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PREFACE 

 

 Japan International Corporation Agency (JICA) decided to conduct the preparatory 
survey and entrust the survey to Joint venture of Ides Inc. and Japan Port Consultants, Ltd.  
 The survey team held a series of discussions with the officials concerned of the 
Government of Timor-Leste, and conducted a field investigation.  As a result of further studies 
in Japan, the present report was finalized. 
 I hope that this report will contribute to the promotion of the project and to the 
enhancement of friendly relations between our two countries. 
 Finally, I wish to express my sincere appreciation to the officials concerned of the 
Government of Timor-Leste for their cooperation extended to the survey team. 
 
April, 2016 
 

 
 
 

Mr. Akira Nakamura 
Director General, 
Infrastructure and Peace building Department 
International Corporation Agency 

  



Summary 

 

1. Outline of the country 
 
The Democratic Republic of Timor-Leste (hereinafter, “Timor-Leste”) consists of the eastern 

half of the island of Timor where is located in the eastern end of Sundae archipelago at the 
center of Indonesian Islands group and Oecussi, an enclave in Indonesian territory in the 
western Timor.  The population is about 1.21 million (World Development Indicator, 2014). 
About 20 percent of the entire population lives in the metropolitan Dili. The land area is about 
14,900km2. Mountainous area constitutes about 60 percent of the land. The half of the land 
consists of steep slopes at a slope of more than 40 percent. In the rainy season, natural disasters 
such as landslides and floods occur because the land consists of fragile sedimentary layers.  

Timor-Leste is a young nation which achieved independence in May, 2002 after colonization 
by Portugal for more than 400 years and annexation by Indonesia for 24 years. Since 2006, the 
political situation had become stable for about 10 years. Timor-Leste has kept going as a new 
nation. 70 percent of the population of Timor-Leste lives in the rural areas. They live on 
agriculture including coffee which is the sole exported product. The population under 15 years 
old is over 44 percent of the total population. The birth rate in 2012 is as high as 5.3 and 
470,000 people will enter labor market in 2030.  On the other hand, more than 40 percent of 
the country’s population lives under poverty and more than 50 percent does in rural area. 

75,000 employments were created mainly by the demand of the public sector and 12 percent 
of the labor force is employed by the public sector in 2010. The labor force of the private sector 
except the oil sector is 63,200 in 2012 and it is expected that the employment of private sector 
will increase as the development of the sector. 

The growth of GDP of Timor-Leste except for oil sector had been as high as over 10 percent 
until 2011, but since 2012, the growth rate has reduced to around 7%, which is half of the rate 
before 2011, due to the effects by the slowdown of the world economy.  The annual rate of 
inflation until 2012 had been 10 to 12 percent but the government of Timor-Lest successfully 
restrained inflation by a policy called "Yellow Road framework in 2013". According to the 
policy, the government utilized the oil fund to control expenditure frame and secure financial 
stability for a long term. The government of Timor-Leste plans to spend US$364million except 
for Loans in the large-scaled public investments in 2015 based on the Strategic Development 
Plan: SDP. The main part of investments in the port sector is planned to be completed by 2018 
and its amount is planned to be US$ 101.9 million from 2016 to 2018. 

 

 

    



2. Background of the Project 
 
Dili Port is the sole and the largest port located in the capital city of Timor-Leste.  Japanese 

government has implemented various types of improvement projects including “The project for 
implementation of navigation aids and fenders” based on the development study for “Urgent 
restoration plan” in 2000.  Asian Development Bank (ADB) implemented the Project for 
Improvement of Eastern Container Yard for the same period as a component of “Emergency 
Infrastructure Rehabilitation Project I” funded by Trust Fund for East Timor (TFET). 

However, Dili port which is handled the international cargo does not establish the system of 
port security based on the SOLAS treaty. The safety operation for ferry passenger is needed in 
an urgent manner because of crossing problems between the container handling and passenger 
route.  In addition the cargo handling volume is rapidly growth in connection with the 
economic growth in Timor-Leste. The lack of function in Dili Port becomes concerned about the 
adverse influence of economic activities in Timor –Leste because of the poor maintenance of the 
facilities and non-safety and inefficiency of operation. The government of Timor-Leste has been 
planned the new port development in Tibar which is located in west of Dili Port.  It is 
prospected that Tibar Project will be completed in for 5 to 10years. Therefore, it is very 
important that Dili Port is used effectively now and in the near later future. 

The government of Japan has been conducted the study of Data Collection and verification of 
Port and harbor sector in Timor-Leste in 2013 for clarify the policies and agenda of safety 
operation of Dili Port facilities in immediate need. The followings were indicated for the argent 
agenda; 

1. To resolve the confusion of crossing between cargo handling and ferry passenger by the 
relocation of existing ferry terminal in the port of Dili, 

2. To construct the fundamental infrastructure for future expansion of Dili Port as the 
passenger terminal in future by implement the multi ferry berthing jetty at once. 

 
The government of Timor-Leste decided to purchase a new ferry from Portugal (hereinafter, 

“Portugal”) in 2015 and New ferry from Germany (hereinafter, “Nakroma2”) in 2018 to reduce 
the over crowed passengers and cargoes of the existing Ferry (hereinafter, “Nakroma”) and for 
the future demand. Therefore it is necessary to implement the multiple berthing jetty to 
accommodate two ferries at one time.  The government of Timor-Leste requested the grant aid 
of “The project for Urgent Shift of Ferry Terminal in Dili Port (hereinafter, “The Project”) in 
November, 2013 to the Government of Japan (hereinafter, GOJ). The GOJ has decided to 
conduct the Preparatory Survey for the Project. 

 
 
 



3. Outline of the study and Contents of the Project 
 
 JICA dispatched a team for Preparatory Survey for the Project for Urgent Shift of Ferry 
Terminal in Dili Port (hereinafter, “survey team”) to Timor-Leste from June 29 to August 14, 
2015 following the decision by GOJ. The survey team reconfirmed the contents of the request 
through the field survey and discussions with the Government of Timor-Leste. The government 
of Timor-Leste requested a ferry terminal as the mother port for three ferries including the 
existing ferry (Nakroma) and two ferries to be introduced. The survey team proposed JICA a 
plan for a terminal for the three ferries based on analysis in Japan following the survey in 
Timor-Leste. The specification of the jetty and platform, the method of construction and the cost 
estimation were determined based on the results of field investigation. JICA dispatched the 
survey team to discuss the results of the preparatory survey including Outline Design of the 
Project with the government of Timor-Leste from Jan 25 to 31, 2016. The government of 
Timor-Leste agreed to the Outline Design and the obligations of the both parties.  Table 3-1 
shows the outline of the Project. 

Table 3-1 Outline of contents and scale of the Project 

Name of Facility Configuration and Dimension Unit Quantity

1.The jetty for Ferry 
   
  
       
  

Main intended purpose is for mooring of Ferry and embarkation and 
disembarkation of the passengers and cargo vehicles 

Jetty(Pier) berth 2

Design water depth：-11.5m  

Length of Jetty (Mooring length：100m x 2 
berth)  

m 100

Main part of jetty：20m width、100m length m2 2,000

Foundation pile：Steel pipe pile D900xt14, 
Length=45.5m -39.0m         

Number 
of pile 

60

Super structure of bridge pier：In-situ concrete m3 1,060

Super structure：PC beam plus paving concrete Number 
of PC 
beam 

160

Bollard：250kN Type Number 
of 

Bollard 

12

Fender：V-500H, L=3.5m Number 
of 

Fender 

12

Concrete curb：RC concrete m3 220



Corrosion prevention ： Cathodic protection 
(50yeras, 3.5Aanodic corrosion) 

Number 
of 

cathodic 

94

Light beacon：Reach length of beacon light is 
12miles 

Number 
of Light 
beacon 

1

2. Platform 
  

Main intended purpose is for embarkation and disembarkation of the 
passengers and cargo vehicles from slope area 

Dimension ： 55mx52m ＋ Deformed area
（Irregular trapezoid type） 

m2 2,695

Foundation pile：Steel pipe pile D800 x t12, 
L=31.0m 
        PC pile D800, L=31.0m 

 
Number 
of pile 

 

30

80

Super structure：RC concrete m2 2,358

Bollard：250kN Type Number 
of 

Bollard 

4

Corrosion prevention ： Cathodic protection 
(50yeras, 3.0Aanodic corrosion 

Number 
of 

cathodic 

25

3.Adjusting Concrete Hard core + Pavement concrete m2 400

4.Others (Accessories) 
 Illumination 
 Water supply 
 Power supply 
 Fire hydrant 
 Security equipment 

 
To be illuminating the platform and jetty 
To be suppling to Ferry at jetty 
To be suppling to Ferry alongside the jetty 
To be installing at the jetty 
To be securing the safety handling the vehicles 

and passengers using by CCTV and others 

 
Unit 
Unit 
Unit 
Unit 
Unit 

 

1
1
1
1
1

 

4. The implementation schedule  
  Expected implementation period is 29 months including the tender process. The expected 
period of detailed design is 8 months and the construction period is 21 months.  
 

5. Project Evaluation  
5-1 Relevance 

The relevance of the project is considered high for the follows reasons; 



 
1. Benefit 

 The benefits of the Project are expected to make impacts not only on the residents of the 
north coast but on all the people in Timor-Leste through contribution to the country’s economic 
development.  
 
2. Consistency of Strategic Development Plan: SDP 

 The development of the port infrastructure is determined in SDP as the essential 
implementation policy to ensure the growth of national economy.  Therefore, the consistency 
with SDP is high. In addition, Dili Port will function as the traffic nodal point between land and 
maritime transportations after cargo handling will transfer to the new port in Tibar. After the 
transfer, Dili Port will play roles as the International Passenger terminal and ferry terminal.  
 
3. Consistency of Japan’s Aid Policy  

“Making the base of economic activation” is one of the Japan’s Aid policies for Timor-Leste. 
The Project satisfies the demand for Ferry transportation in the northern coast of the country. 
The Project will also build the base to activate economic relations between the capital region 
and rural areas as well as relations with the neighbor country, Indonesia. 
 

5-2 Effectiveness 
 
1. Quantitative effect 

 The Project is based on the plan to respond the future demand of ferry passengers. Table 5-1 
shows the indicators of quantitative effects of the Project. The berthing hours of ferry and the 
number of passengers are the two indicators. The reference value is the actual record in 2014 
and the target value is the prospect of figures in the 2021, in three years from the Project 
completion. 

Table 5-1 Indicators of quantitative effect 

Indicators 
Actual Record in 2014 

 
Target Value in 2021 

【3 years after completion】
Berthing hours of Ferry 
(hours per day) 

3 hours per day 24 hours 

Annual number of Passenger Atauro：21,634 passenger 
Oecussi: 44,036 Passenger 

Atauro：28,392 passenger 
Oecussi: 70,985 passenger 

Source: JICA survey team 
2. Qualitative effect   

a. Direct effect 
 Improvement of safety for the passenger’s embarkation and disembarkation 



 Safe berthing of ferry regardless the tide level 
 User-friendly terminal with the passenger terminal close by 
 The jetty reduces the deflection of the ferry during the approach to the terminal. As a 

result, flexibility in bunkering work will be highly increased.  

 Better transportation services for people because of more flexible navigation schedule 
and larger transportation volume due to the double berthing jetty 

 Contribution to the development of new international Ferry Routes because of the 
character pf the ferry (Ro/Ro type) to be introduced from Portugal. 

 
b. In-direct effect 
 Contribution to the economic development of the enclave, islands and the northern coast 

with increased commodity between the rural areas and the capital city 
 Conducing the rural economic development as potential transportation measures for 

tourists which are expected to increase in the future 
 Clear demarcation of the role of Dili Port as nodal port for the International tourists and 

for domestic ferry after transfer of cargo function to the new port in Tibar.  
 
3. Corporations with other JICA Project 

 JICA implemented Grant Aid projects, “The Project for the Rehabilitation of Dili Port in 
Timor-Leste (2006)” and “The Project for the Urgent Rehabilitation of Oecussi Port (2010) ” 
The port facilities rehabilitated by these two projects will be utilized more effectively if the 
Ferry Terminal will be improved by the Project. In addition, JICA has dispatched a long-term 
expert, “Port Facility and Safety Advisor (2012-2015)” and a short-term expert on maintenance 
of port facilities.  These experts currently are on duty.  The activities of the experts would 
contribute to strengthen capacity of APORTIL for proper maintenance of the facilities to be 
introduced by the Project.  
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Chapter 1. Background of the Project 

1-1 Background of the Project 

Dili Port is the sole and the largest port located in the capital city of the Democratic 
Republic of Timor-Leste (hereinafter, “Timor-Leste”).  Japanese government has implemented 
various types of improvement projects including “The project for implementation of navigation 
aids and fenders” based on the development study for “Urgent restoration plan” in 2000.  
Asian Development Bank (ADB) implemented the Project for Improvement of Eastern 
Container Yard for the same period as a component of “Emergency Infrastructure Rehabilitation 
Project I” funded by Trust Fund for East Timor (TFET). 

Dili Port is handling the international cargo but it is not established the system of port 
security in connection with SOLAS treaty. The safety operation for ferry passenger is needed in 
an urgent manner because of route crossing problems between the container handling and 
passenger.  In addition the cargo handling volume is rapidly growth in connection with the 
economic growth in Timor-Leste. In Dili Port the poor maintenance of the facilities and 
non-safety and inefficiency operation becomes the adverse impact for the economic growth in 
Timor–Leste. The government of Timor-Leste has been planned the new port development in 
Tibar which is located in west of Dili Port.  It is prospected that Tibar Project will be 
completed in for 5 to 10years. Therefore, it is very important that Dili Port is used effectively 
now and in the near later future. 

The government of Japan conducted the study of Data Collection and Verification of Port 
Sector in Timor-Leste in 2013 to clarify the policies and agenda of safety operation of Dili Port 
facilities in immediate need. The followings were indicated for the argent agenda; 
 

1. To resolve the confusion of the movement of container handling equipment and ferry 
passengers by the relocation of existing ferry terminal in the port of Dili, 

2. To construct the fundamental infrastructure for future expansion of Dili Port as the 
function of passenger terminal by the implementation of the multi ferry berthing jetty.  

 
The government of Timor-Leste decided to purchase a new ferry from Portugal (hereinafter, 

“Portugal”) in 2015 and New ferry from Germany (hereinafter, “Nakroma2”) in 2018 to reduce 
the over crowed passengers and cargoes of the existing Ferry (hereinafter, “Nakroma”) and for 
the future demand. Therefore it is necessary to implement the multiple berthing jetty to 
accommodate two ferries at one time.  The government of Timor-Leste requested the grant aid 
of “The project for Urgent Shift of Ferry Terminal in Dili Port (hereinafter, “The Project”) in 
November, 2013 to the Government of Japan (hereinafter, GOJ). The GOJ has decided to 
conduct the Preparatory Survey for the Project. 
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1-2 Natural Conditions 

1-2-1 Meteorological Phenomenon 

Observation of meteorological phenomena around Dili Port was carried out at President 
Nicolau Lobato International Airport (hereafter simply called "Dili Airport") as shown in Figure 
1-2-1.  Meteorological conditions based on the data which is obtained from observation for the 
last 12 years (2003 to 2014) are shown below.  

   

Figure 1-2-1  Meteorogogical Observation Equipments in Presendt Nicaly Lobato 
International Airport 

1-2-1-1 Air Temperature 

Maximum, minimum and average air temperatures are shown in Figure 1-2-2. Maximum 

air temperature was recorded at 34.1℃ in November with minimum temperature at 18.7℃ in 
August. Minimum average air temperature was 28℃. Climate in Timor-Leste is tropical 
savannah climate, and basically of high temperature.  
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and Maximum Wind Speed for the Year). During the dry season, wind directions tend to 
originate in the north east, while in the rainy season south-eastern winds are overwhelming. 
Average wind speed is 3 to 4 m/s throughout a year, and monthly changes are not remarkable. 
Maximum wind speed, 13.3 m/s (direction: NW) was observed in January 2010. 

Taking the generally assumed gust factor (1.6 to 1.8) and wind above the sea into 
consideration, maximum wind speed at more or less 25m/s occurs in the rainy season is 
estimated more or less 25 m/s, with westerly direction. 

 

Source: Observed at President Nicolau Lobato International Airport, and complied by JICA 
Survey Team 

Figure 1-2-6  Wind Rose 
 

Table 1-2-1  Average Wind Speed 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Ave

9:00 2.4 1.6 2.0 1.9 2.1 1.8 2.2 2.2 2.2 2.3 2.2 2.1 2.1

15:00 5.1 4.5 4.0 3.5 3.8 4.0 4.1 4.7 4.4 4.3 4.0 3.8 4.2

18:00 3.6 3.2 3.1 2.8 3.3 3.1 3.6 4.1 3.4 3.1 2.8 2.7 3.2

Ave 3.7 3.2 3.1 2.8 3.0 3.0 3.3 3.7 3.4 3.2 3.0 2.9 3.2
Source: Observed at President Nicolau Lobato International Airport, and complied by JICA 

Survey Team  
 

Table 1-2-2  Maximum Wind Speed for the Year 
Unit: m/s 

year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Speed 11.4 12.0 12.3 12.0 10.8 13.3 12.8 8.6 9.7 10.3

Direction W N W NW W NW SE W E NW 

Month Mar Aug Feb Jan Feb Jan Now Mar Sep Jan 
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Source: Observed at President Nicolau Lobato International Airport, and complied by JICA 
Survey Team  

1-2-2 Topographic and Bathymetric Maps 

The results of the topographic and the bathymetric survey carried out by local consultants 
from 31st July to 4th August 2015 are shown in Figure 1-2-7 to Figure 1-2-9. 

1-2-2-1 Topographic Map 

The ground surface levels in the vicinity of Ferry Terminal project site are about +3.7 m 
near the route outside Dili Port and about +3.5 m inside the Port area.  
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Source: JICA Survey Team 

Figure 1-2-7  Topographic and Bathymetric Map 
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Source: JICA Survey Team 

Figure 1-2-8  Bathymetry Map 
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Source: JICA Survey Team 

Figure 1-2-9  Cross Section Drawing (CS-5) 
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1-2-2-2 Bathymetric Map 

A bathymetric map has been prepared according to the results of bathymetric survey. The 
bathymetric map is shown in Figure 1-2-8. A longitudinal sea - land profile in the proximity of 
the central part of the Ferry Terminal project site is provided in Figure 1-2-9. The sea bottom 
topography in the front of the project site has turned out to be steep. As the sea bottom slope in 
Table 1-2-3shows, the beachline at (±0.0 m) to -10 m steeply plunges into depth. The slope is 
approximately 1 : 2. The offing bottom slope beyond -10 m is steep as well with an incline of 
1:10 to 1:20. The water depth 100 m away from near the beachline reaches -15 m.   

Table 1-2-3  Slope of the Sea Bottom 

Water Depth（m） ±0.0 to -10 m -10 to -12.5 m -12.5 to -15.0 
m

-15.0 m to-17.5 
m 

Sea Bottom Slope 1 : 2 1 : 20 1 : 10 1 : 20 

Source: JICA Survey Team / Tentative Report on Results of Local Reassignment Surveys 

Figure 1-2-10 shows the cross section of the area from the existing Ramp Ferry to the sea. 
Since various factors can affect generating conditions for impact breaking wave force, 
generalized stipulation is difficult, but multiple kinds of experiments have yielded the following 
results: Impact breaking wave force is said to arise, when (a) the angle of intersection between 
the vertical line of Face Line of a structure and wave direction (β) is 20o or less, (b) the sea 
bottom slope is steeper than say 1:30, (c) the sea carries waves that break in the offing not far 
away from the structure, and (d) the slope in offing wave shape equivalent is 0.03 or below. 
When the above conditions are in place, there is a possibility of generating the impact breaking 
wave force.  
 

 
Source: JICA Survey Team 

Figure 1-2-10  Cross Section Drawing Near Existing Ramp Ferry 
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Figure 1-2-11 shows bathymetric maps that are based on the surveys conducted in 2013. 
The sea area near the project site tends to give rise to deposit being affected by the seawall 
constructed in 2007. As shown in Figure 1-2-12, the area along the shoreline before the 
installation of the seawall in 2007, no remarkable deposit tendency was observed and formed a 
naturally balanced beachline. The cause of the sand deposit in progress is apparently attributable 
to the seawall. It is, therefore, a naturally balanced beachline will be restored by removing the 
seawalls on the western side and eastern side of the Ramp Ferry.   
 

 
Source; DREDGING WORKS OF DILI PORT PROJECT. The General of Project Final 

Report 141028-RTS-PQM-A-PFR-0011 
Figure 1-2-11  Bathymetry Map (2013) 
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Source: Prepared by JICA Survey Team based on nautical charts and the results of 
bathymetric survey 

Figure 1-2-12  Bathymetry Map (1989, 1999, 2005) 

1-2-3 Tidal Level 

The tidal level of Dili Port is shown in Table 1-2-4. Mean Sea Level (MSL) is +1.4 m, and 
the tidal level difference between the Mean Higher Hai Water (MHHW) and Mean Lower Low 
Water (MLLW) is 1.8 m. 
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Table 1-2-4  Tidal Level 

Nomenclature Tidal Level 

High Water Spring ( HWS ) + 2.8 m 

Mean Higher High Water ( MHHW ) + 2.3 m 

Mean Lower High Water (MLHW) +1.8 m 

Mean Sea Level ( MSL ) + 1.4 m 

Mean Higher Low Water ( MHLW ) +1.0 m 

Mean Lower Low Water ( MLLW ) +0.5 m 

Low Water Spring ±0.0 m 

Chart Datum ( CD ) ±0.0 m 

Source: Kepanduan Bahari Indonesia Wilayah III (Bahari Indonesia Scout Region III, 
Page 183), Indonesian Navy 2013 

1-2-4 Ocean Waves 

There are no available ocean wave data because ocean wave observation inside Dili Port 
has not conducted. Wind waves and surging waves have been estimated based on the data of 
wind and global ocean waves. As ocean wave data in the neighborhood of Dili Port, there are 
data estimated by NOAA (National Oceanic and Atmospheric Administration) as shown Figure 

1-2-13 at Point M2 (lat. 8°S. and long. 125.5°E.) and at Point M3 (lat. 8.5°S. and long. 
125.5°E.). Wave heights and wave frequencies by direction of wave period at Spot M3 are 
summarized in Figure 1-2-13 to Figure 1-2-14. These figures show that waves from the Indian 
Ocean have surged between Allor Island and Timor Island. Wave frequencies from NNE and 
ENE directions have turned out to be extremely low apparently because of the influence by 
Wetar Island. 
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Source: JICA Survey Team based on data from NOAA 

Figure 1-2-13  Estimation Point near DILI Port（NOAA） 

 
  

   

Source: JICA Survey Team based on data from NOAA 

Figure 1-2-14  Frequency distribution (Point M2） 
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Source: JICA Survey Team based on data from NOAA 

Figure 1-2-15  Frequency distribution（Point M3） 
 

Wave height factors by water depth in respect to the seven wave directions of WNW, NW, 
NNW, N, NNE, NE and ENE are shown in Table 1-2-5. These factors have been analyzed with 
waves of 50 year return period. The factors indicate that in the shallow sea areas, both H1/3 and 
Hmax are higher in WNW, and that in other water depths high values are found with N.  

H1/3 and Hmax are 1.1 m and 2.0 m, respectively, in the wave direction of N and at the water 
depth of -16 m. 
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up to the present have shown a seal level rise of approximately 5 cm. Furthermore, 12 to 30 cm 
is estimated to rise in 2055 following the scenario of average emission. 

 
   Source：Pacific Climate Change Science Program, Australian Government 

Figure 1-2-16  Observed and Projected Relative Sea-Level Changes near Timor-Leste 
 

Table 1-2-6  Sea-level Rise Projections for Timor-Leste for Three Emissions Scenarios 
Case 2030 (cm) 2055 (cm) 2090 (cm) 

Low emissions scenario 6-15 10-27 17-47 
Medium emissions scenario 6-15 12-30 21-59 

High emissions scenario 6-15 12-29 22-62 
Source: Pacific Climate Change Science Program, Australian Government 

1-2-6 Current 

Tidal current data are available in respect to the mean current speed and current direction 
observed in 2013 to 2014 at the point indicated in Figure 1-2-17 below. The data were collected 
from "Maritime Meteorology, Jakarta Tanjung Priok". 
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Source: Maritime Meteorology, Jakarta, Tanjung Priok 

Figure 1-2-17  Location of the Point 
 

Data for mean tidal current and maximum tidal current on the basis of the relevant data 
taken in 2013 and 2014 are summarized and shown in Table 1-2-7 and Table 1-2-8, respectively. 
As regards the mean tidal current, no remarkable tendencies were found in respect to the yearly 
and monthly changes. Minimum mean tidal current was observed at 6.3 cm/s (0.1 knot) in 
November 2014, with maximum of 41.5 cm/s (0.8 knot) in August 2014. The average of the 
mean tidal current was about 17 cm/s (0.3 knot). As regards the maximum tidal current, its 
minimum was 14.4 cm/s (0.3 knot) and maximum was 152 cm/s (3.0 knots), averaging 60 cm/s 
(1.2 knot). 

Table 1-2-7  Mean Tidal Currents 
     Unit：(cm/s) 

Month
/Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug Sep. Oct. Nov

. Dec. Average

2013 28.0 20.4 8.0 8.2 10.7 18.4 37.6 26.6 18.8 9.0 6.5 9.3 16.8 

2014 23.5 15.8 7.6 6.7 13.7 30.5 27.7 41.5 21.3 18.6 6.3 10.1 18.6 

Source: Maritime Meteorology, Jakarta, Tanjung Priok  

Table 1-2-8  Absolute Maximum Tidal Currents 
Unit：(cm/s) 

Month/
Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug Sep. Oct. Nov. Dec. Average

2013 152.7 119.8 32.0 23.2 48.9 74.3 80.9 84.7 62.5 24.1 16.1 56.2 64.6

2014 135.6 68.2 26.9 24.6 57.0 83.7 83.8 115.4 34.5 38.8 14.4 34.2 59.8

Source: Maritime Meteorology, Jakarta, Tanjung Priok 
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1-2-7 Ground 

Ground conditions shall be set on the basis of the results of "Package-1 Geotechnical 
Investigation" that has been conducted as local reassignment work. Boring survey was carried 
out at four points in total comprising one onshore and three offshore as shown in Figure 1-2-18. 
Land-sea soil cross section and East-West soil cross section are shown in Figure 1-2-19 and 
Figure 1-2-20, respectively.  

Regarding the onshore boring BH-1, since the layer up to 1 m from the present ground 
level is filled with reclamation soil, N value is not uniform up to the depth of -2.8 m and gravels 
and sandy soil are deposited therein. For the further deeper part, N value is around 5 up to the 
depth of -23.6 m. At -23.6 m below cohesive soil with an N value of about 20 is found.  

Regarding the offshore boring BH-2, N value is about 12 from the sea bottom to -13.1 m, 
and increases along with the depth up to 20 at -44.6 m. 

Regarding BH-3, N value is about 5 up to -18.0 m, and fluctuates between 10 and 40 for 
the depth range of -18.0 m to -33.8 m. N value of 50 or above begins to appear at the depth of 
-33.8 m or below. The load bearing stratum offshore begins to appear at the depth of -34 m to 
-47 m. Up to that depth, sandy soil, gravels and cohesive soil subsist alternately. 

On the other hand, from the East-West soil cross section shown in Figure 1-2-20 the 
bearing stratum will start to appear at the depth of around -35 m at the existing boring point. 

 
Source: JICA Survey Team 

Figure 1-2-18  Locations of Boring Surveys 
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Source: BASIC DESIGN STUDY REPORT ON THE PROJECT FOR REHABILITATION OF DILI PORT OF THE DEMOCRATIC REPUBLIC OF TIMOR LESTE NOVEMBER 2005  JICA 

Figure 1-2-20  East-West Soil Layer Cross Section 
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1-2-8 Earthquake Motion 

Figure 1-2-21 shows a distribution map of seismic centers in and around Timor-Leste. 
Magnitude 4 to 7 earthquakes have been recorded with epicenters near Dili Port and at 47 to 162 
km underground. As for very recent quakes, a magnitude 6 to 7 earthquake with the epicenter at 
47 km underground occurred 78 km west of Dili city (lat. 8o36' S. and long. 126o16' E.) on 15th 
May 1995. This earthquake took a heavy toll of human lives, and caused damage to the seawalls 
of the Easter and Western Container Yards in Dili Port.  

In addition, Dili Port is located in Zone II in the distribution map of seismic coefficient in 
Timor-Leste shown in Figure 1-2-22. The kind of ground, in view of the results of boring survey 
BH-4 which faced disadvantageous soil conditions, is classified into soft ground with gravity 
acceleration of 0.09G, since the cohesive soil of 0 to 4 N value turned out to be deposited in the 
layer thickness of 22 m above the sea bed surface. 

The seismic coefficient for verification purpose shall, in accordance with "STANDARD 
DESIGN CRITERIA FOR PORTS IN INDONESIA, JAN. 1984 DGSC," be as follows: 
 
Design horizontal seismic coefficient kh = kr (Seismic coefficient by region) x ki (priority 
factor) 

kr; 0.09, Dili (Zone II, soft soil) 
ki; 1.5 (most important structure) 
kh = 0.09 x 1.5 = 0.135  
The seismic coefficient for verification purpose shall be kh = 0.15
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Source：INSTITUTO DO PETROLEO GEOLOGIA IPG TIMOR-LESTE 

Figure 1-2-21  Timor Region Earthquake Map
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Source：BASIC DESIGN ON THE URGENT REHABILITATION PROJECT OF THE 

TANJUNG PRIOK PORT IN THE REPUBLIC OF INDONESIA 
Figure 1-2-22  Regional Seismic Coefficient for Port Facility Design 
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a) Construction of new ferry terminal facilities 
i) Installation and removal of temporary working yard 

During the construction period, temporary site office cum canteen for workers and material 
storage yard will be installed and they will be removed upon the completion of the construction 
work. Water supply and sewerage system and the septic tank will be installed and removed. 

 
ii) Removal of the existing concrete ramp at the proposed new ferry terminal location 

and a part of the existing retaining wall at both east and west side of Dili Port 
Steel sheet piles will be driven into the ground to provide the cofferdam in order to remove 

the existing concrete ramp of west side and retaining wall. The removed concrete will be 
delivered to the outside the port for dumping at the authorized dumping place. 

 
iii) Construction of shore protection 

In order to prevent the collapse of the existing onshore slope, rubble stone slope protection 
will be installed underneath the concrete platform. 

 
iv) Construction of new ferry terminal facilities 

New ferry terminal facilities supported by steel pipe piles and pre-stressed concrete (PC) 
piles will be constructed just sideways Berth No. 6 of the existing cargo vessel wharf. Dredging 
work may not be required for this new ferry terminal construction, however, the dredging work 
will be carried out in case the sand deposition will occur heavily. Disposal of the dredged 
material is described item c) below. Plan of proposed ferry terminal is shown in Figure 1-3-3. 
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Source：Prepared by JICA Survey Team 

Figure 1-3-3  Plan of proposed ferry terminal 
 

b) Removal of the existing ferry terminal facilities 
Upon the completion of the new ferry terminal construction, the existing concrete ramp 

which is used as a ferry mooring facility will be removed. The removed concrete will be 
delivered to permissible disposal site for disposal. 

 
c) Offshore dispose of dredged materials 

In case the dredging work will be carried out, the dredged materials will be disposed of at 
the authorized location where Dili Port Dredging work used in 2014. Figure 1-3-4 shows the 
location and coordinates of the disposal area. 
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Table 1-3-1 Outline of land use, natural environment and social environment by 
categorized project components  

Category Construction of new 
ferry terminal facilities 

Removal of the existing 
ferry terminal facilities 

Dredging work and 
dispose of dredged 
materials 

Land use Water area within the 
existing port 

Within the existing port 
area 

Water area  within and 
outside the existing port 

Natural 
environment 

Seabed elevation varies 
from zero to -11 meters 
at the proposed 
construction site of 30 
meters distance from the 
shoreline. Seabed is 
covered by very loose 
calcareous silt. 
Dissolved oxygen and 
oil/grease content do not 
comply with the criteria, 
however, other items 
meet the requirements of 
the criteria. 

Concrete ramp is 
constructed alongside 
the container storage 
area. 

There is a place where 
corals are inhabiting in 
front of the existing port 
facilities, however, this 
area is out of the 
navigation route and the 
transportation of the 
dredged materials does 
not give any impact to 
ecological system. 

Social 
environment 

Only port related party 
uses the water area. 

Only port related party 
uses the area. 

Dredged material 
transporting vessels 
navigate the water area 
where ships calling Dili 
Port navigate, safe 
navigation can be 
maintained as long as the 
specified navigation 
method is observed. 
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Table 1-3-2 Comparison table of alternative proposals 

Item Alternative No. 1 
(Relocation within Dili 
Port) 

Alternative No. 2 
(New ferry terminal 
facility which can 
accommodate both 
front opening and side 
opening type ferries is 
constructed at the 
existing ferry mooring 
area) 

Alternative No. 3 : 
Zero option 
(Project is not 
implemented) 

 

Outline New ferry terminal is 
relocated within the 
existing port area in 
order to enhance the 
safe operation. 

New ferry terminal 
facility which can 
accommodate both 
front opening and side 
opening type ferries is 
constructed at the 
existing ferry mooring 
area 

The existing facility is 
continued to use. 

Operational 
aspect 

New ferry terminal is 
constructed away from 
the container handling 
area in the existing port 
facility and the safe 
operation is enhanced. 
New terminal can 
accommodate both 
front opening and side 
opening type ferries 
and this makes ferry 
operation schedule 
planning more flexible.

Traffic line of container 
handling equipment 
and the movement of 
passengers intersect 
and the risks of 
accident cannot be 
circumvented. New 
terminal can 
accommodate both 
front opening and side 
opening type ferries 
and this makes ferry 
operation schedule 
planning more flexible.

Traffic line of container 
handling equipment 
and the movement of 
passengers intersect 
and the risks of 
accident cannot be 
circumvented. Side 
opening type ferry can 
be moored only at the 
existing cargo vessel 
wharf, however, time 
for embarkation and 
disembarkation is 
limited. 

(Evaluation) ＋＋＋ ＋＋ ＋ 

Technical aspect Both front opening and 
side opening type 
ferries can be 
accommodated and 2 

Both front opening and 
side opening type 
ferries can be 
accommodated and 2 

Front opening type 
ferries (existing and 
new) cannot be moored 
at the same time. Side 
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ferries can be moored 
at the same time. 

ferries can be moored 
at the same time. Safe 
traffic line for 
passengers is not 
secured. 

opening type ferry is 
moored only at the 
existing cargo vessel 
wharf, however, time 
for embarkation and 
disembarkation is 
limited. 

(Evaluation) ＋＋＋ ＋＋ ― 

Cost aspect Approx. 20 million 
USD. 

Approx. 20 million 
USD (cost for 
separating the traffic 
lines of container 
handling and passenger 
movement is not 
included). 

― 

(Evaluation) ＋＋ ＋ ― 

Natural 
environmental 
aspect 

Coral inhabiting areas 
are found at about 
1,000 meters to north 
and 400 meters to west 
of the proposed ferry 
terminal area. Prior to 
the commencement of 
the construction work, 
an area where the 
movement of working 
vessels shall not give 
negative effects to 
corals shall be 
identified by installing 
temporary buoys, and 
working vessels shall 
only move within the 
area surrounded with 
those buoys. It is 
possible to avoid any 
damages to corals by 

Coral inhabiting areas 
are found at about 
1,000 meters to north 
and 1,000 meters to 
west of the existing 
ferry terminal area, 
however, 
environmental impacts 
due to the construction 
work can be avoided 
through monitoring the 
situation. 

― 
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maintaining the buoys 
and monitoring the 
movement of working 
vessels. 

(Evaluation) ++ +++ ― 

Social 
environmental 
aspect 

This project is 
relocation of the ferry 
terminal within the 
existing port area, 
therefore, no 
resettlement of the 
residents nor the 
compensation for 
fishing people are 
required. Negative 
impacts for the social 
environment is 
minimal. 

New ferry terminal is 
constructed at the 
existing ferry mooring 
place, therefore, no 
resettlement of the 
residents nor the 
compensation for 
fishing people are 
required. Negative 
impacts for the social 
environment is 
minimal. 

― 

(Evaluation) ＋＋＋ ＋＋＋ ― 

Comprehensive 
evaluation 

Alternative No. 1 has 
no advantage over 
Alternative No. 2 on 
the natural 
environmental aspect, 
however, Alternative 
No. 1 has superiority of 
securing passengers’ 
safety and convenience 
of the operational 
aspect over Alternative 
No.2. Therefore, this 
planning is 
recommended. 

Alternative No. 2 has 
precedence on natural 
environmental aspect 
over Alternative No. 1, 
however, Alternative 
No. 2 has no advantage 
over Alternative No. 1 
on operational aspect, 
technical aspect and 
cost aspect. Therefore, 
Alternative No. 2 is not 
recommended. 

Alternative No. 3 has 
no advantage over 
other Alternative No. 1 
and No. 2 on the safety 
of the passengers and 
operational aspect, such 
as compatibility for 
demand variation. 
Therefore, Alternative 
No. 3 is not 
recommended. 

(Evaluation) ＋＋＋ ＋ ＋ 

＜Explanatory note＞ +++：Optimum, ++：Better than others, +：Worse than others, －：

Not applicable 
Note : Cost above is calculated by JICA Survey Team 
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1-3-1-4 Scoping 

Scoping was carried out about Alternative No. 1 above in order to identify the items of 
environmental considerations in this project. Table 1-3-3 shows the result of the scoping. 
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Table 1-3-3 Scoping matrix 

C
ategory 

Impact item 

Evaluation 

Reason for evaluation 
Before 
and 
during 
construc
tion 

During 
operatio
n 

M
easures for pollution control 

1 
Air 
pollution 

B- C- 

Before and during construction : It is assumed that 
air pollution may be occurred temporarily due to the 
movement of construction machine. Dust will be 
generated temporarily when concrete ramp and 
retaining wall is removed. 

During operation : Running vehicles will generate air 
pollution due to the increase of ferry voyages. 

2 
Water 
pollution 

B- C- 

Before and during construction : There is a 
possibility that the drainage and oil leak from the 
construction site, construction machine, site office and 
work vessels may occur water pollution.  
When it rains, rain water containing hazardous 
substance and mud may flow out directly to the sea. 

During operation : New ferry terminal can 
accommodate plural number of ferry at one time. It is 
assumed that the number of ferry call will be increased 
and there is a possibility that water pollution may 
occur due to the drainage from the ferries. 

3 Waste B- C- 

Before and during construction : It is assumed that 
waste materials from the construction work may be 
generated. 

During operation : It is assumed that the waste may 
be increased due to the increase of passengers and 
ferry voyages. 

4 
Soil 
pollution 

B- D 

Before and during construction : When the fuel is 
filled to construction machine, there is a possibility 
that outpoured fuel may pollute the soil. 

During operation : It is not assumed that some work 
may pollute the soil. 

5 
Noise / 
vibration 

B- C- 
Before and during construction : It is assumed that 
the movement of construction machine and vehicles 
may generate noise and vibration. 
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C
ategory 

Impact item 

Evaluation 

Reason for evaluation 
Before 
and 
during 
construc
tion 

During 
operatio
n 

During operation : It is assumed that the noise and 
vibration at the surrounding area may be generated due 
to increase of passengers and ferry voyages. 

6 
Ground 
settlement 

D D 
Before and during construction and during 
operation : It is not assumed that any works make 
ground settlement. 

7 Bad smell B- D 

Before and during construction : In case dredging 
work will be carried out, there is a possibility that the 
dredged material may generate bad smell. 

During operation : It is not assumed that any works 
generate bad smell. 

8 
Bottom 
sediment 
pollution 

B- C- 

Before and during construction : It is assumed that 
the bottom sediment pollution may be generated by 
removal of concrete structure, such as existing 
concrete ramp and retaining wall, drainage from work 
vessels and ship bottom paint. It is assumed that 
dredged material may proliferate and cause bottom 
sediment pollution. 

During operation : It is assumed that drainage from 
ships and ship bottom paint may generate the bottom 
sediment pollution due to the increase of calling ships.

N
atural environm

ent 

1 
Protected 
area 

D D 
Before and during construction and during 
operation : Protected area as well as marine protected 
area do not exist around the proposed project area. 

2 
Ecological 
system 

B- C- 

Before and during construction : It is assumed that 
dredged material may proliferate and cause negative 
environmental impact to ecological system.. 
During operation : It is assumed that drainage from 
ships may cause the negative environmental impact to 
ecological system due to the increase of calling ships. 

3 
Hydrometeo
r 

D D 
Before and during construction and during 
operation : Due to the removal of existing retaining 
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C
ategory 

Impact item 

Evaluation 

Reason for evaluation 
Before 
and 
during 
construc
tion 

During 
operatio
n 

walls of east and west side, it is assumed that the 
seabed sand may move to become the balanced seabed 
slope. Ferry terminal facility (jetty structure) is 
supported by steel and concrete piles, therefore, this 
jetty structure does not give any impact to the seawater 
and seabed sand. 

4 
Topography 
/ geology 

D D 

Before and during construction : There is no 
construction work which has impact on topography 
and geology. 

During operation : There is no work which has 
impact on topography and geology. 

5 River D D 
Before and during construction and during 
operation :There is no work which has impact on 
river. 

6 
Groundwate
r 

D D 
Pre-construction / during construction and during 
operation :There is no work which has impact on 
groundwater. 

Social environm
ent 

1 
Resettlemen
t 

D D 
Before and during construction and during 
operation : Resettlement of the residents does not 
occur. 

2 Livelihood B- B+ 

Before and during construction : It is assumed that 
there may be a little environmental negative impact 
temporarily to the residents around the project site due 
to the increase of passages of vehicle for construction 
works. 

During operation : Increase of ferry voyages and 
jumboizing ferry sizes will have positive impact on the 
livelihood. 

3 
Cultural 
heritage 

D D 
Before and during construction and during 
operation : There is no cultural heritage at the project 
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C
ategory 

Impact item 

Evaluation 

Reason for evaluation 
Before 
and 
during 
construc
tion 

During 
operatio
n 

site and the neighboring areas. 

4 Landscape D D 

Before and during construction and during 
operation : Changes to landscape come out with 
relocation of ferry terminal, however, this change may 
not impact on usage of the surrounding facilities. 

5 

Ethnic 
minority / 
indigenous 
people 

D D 

Before and during construction : Port facility 
construction site including surrounding water area is 
under the control of APORTIL, therefore, there is no 
impact on the fishery. 

During operation : There is no work which impacts 
on ethnic minority and indigenous people. 

6 
Working 
environment 

B- D 

Before and during construction : It is necessary to 
take into account the working environment and 
hygiene. 

During operation : Any works which give negative 
impact on the working environment to workers during 
operation time is not planned. 

O
thers 

1 Accident B- C- 

Before and during construction : It is necessary to 
take into account the marine and onshore traffic during 
the construction period. 

During operation : It is concerned that the occurrence 
of traffic accident may be increased due to the increase 
of passengers and voyages of ferries. 

Evaluation:  A: Strong impact is assumed.  B: Certain level of impact is assumed.  C: 
Magnitude of impact is unknown. Future verification is required.  D: Impact is minor. No future 
verification is required. 

＋: Positive impact    ―: Negative impact 
Impact parameters are selected based on JICA Guideline. 
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1-3-2 TOR for environmental and social consideration survey 

Table 1-3-4 shows the TOR for environmental and social consideration survey based on the 
results of the scoping. 

Table 1-3-4  TOR for environmental and social consideration survey 

Category Impact item Survey item Survey method 

Anti-pollution 
measures 

Air pollution Current situation analysis 
 

Future prospects of number of 
ferry voyage 
Work method 

Field environmental survey / 
analysis 
Hearing 

 
Hearing 

Water 
pollution 

Current situation analysis 
Future prospects of number of 
ferry voyage 

Field environmental survey / 
analysis 

 

Waste Waste disposal method Hearing 

Soil 
pollution 

Current situation analysis 
 

Work method 

Field environmental survey / 
analysis 
Hearing 

noise / 
vibration 

Current situation analysis 
 

Future prospects of number of 
ferry voyage 
Work method 

Field environmental survey / 
analysis 
Hearing 

 
Hearing 

Ground 
settlement 

Current situation analysis Hearing 

Bad smell Possibility to carry out 
dredging work 
Work method 

Geographical and water depth 
survey 
Hearing 

Bottom 
sediment 
pollution 

Current situation analysis 
 

Future prospects of number of 
ferry voyage 
Work method 

Field environmental survey / 
analysis 
Hearing 

 
Hearing 

Natural 
environment 

Protected 
area 

Current situation analysis Hearing, Literature searching 

Ecological 
system 

Current situation analysis 
 

Future prospects of number of 

Field environmental survey / 
analysis 
Hearing 
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ferry voyage 

Hydrometeor Current situation analysis Hearing 

Topography 
/ geology 

Current situation analysis Hearing 

River Current situation analysis Hearing 

Groundwater Current situation analysis Hearing 

Social 
environment 

Livelihood Future prospects of number of 
ferry voyage 

Hearing 

Ethnic 
minority / 
indigenous 
people 

Current situation analysis Hearing 

Working 
environment 

Safety measure Hearing 

Others Accident Safety measure Hearing 

 

1-3-3 Environment and social consideration survey results (including predicted 
results) 

Environmental Basic Law (Decree Law No. 26/2012) is descriptive of Environmental 
Standards (Article 14) and the Government to specify the various environmental standards as 
well as emission standards (from Article 32 to 42), however, those have not been officially 
established. Therefore, Indonesian Environmental Standards which had been used by the time of 
Timor-Leste’s independence are mainly used for the evaluation of field environmental survey 
analysis. 

Field environmental and social consideration survey was conducted based on the TOR 
shown above. Table 1-3-6 and Table 1-3-6 shows the results of the survey. 
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Table 1-3-5 Environment and social consideration survey results  
(measurement and analysis) 

 

 

 
 

WHO Japan USA Sample-1 Sample-2 Sample-3 Average Determination

1 hour 100 25 23 15 21 pass

24 hours
125: target-1
50: target-2

20: Guideline
40 - - - - -

1 hour 20,000 3,357 3,299 2,795 3,150 pass
24 hours 10,000 10,000 - - - - -

1 hour 200:
Guideline

23 21 14 19 pass

24 hours 40～60 - - - -
4 Ozon (O3) 1 hour μg/Nm3 35 34 34 34 pass SNI 19-7119.8-2005
5 Hydro carbon (HC) 3 hours μg/Nm3 105 98 85 96 pass SNI 19-7119.13-2009

6 Total Suspended
Particles (TSP)

24 hours μg/Nm3 260 120 110 67 99 pass SNI 19-7119.3-2005

7 PM10 (Particles <10 μ
m)

24 hours μg/Nm3

150: target-1
100:  target-2
75: target-3

50: Guideline

100 150 50 40 29 40 pass High volume air
sampler

8 PM2.5 (Particles <2.5
μm)

24 hours μg/Nm3

75: target-1
50: target-2

37.5: target-3
25: Guideline

35 35 28 22 13 21 pass High volume air
sampler

9 Lead (Pb) 24 hours μg/Nm3 0.1 0.05 0.02 0.06 pass SNI 19-7119.4-2005

Reference Criteria : WHO, Japan and USA criteria       Sampling and analysis method : Indonesian standards

μg/Nm3 SNI 19-7119.7-2005

3 Nitrogen Dixide (NO2) μg/Nm3 SNI 19.7119.2-2005

2 Carbon Monoxide
(CO) μg/Nm3 SNI 7119.10-2011

Air Pollution

No. Parameter Duration
of Test

Unit Test Results Method

1 Sulfur Dioxide (SO2)

Reference criteria

EU Japan USA Sample-1 Sample-2 Sample-3 Sample-4 Sample-5 Average Determination

1
Total Phosphorus
(PO4)

mg/L 1 0.03 0.02 0.01 0.01 0.01 0.01 0.012 pass 18-27/IK/ALT

2 Salinity  ‰ 39 38 38 39 39 38.600 - APHA Ed. 22nd 2520.B-2012

3 Oil & Grease mg/L 0.2 0.2 0.2 0.2 0.2 0.200 fail Extraction -
spectrophotometry

4 Turbidity NTU 5/one sample 1 1 2 1 3 2 1.800 pass SNI 06-6989.25-2005

5 Disolved Oxygen
(DO) (in situ)

mg/L 7.5 3 3 3 4 4 3.400 fail SNI 06-6989.14-2004

6 pH (in situ) - 8 8 8 8 8 8.000 pass SNI 06-6989.11-2004
7 Temperature (in situ) ℃ 29 29 30 29 29 29.200 pass SNI 06-6989.23-2005

8 Total Coloforms MPN/100
mg

3 4 4 3 3 3.400 pass APHA Ed. 22nd 9221.B-2012

9 Total Suspended
Solids (TSS)

mg/L 30 150 30 2 2 2 2 2 2.000 pass SNI 06-6989.3-2004

10 Chemical Oxygen
Demand (COD)

mg/L 125 120 45 46 40 34 26 38.200 - SNI 06-6989.15-2004

11 Total Nitrogen (as N) mg/L 10 3 2 5 2 2 2 2.600 - Water reserch methods
Chapter XI - 1984

12 Total Dissolved Solids
(TDS)

mg/L 38.3 39.2 38.3 38.9 39.4 38.820 - SNI 06-6989.27-2005

Sea Water Quality Analysis
Test Results

Method

Reference Criteria : EU, Japan and USA criteria       Sampling and analysis method : Indonesian standards

No. Parameter Unit Reference criteria

Sample-1 Sample-2 Sample-3 Sample-4 Sample-5 Average Determination

1 Total Organic Carbon
（TOC)

% - 0.85 0.79 0.7 0.79 0.78 0.782 - SIN 13-4720-1998

2 Arsenic (As) mg/kg max. 9.8 0.5 0.5 0.5 0.5 0.5 0.500 pass USEPA SW 846-3050B;
APHA Ed 22nd 3111B-2012

3 Cadmium (Cd) mg/kg max. 0.99 0.5 3 0.5 2 0.5 1.300 pass USEPA SW 846-3050B;
APHA Ed 22nd 3111B-2012

4 Mercury (Hg) mg/kg max. 0.18 0.01 0.01 0.01 0.01 0.01 0.010 pass USEPA SW 846-3050B;
APHA Ed 22nd 3111B-2012

5 Zinc (Zn) mg/kg max. 120 21 143 29 26 78 59.400 pass USEPA SW 846-3050B;
APHA Ed 22nd 3111B-2012

6 Copper (Cu) mg/kg max. 32 5 20 5 7 19 11.200 pass USEPA SW 846-3050B;
APHA Ed 22nd 3111B-2012

7 Chromium (Cr) mg/kg max. 43 3 3 3 3 3 3.000 pass USEPA SW 846-3050B;
APHA Ed 22nd 3111B-2012

8 Lead (Pb) mg/kg max. 36 5 8 5 5 5 5.600 pass USEPA SW 846-3050B;
APHA Ed 22nd 3111B-2012

9 Nickel (Ni) mg/kg max. 23 3 3 3 4 4 3.400 pass USEPA SW 846-3050B;
APHA Ed 22nd 3111B-2012

10 Total Petroleum
Hydrocarbon (TPH)

mg/kg - 20 20 20 20 20 20.000 - UESPA 8440 1996

Reference Criteria : Wisconsin Department of Natural Resources

Bottom Sediment

No. Parameter Unit Reference
Criteria

Test Results Method
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Source: Prepared by JICA Survey Team based on field investigation 

Criteria Test Results
dB (A) LS dB (A)

L1. 0700

L2. 1000

L3. 1500

L4. 2000

Criteria Test Results
dB (A) LM dB (A)

L5. 2300
L6. 0100
L7. 0400

Criteria Test Results
dB (A) LSM dB (A)

L1. 0700

L2. 1000

L3. 1500

L4. 2000

L5. 2300
L6. 0100
L7. 0400

Criteria Test Results
dB (A) LS dB (A)

L1. 0700

L2. 1000

L3. 1500

L4. 2000

Criteria Test Results
dB (A) LM dB (A)

L5. 2300
L6. 0100
L7. 0400

Criteria Test Results
dB (A) LSM dB (A)

L1. 0700

L2. 1000

L3. 1500

L4. 2000

L5. 2300
L6. 0100
L7. 0400

Criteria Test Results
dB (A) LS dB (A)

L1. 0700

L2. 1000

L3. 1500

L4. 2000

Criteria Test Results
dB (A) LM dB (A)

L5. 2300
L6. 0100
L7. 0400

Criteria Test Results
dB (A) LSM dB (A)

L1. 0700

L2. 1000

L3. 1500

L4. 2000

L5. 2300
L6. 0100
L7. 0400

K1 Port Location - West 60 66 fail 22-3/IK/UA-0

Noise

No. Location Time Determination Method

No. Location Time Determination Method

K1 Port Location - West 60 50 pass

K1 Port Location - West 60+3 64 fail 22-3/IK/UA-0

22-3/IK/UA-0

No. Location Time Determination Method

No. Location Time Determination Method

K2 Port Location - East 60 58 pass

K2 Port Location - East 60 49 pass 22-3/IK/UA-0

22-3/IK/UA-0

No. Location Time Determination Method

No. Location Time Determination Method

K2 Port Location - East 60+3 57 pass

K3 Outside of Port 60 54 pass 22-3/IK/UA-0

22-3/IK/UA-0

No. Location Time Determination Method

Reference Criteria : Indonesian Environmental Ministry Decree No. 48 of 1996 about Noize in Public
Facilities

K3 Outside of Port 60+3 53 pass 22-3/IK/UA-0

22-3/IK/UA-0

No. Location Time Determination Method

No. Location Time Determination Method

K3 Outside of Port 60 43 pass
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Table 1-3-6  Environment and social consideration survey results 

Category Impact item Survey results 

Anti- 
pollution 
measures 

Air 

pollution 

Air quality survey was conducted to analyze sulfur dioxide 
(SO2), carbon monoxide (CO), nitrogen dioxide (NO2), ozone (O3), 
hydro carbon (HC), dust (TPS), PM10, PM25 and lead (Pb), and 
those samples of each item were collected at 3 locations. The 
analysis results show that all items cleared the WHO, Japan and 
USA reference criteria and no air pollution was found. 

It is assumed that about 10 units of vehicles will be used daily 
during the construction period, and those vehicles will not increase 
the exhaust gas and dust which will be discharged only within the 
port area, therefore, it is conceivable that the exhaust gas emission 
and dust will not cause any negative impact to the surrounded area.

Quantity of the concrete of the existing ramp and retaining wall 
to be demolished is less than 1,000 m3, and the concrete dust will 
be generated in a limited area as well as the distance from concrete 
demolishing point to the boundary of port area is about 80 meters 
to 200 meters. Therefore, there will be little possibility that 
construction activities will generate the air pollution to the 
neighboring people. 

Even though the number of ferry voyages will be increased, the 
number of cargo trucks to be loaded on the ferry at one time is 
limited, and this situation will not cause the increase of negative 
impact on air pollution comparing with current condition. 

Water 

pollution 

Seawater quality survey was conducted to analyze total 
phosphate (PO4), salinity, oil and grease, turbidity, dissolved 
oxygen (DO), pH, temperature, total coliforms, total suspended 
solids (TSS), chemical oxygen demand (COD), total nitrogen and 
total dissolved solids (TDS), and those samples of each item were 
collected at 5 locations. The analysis results show that all items 
clear the EU, Japan and USA reference criteria. 

In case dredging work will be carried out, it is assumed that 
turbid water may be generated due to the diffusion of dredged 
materials. Pollution preventing membrane must be installed to 
prevent the diffusion of turbidity.  

Outflow of rain water may not cause any negative impact as long 
as the existing facility is not altered, however, monitoring must be 
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Category Impact item Survey results 

carried out. 
Due to the increase of ferry voyages, measures must be ready for 

oil spill from ships. 

Waste Wastes from Ferry Nakuroma are disposed of to steel dust bins 
installed just besides the existing concrete ramp. APORTIL collects 
wastes from dust bins installed in the port area including wastes 
from Nakuroma and delivers them to Tibar Landfill (public 
disposal facility). This wastes disposal method will be continued in 
the future without any negative impact, however, monitoring must 
be carried out. 

Soil 

pollution 

When fuel oil is loaded to Ferry Nakuroma, there is a possibility 
that the remained fuel in the fuel delivery hose may be leaked to 
the ground. Nakuroma has a plan to modify fuel loading system 
when Nakuroma enters dock in August, 2015 for 2.5 months. If this 
modification is completed, the possibility of oil leak is reduced 
remarkably, however, monitoring must be carried out. 

When loading fuel oil to construction machine, there is a 
possibility that the ground may be contaminated with the leaked 
fuel oil. Monitoring must be carried out.. 

Noise / 

vibration 

When noise measurement was carried out on the existing cargo 
vessel wharf, cargo unloading work was ongoing and trucks for 
transporting the cargo were moving around. Therefore, noise level 
exceeds the criteria except the measurement at night time, however, 
the measurements carried out at the existing ferry mooring area and 
surrounding park area clear the Indonesian reference criteria which 
are mostly same numeric value as Japanese criteria. 

Pile driving work by hydraulic hummer and vibro-pile hummer 
will cause high level of noise and vibration during the construction 
work. The distance between neighboring church and piling site is 
about 300 meters, it is assumed that the distance decay effect will 
reduce the impact of noise and vibration. 

Bad smell In case dredging work will be carried out, there is a possibility 
that dredged materials may cause bad smell. However, dredging 
work will be carried out at offshore and this bad smell will not give 
any negative impact to the people living near the port area. 

Bottom Bottom sediment quality survey was conducted to analyze total 
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Category Impact item Survey results 

sediment 
pollution 

organic carbon (TOC), arsenic (As), cadmium (Cd), mercury (Hg), 
zinc (Zn), copper (Cu), chromium (Cr), lead (Pb), nickel (Ni) and 
total petroleum hydrocarbon (TPH), and those samples of each 
item were collected at 5 locations. The analysis results show that 
only 1 sample of zinc collected at east side of the existing cargo 
wharf exceeds the United States reference criteria (119 % of 
criteria) and that another 4 samples clear those criteria. Therefore, 
it is understood that the zinc level will not give any negative 
impact. All of other items clear those criteria. 

When removing concrete of existing concrete ramp and retaining 
wall, it is necessary to take account of not remaining removed 
concrete fragments at the removal site. 

Even though the number of ferry voyages will be increased, it is 
not assumed that wastes from ships and ship bottom paint will give 
negative impact to the bottom sediments, however, monitoring 
must be carried out. 

Natural 

environ-

ment 

Protected 

area 

There is neither protected area nor marine protected area around 
the proposed project site. 

Ecological 
system 

Rare flora and fauna are not identified at and around the 
proposed project site by literature survey. 

Ecological system field survey was carried out at 3 lines of 100 
meters long each and 385 meters interval, base line (No. 1) is the 
proposed new ferry terminal construction area and shallow area of 
about 1,000 meters away to north is also included to the survey 
area for reference purpose (please refer to Figure 1-2-5). Any rare 
flora and fauna, seaweeds, coral, etc. which require environmental 
considerations were not identified on survey line No. 1 and No. 2. 
A kind of coral (so called as Cauliflower coral) was identified on 
survey line No. 3, however, International Union for Conservation 
of Nature and Natural Resources (IUCN) categorizes this coral as 
Least Concern. (Timor-Leste does not have own categories, 
therefore, IUCN’s categories are referred to.). Other seaweeds and 
benthic organism which are not in Red List were identified. At the 
shallow area of about 1,000 meters away to north, Diploastrea 

heliopora (so called as Diploastrea brain coral or Honeycomb 
coral) categorized as Near Threatened, Heliofungia actiniformis 
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Category Impact item Survey results 

categorized as Vulnerable, Polyphyllia talpina（so called as Feather 
Coral）, Pachyseris speciosa（so called as mushroom coral）and 
Coeloseris mayeri categorized as Least Concern were identified. 
Other seaweeds and benthic organism which are not in Red List 
were identified. 

When ferries will arrive at Dili Port from Portugal and Germany 
and working vessels will arrive, there is a possibility that there may 
be living things contained in the ballast water or stuck to ship 
bottom which may damage ecosystems, it is necessary to take some 
measures to prevent importing those living things to Timor-Leste 
by cleaning ship bottom prior to mobilizing the ferries and work 
vessels. 

Social 

environ-

ment 

Livelihood It is assumed that about 10 units of vehicles will be used daily 
during the construction period, and those vehicles will not increase 
the exhaust gas and dust which will be discharged only within the 
port area, therefore, it is conceivable that the exhaust gas emission 
and dust will not cause any negative impact to the surrounded area.

Quantity of the concrete of the existing ramp and retaining wall 
to be demolished is less than 1,000 m3, and the concrete dust will 
be generated in a limited area as well as the distance from concrete 
demolishing point to the boundary of port area is about 80 meters 
to 200 meters. Therefore, there will be little possibility that 
construction activities will generate the air pollution to the 
neighboring people. 

Even though the number of ferry voyages will be increased, the 
number of cargo trucks to be loaded on the ferry at one time is 
limited, and this situation will not cause increasing negative impact 
on air pollution comparing with current condition. 

On the other hand, there is a plan to attract cruise ships of large 
size and it can be assumed that visiting tourists will be increased. It 
is assumed that there is positive impact on the livelihood. 

Ethnic 
minority / 
indigenous 
people 

Existing data shows that there is neither ethnic minority nor 
indigenous people around the proposed project area. 

 

Working The project proponent is obliged to maintain good working 
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Category Impact item Survey results 

environ- 

ment 

environment in accordance with the requirements of laws and 
regulations of Timor-Leste. 

It is obliged to say that the project proponent’s level of 
understanding on workers’ safety matter is unsatisfactory and it is 
necessary that workers’ safety matter including measures for HIV 
must be secured. 

Others Accident It is necessary to take measures to prevent land and marine traffic 
accidents caused by project related vehicles and vessels during the 
construction period.  

After the construction of new ferry terminal will have been 
completed, number of ferry voyages and passengers other than 
local people will be increased, therefore, it is necessary to take 
measures to prevent traffic accident taking account of the passage 
of tourists. 

1-3-4 Impact statement 

Scoping matrix(refer to Table 1-3-3 above) is revised as shown in Table 1-3-7 based on the 
field survey results and environmental and social consideration survey results (section 1-2-2 
above). Major revision points and reasons for evaluation are described in this Table 1-3-7. 

Table 1-3-7  Impact statement 

C
ategory

 

Impact item 

Impact 
statement 
at time of 
scoping 

Impact 
statement 
based on 

field 
survey 
results 

Reason for evaluation 

B
efore &

 during 

construction

O
peration tim

e 

B
efore 

&
 

during 

construction

O
peration tim

e 

M
easures for 

pollution control

1 Air pollution B- C- B- D 

Before & during construction : It is 
assumed that air pollution may be 
occurred temporarily due to the movement 
of construction machine. Dust will be 
generated temporarily when concrete 
ramp and retaining wall is removed. 
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Therefore, impact statement is B-. 

During operation : Number of ferry 
voyages will be increased, however, air 
pollution will not be generated because 
number of ferry voyages in a day is 
limited. Therefore, impact statement is D. 

2 
Water 
pollution 

B- C- 
B-

(C-)
D 

Before & during construction : Number 
of working vessel is not many and 
magnitude of water pollution caused by 
them is nearly null. When dredging work 
is carried out, impact area is very limited 
as long as turbidity control is well 
managed by using pollution preventing 
membrane. Therefore, impact statement is 
B- when no dredging work and C- when 
dredging is carried out. 

During operation : Number of ferry and 
ferry voyages are increased, however, it is 
no assumed that drainage from ferries 
facilitates the water pollution in the port 
water area. Therefore, impact statement is 
D. 

3 Waste B- C- B- D 

Before & during construction : Impact 
statement is B- because concrete wastes 
and construction debris are generated. 

During operation : Waste control is 
managed by APORTIL in Dili Port and 
disposed of at the public disposal facility 
as currently done. Therefore, impact 
statement is D. 

4 Soil pollution B- D C- D 

Before & during construction: There is 
some possibility of soil pollution caused 
by oil leakage when filling fuel to 
construction equipment. Therefore, impact 
statement is C-. 

During operation : It is assumed that any 
activities causing soil pollution are not 
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carried out. Impact statement is D. 

5 
Noise / 
vibration 

B- C- C- D 

Before & during construction : Forecast 
of noise and vibration levels was 
calculated, and this forecast shows that the 
level of noise and vibration clears the 
criteria at the church  (160 meters away 
from piling site). Therefore, impact 
statement is C-. 

During operation : There is no impact of 
the construction work. Therefore, impact 
statement is D. 

6 
Ground 
settlement 

D D D D 

Before & during construction and 
during operation :No impact is 
identified. Therefore, impact statement is 
D. 

7 Bad smell B- D 
B-

(C-)
D 

Before & during construction : When 
dredging work is carried out, dredged 
materials may cause bad smell. Impact 
statement is B- when dredging work is 
carried out, and C- when dredging work is 
not carried out. 

During operation : It is assumed that any 
activities causing bad smell are not carried 
out. Impact statement is D. 

8 
Bottom 
sediment 
pollution 

B- C- B- D 

Before & during construction : It is 
assumed that the bottom sediment 
pollution may be generated by removal of 
concrete structure, such as existing 
concrete ramp and retaining wall, drainage 
from work vessels and ship bottom paint. 
It is assumed that dredged material may 
proliferate and cause bottom sediment 
pollution. Therefore, impact statement is 
B-. 

During operation : Number of ferry 
voyages will be increased, however, 
bottom sediment pollution will not be 
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generated because number of ferry 
voyages in a day is limited. Therefore, 
impact statement is D. 

N
atural environm

ent 

1 
Protected 
area 

D D D D 

Before & during construction and 
during operation : Protected area as well 
as marine protected area do not exist 
around the proposed project area. 
Therefore, impact statement is D. 

2 
Ecological 
system 

B- C- 
B-

(C-)
C 

(D-)

Before & during construction : When 
dredging work is carried out, it is assumed 
that dredged materials may proliferate and 
cause environmental impact to ecological 
system. When working vessels and new 
ferries arrive at Dili Port, necessary 
measures must be taken to prevent the 
import of adventive. Impact statement is 
B- when dredging work is carried out, and 
C- when dredging work is not carried out.

During operation : Number of ferry 
voyages will be increased, however, 
impact to ecological system will not be 
generated because number of ferry 
voyages in a day is limited. Therefore, 
impact statement is D.  However, when 
new ferry arrives at Timor-Leste from 
abroad, adventive adhered to ship bottom 
may impact on ecological system, 
therefore, impact statement only when 
new ferry arrives is C-. 

3 Hydrometeor D D D D 

Before & during construction and 
durong operation : Due to the removal of 
existing retaining walls of east and west 
side, it is assumed that the seabed sand 
may move to become the balanced seabed 
slope. Ferry terminal facility (jetty 
structure) is supported by steel and 
concrete piles, therefore, this jetty 
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structure does not give any impact to the 
seawater and seabed sand. Therefore, 
impact statement is D. 

4 
Topography / 
geology 

D D D D 

Before & during construction: There is 
no construction work which has impact on 
topography and geology. Therefore, 
impact statement is D. 

During operation: There is no work 
which has impact on topography and 
geology. Therefore, impact statement is D.

5 River D D D D 

Before & during construction and 
during operation: There is no work 
which has impact on river. Therefore, 
impact statement is D. 

6 Groundwater D D D D 

Before & during construction and 
during operation: There is no work 
which has impact on groundwater. 
Therefore, impact statement is D. 
 
 

Social environm
ent 

1 Resettlement D D D D 

Before & during construction and 
during operation: Resettlement of the 
residents does not occur. Therefore, 
impact statement is D. 

2 Livelihood B- B+ B- B+ 

Before & during construction : It is 
assumed that there may be a little 
environmental negative impact 
temporarily to the residents around the 
project site due to the increase of passages 
of vehicle for construction works. 
Therefore, impact statement is B-. 

During operation: Increase of ferry 
voyages and jumboizing ferry sizes will 
have positive impact on the livelihood. 
Therefore, impact statement is B+. 

3 
Cultural 
heritage 

D D D D 
Before & during construction and 
during operation: There is no cultural 
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heritage at the project site and the 
neighboring area. Therefore, impact 
statement is D. 

4 Landscape D D D D 

Before & during construction and 
during operation: Changes to landscape 
come out with relocation of ferry terminal, 
however, this change may not impact on 
usage of the surrounding facilities. 
Therefore, impact statement is D. 

5 

Ethnic 
minority / 
indigenous 
people 

D D D D 

Before & during construction: Port 
facility construction site including 
surrounding water area is under the 
control of APORTIL, therefore, there is 
no impact on the fishery and impact 
statement is D. 

During operation: There is no work 
which impacts on ethnic minority and 
indigenous people. 

6 
Working 
environment 

B- D B- D 

Before & during construction: It is 
necessary to take account of the working 
environment and hygiene. Therefore, 
impact statement is B-. 

During operation: Any works which give 
negative impact on the working 
environment to workers during operation 
time is not planned. Therefore, impact 
statement is D. 

O
thers 

1 Accident B- C- B- C- 

Before & during construction: It is 
necessary to take account of the marine 
and onshore traffic during the construction 
period. Therefore, impact statement is B-. 

During operation: It is concerned that the 
occurrence of traffic accident may be 
increased due to the increase of 
passengers and voyages of ferries. 
Therefore, impact statement is C-. 

Evaluation :  A: Strong impact is assumed.  B: Certain level of impact is assumed.  C: 
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1-3-5 Mitigation measures and the cost for them 

Based on field survey results and impact statement results, environmental impacts and their 
mitigation measures are shown on Table 1-3-8 and Table 1-3-9. Necessary costs and expenses to 
implement the mitigation measures are included in the construction cost for the items the 
contractor is responsible, and in the operation expenses of Ferry Operation Department of 
APORTIL for the items APORTIL is responsible. 
  

Magnitude of impact is unknown. Future verification is required.  D: Impact is minor. No 
future verification is required. 

＋: Positive impact    ―: Negative impact 
Impact parameters are selected based on JICA Guideline. 
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Table 1-3-8  Environment impacts and mitigation measures (before and during 
construction period) 

Impact 
item 

Im
pact 

statem
ent 

Environmental impact Mitigation measures Imple- 
mented by 

Super- 
vised by 

Air 
pollution 

B- It is assumed that 
pollutant is exhausted 
from construction 
machine and vehicles 
during construction 
period and that dust is 
generated by concrete 
removal work. 

 

Inspection and 
maintenance of 
construction machine must 
be carried out in order to 
keep the best condition. 
During construction period, 
the construction site and 
surrounding roads must be 
sprinkled with water and 
tire washing facility must 
be provided to prevent the 
generation of dust.  Water 
must be sprinkled to 
concrete to be removed. 

Contractor APORTIL

Water 
pollution 

B- 
(C-) 

It is assumed that 
working vessels may 
give negative impact to 
water quality. 

In case dredging work 
is required, it is assumed 
that seabed soil may be 
agitated and that turbid 
water may be generated.

Impact statement is B- 
when no dredging work 
is required and C- when 
dredging work is carried 
out. 

Working vessels must be 
operated with due caution 
not to upset the seabed soil.

When dredging work is 
carried out, pollution 
preventing membrane must 
be installed and turbidity 
control method must be 
clearly mentioned in Work 
Procedures. 

Measures for oil 
contamination must be 
prepared and made parties 
concerned well known. 

When unusual situation, 
such as generation of 
turbid water, oil spill, etc. 
is found, condition of water 
quality must be examined 
by conducting additional 
sample collection and 
water quality analysis. 

Contractor APORTIL

Waste B- Crushed concrete and 
construction debris are 
generated during 
construction period. 

Wastes generated by 
construction works must be 
recorded and disposed of at 
the disposal place 
permitted by regulations of 
Timor-Leste. 

Contractor 
APORTIL 

APORTIL
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Impact 
item 

Im
pact 

statem
ent 

Environmental impact Mitigation measures Imple- 
mented by 

Super- 
vised by 

Soil 
pollution 

C- When the fuel is filled 
to construction machine, 
there is a possibility that 
outpoured fuel may 
pollute the soil.  

Work procedures 
including filling fuel to 
equipment must be 
prepared before the 
commencement of 
construction work and this 
procedure must be 
publicized as best staff and 
workers can.  Workers 
must comply with the 
procedure with due 
caution. 

Contractor APORTIL

Noise / 
vibration 

C- It is confirmed that the 
estimated level of both 
noise and vibration at 
the church, 160 meters 
away from the nearest 
piling location, are 
lower than the regulated 
level in accordance with 
results of “Noise and 
Vibration Forecast” 
calculated by JICA 
Survey Team. It is a 
possibility that levels of 
noise and vibration may 
exceed the regulated 
level due to the direction 
of the wind, 

Construction work hour 
is limited in between 7am 
to 6pm. Working hour of 
construction machine must 
also be taken into account. 

Inspection and 
maintenance of 
construction machine and 
vehicles must be 
thoroughly carried out in 
order to minimize noise 
and vibration. 

Monitoring by using 
measuring equipment for 
noise and vibration must be 
carried out during piling 
work to check the level of 
noise and vibration. 

Contractor APORTIL

Bad 
smell 

B- 
(C-) 

Ammonia and 
hydrogen sulfide 
contained in dredged 
materials generate bad 
smell. Impact statement 
is B- when no dredging 
work is required and C- 
when dredging work is 
carried out. 

In case bad smell is too 
strong, the measure to 
neutralize ammonia may be 
adopted. 

Contractor APORTIL

Bottom 
sediment 
pollution 

B- It is assumed that the 
bottom sediment 
pollution may be 
generated by removal of 
concrete structure, 
drainage from work 

Working vessels and 
construction machine must 
be operated with due 
caution not to upset the 
seabed soil and monitoring 
by visual observation must 

Contractor APORTIL
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Impact 
item 

Im
pact 

statem
ent 

Environmental impact Mitigation measures Imple- 
mented by 

Super- 
vised by 

vessels and ship bottom 
paint. 

It is assumed that 
dredged material may 
proliferate and cause 
bottom sediment 
pollution. 

be carried out. 
When dredging work is 

carried out, pollution 
preventing membrane must 
be installed and turbidity 
control method must be 
clearly mentioned in Work 
Procedures. 

Ecological system
 

B- 
(C-) 

Turbid water 
generated by 
construction work may 
flow and arrive at coral 
habitat area and give 
negative impact to coral.

Turbid water may give 
negative impact to 
ecological system when 
dredging work is carried 
out. 

Adventive may be 
brought in due to the 
mobilization of work 
vessels and new ferries 
from foreign countries. 

Impact statement is B- 
when no dredging work 
is required and C- when 
dredging work is carried 
out. 

In order to avoid to harm 
corals, navigable water 
area which is away from 
coral inhabiting area for 
working vessels must be 
established by installing 
temporary buoys, Working 
vessels can only within this 
limited area and corals can 
be protected. 

When dredging work is 
carried out, pollution 
preventing membrane must 
be installed and turbidity 
control method must be 
clearly mentioned in Work 
Procedures. 

Ship bottom cleaning 
must be carried out at 
origin prior to 
mobilization, and 
supervising organization 
must inspect the ship 
bottom after arrival. 

Contractor 
APORTIL 

APORTIL

Livelihood 

C- Passage of vehicles 
for construction works 
may give negative 
impact to residents 
living near the access 
road. 

Project proponent must 
familiarize the residents 
near the project site with 
impacts generated by 
construction works, obtain 
consensus from the 
residents, hold roundtable 
conference and gain an 
understanding of 
complaints. 

Contractor 
APORTIL 

APORTIL
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Impact 
item 

Im
pact 

statem
ent 

Environmental impact Mitigation measures Imple- 
mented by 

Super- 
vised by 

W
orking environm

ent 

B- It is necessary to take 
into account the working 
environment and 
hygiene. 

Project proponent must 
prepare management and 
implementation plan for 
safety and health including 
measures for HIV and 
provide complete drill and 
exercise to workers. The 
requirements of 
Timor-Leste’s regulations 
on labor must be observed. 

Contractor 
APORTIL 

APORTIL

Accident B- Vehicles related to 
construction works may 
occur traffic accidents 
when passing local 
streets. 

Work vessels may 
occur sea accident. 

Traffic control men may 
be allocated when related 
vehicles are congested. 

Project proponent must 
prepare management and 
implementation plan for 
safety and health, 
implement the 
management and 
implementation plan 
thoroughly and provide 
regular training to parties 
concerned. 

Contractor 
APORTIL 

APORTIL

 

Table 1-3-9  Environment impacts and mitigation measures (during operation) 

Impact 
item 

Im
pact 

statem
ent 

Environmental 
impact Mitigation measures 

Imple- 
mented 

by 

Super-
vised 
by 

Echo- 
logical 
system 

C- 
(D) 

When new ferry arrives 
at Timor-Leste from 
abroad, adventive 
adhered to ship bottom 
may impact on 
ecological system, 
therefore, impact 
statement only when 
new ferry arrives is C-.

Ship bottom cleaning 
must be carried out at 
origin prior to 
mobilization, and 
supervising organization 
must inspect the ship 
bottom after arrival. 

APORTIL APORTIL

Accident C- Vehicles related to 
ferry operation may 
occur traffic accidents 
when passing local 
streets. 

When passenger ship 

Project proponent must 
prepare management and 
implementation plan for 
safety and health, 
implement the 
management and 

APORTIL APORTIL
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comes into the port, 
there is a possibility 
that passengers walking 
in the port may be 
suffered from traffic 
accident. 

 

implementation plan 
thoroughly and provide 
regular training to parties 
concerned. 

When ferry comes into 
the port, the traffic line 
for passengers must be 
secured. 
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1-3-6 Environmental management plan and monitoring plan (implementation 
system, method, cost, etc.) 

Monitoring plan for “before and during construction period” and “during operation” is 
shown below. 

Table 1-3-10  Monitoring plan (before and during construction period) 
Impact 
item Item Monitoring 

method Location Timing / frequency Responsible 
organization

Air pollution Condition of air 
quality and dust 

Visual 
observation 

Around 
project site

Daily 

Contractor to 
implement 
monitoring

 
APORTIL to 

include 
monitoring 
requirement 
in Spec. of 

Tender 
Document

 
Sampling and 

analysis 
 

When construction 
starts, once in 

intermediate and 
when works 
completed. 

When any work 
generating pollution 

and dust is 
commenced, starting 

time, intermediate and 
completion of each 
work, sampling and 

analysis shall be 
carried out. 

Water 
pollution 

Condition of 
water pollution 

Visual 
observation 

Around 
project site Daily Contractor

Condition of 
turbid water after 

rain 

Visual 
observation Project site When it rains Contractor

Water quality※ 
(SS, pH, T-N, 

T-P, COD, Oil, 
Chromium, 

Lead) 

Collecting 
samples, 

laboratory 
analysis 

Around 
project site

(surface 
layer at 5 
points) 

When abnormal 
condition found, and 
after 3, 5 and 7 days, 

total 4 times 

Contractor or 
APORTIL

(depending on 
conditions of 

Contract) 

Waste Detail and weight 
of waste 

Visual 
observation Project site Daily Contractor

Soil pollution Fuel leak Visual 
observation 

Around 
project site When supplying fuel Contractor

Noise /
vibration Noise / vibration Measurement 

by equipment

Border line of 
port area, 
along road 

near the port

Twice/day during 
piling work Contractor

Bad smell 
Bad smell when 
dredging work is 

carried out 
Smell check Around 

project site
Daily when dredging 
work is carried out Contractor

Bottom 
sediment 
pollution 

Upsetting seabed 
soil, dropping 

crushed concrete 
into water 

Visual 
observation Project site Daily Contractor
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Impact 
item Item Monitoring 

method Location Timing / frequency Responsible 
organization

Restricted 
area Combined with water pollution 

Ecological 
system 

When dredging 
work is carried 

out 

Visual 
observation by 

diver 

Coral 
inhaviting 

area 

Before dredging 
starts, once 

intermediate and 
completion of 

dredging 

Contractor

Livelihood 
Traffic jam, 

noise, vibration, 
etc. 

Visual 
observation 

Hearing 

Around 
project site

Once/ 
week 

Contractor
APORTIL

Working 
environment 

Verification of 
safety and health 

management 

Verification of 
monthly report 

of Project 

Around 
project site

Once/ 
month Contractor

Accident 
Verification of 

safety and health 
management 

Verification of 
monthly 

accident report

Around 
project site

Once/ 
month Contractor

 ※： When turbid water, oi; spill, etc. found 
 

Monitoring results of which Contractor is responsible for monitoring must be reported to 
the department in charge of construction projects of APORTIL from Contractor (Environment 
Department has not been established in APORTIL) and monitoring results of which APORTIL is 
responsible for monitoring must be reported to the chief of department in charge of construction 
projects of APORTIL. If necessary, monitoring results will be reported to Director General of 
APORTIL. 

Table 1-3-11 Monitoring plan (during operation) 
Impact 
item Item Monitoring method Location Timing / 

frequency 
Responsible 
organization 

Ecological 
system 

Shi bottom 
inspection of 
newly arrived 

ferries 

Visual observation by 
diver 

Ship bottom 
of newly 

arrived ferries

When ferries 
arrive APORTIL 

Accident 

Verification of 
safety and 

health 
management 

Verification of monthly 
accident report 

Around 
project site Once/month APORTIL 

 

Monitoring results must be reported to the chief of department in charge of construction 
projects of APORTIL. If necessary, monitoring results will be reported to Director General of 
APORTIL. 
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Figure 2-2-3 shows the location of the ports in the northern coast, Oecussi, Atauro Island and 
Kupang Port in Indonesia. The results of HPC’s future demand analysis could be divided to three types 
of navigation routes based on the implementation plan of the port development by APORTIL, first, the 
existing navigation route (hereinafter, Existing Route), second, navigation route to be developed in 
order to connect other ports (hereinafter, Local Ports Development Route) and third, potential 
navigation route to be developed (hereinafter, Development Potential Route). The existing route 
consists of two routes, Dili – Atauro and Dili – Oecussi. The local ports development route is Dili – 
Caraveras – Com. The development potential route is Dili – Oecussi – Kupang. Table 2-2-1 shows the 
future demand of ferry of the above three types of navigation routes. It is necessary that side opening 
type Ro/Ro ferry which is be purchased from Portugal is in services because Kupang Port has not any 
landing facilities for bow operating type Ro/Ro ferry.  The transition of the passenger demand for 
ferry by navigation route from 2012 to 2030 is indicated in Figure 2-2-4 to Figure 2-2-6. 

 

 
Source: JICA Survey Team 

Figure 2-2-3  Allotment plan of ports in the northern coast in Timor-Leste  
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Table 2-2-1  Future demand of passenger, vehicle and cargo by each navigation route 

 
Source：JICA survey team based on Additional Study for Maritime Transport Connection along the North Coast of Timor-Leste、Aug. 2013 by HPC 

Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Population
(annual
change)

2.40% 2.30% 2.40% 2.30% 2.30% 2.20% 2.20% 2.20% 2.20% 2.20% 2.20% 2.10% 2.10% 2.10% 2.10% 2.10% 2.10% 2.00% 2.00%

Real Non-Oil
GDP(annual
change)

10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 9.80% 9.50% 9.30% 9.10% 8.80% 8.60% 8.40% 8.20% 7.90% 7.70% 7.50%

Real Non-Oil
GDP
p.c.(annual
change)

7.40% 7.50% 7.50% 7.50% 7.50% 7.60% 7.60% 7.60% 7.40% 7.20% 7.00% 6.80% 6.60% 6.40% 6.20% 6.00% 5.70% 5.50% 5.30%

Ferry
Passenger 21,002 21,732 22,493 23,271 24,062 24,894 25,740 26,607 27,491 28,392 29,308 30,239 31,186 32,148 33,124 34,114 35,117 36,133 37,161
Cargo to
Atauro (ton) 6,035 6,639 7,303 8,033 8,836 9,720 10,692 11,761 12,910 14,142 15,458 16,861 18,353 19,934 21,605 23,367 25,218 27,158 29,185
Cargo to Dili
(ton) 23 25 27 30 33 36 40 44 48 53 58 63 68 119 129 140 151 163 175
Cargo Total
(ton) 6,058 6,664 7,330 8,063 8,869 9,756 10,732 11,805 12,958 14,195 15,516 16,924 18,421 20,053 21,734 23,507 25,369 27,321 29,360
Ferry
Passenger 52,509 54,334 56,238 58,183 60,211 62,240 64,355 66,524 68,734 70,985 73,275 75,605 77,972 80,377 82,817 85,292 87,800 90,341 92,911
Cargo to
Oecussi (ton) 45,266 49,792 54,771 60,249 66,273 72,901 80,191 88,210 96,827 106,063 115,935 126,459 137,645 149,504 162,039 175,252 189,137 203,686 218,884
Cargo to Dili
(ton) 3,599 3,959 4,355 4,791 5,270 5,797 6,376 7,014 7,699 8,434 9,219 10,055 10,945 15,487 15,786 18,154 19,593 21,100 22,674
Cargo Total
(ton) 48,865 53,751 59,126 65,040 71,543 78,698 86,567 95,224 104,526 114,497 125,154 136,514 148,590 164,991 177,825 193,406 208,730 224,786 241,558

Dili-
Caravaias-Dili

Ferry
Passenger 43,800 44,189 44,585 44,893 45,202 45,427 45,629 45,779 45,867 45,888 45,841 45,722 45,528 45,258 44,903 44,465 43,943 43,330 42,625

Ferry
Passenger 35,040 35,804 36,590 37,370 38,170 38,937 39,724 40,508 41,280 42,040 42,785 43,515 44,227 44,920 45,244 46,244 46,872 47,474 48,050
Cargo to Com
(ton) 19,012 20,913 23,004 25,304 27,835 30,618 33,680 37,048 40,667 44,547 48,693 53,113 57,811 62,792 68,056 73,606 79,438 85,548 91,931
Cargo to Dili
(ton) 1,832 2,015 2,217 2,439 2,683 2,951 3,246 3,570 3,919 4,293 4,693 5,119 5,572 7,360 7,977 8,628 9,311 10,028 10,776
Cargo Total
(ton) 20,844 22,928 25,221 27,743 30,518 33,569 36,926 40,618 44,586 48,840 53,386 58,232 63,383 70,152 76,033 82,234 88,749 95,576 102,707

Dili-Kupang-
Dili

Ferry
Passenger 4,380 4,532 4,691 4,853 5,022 5,192 5,368 5,549 5,733 5,921 6,112 6,306 6,504 6,705 6,908 7,115 7,324 7,536 7,750
Ferry
Passenger 21,004 21,734 22,495 23,273 24,084 24,896 25,742 26,609 27,493 28,394 29,310 30,242 31,189 32,151 32,151 34,117 35,120 36,135 37,164
Cargo to
Oecussi (ton) 22,633 24,896 27,386 30,124 33,137 36,450 40,095 44,105 48,414 53,032 57,968 63,229 68,829 74,752 81,020 87,626 94,568 101,843 109,442
Cargo to
Kupang (ton) 2,520 2,771 3,049 3,353 3,689 4,058 4,463 4,910 5,389 5,904 6,453 7,039 7,661 10,841 11,750 12,708 13,715 14,770 15,872
Cargo Total
(ton) 25,153 27,667 30,435 33,477 36,826 40,508 44,558 49,015 53,803 58,936 64,421 70,268 76,490 85,593 92,770 100,334 108,283 116,613 125,314
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Source: HPC Report 2013, complied by JICA Survey Team 

Figure 2-2-4 The transition of passenger demand for ferry by Existing Route  
(Atauro, Oecussi) from 2012 to 2030 

 

 

Source: HPC Report 2013, complied by JICA Survey Team 
Figure 2-2-5  The transition of passenger demand for ferry by Local Ports Development 

Route (Caraveras, Com) from2012 to 2030  
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Table 2-2-2  Prospect of necessary number of ferries for the existing route 

 
Source: JICA Survey Team 

 

Source: JICA Survey Team 
Figure 2-2-7  Necessary number of ferries for Existing Route  

(Nakroma + Nakroma2) 
 
 

2012 2013 2014 2015 2016 2017 2018 2022 2026 2030

Dili-Atauro-Dili Ferry Passenger 21,002 21,732 22,493 23,271 24,062 24,894 25,740 29,308 33,124 37,161

Dili-Oecussi-Dili Ferry Passenger 52,509 54,334 56,238 58,183 60,211 62,240 64,355 73,275 82,817 92,911

73,511 76,066 78,731 81,454 84,273 87,134 90,095 102,583 115,941 130,072

Annual navigation number 139 139 139 139 139 139 139 139 139 139

Authorized number of passenger 300 300 300 300 300 300 300 300 300 300

Annual possible nmber of passenger 41,700 41,700 41,700 41,700 41,700 41,700 41,700 41,700 41,700 41,700

Necessary number of ferry 1.8 1.8 1.9 2.0 2.0 2.1 2.2 2.5 2.8 3.1

Annual navigation number 139 139 139 139 139 139 139 139 139 139

Authorized number of passenger 380 380 380 380 380 380 380 380 380 380

Annual possible nmber of passenger 52,820 52,820 52,820 52,820 52,820 52,820 52,820 52,820 52,820 52,820

Necessary number of ferry 1.4 1.4 1.5 1.5 1.6 1.6 1.7 1.9 2.2 2.5

Annual navigation number 139 139 139 139 139 139 139 139 139 139

Authorized number of passenger 680 680 680 680 680 680 680 680 680 680

Annual possible nmber of passenger 94,520 94,520 94,520 94,520 94,520 94,520 94,520 94,520 94,520 94,520

Necessary number of ferry 1.6 1.6 1.7 1.7 1.8 1.8 1.9 2.2 2.5 2.8

Note: Required number of ferries = Total Demand of Ferry Passenger / Annual Passenger Number

Year

Total Demand of  Ferry Passenger by year
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(2) Local Ports Development Route 
There is steep mountainous area in the central part of Timor-Leste. Therefore, the major economic 

activities of the country occur in the eastern and western coastal areas. The coastal areas receive the 
continuous investments such as a road project by ADB, a large scale irrigation project by JICA and 
power supply development. The government of Timor-Leste has the port development plan in the 
north-east area of Timor Island to respond increasing demand of passengers and commodity 
distribution expected in the future. Especially the robust demand of transportation of passengers and 
commodities Dili – Caraveras and Dili – Com is expected. Table 2-2-3 and Figure 2-2-8 show the 
prospect of necessary number of ferries by route.  The prospect indicates the decrease in the demand 
of Caraveras route from 2025 because of the effects by the above mentioned road construction.  This 
navigation route also requires two ferries, Nakroma and Nakroma 2 in 2018. 
 

Table 2-2-3  The necessary number of ferries for Local Ports Development Route 

 

Source: JICA Survey Team 

2012 2013 2014 2015 2016 2017 2018 2022 2026 2030

Dili-Caravaias-Dili Ferry Passenger 43,800 44,189 44,585 44,893 45,202 45,427 45,629 45,841 44,903 42,625

Dili-Com-Dili Ferry Passenger 35,040 35,804 36,590 37,370 38,170 38,937 39,724 42,785 45,244 48,050

78,840 79,993 81,175 82,263 83,372 84,364 85,353 88,626 90,147 90,675

Annual navigation number 139 139 139 139 139 139 139 139 139 139

Authorized number of passenger 300 300 300 300 300 300 300 300 300 300

Annual possible nmber of passenger 41,700 41,700 41,700 41,700 41,700 41,700 41,700 41,700 41,700 41,700

Necessary number of ferry 1.9 1.9 1.9 2.0 2.0 2.0 2.0 2.1 2.2 2.2

Annual navigation number 139 139 139 139 139 139 139 139 139 139

Authorized number of passenger 380 380 380 380 380 380 380 380 380 380

Annual possible nmber of passenger 52,820 52,820 52,820 52,820 52,820 52,820 52,820 52,820 52,820 52,820

Necessary number of ferry 1.5 1.5 1.5 1.6 1.6 1.6 1.6 1.7 1.7 1.7

Annual navigation number 139 139 139 139 139 139 139 139 139 139

Authorized number of passenger 680 680 680 680 680 680 680 680 680 680

Annual possible nmber of passenger 94,520 94,520 94,520 94,520 94,520 94,520 94,520 94,520 94,520 94,520

Necessary number of ferry 1.7 1.7 1.7 1.7 1.8 1.8 1.8 1.9 1.9 1.9

Year

Note: Required number of ferries = Total Demand of Ferry Passenger / Annual Passenger Number

Nakroma + Nakroma
2

Nakroma

Nakroma 2

Total Demand of  Ferry Passenger by year
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Source: Seaworthiness Design (Author: Dr. Yoshimi Goda) 

Figure 2-2-13  Diagram of Maximum Value of Significant Wave in Breaking Wave Zone 
 

Table 2-2-11  Results of Calculation of Breaking Wave Limit Depth and Wave Height 
 Bottom slope 1/10 Bottom slope 1/20 

Breaking Wave Limit 
Depth (m) -2.5 -3.4 

Breaking Wave Limit 
Wave Height (m) 3.8 m 3.5 m 

Source: JICA Survey Team 
 

The water depth of -2.5 m to -3.4 m is that in the vicinity of the location to install the platform. In 
the shallower area, deformation by breaking wave (running up waves) needs to be considered. Since 
there is a possibility that impact breaking waves act upon the superstructure, it shall be responded by 
the thickness of slab. In addition, as regards the seabed slope in front of the revetment, 
countermeasures shall be studied taking into account its shape and strength. 
 
(2) Threshold Depth of Surface Layer Sediment Movement 

Study shall be made for the threshold (limit) depth of surface layer sediment movement that is 
determined by the wave conditions and sediment grain diameter (D50 = 0.6 mm or so). 

Wave  : Wave related factors corresponding to occurrence of high waves 
     Ho=3.2 m, T = 9.2s, Lo = 132 m 
Central grain diameter: 0.6 mm 

By referring to the calculation diagram for the threshold depth of surface layer sediment 
movement shown in Figure 2-2-x, the calculations follow below:  
d/Lo = 4.55 x 10-6, and H/Lo = 0.024 
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Table 2-2-12  Ground Conditions 

Structure  Borehole Point
Design depth (m)
(Existing ground 

level)

Level to first 
intersect substrate 

(m) 
Land structure BH-1 +3.3 -35.0 

Platform BH-2 -5.0 -46.9 

Pear BH-3 -11.2 -33.8 

Pear BH-4 -16.6 -40.4 

Source: JICA Survey Team 
Note: The design depth in the Table above shows the representing water depth of the ground condition 

study, which are the ground elevations of the boring points. 
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           BH-1                   BH-2 
Source: JICA Survey Team 

Soil Boring Log (1/2) 
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                 BH-3 
Source: JICA Survey Team 

Figure 2-2-15  Soil Boring Log (2/2) 
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Table 2-2-13  Major Parameters Related to Design Target Ferries 
 Principal Dimensions Nakroma Nakroma2 Portugal Ferry

Main Data 

Deadweight：DWT 287 1,050  
Gross tonnage：GT 1,134 (1,084)  
Displacement(t)  925 2,503 2,870 
Length over all：LOA (m) 46.76 67.30 71.30 
Length between 
perpendiculars：Lbp (m) 41.33 61.20 59.34 

Molded breadth：B (m) 12.0 16.00 12.6 
Depth：D (m)  4.70  
Height of main deck 
(bulkhead deck) (m) 3.6 4.70 6.30 

Clear width of bow ramp 
(m) 3.5,4.4 6.00   

Clear length of bow ramp 
(m) 7.0 9.4+0.6  

Height of passenger deck 
(bulkhead deck) (m) 7.5 4.80   

Design draught (m) 2.42 3.30 3.70 
Full &Ballast draught (m)  3.30 / 2.08  
Speed at sea trial (knot) 12 12 15 
Service speed on design 
draught (knot)  10   

Clear height below 
passenger deck  (m) 3.5 4.8  

Lamp position Bow Bow Starboard、
Portside 

Ladder position Starboard Starboard･
Portside ― 

Ship crane position Starboard Starboard ― 

Passengers 
VIP class (persons) 20 30 276 
Economy class (persons) 280 350   

Crew 

Captain class  2 cabins   

Officer/Engineer   2 cabins with 2 
beds 21 persons 

Crew (persons) 15 2 cabins with 2 
beds  

Crew and Trainees (人)  2 cabins with 3 
beds  

Lane meter deck (m)  Appx. 190m  

Others 

Trucks  
3 with 20' 
container 
chassis

 

Cars    

Cars/ General cargo SUV's/450m3 SUV's/940t  

Source：Prepared by JICA Survey Team on the basis of materials received from APORTIL



PREPARATORY SURVEY REPORT ON THE PROEJCT FOR URGENT SHIFT OF FERRY TERMINAL IN DILI PORT  
IN THE DEMOCRATIC REPUBLIC OF TIMOR-LESTE 
 

2-30 
 

 

Source: APORTIL 
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Figure 2-2-16  Nakroma General Arrangement 

 
Source: APORTIL 

Figure 2-2-17  Nakroma2 General Arrangement 
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Source: APORTIL 

Figure 2-2-18  Portugal Ferry General Arrangement (1/2) 
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Source: APORTIL 

Figure 2-2-19  Portugal Ferry General Arrangement (2/2) 



PREPARAT
IN THE DE
 

 

The 
the facili

2-

The 
those sho

S

The 
cargo, p
actions i
live load
future. T
Oecussi 

- Upper 

As th
carrying

Sou
 

TORY SURVEY RE
EMOCRATIC REP

conditions fo
ity design in 

Docking 

   -2-2-2-11

characteristi
own in Table

Ta

San

San

Sand,

Source：Tec
200

characteristi
packing style
in upset cond
d at the time 
The upper loa
as reference
 
live load  - 
 
he character
 20-foot con

20ft T
urce：Technic

EPORT ON THE
PUBLIC OF TIM

for docking t
Oecussi as r
velocity V =

Self-weigh

c values of u
e 2-2-14. 
able 2-2-14 

Mate

Steel and 

Reinforced

Un-reinforc

Stone (g

Stone (sa

nd, gravel, an

nd, gravel, an

 gravel, and 

chnical Stand
07 
ic values of 
e, volume, h
dition and ac
point when 

ad in the pre
, as follows: 

Persistent/up

ristic value o
ntainers as sh

Ta
Type 

Tractor-Traile
cal Standards

E PROEJCT FOR 
MOR-LESTE 

o a pier requ
reference, as 

= 0.35 m/s, do

ht and Surc

unit volume 

 Character

erial 

cast steel 

d concrete 

ced concrete

granite) 

andstone) 

nd rubble (dr

nd rubble (w

rubble (satur

dards and Co

upper load s
handling met
ccidental con
an earthqua

esent study sh

pset conditio

of live load, 
own in Table
able 2-2-15

W
er 
s and Comm

 URGENT SHIFT

2-34 

uired for ana
 follows:  
ocking angle

charge Loa

weight used

ristic Values 

dry) 

wet) 

rated) 

ommentaries

shall be set t
thod, loadin
ndition shall 
ake assumed 
hall be, by m

on 20kN/m2 

maximum l
e 2-2-15. 

Live Load
Width (m）

3.000 
mentaries for 

T OF FERRY TER

alyzing the a

e θ = 10 degr

ad 

d for calculat

of Unit Wei
Characterist

   

   

   

   

   

   

   

   

s for Port and

taking into c
ng period, et

be determin
under the de

making the fa

- Accidenta

load shall as

d (Vehicle L
Length (m

14.800
Port and Har

RMINAL IN DILI

ctions by shi

rees 

ing self-weig

ight of Mate
ic values of u
（kN/m3） 

 77.0 

 24.0 

 22.6 

 26.0 

 25.0 

 16.0 

 18.0 

 20.0 

d Harbor Fac

consideration
tc. Those in 
ned by predic
esign conditi
acility design

al condition 1

ssume that o

Load) 
m） Rati

3
rbor Facilitie

I PORT  

ips shall be, 

ght shall ma

erials 
unit weight 

acilities in Ja

n the kind of
n the case of
cting the exi
ions will occ
n for the ferr

10kN/m2 

of a tractor-t

ing（kN） 
350 
es in Japan; J

by using 

ake use of 

pan; July 

f handled 
f seismic 
istence of 
cur in the 
ry pier of 

trailer for 

July 2007 



PREPARAT
IN THE DE
 

 

The 

2-

(1) Stee
Steel

performa
with to t
being rel

 

Struc

St

Source

(2) Cha
The 

required 
characte
coefficie

 

Source

(a) Ch
The 

accordan
(b) C
The 

TORY SURVEY RE
EMOCRATIC REP

characteristi

 M-2-2-2-12

el 
l materials 
ance of the f
the Japanese
latively often

Type o

ctural steel 

teel pile 

e: Technical S

aracteristic v
characteristi

d for verifyin
ristic values

ent of steel an

e：Technical

haracteristic 
characteristi

nce with the 
Characteristic

characteristi

EPORT ON THE
PUBLIC OF TIM

c value of sid

Materials 

used for p
facilities. On

e Industrial S
n used for po

Table 2-2-1

of steel 

Steel b

Shaped s

Steel Plat
Steel Str

Flat ste

Steel pipe

Steel H p

Standards an

alues of stee
ic values of
ng performa
s of Young'
nd cast steel 

Table 2-
Young
Shear
Poiss

Linear expan

l Standards a

values of yi
ic values of y
results of rel

c values of yi
ic values of y

E PROEJCT FOR 
MOR-LESTE 

de walk live 

port facilitie
ne example t
Standards (JI
ort facilities a

6 Quality 

St

bar JIS

steel JIS

e and 
rips JIS

eel JIS

e piles JIS

piles JIS

nd Commenta

el materials
f each nume
ance shall be
's modulus, 
shall be refe

-2-17 Num
's modulus E
modulus G

on's ratio V
nsion coeffic

and Commen

elding stress
yielding stre
levant experi
ielding stress
yielding stre

 URGENT SHIFT

2-35 

load shall be

es should h
that satisfies
IS). Steel ma
are shown in

Standards f

tandard 

S G3191 S

S G3192 S
S

S G 3193 S
S

S G 3194 S
S

S A 5525 S

S A 5526 S

aries for Port

eric constant
e set approp

shear mod
erred to those

meric Consta
E 

cient a 

ntaries for Po

s of steel 
ess of steel m
iments. 
s of steel pile
ess of steel p

T OF FERRY TER

e 5 kN/m2.

ave necessa
s this conditi
aterials, amo
n Table 2-2-1

for Steel Ma

SS400 
SS400，SM40
SM570，SM
SS400，SM4
SM520，SM
SS400，SM4
SM520 

SKK400，SK

SHK400，SH

t and Harbor

t pertaining 
priately cons
ulus, Poisso
e in Table 2-2

ants of Steel
2.0×10
7.7×10

12×1

ort and Harbo

materials sha

e 
pile shall be 

RMINAL IN DILI

ary quality 
ion is steel m
ong JIS-comp
6. 

aterials (JIS

Materials U

00，SM490，S
A400，SMA

400，SM490
570，SMA4

400，SM490

KK490 

HK400M，S

r Facilities in

to steel an
sidering stre
on's ratio an
2-17. 

l Materials 
05  N / mm2 
04  N / mm2 
0.30 
0-6  1 / °C 

or Facilities i

all be approp

referred to t

I PORT  

to achieve 
materials tha
pliant steel m

S） 

Used 

SM490Y，SM
A490，SMA
0，SM490Y
400，SMA4
0，SM490Y

SHK490M 

n Japan; July

nd cast steel
ength proper
nd Linear e

in Japan; Jul

priately deter

those in Tab

required 
at comply 
materials, 

M520，
A570 

Y， 
490 

Y， 

y 2007 

 that are 
rties. The 
expansion 

y 2007 

rmined in 

le 2-2-18 



PREPARAT
IN THE DE
 

 

accordin
 

Source

 2-2-3

2-2-

2-

(1) Com

A pie
coupled 
landing 
for passe

 
(2) Pier

The 
may be a
shows, t
(N. 139o
install th
determin
shape ar
the exist

 

In D
set in th
stern tha
maneuve
was set i

 

TORY SURVEY RE
EMOCRATIC REP

ng to the kind

Table 2-2-1

Type o
Tensil
 (per n
Bendin
(per ne
Bendin
(per to
Sheari
(per to

e：Technical

Outline 

 Pier-3-1

 S-2-3-1-1

mponents of 

er and a plat
with a platf
part (Landin
engers, roads

r head line 
pier shall ha
able to come
the pier head
o E.); in this
he platform
ned as econo
round the con
ting wharf. 

ili Port NE w
he direction o
at has the sm
ering ships a
in the directi

EPORT ON THE
PUBLIC OF TIM

ds of materia

8  Charact

of stress 
le stress in ax
net cross-sec
ng stress  
et cross-secti
ng stress  

otal cross-sec
ing stress  
otal cross-sec
l Standards a

Design Dra

r 

pecification

f the pier 

tform that ca
form shall be
ng platform),
s for mainten

ave a structu
e alongside th
d line is desir
s case, howe

m will have 
omically adv
nstruction se

wind directio
of NE in ord
mallest expo
and influence
on of N25o E

E PROEJCT FOR 
MOR-LESTE 

al and stress i

teristic Valu

xial direction
ctional area)

ional area)

ctional area)

ctional area)
and Commen

awing 

ns of the pi

an accommo
e of a piled p
, a turning p
nance vehicle

ure that can a
he pier at the
rably to be s
ever, increas
to be relat

vantageously
a site area, w

on overwhelm
der to ensure
osure area of
e on e.g. carg
E. 

 URGENT SHIFT

2-36 

intensity. 

ues of Yieldin
Steel 

n

ntaries for Po

ier 

date target f
permeable st
platform for 
es, utilities, n

accommodat
e same time. 
set in the dir
se in constru
tively offsho
y as possible
wind directio

ms others, an
e mooring sa
f a ship. In 
go ships at /

T OF FERRY TER

ng Stress of 

SKK400

235 

235 

235 

136 

ort and Harbo

ferries shall b
tructure. The
vehicles to b
navigation ai

te ferries on 
As its determ

rection of the
uction costs i
ore. Therefo
e on conditi
on and maneu

nd hence the
afety while r
consideratio

/ around the 

RMINAL IN DILI

Steel Pile (J

SKK4

315

315

315

182

or Facilities i

be the object
e platform is 
be loaded, a 
id equipment

its both side
mination pro
e head line o
is expected, 

ore, the pier
on that it w
uvering of ca

e pier head lin
receiving wi
on of the saf
existing wha

I PORT  

JIS) (N/mm2

490 

5 

5 

5 

2 

in Japan; Jul

ts of design. 
s composed o

boarding pr
t, etc. 

es so that tw
ocess in Figu
of navigation
since the lo

r head line 
will not affec
argo ships at

ine is to be p
ind pressure 
fety for bert
arf, the pier 

2） 

y 2007 

The pier 
of a ferry 
romenade 

wo ferries 
ure 2-2-20 
n channel 
ocation to 

shall be 
ct seabed 
t / around 

preferably 
from the 

thing and 
head line 



PREPARATORY SURVEY REPORT ON THE PROEJCT FOR URGENT SHIFT OF FERRY TERMINAL IN DILI PORT  
IN THE DEMOCRATIC REPUBLIC OF TIMOR-LESTE 
 

2-37 
 

 
Pier Head Line in N139o E (Parallel to Navigation Channel H.L.) 

 
Pier Head Line in N45oE (Parallel to Overwhelming Wind from NE） 

 
Pier Head Line in N25oE (Adopted Plan) 

Source: JICA Survey Team 
Figure 2-2-20  Alternative Plans for Pier Face Line 
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(3) Pier width and structure of landing platform 
The pier width needs to be at least 20 m to cover the turning radius of vehicles coming out of the 

side ramp of the Portuguese ferry, and the width of the promenade (roadway) for both vehicles and 
passengers. The pier width shall eventually be 24 m taking into account the utility area of 2 m x 2 = 4 
m. In addition, the landing platform shall be of a movable ramp structure, in view that there will be a 
difference of 2.145 m (+3.675 m - 1.53 m) between the main deck heights of Nakroma and Nakroma 
2. 

 

Source: JICA Survey Team 
Figure 2-2-21  Tracks of Vehicles 
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Table 2-2-19  Comparisons between Alternative Pier Structure Plans 

 

Source: JICA Survey Team 
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Source: JICA Survey Team 

Figure 2-2-23  Pier Structure (Bridge Type) 
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Source: JICA Survey Team 

Figure 2-2-25  Platform Structural Drawings 
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(2) Performance specifications  

The effects to be considered for the verification of the stability of the components and structure of 
bollards against the upset condition related to ship actions shall comprise: main effects by the traction 
force of ship and secondary effects by self-weight. For reference, in the case of bent bollard, the 
effects should be taken into consideration of traction by mooring ships, and those of ships at coming 
alongside and leaving the pier.  

By way of serviceability, location of installation, intervals and total number of bollards shall be 
determined appropriately taking into account the type of target vessel and utilization state of the 
facility.  

 
(3) Verification of performance 

The arrangement of bollards and mooring rings shall be based on the following criteria: 
① Bent bollards shall be installed close to the water in the berth in order to serve ships being 

normally moored as well as those coming alongside and leaving the pier. 
② The bollards to be used for normal ship mooring or ship operation of coming alongside and leaving 
the pier shall be installed near the water front line, since mooring ropes extended on the apron can be 
an obstacle to cargo handling work. Mooring ropes are sometimes pulled upward so that bent bollards 
are used. The interval of bent bollards and minimum installation number per berth shall follow the 
figures in Table 2-2-23. Standard values of ship traction force are shown in Table 2-2-24.  

 
Table 2-2-23  Arrangement of Bollards 

Gross Tonnage of Target Vessels Maximum Interval 
between Bollards（m）

Minimum Installation 
Number per Berth(pieces)

 < 2,000 10～15 4 

2,000 <= < 5,000 20 6 

5,000 <= < 20,000 25 6 

20,000 <= < 50,000 35 8 

50,000 <= <100,000 45 8 

 Source: Technical Standards and Commentaries for Port and Harbor Facilities in Japan; 2007 
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form of cargo handling, etc.  
(2) Performance specification 

Standard intensity of illumination is intensity based on a mean and horizontal illumination, and is 
defined to be the lowest value for allowing a safe and efficient use of the facility. Illumination 
intensity is regarded to be a target in the design of lighting equipment. Appropriate illumination of 
lighting equipment shall be determined so as to allow a safe and smooth use of the facility in 
accordance with the kind of work and form to be effected. Standard illumination intensities for 
outdoor lighting shall be determined for respective facilities by referring to the values provided in 
Table 2-2-26. 

Table 2-2-26  Standard Illumination of Outdoor Lighting 

Facility Standard Illumination 
Intensity (lx)

Wharf 

Apron 

Passengers, vehicles, mooring facilities for 
pleasure boats, general cargoes, container berths 50 

Sloping walk for pleasure boats, apron where 
hazardous materials via pipeline are handled 30 

Apron where simple work by means of pipelines, 
belt conveyors are carried out 20 

Yard Yard for storing, unloading and transferring of 
containers and general cargoes 20 

Passage 

Getting on/off platform for passengers and 
vehicles 75 

Passage for passengers and vehicles 50 
Other passageways 20 

Security All facilities 1 to 5 

Roads, 
Parks 

Road Main roads 20 
Other roads 10 

Parking 
Areas 

For ferries 20 
Others 10 

Parks, 
Greeneries 

Paths inside parks, greeneries 3 

Source: Technical Standards and Commentaries for Port and Harbor Facilities in Japan; 2007 

As the method for outdoor lighting, using road poles is common. As is generally used, it deals with 
a lighting method by fixing lighting equipment on poles installed every 8 to 12 m. For lighting large 
places such as yards and parking areas, many poles are necessary, which may disturb cargo handling 
work. For this reason, lighting by using poles fits for places not handling cargoes, such as small-scale 
parking areas and facilities for getting on/off the ferries. 

 
(3)  Performance verification 

In designing lighting equipment, best suited lighting method, light sources and devices shall be 
selected, thereby determining the arrangement of lighting equipment in considering of the following 
points according to the installation site of lighting equipment: 

① Standard illumination intensity 
② Distribution of illumination intensities 
③ Glare 
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facility constitutes an important signal for ship ship operators, and hence appropriate selection should 
be made as to, for example, color, lighting pattern, and be installed and controlled according to the 
purposes. Its specification and structure are shown in Table 2-2-28 and Figure 2-2-28, respectively. 

Table 2-2-28  Specification of Light Beacon 
Descriptions P-5BS-123 Type Light Beacon 

M
ai

n 
B

od
y 

Total length Approx. 0.7 m

Level of lighting 
device Approx. 0.6 m 

Fully equipped 
weight Approx. 30 kg 

Major material Anti-corrosive aluminum alloy (A5052)

Paint color White

Installation 
method Fixed with foundation bolts 

L
ig

ht
in

g 
D

ev
ic

e 

Type SA-123A type

Light source Ultra-high-luminance light emitting diode (LED) - one set 

Lighting pattern 
Flashes every 3 seconds (lights 0.5 seconds on and  

2.5 seconds off)  

Light color White

Effective 
luminosity 

40 cd

28 cd 

Visible distance 3.7 Nautical Miles

Controller 
RL-3S type

Non-contact system using CPU, IC and transistors. 

Rated voltage DC 12 V

Working voltage DC 11 V to DC 15 V

Po
w

er
 S

ou
rc

e Input voltage DC 12 V

Output voltage DC 12 V

Storage Battery 
Small-sized lead acid battery set type 

(Rated capacity: 40 Ah x 1 pce.) 

Source: JICA Survey Team 
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projected site was found. Since the existing revetment continues most likely to satisfy even at the 
present time the required performance, it shall be re-utilized by applying levee raising method.  
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Source: JICA Survey Team 

Figure 2-2-29  Structural Drawing of Existing Revetment 
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Table 2-2-30 Quality Control Items 
Work Item Item Content 

Concrete 
Mix and 
Casting 

Site Compressive 
Strength Test 

・ Trial Mix shall be implemented at least 35days 
before first planned concrete casting. 

・ Each 3 specimen shall be provided for 7day and 
28 day strength test. When 7 day strength cannot 
achieve requirement, review mix design and 
re-Trial Mix require. 

・ Sampling of 6 Specimen together with Slump & 
Temperature measurement shall be conducted 
every 50m3 or every casting day (if less than 
50m3) minimum and Specimen shall be tested. 

・ For Beam concrete, Sampling require every 20m3 
or every casting day (if less than 20m3) minimum 

・ Temperature of Concrete shall be maintained 5 to 
35 ℃ during casting 

Plant 

Sieve Analysis 
Test 

・ Sieve Analysis Test shall be conducted for every 
delivery and Result shall be submitted 

Test for Salt 
Content 

・ Salt Content Test shall be conducted approved 
interval for monitoring salt content 

Reinforcement Bar 
Fabrication and 
Assembling 

Deliver 

・ Confirm Mill sheet, Length, Diameter and 
Number 

・ Confirm appearance to check rust and other 
obstacle 

・ Confirm Stored condition such as sleeper layout 
and protection sheets 

Fabrication ・ Confirm accuracy with Fabrication Drawing 

Assembling 
 

・ Confirm accuracy of pitch, location of rap and rap 
length 

・ Confirm No rust and dust 

Formwork and 
Timbering Support 

Before 
Assembling 

・ Require submission of Design calculation sheet 
and confirm enough strength, stability and 
adequate structure 

・ Re-confirm no rust and dust for Re-bar 

After 
Assembling 

・ Confirm sufficient cover thickness of Re-bar (7cm 
for marine, 5cm for land based concrete 
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but most of them are originated from Japan either new or used one. Therefore, common 
equipment such as crawler crane and backhoe (excavator) are procured from Japan when 
considered transportation cost, import tax in Indonesia and overhead, etc in Indonesia. Marine 
working vessels such as Pile driving barge, Barge with crane are available to procure from 
Jakarta and Surabaya in Indonesia. List of major equipment and source of procurement are 
shown in Table 2-2-32. 

Table 2-2-32  Source of Procurement for Major Equipment 

 Source 
Equipment 

Locally 
procured

Procured from 
3rd Country 

Procured 
from Japan Remarks 

Backhoe 0.6m3       ○ Excavation, 
Demolition 

Breaker 600kg class        ○ Demolition of slope 
and RC structure  

Crawler crane 40tclass        ○ Various use 

Pile Driving Barge 
(H-125 equipped) 

   ○  SPP and PC pile 
driving 

Tug Boat  ○  Transportation, Escort 
of barge 

Flat Top Barge  ○  Transportation of piles 
and girder 

Concrete Plant ○      Ready mixed concrete 
locally procure Agitator truck ○      

Truck crane ○   Spot use 

Unic truck 6ｔ       ○ Installation and 
material handling 

Dump truck ○      Transportation of 
debris and material 

Wheel loader ○      Material handling, 
Pavement 

Vibration roller      ○ Pavement 

Vibration hammer   ○ SSP driving 

Diesel generator      ○ Various use, Power 
source of the site 

Welding machine   ○ Various work 

Source: JICA Survey Team 
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Construction at site is planned to complete within 21 months. 

 
 

 

Source: JICA Survey Team 

Figure 2-2-31  Implementation Schedule 
 

2-3 Obligations of Recipient Country 

Table 2-3-1 shows the list of obligations of the government of Timor-Leste. 
  

（Site survey）

(Detailed design)

(Cost Estimation)

（Preparation of Tender documents）

（Approval of Tender ddocuments）

（Tender related work） Total　8 months

（Preparation）

(Mobilization, Transportation) (Demobi of Piling barge） (Demobi of）Crane barge

（Demolition of revetment & slope）

(PC pile drivng for Platform)

(Steel pile driving for Platform)

（Steel pile driving for Jetty）

(Reinstatement of revetment)

（Super structure of Platform）
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（PC girder）
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Table 2-3-1  List of Obligations of the Government of Timor-Leste 
1．Before the Tender 

NO Items Deadline In charge 

1 To approve  IEE/EIA 

Before the 
Project approval 
by Japanese 
Cabinet 

APORTIL 

2 To open Bank Account (Banking Arrangement (B/A)) Within 1 month 
after G/A MPWCT 

3 
To secure lands 
１）temporary construction yard and stock yard near the Project area
２）borrow pit and disposal site near the Project area 

Before notice of 
the Tender  APORTIL 

4 To obtain the planning, zoning, building permit Before notice of 
the Tender APORTIL 

5 To clear, level and reclaim the following sites when needed Before notice of 
the Tender APORTIL 

6 To determine the plan of passenger terminal building  Before notice of 
the Tender APORTIL 

2．During the Project Implementation 

NO Items Deadline In charge 

1 

To bear the following commissions to a bank of Japan for the 
banking services based upon the B/A 

  

１）Advising commission of A/P 
within 1 month 

after the signing 
of the Contract 

MOF 

2）Payment commission for A/P every payment APORTIL 

2 To issue the Working Visa for workers 
before 
commencement 
of the Project 

Ministry of 
lntema1 
Affairs 

3 To construct the passenger terminal building during the Project APORTIL 

4 To ensure prompt unloading and customs clearance at the port of 
disembarkation in recipient country during the Project APORTIL 

5 

To accord Japanese nationals whose services may be required in 
connection with the supply of the products and services under the 
verified contract such facilities as may be necessary for their entry 
into the recipient country and stay therein for the performance of 
their work 

during the Project AI)ORTIL 

6 

To bear the cost which is equivalent to the customs duties, internal 
taxes and other fiscal levies which may be imposed in the country of 
the Recipient with respect to the purchase of the Products and/or the 
Services, instead of tax exemption system. 
Such customs duties, internal taxes and other fiscal levies mentioned 
above include VAT, commercial tax, income tax and corporate tax of 
Japanese nationals, resident tax, fuel, but not limited, which may be 
imposed in the recipient country with respect to the supply of the 
products and services under the verified contract. 

during the Project APORTIL 

7 To bear all the expenses, other than those to be borne by the Grand 
Aid, necessary for the Project implementation during the Project APORTIL 

8 To submit environmental monitoring report to JICA Timor-Leste 
Office during the Project APORTIL 

3．After the Project 
NO Items Deadline In charge 

1 

To maintain and use properly and effectively the facilities 
constructed and equipment provided under the Grand Aid 

１）Allocation of maintenance cost 
２）Operation and maintenance structure 
３）Routine/Periodic inspection 

After completion 
of the 
construction 

APORTIL 
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Source: JICA Survey Team 
(1) Secure the construction yard 

APORTIL has the jurisdictional authority of the Project site which locates in Dili Port. It is 
necessary to use the part of existing 40’container stacking yard as the construction yard which is 
about 6,500m2. APORTIL will provide the construction yard before the implementation of the 
Project. Figure 2-3-1 shows the construction yard which was agreed mutually with APORTIL by 
the record of discussions with the study team at the field survey. 

 

Source: JICA survey team 

Figure 2-3-1  Location of the construction Yard 
 

(2) Demolish of the blockade for the Work in the construction yard 
 There are the building which is used by GIZ and the office of harbor master and the old 
concrete blocks and buoys in the construction yard. APORTIL is necessary to demolish or 
transport the above matters before the start of implementation of the Work. It is also necessary 
to demolish the west boundary fence for the Work. If it is necessary to accommodate with the 
other authorities for demolishing the west fence, APORTIL should accommodate with the 
related authorities for the smoothly demolish the west fence. It is estimated US$19,500 
(=6,500m2x $3/m2) for the demolishing works.  
 

(3) The construction of the passenger terminal building and the related facilities 
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The government of Timor-Leste has the plan of the passenger terminal building and the 
related facilities in the behind of the Project site.  It is the plan to implement in 2016. The 
passenger terminal building and related facilities like the parking lot will be implemented by the 
government of Timor-Lest. APORTIL should consider and need to adjustment to smooth 
implementation of both works which will be done at the same time.  
 

(4) Import levy for the permanent materials for the work 
APORTIL need to bear the cost of duty exemption from tax of the permanent materials for 

the work. 
 

(5) Assistance for acquire the various approval and obtain the work visa 
APORTIL should assist the various approvals related the work and obtain the work visa for 

Japanese Nationals and the related workers. 
 

(6) The cost of port due and tax in Dili Port 
APORTIL should assist the quickly landing and customs clearing for the imported materials 

and equipment in Dili Port. APORTIL should bear the cost of custom clear and bonded store of 
those materials and equipment. 
 

(7) The cost of authorized pay for the bank 
APORTIL should bear the cost of Banking Arrangement: B/A and Authorized Pay: A/P. 

 
(8) The correspondent action of the environment and social considerations 

APORTIL need to take out the permission of the environmental assessment by NDE for the 
Project and submit the correspondence of the permission to the government of Japan before the 
approval of Japanese cabinet. APORTIL will submit the report of environmental management 
plan to NDE and JICA during the works. 
 

(9) The maintenance of the Project 
APORTIL is necessary to establish the organization for maintenance of the facilities and 

make the budget of maintenance work. APORTIL should establish the scheduled method of 
maintenance works. 
 

2-4 Project Operation Plan 

The government of Timor-Leste plans to divide APORTIL into two organizations, APORTIL 
which is responsible for port operation, and DNTM which is responsible for maritime 
management for the purpose of strengthening the both aspects. AORTIL will be in charge of 
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operation office staff during daily ferry operation, such as berthing/re-berthing of Ferry vessels, 
get on/get off operation of passengers and vehicles, cargo handling when Ferry berth at Jetty. 

It is also necessary to conduct emergency repair when defect is found and to evaluate 
whether large repair work is necessary or not. Where location/position is underwater and 
difficult to inspect by staffs, inspection by diver is required. 

Ferry facility is facilities which require periodical cleaning. Therefore, cleaning workers 
(approx. US$300/month/pax salary) are employed. 

 

Table 2-5-1 Major Operation and Maintenance Items 

Location Periodical Inspection/Frequency Estimated Cost (US$) Remarks 

Jetty and 

Platform 

① Daily visual inspection 

② Yearly inspection (once a year) 

including underneath of Jetty by 

boat 

No incidental expense for 

inspection is considered 

Possibility of 

incidental repair 

cost of concrete 

③ Confirmation of effectiveness of 

cathodic protection by potential 

measurement device (every 3 

month) 

No incidental expense for 

inspection is considered 

Bookkeeping for 

measurement 

record  

④ Underwater inspection by diver 

(every 3 year) 
US$10,000/every 3 year 

 

Movable Ramp 

① Daily visual inspection 

② Monthly inspection 

③ Periodical inspection (every 2 

year). Approx. 6days for 2 ramp2

No incidental expense for 

monthly inspection is 

considered 

US$5,200/every 2 year 

Consumable 

parts and tool for 

first replacement 

are supplied with 

movable ramp  

Rubber Fender 
① Daily visual inspection 

② Monthly inspection 
US$25,000/set 

Cost for 

replacement 

when damage 

Bollard 
Daily visual inspection and 

periodically re-paint when necessary 
US$100/year Re-painting 

Navigation Aid 

Monthly visual inspection. 

Periodically cleaning of lantern and 

solar panel 

No incidental expense is 

considered 

 

Lighting & 

Power supply 

Daily visual inspection. Periodically 

cleaning of lamp 
US$20/lamp 

Mercury lamp 

250w 

Water supply Daily visual inspection. Periodical US$100/year Painting apply 
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Chapter 3. Project Evaluation 

3-1  Preconditions 

The preconditions for implementation of the Project are as described below; 
 

1. To secure and provide the Project site, 
2. To remove the obstacles for implementing the Project in the Project site, 
3. To construct the Passenger Terminal Building to be developed in an integrated manner 

with the Project, 
4. To obtain the environmental permission, 
5. To open an account under the name of the government of Timor-Leste in a bank in Japan 

and to conclude B/A as an agent for which JICA will be able to make payments in 
Japanese yen to cover the obligations incurred by the government of Timor-Leste or its 
designated authority under the Verified Contract, 

6. To issue the working visa for Japanese nationals whose services may be required in 
connection with the Project, and 

7. To ensure the completion of domestic tax exemption procedures for importing the 
procured equipment and materials for this Project by the time those equipment and 
materials will arrive at Timor-Leste. 

 
The preconditions above 1 to 6 except for 3 need to be completed before the start of execution 

of the Project. The government of Timor-Leste needs to take necessary actions for a Japanese 
contractor to provide tax exemption regarding 7 above. 
 
3-2  Necessary Inputs by the Recipient Country 

Followings are the necessary inputs by the government of Timor-Leste to assure and sustain 
the effects of the Project. 
 

1. To secure the budget and human resources (engineers) for maintenance of the Ferry 
Terminal and the Passenger Terminal Building 

The maintenance costs of the facilities of the Project will be small according to the Project 
implementation plan. However, the scheduled checkups and repairs are necessary in order to 
keep the proper function of the facilities. 
 

2. To keep on disbursement of the subsidies for operational costs of Ferries 
The fare of ferry has been kept low. The increase of the number of passengers would have 

positive impacts on the local economy. Therefore, it is necessary to maintain the low fare until 
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the people of Timor-Leste will be able to pay proper fare of Ferry to cover the operational cost 
of ferries.  
 

3. To execute the scheduled environmental monitoring of the Project area 
The continuous monitoring of the Project area is important to prevent negative impacts on 

social and environmental conditions.  
 

3-3  Important Assumptions 

Followings are the important assumptions to assure and sustain the effects of the Project. 
 

1. Early development of Navigation Routes to connect the other ports 
New navigation routes connecting with the other ports should be developed promptly to 

stimulate the local economy in aspects of the growth in people’s movement and increase in the 
distribution volume of local products.  
 

2. Execution of the marketing research on passengers of Ferry 
The marketing research is required to establish navigation schedule according to the needs to 

stimulate increase in passengers and cargo transportation. 
 

3. Prompt development for the Potential Routes 
It is assumed that tourists and trade will increase by development of potential navigation 

routes with Kupang to connect with other Indonesian ports. The connection with Kupang Port 
would stimulate the growth of trade and tourism industry.  
 

4. Keeping the proper operation of Ferry 
It is necessary to comply with the authorized capacity of the passengers and of freight for the 

safety navigation. In this manner the reliability for the ferry transportation would be assured. 
 

5. Proper maintenance of the facilities in the Ferry Terminal 
Proper maintenance of the facilities of Ferry Terminal is inevitable for the on-time operation 

of ferry. 
 

3-4  Project Evaluation 

3-1-1 Relevance 

The relevance of the project is considered high for the follows reasons; 
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1. Benefit 
The benefits of the Project are expected to make impacts not only on the residents of the north 

coast but on all the people in Timor-Leste through contribution to the country’s economic 
development.  

 
2. Consistency with Strategic Development Plan: SDP 
The development of the port infrastructure is determined in SDP as the essential 

implementation policy to ensure the growth of national economy.  Therefore, the consistency 
with SDP is high. In addition, Dili Port will function as the traffic nodal point between land and 
maritime transportations after cargo handling will transfer to the new port in Tibar. After the 
transfer, Dili Port will play roles as the International Passenger terminal and ferry terminal.  

 
3. Consistency with Japan’s Aid Policy  
“Making the base of economic activation” is one of the Japan’s Aid policies for Timor-Leste. 

The Project satisfies the demand for Ferry transportation in the northern coast of the country. 
The Project will also build the base to activate economic relations between the capital region 
and rural areas as well as relations with the neighbor country, Indonesia. 

3-1-2 Effectiveness 

(1) Quantitative effects 

The Project is based on the plan to respond the future demand of ferry passengers. Table 
3-4-1 shows the indicators of quantitative effects of the Project. The berthing hours of ferry and 
the number of passengers are the two indicators. The reference value is the actual record in 2014 
and the target value is the prospect of figures in the 2021, in three years from the Project 
completion. 

Table 3-4-1  Indicators of quantitative effect 

Indicators 
Actual Record in 2014 

 
Target Value in 2021 

【3 years after completion】
Berthing hours of Ferry 
(hours per day) 

3 hours per day 24 hours 

Annual number of Passenger Atauro：21,634 passengers 
Oecussi：44,036 Passengers

Atauro：28,392 passengers 
Oecussi70,985 passengers 

Source: JICA Survey Team 
(2) Qualitative effects 

(a) Direct effects 

 Improvement of safety for the passenger’s embarkation and disembarkation 
 Safe berthing of ferry regardless the tide level 
 User-friendly terminal with the passenger terminal close by 
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 The jetty reduces the deflection of the ferry during the approach to the terminal. As a 
result, flexibility in bunkering work will be highly increased.  

 Better transportation services for people because of more flexible navigation schedule 
and larger transportation volume due to the double berthing jetty 

 Contribution to the development of new international Ferry Routes because of the 
character pf the ferry (Ro/Ro type) to be introduced from Portugal. 

(b) In-direct effects 

 Contribution to the economic development of the enclave, islands and the northern coast 
with increased commodity between the rural areas and the capital city 

 Conducing the rural economic development as potential transportation measures for 
tourists which are expected to increase in the future 

 Clear demarcation of the role of Dili Port as nodal port for the International tourists and 
for domestic ferry after transfer of cargo function to the new port in Tibar.  

 
(3) Coordination with other JICA Projects 

JICA implemented Grant Aid projects, “The Project for the Rehabilitation of Dili Port in 
Timor-Leste (2006)” and “The Project for the Urgent Rehabilitation of Oecussi Port (2010) ” 
The port facilities rehabilitated by these two projects will be utilized more effectively if the 
Ferry Terminal will be improved by the Project. In addition, JICA has dispatched a long-term 
expert, “Port Facility and Safety Advisor (2012-2015)” and a short-term expert on maintenance 
of port facilities.  These experts currently are on duty.  The activities of the experts would 
contribute to strengthen capacity of APORTIL for proper maintenance of the facilities to be 
introduced by the Project.  
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1. Member List 

 

LIST OF TEAM MEMBER:  

 
No. Name Job Title Occupation 

1 Mr. KOYANAGI Yoshimoto Leader 

Deputy Director,  

Transportation and ICT 

Group 

Infrastructure and 

Peacebuilding Dept., JICA 

2 Mr. KUDO Takahiro Planning Management 

Deputy Assistant Director,  

Transportation and ICT 

Group 

Infrastructure and 

Peacebuilding Dept., JICA 

3 Mr. MATSUURA Eiichi Chief Consultant/ Port Planner Ides Inc. 

4 Mr. ASANO Atsushi Port Facility Planner Japan Port Consultants, Ltd. 

5 Mr. SASE Osamu Natural Condition surveyor Japan Port Consultants, Ltd. 

6 Mr. YAMADA Tadao 
Environmental and Social 

Considerations Surveyor 
Ides Inc. 

7 Mr. NISHIMURA Susumu 
Construction & Procurement 

Planner/ Cost Estimation 
Japan Port Consultants, Ltd. 

 

 

 

 



 

2. Study Schedule 

 

 

Team Leader/JICA Chief Consultant/Port Planner Port Facility Planner Natural Condition Surveyor Environmental and Social Conditions Surveyor Construction & Procurement planner / Cost Estimation

1 Jun. 30 Tue Arriving at Dili by MI296 (14:20) Arriving at Dili by MI296 (14:20) Arriving at Dili by MI296 (14:20)

2 Jul. 1 Wed
Meeting with JICA

Discussion with APORTIL

Meeting with JICA
Opening quotations from Sub-contractors at JICA

Office
Discussion with MOTC and APORTIL
(Explanation of I/R, questionnaires, etc)

Meeting with JIC
Opening quotations from Sub-contractors at JICA

Office
Discussion with MOTC and APORTIL
(Explanation of I/R, questionnaires, etc)

3 Jul. 2 Thu
Explanation of I/R, questionnaires, etc

Discussion with APORTIL
Courtesy call to ADB

Discussion with APORTIL
Discussion with APORTIL

Market research

4 Jul. 3 Fri Discussion with APORTIL Discussion with APORTIL Market research

5 Jul. 4 Sat
Discussion with APORTIL

Data review
Discussion with APORTIL

Data review
Discussion with APORTIL

Data review

6 Jul. 5 Sun
Arriving at Dili by GA7300 (12:20)

Internal Meeting
Internal Meeting Internal Meeting Internal Meeting

7 Jul. 6 Mon
Meeting with JICA, EOJ

Discussion with APORTIL on M/D
Hearing survey and discussion with IFC

Meeting with JICA, EOJ
Discussion with APORTIL on M/D

Hearing survey and discussion with IFA
Discussion with APORTIL on M/D Interviewing construction contractors

8 Jul. 7 Tue
Discussion with GIZ about Maritime project

Discussion with APORTIL on M/D
Discussion with GIZ about Maritime project

Discussion with APORTIL on M/D
Discussion with GIZ about Maritime project

Discussion with APORTIL on M/D
Arriving at Dili by MI296 (14:20) Arriving at Dili by MI296 (14:20)

Discussion with GIZ about Maritime project
Discussion with APORTIL on M/D

9 Jul. 8 Wed Discussion with APORTIL on M/D Discussion with APORTIL on M/D
Discussion with APORTIL on M/D       Opening
quotations from Sub-contractors at JICA Office
Signature of the contract with sub contractors

Meeting with JICA
 Opening quotations from Sub-contractors at JICA

Office   Signature of the contract with sub contractors

Meeting with JICA
Discussion with APORTIL on M/D    Opening

quotations from Sub-contractors at JICA Office
Signature of the contract with sub contractors

 Opening quotations from Sub-contractors at JICA
Office   Signature of the contract with sub contractors

10 Jul. 9 Thu
Discussion with Ministry of Foreign Affairs and

Cooperation      Site survey for New Port in Tibar and
Dry Port

Discussion with Ministry of Foreign Affairs and
Cooperation      Site survey for New Port in Tibar and

Dry Port

Consideration of the hearing survey items for the Ferry
Boat passenger   Site survey for New Port in Tibar and

Dry Port
Discussion with sub-contractor

Discussion for the hearing survey schedule with the
environmental department

Discussion with sub-contractor     Site survey for New
Port in Tibar and Dry Port

Hearing survey for the custom and tax exemption for the
project          Site survey for New Port in Tibar and Dry

Port

11 Jul. 10 Fri Report to JICA, EOJ Report to JICA, EOJ
Discussion for the schedule of Package 1 with the sub

contractor

Discussion for the schedule of Package 1 with the sub
contractor  Preparation for the applying form for the

marine survey

Discussion with Sub-Contractor for the environmental
survey items and schedule

Interviewing local shipping agents and marketing survey
for the construction materials

12 Jul. 11 Sat Delay for departure due to explosion of volcano Internal Meeting   Data review Internal Meeting and data review Internal Meeting and data review Internal Meeting and data review
Internal Meeting and data review    Sending the survey

form for the materials purchased by third countries

13 Jul. 12 Sun Departing from Dili by GA7310 (13:20) Data review Data review Data review Data review Data review

14 Jul. 13 Mon
Discussion with MOTC for the dimension of ferries and

planning preconditions
Discussion with MOTC for the dimension of ferries and

planning preconditions
Discussion with APORTIL (obtaining natural conditions

data)

Discussion with Min. of Commerce, Industry and
Environment,MCIE (obtaining legal documents and data

on environment)
Discussion with Custom Office

15 Jul. 14 Tue
Alignment of the survey schedule with the sub

contractors   Consideration of the planning
preconditions

Alignment of the survey schedule with the sub
contractors   Consideration of the planning

preconditions

Alignment of the survey schedule with the sub
contractors   Consideration of the planning

preconditions
Collecting environmental data

Distributing questionnaires to local construction
contractors

16 Jul. 15 Wed
Discussion with vice minister for the items of MD and

the request for implementing the signature with MD
Discussion with vice minister for the items of MD and

the request for implementing the signature with MD
Collecting natural condition data and supervising sub-

contractor
Site survey Construction materials procurement survey

17 Jul. 16 Thu
Discussion with APORTIL for the out line design and

the requested matters
Discussion with APORTIL for the out line design and

the requested matters
Collecting natural condition data and supervising sub-

contractor
Checking status of environmental survey and discussing

with subcontractor
Interviewing Japanese Consulting company

18 Jul. 17 Fri
Examine of the allotment plan of the outline design for

the project
Examine of the allotment plan of the outline design for

the project
Collecting natural condition data and supervising sub-

contractor
Collecting environmental data Examine the construction executing plan

19 Jul. 18 Sat
Internal Meeting and data review   Site survey for the

local ports in the eastern coast
Internal Meeting and data review Internal Meeting and data review Internal Meeting and data review Internal Meeting and data review

20 Jul. 19 Sun Data review Data review Data review Data review Data review

21 Jul. 20 Mon
Discussion with APORTIL (reporting survey status and

finding issues)

Discussion with APORTIL (reporting survey status and
finding issues)    Hearing survey for the passengers of

Nakroma

Discussion with APORTIL (reporting survey status and
finding issues)

Discussion with APORTIL (reporting survey status and
finding issues)

Discussion with APORTIL (reporting survey status and
finding issues)

22 Jul. 21 Tue
Preparing draft Site Survey Report

Implementing supplementary survey
Preparing draft Site Survey Report

Implementing supplementary survey
Applying the extend of visa     Collecting natural
condition data and supervising sub-contractor

Discussion with APORTIL (management and operation
system on environmental aspects, etc.)

Collecting answers for questionnaires from construction
contractors

Interviewing Japanese Consulting company

23 Jul. 22 Wed
Preparing draft Site Survey Report

Implementing supplementary survey
Preparing draft Site Survey Report

Implementing supplementary survey
Collecting natural condition data and supervising sub-

contractor
Checking status of environmental survey and discussing

with subcontractor
Construction execution planning

24 Jul. 23 Thu
Preparing draft Site Survey Report

Implementing supplementary survey
Preparing draft Site Survey Report

Implementing supplementary survey
Collecting natural condition data and supervising sub-

contractor
Collecting environmental data Cost estimation

25 Jul. 24 Fri Discussion with APORTIL Discussion with APORTIL
Collecting natural condition data and supervising sub-

contractor
Collecting environmental data Discussion with APORTIL

26 Jul. 25 Sat Internal Meeting and data review Internal Meeting and data review Internal Meeting and data review Internal Meeting and data review Internal Meeting and data review

27 Jul. 26 Sun Data review Data review Data review Data review Data review

28 Jul. 27 Mon Reporting JICA, EOJ Reporting JICA, EOJ
Discussion with APORTIL (reporting survey status and

finding issues)
Discussion with APORTIL (reporting survey status and

finding issues)
Reporting JICA, EOJ

29 Jul. 28 Tue Departing from Dili by MI295 (15:25) Departing from Dili by MI295 (15:25)
Preparing draft Site Survey Report

Implementing supplementary survey
Preparing draft Site Survey Report

Implementing supplementary survey
Departing from Dili by MI295 (15:25)

30 Jul. 29 Wed
Preparing draft Site Survey Report

Implementing supplementary survey
Preparing draft Site Survey Report

Implementing supplementary survey

31 Jul. 30 Thu
Collecting natural condition data and supervising sub-

contractor
Preparing draft Site Survey Report

Implementing supplementary survey
32 Jul. 31 Fri Discussion with APORTIL Discussion with APORTIL

33 Aug. 1 Sat Internal Meeting and data review Internal Meeting and data review

34 Aug. 2 Sun Data review Data review

35 Aug. 3 Mon Report JICA Report to JICA

36 Aug. 4 Tue
Preparing draft Site Survey Report

Implementing supplementary survey
Departing from Dili by MI1295 (15:25)

37 Aug. 5 Wed
Preparing draft Site Survey Report

Implementing supplementary survey
 

38 Aug. 6 Thu
Collecting natural condition data and supervising sub-

contractor
 

39 Aug. 7 Fri
Collecting natural condition data and supervising sub-

contractor
 

40 Aug. 8 Sat Data review  

41 Aug. 9 Sun Data review  

42 Aug. 10 Mon
Collecting natural condition data and supervising sub-

contractor
 

43 Aug. 11 Tue
Collecting natural condition data and supervising sub-

contractor
 

44 Aug. 12 Wed Report to JICA

45 Aug. 13 Thu Departing from Dili by MI295 (15:25)  

Date
in 2015

Day
Site Survey



 

3. List of Parties Concerned in the Recipient Country 

 

Organization Name Position 

Ministry of Foreign Affairs and 

Cooperation 

Mr. Nuno Moniz Alves Director 

Mr. Ines Da Costa Moreira Desk Officer for Asia and 

Middle-East 

Mr. Cristiana Gloria Assistant Administration 

Ministry of Finance Mr. Elson Martinho da Costa External Assistance 

Coordination Officer 

Ms. Miranda Santo ditto 

Mr. Hideaki Maruyama Advisor 

Ministry of Public Works, 

Transport and Communications 

Mr. Inacio Moreira Vice Minister II 

Mr. Constantino Ferreira Soares Advisor for Vice Minister 

Mr. Rui Mannel Neto Fragh Advisor for Vice Minister 

Mr. Teotonio de Assis Advisor for Vice Minister 

Ministry of Commerce, Industry 

and Environment 

National Directorate for 

Environment (NDE) , State 

Secretariat for Environment 

 

Mr. Antonio Lelo Taci Director of NDE 

Mr. Francisco Poto Chief of EIA 

Department 

 

APORTIL /DNTM 

 

Mr. Constantino Ferreira Soares President 

Mr. Lino Barreto Director of DNTM 

Mr. Gabriel Hilario Fernandes Engineer 

Mr. Jonas F. Alves Do Rego Operational Security 

Mr. Joes M. Marques Harbor Master/APORTIL & 

DNTM 

Mr. Helder da Silva Technical officer/APORTIL 

& DNTM 

 

Ms. Adelina Andrade Finance /APORTIL 

Mr. Moises de Araiyo APORTIL 

Mr. Joao de F. Fernandes DNTM 



Mr. Alberto F Percira DNTM 

Mr. Hiroyuki Onishi Advisor/JICA 

Custom Department Office Ms. Rosa de Silva Head of Commercial 

Compliance 

Meteorological Office Mr. Eqidio da Costa Butares Advisor 

GIZ 

 

Mr. Rodrigo Garcia-Bernal Principal Advisor 

Ms. Nadezuda Nikolous Junior Advisor 

IFC Ms. Milissa Day Resident Representative, 

Timor Leste 

 

 

 



4.  Minutes of Discussions
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