideline values 

of 30 mg/L and 125 mg/L, respectively. Low BOD and COD levels indicate minimal 

organic pollution in the water. The total coliform count for Aiteas Spring is well below 

the IFC guideline of 400 CFU/100 mL. However, We-Lu Spring exceeds this guideline. 

Table 6.11: ï Laboratory Result of Surface Water Parameter for Aiteas and We-

Lu Spring 

Parameter Unit We-Lu 

Spring 

Aiteas 

Spring 

IFC 

Guidelines 

Notes 

Conductivity µS/cm 1058 1144 <1500 Below 

Total Suspended 

Solid (TSS) 

mg/L 3 7.5 50 Below 

pH - 8.1 8 6-9 Acceptable 
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Both springs generally meet or surpass the IFC guideline values for treated sanitary 

sewage discharge for most parameters. The primary concern is the high total coliform 

count in We-Lu Spring, indicating potential microbial contamination. As both springs 

are located outside the proposed project area. The water parameters here are 

presented as baseline. High total coliform in We-Lu spring is of no concern relative to 

construction plan and development of the project. 

Ground water 

No ground water sampling and testing has been conducted so far since no ground 

water wells/bores are present in the project area at present. However, prior to 

commencement of construction, it shall be ensured that as a part of establishment of 

the pre-construction baseline, ground water sampling in the project site is conducted.  

Furthermore, as mentioned earlier, the underlain geological formation in Manatuto 

municipality is the Quarternary River Valley Alluvium (Qa), a shallow formation about 

1 to 10 metres deep deposited by river water. From a hydrogeological standpoint, inter-

granular groundwater flow is likely to be high but the small horizontal and vertical 

scopes of the aquifer limit the potential groundwater yield. Higher groundwater yield 

may be found in this type of aquifer when the aquifer is interacting with larger ones. 

6.1.6 Coastal and Sea Water 

Sea water quality is generally good in many areas based on observation but heavy 

rains in the wet season result in large quantities of nutrients, silt, soil and gravel being 

released into rivers and transported to the coast as a result of removal of vegetation 

from land due to poor farming practices and illegal logging. This results in poor coastal 

water quality, particularly near the estuaries of rivers, and brown sediment plumes can 

Total Nitrogen mg/L 0.76 0.54 10 Below 

Total Phosphorus mg/L 0.023 0.011 2 Below 

Biological Oxygen 

Demand (BOD) 

mg/L 2.90 3.08 30 Below 

Chemical Oxygen 

Demand (COD) 

mg/L 3.28 3.43 125 Below  

Dissolved Oxygen 

(DO) 

mg/L 7.62 7.71 >9 Below 

Total Coliform CFU/1

00 mL 

1300 <18 400 Above 
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be observed many hundreds of meters out to sea and up and down the coasts. This 

potentially has severe effects on corals and the coastal reef communities in those 

areas. Rains also erode nutrients, silt and soil from areas where vegetation has been 

removed along the coast but these materials are often retained within the mangrove 

communities and salt flats that proliferate along the coast. 

6.1.7 Soil 

The geotechnical assessment shows that the alignment traverses several soil types; 

scaly clay, river terrace deposits and alluvial sediments, through very condensed 

gravel and sand sequences. The fluvial fan is mainly composed of coarse (gravel and 

sand) granular deposits. In the high mountain area, the soil is underlain by Aitutu 

Formation and talus deposits. 

Timor-Leste is unique among the major islands of the Sunda archipelago in that it is 

not of volcanic origin. Timor-Leste is a continental fragment, composed largely of 

limestone and other sedimentary deposits. The island is geologically young, with steep 

and unstable slopes, deep valleys and prone to flash floods. 

A detailed geotechnical investigation on the proposed site was conducted that showed 

that the site consists of óôVery stiff to hard dark brown Lean CLAY with Sand (CL) with 

low plasticity / Medium dense to very dense dark brownish grey Silty fine to coarse 

SAND with Gravel (SM) / Medium dense to very dense dark greyish brown Sandy SILT 

with Gravel (ML) with low plasticity up to maximum exploration depths +5 môô. 

6.1.8 Data collection Methodology 

Flora and Fauna 

The ecological surveys to collect the required data on flora and fauna present in the 

project area were conducted through direct observation of the project site, allowing the 

field survey team of Halona Serena to carefully identify and capture images of the 

diverse aquatic and terrestrial flora and fauna present in the area. The field team also 

carefully observed the natural habitat and documented the different types and species 

of aquatic plants and animals thriving in the water bodies. They also explored the 

terrestrial landscape, recording the various flora and fauna, including mammals and 

birds. 

For the assessment of marine flora and fauna, direct underwater observation was not 

part of the methodology. Instead, data was gathered by engaging with the local 

population and local fishermen through collaboration with these stakeholders to collect 
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valuable information and insights related to marine life, including species, habitats, and 

ecological characteristics in the Laleia area. 

Ecological surveys for marine flora were carried out primarily through visual 

observations and by conducting interviews with local community members and 

fishermen residing along the shoreline.  

In addition, extensive review and analysis of existing environmental reports and 

government records, scientific publications and community-generated data relevant to 

the study area were conducted. This desk research provided historical context and 

baseline ecological information, aiding in the preparation of the ecological assessment 

and also helped identify any previous environmental concerns, potentially sensitive 

areas and local species of significance.  

Through this hands-on approach, valuable insights were gained into the ecological 

diversity and richness of the project site. The collected images served as a visual 

record, showcasing the vibrant biodiversity and highlighting species of special 

importance within the area. 

Air Quality  

For the comprehensive assessment of air quality, the handheld HT9600 Air Quality 

Monitor Detector Humidity and Temperature Meter Tester was used, renowned for its 

versatility and multifunctionality. This state-of-the-art device allowed the field data 

collection team to gather critical air particle data, including measurements of PM2.5 

and PM10, temperature, and humidity levels. The HT9600's exceptional performance 

was evident in its wide test ranges, spanning from 0 to 1000 ‘Ὣ/ά3, enabling precise 

and accurate readings across a broad spectrum of air quality conditions. 

An inherent advantage of the HT9600 lies in its high efficiency, delivering not only 

exceptional measurement precision but also maintaining stable performance 

throughout our data collection process. The device's user-friendly design facilitated 

seamless operation, ensuring ease of use for our data collection team. With the aid of 

the HT9600 Air Quality Monitor Detector, we gained valuable insights into the 

concentrations of fine particulate matter (PM2.5 and PM10) as well as vital 

meteorological parameters such as temperature and humidity. Armed with this 

extensive air particle data, we are equipped to assess potential impacts on human 

health, ecosystem integrity and the environment.  

The primary aim of this study is to gather sufficient data for the estimation of average 

concentrations of PM2.5 and PM10. The procedure encompassed the measurement 
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of particulate matter (PM2.5 and PM10) and the gaseous pollutants Sulfur Dioxide 

(SOx) and Nitric Oxide (NOx) are as follows: 

Á Step 1: Equipment Setup and Calibration: The data collection team ensured that 

all air quality monitoring equipment, including the handheld HT9600 Air Quality 

Monitor Detector, was appropriately set up and calibrated prior to each observation. 

Calibration checks were performed to ensure the accuracy and reliability of the 

measurements.  

Á Step 2: Monitoring Locations: Carefully selected monitoring locations, EDTL 13 

and proposed location 2 represented key points within the solar farm project area, 

capturing varying environmental conditions and potential pollution sources. The sites 

were strategically positioned to encompass outdoor air particle settings, considering 

the proximity to the main road, coastal areas, and community settlements. 

Á Step 3: 24-Hour Observance: Air quality data collection was conducted over 24-

hour cycles, spanning different periods during weekdays and weekends. This 

comprehensive approach aimed to capture diverse scenarios and temporal variations 

in air pollution levels.  

Á Step 4: Parameters Monitored: The data collection focused on monitoring PM2.5 

and PM10 as crucial indicators of particulate matter pollution. Additionally, SOx and 

NOx were considered to evaluate the presence of gaseous pollutants in the project 

area.  

Á Step 5: Continuous Monitoring: The HT9600 Air Quality Monitor Detector enabled 

continuous monitoring throughout the observation periods, ensuring a continuous 

stream of data capturing fluctuations in pollutant levels.  

Á Step 6: Analysis and Interpretation: Collected air quality data were analyzed and 

interpreted, comparing them with the IFC guidelines and WHO Air Quality Guidelines. 

This analysis allowed us to assess potential impacts on human health, environmental 

integrity, and the local community. 

Currently, Timor-Leste lacks national ambient air quality standards, air quality policy, 

and legislation within its environmental policies. As a result, air quality assessments 

have typically followed international standards, such as those set by the World Health 

Organization (WHO) and other global organizations. Given the absence of national 

standards for air quality monitoring, this study adopts IFC standards as a guideline. 

The IFC-EHS air quality standard is derived from WHO's Air Quality Guidelines (AQG) 

updated in 2005, which have served as an internationally recognized benchmark for 

understanding the health impacts of air pollution. Although not legally binding criteria, 
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AQG are expert-derived guidelines based on current scientific evidence, aimed at 

mitigating the health consequences of air pollution exposure.  

A working group on air quality guidelines, established by WHO in October 2005, 

determined that no threshold level exists for air quality to be considered entirely safe 

without adverse health effects. Consequently, no specific guideline values can fully 

protect human health. Instead, AQG provides distinct guideline values for individual 

pollutants and outline associated health risks. 

Noise  

The location for noise and air particle monitoring has been thoughtfully devised to 

comprehensively assess the potential impacts of the solar farm project on the acoustic 

environment and air quality. Collaborating with the Asian Development Bank (ADB) 

technical experts, we secured their approval for the selection of two designated 

locations: EDTL13, positioned adjacent to the main road connecting Manatutu to 

Baucau, and proposed location 2, an area of about 200 meters from the beach. See 

Figure 1 above. 

Having received the stamp of approval from ADB's technical experts, we proceed with 

data collection of these chosen locations. At EDTL13, strategically placed by the 

roadside, we continuously monitor the noise levels, utilizing calibrated noise 

equipment. This location grants us insights into the dynamics of vehicular activity and 

human interventions, facilitating a comprehensive evaluation of the acoustic 

environment in the project area. Simultaneously, at proposed location 2, nestled near 

the beach about 200 m, our 24-hour air quality monitoring was conducted using 

calibrated air particle equipment. This location's selection aligns with our commitment 

to understanding air particle concentrations in the vicinity of the coastal area, shedding 

light on potential implications for the environment and the well-being of local 

ecosystems.  

The two designated locations for noise and air particle monitoring, EDTL13 and 

Proposed Location 2, have been precisely defined using geographic coordinates, as 

shown in table 6.12 below. 

Table 6.12 Coordinates where Noise and Air Particle equipment placed 
Location Latitude Longitude 

EDTL13 ψЈ σς σȢφπͼ Ὓ ρςφЈ ψ ρωȢχρͼ Ὁ 

Proposed Location 2 ψЈ σπ τσȢπφͼ Ὓ ρςφЈ χ υψȢπυͼ Ὁ 
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Since, noise level and air quality will be collected in the same locations they have been 

labeled as shown in Table 6.13 below. 

Table 6.13. Label of Noise Level and Air Quality at EDTL13 and Proposed Location 2 
Location Noise Level Air Quality 

EDTL 13: Labels 

Day 1 NL1 AQ1 

Day 2 NL2 AQ2 

Day 3 NL3 AQ3 

Proposed Location 2   

Day 1 NL4 AQ4 

Day 2 NL5 AQ5 

Day 3 NL6 AQ6 

 
The noise monitoring methodology for the solar farm project was designed to capture 

comprehensive data on noise levels in the project area. This involved the use of a high-

precision Class 1 Lutron SL-4033SD sound level meter, which boasts a wide 

Measuring Range of 30 to 130 dB and a Frequency Range between 31.5 to 16 KHz. 

Our data collection process spanned a 24-hour cycle, enabling us to gain insights into 

the daytime and nighttime noise patterns. 

An overview of the noise collection methodology are as follows: 

Step 1: Equipment Setup and Calibration. Before commencing the noise monitoring, 

we ensured that the Class 1 Lutron SL-4033SD sound level meter was appropriately 

set up and calibrated in accordance with the manufacturer's guidelines. Calibration 

checks were performed to validate the accuracy of the equipment, ensuring the 

reliability and precision of our noise measurements. 

Step 2: Selection of Monitoring Locations. Two designated locations were chosen 

for noise monitoring: EDTL 13, situated adjacent to the main road connecting Manatutu 

to Baucau, and proposed location 2, which was positioned at the exact coordinates 

provided. At EDTL 13, the noise sensor was placed approximately 5 meters away from 

the main road to capture noise levels resulting from vehicular activity and human 

interventions. 

Step 3: Data Collection. Our noise monitoring commenced, and the Class 1 Lutron 

SL-4033SD sound level meter was positioned at each designated location for a 24-

hour cycle. Throughout this period, the device continuously measured and recorded 

noise levels at regular intervals, capturing fluctuations in noise intensity throughout the 

day and night. 

Step 4: Data Analysis. Once the data collection phase was completed, we 

meticulously analyzed the recorded noise measurements to derive meaningful 
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insights. This involved organizing the data in a tabular and graphical format, enabling 

us to visualize noise patterns and trends over the 24-hour cycle. 

Step 5: Interpretation and Reporting. With data analysis completed, we interpreted 

the findings and identified key observations and trends at each monitoring location. We 

assessed the recorded noise levels in comparison to relevant noise standards and 

guidelines, such as those provided by the World Health Organization (WHO) and the 

International Finance Corporation (IFC). 

 
Figure 13. Lutron SL-4033SD sound level meter. 

 
In the absence of specific Noise Level impact standards set by the Timor-Leste 

government, the solar farm project will adhere to the International Finance Corporation 

(IFC) guidelines for noise assessment, as shown in table 3. Following IFC standards 

ensures a comprehensive evaluation of noise levels, potential impacts on local 

communities, and the environment.  

Table 6.14. IFC standard for noise level assessment 

 
 

The Average Equivalent Sound Level (LAeq) is the parameter that is used in the IFC 

standard for noise assessment. It represents the continuous average of sound levels 

over a specified period, usually measured in decibels (dB). LAeq provides a 

comprehensive and more representative assessment of noise exposure compared to 

instantaneous sound pressure level (SPL) measurements. 
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Unlike SPL, which captures the instantaneous sound intensity at a specific moment, 

ὒ  considers sound levels over a predetermined time interval, in this case at every 

hour. This time-averaging approach allows for a more accurate representation of noise 

exposure experienced by individuals or communities over a given period, such as a 

24-hour cycle or during specific activities. 

 
 
 
 
 
 

 
 

Surface Water 

As the consultant, Halona Lda, does not possess its own water quality laboratory, the 

testing and analysis of collected water samples was conducted at the reputable 

laboratory of Autoridade Nacional Agua e Saneamento (ANAS) in Dili represented by 

Mr. Soares for field collection.  

While ANAS I.P performed the field testing, certain key parameters such as BOD, 

COD, TSS, Total Phosphorus, Total Coliform, and Total Nitrogen were not locally 

available in Dili for quality testing. To address this, samples containing these 

parameters were securely sent to accredited laboratories in Indonesia, renowned for 

their expertise and proficiency in water quality analysis.  

The essential parameters, including BOD, COD, TSS, Total Phosphorus, and Total 

Coliform, were tested and analyzed at the reputable UPTD Environmental laboratory, 

Dinas Lingkungan Hidup dan Kebersihan (DLHK). Situated in the city of Kupang, 

province of Nusa Tenggara Timur (NTT), Indonesia, DLHK was founded in 2016 under 

the auspices of the local government. The primary objective of DLHK was to support 

environmental initiatives within the city of Kupang, encompassing the collection and 

analysis of vital environmental parameters. 

Table 6.15: ï Methods for Surface Water Parameters Testing 

Water Quality 

Parameter  

Sample locations Method of testing  Place of testing 

Conductivity Aiteas Spring  

We-Lu Spring 

Conductivity Meter ANAS I.P. 

Total Suspended 

Solids (TSS) 

SNI 6989.31-2021 DLHK 
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pH pH Meter ANAS I.P. 

Total Nitrogen Kjeldahl ITSN 

Total Phosphorus SNI 6989.31-2021 DLHK 

Biological Oxygen 

Demand (BOD)  

SNI 6989.72-2009 DLHK 

Chemical Oxygen 

Demand (COD) 

SNI 6989.2-2019 DLHK 

Dissolved Oxygen 

(DO)  

DO meter ANAS I.P. 

Total Coliform Petri film DLHK 

*SNI: Standard Nacional Indonesia 

For the assessment of Total Nitrogen in the surface water samples, the prestigious 

Institut Teknologi Sepuluh Nopember (ITS) in Surabaya, Indonesia, played a crucial 

role.  

6.2 Ecological Components 

The ecological survey was conducted through direct observation of the project site, 

allowing our team to meticulously identify and capture images of the diverse Terrestrial 

and Aquatic Flora and Fauna present in the area. The field team of ecologists carefully 

observed the natural habitat, documenting the different types and species of terrestrial 

and aquatic plants and animals thriving in the project area. They also explored the 

terrestrial landscape, recording the various flora and fauna, including mammals and 

birds.  

For the assessment of marine flora and fauna, direct underwater observation was not 

part of the methodology. Instead, data was gathered by engaging with the local 

population and local fishermen. Through collaboration with these stakeholders, 

valuable information was collected and insights related to marine life, including 

species, habitats, and ecological characteristics were obtained in the Laleia area. 

Ecological surveys for marine flora were carried out primarily through visual 

observations and by conducting interviews with local community members and 

fishermen residing along the shoreline.  

In addition, extensive review and analysis of existing environmental reports, 

government records, scientific publications, and community-generated data relevant to 

the study area was conducted. This desk research provided historical context and 

baseline ecological information, aiding in the ecological assessment. It will helped 
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identify any previous environmental concerns, potentially sensitive areas and local 

species of significance.  

6.2.1 Protected Areas and National Parks 

There are no protected areas and/or national parks in the project area of the proposed 

project site. The proposed site does not traverse any area of special significance from 

an environmental perspective, such as any protected areas, key biodiversity areas 

(KBA), marine protected areas (MPA) etc. 

The nearest boundary of the Laleia KBA is located 2 km from the preferred site and has 

been reported by IBAT to contain the Javan Rusa (Rusa timorensis) and Sandalwood 

(Santalum album) as species of importance. The Perairan Subaun KBA is located 5.7 

km from the site and as per IBAT, contains the Green Turtle along with six different types 

of invertebrates, such as the Blue and Lettuce Coral. The Subaun important bird and 

biodiversity area (IBA) is located 12.3 km from the site and as per IBAT, it contains 

seventeen different types of bird species along with Sandalwood as the only plant 

species of interest.  

In addition, IBAT was also run by applying buffers for 1, 3 and 5 km. Please refer to 

Annex XIV which provides the IBAT screening results for the site and as can be 

observed, this plot of land does not traverse any environmentally sensitive areas and 

the IBAT outputs for each of the neighboring KBAs is also provided. 

6.2.2 Flora and Fauna 

Terrestrial Flora and Fauna 

The terrestrial flora within the project site exhibits a variety of plant species. The 

dominant tree species identified in the area is the Tamarind tree (Tamarindus indica), 

accounting for an estimated 90% (subjective probability) of the trees in the project area. 

Tamarind trees are characterized by their distinctive canopy and are of considerable 

ecological significance, providing habitat and sustenance for various species. 
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Figure 6.22. Tamarind tree (Tamarindus indica) 

Another prominent plant species observed in clusters across the site is the Aloe Vera 

(Aloe barbadense miller). These succulent plants are known for their medicinal 

properties and were found to thrive in specific locations. Cacti were also present, 

although not as abundant as the Aloe Vera plants. 

  
(a) Aloe Vera (Aloe barbadensis miller) (b) Cacti 

Figure 6.23. Aloe Vera (Aloe barbadense miller) and Cacti on Project Area 
 

In terms of terrestrial fauna, there were some birds that were observed during the survey. 

Timor-Leste, located in Southeast Asia, is home to a diverse range of bird species. One 

notable species found in Timor-Leste is the Timor Bush Warbler (Locustella Timorensis). 

This bird, classified as "Near Threatened" by the International Union for Conservation of 

Nature (IUCN), was rediscovered on the islands of Alor and Timor (Trainor et al., 2011). 

The Timor Bush Warbler is known for its distinct habitat preferences and ecological 

requirements, making it an important species to study and conserve. 

In addition to the Timor Bush Warbler, Timor-Leste is also home to other bird species 

such as Timor Friarbird (Philemon Inornatus). The Timor Friarbird is one of the seven 

endemic bird species widely distributed in Timor Island (Paga et al., 2021).  Another 

notable bird species in the area are Owl, Beach Thick-knee, Orange-Banded Thrush, 

Timor Sparrow, and Pink Headed Imperial Pigeon.  

  
(a)Timor Bush Warbler (Locustella timorensis) (b) Timor Friarbird (Philemon Inornatus) 

Figure 6.24. Birds observed. 

While some of these bird species tend to travel in groups, others were observed singly. 

Notably, a Beach Thick-Knee bird was sighted perched on a tree, as depicted in figure 
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38 below. Nighttime observations indicated the presence of owls in the area, although 

visual confirmation of the species was not possible during the survey. 

  
Figure 6.25. Beach Thick-Knee bird 

The project area supports a diverse array of livestock, primarily consisting of goats, 

cows, sheep, and buffalo. These animals belong to various community members who 

release them into the fields during the day and retrieve them to their respective pens in 

the afternoon. It is estimated that there are more than 300 livestock animals within the 

project area. Their diet primarily consists of grasses and leaves from Tamarind trees, 

which are abundant in the region. 

 
Figure 6.26. Sheep 

 
Figure 6.27. Buffalo 

 



TL Solar IPP Project  EIS 

79 
 

 
Figure 6.28. Goats 

 

 

Figure 6.29. Cows 

Aquatic Flora and Fauna 

The fish species data for the surveyed area primarily relies on information collected 

from local fishermen and secondary sources. Approximately 3-4 fishermen traverse 

the project area daily for fishing purposes. Their fishing activities are typically observed 

in the early morning, usually between 5-6 AM, and in the later afternoon, typically 

between 6-7 PM. These observations provide valuable insights into the fishing patterns 

and schedules of the local fishermen in the area. 

In August 2012, with the assistance of USAID, the Timor-Leste government conducted 

a significant marine survey to assess the biodiversity and the current conditions of coral 

reefs and associated ecosystems. The findings of this survey are documented in a 

report titled "Rapid Marine Biological Assessment of Timor-Leste." According to this 

report, the fish fauna of Timor-Leste is primarily comprised of species closely 

associated with coral reefs. The most prevalent families in terms of the number of 

species are shads (Alosidae), damselfishes (Pomacentridae), gobies (Gobiidae), 

groupers (Serranidae), cardinalfishes (Apogonidae), butterflyfishes (Chaetodontidae), 

surgeonfishes (Acanthuridae), snappers (Lutjanidae), parrotfishes (Scaridae), and 

blennies (Blenniidae). Together, these ten families account for 553 species, or 
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approximately 57 percent of the total reef fish species currently documented in Timor-

Leste. It's worth noting that coral and rocky reefs are the most biodiverse habitats in 

terms of fish species. 

Furthermore, during the Halona team's fieldwork, information gathered from local 

fishermen revealed the presence of a diverse range of fish species in coastal waters. 

The most frequently caught sardine species include Sardina pilchardus and Sardinops 

Caeruleus, with lengths ranging from 13.0 to 40 cm and weights ranging from 16.72 g 

to 51.45 g. Additionally, Restrelliger Kanagurta is frequently caught by local fishermen. 

On rare occasions, species such as Lutjanus Gibbus, Pseudanthias Huchtii, Dascyllus 

Trimaculatus, and others have also been reported as catches. This information 

suggests the existence of varied fish fauna in the area, with both pelagic and demersal 

species contributing to the local fishery. 

 
 

 

Figure 6.30. Fishes Caught by Local Fisher 

 
Table 6.16. Most commonly observed reef species in Timor-Leste (seen at 90% or more) 

 

Fish Species Probability of 
Finding Fish 

Fish Species Probability of 
Finding Fish 

Pseudanthias huchtii 100% Variola albimarginata 90% 

Dascyllus trimaculatus 100% Chaetodon kleini 90% 

Lutjanus carponotatus 95% Chaetodon vagabundus 90% 

Lutjanus decussatus 95% Centropyge vroliki 90% 

Scolopsis bilineatus 95% Chromis ternatensis 90% 

Parupeneus multifasciatus 95% Neoglyphidodon nigroris 90% 

Forcipiger flavissimus 95% Plectroglyphidodon lacrymatus 90% 

Heniochus varius 95% Pomacentrus coelestis 90% 

Centropyge bicolor 95% Pomacentrus lepidogenys 90% 

Centropyge tibicen 95% Pomacentrus philippinus 90% 

Amblyglyphidodon 
leucogaster 

95% Bodianus dyctynna 90% 

Amphiprion clarkii 95% Coris gaimardi 90% 

Dascyllus reticulatus 95% Gomphosus varius 90% 

Pomacentrus amboinensis 95% Thalassoma amblycephalum 90% 

Labroides bicolor 95% Parapercis clathrata 90% 

Labroides dimidiatus 95% Zanclus cornutus 90% 

Thalassoma lunare 95% Ctenochaetus striatus 90% 

Balistapus undulatus 95% Zebrasoma scopas 90% 

Lutjanus gibbus 90% Odonus niger 90% 
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Sargocentron 
caudimaculatum 

90% Sufflamen bursa 90% 

Source: ñRapid Marine Biological Assessment of Timor-Lesteò USAID and Gov of Timor-Leste (2012) 

 
During the survey there was also mentioned that local fishermen also frequently catch 

Octopoda (octopus), which are soft-bodied, eight-limbed mollusks, and 

Decapodiformes (squid fish). However, there wasnôt any fresh catch available for the 

Halona team to take picture.  

  
(a) Octopoda (b) Decapodiformes 

Figure 6.31. Figures of Octopus and Squid Fish 

 

It was also revealed that fishermen occasionally encounter turtles in the area. In the 

Laleia region, two specific types of turtles are frequently encountered: Eretmochelys 

imbricata, commonly known as the hawksbill turtle, and Chelonia mydas, known as the 

green sea turtle. These species are particularly vulnerable, and efforts to protect and 

preserve their habitats are crucial to their survival in the region. 

However, the habitat for these turtles in Timor-Leste is gradually diminishing, and the 

Timor-Leste government has classified them as rare and protected animals. This 

decline can be attributed to local economic activities where turtles are often hunted, 

and their skins used for crafting jewelry items such as bracelets and other accessories. 

  
(a) Eretmochelys imbricata (b) Chelonia mydas 

Figure 6.32. Figures of turtles 

 
During the survey, no marine mammals such as whales or dolphins were observed 

along the coast. It is important to note that the absence of such sightings during the 
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survey period does not necessarily imply their complete absence in the region, as the 

presence of marine mammals can be seasonal or dependent on various factors. 

In the vicinity of the river mouth, the survey identified several benthic fauna species. 

The fiddler crab, Uca Acuta, was among the notable benthic organisms observed. 

These small crabs are adapted to intertidal zones and play a significant role in the 

ecosystem. Additionally, the survey also showed the presence of benthic fish species, 

Boleopthalmus Bodderti, known for their ability to thrive in muddy or freshwater 

environments that is near the beach.  

  
 

Figure 6.33. Fiddle Crap, Uca Acuta 

 

 
Figure 6.34. Fiddle Crap, Uca Acuta Lives inside this hole. 

 

 
Figure 6.35. Boleopthalmus Bodderti 

 
Another marine fauna worth mentioning is saltwater crocodile. The saltwater crocodile 

(Crocodylus Porosus) has been mentioned by locals as an occasional visitor to the 

shore in search of food. These reptiles are typically observed during the dry season, 

which spans from June to November, and the sightings are limited to about 4 to 5 




























































































































































































































