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THE PREPARATORY SURVEY ON PATIMBAN PORT DEVELOPMENT PROJECT FINAL REPORT
IN THE REPUBLIC OF INDONESIA (JICA)

Chapter 1. INTRODUCTION

1.1

1.2

Background of the Project

In Indonesia along with the recent rapid economic growth there has been a sharp increase in
the volume of cargoes handled in ports. The volume of containers handled at Tanjung Priok
Port as the sole international port in the Grater Jakarta Metropolitan especially are increased,
reaching container terminal capacity. To supplement the lack of container-handling capacity
at the port in the metropolitan area, the construction of a new container terminal at North
Kalibaru off Tanjung Priok Port has been started. On the other hand, there is chronic traffic
congestion along the roads in and out Jakarta Metropolitan area, while population and
industrial location in the east of Jakarta Metropolitan area are steadily increasing,
consequently resulting in severe traffic congestion, it causes high logistic cost in accessing

Tanjung Priok Port from West Java Province, where major industrial areas are located.

The current Joko government establishes a concept of ‘maritime nation’ and considers that
the strengthening of connectivity by port development, and the improvement and expansion
of traffic infrastructure is important and the mid-term national development plan (2015 —
2019) Government of Indonesia (hereinafter referred as to "GOI") puts a priority on the
preparation of infrastructure to promote economic growth in national development. Under
this policy, the vice president directed the Minister of Transportation to develop the ports to
support industrial development and effectuate the logistic system in May 2015 and the
Directorate General of Sea Transportation (hereinafter referred to as “DGST”) of the
Ministry of Transportation of GOI, conducted the study for selection of the new port
construction site in West Java (August — December of 2015) (hereinafter referred to as
“MOT F/S”) to save the logistic cost and reduce the fuel consumption and increase of trucks
by developing new port closer to the production site, to strengthen the economic resilience
by providing backup outlet port, to lower the level of congestion in the capital by
transferring some of the heavy freight traffic out of the territory and to secure the oil and gas

exploitation and navigation safety.

In presidential decree No0.47/2016, Patimbang Port Development in Subang Regency of

West Java Province is decided as the national strategic project.
Outline of the Project

The project is named as “Patimbang Port Development Project”, and aims at strengthening
the function of logistics in Jakarta Metropolitan Area through the construction of a new port
(container terminal, car terminal, etc.) at Patimban in Subang Regency of West Java
Province and the consequential contribution to further economic growth through the
improvement of the investment environment in Indonesia. The outline of the project

components is port construction (dredging, breakwaters, seawalls, wharf, reclamation/soil
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improvement, access roads and bridges within the port area, etc.) and consulting services

(detailed design and supervision, etc.) stemming from the construction works.

Objectives of the Survey

The objectives of the survey are to conduct a study to review the feasibility study done by
MOT, purpose, outline, project cost, organization for implementation of the project,
operation/maintenance system, environmental and social considerations, etc. of the project
expected to be financed through financial assistance of Japanese ODA Loan, necessary for
the appraisal, so as to implement the project as a cooperative project with the ODA Loan
(hereinafter referred to as “Phase 1”). The survey also includes the basic design of facility
for Phase 1 and detailed design (draft) of the facility for soft opening expected in 2019 and
preparation of tender documents (draft) for the construction of such part of the facilities. In
addition the proposal of the access road preparation, the study on the perspective of the
development of hinterland and the comprehensive traffic system including new roads and

railways, etc. will be conducted. Figure below is shown the project area of the Survey.

Tanjung Priok Port

Patimban New Port |

Pulau Panda ng _

Tangerang

"’I‘-—*

Source: JICA Survey Team

Figure 1.3-1 Project Area of the Survey

Stages of the Survey

The entire survey is divided into the two stages, viz. [Stage 1] for FS (basic design) (herein
after referred to as "JICA F/S Study") and [Stage II] for D/D of a part of facility (hereinafter
referred to as "JICA DD Study"), and [Stage II] is implemented and its target scope of work
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is a part of the terminal to be opened with the target year of 2019 (hereinafter referred to as
“Phase 1-17):

The Survey is scheduled to be implemented in 16 months as shown in table below.

Table 1.4-1 Work Schedule of the Survey

2016 2017
Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May [ Jun Jul | Aug | Sep | Oct
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Work in Japan ] ]
Work in Stage [
Indonesia
Stage II

Source: JICA Survey Team
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Chapter 2. PATIMBAN PORT DEVELOPMENT PLAN

21 Background and Premises of Development Plan
211 Socio-economic Framework
(1) Socio-economic Framework
1)  Population
Population of Indonesia in 2010 is approximately 237.7 million according to the Population
Census 2010 (May). In 2013, Indonesia Population Projection 2010-2035 is conducted
based on the data in 2010 Population Census.
According to the projection, the total population of Indonesia will be around 296 million in
2030 and 305 million in 2035 though the growth rate of the population will decrease to
0.62% per annum during 2030 — 2035 from 1.38% per annum during 2010 — 2015 (see
Figure 2.1-1).
In 2010, population of Java Island was 137 million which accounts for around 57.5% of
national total and followed by Sumatera, 21.3%. Population of Java Island is estimated to be
around 167 million in 2035 but its growth rate is estimated to decrease and its share will be
around 54.7% in 2035 (see Figure 2.1-2).
350,000 1.6%

< 300,000 — «  14% -

.'§250,000 _/’v E - \\

-§ 200,000 -,=: S 10%

O 3 & osx T~

g 150,000 § & 0 e% \

'—é_ 100,000 5 = 0.4%

& 50,000 < o

0 ; . ‘ : . ‘ 0.0% . : . : .
2010 2015 2020 2025 2030 2035 2010-2015 2015-2020 2020-2025 2025-2030 2030-2035
Year Period

Source: Indonesia Population Projection 2010-2035 BPS, the Survey Team

Figure 2.1-1 Projection of population and its growth rate of Indonesia
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Figure 2.1-2  Projection of population and distribution by region

Historical trend of the GDP and its growth rate of Indonesia are shown in Figure 2.1-3.

Indonesia was affected by the economic crisis so-called as Lehman Shock in 2009 but the

extent of the shock was rather small compared with developed countries such as USA,

Western Europe and Japan, etc. In 2010, the Indonesian economy showed quick recovery

with annual growth rate of over 6%. For the last five years, annual growth rate of GDP of

Indonesia has been decreased slightly but the IMF estimates that it will recover from

2)  GDP (Gross Domestic Product)
recession by the year 2020.
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Source: World Economic Outlook Database, April 2016 (IMF)
Figure 2.1-3 Historical trend of GDP and its annual growth rate of Indonesia
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3)  Labor Force Participation Ratio

Labor force participation ratio in Indonesia is at 33% in the sector of agriculture, forestry,
hunting and fisheries, 22% in the sector of wholesale’s trade, retail trade, restaurant and
hotels, and 13% in manufacturing industry sector. The labor force participation in the
service sector and construction sector is increasing but the primary industry sector and
transportation sector is decreasing in those 3 years. According to labor statistics, labor force
participation of manufacturing industry is concentrated in surrounding area of DKI Jakarta,
approximately 40% of Indonesia, Java Barat has 25% share of the labor force participation.

Table and figure below show the labor force participation ratio in Indonesia.

Table 2.1-1 Labor Force Participation

Industry 2014 2015 2016
Agriculture, Forestry, Hunting, and Fisheries 38,068,254 34.4% 38,973,033 34.0% 37,748,228 32.9%
Mining and Quarrying 1,420,767 1.3% 1,436,370 1.3% 1,320,466 1.2%
Manufacturing Industry 14,383,817 13.4% 15,254,674 13.3% 15,255,099 13.3%
Electricity, Gas, and Water 250,945 0.2% 289,193 0.3% 288,697 0.3%
Construction 6,276,723 5.7% 7,280,086 6.4% 8,208,086 7.1%
Wholesale Trade, Retail Trade, Restaurants, and Hotels 23,737,236 21.4% 24,829,734 21.7% 25,686,342 22.4%
Transportation, Warehousing, and Communication 5,040,849 4.5% 5,113,188 4.5% 5,106,817 4.4%
Financial, Insurance, Real Estate and Business Services 2912418 2.6% 3,031,038 2.6% 3,266,538 2.8%
Community, Social, and Personal Services 18,213,032 16.4% 18,420,710 16.1% 17,938,926 15.6%

TOTAL 110,804,041 100.0%| 114,628,026 100.0%| 114,819,199 100.0%

Source: Statistics Indonesia 2014, 2015 and 2016

40.0%
e=@== Agriculture, Forestry, Hunting, and Fisheries

.§.\. Mining and Quarrying

o
30.0% Manufacturing Industry

Electricity, Gas, and Water

20.0% «=@== Construction

==@==\Nholesale Trade, Retail Trade, Restaurants,

and Hotels
10.0% e=@==Transportation, Warehousing, and
Communication
E— Y
‘{ _ _ ==@==Financial, Insurance, Real Estate and Business
- : o Services
0.0% e=@== Community, Social, and Personal Services
2014 2015 2016

Source: Statistics Indonesia 2014, 2015 and 2016
Figure 2.1-4 Trend of Labor Force Participation Ratio

4)  Investment in Indonesia

Foreign and domestic real investment value is shown both in table and figure below,
respectively. Domestic investment in 2015 is Rp. 179.5 trillion and that of foreign is USD

29.3 billion. The foreign investment in 2009 and that of domestic in 2008 decreased caused
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by recession of Leman shock compared to previous years, but they are consistently on a

track to increase strongly.

Table 2.1-2 Foreign and Domestic Real Investment in Indonesia

INVESTMENT 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Domestic Investment (Trillion Rp.) 20.8 34.9 20.4 37.8 60.6) 76.00 92.2 128.2 156.1 179.5
Foreign Investment (Billion USD) 6.0 10.3 14.9 10.8 16.2 19.5 24.6 28.6 28.5 29.3

Source: Statistics Indonesia 2016

Bil. $ Tr. Rp.
35.0 400
30.0 ==@=Foreign Investment (Billion USD) 350 —@==Domestic Investment (Trillion Rp.)
25.0 300
250
20.0
200
15.0
150
100 100
5.0 50
0.0 0
R R I I I I G
Source: Statistics Indonesia 2016
Figure 2.1-5 Trend of Foreign and Domestic Investment in Indonesia
Table 2.1-3 Foreign and Domestic Investment by Sector in 2015
Industry Domestic (Bil Rp.) Foreign (Mil $)
Agriculture, Forestry, Hunting, and Fisheries 13,112.9 7.3% 2,219.9 7.6%
Mining and Quarrying 3,946.8 2.2% 4,017.2 13.7%
Manufacturing Industry 89,045.3 49.6% 11,763.1 40.2%
Electricity, Gas, and Water 21,946.8 12.2% 3,028.9 10.3%
Construction 17,165.5 9.6% 954.5 3.3%
Wholesale Trade, Retail Trade, Restaurants, and Hotels 5403.9 3.0% 1275.3 4.4%
Transportation, Warehousing, and Communication 21,333.9 11.9% 3,289.9 11.2%
Financial, Insurance, Real Estate and Business Services 6,509.9 3.6% 2,433.6 8.3%
Community, Social, and Personal Services 1,000.9 0.6% 204.3 1.0%
TOTAL 179,465.9 100.0% 29,276.7 100.0%
Source: Statistics Indonesia 2016
Table 2.1-4 Foreign and Domestic Investment by Region in 2015
Domestic Direct Investment Foreign Direct Investment
Rank Location Project (];/ ﬂag;) % Rank Location Project (\I\/;iu&;e) %
1 Jawa Timur 615 35489.8 19.8% 1 Jawa Barat 4497 5,738.7 19.6%
2 Jawa Barat 935 26,272.9 14.6% 2 DKI Jakarta 4463 3,619.4 12.4%
3 DKI Jakarta 316] 15512.7 8.6% 3 Jawa Timur 742 2,593.4 8.9%
5 Banten 367 10,709.9 6.0% 4 Banten 1737 2,542.0 8.7%
National Total 5100 179,465.9 100.0% National Total 17738 29,275.9 100.0%

Source: Statistics Indonesia 2016
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5)  Trade

Figure below shows historical record of export and import value except oil and gas in
Indonesia. Both of export and import have decreased since the year 2013. Indonesia

economy has trade surplus continuously except oil and gas sector.

180.0
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Source: Statistics Indonesia 2016

Figure 2.1-6 Export and Import Value without Qil and Gas in Indonesia
6)  Main Trade Partner

Volume and value of export and import with major partner countries are shown in figure
below. Export volume to China greatly decreased in 2014, however, that of ASEAN has
increased at high rate since 2010. Import volume from China and Australia increased in
2014 but that of Malaysia decreased. Both value of export and import has decreased since
2012.

300 40

—Others China —Others Japan
35 —NAFTA ——China
250 —Japan —Republic of Korea European Union —Singapore
—Korea, Republic of —Malaysia
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Taiwan Malaysia —Thailand
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Source: Statistics Indonesia 2016

Figure 2.1-7 Export Partner of Indonesia (Volume and Value)
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Table 2.1-5 Export Partner of Indonesia 2010~2014 (1,000 Ton)

Country of Destination 2,010 2,011 2,012 2,013 2,014

Others 67,795 90,850 112,341 136,471 154,941
China 137,644 209,264 214,891 284,602 125,332
Japan 61,311 62,628 56,240 57,892 50,965
Republic of Korea 57,384 56,140 52,860 47,567 46,364
Taiwan 29,045 31,412 32,925 32,126 31,875
Malaysia 25,402 26,416 26,011 26,716 24,346
Singapore 13,424 16,848 18,141 21,530 22,058
Thailand 15,817 16,276 18,518 17,728 20,008
European Union 20,843 22,538 20,599 18,140 18,097

Source: Statistics Indonesia 2016

Table 2.1-6 Export Partner of Indonesia 2010~2014 (Million USD)

Country of Destination 2,010 2,011 2,012 2,013 2,014

Others 17,417 22,903 22,060 22,631 24,077
Japan 25,782 33,715 30,135 27,086 23,118
NAFTA 15,761 18,078 16,317 17,161 18,136
China 15,693 22,941 21,660 22,602 17,606
European Union 17,127 20,509 18,027 16,764 16,894
Singapore 13,723 18,444 17,135 16,686 16,728
Korea, Republic of 12,575 16,389 15,050 11,423 10,601
M alay sia 9,362 10,996 11,278 10,667 9,730
Thailand 4,567 5,897 6,635 6,062 5,783

Source: Statistics Indonesia 2016
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Figure 2.1-8 Import Partner of Indonesia (Volume and Value)

2-6



THE PREPARATORY SURVEY ON PATIMBAN PORT DEVELOPMENT PROJECT
IN THE REPUBLIC OF INDONESIA (JICA)

FINAL REPORT

(2)
1)

Table 2.1-7 Import Partner of Indonesia 2010~2014 (1,000 Ton)

Others 18,121.2
Singap ore 17,691.9
China 10,554.4
Australia 7,523.5
NAFTA 8,169.4
Malaysia 11,208.7
Korea, Republic of 5,315.4
Thailand 5,006.5
AFRICA 4,096.5

Source: Statistics Indonesia 2016

20,615.0
19,218.1
12,147.4
8,156.3
9,701.4
9,817.2
9,074.2
7,260.3
5,055.5

21,959.0
19,163.0
14,460.6
9,126.3
8,983.5
11,456.5
7,871.2
8,403.1
7,241.2

23,173.9
19,537.9
14,145.3
9,543.1
9,942.2
12,915.9
7,223.5
6,788.9
6,986.4

22,395.1
19,662.6
16,578.6
13,786.3
10,697.7
10,166.3
8,483.1
7,983.2
7,704.6

Table 2.1-8 Import Partner of Indonesia 2010~2014 (Million USD)

Country of Origin 2010 2011 2012 2013 2014

China 20,424.2
Singapore 20,240.8
Others 17,016.9
Japan 16,965.8
European Union 9,862.5
Korea Republic of 7,703.0
Malay sia 8,048.7
NAFTA 10,720.5
Thailand 7,470.7

Source: Statistics Indonesia 2016

Regional Socio-economic Framework

Population

26,212.2
25,964.7
22,505.3
19,436.6
12,499.7
12,999.7
10,404.9
13,241.7
10,405.1

29,385.8
26,087.3
24,086.7
22,767.8
14,132.2
11,970.4
12,243.5
13,981.8
11,438.5

29,849.5
25,581.8
24,471.9
19,284.3
13,708.1
11,592.6
13,322.5
11,648.9
10,703.1

30,624.3
25,185.7
23,050.8
17,007.6
12,691.4
11,847.4
10,855.4
10,217.8

9,781.0

Population of Greater Jakarta Metropolitan area which consists of DKI Jakarta, Banten and

West Java was 63.3 million in 2010, which accounts for 26.6% of total of Indonesia. When

viewing the population of urban area only in those 3 provinces, it was 24.2 million which

accounts for 10.1% in 2010. Where, “urban area” is defined as areas alongside the

Cikampek Toll Road where densely populated and its population counts for basically 100%

of Kota (City) and 50% of Kab. Tangerang, Kab. Serang and Kab. Karawang. Historical

trend of the population in urban areas of those 3 provinces is shown in Figure 2.1-9. In 2013,

the urban population of DKI Jakarta and West Java was around 9.97 million and 9.99

million respectively and the urban population of West Java became larger than the one of

DKI Jakarta in the following year.
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Source: Indonesia Population Projection 2010-2035, Banten in Figures 2010 — 2015 and West java in Figures 2010-2015
Figure 2.1-9 Historical trend of population in urban areas of DKI Jakarta, Banten and West
Java (2010 — 2014)

Based on the trend during 2010-2014, the projected urban population in those provinces and
its distribution until 2035 is shown in Figure 2.1-10. According to the projection, decrease in

the DKI Jakarta’s share is prominent and West Java is considered to be the largest followed

by Banten in 2035.
16.0 45.0%
N IS
14.0 / 40.0% ~_ s
- / Q\
2 12,0 35.0%
£ 10.0 — v 30.0%
— ©
z &
3
2 8.0 25.0%
a
6.0 20.0% +——
4.0 T T T T T ) 15.0% T T T T T
2010 2015 2020 2025 2030 2035 2010 2015 2020 2025 2030 2035
Year Year
== DKI Urban Banten Urban  ==#=West Java Urban == DKI Urban Banten Urban === West Java Urban

Source: Indonesia Population Projection 2010-2035, Banten in Figures 2010 —2015 and West java in Figures 2010-2015
Figure 2.1-10 Urban population and its distribution of DKI Jakarta, Banten and West Java

2)  GRDP of Manufacturing Sector

GRDP of Manufacturing Sector excluding Oil and Gas Sector at 2010 Constant Market
Prices by Provinces of Indonesia (2010-2014) is shown in Table 2.1-9 and historical trends
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of GRDP excluding Oil and Gas Sector by region and its share is shown in Figure 2.1-11.
During 2010 to 2014, GRDP of the top 3 groups steadily increased without change of shares.
The group consists of DKI Jakarta, Banten and West Java shows the largest share which

accounts for around 39% through the period.

Table 2.1-9  Gross Regional Domestic Product except Oil & Gas at 2010 Constant Market
Prices by Provinces, 2010-2014 (Billion Rupiahs)

Province 2010 2011 2012 2013 2014
DKI Jakarta, Banten and West Java 664,029 700,276 732,506 789,049 828,390
Others in Java 517,080 542,110 577,647 610,398 657,708
Sumatera 311,243 330,148 351,949 372,938 390,463
Jawa & Bali 6,563 6,621 6,967 7,565 8,237
Kalimantan 133,227 131,148 129,955 131,114 133,982
Sulawesi 38,097 41,369 44,561 47,995 52487
Others 21,249 22,098 22,807 24,374 25,557

Indonesia 1,691,488| 1,773,770] 1,866,392 1983433 2,096,824

Source: Gross Regional Domestic Product of Provinces in Indonesia by Industry, 2010-2014, The Survey Team
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Source: Gross Regional Domestic Product of Provinces in Indonesia by Industry, 2010-2014, The Survey Team
Figure 2.1-11 Historical trends of GRDP except Oil & Gas by region and its share (2010-2014)

Among the group of the DKI Jakarta, Banten and West Java, historical trend of GRDP
excluding Oil and Gas Sector and share of each province is shown in Figure 2.1-12.
According to the figure, GRDP of West Java has steadily grown by increase of population
and new manufacturing plant of makers in West Java during the period and kept its share at
around 60% followed by DKI Jakarta.
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Source: Gross Regional Domestic Product of Provinces in Indonesia by Industry, 2010-2014, The Survey Team
Figure 2.1-12 Historical trends of GRDP except Oil & Gas (DKI Jakarta, Banten and West

Java) and its share (2010-2014)

Based on the trend during 2010-2014, GRDP and the shares of the 3 provinces until 2035
are projected as shown in Figure 2.1-13. According to the projection, West Java is estimated
to have the largest share at around 60% while DKI Jakarta is estimated to be declined

gradually and Banten is estimated to be the second largest in the vicinity.
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Source: Gross Regional Domestic Product of Provinces in Indonesia by Industry, 2010-2014, The Survey Team
Figure 2.1-13  Projection of Share of GRDP without Oil & Gas 2010-2035 (DKI Jakarta,
Banten and West Java)

Regarding GDP of the main trade partner countries as an indicator of demand forecast of
export container, figure below shows historical GDP growth rate of ASEAN, Japan, China,
Korea and EU of IMF World Economy Outlook on April 2016. All countries in the figure
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recovered from Leman shock at 2010, and the GDP growth rate of ASEAN and China have

been over 5%.

20.00
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Figure 2.1-14 GDP Growth Rate of Main Trade Partner
3)  Current Situation and Future Plan of Industrial Estates

As described in the previous section, it is obvious that the area covers DKI Jakarta, Banten
and West Java, so-called JABODETABEK is the center of manufacturing excluding oil and

gas.

Table 2.1-10 shows share of industrial estates (area) by region. Total area is around 95
thousand ha and the JABODETABEK accounts for around 46.4%.

Share of industrial estates (area) in JABODETABEK is shown in Table 2.1-11 and Figure
2.1-15. Karawang-West Java provides the largest industrial estates area in the region as
large as 16,400 ha which accounts for 37.1%. Banten is the second largest (27.7%) followed
by Bekasi (22.1%).

Table 2.1-10  Share of Industrial estates (area) by Region

Region Area(ha) | Share (%)

SUMATERA 6,090.00 6.4%
KEPULAUAN RIAU/RIAU/BINTAN 18,549.36 19.5%
AMBON/IRIAN/KALIMANTAN/SULAWESI 11,171.12 11.7%
BANTEN 12,233.64 12.9%
BEKASI-WEST JAVA 9,774.50 10.3%
KARAWANG-WEST JAVA 16,400.00 17.2%
PURWKARTA-WEST JAVA 3,187.00 3.3%
WEST JAVA-OTHERS 1,452.00 1.5%
DKIJAKARTA 1,132.20 1.2%
CENTRALJAVA 4,411.00 4.6%
EAST JAVA 10,802.07 11.3%

Total 95,202.89 100.0%

Source : HKI Directory 2015-2016, The Survey Team
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Table 2.1-11 Share of Industrial Estates (area)

Region Area (ha) | Share (%)

BANTEN 12,234 27.7%
BEKASI-WEST JAVA 9,775 22.1%
KARAWANG-WEST JAVA 16,400 37.1%
PURWKARTA-WEST JAVA 3,187 7.2%
WEST JAVA-OTHERS 1,452 3.3%
DKIJAKARTA 1,132 2.6%
Total 44,179 100.0%

Source : HKI Directory 2015-2016, The Survey Team

Share of Industrial Estates (Area) in Greater Jakarta Area

WEST JAVA-

OTHERS, 3.3% /_DKI JAKARTA, 2.6%

PURWKARTA-WEST
JAVA, 7.2%

BANTEN, 27.7%

KARAWANG-WEST
JAVA, 37.1%

Source : HKI Directory 2015-2016, The Survey Team
Figure 2.1-15 Share of Industrial Estates (area) in JABODETABEK

Figure 2.1-16 shows location of major industrial estates in Eastern Metropolitan Area

covering Bekasi, Karawang and Purwakarta.

Industrial estates were developed initially in and around Bekasi during early 90’s and
expanded toward east to Karawang and Purwakarta. They are located alongside the
Cikampek Toll Road at distance of around 30 km to 90 km from Jakarta.

Other than Bekasi, Karawang and Purwakarta, new industrial estate is under development in
western area of Subang by a local land developer which already secured the lot as large as
2,000 ha (see Figure 2.1-17). According to its plan, 800 ha will be developed as Phase 1 by
2019 and auto parts supplier will be expected to construct a new plant in the industrial estate.
And the toll road construction between Patimban Port and Subang IC will facilitate
development of industrial area where textile sector is located. According to Bappeda of
Subang Regency, an area of 7,500ha out of 11,000ha designated as industrial area by

Subang Regency is rented out for makers plants.

Figure 2.1-18 shows location of finished auto manufacturers in Eastern Metropolitan Area.
Plants of foreign companies especially in auto industry to Indonesia has been increased
steadily. In recent years, major Japanese automakers have invested several billions of
Japanese Yen in new plant development to expand production capacity. New plants are

constructed in Karawang and Purwakarta.
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Existing manufacturing plants operating since 1970s in Sunter of Jakarta area are scheduled
to move out of the area due to expiration of the HGB (construction right) and urban
redevelopment policy of the local government of DKI Jakarta. New plants are expected to
be constructed in Karawang, Purwakarta and/or Subang since no available lot in the area

around Jakarta is found.
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Figure 2.1-16 Location of Major Industrial Estates in Eastern Metropolitan Area
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Figure 2.1-17 Location of Subang Industrial Park
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Figure 2.1-18 Location of Finished Auto Manufacturers’ Plant in Eastern Metropolitan Area

2.1.2

(1)
1)

Issues and Expectation of Users of the Port in Major Industrial Zone in Hinterland
(Refer to Annex I which shows the details of interview survey)
Overview of the Survey

Issue on Current Situation

Traffic congestion in DKI Jakarta and/or Cikanpek toll road causes delay and inefficient
land transportation and it forces suppliers to take custody of excessive stocks to avoid
interruption of a production line of their customers. Logistics companies operate their
service at night time and manufacturing companies are forced to reschedule shift of labor to

cope with such unfavorable condition. These countermeasures incur additional cost to the

companies.

Most of manufacturing companies is struggling to reduce cost of even Rp. 100 of such as
material, intermediate material, parts and wage in a severe global competitive markets.
Logistics companies such as forwarder in the developed countries try to satisfy their
customer’s request for reducing cost by forming supply chain management (SCM) system
on logistics stage and the logistics company solutions contribute a great deal in cost and
time saving aspect to their customers. Traffic congestion in and around DKI Jakarta,
however, incurs a lot of cost to logistics companies for operation to meet customers’
requests for reliable and short time delivery. This undesirable situation leads to loss in
maker’s motivation to invest in Indonesia and it will be difficult to stimulate the economy of

Indonesia and to play a central role of manufacturing industry in ASEAN.
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Regarding customs clearance of Indonesia, there is a few satisfied voice on its improvement
but most of consignee and logistics companies complain unstable system and unacceptable
additional charge of customs as well as short period (one day) of free charge of storage and
high rates of the storage charge after expiry of free time, high cost of warehousing of private
company outside of Tanjung Priok port. Table below shows the time required for customs
clearance of ASEAN countries according to “Logistics Performance Index 2014” of the
World Bank, and customs clearance time of neighboring countries is only 1 or 2 days even
they conduct physical inspection. It is required to reduce the time for customs clearance in
Indonesia from 5 days to 2 days with physical inspection or from 2 days to 1 day without

physical inspection as done in Malaysia and/or in Vietnam.

Table 2.1-12 Time Required for Customs Clearance in ASEAN

Singapore Thailand Malaysia Vietnam Indonesia
Physical Inspection 1 day 1 day 2 days 2 days 5 days
Non P/1 0 day 1 day 1 day 1 day 2 days

Source: The World Bank “Logistics Performance Index 2014”

In addition, potential companies to use Patimban Port which have a status of Green/Yellow
channel require a succession of the status of import channel of customs clearance at Tanjung
Priok port even after they move to Patimban port. If the companies with Green/Yellow
channel status were forced to be reset as Red channel status when they use a customs of
Patimban Port, it will discourage the companies to move to Patimban port from Tanjung
Priok port.

IMPORTER

Very High Risk
High Risk
Medium Risk
Low Risk
MITA non Priority
MITA Priority : : COMMODITY
Low Medium High
Risk Risk Risk

Il Document & Physical Checking
Document Checking before Release of Goods

B Document Checking after Release of Goods

I No Document & Physical Checking

Source: PRIORITY LINE and AUTHORIZED ECONOMIC OPERATOR, DGCE

Figure 2.1-19 Customs Clearance System of Indonesia

Interview survey found that 24-hour service does not sufficiently prevailed and online

application does not function at the required level for delivery service. Confusion in delivery
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2)

3)

information and/or delayed delivery of empty container has caused overtime work for

employees.

As to the port services in Tanjung. Priok Port, lack of sufficient space of container yard and
berthing facility has become critical issue to the customers and caused continuous traffic
congestion in and around port and longer lead time. Furthermore, cargo damage during

loading and/or unloading work is some other problem to the customer.

High tariff of container storage and pilferage of cargo within the port and difference in

actual situation and in regulation are also complained.
Request on Patimban Port
Request on Patimban Port by potential users of the port is summarized as follows:

a.) Efficiency and function of the new port should be secured at the same level at least and
hopefully much better than Tanjung. Priok. b.) New highway should be constructed to secure
smooth access to the new port as soon as possible. c.) Customs clearance service should be
provided with the same level at least or with more efficiency than Tanjung. Priok. d.) Backup
area and hinterland should be developed along with the new port development. e.) 3 days free
of charge storage service should be applied in the new port. f.) Sufficient number of gates

should be provided in the new port. g.) Access railway is better to be constructed.

One comment is also delivered, e.g. there are high possibilities that shipper/consignee within
40km of DKI Jakarta will select Tanjung Priok port, Patimban port will, however, cover east

of Karawan Regency.

Most of port users located east of Jakarta and West Java expects the transportation efficiency
to be improved by the development of Patimban Port. Some of companies hopes terminal of

Patimban Port to be operated by Japanese port terminal operator.
Suggestions on Demand Forecast Derived from Interview Survey

* Major commodity dealt by a logistic company: 60% to 70% is vehicle related cargo
including primary material such as coil and wire for automobile which are imported from
Thailand amounting about 1,200 to 1,500 boxes per year, 100 boxes or more per month with
40feet container. Export cargo of 50 to 60 boxes per month. Cargoes other than vehicle
related cargo are food staff, daily goods and commercial goods and these are expected to be

increased in near future excluding food staff which will be shifted to local production.

*  Tariff rate of inland transportation of container is approximately 1.5~1.8 mil. Rp./40ft.

container, and that of vehicle is almost the same.

* Demand for industrial estate increased in 2016 although it declined once in 1 to 2 years

ago. Some of developer is implementing or planning expansion of industrial estate and there

2-16



THE PREPARATORY SURVEY ON PATIMBAN PORT DEVELOPMENT PROJECT FINAL REPORT
IN THE REPUBLIC OF INDONESIA (JICA)

2.1.3

(1)

is high possibility to develop new industrial estate in the east of Karawan. One developer
has a plan of developing industrial estate of 2,000 ha in Subang Regency of which 800 ha as

the first stage to be operational in 2019 and land acquisition of 360 ha was completed.

* Some of the car assembly factory located in Sunter are required to relocated to possibly

to west Java Province by around 2023.

*  According to the study by private company, the car sales in Indonesia is forecasted to

reach 1.2 to 1.3 million cars in 2020.

*  Preference for Patimban port to Tg. Priok of each industrial estate is as follows;

Jakarta/ Sunter: 4/10 (40%)
EJIP: 1/5 (20%)
MM2100: 4/5 (80%)
Jababeka IP: 172 (50%)
GIIC: 1/1 (100%)
KIIC: 4/6 (67%)
Mitra Karawang: 373 (100%)
Suryacipta: 2/3 (67%)
BIIP: 111 (100%)
Kota Bukit Indah: 2/2 (100%)
Bogor: 172 (50%)

*  Supposing that the border of hinterland of each port is on around the location of EJIP,

Preference rate for Patimban is counted as follows;

Jakarta/JKT Sunter+ EJIP+MM2100+ Jababeka IP 4+ Bogor: 11/24 (45.8%)
GIIC+KIIC +Mitra Karawang + Suryacipta+ BIIP +Kota Bukit Indah: 13/16(81.3%)

Demand Forecast of Container in Greater Jakarta Metropolitan Area

As economic outlook of Indonesia, positive perspective is announced to the public. Firstly it
is expected that a period of demographic dividend, which drives the high growth of
economy, will continue to the year of 2044 according to World Population Prospects.
Secondly, inquiries about industrial estate from foreign and domestic investors are
increasing steadily, further more Indonesian developer proceeds the plan of construction of
industrial estate in Subang. Thirdly GDP per capita of Indonesia in 2015 is only 60% of
Thailand, 40% of China and Malaysia, and population forecast estimates to increase by 2
million per year, therefore, the number of middle/wealthy class in 2020 will be twice of
2012 by robust of domestic consumption. Therefore, demand of container cargo is expected

to increase along with the economic growth of Indonesia in future.
Historical Trend of Container Throughput at Tanjung Priok Terminal

The historical trend of container throughput at Tanjung Priok Terminal is shown in Table
2.1-13 and Figure 2.1-20.
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As shown in the table and figure, the throughput of International containers considerably
dropped in 2009, with 15.0% decrease from the preceding year, apparently affected by the
Lehman shock in 2008. In the following year of 2010, it showed a sharp recovery with
24.1% in 2010 and then another 8.2% increase in 2011. During those 2 years it showed up
and down in narrow range, 1.8% down in 2014 and 2.9% up in 2015, from the respective

previous years.

Regarding domestic containers, although throughput was affected by the Lehman Shock in
2008 to some extent, over the following 3 years, its throughput showed a significant increase,
i.e. 42.1% up in 2009, 13.5% up in 2010, 38.3% up in 2011 and 38.9% up in 2012. During
last 3 years, year-on-year losses are recorded, especially showing sharp drop of 34.1% in
2015 from previous year due to shrink of Indonesia’s domestic demand caused by weakened

Rupia.

Regarding contents/commodity of container, both of bill of lading (BL) for import and
declaration for export are not allowed to be disclosed to the third party by their confidential
nature, therefore, any JICA study report of the past for Tanjung Priok port did not

summarized the contents of container cargo.

Table 2.1-13 Historical Trend of the Number of Containers Handled at Tanjung Priok Port
Unit: '000 TEUs

Year Annual Container Throughput
International Domestic Total

2005 2,399 -— 879 - 3278 -
2006 2,653 10.6% 767 -12.8% 3,420 4.3%
2007 3,040 14.6% 649 -15.3% 3,690 7.9%
2008 3253 7.0% 732 12.7% 3,984 8.0%
2009 2,765 -15.0% 1,040 42.1% 3,805 -4.5%
2010 3432 24.1% 1,180 13.5% 4,613 21.2%
2011 3,715 8.2% 1,632 38.3% 5,347 15.9%
2012 3,857 3.8% 2,266 38.9% 6,123 14.5%
2013 3957 2.6% 1,936 -14.5% 5,893 -3.8%
2014 3,886 -1.8% 1,824 -5.8% 5,710 -3.1%
2015 3,999 2.9% 1,202 -34.1% 5,201 -8.9%

Source: Pelindo 2
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Figure 2.1-20 Historical Trend of Container Throughput at Tanjung Priok Terminal
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(2) Demand Forecast of International Container Throughput
1)  Statistical Data applied to Forecast
Estimated GDP growth rates of Indonesia, ASEAN (exclusive of Indonesia), Japan, China,
Korea and EU are shown in Table 2.1-14. Growth rates of ASEAN, Japan, China and Korea
up to 2021 are quoted from IMF estimation and that of EU (up to 2018) is quoted from
Eurosat data. Estimation of growth rate thereafter is of the Survey Team.
The Survey Team assumes that growth rates thereafter will continue to take same figure as
of 2021 except China and Indonesia which shows rather high rate of growth in comparison
with other countries. Growth rate of China and Indonesia from 2026 to 2030 is assumed to
decrease 0.5% respectively and from 2030 to 2035 further to decrease 0.5%.
High Case is a plus 0.5% of growth rate to the Base Case after 2022 and Low Case is a
minus 0.5% to the Base Case after 2022.
Table 2.1-14 GDP Growth Rate applied to Forecast (each case)

Base 2016 2017 2018 2019 2020 2021 [ 2022~2025[2026~2030] 2031~2035
Indonesia 5.1% 5.3% 5.5% 5.8% 6.0% 6.0% 6.0% 5.5% 5.0%
China 6.5% 6.2% 6.0% 6.0% 6.0% 6.0% 6.0% 5.5% 5.0%
Japan 0.5% -0.1% 0.4% 0.7% 0.7% 0.7% 1.0% 1.0% 1.0%
Korea 2.7% 2.9% 3.1% 3.1% 3.1% 3.0% 3.0% 3.0% 3.0%
EU 1.6% 1.6% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
ASEAN 4.8% 5.1% 5.2% 5.3% 5.5% 5.5% 5.5% 5.5% 5.5%

High 2016 2017 2018 2019 2020 2021 2022~2025)2026~2030{ 2031~2035
Indonesia 5.1% 5.3% 5.5% 5.8% 6.0% 6.0% 6.5% 6.0% 5.5%
China 6.5% 6.2% 6.0% 6.0% 6.0% 6.0% 6.5% 6.0% 5.5%
Japan 0.5% -0.1% 0.4% 0.7% 0.7% 0.7% 1.5% 1.5% 1.5%
Korea 2.7% 2.9% 3.1% 3.1% 3.1% 3.0% 3.5% 3.5% 3.5%
EU 1.6% 1.6% 1.5% 1.5% 1.5% 1.5% 2.0% 2.0% 2.0%
ASEAN 4.8% 5.1% 5.2% 5.3% 5.5% 5.5% 6.0% 6.0% 6.0%

Low 2016 2017 2018 2019 2020 2021 2022~2025] 2026~2030{ 2031~2035
Indonesia 5.1% 5.3% 5.5% 5.8% 6.0% 6.0% 5.5% 5.0% 4.5%
China 6.5% 6.2% 6.0% 6.0% 6.0% 6.0% 5.5% 5.0% 4.5%
Japan 0.5% -0.1% 0.4% 0.7% 0.7% 0.7% 0.5% 0.5% 0.5%
Korea 2.7% 2.9% 3.1% 3.1% 3.1% 3.0% 2.5% 2.5% 2.5%
EU 1.6% 1.6% 1.5% 1.5% 1.5% 1.5% 1.0% 1.0% 1.0%
ASEAN 4.8% 5.1% 5.2% 5.3% 5.5% 5.5% 5.0% 5.0% 5.0%

Source: Indonesia Statistics Yearbook 2016, IMF World Economic Outlook, Eurosat and Economic Watch

2)  Forecast of Import Container

The multiple regression analysis is applied by correlating imported container volumes
measured in metric tons with the gross domestic product (the national GDP), based on the
statistical data from 2006 to 2015 (see Table 2.1-15).
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3)

Table 2.1-15 GDP of Indonesia and Import Volume (MT) at Tanjung Priok Port

Year GDP Import Container
(Trillion Rp) Volume (’000 MT)

2006 5,394 13,492
2007 5,736 15,484
2008 6,163 18,105
2009 6,453 15,616
2010 6,864 18,612
2011 7,288 20,146
2012 7,727 20,915
2013 8,156 21,445
2014 8,566 21,073
2015 8,977 21,684

Source: Statistics Indonesia 2015 and Pelind 2, prepared by the Survey Team

The result of correlation by the multiple regression analysis is shown below:

Yi=2.8Xi-2,288.8 Ti - 687.3 (R2=0.909)
Where, Yi: Import container volume (MT)
Xi: GDP of Indonesia
Ti: Dummy valuable (Ti=0 (2006~2013), Ti=1 (2014, 2015))

Forecasted import container volumes measured by MT have been converted into the
forecasted import container numbers expressed in TEUs based on average metric tons per
TEU and empty container ratio.

Zi=Yi/Mi/(1-Ei)

Where, Zi: Import container (TEU)
Mi: Conversion factor into TEU (MT / TEU, 11.4)

Ei: Empty ratio (5%)
Forecast of Export Container

The multiple regression analysis is conducted by correlating exported container volumes
measured in metric tons and the weighted gross domestic product of major trade partner of
export, by using the statistical data from 2006 to 2015 (see Table 2.1-16) and dummy

valuable.
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Table 2.1-16 Weighted GDP of Major Export Partner and Export Volume (MT) at Tanjung

Priok Port
Year GDP Export Container
(Billion USD) Volume (000 MT)

2006 1,917 13,303
2007 2,271 13,195
2008 2,607 14,629
2009 2,725 12,980
2010 3,120 16,655
2011 3,605 18,028
2012 3,836 18,716
2013 4,040 19,199
2014 4,301 18,857
2015 4,325 19,405

Source: IMF and Pelindo 2, prepared by the Survey Team

The result of correlation by the multiple regression analysis is shown below:

Ye=3.2 Xe—905.5 Te +6,103.8 (R2=10.920)
Where, Ye: Export container volume (MT)
Xe: Weighted GDP of major export partner
Te: Dummy valuable (Te == 0 (2006~2013), Te =1 (2014, 2015))

Forecasted export laden container volumes measured by MT have been converted into the
forecasted export laden container numbers expressed in TEUs based on average metric tons
per TEU.

Zel=Ye/Me

Where, Zel: Export laden container (TEU)
Me: Conversion factor into TEU (MT / TEU, 9.7)

For the estimation of empty container, it is assumed that the number of imported container
and exported container is same considering closed characteristic of Java Island. Therefore,
number of export empty container is calculated as follow:

Ze=17i,7Zee=7Ze—Zel

Where, Ze: Export container (TEU)
Zee: Export empty container (TEU)

The result of the demand forecast of international container is summarized below:
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Figure 2.1-21 Forecasted International Container Throughput (each case)

3) Forecast Demand of Domestic Container Throughput
1)  Forecast of Loading Interisland Container

The regression analysis is applied in correlating loading inter-island container volumes in
metric tons and the GRDP except DKI Jakarta, Banten Province and Java Barat Province,
based on the statistical data from 2006 to 2015 (see Table 2.1-18).

Table 2.1-18 GRDP except 3 Provinces and Loading Volume (MT) at Tanjung Priok Port

Year GRDP Loading Interisland Container
(Trillion Rp) Volume (000 MT)
2006 3,847 4,031
2007 4,087 54433
2008 4416 4,685
2009 4,519 5,244
2010 4,841 6,398
2011 4914 8,848
2012 5,169 12,288
2013 5,438 10,500
2014 5,697 9,888
2015 5,970 6,518

Source: Statistics Indonesia 2015 and Pelindo 2, prepared by the Survey Team
The result of correlation by the multiple regression analysis is shown by formula below:

Y1=1.5X1(R2=0.926)
Where, Yl: Loading container volume (MT)
Xl: GRDP except of DKI Jakarta, Banten and West Java

Forecasted loading interisland container volume in MT is converted into the container

numbers expressed in TEUs as follows;
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Zll=Y1/Ml
Where, ZII: Loading interisland laden container (TEU)
MI: Conversion factor into TEU (MT / TEU, 11.4)

The estimation method of loading interisland empty container is the same of export empty
container, the number of empty loading container is calculated as follow:
Z1=7u,Zle=71—Z7Ill

Where, Z1: Loading interisland container (TEU)
Zle: Loading interisland empty container (TEU)

2)  Forecast of Unloading Interisland Container

The multiple regression analysis is applied in correlating unloading interisland container
volumes in metric tons and the gross regional domestic product (the GRDP) of DKI Jakarta,
Banten Province and West Java Province, based on the statistical data from 2006 to 2015
(see Table 2.1-19) and by taking account of its discontinuity trend applying a dummy

valuable.

Table 2.1-19 GRDP of 3 Province and unloading Volume (MT) at Tanjung Priok Port

Year GRDP Uploading Interisland
(Trillion Rp) Container Volume (000 MT)
2006 1,547 2,452
2007 1,649 2,795
2008 1,746 2,363
2009 1,933 2417
2010 2,023 3,955
2011 2,374 5,470
2012 2,558 7,596
2013 2,719 6,491
2014 2,870 6,113
2015 3,007 4,029

Source: Statistics Indonesia 2015 and Pelindo 2, prepared by the Survey Team
The result of correlation by the multiple regression analysis is shown below:

Yu=2.6 Xut1,548.8 Tu- 1,922.5 (R2=0.726)
Where, Yu: Unloading interisland container volume (MT)
Xu: GRDP of DKI Jakarta, Banten and West Java
Tu: Dummy valuable (Tl =1 for the years 2010 to 2012)

Forecasted unloading inter-island container volumes in MT is converted into container
numbers in TEUs as follows;
Zu=Yu/Mu/(1-Eu)

Where, Zu: Unloading interisland container (TEU)
Mu: Conversion factor into TEU (MT / TEU, 9.7)

Eu: Empty ratio (5%)
The result of the demand forecast of interisland container is summarized in table and figure

below:
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Figure 2.1-22 Forecasted Interisland Container Throughput (each case)
4) Summary of the Demand Forecast of Container

The result of demand forecast both of international and interisland container is shown in
table below:

Table 2.1-21 Demand Forecast of Container (1,000TEU)

Year High Base Low

Int'l Domes Total Int'l Domes Total Int'l Domes Total
2015 3,999 1,202 5,201 3,999 1,202 5,201 3,999 1,202 5,201
2020 5,459 1,981 7,440 5,459 1,981 7,440 5,459 1,981 7,440
2025 7,643 2,837 10,480 7,491 2,755 10,246 7,340 2,724 10,064

2030 10,414 3,937 14,351 9,958 3,756 13,715 9,519 3,583 13,102
2035 13,779 5,410 19,189 12,861 5,038 17,899 11,998 4,688 16,686
2037 15,248 6,069 [ 21,316 14,095 5,597 19,693 13,022 5,158 18,180
2040 17,738 7,199 | 24,937 16,163 6,546 | 22,708 14,716 5,946 | 20,662

Source: The Survey Team
(5) Transshipment Container at Tanjung Priok Port as Scenario

Tanjung Priok Port has a plan to deepen berth depth to 20 m in 2023. It is considerable to
handle transshipment container as reginal hub in ASEAN at Tanjung Priok port. Thus
600,000 TEUs of transship container in 2023 will be handled and increased to 3 million
TEU in 11 years, 2033 at Tanjung Priok port. Figure below adds the scenario with total

container throughput on Base case in Jakarta Metropolitan Area.
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Figure 2.1-23 Forecasted Container Throughput with Scenario in Jakarta

Metropolitan Area
2.14 Demand Forecast of Vehicle
(D Historical Trend of Throughput of Vehicles at Tanjung Priok Port

The number of imported and exported vehicles handled at Tanjung Priok Port, increased

year by year till the year 2013 except the latest 2 years (see Table 2.1-22 and Figure 2.1-24).

Table 2.1-22 Historical Trend of Volumes of Sales and Foreign Trade of Vehicles in Indonesia

Unit: CBU

Year Export™* Import* Total Sales**
2005 17,805 31,760 49,565 533917
2006 30,974 33,663 64,637 318,904
2007 60,267 55,112 115,379 433,341
2008 100,982 72,646 173,628 603,774
2009 56,669 32,678 89,347 483,548
2010 85,796 76,520 162,316 764,710
2011 107,932 76,173 184,105 894,164
2012 173,371 124,835 298,206 1,116,230
2013 170,907 154,014 324921 1,229,901
2014 202,273 104,503 306,776 1,208,028
2015 207,691 82,306 289,997 1,013,291

Source: GAIKIndo

Notel: *  Import and Export means via Tanjung Priok Port mainly Car Terminal

Note2:** Sales means the number of sold vehicles in Indonesia
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Figure 2.1-24  Historical Trend of Sales, Production and Foreign Trade of Vehicles in

Indonesia
(2) Forecast Demand of Foreign Trade of Vehicles
1) Import

The liner regression analysis is applied in correlating volume of vehicle sales in Indonesia
and the GDP per capita in Indonesia by using the statistical data from 2006 to 2015 shown

in table below.

Table 2.1-23 GDP per Capita of Indonesia and Volume of Sales

Year GI()II: O%Eg f;g;lta Volume of Sales

2006 24,020 318,904
2007 25,185 433341
2008 26,678 603,774
2009 27,540 483,548
2010 28,884 764,710
2011 30,115 894,164
2012 31,484 1,116,230
2013 32,781 1,229,901
2014 33,971 1,208,028
2015 35,140 1,013,291

Source: IMF, GAIKINDO
The result of correlation by the liner regression analysis is shown below:
Cs=28.1Xp (R2=0.935)

Where, Cs: Volume of Sales
Xp: GDP per capita of Indonesia
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Imported number of car in total volume of sales is found almost 9.6% to 10%. Then volume
of car import is estimated firstly estimating volume of sales and the taking 10% of volume

of sales is considered to be volume of import.

3 cases of forecast is implemented as base case, high growth rate of GDP/cap (+0.5% of
base case) and low growth rate of GDP/cap (-0.5% of base case) and result of forecast is
shown in Table 2.1-24

Table 2.1-24 Demand Forecast of Import of Vehicle
Import

High Base Low

2020 120,773 120,773 | 120,773
2025 154,376 151,460 | 148,585
2030 193,599 185,447 | 177,602
2035 237,043 221,663 | 207,213
2037 254,576 235,766 | 218,265

Source: The Survey Team

Year

2) Export

The liner regression analysis is applied to estimate export volume of vehicle using the
weighted average GDP per capita (PPP base) of vehicle export partners, as the explanatory
variable based on the statistical data from 2006 to 2015 (see Table 2.1-25).

Table 2.1-25 Weighted Average GDP per capita (PPP base) of Vehicle Export Partners and
Export Volume of Vehicle

Year Weighted Average GDP per| Export Vglume of
capita (PPP base) (USD) Vehicle
2006 22,926 30,974
2007 22,598 60,267
2008 22,329 100,982
2009 21,615 56,669
2010 22,497 85,796
2011 24,064 107,932
2012 25,143 173,371
2013 25,596 170,907
2014 26,137 202,273
2015 26,644 207,691

Source: IMF, GAIKINDO
The result is shown below:
Ce=5.1Da(R2=0.851)

Where, Ce: Export volume of vehicle
Da: Weighted average GDP per capita (PPP base) of partners
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Table below shows the result of demand forecast of export of vehicle in each case. High
case and low case are +0.5% and -0.5%, respectively of base case growth rate of weighted

average GDP per capita (PPP base) of export partners.

Table 2.1-26 Demand Forecast of Export of Vehicle

Export
Year High Base Low
2020 155,496 155,496 155,496
2025 187,610 184,026 180,493
2030 227,452 217,791 208,496
2035 275,755 257,751 240,844
2037 297,835 275,718 255,147

Source: The Survey Team

3)  Summary of the Demand Forecast of Vehicle
The result of demand forecast of vehicle is shown in table and figure below:

Table 2.1-27 Result of Demand Forecast for Trade of Vehicle Volume

CBU Demand
Year Import Export Total
High Base Low High Base Low High Base Low

2006 33,663 30,974 64,637 64,637 64,637
2007 55,112 60,267 115,379 115,379 115,379
2008 72,646 100,982 173,628 173,628 173,628
2009 32,678 56,669 89,347 89,347 89,347
2010 76,520 85,796 162,316 162,316 162,316
2011 76,173 107,932 184,105 184,105 184,105
2012 124,835 173,371 298,206 298,206 298,206
2013 154,014 170,907 324,921 324,921 324,921
2014 104,503 202,273 306,776 306,776 306,776
2015 82,306 207,691 289,997 289,997 289,997
2016 78,106 181,867 259,973 259,973 259,973
2017 106,133 106,133 106,133 140,704 140,704 140,704 246,837 246,837 246,837
2018 110,525 110,525 110,525 145,186 145,186 145,186 255,712 255,712 255,712
2019 115,427 115,427 115,427 150,372 150,372 150,372 265,799 265,799 265,799
2020 120,773 120,773 120,773 155,496 155,496 155,496 276,269 276,269 276,269
2021 126,368 126,368 126,368 160,824 160,824 160,824 287,192 287,192 287,192

2022 132,853 132,221 131,590 167,139 166,335 165,531 299,992 298,556 297,120
2023 139,671 138,346 137,027 173,702 172,034 170,375 313,373 310,380 307,402
2024 146,840 144,754 142,689 180,522 177,929 175,361 327,362 322,683 318,050
2025 154,376 151,460 148,585 187,610 184,026 180,493 341,986 335,486 329,078
2026 161,526 157,718 153,982 194,977 190,332 185,775 356,503 348,050 339,757
2027 169,009 164,235 159,575 202,633 196,854 191,212 371,642 361,089 350,787
2028 176,837 171,022 165,371 210,590 203,599 196,808 387,427 374,621 362,179
2029 185,029 178,089 171,377 218,858 210,575 202,568 403,887 388,664 373,945
2030 193,599 185,447 177,602 227,452 217,791 208,496 421,051 403,238 386,098
2031 201,599 192,183 183,165 236,383 225,254 214,598 437,982 417,437 397,763
2032 209,930 199,163 188,902 245,665 232,972 220,878 455,594 432,136 409,780
2033 218,604 206,397 194,818 255,311 240,955 227,342 473,915 447,352 422,161
2034 227,637 213,894 200,920 265,336 249,212 233,996 492,973 463,106 434,916
2035 237,043 221,663 207,213 275,755 257,751 240,844 512,798 479,414 448,057
2036 245,653 228,606 212,668 286,582 266,583 247,892 532,236 495,189 460,560
2037 254,576 235,766 218,265 297,835 275,718 255,147 552,411 511,484 473,412

Source: The Survey Team
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Figure 2.1-25 Demand Forecast for Trade of Vehicle Volume
Non-containerizable Break-bulk Cargoes for Car Production (Steel Coil)

The volumes of steel coil for car production as a main cargo of non-containerizable
break-bulk are estimated at around 480,000 MT in 2020, 600,000 MT in 2025, 740,000 MT
in 2030 and 940,000 MT in 2037, respectively, based on demand forecast of vehicle sales in
Jakarta Metropolitan Area and ratio (approx. 40%) of steel coil (steel sheet) per CBU in MT.

Forecast Demand for Ports
Basic Methodology

In order to forecast the cargo to be handled in Patimban Port, it is necessary to estimate the
share of Patimban Port and Tg. Priok Port. Share of each port is estimated based on the
concept of hinterland of each port. Hinterland border between Tg. Priok and Patimban is
estimated as the border where the transport cost involving time value of transport caused by

traffic jam from each port becomes equivalent.

Through the forecast of traffic jam expressed in VCR (vehicle Capacity Ratio) for each year
from 2015 to 2035 is estimated and it is found that the equi-transport cost point is on around
Bekasi.

For the container volume handled in each port is estimated based on the demand density of
production goods and consumption goods in each hinterland and share of production goods
and consumption goods of import and export, incoming and outcoming for inter-island
transportation. Resulting share of international container is shown in Table 2.1-28 and that
of domestic container is shown in Table 2.1-29. Calculation method and flowchart is

mentioned and shown in Appendix 3.1 and 3.2.
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Table 2.1-28 Share of Container Cargo Demand in Jakarta Metropolitan Area between
Tanjung Priok Port and Patimban Port

2020 ~2032 Patimban Port Tanjung Priok Port
Hinterland Share 36% 64%

Source: Estimated by the Survey Team

Table 2.1-29 Domestic Container Transport to Tanjung Priok Port and Patimban Port
(2020~2032)

2020 ~2032 Patimban Port Tanjung Priok Port
Hinterland Share 20% 80%

Source: The Survey Team

1) Container Throughput in Patimban Port and Tanjung Priok Port
Estimated container throughput in Patimban Port and Tanjung Priok port based on hinterland

share of international and inter-island container is shown in tables and figures below.

Table 2.1-30 Container Throughput of Patimban Port (left hand) and Tanjung Priok Port
except Transshipment Container (right hand) (TEU)

PTM | International| Domestic Total TgPk | International| Domestic Total
2020[ 1,965,114 396,265 2,361,378 2020] 3,493,536 1,585,058 5,078,594
2025 2,696,599 551,016 3,247,616 2025| 4,793,954 2,204,066 6,998,020
2030[ 3,584,999 751,278 4,336,277 2030] 6,373,332 3,005,110 9,378,442
2035 4,630,059 1,007,600 5,637,659 2035] 8231,216 4,030,400 | 12,261,616
2037) 5,074,323 1,119,464 6,193,788 2037/ 9,021,019 4477857 | 13,498,876

Source: Estimated by the Survey Team
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Figure 2.1-26 Container Throughput of Patimban Port and Tanjung Priok Port except

Transshipment Container
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(2) Vehicles Throughput of Patimban Port and of Tanjung Priok Port
1)  Hinterlands of Tanjung Priok Port and the Patimban Port of Foreign Trade Car

Share of each port of foreign trade car is estimated based on the volume of car plants in each

hinterland. Calculation method and flowchart is mentioned and shown in Appendix 3.3.

Table 2.1-31 Vehicle Transport to Tanjung Priok Port and Patimban Port (2020~2032)

2020 ~2032 Patimban Port Tanjung Priok Port
Hinterland Share 68% 32%

Source: The Survey Team
2)  Forecast Volume of Vehicles Loaded from the Ports to Local Area

The forecast volume of vehicles loaded from the ports in the Greater Jakarta Metropolitan
Area including Patimban Port was estimated on the assumption that the percentage of loaded
vehicles for the total sales is kept to be 20% for the future. This assumption was made based
on the actual record of 21.3% in 2009 at Tanjung Priok Port. In addition, Tanjung Priok Port

and Patimban Port will share 50% each in handling loaded vehicles.
3)  Vehicle Demand at Patimban Port and Tanjung Priok Port
Estimated volume of vehicle in Jakarta Metropolitan Area are shown in table below.

Table 2.1-32 Vehicle Handling of Patimban Port (left hand) and Tanjung Priok Port (right

hand)
CBU unit Int'l Domestic Total CBU unit Int'l Domestic Total
2020 82,881 120,773 203,654 2020| 193,388 | 120,773 | 314,162
2025| 228,130 151,460 379,590 2025| 107,355 | 151,460 | 258,815
2030 274,202 185,447 459,649 2030 129,036 | 185,447 | 314,484
2035 326,001 221,663 547,664 2035| 153,412 | 221,663 | 375,075
2037 347,809 235,766 583,575 2037| 163,675 | 235,766 | 399,441
Source: Estimated by the Survey Team
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Figure 2.1-27 Vehicle Handling of Patimban Port and Tanjung Priok Port
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3)

“4)

(5)

Handling Break-bulk Cargoes (Steel Coils) for Car Production

It is proposed to receive break-bulk cargoes at the Patimban Port so as to support car

production in the vicinity of the port. Typical cargo is steel coils used for car body.

The volumes of steel coil for car production as a main cargo of non-containerizable
break-bulk allocated to Patimban Port are estimated at around 140,000 MT in 2020, 410,000
MT in 2025, 500,000 MT in 2030 and 640,000 MT in 2037, respectively, based on

hinterland share mentioned in Table 2.1-31.
Handling Petroleum Products

The berth for product tanker transporting bunker fuel and the installation of bunker fuel

supply facilities with storage tanks was proposed behind the west breakwater.
Summary of Cargoes to be Allocated to Patimban Port

Demand forecast at Patimban Port shown in Table 2.1-30 and 32 can be named as potential
demand. On the other hand, it is said to take few years to reach the potential demand due to
negotiation among related users, preparatory works of customs clearance, establishment of
office and transfer of port call and logistics route from existing port to a new one. In this
context, it is assumed that a realized container throughput demand at Patimban Port is
limited at the commencement of operation as soft open in 2019. In addition, shipping line(s)
and/or terminal operator(s) who have small lot of container have to collect container cargo
from major shipper(s)/consignee(s). In the context, a realized container throughput demand

may be need for more 5 years to reach the potential demand (see (5) of 2.3.4).

Taking above-mentioned into consideration, it is assumed the container throughput of
Patimban Port reaches to potential demand in 10 years, 36% of hinterland share, on the other
hand, the vehicle handling volume of Patimban Port reaches to potential demand, 68% of
hinterland share in 2023 as of start full operation of Phase 1. Table below shows an

allocated cargo handled at Patimban Port.

Table 2.1-33 Summary of Cargo Volumes Handled at the Patimban Port by Cargo Item

Car Container Container

Year | International Car Domestic Steel Coll Bunker Fuel International Domestic
CBUs CBUs MT MT TEUs TEUs

2019 79,740 115,427 138,512 --- 255,930 55,641
2020 82,881 120,773 145,077 - 272,932 59,440
2025 228,130 151,460 411,970 463,364 1,123,583 220,407
2030 274,202 185,447 504,417 601,273 3,584,999 751,378
2035 326,001 221,663 602,179 785,988 4,630,059 1,007,600
2037 347,809 235,766 641,283 859,874 5,074,323 1,119,464

Source: The Survey Team
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Roles and Function of Patimban Port and Tanjung Priok Port

The roles and function of Patimban Port as a part of industrial development and logistics
efficiency by port developments under the concept of ‘maritime nation’ are to support
transportation of cargo of manufacturing to/from West Jave Province except Bekasi
Regency. On the other hand, that of Tanjung Priok port is considered to handle cargo of

urban activities to/from DKI Jakarta, Banten Province and Bekasi Regency.
Layout Plan of Port Facilities

Representative Principal Dimensions of Calling Vessels

Container Ships

Representative principal dimensions of large-sized container vessels potentially calling at
Patimban Port have been summarized and shown in Figures 2.2-1~2.2-3. In those figures, all

the container ships currently or soon in operations worldwide are covered.
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Figure 2.2-1 Correlation between Laden Capacity (TEU) and Summer Draft of Large

Container Ships
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Figure 2.2-3 Correlation between TEU and Beam Breadth of Large Container Ships

(2)

Car Carriers (PCC)

Representative principal dimensions of car carriers (PCC) potentially calling at the Patimban

Port have been summarized and shown in Figures 2.2-4~2.2-5. In those figures, all the car

carriers or soon in operations worldwide are covered.
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Figure 2.2-4 Correlation between Summer Draft and Gross Tonnage of Car Carries (PCC)
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Figure 2.2-5 Correlation between LOA and Gross Tonnage of Car Carries (PCC)
3) Summarized Principal Dimensions by Ship Type

Principal dimensions of container ship, car carrier, handy-size bulker for transport of steel
coils, and product tanker for bunker fuel or aerial fuel by representative ship size are shown
in Table 2.2-1.
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Table 2.2-1 Summarized Principal Dimensions of Calling Vessels by Ship Type

Principal Dimensions (m)
Ship Type Representative Ship Size DWT
LOA Beam Draft
Small size(1.270 TEUs) 18.300 169 27.30 8.4
Medium size (2.550 TEUS) 33,750 207 29.84 11.4
Panamax (4,230 TEUs) 59,283 292 32.23 13.0
Post-Panamax (5,700 TEUs) 73,000 300 40.00 14.0
Container Ship Super _ Post-Panamax (8,500 107,000 335 42.80 14.5
ULCS (10,000 TEUs) 122,000 350 45.60 15.0
ULCS (13,000 TEUs) 143,000 367 48.40 15.5
ULCS (14,000 TEUs) 165,000 367 51.20 16.0
ULCS (18,000 TEUs) 165,000 400 59.00 14.5
PCC (1,000 cars) 17,850 174 23.06 10.0
Pure Car Carrier | PCC (6.100 cars) 21.424 200 32.26 10.3
PCC (6,500 cars) 29,936 232 32.26 11.4
Bulker Handy-size Bulker 45,423 190 30.50 11.3
Products Tanker | Handy-size Tanker 28,537 179 25.33 11.0

Source: Summarized by the Survey Team
2.2.2 Access Channel Plan
(D Required Access Channel Dimensions

The bottom width of the planned two-way access channel is designed through applying the
prevailing guidelines including PIANC. According to the PIANC Guidelines, the required
channel width is estimated as 7.8 B (breadth of design vessel). In addition to PIANC
guidelines, the deviation angle method is also applied assuming the angle of 15°. Required
channel widths for large-sized container ships according to PIANC Guidelines and the
Deviation Angle Method are shown in Table 2.2-2.

Table 2.2-2 Required Dimensions of Access Channel Corresponding to Representative

Container Ship Sizes

Principal Ship Dimensions (m) Access Channel (m)
Representative Container Ship Size

LOA Beam Draft Depth Width
Panamax (4,230 TEUs) 292 32.23 13.0 14.5 250
Post-Panamax (5,700 TEUs) 300 40.00 14.0 15.5 310
Super Post-Panamax (8,500 TEUs) 335 42.80 14.5 16.0 330
ULCS (10,000 TEUs) 350 45.60 15.0 16.5 360
ULCS (13,000 TEUs) 367 48.40 15.5 17.0 380
ULCS (14,000 TEUs) 367 51.20 16.0 18.0 400
ULCS (18,000 TEUs) 400 59.00 14.5 16.0 460

Source: Summarized by the Survey Team
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(2)

3)

4

Comparison of Container Transport Cost by Water Depth of the Access Channel

Generally, unit container transport cost by using larger container ship is less than that by
using smaller container ship. On the contrary, deeper container berth for larger container
ship needs more construction cost than shallower container berth accommodating smaller
container ship. Thus to determine the optimum water depth of a berth and access channel the
total transport comprising ship transport cost and port construction cost is compared by

different water depth corresponding to a ship size.

Container transport cost by water depth of the access channel was compared in the stage of
Cilamaya F/S in details, and according to the comparison, the least transport cost is realized
in the case of the water depth of 17m which accommodates Ultra Large Container Ship
(ULCS) of 13,000 TEUs capacity. The result was followed by MOT F/S and the water depth
of the access channel of Patimban Port. In this survey, the water depth of the access channel

was set 17m based on the above mentioned sequence of events.
Selection of Access Channel Water Depth at the Patimban Port

Although it was indicated that the total container transport is minimized in the case of a
water depth of 17m of the access channel, the water depth of the access channel needs to be
determined comprehensively by taking account of the strategic position of Patimban Port
including the potentiality of local hub-port, the investment amount, the sound competition
with Tanjung Priok Port, the intentions of potential operators and potential shipping
companies to be linked to Patimban Port, and the maximum water depths of principal

container ports in East Asia.

According to the comprehensive judgement mentioned above, the water depth of 17m is

selected as a planned water depth of the access channel.

The maximum water depths of principal container ports in East Asia are shown as follows

for a reference.

- Singapore Port: Pasir Panjang Terminal  :-18m

- Shanghai Port: Yozan Terminal :-17.5m

- Busan Port: New Port :-18m

- Yokohama Port: South Honmoku :-18m

- Laem Chabang Port: D Terminal :-16m (MSL)
- Tanjung Priok Port: North Kalibaru : -18m (Plan)

Numbers of Calling Vessels by ship type

Numbers of Vessels calling at Patimban Port in 2019 ~ 2037 by ship type corresponding to

the volumes of port cargoes by cargo item shown in Table 2.1-33 were estimated by
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dividing the cargo volume by average cargo lot by ship type. Average cargo lots were

assumed as follows:

- PCC (International): 2,000 vehicles per vessel

- PCC (Domestic): 500 vehicles per vessel

- General Cargo Ship (Steel Coil): 20,000 MT per vessel
- Petroleum Tanker (Bunker Fuel): 2,000 MT per vessel

- Small Container Ship (Feeder service and Intra island): 2,600 TEUs per vessel (Average
loading Ratio: 50%)

- Large Container Ship International direct call): 5000 TEUs per vessel (Average loading
Ratio: 50%)

The resulting numbers of calling vessels by ship type are summarized in Table 2.2-3.

Table 2.2-3 Numbers of Calling Vessels by ship type at Patimban Port

Number of Calling Ships per annum

General Container Ship

Year PCC PCC Petroleum

Cargo Ship Small Ship Large Ship

(International) (Domestic) ) Tanker

(Steel Coil) Feeder+Domestic) (Direct)
2019 40 231 7 — 122 0
2020 41 242 7 - 130 0
2025 114 303 21 19 219 157
2030 137 371 25 24 716 502
2035 163 443 30 31 940 648
2037 174 472 32 34 1036 710

Source: The Survey Team

2.2.3

(1)
1)

2)

Terminal Plan

Location of terminals and berth numbers of container terminals and car terminal are shown

in Figure 2.2-6.
Container Terminal
Quay Length and Water Depth

Total berth length of container terminal is 4,320 m containing deep-sea water berth with
water depth of 17 m and length of 3,360 m receivable for Ultra Large Container ship (ULCS)
of 13,000 TEUs capacity, and container berth receivable for small-sized container ships with
length of 930 m and water depth of 12.5 m.

Terminal Area
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No. 1, No. 2, No. 4, and No. 5 terminals have a berth with a length of 840m, backside

distance of 480 m, and terminal area of 40 ha, respectively.
(2) Car Terminal
1)  Quay Length and Water Depth

The berth length of the car terminal originally planned as Multi-purpose Terminal in Port
Master Plan was planned to be 690 m long so as to handle vehicles in intra-island transport
and steel products for car manufacturing, as well as vehicles in international trade (see Table
2.2-4).

"

1000m

Source: Prepared by the Survey Team

Figure 2.2-6 Terminal No. and Layout of Patimban Port

Table 2.2-4 Representative Sizes of Design Ships and Corresponding Dimensions of Quays

Ship Representative Ship DWT Principal Ship Dimensions (m) Quay Dimensions (m)
Type Size LOA Beam Draft Depth Length
Pure Car | PCC (1,000 cars) 17,850 174 23.06 10.0 11.0 200
Carrier PCC (6,100 cars) 21,424 200 32.26 10.3 11.0 230

PCC (6,500 cars) 29,936 232 32.26 11.3 12.5 260
Bulker Handy-size Bulker 45,423 190 30.50 11.3 12.5 220

Source: Prepared by the Survey Team
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2)

3)

3)

Although the planned berth is a continuous berth with a total length of 690m, it is considered

to be equivalent to 3 berths to accommodate calling vessels listed in Table 2.2-4.

In this regard, 3 berths is compared with 2 berths by the computer simulation by using the
cargo amount shown in Table 2.1-33 so as to verify economic viability. The service level of
10% is used as the criterion in the comparison. The service level is defined by adopting
off-shore ship waiting time as a numerator and turnaround time of a calling vessel from
entering to departure at a port. In the case of 3 berths, the service level is estimated at 9.5%,
whereas in the case of 2 berths, the level is estimated at 23.7%, and hence 3 berths is judged
to be justifiable.

To accommodate large car carries (PCC) shown in Table 2.2-4, the berth with the water

depth of 12.5 m is planned.
Storage Area

The required area to store the various cargoes shown in Table 2.1-33 in the year 2030 is
estimated by using the computer simulation. The resulting required storages are shown as

follows:

- International vehicles (Imports and Exports): 137,000 sq. m, Storage capacity of
6,200 CBU units

- Domestic vehicles (Intra-Island Transport): 59,000 sq. m, Storage capacity of 2,700
CBU units

- Steel coils: 9,000 sq., Storage capacity of 38,000 MT
Terminal Area
The total area and its breakdown of the car terminal are as follows:

- Storage area: 205,000 sq. m

- Apron: 34,500 sq. m (690 m x 50 m)

- Site for the administration: 6,200 sq. m
- Total area: 245,700 sq. m

Petroleum Jetty and Tank Farm for Bunker Fuel

Bunker fuel is planned to be loaded/discharged at the petroleum berth to be placed behind
the northwest breakwater and sent through pipeline to tank firm to be placed behind the west

breakwater and stored.

The maximum receivable tanker size is the handy-size tanker of 28,500 DWT. The

representative principal dimensions are as follows:

- LOA : 179m
- Breadth :25.33m
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“4)

1)

- Summer draft :11lm

Quay dimensions corresponding to the above ship size are as follows:

:210m
1 12.5m

- Quay length
- Water depth along the berth

Ro-Ro Terminal

Upon the request of the Coordinating Ministry of Economic Affairs in the Cilamaya F/S, the
terminal which will be able to receive Ro-Ro ships laden with cargo trucks is planned to be

placed to the south of the yard for port service boats at Patimban Port.

Presently, although almost all the cargo transports between the west Java with a central
focus on Jakarta and the east Java with a central focus on Surabaya are considered to be
conducted by truck by land, the establishment of the new Ro-Ro Terminal could make a part

of the said existing land transport convert into truck transport using a Ro-Ro ship.

Moreover, a part of the current cargo transport originating from the industrial areas in the
province of West Java, being hauled to Tanjung Priok Port and then being destined to the
ports in the islands such as Sumatra and Kalimantan could be converted to truck transport

using a Ro-Ro ship through Patimban Port.

If that is the case, the road congestion and the burden on the environment by road transport
within Java Island could be reduced, and hence, it is considered to be significant to provide

the new transport mode at Patimban Port without massive investment.
Quay Length and Water Depth

Principal dimensions of large Ro-Ro ships serving for inter islands transport and currently

calling at Tanjung Priok Port are shown in Table 2.2-5.

Table 2.2-5 Representative Principal Dimensions of Ro-Ro Ships Calling at Tanjung Priok Port

2)

Principal Dimensions (m)
DWT GT Summer Entering
LOA Breadth Draft Draft
5,402 13,494 148.32 22.76 6.32 5.6
7,194 7,956 131.71 20.21 6.16 3.6
2,618 9,173 115.00 20.04 5.42 3.8

Source: Berthing records in 2009 obtained from PELLINDO 2

A Ro-Ro berth with a length of 150 and a water depth of 7m adjacent to the berth for port
service boats (length of 350 and depth of 7m) is planned by referring to the principal
dimensions of domestic Ro-Ro ships shown in Table 2.2-5. At the bottom of the Ro-Ro

berth, a slope for receiving stern Ro-Ro ramp is planned to be placed.

Terminal Area
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The breakdown of the Ro-Ro terminal area is as follows:

- Truck waiting yard: 40,000 m2 (200m x 200m)
Truck lading capacity of a Ro-Ro ship is assumed at 80 trucks,
and the yard area is planned to receive 320 trucks equivalent
to 4 ships capacity.

- Apron: 8,500 m2 (170m x 50m)

- Total area: 48,500 m2

(5 Port Administration Area

The following facilities are located within the port administration area:

a. Port administration building

b. Navigation control tower building
c. Lighting facilities

d. Gate

e. Parking lot

f.  Security facilities
(6) Utility Facilities Area
The following facilities are located within the utility facilities area:

Quarantine station

ISR

Animals and plants quarantine station
Fire station

Gate

Water tank

A o

Transformer substation

Parking lot

5 oo

Security facilities

(7 Truck Waiting Area

The following facilities are located within the truck waiting area:

a. Truck waiting lanes
b. Gate

c. Security facilities

2.2.4 Summarized Dimensions of Port Facilities

Dimensions of the port facilities corresponding to the phased development plan are shown in
Table 2.2-6 and Table 2.2-7. Method of capacity calculation is mentioned in Section 2.3.1 to
2.3.3.
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Table 2.2-6 Summarized Dimensions of Port Facilities of the Patimban Port

Lading Capacity of the Maximum Container Ship

13,000 TEUs

Facility Dimensions by Phased Development

Port Facility Item
Project Total | Phase 1-1 Phase 1-2 Phase 2
Container-Handling Capacity | Mil. TEUs per annum 7.38 0.32 2.86/3.69 3.69
i 380 160 280 380
Access Channel Width (m)
Water Depth (m) 17 10 14 17
Water Depth (m) 17 14 17
Berth No.1 Quay Length (m) 840 840
Back Distance (m) 480 480
Water Depth (m) 17 10 14 17
Berth No.2 Quay Length (m) 840 420 420
Back Distance (m) 480 480 480
Water Depth (m) 12.5 12.5
Berth No.3 Quay Length (m) 450 450
Container Back Distance (m) 50 50
Terminal Water Depth (m) 17 17
Berth No.4 Quay Length (m) 840 840
Back Distance (m) 480 480
Water Depth (m) 17 17
Berth No5 Quay Length (m) 840 840
Back Distance (m) 480 480
Water Depth (m) 12.5 12.5
Berth No.6 Quay Length (m) 480 480
Back Distance (m) 50 50
Car Water Depth (m) 12.5 10 12.5
) Berth No.7 Quay Length (m) 690 300 390
Terminal Back Distance (m) 380 380 380
Water Depth (m) 7 7
Port Service | Berth No.8 Quay Length (m) 270 270
Back Distance (m) 50 50
Boat
_ Water Depth (m) 7 7
Terminal | porih No.9 Quay Length (m) 630 630
Back Distance (m) 50 50
Water Depth (m) 7 7
Ro-Ro ShipTerminal Quay Length (m) 170 170
Back Distance (m) 350 350
Water Depth (m) 7 7
Waste Oil Receiving Terminal | Quay Length (m) 60 60
Back Distance (m) 350 350
. Water Depth (m) 12.5 12.5
Petroleum Terminal
Quay Length (m) 210 210
Port Land Use Area Total (ha) 301 60 123 118

Note: Estimated terminal capacity is a capacity of physical maximum handling volume which is not considered economic aspects

Source: The Survey Team
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Table 2.2-7 Summarized Dimensions of Road related to Patimban Port

ort: ity e Facility Dimensions by Phased Development
Project Phase 1-1 | Phase 1-2 | Phase 2
4 4
Port Roadxrgm Backup Lane Width (m) 215 215
Length (m) 1,700 1,700
4 4
Lane Width (m) 21.5 21.5
Access Road
Length (m) 6,400 6,400
Traffic Capacity (PCU/day) 76,000 38,000 38,000
4 2 2
Connecting Bridge Lane Width (m) 25.00 14.25 10.75
Length (m) 995X2 995 995

Source: prepared by the Survey Team

2.2.5

1)

2)

3)

4)

S)

6)

Port Facility Layout Plan

The following factors were considered when deciding the location of Patimban Port.

Location of the new port was decided in accordance with Presidential Decree
(PM47-2016 dated 25th of May) to be Patimban District, Subang Regency, West Java

Province.

MOT F/S (KP190/2016 dated 28" of March) shows that the south seawall of the new port
locates perpendicular to the existing jetty administrated by DGST and being connected to
the jetty. In that case, the distance from the east seawall to the river mouth of Ceu River is
only around 500 m. Ceu River is the boundary between Subang Regency and Indramayu
Regency . Thus, taking account of the possible affection on the river mouth by the
construction of the new port, the new port should not be located further eastward from the

existing jetty.

On the other hand, the protected forest of mangrove is designated by the West Java
Government and hence the new port cannot be located further to the west of the existing

jetty (see Figure 2.2-7).

The predominant wave direction is northeast, and the channel alignment needs to be

allocated so as to avoid backward waves attacking the stern of entering ships.

For ensuring the navigation passage for fishing boats, navigation channel for fishing

boats is provided between the existing jetty and shoreline (see Appendix 3).

Navigation restricted water must be provided for avoiding any damages to Pertamina’s

facilities.
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7)  The access channel to the new port and the existing access channel for coal barges to
Indramayu coal thermal power plant located in the vicinity of the project site of the new

port should not interfere.

8)  Affection by sedimentations in the access channel and inner basins and soils emitted from

the mouths of rivers such as Cipunagara River must be taken account.

Spatial developable area is limited as shown in Figure 2.2-7, therefore, port facility layout

was planned to optimize the use of spatial limitation.

Cipunagara River

Source: Made by the Survey Team
Figure 2.2-7 Spatial Conditions of Patimban Port

The berths for large container ships were arranged in parallel with the access channel so as
to enable ships to berth easily in line with the Guideline of PIANC. At the stage of Phase 2,
the concept of berth arrangement of container terminal is same as Phase 1. The car terminal
berth is perpendicular to the container berths so as to connect the south ends of container
berths. At the tips of large container berths, the berths for smaller container ships were
arranged, resulting in the berth arrangement as shown in Figure 2.2-7. There are restrictions
in further port development in westward and eastward directions, and taking account of the

fact, the configuration of port facilities can be economical and feasible.

The total container handling capacity was estimated at 7.4 million TEUs per annum, and was

forecast to be saturated in around the year 2037. After that year, the port development plan
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will be of a ultra-long-term plan. Since the existing plan has restrictions in terms of
expansion in both eastern and western directions, expandable water areas in ultra-long-term
plan are supposed to be the water areas beyond Ceu River which is the boundary between
the regencies of Subang and Indramayu and extending area to the coal thermal power plan
of PLN.

The volumes of sediment in the access channel and inner basins were estimated at 135,000
m3 per annum and 26,000 m3, respectively by using a simulation model. Those volumes are
so small that annual dredging seems to be unnecessary. Thus, the affection on the
sedimentation in the access channel and inner basins by penetration waves and sediments
from the rivers is small and it was judged that it is possible to maintain the depth of the

access channel and inner basins (see Appendix).

Location of the port facility and back-up area are shown in Figure 2.2-8.
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Source: Made by the Survey Team

Figure 2.2-8 Location of the Patimban Port and its Back-up Area
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2.2.6 Alignment of the Access Channel

The alignment of Access Channel was determined by Directorate of Navigation through

discussions with the Survey Team. Figure below shows the alignment of access channel.

X \

1km,

10km

Source: Made by the Survey Team

Figure 2.2-9 Alignment of Access Channel to Patimban Port
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2.2.7

2.2.8

Treatment Facility of Waste Qil from Ship

In compliance with the decree No. 5, article 7, item d in 2009 of the Minister of
Environment, public ports must prepare the facilities to accommodate ships equipped with
sludge (oily residuals) tank. The said facilities mean sludge treatment facilities or tanks for

temporarily storing sludge.

In the meantime, although the other provisions of the decree require to prepare the treatment
facilities for oily cleaning waters generated from tanks or ship holds at the ports where crude
oil, petroleum products, chemical products or bulk cargoes are shipped, this provision is not

applied to Patimban Port.

In compliance with decree mentioned above, the land area for sludge treatment facilities
with an area of 2ha is planned to be allocated next to the west of the berth for port service
boats (No.8 berth).

In the case when ships calling at Patimban Port will request to collect its sludge, sludge will
be received by a sludge collection boat alongside of the ship, landed at No.8 berth and then
transported to the treatment facilities through pipeline or by tank lorry.

The operation of the waste oil treatment facilities is generally entrusted to private entities,

and it is advisable to entrust the operations to private entities at the Patimban Port.

On the other hand, some operations of collecting boats are conducted by port authorities as a
part of public port services, and in this context, there are two options, i.e. one option is that a
port authority provides the service, and the other option is that a private entity carries out the

operation.

Land Use Plan of Backup Area

(1) Allocated Facilities

In Port Master Plan Study, the backup area was allocated behind the Patimban Port to be
constructed by reclamation. So as to ensure effective port activities of the new port, it is

essential to prepare the backup area for the following facilities below:

Off-dock empty container stacking yard,

ISEI

Off-dock storage for vehicles,

Warehouses for port cargoes and office buildings for shipping agencies

o o

Parking lot for heavy vehicles for trucking companies,
Utilities facilities including water supply tank and electric transformer
Inner road within the backup area

Area for distribution processing

=@ oo

Site for waterways within the backup area
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2)

3)

4)

)

Required Area by Facility

In the stage of the Master Plan with the target year of 2030 with the two phased plans, Phase 1
and Phase 2, the required area by listed facility are shown in Table 2.2-6. Those facilities have
been allocated together with an inner road within the backup area with a total area of 213 ha.
(DGST has a plan to extend the backup area to 356 ha).

Off-dock empty container stacking yard

The required area is estimated at 43ha by using the result of the computer simulation. Its

breakdown is shown below:

a. Required number of stored containers: 17,500 TEUs,
b. Number of ground slots: 4,800 GSLs

c. Stacking height: 5

d. Numbers of row and bay per block: 10 x 30

e. Number of block: 16

Area for container-stacking: 31 ha.

=

g. Area for storing container-handling machines and chassis, repair shop, office, etc.: 9
ha.

Oft-dock vehicle storage area

Off-dock vehicle storage area is planned to be used for storing vehicles after unloaded and
stored at on-dock yard so as to store vehicles for a certain period in warechouse (PDT) in case
of unloaded vehicles and vice versa in case of loaded vehicles. The required land area is
estimated at 42ha by using the result of the computer simulation. Its breakdown is shown

below:

a. Required number of stored vehicles: 18,400 CBUs,
b.  Floor space: 400,000 sq. m

c. Number of stories: two-stories

d. Building to land ratio: 60%

Warehouses for port cargoes and office building for shipping agencies

Warehouses for port cargoes have been planned to be used for storing conventional cargoes
including steel coils after unloaded from a general cargo ship and stored at on-dock storage
yard so as to store those cargoes for a certain period. Those warehouses could function as
CFSs for LCL cargoes. The required land area is estimated at 10ha by using the result of the

computer simulation. Its breakdown is shown below:

a. Floor space per warehouse: 10,000 sq. m
b. Number of warchouses: 6

c. Building to land ratio: 60%
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(6)

(7

(®)

©)

(10)

Office buildings for shipping agencies, etc. have been planned within the back-up area. The

required land area is estimated at 1.9 ha. Its breakdown is shown below:

a. Number of stories: four-stories
b.  Site area per building:2,500 sq. m
c.  Number of buildings: 3
d. Building to land ratio: 40%
Area of 21ha for the above buildings is planned.

Parking lot for heavy trucks for trucking companies

Parking lot for heavy trucks for trucking companies and passenger cars for visitors have been
planned within the backup area. The required land area is estimated at 12ha. Its breakdown is

shown below:
a. Parking capacity: 1,200 trucks
Utilities including water supply tank and electric transformer

Utilities including water supply tank and electric transformer have been planned within the

backup area. The required land area is estimated at 1 ha. Its breakdown is shown below:

a. Area for water supply tank with capacity of 5,000 MT: 60m x 50m = 3,000 sq. m
b. Area for a transformer: 25m x 25m = 625 sq. m

c. Area for others: 6,000 sq. m
Area of 18ha for the above utilities is planned.
Inner road within the backup area
Area of 21ha for inner road within the backup including the area for flyover bridge is planned.
Area for distribution processing

Area of 39ha for distribution processing is planned. Factories which are supposed to be
located are those fabricating large-scale machineries, plants, etc., and after fabrication, their
products are supposed to be loaded on to a ship equipped with ship cranes with heavy lifting
capacity at the multi-purpose terminal (car terminal) and then to be transported to intra-island

areas in Indonesia.
Land Use Plan within the Backup Area

Land use plan within the backup area shown in Section 2.2.8 is shown in Figure 2.2-10.

2-53



THE PREPARATORY SURVEY ON PATIMBAN PORT DEVELOPMENT PROJECT FINAL REPORT
IN THE REPUBLIC OF INDONESIA (JICA)
o ¥ W/
. /)
' £
o
o
o
4V}

Wy s ¢

—
F

&R

=

"

RO~

.
*a
’
L

=

SN

A

!

B
O T

ot
-

1000

200

0

Source: Made by the Survey Team

Figure 2.2-10 Land Use Plan of Back-up Area
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2.3.1

23.2

(1)

Phased Development Plan of Port Facilities
Concept of Phased Development Plan

Phase 1-1 of Patimban Port as backup outlet port is partially opened in 2019 to fulfill the
request of hinterland manufacturing companies in West Java Province. Phase 1-2 will be
constructed by 2022 and opened in 2023 to handle increasing cargo demand of container and

vehicle.

The facilities of Phase 2 is considered to be developed by BOT scheme by DGST, but Phase
2-1 needs to be completed in 2026 and opened in 2027 if container throughput demand
increases as mentioned in Figure 2.3-1. Phase 2-2 is a facility to handle cargoes after 2030,
however, studies to review cargo demand, development situation of hinterland and roles and
function of Patimban Port at that time must be conducted to propose required facilities, size

and capacity, and implementation schedule.

Phasing development plan mentioned below is based on Base case in demand forecast of

container and vehicle.

Phase 1 Development Plan and Early Development Plan (Phase 1-1)

Container Terminal

*  Terminal No. 2 (Phase 1-1, to be completed and opened in 2019) (see Figure 2.2-6)

Berth capacity of Terminal No. 2 (the length of 420 m and the water depth of 10m) with

13ha container yard for early opening was estimated as follows.

Supposed container ship type: Small-sized container ship: 1,270 TEUs hold capacity
Average lot of loaded and unloaded containers per vessel (box/vessel): 810 box/vessel
Gross handling productivity (GHP) : 36 box/hr/vessel (3units of ship crane)

Average berthing hour: 22hr

Frequency of services per week: 5 services/week/berth

Total service number per annum: 260 services per berth

Box, TEU ratio: 1.5

Yearly capacity : 315,000TEUs/

V VV V VYV V V VY

Terminal No. 1 & 2 (Phase 1-2, to be completed in 2022 and operated from 2023) (see
Figure 2.2-6)

Berth and terminal capacity by berth was estimated as follows.

» Unit berth length: 420m

» Unit yard area per berth: 20ha

» Average lot of loaded and unloaded containers per vessel (box/vessel): 1,620 box/vessel
>

Gross handling productivity (GHP) : 72 box/hr/vessel (3 units of quay gantry crane)
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Average berthing hour: 22hr

Frequency of services per week: 5 services/week/berth

Total service number per annum: 260 services per berth

Box, TEU ratio: 1.5

Unit berth capacity: 632,000TEUs/year/berth

Terminal No.1 Quay length: 840m

Terminal No. 1 (2 berth units) capacity: 1,264,000 TEU/year

Water depth: 14m (Phase 1)

Container-handling capacity per meter of berth length: 1,500 TEUs/m

Total capacity of Terminal No. 1 and No. 2 (berth length: 1,680m) : 2,528,000 TEUs

VVV V VY V V VY VY

*  Berth No. 3 (Phase 1-2, to be completed in 2022 and operated from 2023) (see Figure 2.2-6)

Berth No. 3 located at the tip of container terminal will be used for container feeder ships or

small-sized domestic container ships for intra-islands.

Length of Berth No. 3 is 450m and equivalent to two berths for small-sized container ships.
In case of accommodation domestic container ships, unit berth capacity was estimated as

follows.

» Average lot of loaded and unloaded containers per vessel (box/vessel): 840 box/vessel
Gross handling productivity (GHP): 42 box/hr/vessel (3 units of quay gantry crane)
Average berthing hour: 20hr

Frequency of services per week: 5 services/week/berth

Total service number per annum: 260 services per berth

Box, TEU ratio: 1.1

Yearly capacity: 240,000TEUs

Container-handling capacity per meter of berth length: 1,000 TEUs/m

YV V.V V V V V

In case of container feeder ship utilization, unit berth capacity was estimated at 330,000
TEUs/year.

(2) Car Terminal

The total vehicle-handling capacity of 3 berths of the car terminal with a total length of 690
m and car yard of 25ha was estimated at 600,000 vehicles per annum by using simulation
model on the condition that the required service level is 10%, and steel coil is handled at the

same berths of the car terminal.

At the stage of Phase 1-1, the berth length of 300m and 9ha car yard will be constructed. At
that time, vehicle-handling capacity was estimated at 200,000 vehicles. At the stage of 1-2,
the remaining berth with a length of 390m and 16ha car yard will be developed and then a

vehicle-handling capacity will reach at 600,000 vehicles per annum.

2-56



THE PREPARATORY SURVEY ON PATIMBAN PORT DEVELOPMENT PROJECT FINAL REPORT
IN THE REPUBLIC OF INDONESIA (JICA)

2.3.3

234

(M

%k

Phase 2 (see Figure 2.2-6)

Terminal No. 5 (Phase 2-1, to be completed in 2026 and operated from 2027) (see Figure
2.2-6)

» Terminal No. 5 (2 berths unit) capacity : 1,264,000 TEU/year
»  Water depth: 14m

Terminal No. 4 (Phase 2-2, Cargo-handling facility after 2030) (see Figure 2.2-6)

> Terminal No. 4 (2 berths unit) capacity : 1,680,000 TEUs/year

» Container-handling capacity per meter of berth length: 2,000 TEUs/m

» Water depth: 17m

» At this stage, cargo-handling productivities at Terminals No. 1, No. 2 and No. 5 will be
increased by the additional introduction of cargo-handling machines at the equivalent

level of Terminal No. 4.
Berth No. 6 (Phase 2-2, Cargo-handling facility after 2030) (see Figure 2.2-6)
» Equivalent to that of Berth No. 3.

Demand and Capacity of Patimban Port

Time Lag to be Realized Demand

Demand forecast of container throughput at Patimban Port mentioned above was assumed
that port users such as shipping companies and shippers/consignees transfer from Tanjung
Priok port to Patimban Port immediately after Patimban Port starts its operation. This
demand is hereinafter named as potential demand. On the other hand, it is said that it will
take at least 1 or 2 years to negotiate the transfer of port call and logistics route from
existing port to a new one among the port users. Preparatory works for customs clearance
and container storage and an establishment of office at a new port will be proceeded in
parallel with the negotiations, it is said that the preparatory works will take 1 or 2 years. In
case of Patimban Port, it will take about 2 years for the preparatory works including building
construction work due to lack of logistics function and/or office around Patimban Port. In
this context, it is assumed that a realized container throughput demand at Patimban Port is

limited at the commencement of operation as soft open in 2019.

From the viewpoint of port users, lower cost and more convenient service at Patimban Port
will make a decision for transferring port. Therefore, it is not difficult for major shipping
line(s) and/or mega terminal operator(s) to meet the user’s demand because they have a high
performance of container terminal operation in the world and can offer lower charges of
container handling to customers at Patimban Port. Then a realized container throughput
demand at Patimban Port will reach to the potential one within 2 years. However, shipping

line(s) and/or terminal operator(s) who have small lot of container have to collect container
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cargo from major shipper(s)/consignee(s). In the context, a realized container throughput

demand may be need for 5 years to reach the potential demand (for example, Gwangyang

port developed as Pusan Outer port).

Taking above-mentioned into consideration, it is assumed the container throughput of

Patimban Port reaches to potential demand in 10 years, 36% of hinterland share, on the other

hand, the vehicle handling volume of Patimban Port reaches to potential demand, 68% of

hinterland share in 2023 as of start full operation of Phase 1. Table below shows a timing of

phasing development plan of container and car terminal. Trend of demand and capacity is

showed in Figure 2.3-1 and Figure 2.3-2.

Table 2.3-1 Phasing Development Plan of Patimban Port

. Phase 1 Phase 2
Phasing Development
Phase 1-1 | Phase 1-2 | Phase 2-1 | Phase 2-2
Period| 2019~2022 | 2023~2026 | 2027~2029 2030~
Container |Capacity (Int'l & Dom) 315 2,858 4,122 7,380
('"000TEU) [Demand at Final Year of each Phase (Int'l & Dom) 378 1,908 3,774 6,194
Vehicle Capacity 200 600 600 600
(CBU unit) |Demand at Final Year of each Phase (Int'l & Dom) 335 364 442 584

Source: The Survey Team
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Figure 2.3-1 Container Throughput Demand and Capacity of Patimban Port
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Figure 2.3-2 Vehicle Handling Demand and Capacity of Patimban Port

(2)  Necessary Measures for Promotion of Utilization of Patimban Port

Most of port users located east of Jakarta and West Java Province expect the improvement
of the transportation efficiency by development of Patimban Port. The improvement of

transportation efficiency is essential to promote the use of Patimban Port.
Request on Patimban Port by potential port users is summarized as follows:

» Efficiency and function of the new port should be secured with at least the same level
and hopefully much better than Tanjung Priok port.

v’ Sufficient area of yard and number of gates should be provided in the new port.

v" Customs clearance service should be provided with at least the same level of or
with more efficiency than Tanjung Priok port; a succession of the status of import
channel of customs clearance at Tanjung Priok port even if they move to Patimban
port. .

v Port security system should be established, implemented and managed to avoid a

lost or stolen cargo.

» New highway should be constructed to secure smooth access to the new port as soon as
possible.
v Directly connected access road to toll road and cargo vehicle lane should be
constructed.

v Inland container depot and access railway is better to be constructed.

» Backup area and hinterland should be developed along with the new port development. 3

days free of charge storage service should be applied in the new port.
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2.3.5

(1)

» Container terminal operator(s) who have the abilities to collect large lots of cargo should
be introduced at an early stage, and to be ensured transparency and fairness as well as

reduction of tariff and/or charge on port activities.
Demand and Capacity of Tanjung Priok Port
Capacity of Container Terminal of Tanjung Priok Port

JICTI North, KOJA and MAL
These terminals are international container terminals totaling 6 terminals and their capacities

were estimate as follows:

Average lot of loaded and unloaded containers per vessel (box/vessel): 1,270 box/vessel
Gross handling productivity (GHP): 63box/hr/vessel

Average berthing hour: 20hr

Frequency of services per week: Sservices/week/berth

Total service number per annum: 260services per berth

Box, TEU ratio: 1.5

Total capacity: 2,970,000 TEUs/year

Total berth length 1,618m (730m (JICT North) , 630m (KOJA), 258m (MAL))
Water depths: JICT North: 13m, KOJA: 13.5m, MAL: 12m

Container-handling capacity per meter of berth length: 1,840 TEUs/m

VVVVYVYVVYVYY V V

- JICTI West

There are 3 berths for handling international containers, and their capacities were estimated

as follows:

Average lot of loaded and unloaded containers per vessel (box/vessel): 840 box/vessel
Gross handling productivity (GHP): 42box/hr/vessel

Total capacity : 980,000 TEUs/year

Total berth length : 870m

Water depth : 11m

Container-handling capacity per meter of berth length: 1,130 TEUs/m

VVYVYVYVYY

- Third Container Terminal East

There are 5 berths for handling international containers, and their capacities were estimated

as follows:

Average lot of loaded and unloaded containers per vessel (box/vessel): 353 box/vessel
Gross handling productivity (GHP): 15box/hr/vessel

Average berthing hour: 23hr

Box, TEU ratio: 1.5

Total capacity : 440,000 TEUs/year

Total berth length : 820m (490m (OJA), 330m (TSJ))

Water depth : 10m

Container-handling capacity per meter of berth length: 737 TEUs/m

VVVYVYVYVYV VY
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- North Kalibaru

North Kalibaru Terminal is the international container terminal which has three phases as
Phase I, II and III. Phase I opened a terminal in 2016. Quay length and container-handling

capacity are said as follows:

» Total Quay length: 900m (Phase I), 800m (Phase II) and 800m (Phase III) = 2,500m

» Total capacity : 4,500,000 TEUs/year (2016~2019: 750,000TEUs/year, 2020~2022:
1,500,000TEUs/year, 2023: 3,000,000TEUs/year and 2024~: 4,500,000TEUs/year)

» Container-handling capacity per meter of berth length: 1,800 TEUs/m

- MTIland JICT I
MTTI is currently handling mainly international containers.

Quay length: 400m

Water depth : 9m

JICT II is international container terminal, however, it is not used now.
Quay length: 500m

Water depth : 9.5m

The total capacity of the two terminal was estimated as follows:

YV V. V V V

» Total capacity : 900,000 TEUs/year

»  Container-handling capacity per meter of berth length: 1,000 TEUs/m

These two terminals were assumed to be converted into domestic container terminals around
2019 after the completion of Phase 1 terminal of North Kalibaru.

- Third Container Terminal West

There are 5 berths for handling domestic containers, and their capacities were estimated as

follows:

Average lot of loaded and unloaded containers per vessel (box/vessel): 480 box/vessel
Gross handling productivity (GHP): 14box/hr/vessel

Average berthing hour: 34hr

Box, TEU ratio: 1.1

Total capacity : 390,000 TEUs/year

Total berth length : 1,000m

Water depth : 9m

Container-handling capacity per meter of berth length: 390 TEUs/m

VVVYVVYVYVVYV

- Quays for handling domestic containers at the First and the Second Wharves

Domestic container ships share the berths at the First and the Second Wharves with
conventional ships. There are 21 berth for common use and their container handling capacity
is estimated at 1,400,000 TEUs/year as a total.
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Estimated international and domestic capacity of Tanjung Priok port is summarized in table

below. Current total capacity of the port is 7.9 million TEU, international capacity: 6.1

million TEU and domestic capacity: 1.8 million TEU, respectively.

Table 2.3-2 Phasing Development Plan of Tanjung Priok Port

International Domestic
Conventional
Year | yimp jeTan| ONT-eass |/1CT-LKoia,| - North Sub-total |MTLJICT-II| ™ | CNT-west3 | Sub-total Total
MOL & west| Kalibaru E— container -
handling

2015 900 440 4,000 5340 B 1,400 390 1,790 7,130
2016 900 440 4,000 750 6,090 B 1,400 390 1,790 7,380
2017 900 440 4,000 750 6,090 B 1,400 390 1,790 7,880
2018 900 440 4,000 750 6,090 B 1,400 390 1,790 7,880
2019 - 440 4,000 1,500 5.940 900 1,400 390 2,690 8,630
2020 B 440 4,000 1,500 5.940 900 1,400 390 2,690 8,630
2021 R 440 4,000 1,500 5,940 900 1,400 390 2,690 8,630
2022 - 440 4,000 1,500 5.940 900 1,400 390 2,690 8,630
2023 B 440 4,000 3,000 7,440 900 1,400 390 2,690 10,130
2024 R 440 4,000 4,500 8.940 900 1,400 390 2,690 11,630
2025 B 440 4,000 4,500 8.940 900 1,400 390 2,690 11,630
2026 B 440 4,000 4,500 8.940 900 1,400 390 2,690 11,630
2027 B 440 4,000 4,500 8.940 900 1,400 390 2,690 11,630
2028 B 440 4,000 4,500 8.940 900 1,400 390 2,690 11,630
2029 B 440 4,000 4,500 8.940 900 1,400 390 2,690 11,630
2030 B 440 4,000 4,500 8.940 900 1,400 390 2,690 11,630
2031 R 440 4,000 4,500 8,940 900 1,400 390 2,690 11,630
2032 B 440 4,000 4,500 8.940 900 1,400 390 2,690 11,630
2033 B 440 4,000 4,500 8.940 900 1,400 390 2,690 11,630
2034 R 440 4,000 4,500 8,940 900 1,400 390 2,690 11,630
2035 - 440 4,000 4,500 8.940 900 1,400 390 2,690 11,630
2036 B 440 4,000 4,500 8.940 900 1,400 390 2,690 11,630
2037 B 440 4,000 4,500 8,940 900 1,400 390 2,690 11,630

2)

Source: The Survey Team

Capacity and Demand of Container of Tanjung Priok Port

Trend of demand and capacity is showed in Figure 2.3-3.
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Figure 2.3-3 Container Throughput Demand and Capacity of Tanjung Priok Port
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3) Capacity and Demand of Car Terminal of Tanjung Priok Port

Vehicle handling capacity of the car terminal of Tanjung Priok port is estimated 430,000
CBU unit.

Trend of demand and capacity of vehicle handling is showed in Figure 2.3-4.
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== Demand-TjPk
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Figure 2.3-4 Vehicle Handling Demand and Capacity of Tanjung Priok Port
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Chapter 3.  Basic Design of Port Facilities
3.1 Natural Condition at Patimban Port Site

3.1.1 Meteorological condition
(1) Climate

The project site is located in the northwestern part of Java Island and facing Java Sea. Its
climate is governed by a tropical monsoon climate characterized with a long rainy season
from October through May and short dry season from June to September. Precipitation
recorded at Ciherang station (Dinas PU Pengairan, 1992-2014) shows annual rainfall of
2600mm with the maximum precipitation of approximately 360mm occurs in January
(Figure 3.1-1). Monthly average temperature at Jatiwangi station near the site is between
23.0 to 33.0°C , mean at around 27°C yearly (Figure 3.1-2).

The site is humid throughout the year; ranges from an extremely sticky of 85% in December,
January and February, to slightly more tolerable of 65% in August and September (Figure
3.1-3).
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Source: Pusat Litbang Sumber Daya Air
Figure 3.1-1 Monthly average rainfall in Ciherang (1992 - 2014)

3-1



THE PREPARATORY SURVEY ON PATIMBAN PORT DEVELOPMENT PROJECT FINAL REPORT
IN THE REPUBLIC OF INDONESIA (JICA)

40.0

35.0 4

.__,—.-—4—0—0-—.—4/"—0\

9

= 25.0 A

o .—.-.—.—W

=

‘é 20.0 -

=3 =&— Average

E 15.0 T . LOW
10.0 High
5.0 1
0.0 T T T T T T T T T T T

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

Source: BKMG, JICA Study Team

Figure 3.1-2 Monthly average temperature at Jatiwangi station (2007-2016)
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Figure 3.1-3 Monthly average humidity at Jatiwangi station (2007-2016)

2) Winds

Java Sea is strongly governed by monsoon climate with semi-annual reversal winds. The
Southeast monsoon wind which often occurs in May to September blows nearly parallel
with axis of Java coasts from east to west (Figure 3.1-4, upper panel) and it is usually
characterized with low rainfall (dry season). In contrast, the northwest monsoon wind
reaches its peak in December to February and often characterized with frequent rainfall
(Figure 3.1-4, lower panel). Figure 3.1-5 shows daily average wind speed at an altitude of

10m around offshore Patimban in January and July 2009. Data were collected from Japan
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Meteorological Agency with 0.5 degree spatial resolution. The average values are as

follows:

- January (rainy season)

Wind velocity : 2.8m/s

Wind direction 286°(clockwise from North direction) -WNW-
- July (dry season)

Wind velocity : 3.4m/s

Wind direction 118°(clockwise from North direction) -ESE-

On the sea of few kilometers off Patimban coast, the wind field follows the above described
pattern and regular winds blow all days. However, near the shore, the land and sea breeze
prevails and it is observed that the North wind blows from the sea in day time and the
East/South winds blow from the land at night time. A difference between offshore wind and
onshore wind is clearly shown in Figure 3.1-6 for which dominant winds at Jatiwangi station

(located at a few km inland from the coast) are North, East and South directions.

In general, the wind climate in this area is quite stable with monthly average wind speed at
its peak months are often less than 5 m/s (Table 3.1-1). Since long term measurement of
wind speed at the site is not available for collection, extreme wind speed (with given return
period) cannot be estimated. However, it is recorded that the maximum wind speed at the
nearby Jatiwangi station over the last 10 years is far less than 20m/s (Table 3.1-2). It
suggests that there should have no identifiable issue with port operation regarding wind

condition.
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Figure 3.1-4 Monthly mean wind (m/s) in southeast monsoon (August, Upper) and northwest
monsoon (February, Lower) seasons.
Data are averaged from July 1999 to January 2005. Contour color shows the sea surface temperature

variation.
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Figure 3.1-5 Wind data around Patimban during rainy season (upper) and dry season (lower).
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Figure 3.1-6 'Wind rose at Jatiwangi station (2007-2016).
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Table 3.1-1 Monthly average wind speed (m/s) at Jatiwangi station (2007-2016)

ear Month

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2007 1.9 1.9 1.9 1.6 1.8 1.7 2.0 2.4 2.5 2.0 1.8 1.7
2008 1.6 1.8 1.7 1.8 1.8 2.0 2.5 2.4 2.2 2.3 2.0 1.7
2009 2.1 2.0 2.0 1.8 1.8 1.9 2.3 2.1 2.5 2.1 23 1.7
2010 1.9 1.8 1.9 1.8 2.0 1.8 1.8 2.2 2.0 1.9 1.8 2.0
2011 2.2 23 2.1 2.0 1.8 2.0 2.1 3.0 2.6 3.1 2.4 2.1
2012 2.2 1.9 2.1 2.1 2.0 1.8 2.3 2.4 2.3 2.2 1.8 1.9
2013 2.2 2.2 2.0 1.9 1.9 1.8 1.9 2.2 2.4 2.4 2.1 1.9
2014 2.3 1.0 2.2 2.0 2.0 2.2 2.0 2.2 2.7 2.8 2.5 2.3
2015 2.3 2.4 2.4 2.0 2.1 2.0 2.7 2.6 2.5 2.8 2.2 2.2
2016 1.9 2.0 1.9 1.8 1.8 1.7 1.8 1.9 1.6 1.8 1.7 1.9

Source: BKMG
Table 3.1-2 Maximum wind speed (m/s) at Jatiwangi station (2007-2016)
Month
Year Jan | Feb | Mar | Apr [ May [ Jun [ Ju | Aug | Sep | Oct | Nov | Dec
2007 8 8 6 5 5 6 6 8 9 8 6 6
2008 5 9 4 8 7 7 8 8 10 9 10 7
2009 8 5 14 5 5 5 8 8 8 8 4
2010 7 5 6 10 10 5 5 8 5 13 6 8
2011 8 8 7 6 5 6 7 9 10 11 9 8
2012 9 10 5 4 6 6 7 8 7 9 5 5
2013 7 6 6 6 8 8 9 11 13 15 13 14
2014 14 13 11 15 11 7 11 11 11 13 10 13
2015 13 15 12 10 12 11 12 12 10 12 10 11
2016 10 12 11 9 9 10 8 9 8 16 11 14
Source: BKMG
3.1.2 Oceanographic condition

(D Water Level and Tidal Range

According to “Master plan study on port development and logistics in greater Jakarta
metropolitan Area” (JICA, 2010), the northwest of West Java sea is characterized by mixed
diurnal tide with tidal range varies between 1.0-1.2m. In this report, the following tide levels
are used as calculation reference. The figures below are checked and correlated with long

term measurement of water level at Tanjung Priok:

Extreme water levels: 100 RP + 1.52mCD (MSL +0.92m)
S0RP +1.49 mCD (MSL +0.89m)
HWL (Mean High Water Level): +1.25m CD (MSL +0.65m)
LWL (Mean Low Water Level):  -0.07 m CD (MSL -0.67m)
MSL (Mean Sea Level): +0.60 m CD (MSL +0.0m)
Chart Datum level is taken at Lowest Low Water Level (LLWL) at Tanjung Priok (national
Chart datum validated for Ports of Jakarta to Cirebong).
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(2) Current

Due to high constancy of the monsoons and of their regular appearance, the surface ocean
currents in Java Sea tend to follow the direction of the prevailing winds which change along
the year. From November to March the water flows eastward and surface current reverses its
direction from May to September (see Figure 3.1-7 and Figure 3.1-8). The time of transition
often occurs in April and late October to November during which current directions are
usually variable. The current magnitude is often in the range of 0.75 to 1.25 knots (0.4 to

0.6m/s). Though quite rare, current flows of as large as 3 knots were occasionally recorded.
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Figure 3.1-7 Predominant Surface Current in Java Sea during Northwest Monsoon
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Waves

Figure 3.1-8 Predominant Surface Current in Java Sea during Southeast Monsoon

Wave records in Indonesia water are quite rare and it is true that there is no measured wave

data available for the project site. In “the study for development of the Greater Jakarta

Metropolitan Ports (JICA, 2003)”, waves at offshore Tanjung Priok were hindcasted cast by

SMB method using five (5) years wind information during 1997 to 2001 observed at

Cenkareng (Tangerang) Meteorological Station of BMKG. These wave data were also

referred and represented in “Master plan study on port development and logistics in greater
Jakarta metropolitan Area (JICA, 2010)”. In the absence of more lengthy data, this

information shall be used as basic for our assessment on wave climate at the site. Seasonal
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wave hindcasted cast data revealed that wave climate at off Tanjung Priok coast is relatively
calm with the cumulative frequency of wave height less than 0.5m and 1.0m are accounted
for 86.6% and 96.9%, respectively (Table 3.1-3). Western waves are dominant with
probability of occurrence of more than 10% over the year. Meanwhile probability of
occurrence for waves coming from other directions are relatively small, varying from 2.1%
to 4.6% on yearly basis (Table 3.1-3 and Figure 3.1-9).

When waves propagate to the shallower zones, their heights change due to combined effects
of wave reflection, wave diffraction and wave shoaling. Due to its strategic location, the
project site is sheltered and protected against western waves but it is more or less exposed to
northern and eastern waves (Figure 3.1-10). Our estimation of wave transformation by
means of energy balance method reveals that wave heights transformed from offshore area
to the site from the three (3) most critical directions (NNE, NE,ENE) will be decayed with a
reduction rate of about 0.915 (Ho/Ho’=0.915). Detail analysis for all other directions can be

found in our wave modelling reports.

Table 3.1-3 Wave Distribution at Offshore Jakarta

Directon) v L waw | nw | nnw | N | nne | Ne | ene | E | cam
Hus (M) Total % %cum
0 <H< 025 1011] 153| 146] 182| 252| 256| 218] 133|  173| 32259| 34783| 73.9%| 73.9%
025 <H< 05| 1785| 415| 432| 540] 614| 699] 786] 401| 303 5975 12.7%| 86.6%
05 <H< 075 976| 223| 211| 241] 200] 336| 523| 319| 157 3246| 6.9%| 935%
0.75 <H< 1 62| 187 73| 62| 24| 15| 238 205 70 1614]  34%]| 96.9%
T <h< 125 316] 9| 41| 21| 11| 45 113] 9| 38 776]  1.6%| 98.6%
125 <i< 15| 138 74| 11 7 71 16| 38| 56| 13 358]  0.8%| 99.3%
15 <H<  175| 61| 39 6 8 2 5[ 18] 23 6 68| 04%] 99.7%
175 <H< o 2 ) 3 2 1 a1 18 2 84| 02%| 99.9%
2 <H< 25| 17| 23 3 1 9 2 5] 0.1%| 100.0%
25 <A< 3 2 1 5[ 0.0%] 100.0%
3 <H< 35 o[ 0.0%] 100.0%
35 <H< 2 o[ 0.0%]| 100.0%
4 << 45 o[ 0.0%]| 100.0%
Totl 4951] 1223  926] 1065| 1131] 1476| 1949] 1320]  764] 32259| 47064] 100.0%
% 105%| 26%| 20%| 23%| 24%| 31%| 4.1%| 28%| 16%| 685%] 100.0%
% Cumulaive 105%| 13.1%| 15.1%]| 17.3%| 19.8%| 229%| 27.0%| 29.8%| 31.5%] 100.0%

Source: Master plan study on port development and logistics in greater Jakarta metropolitan Area (JICA, 2010)
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Figure 3.1-9 Wave Rose at Offshore Tanjiung Priok
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Figure 3.1-10

Bathymetry Grid using in Wave Modelling Model
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The aforementioned wave data are sufficient enough for estimating seasonal changes of
marine environment at the site, which might be useful information for port operators or ship
masters to access berth downtime. However, from an engineering perspective seasonal
changes have little merit since engineering designs often require extreme analysis as the
input. As a common practice, a reliable statistical estimation for extreme events would
require at least 20 years if not 30 years. In this respect, extreme wave data from various
sources was collected and presented in Table 3.1-4. Quality check by means of Grubb’s test
and z’score tests were carried out and it was found that there is possibly an outlier for wave
data in E series (Hs = 3.77m). However, noted that a data element is identified as a potential
outlier does not mean that it is wrong or should be automatically eliminated. But it does
mean that that data element should be investigated to see if a typing mistake is made or
some other instrumental errors occurred that will distort any analyses that are undertaken.
Considering a low probability of occurrence for wave from east direction (Table 3.1-3) and
direction of dominant southeast monsoon wind heading SE to NW(Figure 3.1-4), it is
decided to eliminate this outlier from our consideration. We anticipated that there is possibly
a spike in wind record from East direction and thus need to be carefully checked with

observed wind field pattern in later stage.

Table 3.1-5 shows the extreme wave height estimated from wave data listed in Table 3.1-4
excluding the value of 3.77m in east direction. The least square method (Goda, 2000) was

adopted for this analysis.

Wave periods are often estimated from scatter diagram of wave heights vs wave periods, and
often described in the power form of Ts = aH,". In the absence of such detail, bin data of
offshore hind cast wave at Tanjung Priok was used to estimate the relationship between Hs
and Ts. Table 3.1-6 tabulates the design wave periods for given return periods by using this

simplified technique.
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Table 3.1-4 Extreme wave hind cast from wind data at offshore Jakarta

rection w NW N NE E
Year

1980 1.71 2.28 1.80 1.17 1.95

1981 1.66 1.76 2.64 1.00 2.04

1982 1.15 1.00 2.78 1.42 1.48

1983 2.02 1.66 1.90 249 3.77

1984 2.02 2.78 2.34 1.27 2.93

1985 2.00 1.66 2.17 0.92 0.83

1986 2.02 2.53 1.29 1.49 1.93

1987 2.00 1.99 1.09 1.15 1.53

bt 1988 1.73 1.91 1.73 2.09 1.68
s:qd) 1989 1.35 2.17 1.65 0.97 1.55
1990 2.02 2.35 1.38 1.30 1.49

1991 1.65 2.13 2.17 1.48 1.00

1992 249 233 1.48 1.53 2.24

1993 1.84 2.98 1.42 1.53 1.68

1994 1.87 2.33 1.42 1.15 2.04

1995 2.00 1.20 1.00 2.04 1.49

1996 2.15 1.13 1.24 1.09 2.30

1997 1.65 1.53 249 1.55 1.66

1997 242 2.57 1.91 2.63 2.07

~ 1998 2.00 222 1.94 1.83 1.38
E 1999 2.08 1.89 1.94 2.16 1.96
2000 235 2.15 1.88 1.99 1.67

2001 1.82 2.12 1.90 1.90 1.78

Source: Ref.1) Studi kelayakan Rencana Pegembangan Terminal Curah dan Petikemas Pelabuhan Tanjung Priok, IPC2, ITB (2000)

Ref2) The study for development of the Greater Jakarta Metropolitant Ports (Dec.2003), JICA

Table 3.1-5 Extreme wave heights for given return periods

Unit: m
- rection W NW N NE E OMNI
100 2.75 341 3.16 2.94 3.15 3.27
50 2.64 3.23 2.98 2.76 2.93 3.13
20 248 2.96 2.72 2.49 2.62 2.94
10 2.34 2.73 2.49 2.27 2.37 2.78
5 2.18 2.46 223 2 2.09 2.6
Source: The Survey team
Table 3.1-6 Extreme wave periods for given return periods
Unit: s
Irection w NW N NE E OMNI
RP
100 5.97 7.01 6.63 6.28 6.61 6.80
50 5.79 6.73 6.34 5.99 6.26 6.58
20 5.53 6.31 5.92 5.55 5.76 6.28
10 5.29 5.94 5.55 5.18 5.34 6.02
5 5.02 5.50 5.11 4.71 4.87 5.73

Source: The Survey Team
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4) Sea level rise and climate change

The choice of consideration for climate change and sea level rise in additional to
environmental loads of extreme is a subjective matter as it might greatly impact the project
cost. Usually, this is often considered as a “trade off” between safety and project budget

constraint.

According to the Fifth Assessment Report (IPCC, 2013), model projections predicted a sea
level rise of 0.3-1 m in 2100 compare with 2005. In the absence of the official level rise
value for Indonesia water, the central estimate of 0.4m could be adopted for the calculation
of the Total Design Still Water level (Figure 3.1-11).The argumentation for adopting the
mean sea level figure relates to the fact that sea level rise will develop slowly such that there
is time to react as the main effect related to overtopping can be mitigated if future measured

sea level rise indicates a necessity.

Global mean sea level rise

1_0-m v T v T v T v p

0.8 = The assessed likely range is shown as a shaded band —

- Center line of shaded band

0.6
+0.57m
E \
+0.46m -
0.4 X

SLR compare with current
day = 0.38m=0.4m

|
P&

AT
=

0.2
+0.16m
+0.08m
0.0 . . 1 i 1 i ] .
2000 2020 2040 2060 2080 2100
Present Assumed End of project life
day (2019)  Pphasell (2085) (50 yrs)
(2035)

Source: IPCC (2013), JICA study team
Figure 3.1-11 Predicted future variation in the mean water level of the Earth’s Ocean Surface

according to IPCC’s Report
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3.13 Bathymetry and Topography Condition

Topographic survey was conducted in the project site in order to obtain the basic
information of the topographic configuration and location of existing structure. A total area
of approximate 200ha was surveyed by using Aerial Photographs and Spot Levelling Survey
(on Ground).

The bathymetric survey was conducted to inform the design of port facilities and associated

structures. An area of approximate 2700 ha in the vicinity of project site will be surveyed.

The topographic and bathymetric survey scopes carried out in this survey are shown in

Figure 3.1-12. Surveyed maps for respective areas are shown in Figure 3.1-13 to Figure

3.1-16
— ™~
Area 5: Offshore dumping site:
900Ha @200m
Area 3: Port Area: 1,200Ha ‘:_‘-'ff‘:\ Area 4: Access Channel area: 600Ha
@100m . L&/ | @00m

Area 1: Additional 50+50
Ha for Backup Area

NI " Survey Area/ Lines by JICA INDONESIA OFFICE

Area 2: Additional 100Ha for the M Survey Area/ Line in this Contract

improvement of Access Highway

Source: The Survey Team

Figure 3.1-12  Area of Topographic Survey and Bathymetric Survey
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3.1.4

(1)

REGIONAL GEOLOGY OF INDONESIA |[] cuaternay

Geotechnical and Geological
Geomorphology

The site lies within an alluvial plain along the northwest coast of Java island. The geological
map of Indonesia (see Figure 3.1-17) shows that alluvial deposits of Quaternary age underlie
the area. The alluvial deposits are anticipated to comprise interbedded clays, silts, sands and
gravels of volcanic origin. Bedrock is anticipated to comprise volcanic breccia, lava flows or
tuff. Depth to bedrock is not known.

The findings of the site investigation carried out by JICA Indonesia, described in Section
3.1.4 (3) below, correlated with the anticipated geology and confirmed that the site is

underlain by alluvial deposits of sandy silts and clays.

Bedrock was not encountered in the upper 40m to 45m bgl. Boreholes did not extend deeper
than this.

Legend

. Recent volcanic formation

Darman, 2015

|__| Cenozoic formations

Nl | SN AR, AN == ) )
T Mesozoic formations

/ // Bl Palcozoic formations
2 . Plutonic rocks
Pro]e":t are 7 Metamorphic rocks
i ey 3

A Aclive volcanoces

Source: The Survey Team, Google

(2)

Figure 3.1-17 Geological map of Indonesia
Seismic setting

The latest seismic zoning map for Indonesia is shown in Figure 3.1-18. The map shows that
peak ground acceleration (PGA) in the project area should be taken as 0.15 to 0.2g, with a
10% probability of exceedance in 50 years (475 year RP). This map was used as a reference
source in the “Preparatory survey on Cilamaya New Port Development project” (JICA 2012)

in which detail earthquake risk assessment for the surrounding area of Jakarta was carried

3-19



THE PREPARATORY SURVEY ON PATIMBAN PORT DEVELOPMENT PROJECT FINAL REPORT
IN THE REPUBLIC OF INDONESIA (JICA)

out. According to the report, West Java provinces located in zone 3 of the regional seismic
coefficient (on a 6 zones scale determined by Indonesian authorities with seismic zone 1 is

the lowest earthquake level). Readers are referred to the original source for details.

The seismic base shear, V, in a given direction shall be determined in accordance with the
following equation (SNI 1726-2012, clause 7.8.1):

V=C*W

Where,

C; = the seismic response coefficient.

W = the effective seismic weight (including surcharge).

It is noted that the nominal base shear in the above equation shall be distributed along the
height of the building structure into nominal static equivalent seismic loads F; acting at the

center of mass of floor i.

F o= Wiz,
YWz

For port structure, since there is only 1 floor the horizontal seismic load put on upper pile
deck F shall be equal to this seismic base shear V. Therefore C; can be considered to be
equivalent to conventional horizontal seismic coefficient Ky, in Japanese standard denotation.
C; is calculated as follows (SNI 1726-2012, clause 7.8.1.1):

where

R = the response modification factor (plastic ductility factor) determined from Table 9, SNI
1726-2012. For piled pier system, R = 8 for full ductile moment resisting frame system (i.e,
steel pile pier) or R=5 for intermediate reinforced concrete moment frames (i.e. concrete

piled pier) can be adopted (Seismic Guideline for Ports, Werner 1998).

I = the occupancy importance factor determined in accordance with SNI 1726-2012, Clause
4.1 (I =1 for risk category II)

Sps = the design spectral response acceleration parameter in the short period range calculated

as:

Sps = 2/3Su = 2/3* F,*S;
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Su= Mapped risk-targeted maximum considered earthquake (MCERr) spectral response

acceleration parameters adjusted for Site Class effects: Sy = F,*S;s

Short period (0.2s) risk targeted ground motion for 475 year Return period for Patimban can
be estimated from Figure 3.1-19 as follows: S; = 0.3 ~ 0.4g (adopt Ss = 0.4g)

Site coefficient for soil class E (very soft clay) estimated from Table 4, SNI 1726-2012 as:
F,=1.86 (interpolated between 2.5 and 1.7 for Sy = 0.25 and S; = 0.5)

Thus, Sps = 2/3*1.86* 0.4g = 0.496g which yields

0.496

9

C, = = 0.062 to 0.099 ~ 0.1 (= Kp)

K, = not considered = 0.
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Source: The Survey Team, Google

Figure 3.1-18 Seismic Zoning Map for Indonesia
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Figure 3.1-19 Short period Spectral response acceleration parameters (MCER Ss) — with 10%

©)

probability of exceedance in 50 year or an event of 475 year RP

Geotechnical Condition

Thirty-four (34) boreholes were carried out by JICA Indonesia office prior to the
commencement of this survey. Since the exact location of Patimban Port was not yet
confirmed at that time, the numbers of borehole were spread out in a wide area. Figure
3.1-20 shows the relative location of those boreholes with new proposed Patimban port plan
(marked in blue). It is noted that not all of boreholes are plotted in this figure. The red
marked points show new borehole plan proposed by this survey. In total 30 more boreholes
in addition to 18 boreholes (as shown in figure) carried out by JICA Survey Team were

conducted to obtain more information for the design of ports and associated facilities.

The results from the existing site investigation works confirmed that the site is
predominantly underlain by soft to very stiff clayey silt and some lenses of medium dense to
dense sand. In general in can be divided into 7 different layers with the following

characteristics:

(1) Very soft to soft marine clay, N=0-5, q, =0-25 kPa, C.=0.8,
(2) Soft clay with N=5 - 10, qu =75 kPa, C. = 0.5

(3) Stiff clay, N=10 - 15, qu= 150 kPa

(4) Very stiff clay, N =15 - 30, q, = 300 kPa

(5) Hard clay, N =30 - 60, q, =>400 kPa
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(6) Medium dense sand, N = 10 — 30
(7) Very dense sand, N = 30-60

Soil profiles for selected cross-section are shown in Figure 3.1-21 to Figure 3.1-26

Source: The Survey team
Figure 3.1-20  Borehole layout plan and borehole references
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Figure 3.1-21 Soil profiles along west outer wall
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Figure 3.1-22  Soil profiles along Container terminal alignment
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Figure 3.1-23  Soil profiles along the east outer wall
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Figure 3.1-24 Soil profiles along Car Terminal Alignment
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Figure 3.1-25 Soil profiles along South outer wall
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Source: the Survey Team

Figure 3.1-26 Soil profiles along Breakwaters

3.2 Basic Design of Patimban Port Facilities

3.2.1 Port Facilities of Phase 1-1

The main port facilities of Phase 1-1 are shown in the following figure and summarized in
the table below.
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Figure 3.2-1 Phase 1-1 Layout Plan
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Table 3.2-1 Port Facilities of Phase 1-1

Facility Description Unit Quantity Remarks
Access Channel W=160 m m 2,600 -10m CD
Turning Basin Dia. m 320 -10 m CD
Northeast m 680
Northwest m 760
Breakwater
East m 460
West m 440
East m 2,340
Seawall West m 2,340
South m 1,736
Berth No.2 Container m 420 -10mCD
Berth No.7 Vehicle m 300 -10m CD
Container Terminal No.2 ha 13
Car Terminal ha 9
Port Administration ha 5
Inspection Area ha 3
Truck Waiting Area ha 11
Utility Facility Area ha 17
Railway ha 2 long term stage
Road ha 5
Connecting Bridge m 980

Source: The Survey Team

3.2.2 Port Facilities of Phase 1-2

The main port facilities of Phase 1-2 are shown in the following figure and summarized in
the table below.
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Figure 3.2-2 Phase 1-2 Layout Plan

Source: The Survey Team
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Table 3.2-2 Port Facilities of Phase 1-2

Facility Description Unit Quantity Remarks
Access Channel W=280 m m 3,800 -14mCD
Turning Basin (Dia. m) m 560 x 2 -14 m CD
Berth No.1 Container m 840 -14m CD
Berth No.2 Container m 420 -14 m CD
Berth No.3 Container m 450 -125mCD
Berth No.7 Vehicle m 390 -125mCD
Berth No.8 Port Service Boat m 270 -7m CD
RORO Ship Berth Rump L50mxB30m m 170 -7m CD
Waste Oil Ship Berth m 60 -7m CD
Container Terminal No.1 ha 40
Container Terminal No.2 ha 27
Car Terminal ha 16
Port Service Boat Yard ha 1
RORO Ship Terminal ha 5
Port Administration ha 6
Waste Oil Treatment
Facility ha 2
Railway ha 7 long term stage
Road ha 4

3.23

(1)

Source: The Survey Team
Set up the Design Criteria
Code and Standards for Basic Design of Port Facilities

The design criteria of marine and civil works shall be governed by all applicable local codes,

regulations and standards issued by the statutory authorities and agencies.

In addition to local requirements, they shall also comply with the following international
codes of practice and standards. Nevertheless, local codes, regulations and standards shall

always take precedence:

- Technical Standards and Commentaries for Port and Harbor Facilities in Japan, 2009

- Indonesian Standard PBI (Peraturan Beton Indonesia 90-91) 80, Indonesian Concrete
Design

- Standards National Indonesia 1991-63 Design Standards of Concrete Structure

- Standards Design Criteria for Ports in Indonesia, 1996
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2)

- Indonesia Highway Capacity Manual in 1997 Ministry of Highway and Public Works
- The Rock Manual. The use of rock in hydraulic engineering (second edition) (C683)
(CIRIA, 2007).
- EurOtop. Wave Overtopping of Sea Defenses and Related Structures: Assessment
Manual. (Die Kuste, 2007)
- British Standard.

Design Working Life

The design working life is defined in BS EN 1990:2002+A1:2005, 1.5.2.8 as “the assumed
period for which a structure or part of it is to be used for its intended purpose with
anticipated maintenance but without major repair being necessary”. In the case of Patimban

port, a 50 year working life was adopted in accordance with the Japanese guideline (Table
3.2-3).

For the design of persistent actions the choice of return period for structures for extreme
environmental actions is often taken as being equal to the reference period for the structure
i.e. the design working life. However, the selection for design return period can be
considered in conjunction with the probability of occurrence which determined as the
likelihood of an event greater than the extreme environmental condition occurring within the
design working life. Such encounter probability can be calculated as: E = 1 — (1-1/T)L
(Eq.2.1, OCDI 2009). The design working life and return periods for each type of work
elements were presented in Table 3.2-4. It is noted that the choice of 100 years for the return
period for the breakwater and the shore protection is made to reduce the probability of the

maintenance requirements for these structures.

Table 3.2-3 Concept of Classification of Design Working Life Defined in 1SO2394 (1998)

Class Expected design working life (year) Example

1 1-5 Temporary structures

Replaceable structural elements such as bridge abutment

) 25 :
beams and bearings
SR

Buildings and other public structures, structures other than

3 50 the below

Memorial buildings, special or important structures, large-
scale bridges

Source: Technical Standards and Commentaries for Port and Harbour Facilities in Japan

4 100 or longer

Table 3.2-4 Design working life and Return period of Extreme for each work element

Work e?erTlent Design working life | Return Period of Extreme Probability of occurance (%)
Description (years) (years)
Breakwater 50 100 39%
Seawall 50 100 39%
Port Terminals 50 50 64%

Source: The Survey Team
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3) Design Environmental Input

Design environmental input for each work element for given return periods is summarized in

Table 3.2-5.
Table 3.2-5 Design environmental conditions
Port
Work element . Seawall | Breakwater Remark
terminal

Mean High Water +1.25m +1.25m +1.25m . . . .
level (HWL) CD CD cD Correlated with surges in Tanjung priok

Water +0.60 m +0.60m | +0.60 m

Level Mean Sea Level cD cD cD
Mean Low Water -0.07m -0.07m “0.07m | o rrelated with surges in Tanjung priok
Level (LWL) CD CD CD & jung p

Currents Max1rpum 0.1m/s 0.1m/s 0.1m/s
velocity
Ultimate state, Hs 1.3 m (*) 2.6m 2.63 m

- 100 RP for Seawall and breakwater
- 50 RP wave height at Port terminal
Ultimate state, T 6.6s 68s 6.8s
W -
Ve Service 1.5m - 1 year RP state was adopted for
(temporary) state, 0.8m (*) (2' 1m) 1.7m checking Service Limit state.
H, ’ - Value in bracket is 5 year RP value
Service 43 which shall be used to check East seawall
(temporary) state, 4.8s 5' 3 S 48s stability against wave actions since this
T, (5.85) part will be filled in phase 2
Winds Max1mum 20m/s N(.)t N(.)t Maximum record in Western Java

velocity consider consider

Source: The Survey Team

Note: (*) The wave height at Port Terminals was estimated by multiplying design wave height at breakwater head with diffraction
coefficient Kq. In the absence of detail wave simulation, Ka was obtained from Goda’s diffraction diagram for wind waves (Smax = 10) of
normal incident (Figure 3.2-3). Noted that SORP wave height at breakwater head is H=2.5m, Ts=6.6s with deep water wave length L=68m.
The breakwater width is B= 540m, yield B/L=8. From the figure K4 = 0.5 was adopted.
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i=1 4 |

WAVE DIRECTION RATIO
Source: The Survey Team, Coastal Engineering Manual (USACE, 2008)
Figure 3.2-3 Goda’s diffraction diagram of a breakwater opening with B/L=8 for random

sea waves (Smax = 10) of normal incident. Half right of figure shows H; ratio,

and T; ratio is on the left)
(4) Design Vessels

The specifications of design vessels for each berth are shown in the table below.
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Table 3.2-6 List and Specifications of Design Vessels

Type DWT LOA Breadth Draft Remarks
® (m) (m) (m)

Container Terminal No.l & 2

Container Ship (Large size) 143,000 367 48.40 15.5 13,000 TEU
Container Terminal No.3

Container Ship (Medium size) 33,750 207 29.84 114 2,550 TEU
Car Terminal Berth No.7

Pure Car Carrier Ship 29,936 232 3226 11.3 Vehicle

Handy-size Bulker 45423 190 30.50 11.3 Steel coil

Petro-products Tanker 28,537 179 25.33 11.0 Bunker fuel
Government Service Boats Wharf Berth No.8

Tugboat - 34 94 3.0 192 GT

Roll-On Roll-Off Ship 7,400 145 22.0 6.0

Source: The Survey Team

(5) Quayside Container Crane

The outline of rail-mounted container crane and its main specifications are shown in the

following figure and table. A standard container crane is supported by four legs (two on sea

side and two on land side) with eight wheels for each leg.

BACKREACH
[—>le >

Source: The Survey Team

BEAM

\¥

Figure 3.2-4 Outline of Quayside Container Crane

LIFT ABOVE
W.S. G. RAIL

A
LIFT BELOW

W.S. G. RAIL
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Table 3.2-7 Main Specifications of Quayside Container Crane
Container Terminal No. 1 & 2
Soecifications Unit Container Crane Container Crane
pe for Quay No. 1 & 2 for Quay No. 3
Objective Container Carrier TEU 13.000 2,550
Row number on Deck Row 20 12 0r 13
Rated Load 1H 60 40
Type of Spreader Twin-20' ‘ Single-Lift ,
(20-40FT Telescopic) (20-40FT Telescopic)

Span m 30 30
Outreach m 53 375
Backreach m 12 11
Lift : above W.S. G. Rail m 35 28.5

: below W.S. G. Rail m 16 15
Number of Gantry Wheel

: Total Wheel 32 32

: per Corner Wheel 8 8

Remarks: W.S. G. Rail means "Waterside Gantry Rail".

Source: The Survey Team

(6) RTG (Rubber Tired Gantry Crane)

The outline of “Rubber Tired Gantry Crane (RTG)” required is shown in Figure 3.2-5 and its

main particulars are shown in Table 3.2-8.

SPREADER

d
| ENGINE-
|| GENERATOR
| |l sEr
_yd
oy
I

\_GANTRY TYRE

WHEEL BASE

Source: The Survey Team

Figure 3.2-5 Outline of Rubber Tired Gantry Crane
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(7)

(8)
1)

2)

Table 3.2-8 Main Specifications of Rubber Tired Gantry Crane

Specifications Unit RTG installed in Terminal
Rated Load LT 40
Type of Spreader Single-Lift (20-40F T Telescopic)
Span m 23.47
Stacked Containers Row [ 6 (0+6) Arrangement
Number of Tier Tier 5(1 over 5)
Number of Gantry Tire Wheel | 8
Wheel Base m 2.5
Main Power Dicsclv Enginc-Gcncr'amr set
(Hybrid System applied)

Source: The Survey Team

Vehicle load

The vehicle load specified here corresponds to that (T load and L load) specified in the
Highway Bridge Specifications and Commentary in Japan. The international regulations
concerning the dimensions and maximum gross mass of containers are set out by the

International Organization for Standardization (ISO).
Corrosion Protection

Corrosion Rates of Steel

The corrosion rate of steel is generally determined by referring to the standard values listed

in the table below, which is complied on the basis of survey results on the existing steel

structure.
Table 3.2-9 Standard Values of Corrosion Rates of Steel
Corrosive environment Corrosion rate (mm/year)

4 HWTL or higher 0.3
2 HWL -LWL -1 m 0.1-0.3
; LWL -1 m — seabed 0.1-0.2

' Under seabed 0.03

o]
= Above ground and exposed to air 0.1
= Underground (residual water level and above) 0.03
3 Underground (residual water level and below) 0.02

Source: Technical Standards and Commentaries for Port and Harbour Facilities in Japan

Corrosion Protection Method

For the most effective actual corrosion protection, the coating method (e.g. composite
rapping, heavy duty coating with FRP cover, etc.) is used for sections above -1.0 m CD (1.0
m below L.W.L.). The cathodic protection method is employed below the coating area. The

standard corrosion efficiency rate should be 90% for the area below M.L.W.L.
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(9) Materials and Allowable Stresses
1) Concrete

Reinforced Concrete: y C1=24.0 kN/m3, o CK=24 N/mm2
Plain Concrete: y C2=22.6 kN/m3, o CK=18 N/mm?2

2) Steel Reinforcements
SD345: 6sa=196 N/mm2
3) Steel Materials

The allowable stress of steel pipe pile and steel pipe sheet pile are compiled with the

Japanese standard as shown in the table below.

Table 3.2-10 Allowable Stress of Steel Materials

e Type of steel SKK400 -
e SHK400 SKK4%0
T SHK490M
e SHK400M SKY490
Type of stress R SKY400
Axial tensile stress. 140 185
{per net cross-sectional area)
£ 4
140; — = 18 185 — =16
¥ r
140—-0.32(%—18); 185—1.2(%—}6);
Axial compressive stress
(per gross cross-sectional arca) 18 < L < 97 16 < L = 79
r r
4 ¢
L2000, (€ LI,
6,700 +(-)2 5, 600 +(_]2
r [3

Bending tensile su:ess 140 185
(per net cross-sectional area)
Bending com pressive stress 140 185
(per gross cross-sectional area)

(1) In case of the axial tensiie stress

- G, +0, 520, and -G, +0,. =0
Examination of members ! bi fa f be ba

simultaneously subject to axial (2) In case of the axial compressive stress
force and bending moment [o o,

4+ =10

Coo Opa

Shearing stress

. 80 150
{per gross cross-sectional area)

where
£ effective buckling length of member (cm)
r : radius of gyration of area for the gross cross-sectional area of the member (cm)
a; .0, ! tensile stress due to axial tensile force and compressive stress due to axial compressive foree
acting on the section, respectively (N/mm?)
Gy, Ope ©  Mmaximum tensile stress and maximum compressive stress due to bending moment acting on
the section, respectively (N/mm?2)
Gy, O - allowable tensile stress and allowable axial compressive stress relating to smallest moment of
inertia, respectively (N/mm”)
0y, ¢ allowable bending compressive stress (N/mm?)

Source: Technical Standards and Commentaries for Port and Harbour in Japan
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(10) Other Materials
The strength and quality requirement of construction materials shall confirm to Japan
Industrial Standard (JIS) and other applicable standards used in Indonesia.
(11) Increase of Allowable Stresses
When considering a combination of several kinds of external forces, the allowable stress can
be increased by the rate listed in the table below.
Table 3.2-11 Increase Rates of Allowable Stress
Combination of external forces and loads Increase rate
When considering the influence of temperature variation 1.15
When considering the influence of earthquakes 1.50

Source: Technical Standards and Commentaries for Port and Harbour Facilities in Japan

3.2.4
(D
D

2)

Basic Design of Port Facilities Developed by 2019
Breakwaters
Basic assumptions

Sea level rise allowance of 0.4m was adopted after our discussions with DGST

The Omni (max) extreme wave data from Table 3.2-13 and Table 3.2-14 are assumed to be
the boundary input for our wave modelling work. Wave transformation to the project site
using this input shall be used as the basic for our design. Refer to our wave modelling
report for detail.

Wave transmit through the breakwater are conservatively assumed to have a reduction
factor of 0.4. This number was decided based on reviews of similar experience in Japan
(Goda, 2000)

The choice of design water level and wave height for given return period is a complicated
matter which might require a high computation cost for joint probability analysis. However,
as an initial estimate, combined mean high water level (HWL) and extreme wave heights is

assumed.
Selection of structure type

There are two main types of breakwater that are commonly used in the world, e.g. sloping
rubble mound and composite breakwaters. Rubble mound breakwaters have a rubble mound
and an armor layer usually consists of shape designed concrete block placing in single or
double layer geometry. Composite breakwaters consist of rubble foundation and vertical
wall and thus often classified as vertical breakwater. Since the fundamental concept of
breakwater is either to reflect waves (vertical wall) or to break them (rubble mound), they

are normally designed as gravity structures so as they can survive under rough weather
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condition. In the areas where wave climate are not so severe, a rarely used and non-gravity
type structure are sometimes adopted. Non gravity breakwaters can be pile wall type or

floating type.

Due to the importance of protected facilities at Patimban Port that does not allow huge
operational disruption, gravity type breakwater was adopted. Table below compares two
possible structural solutions for breakwater at Patimban. The rubble mound breakwaters
have an advantage of easy build and flexible to follow the subsoil deformations. The
downside is that their construction time is rather long as the rock must be mined with limited
quantity and then transported to the site from Bojonegara. The vertical caissons, on the other
hands are extremely stable under rough weather, fast to build but costly as the heavy caisson

must be fabricated, towed and installed by large floating crane (2000-4000 ton class).

Since cost is a significant factor, sloping rubble mound breakwater is adopted for the design

of protective facilities at Patimban port.

Table 3.2-12 Comparison of structure type for breakwater

Rubble mound breakwater Caisson type breakwater
Typical . Concrete crown X
Seaward side ’ Harbor side
section Bt _womwe Ao
Foot protection b]uuk\n C'ni:sm; Concrete lid
Armor -‘:_“mes-. . : - el Armor stones
Pros - Easyto build, - A smaller body thus requires less quantity
- Requires less and lighter construction equipment of material in comparison with rubble
- Familiar with local contractors with many mound type.
successful application in Indonesia - Soil treatment (if required) area can be
- Less environmental impact due to smaller reflected reduced due to smaller foot print.
waves. - Strong and stable structure thus less
- Creation of natural reef and suitable place for sea maintenance require
life - Rapid construction
- Less disturbance to environment during
construction phase
- Potential reuse of dredged material for
filling caisson
Cons - Rock/quarry run production in large quantity is | -  Not so familiar with local contractors
limited and must be procured and transported to | -  Requires large and heavy construction
the site from Bojonegara (200km). Thus equipment.
construction time is rather long. - Cost is high if water depth is limited, say,
- Regular maintenance required. less than 8m (*)
- As a rule of thumb, construction cost hike up
significantly if water depth is more than 8m (*)
due to a huge amount of rock and quarry run need
to be procured.
Estimated | Approximately *** USD/m About 50% higher than case 1
cost
Evaluation | Recommended to build Not recommended

Source: The Survey team

(*) From “Cost comparison of breakwater types (Tutuarima and K. d'Angremond,1998)”
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3) Selection of breakwater crest

The crest elevation of breakwater is determined by evaluating its hydraulic performance

restricting the wave overtopping the structure. For this purpose, the overtopping volume by
EurOtop (2007) is adopted as follow:

Deterministic design or safety assessment: The equation, including a standard devia-
tion of safety, should be used for deterministic design or safety assessment:

( \
R.
—4 _ -02-exp -2.3—C—— v
\,"Ié,’ . H,.‘,U '\ Hmn Y i

In which:

Hmo — is the wave height corresponding to zero-order moment of wave spectrum, which is
equivalent to significant wave height H

R — is free board above design water level

v¢— is roughness factor, depends on type of armour layer block

vp — oblique wave angle reduction factor, herein it is adopted yp = 1

The limited overtopping volumes can be referred to tables below:

Table 3.2-13 Limits for overtopping for properties behind the defense

Mean Max
Hazard type and reason discharge volume
q (I/s/m) V__ (I/m)

Significant damage or sinking of larger vachts 50 5,000-50,000
Sinking small I.'!-l'.‘.'a.t!.i !i.li‘t ?r—h m from wall. 100 1,000-10,000
Damage to larger yachts

Building structure elements 143 -
Damage to equipment set back 5-10 m 0.4t1 -

Source: EurOtop (2007)
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Table 3.2-14 Limits for overtopping for damage to the defense crest of rear slope

Mean discharge
Hazard type and reason

g (I/s/m)
Embankment seawalls/sea dikes
MNo damage if crest and rear slope are well protected 50-200
Mo damage to crest and rear face of grass covered embankment of clay 1-10
Mo damage to crest and rear face of embankment if not protected 0.1
Promenade or revetment seawalls
Damage to paved or armoured promenade behind seawall 200
Damage to grassed or lightly protected promenade or reclamation cover 50

Source: EurOtop (2007)

Accordingly, the following overtopping limit is used for our design:

- Service limit state: overtopping will be calculated with 1 year RP waves. To assure

there is no disturb to handling activities or to mooring vessels behind breakwaters,

limit overtopping volume of qimit = 10 (I/s/m) is selected.

- Ultimate limit state: overtopping volume will be calculated with 100 year RP and

compared with qimit = 200 (I/s/m). This value is set to assure there is no damage to

crest and rear slope

Readers are referred to Table 3.2-5 for design wave heights.

Base on this criteria, crest level of CL=+3.5 m CD is adopted

4) Selection of wave dissipating amour block

Required mass of concrete blocks or rubble stone can be calculated as follows (Japanese

standard) :

where
M

Py

H

N

S

r

_ Pr He‘l“
"\"s;.*}(sr -1’

: required mass of rubble stones or concrete blocks (1)

: density of rubble stones or concrete blocks (t/m3)

: wave height used in stability calculation (m)

- stability number determined primarily by the shape, slope, damage rate of the armor,
: specific gravity of rubble stones or concrete blocks relative to water

There are several equations to estimate the stability number N but here we adopted Hudson

formula as follows:
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5)

N; =K, cota

where
a : angle of the slope from the horizontal line(%)
Kp : constant determined primarily by the shape of the armor units and the damage ratio

Due to the shortage of good quality and large quantity stone mound in the surrounding area
of Patimban, concrete blocks are selected for seaside slope for which the constant Kp is set

at 8.3 as recommended by Japanese design standard.

The rubble mound stone was selected for the rear (harbor) side slope. Required rock mass
for the rear side was calculated by Hudson formulas with Kp = 4 for non-breaking waves
(Japanese standard). It was further checked by Van Gen and Pozueta (2005)’s formula to
assure the rock is stable against overtopping flow (Rock Manual, CIRIA C683).

The below table summarized the selection of armor materials. It is noted that the required
mass for concrete block type A as calculated by Hudson is only 2 ton. However, given the
tightening construction schedule, it was proposed to increase to 4 ton block. By doing so, the

number of fabricated blocks was reduced by 30% thus faster construction speed.

Table 3.2-15 Selection of Concrete Amour Blocks

Type Sea side amour Harbor side armor Location
A Tetrapod 4 ton type Rubble mound stone | East, northeast and northwest
of 0.3~1 ton breakwaters (cross-section 1,2,3)
B Tetrapod 2 ton type Rubble mound stone | West breakwater (cross-section 4)
0of 0.3~1 ton

Source: The Survey Team

Selection of under layer and core materials

As a common practice, the weights of ruble stones under the armor layer are often taken at

1/15 to 1/10 weight of the armor unit weight.

The core material here is selected in accordance with Rock Manual (2007) to fulfill the filter

rules as follows:

Uniformity: D nso,s / Dmss < 10
Migration: D nso,L /DnSO,S <25
Stability: D st /Dngss <5

Where:

D, is the nominal size (equivalent cube);

the suffixes “15”, “50” and “85” refer to the percentage of material passing that size
the suffixes "L" refer to larger and "S" refers to smaller size, respectively.

The selection of under layer and core material are summarized in the below table.
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Table 3.2-16 Selection of under layer and core material

Type Under layer Core material Location

Range (NLL - NUL) 100-250 kg 50-100 kg All sections

Extreme limit: ELL-EUL 70-375kg 35-150kg

max-min Msy (or Dsg) 151-225kg 63-100kg

Mo (kg) 184.00 79.00

Dyso (mm) 411 310

Dhis (mm) 364 283

Dygs (mm) 447 331

6)

Source: The Survey Team

Selection of crown wall

Concrete crown wall is designed to reduce the transmitted wave behind the breakwater. The

wave pressure on crown wall is calculated by Pedersen (1996) method. The stability

condition of the crown wall reads as:
Sliding: f*(Fg-Fu) > Fu
Overturning: Mc>My +My

Where:

Fg, Fu, Fu are buoyance reduced weight of crown wall, wave uplift forces acting on wall base

and horizontal force due to wave pressure, respectively.

Mg,Myu, My are resisting moment of crown wall, overturning moment due to horizontal wave

forces and overturning moment due to wave uplift pressure, respectively

fis friction coefficient, /= 0.6 is adopted for concrete and rubble (Table 3.2-17).

The selection of crown wall dimension and required concrete volume are summarized in the

Table 3.2-18.

Table 3.2-17 Characteristic value for the static friction coefficient

Concrete and concrete 5

Concrete and base rock 5

Underwater concrete and base rock 7to 0.8

Concrete and rubble

Rubble and rubble

Timber and timber 2 (wet) to 0.5 (dry)

ofle|lo]ole|e|e
(sl =}

Friction enhancement mat and rubble 75

Source: Technical Standards and Commentaries for Port and Harbour in Japan (2009)
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Table 3.2-18 Selection of crown wall amount

Type | Dimension (H x D) | Required concrete | Location

volume (Vimin)

A

2.0m x 4.5m 9.2 m*/m East, northeast and northwest breakwaters

(cross-section 1,2,3)

B

2.0mx 4.0 m 7.6 m*/m West breakwater (cross-section 4)

Source: The Survey Team

7) Breakwater’s foundation design
Since soft soil layer (N=0~4) of more than 10 m thickness is encountered at location of
breakwater, soil improvement to reduce successive deformation of breakwater will be
required. The survey team investigated two possible solutions for the soil improvement at
breakwater, namely, sand replacement and bamboo pile foundation. The pros and cons for
each method are tabulated in Table 3.2-19 and according to financial analysis, bamboo
foundation is recommended.
Table 3.2-19 Comparison of foundation design for breakwater
Bamboo Foundation Sand replacement
Typical Es:u_1.1!‘.\\u l':llll'l.li..illllirl e
section
Structure Armor layer: Sea side - Tetrapod block: 4ton; | Armor layer: Sea side - Tetrapod block: 4ton;
and Harbour side - Rubble stone of 0.3~1 ton Harbour side - Rubble mound stone of 0.3 ~ 1 ton
Foundation | Under layer : 100 ~ 250 kg, thickness of 0.8m | Under layer : 100 ~ 250 kg, thickness of 0.8m
Core : rubble stone  50-100 kg Core : rubble stone 50-100kg
Concrete crown wall: 9.2m? Concrete crown wall: 9.2m?
Bamboo pile foundation cover by bamboo | Soft soil with NSPT< 10 will be dredged and replaced by
mat, embedded to level with NSPT >4 (-19 m | sand (about 14m thickness, up to level -22.5m CD )
CD)
Pros Easy to build, Easy and quick to build
Familiar with local constructors with many | Standard soil reinforcement method worldwide
successful application in Indonesia
Sources for bamboo are rich
Cons No international standard design Sand must be procured from other place and will be costly
Liquefaction might be occurred.
Estimated *** USD/m *** USD/m (some USD/m increase)
cost
Evaluation | Recommended to build Not recommended

Source: The Survey Team
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8) Typical design section

Based on aforementioned methodology and comparative study, 4 typical cross-sections for
breakwater are designed; best suit with subsoil and topography conditions. Figure 3.2-6

shows the breakwater plan. Detail for these sectional designs is shown in Figure 3.2-7 to
Figure 3.2-10.

ross Seclion 3 - L=380

Cross Section 4 -

-439m : . Phase Crog

Cross Section 1 - L=1138m

Source: The Survey Team

Figure 3.2-6 Breakwater plan, location and design length of each typical cross-section
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East and NorthEast Breakwater
Typical cross section (-7.3m ~ -8.3m) - 1139m

(Reference borehole - BH E33)

3704
12.80 L 477 4350 180 1407
i T
Concrete Block (ta=1.4m) Armoar Bock (ta=1.5m)
Wave Block 4 ton hpe SO0~ 100k pe
5" Under Layer S# (0.8m) Under Layer 5 (0.8m) . Lo
Sea Side BT —a— e T Harbor Side
. Copinz Concrete
g 1330 o 3.0
g HWL +1.25m g +1.10
= LWL -007m W]
! 3.60 3 ’
p ] 3 Lo
5.00
) & B B -
g 500 v Rubble rock 50~100kg
Hampojo mpt|
Bamboo Piles
-19.00
Clay WN=4
3100
Source: The Survey Team
Figure 3.2-7 Typical cross section 1
North West Breakwater
Typical cross section (-5.5m ~ -6.5m) - 381m
(Beference borehole - BH W23)
348
11.60 , 47T 430 180 1185
1 i 1
Concrete Block (fa=1.4m) Armour Bock (2=1.5m)
Wave Block 4 ton fype SO0~ 1000 pe
- T (1 B V! 'L: (" B J . .
Sea Side 4"—‘53’?}5?&[3"’“ LEm nder Laver Stone (06w fjf;.‘]fg Harbor Side
Copine Concrete
g 330 =300
o HWL +1.25m o +110
LWL 0.07m 5 % -
500 : 3.60 5 ! Ls
sk i 5.00
500 32 M Rubble rock 50~100kg
_ :
By b jmiit|
Bamboo Pile
21000
Clay N=4
47.00

Source: The Survey Team
Figure 3.2-8 Typical cross-section 2
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North West Breakwater
Typical cross section (-4.5m ~ -5.5m) - 380m

(Reference borehole - BH W23)

3168
10.26 L, 477, 450 18D 10.35
i i T
Concrete Block (tr=1.4m) Ammeur Rock (@m=15m)
Wave Elock 4 ton fype FO- Tk Be
: Under Layer Stone (0.8m) Under Layer Stone (0.8m) . n
Sea Sldﬂ 100 ~ 250k 100 ~ 350%z Hﬂl'bDI' Sldf
- Coping Concrata -
+3.50 N
- o T3.00
g HWL +1.25m vrl\ o +L10
LWL =0.07m m *

300 B run a 360 5

» & . 5.00
500 W1 o R‘u%’e rbck@lOOk[;@ . Jon
o \

2 1§
Bamboo Piles
7 -19.00
Clay N=4
45.00
Source: The Survey Team
Figure 3.2-9 Typical cross-section 3
West Breakwater
Typical cross section (-3.7m ~ -4.5m) - 439m
(Reference borehole - BH W23)
26.41
5.93 ’lg.u’]r 4.00 ']J Q’T 0.45
Concrets Block (ta=1.%m) Amour Bock (=1 5m)
Wave Block 2.0 ton nnpe 300-1000kzpc
. o Under Layer Stone {0.8m) Under Layer Stone (0.8m) y 59
Sea Side Jader L copig concm e (20 Harbor Side
= *3.00 +1.50
o HWL +125m o 2 *L10
w LWL 0.07m p i !
T I 5 r 5.00

o 430 1 A Rubble rock 50~100kg I

T Haguod thap

w7 -19.00

39.00
Clay =2

Source: The Survey Team

Figure 3.2-10 Typical cross-section 4
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2)
1)

2)

3)

Seawall
Introduction

This section provides a basic design for seawall which shall be constructed in Phase 1-1. A
total length of 6,478 m seawall is planned to be built at Patimban Port (2 x 2340 m in west

and east sides and 1,798m in south side, respectively).
Basic assumptions

- Sealevel rise allowance of 0.4m is adopted after discussions with DGST.

- The reclamations behind the eastern and southeastern seawall are scheduled in Phase 2,
thus there is a certain of time they will be exposed to wave actions without support from
back fill. Since the exact schedule for Phase 2 is not determined yet, a 5 year return
period wave was assumed.

- In fact, the south and west seawalls shall be sheltered from wave action thus a reduction
factor should be applied. A diffraction factor of KD = 0.6 is conservatively adopted for
this purpose and it will be multiplied with wave heights listed in Table 3.2-5 for the

design wave height at these locations.
Selection of structure type

Similar to breakwater, seawall can also be classified into two headings due to its geometry,
e.g. sloping and vertical sea walls. As such, they also share some similar pros and cons as
breakwater described in previous section (Table 3.2-20). While it appears that sloping
seawall is an obvious choice due to its potential low cost, there are several other factors

needed to be considered for the design of seawall at Patimban Port:

- The seawall’s function is to protect the reclamation fill. It can also work as an outer cell
to protect the construction site against disturbance from wave actions and prevent sand
accumulation into the port basin. Thus the construction of this seawall is planned ahead
the construction schedule for port facility.

- Since it is expected that Patimban port will be partially opened in 2019, fast
construction is preferable.

- Our experience with construction of sloping breakwater at Jakarta port indicates that at
least two years would be required as minimum to build the sloping rubble mound
structure. This time frame might not meet the requirement from DGST on early start of

port operation

Based on above argument, vertical type seawall is recommended. Specifically, seawall with

concrete pile structure is adopted due to the following reasons:

- Construction speed is quick and it is able to meet the opening schedule by DGST
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easily to procure and construct.

Precast concrete piles and concrete sheet pile are popular in Indonesia making them

Table 3.2-20 Comparison of structure type for seawall

Rubble mound Concrete sheet pile wall
Typical
section ) ==
Pros - Easytobuild, - A smaller body thus requires less quantity
- Familiar with local contractors with many of material
successful application in Indonesia - Familiar with local contractors
- Requires less and lighter construction equipment - Precast — concrete (sheet/pipe) piles can be
- Creation of natural reef and suitable place for sea locally procured
life - Not require soft soil treatment
- Nice natural view - Rapid construction and able to meet
DGST schedule on port opening in the 3rd
quarter of 2019
- Less disturbance to environment during
construction phase
Cons - Construction time is long (at least 2 years or more | -  Requires large and heavy construction
to build 4,600 m seawall). Thus CANNOT meet equipment.
the DGST requirement for soft opening of port in
the 3rd quarter of 2019.
- Water depth at East seawall (E2 — see Figure
3.2-11) is rather deep (varies from 6-8m) thus
construction cost in this section expected to be
high.
- Soft soil treatment required which incurs high cost.
Estimated | Approx. *** USD/m (estimated for cross-section of | Approx.*** USD/m (for cross-section of water
cost water depth -4m, sand replacement of 10m thickness to | depth -4m)
top of soil layer with NSPT > 5)
Evaluation | Not recommended Recommended to build

Source: The Survey team

4)

Seawall crest

The top elevation of sea wall is designed to accept limited wave overtopping volume of 10

(I/m/s) in accordance with EurOtop guidelines for countermeasures against hazards for
pedestrians (Table 3.2-21).

Deterministic Overtopping volume for vertical walls is calculated based on following

equations considering non-impulsive or impulsive conditions of coming waves (EurOtop,

2007):
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5)

Deterministic design or safety assessment, non-impulsive conditions (b= > 0.3): For
deterministic design or safety assessment, the following equation incorporates a factor of
safety of one standard deviation above the mean prediction:

I.L =0.04cxp[—].8 !_f‘ ] valid for 0.1 < R/H,, < 3.5 7.4
"J gH;::O )

Deterministic design or safcty assessment, impulsive conditions (b= = 0.2): For deter-

ministic dcsign or saf:t}' assessment, the Fc-"owing £qUatlon INCOrporates a factor of sa{:ctjy' of
one standard deviation above the mean prcdiction:

5 =3
i

i
[, R
— L —28x107 b —> valid over 0.03 < h—%— <1.0 77
hr Jgh_lj L Ho ) Hoy

Table 3.2-21 Limits for overtopping for pedestrians

Mean discharge Max a
volume
Hazard type and reason
q (/s/m) V.. (/m)
Trained staff, well shod and protected, expecting to get 500

wet, overtopping flows at lower levels only, no falling 1-10

jet, low danger of fall from walkway atlow level

Aware pedestrian, clear view of the sea, not easily 20-50
upset or frightened, able to tolerate getting wet, wider 0.1 at high level or
walkway2. velocity

Source: EurOtop (2007)

Noted that the above equations were derived from lab tests for waves of normal incident to

the wall (B= 0°). In case of Patimban port, a reduction factor of angle attack was applied as
follows (EurOtop., 2007):

v=1-0.0062p for 0° < p < 45°
The seawall top elevation at 2.5m is found to satisfy overtopping requirement.
Structural calculation methodology

Conventional theory of sheet pile calculation is applied to design cantilever and anchor

supported sheet pile wall (by means of free earth support method).

For wall section supported by raker piles, a simplified calculation method by the “Technical
Standards and Commentaries for Port and Harbor in Japan™ (part 111, section 2.6) is adopted

and the corresponding part is quoted below;
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6)

7)

(4) Here. a method of carrying out the performance verification of the sheet piles and the performance verification
of the other piles in three stages is described, as a method of simple verification. Performance verification of
the sheet piles can be carried out in accordance with the methods of performance verification of sheet pile. by
considering the connection points between the raking support piles and the sheet pile to be fulerums. Next,
the reaction at the connection points between the raking support piles and the sheet pile is considered to be a
horizontal force acting on the piled pier superstructure, and the axial forces acting in the sheet pile and the piles
are calculated in accordance with the performance verification of open type wharves on raking piles. Then. the
sheet pile and the raking support piles are considered to be a rigid frame structure fixed at a virtual fixing point,
and the moments in the top connection points due to earth pressure and other horizontal forces are caleulated.

Environmental consideration

The container yard is set back 20 m from the outer wall to reduce horizontal earth pressure
induced by additional fill and surcharge on wall members. Additionally, mangroves are
planted between the wall and container yard as a marine eco-friendly arrangement.
Experience from fishing port project at Tanjung Priok area shows that mangroves are
protecting the terminal facilities from salty sea breeds as well as creating a “green” image of
the port. Regarding the selection of mangrove species, the species which grows widely near
the Project site should be planted. The seedlings and/or seeds of the selected mangroves are

planned to be secured from the neighborhood (e.g. the west side of Protected Area).
Typical sections

The typical section design for seawall at Patimban port is summarized in Table below.
Readers are referred to Figure 3.2-11 for detail of section ID. Example for typical
cross-sections of cantilever walls and walls supported by raker piles are shown in Figure
3.2-12 to Figure 3.2-14. As a result of structural examinations for seawall, the economical
PC-precast concrete sheet piles can be selected at the sea bed elevation above CD -6.0 m or
less. For the location at the existing seabed below -6.0 m(section E2), steel sheet pipe piles
can be adopted due to the larger allowable stress of steel materials than that of PC concrete.
The latest soil investigation results by the Survey Team, however, reveal that soft soil
(N=0~1) of more than 10m thickness were encountered at West wall (section W1) for which
concrete pile cannot withstand. Thus steel sheet piles were adopted for this location,

similarity to cross-section E2.

Table 3.2-22 Section design of seawall at Patimban port

Wall | Run | Length ég;?ﬁ?ﬂe Reference Sheet pile wall Spun pﬁzsggfomlnterval
ID (m) D) Borehole | Type | Length(m) D (m) (m) (m)
W1 | 1380 -25~4.0 T2-1 SP 800 26.0 NA NA NA
West | W2 | 600 -25~35 T2-7 PC 600 25.0 600 30.0 1.5
W3 360 -1.0~15 W25 PC 600 16.0 NA NA NA
S1 604 -1.0~25 W25 PC 600 16.0 NA NA NA
South | S2 629 25~35 E36 PC 600 18.5 600 20.0 2
S3 503 -3.5~45 E36 PC 600 20.5 600 20.0 1.5
Fast El 755 -4.5~-6.0 E35 PC 600 23.0 600 22.0 1
E2 | 1585 | -6.0~-8.0 E35 SP 800 26.0 NA NA NA

Source: The Survey Team

Note: PC — Precast concrete; SP — Steel pipe;
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Source: The Survey Team
Figure 3.2-11 Seawall plan; location and design length of each typical cross-section
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East Seawall / Section E1 (Reference BH: E35)

Typical Section

20000

Concrete Paving

Base Gourss

LR 007

L L

Clay=1

10 ed o= SN

s
N spt
c

Clay=2 .
Hept = 34 PC Corrugated

E 21l PC Spun Pile (D500sm) g
. i wel Pile WG0D
o= 20kN/ni L= 2%

L=~ 10

rilerval

w-l.50" -150n _ |

225 " -M.0m

Clay=-4
N spt = 30750
[~ 1757 2506N md
r'o= THM i
Source: The Survey Team

Figure 3.2-12 Typical cross-section with Spun pile support

South Seawal!| / Section S1 (Reference BH: W25)

Typical Section

20000

Concrete Paving Capping

Conorete

Base Course

HL « +1.25
LAL_-007

7 Sea Bed ~1.0m ~ -2 50m
T T

4000

5. 00m " 6. 50w

PC Corrugated
Sheet Pile W600
¥’ o= SkN/m L= 16m

-10.0m ~ -11. 5m

5000

~15.0m ~ -17. 5

Clay-4

N spt = 20750

C = 1007 250kN, mi
ro= ThN/mi

Source: The Survey Team
Figure 3.2-13 Typical cantilever cross-section
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East Seawall / Section E2 (Reference BH: E35)

Typical Section

20000

Concrete Paving r Capping
Concrets
(Phazs I)
|

L +1.25
= LA -0.07

] et fod £0n 5. 0n

Nept = 1 Sl mi o <B.0e " =10.0n E‘.
2
Clay-2 -;ILEE' . Fips
Nospt = 34 heet Pile D500
© = 206N/nf Lo e £
r' o= Sl doint Type :
L = T, BowEias
g ~16.0n " 14 0n
lay-3
Hspt = 11 g
G = B8N/
r RN/ i
2. 0m "~ =26 Om

© = 175 250kN, ri
v TeNnd

Source: The Survey Team
Note: The anchor and tire wire are for illustration purpose and is not calculated yet. They must be designed in phase 2

Figure 3.2-14 Assumed typical cross-section at East wall E2 (phase 2)
(3) Container Terminal (Berth No.1 and 2)
1) Design Conditions
a)  Objective Ship Size

The dimensions of the container ships “ULCS (Ultra Large Container Ship)” used for the

design of new container terminal facilities are summarized below.

Dead Weight Ton (DWT): 143,000
Loading Volume (TEU): 13,000
LOA (m): 367

Beam (m): 48.40

Full Draft (m): 15.50
Berth Depth (m): -17.0 m CD

b) Tide, Current and Wave Conditions and Design Wind

The design tide level, current, and wind of Patimban Port are taken from the design values
for Cilamya Port and they are summarized in table below. The figures are checked and

confirmed by the field survey and observations under the Survey Team in 2012. These
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figures of the natural conditions are applicable to the design of quay wall of Ultra Large

Container Ships (ULCS).

Table 3.2-23 Tide, Current and Wave Conditions of the Patimban Port

1. Tide
High Water Level (HWL) +1.25 m CD (MSL+0.65 m)
Mean Sea Level (MSL) +0.60 m CD (MSL+0.00 m)
Low Water Level (LWL) -0.07 m CD (MSL-0.67 m)

2. Current (m/sec)

Maximum velocity 0.1 m/sec NWW
3. Wave at Berth,
Significant Wave Height H;3 (m) 0.80 m

Significant Wave Period Tis3

Less than 5 sec

Source: The Survey Team

Table 3.2-24 Design Wind at North Coastal Area

Item Design Value Remarks
Wind Velocity V=49 m/s West Java area, 20 m/s Max. for last 30 years
p =245 kg/m2 h>30m
Wind Pressure p =196 kg/m2 9m<h<30m
p = 147 kg/m2 0m<h<9m

Source: Technical Standards and Commentaries for Port and Harbour Facilities in Japan

¢)  Subsoil Conditions

The soil investigation at the planned site at Patimban was carried out from April to June in
2016 by JICA. The basic design of wharf structure Berth No.2 was reviewed and updated by
adopting the design ship size of ULCS 143,000 DWT, water depth of -17.0m based on the
following soil data (BH-W12) obtained in the actual field survey by JICA in 2016.

Depth from the existing
seabed depth (-4.9 m)

Depth from 0.00 m CD

Soil Conditions

0.0mto-9.0m

-49t0-13.9m

Silty clay, soft-hard,
N=0-10

9.0 mto -25.0 m

-13.9mto -29.9 m

Silty clay partially Silty sand,
hard-dense, N= 10 — 20

-25.0 m to -35.0m

-29.9 mto0 -39.9 m

Silty clay — Sandy silt,
hard-dense, N= 25 - <60

Source: The Survey Team

d) Seismic Coefficient (Kh)

Kh=0.1

Kv = not considered = 0
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¢)

Crane Loads

Quay wall structure of container terminal of ULCS is designed to sustain the quay container
cranes with the vertical and horizontal forces by operational, storm and seismic action.
There are a number of heavy loaded quay cranes in the world market which require heavy

foundation works of the quay wall structure. The following wheel loads by crane rail gauges

and crane loads of the popular types are taken for the basic design of the wharf.

| 900 1100 _ 900 1200 | 900 | 1100 _ 900
Wheel base pitch
Source: The Survey Team

Figure 3.2-15 Arrangement of Crane Wheels

Table 3.2-25 Crane Loads

Seaside (kN/Wheel) Landside (kN/Wheel)
During operation 470 430
Vertical During no operation
Load 8100p 610 710
(During storm)
During earthquake
(Kh=0.10G) 570 500
During operation 25 25
Horizontal - -
Load During no operation 45 45
(During storm)
During earthquake
(Kh=0.10G) 30 30
Source: The Survey Team

f)  Live Loads

The following wheel loads of trailer trucks and standard trucks with fully loaded containers,

as handling equipment, are considered in the design of the apron.
Standard Truck (H22 - 44): 80 kN/wheel
Tractor Trailer (40”): 58 kN/wheel

g)  Static Load
The static loads acting on the apron are as follows;

during operation: 10 kN/m2
during earthquake: 5 kN/m2
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h) Tractive Forces

Tractive force acting on a mooring bit is set 1,000 kN per unit and on a bollard is set 1,000
kN per unit for the vessels from 20,000 to 100,000 GT equivalents to 23,000 to 143,000

DWT covering both Panamax, Post Panamax sizes and ULCS as shown in the table below.

Table 3.2-26 Standard Values of Tractive Forces by Ships

Gross tonnage of ship Tractive ﬁl’_""'c “"‘l_i“g on Tractive ﬁ‘rc‘-'_ acting on
(i)h mooring post ho]la_ul
(kN) (kN)
or ) ;
110?1:;;'::_ ?l?u?lu;]()ﬁ 150 150
11(!1(1::1:: jlflilzl;“:(h 00 250 250
|1Uﬂ::!l;:.! ‘t{l]gi "'2'?15100 350 250
— :
uo?l‘x:(fr; 331?1 ‘131.‘{‘:1[00 350 350
no?l;:rg l(l]gt?l 35“(? 00 500 350
o g )
nut(?l‘u:;edl‘::gg ilflll.‘g)ﬂﬁ 700 500
m: )l;:}lrl ?;::3102&{!;,1300 1,000 700
ot more than 50,000 1.500 1,000
|101( 3‘:‘1;::3121? Gllé;(l;.t(]JUU 2,000 1,000

Source: Technical Standards and Commentaries for Port and Harbour Facilities in Japan

Complying with the following standard, the spacing of bollards will be 20 m for Post

Panamax vessels, and a minimum number of 8 units should be provided for each berth.

Table 3.2-27 Placement of Bollards

Gross tonnage of design ship (1) b\-Iu:x‘i:‘num i.m_ur.\ al ) .}ﬁrlmin_mlm 31_unjhcr of .
etween bollards (m) installation per berth (unit)
Less than 2,000 10-15 4
2,000 or more and less than 5,000 20 6
5,000 or more and less than 20,000 25 6
20,000 or more and less than 50,000 35 8
50,000 or more and less than 100,000 45 8

Source: Technical Standards and Commentaries for Port and Harbour Facilities in Japan

i)  Fender System

In design of the fender system, to absorb the shock of ship berthing energy, berthing speed
of vessels with assistance is assumed to be 0.10 m/sec, perpendicular to the face line. The
corresponding berthing angle to the face line is taken as 6 degrees at quarter-point berthing
with the assistance of tug boats. Cell type fender (1,300H) is selected with a fender frame
(H-4.0 m x W-2.25 m) as parts of fender system. The energy absorption is 1,140 kN-m and
the reaction force is 1,570 kN.
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The calculation of berthing energy of ship and reaction force are shown as follows;

<Vessel parameters>

DT Loa Lpp B D d v
Vessel type
(ton) (m) (m) (m) | (m) | (m) | (m/s)
13,000 TEU
) 180,000* 367.0 | 350.0% | 484 | 29.9* | 155 | 0.10
Container

Parameters with asterisk (*) are estimated.

where

Loa

<Q—UU:J€
o

Calculation of berthing energy is based on the following formula:

Energy =%xv2 x Ce x Cm x Cc x Cs

where

DT: Displacement tonnage (ton)
v : Berthing speed (m/s)

: Beam
: Depth
: Full Draft

: Berthing speed

: Overall length

Ce: Eccentricity coefficient

Cm: Mass coefficient

Cc: Configuration coefficient

Cs: Softness coefficient

Ce is given by table below:

Ce=

(K2 +R? . cos’ Y)

(K> +R?)

¥ =90’ (Simplified)

hence

(K?)

1

Ce= 2 N 2
(K" +R") (Rj
1+

K

: Displacement tonnage

: Length between perpendiculars

(kN-m)
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where
K = Radius of Gyration of the ship (m)

= (0.19- Cb +0.11) Lpp

DT

Cb= Lpp-d-B-p

p=density of sea water (1.025 ton/m3)

R = Distance to point of contact from center of mass (m)

=(0.50—¢ek) x Loax cos 0

; o = Ratio of the length and vertical line between length of the parallel side of the ship in

the berthing point height of the fender
=0.40

; € = Ratio of the longitudinal direction to measure the fenders interval of ship and the

vertical line between the length

=S/Loaxcos
; S = Fender interval (10 m)

; k = Berthing point

=0.5
hence
Vessel type e 0 (°) v (®) Cb K (m) R (m) Ce
13,000 TEU
) 0.027 0 90 0.669 | 82.989 | 65.232 | 0.618
Container
Cm is given by formula below in accordance with Shigeru Ueda Method:
n-d
Cm=1+——
C, B
<Calculation results>
Berthing
Vessel type DT (ton) Ce Cm Cc Cs v (m/s)
energy (kN-m)
13,000 TEU
) 180,000 | 0.618 1.752 1.0 1.0 0.10 974.6
Container
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The recommended fender system is 1300H x 1m x 1m which has the following performance:

Rated Performance

Energy Absorption 1,140 kN-m

Reaction Force 1,570 kN

Spacing of rubber fenders is 20.0 m comparing the following four equations as shown in the
table below.

Table 3.2-28 Calculation of Fender Spacing

Case—1 Case-2 Case-3 Case—4
Loa (m) B (m) Fender H h=H/2 — -
2x(h(B/2+L"2/8B-h)"0.5 0.15L (BS) L/10 L/15
Container Ship 286 443 2.5 1.25 35.5 42.9 28.6 191
H: Fender height| Min = 19.1

Source: The Survey Team

2)

Crown Height of the Berth

In Japanese standard, crown height of the berth is normally determined by the following

formula:

H=HWL + H1/3 (operational limited wave height) + (1.0 to 2.0 m) @8
(large vessel with a water depth of 4.5 m or more and tidal range smaller than 3.0 m).
In the above formula H1/3 is often adopted as the limitation wave height for cargo handling

operation (i.e, 0.5m for container ships)

The crown height affects greatly the construction cost of the port. The strength of the quay
wall structure and reclamation volume is proportional to the crown height. However, if it is
lower, the chance of the berth being flooded by high waves is bigger. In such a case, no

flooding condition is often checked as follows:

H=HWL + H1/3 (100 year RP) + (0.0 to 1.0m) (2)
The above HWL for condition (1) and (2) is subjected to a sea level rise allowance of 0.4m,

thus the conditions for top elevation of container berth are read as:
H=1.25+0.4 (SLR) + 0.5 (H1/3) + (1 to 2m) = 3.15 to 4.15m (condition 1)
H=1.25+0.4 (SLR)+ 1.3 (H1/3) + (0.0 to 1.0m)= 2.95 to 3.95 m (condition 2)

As a basic design of the container quay wall structure at the Patimban Port, the crown height
is set at 3.5 m CD (+2.9 m from M.S.L.) considering the ship size and required efficiency of

cargo handling operation.
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3)

Comparison Study of Quay Wall Structure

In a study of structural types of container terminal for the Post Panamax container ship in the
Port M/P Study in 2010, five alternatives of quay wall structural types namely, “1) Concrete
Block type, 2) Caisson type, 3) Steel Sheet Pile, 4) Pile Jacket type, 5) Concrete Deck on
Open Steel Pipe Pile” were compared and evaluated. The “Concrete Deck on Open Steel
Pipe Pile Foundation” was evaluated as an optimum type, and it was evaluated and selected
by the Port M/P Study in 2010.

In the Cilamaya F/S, the quay wall structure was also studied and compared from three
alternatives i.e.1) Caisson type, 2) Steel Pipe Sheet Pile type, 3) Concrete Deck on Open
Steel Pipe Pile type. For the selection of the optimum wharf structure to be able to
accommodate the larger container ship, these three types were reviewed and checked the
stability by the loads of larger container ship and compared with the aspects of the soil
conditions, construction costs, construction period, maintenance costs and durability. As a
result of comparison study, “Concrete Deck on Open Steel Pipe Pile Foundation” was found
to be the most economical and optimum type of structure among three alternatives. The
stability of the wharf structure of ULCS is obtained by adopting a large size of batter pipe
pile foundation, which is checked and confirmed by applying the horizontal loads of ship

berthing and vertical loads by crane wheel loads.

As a primary comparison, the following three types of berth structures, which are Open-type
Piled Pier, Steel Pipe Sheet Pile type and Caisson type, are re-examined considering the

design conditions of the Patimban Port.

Table 3.2-29 Primary Comparison Table for Berth Structure

Open-type Piled Pier Steel Pipe Sheet Piles type Caisson type

Typical
Cross

Section

Descriptions

SPP 91200, L35.5m, @6m Front SPSP ¢1600, L36m RC caisson: HI9m, B12.5m

Retaining sheet pile wall w/ GC foundation w/ PC piesp450, | L27m, @1.5m
anchor piles L27m, @1.5m

Construction -Deleted- (1.32) -Deleted- (1.47)

Costs for Less dredging volume, but more | More dredging, replacement and

420 m

-Deleted-

(1.00) . .
reclamation sands reclamation volume

Construction 30 months 30 months 36 months

3-61

In-situ RC deck Anchor SPP ¢900 GC foundation w/ PC piles 9450,




THE PREPARATORY SURVEY ON PATIMBAN PORT DEVELOPMENT PROJECT
IN THE REPUBLIC OF INDONESIA (JICA)

FINAL REPORT

Period for More time for preparation and
Phase 1-1 fabrication
) Relatively easy, but steel Easy maintenance due to its less | Less maintenance, but high repair
Maintenance ) ]
materials are more than SPSP steel materials costs
. More than 50 years of service More than 50 years of service More than 50 years of service life
Durability . .
life life
Common structure type in Simple structure type, but less Difficult to secure the large
) Indonesia and easy procurement | cost effectiveness temporary yards.
Evaluation )
High costs to procure a large
floating crane

Source: The Survey Team

From the above-mentioned primary comparison, an open-type pile pier was selected, and
three candidates from “Open-type Pile Pier”, which are 1) Steel Pipe Pile Foundation, 2)
Jacket type, 3) Strut type, are compared in this basic design for the Patimban Port. Not only
the construction costs but also the construction periods are the important items to select the
optimum structural type for the container berth because Phase 1-1 should be partially
opened by the 3rd quarter of 2019. So it is required for the selection of structural type to

evaluate totally the features of each candidate.

Table 3.2-30 indicates the comparative study of berth structural type for the container/car
terminal in the aspect of construction cost, workability in Indonesia, construction period,
and maintenance whether meeting to the target date set by the Client. As a result, it is found
that the most optimal type is “Strut type” as Case-3 because of its rapid construction,
cost-effective, strong structure, easy maintenance, etc. The standard open type as Case-1
excels in the construction costs but it needs the longest construction period due to a large
numbers of steel pipe piles. Jacket type as Case-2 has the shortest construction period of the
three. However, it is the most costly choice since the heavy Jacket structures weight of 100
tons per jacket would be manufactured on the rented temporary jetty in Batam, transported
to the site and installed by a large floating crane (2,000 — 4,000 ton class) whose

procurement and operation costs are very expensive.
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Table 3.2-30 Comparative Study on Berth Structural Type for Container Terminal

3 Cases

Conditions /

ltems

Case-1 Steel Pipe Pile Foundation

1

i

Case-2 Jacket type

faoea,

|

Case-3 _Strut type

Subsoil Condition

Clay soft subsoil (unstable) DL-14m: N<10, Bearing layer more than N>.50 is encountered around DL-30m to 50m

Design sea depth (m)

CD-17m in front of Container Berth, CD -12m in front of Car Terminal Berth

Structural
type &
Material
procureme
nt

Foundation SP Plle(;pll’,;é) (;)r;n;:’f;; 55 5512’ (59@66[1:: fiorrccaorntamer, Steel Pipe Pile ¢1,300mm L=34-37m, @15m for both berths Steel Pipe Pile ¢1,300mm L=34-37m, @10m for both berths
.. | ® This structure type is very common in Indonesia and all | e This structure type is suitable for deep sea berth especially o This structure type is also suitable for deep sea berth especially
Merit piles can be procured in Indonesia. under the soft foundation condition. The 3-dimensional truss under the soft foundation condition. It can be said that this type is
o Easy Construction. structure makes much lighter upper slab than standard type. intermediate between standard pile method and Jacket type. So
o Extremely huge work vessels like Case-2 are not o This type is much stronger against horizontal force on-site piling numbers can be reduced compared to the standard
essential to construct this structure. (earthquake) than Case-1 pile berth.
o Most part of berth structure (Jacket) are manufactured in o This type is stronger against horizontal force (earthquake) than Case-1.
factory therefore the accuracy of the structure is higher than | e The berth construction works of container and car including
on site construction and it makes easier upper slab concreting works will take about 17 months, which can be met by
construction. target date as set in 2019
o If arc retaining steel plates are added to the jacket, the jacket | e Each strut piece is not so heavy and on site work does not require
structure can retain earth pressure of terminal reclamation. special big cranes like Case-2.
.. | ® Upper concrete slab of this structure is heavier than o Jacket shall be installed after the on-site pilings so this e Steel pipe sheet piles and strut pieces are manufactured in Japan
Demerit Case-2 and 3, so this structure is badly affected method requires extremely higher accuracy of the piling. and those are transported to the site by marine transport. Although
earthquake inertia force and it brings larger horizontal (tolerance: =5cm at the pile top) the weight of struts is much lighter than Jacket, still careful
displacement than Case-2 and 3. o Jackets would be manufactured in Batam and those are marine transport is needed for the long distance.
e On site piling number is larger than Case-2 and 3. transported about 900 km to the site. Such long marine o Steel pipe piles are manufactured by the Japanese company and
e In case -17m berth, Japanese Standard requires raker transport with heavy structure (usually 100 ton per jacket) transported to the site by marine transport.
piles, which are technically complicated, and it makes would be largely influenced by oceanographic conditions
lower construction speed than vertical pile driving. and the procurement plan should be carefully made.
o The berth construction works of container and car o Extremely big crane 2,000 ~ 4,000 ton class would be
including concreting works will take about 30 months, needed for the installation of a Jacket (100 ton per jacket),
which cannot be met by target date as set in 2019. and the procurement & operation costs of big crane is very
expensive.
Score 3 3.5 4

Construction Period

Score

Phase 1-1: 30 months
Phase 1-2: 48 months

3

Phase 1-1: 15 months
Phase 1-2: 30 months
4

Phase 1-1: 17 months
Phase 1-2: 36 months

3.5

Cost (Direct Cost basis)

-Deleted- (for 420 m w/o retaining wall)
-Deleted- (for 420 m w/ retaining wall)

Expensive (1.5 times of Case-1 w/o retaining wall)
Expensive (1.3 times of Case-1 w/ retaining wall)

Relatively expensive (1.25 times of Case-1 w/o retaining wall)
Relatively expensive (1.1 times of Case-1 w/ retaining wall)

Score 3 1 2
Experiences of deep sea port Many (common structure) Nagoya port, Kobe port, Haneda airport runway Many (Ishikari new port and others)
Total points / Evaluation 9 / Better 8.5/ Good 9.5 / Best

Remarks: Each item has 5 points as maximum and average is 3 points.

(VOIf) VISANOANI 40 D1'19NdTd dHL NI
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The typical cross-section and plan of the container berth are shown in the figure below.
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Figure 3.2-16 Typical Cross-section of Container Berth
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Figure 3.2-17 Typical Plan of Container Berth
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4)
1)
a)

b)

Car Terminal
Design Conditions

Objective Ship Size

This terminal is planned to be used by the Pure Car Carrier (PCC) for car transport,

Handy-size bulker for steel coil transport and products tanker for bunker fuel transport.

The dimensions of PCC ship and other ships used for the design of this terminal wharf are

summarized below. Therefore, the planned water depth is -12.5 CD m and the design depth

for basic design is -13.0 m CD.

Table 3.2-31 Objective Ship Size and Corresponding Dimension of Berth

Handy-size Petro-Products

PCC Bulker Tanker
Dead Weight Ton (DWT) 29,936 45423 28,537
Loading Cargo Vehicle Steel Coil Bunker Fuel
LOA (m) 232 190 179
Beam (m) 32.26 30.50 25.33
Draft (m) 11.3 11.3 11.0
Berth Dimension Depth (m) 12.5 12.5 12.0
Berth Length (m) 260 220 210

Source: The Survey Team

Tide, Current and Wave Conditions and Design Wind

The design tide level, current, and wind of Patimban Port are taken from the design values

for Cilamya Port and they are summarized in table below. The figures are checked and

confirmed by the field survey and observations under the Survey Team in 2012. These

figures of the natural conditions are applicable to the design of quay wall of the car terminal.

Table 3.2-32 Tide, Current and Wave Conditions of the Patimban Port

1. Tide

High Water Level (HWL)

+1.25 m CD (MSL+0.65 m)

Mean Sea Level (MSL)

+0.6 m CD (MSL+0.00 m)

Low Water Level (LWL)

-0.07 m CD (MSL-0.67 m)

2. Current (m/sec)

Maximum velocity 0.1 m/sec NWW
3. Wave at Berth,
Significant Wave Height Hy/3 (m) 0.80 m

Significant Wave Period T3

Less than 5 sec

Source: The Survey Team
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Table 3.2-33 Design Wind at North Coastal Area

Item Design Value Remarks
Wind Velocity V=49 m/s West Java area, 20 m/s Max. for last 30 years
p =245 kg/m2 h>30m
Wind Pressure p =196 kg/m2 9m<h<30m
p =147 kg/m2 0Om<h<9m

Source: Technical Standards and Commentaries for Port and Harbour Facilities in Japan

Subsoil Conditions

c)

The soil investigation at the planned site at Patimban was carried out from April to June in
2016 by JICA. The basic design of wharf structure Berth No.7 was reviewed and updated by
adopting the design ship size of PCC, water depth of -12.5 m based on the following soil
data (BH-W12) obtained in the actual field survey by JICA in 2016.

Depth from the existing

Depth from 0.00m CD

seabed depth (-4.9 m) Soil Conditions
Silty clay, soft-hard,
0.0mto-9.0m -49t0-13.9m N=0-10
9.0 mto -25.0 m 139 mto-299m Silty clay partially Silty sand,

hard-dense, N= 10 — 20

-25.0 mto -35.0m

-29.9 mto -39.9 m

Silty clay — Sandy silt,
hard-dense, N= 25 - <60

Source: The Survey Team

d) Seismic Coefficient (Kh)

Kh=0.1.

Kv = 0.0 (not considered)

e) Loads on Warf

Basically in this terminal it is not expected to have mobile cranes working on the wharf for
cargo handling. The surcharge load on the berth and apron in normal conditions is

considered 35 kN/m2 and 17.5 kN/m2 for storm and seismic conditions.

Live Loads

The following wheel loads of trailer trucks and standard trucks with fully loaded steel coil

and petro-products on the apron and wharf area are considered in the design of the wharf.

Standard Truck (H22 - 44): 80 kN/wheel

Tractor Trailer (40°):

58 kN/wheel
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2)

h)

Tractive Forces

As shown in the following table, tractive force acting on a mooring post is set 2,000 kN per
unit and on a bollard is set 1,000 kN per unit for the vessels from 20,000 to 100,000 GT
since the objective ship size using this wharf is from 29,900 to 45,400 DWT.

Table 3.2-34 Standard Values of Tractive Forces by Ships

Gross tonnage of ship

Tractive force acting on

Tractive force acting on

® moori ng post Imll:l_rd
(kN) (kN)
110:)1‘1;'.1'3 (lll?a:ln;} 00 150 150
1lut(;::1::5l(lj‘121f1":51000 250 250
Ili_‘:)l:lillg : ;\(:1)1 :.l'il.lgtlu 330 250
actamaes o m({}lrm 350 350
1'Illi )I;'I:)Ilj ‘31{31{1]1 ;ISI?(‘J]OO 500 350
1101(_:1";:1[‘.‘:3[‘:::31[1] ?(IJ“(]}UU 700 =00
ot sore ham 20,000 1,000 700
I10(;)I::;rl's ?}‘21?105;{[;.1300 1,500 1,000
Over 50,000 and 2000 1,000

not more than 100,000

Source: Technical Standards and Commentaries for Port and Harbour Facilities in Japan

Complying with the following standard, the spacing of bollards will be 20 m for the target

vessels, and a minimum number of 8 units should be provided for each berth.

Table 3.2-35 Placement of Bollards

Gross tonnage of design ship (1)

Maximum interval
between bollards (m)

Minimum number of

installation per berth (unit)

Less than 2,000 10-15 4

2,000 or more and less than 5,000 20 6
5,000 or more and less than 20,000 25 6
20,000 or more and less than 50,000 35 8
50,000 or more and less than 100,000 45 8

Source: Technical Standards and Commentaries for Port and Harbour Facilities in Japan

Fender System

reaction force is 715 kN.

In design of the fender system, to absorb the shock of ship berthing energy, berthing speed
of vessels with assistance is assumed to be 0.10 m/sec, perpendicular to the face line. The
corresponding berthing angle to the face line is taken as 6 degrees at quarter-point berthing
with the assistance of tug boats. Cell type fender (900H) is selected with a fender frame
(H-2.5 m x W-2.0 m) as parts of fender system. The energy absorption is 359 kN-m and the

The calculation of berthing energy of ship and reaction force are shown as follows;
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<Vessel parameters>

29,936DWT

DT Loa Lpp B D d v
Vessel type

(ton) (m) (m) (m) | (m) | (m) | (m/s)
General cargo

53,000* 190.0 | 180.0* | 30.5 | 16.3* | 11.3 | 0.10
45,423DWT
Pure Car Carrier

50,500%* 232.0 | 224.0% | 32.26 | 29.0* | 11.3 | 0.10

Parameters with asterisk (*) are estimated.

where
DT : Displacement tonnage
Loa : Overall length
Lpp : Length between perpendiculars
B : Beam
D : Depth
d : Full Draft
v : Berthing speed

Calculation of berthing energy is based on the following formula:

Energy =%XV2 x Ce x Cm x Cc x Cs

where
DT: Displacement tonnage (ton)
v : Berthing speed (m/s)
Ce: Eccentricity coefficient
Cm: Mass coefficient
Cc: Configuration coefficient

Cs: Softness coefficient
Ce is given by table below:

B (K2 +R? . cos’ Y)

Ce
(K? +R?)

¥ =90’ (Simplified)

hence
2
Ce= EK)Z = ! 2
(K”+R7) (Rj
1+ —
K

(kN-m)
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where
K = Radius of Gyration of the ship (m)

= (0.19- Cb +0.11) Lpp

DT

Cb= Lpp-d-B-p

p=density of sea water (1.025 ton/m3)

R = Distance to point of contact from center of mass (m)

=(0.50 — ek) x Loa x cos 0

; o = Ratio of the length and vertical line between length of the parallel side of the ship in

the berthing point height of the fender
=0.40

; ¢ = Ratio of the longitudinal direction to measure the fenders interval of ship and the

vertical line between the length
=S /Loaxcos

; S = Fender interval (10 m)

; k = Berthing point

=0.5
hence
Vessel type e 0 (°) v (®) Cb K (m) R (m) Ce
General cargo
0.053 0 90 0.833 | 48.289 | 31.263 | 0.705
45,423DWT
Pure Car Carrier
0.043 0 90 0.603 | 50.304 | 39.972 | 0.613
29,936DWT
Cm is given by formula below in accordance with Shigeru Ueda Method:
n-d
Cm=14——-—
C, B
<Calculation results>
Berthing
Vessel type DT (ton) Ce Cm Cc Cs v (m/s)
energy (kN-m)
General cargo
53,000 0.705 1.699 1.0 1.0 0.10 317.3
45,423DWT
Pure Car Carrier
50,500 0.613 1.912 1.0 1.0 0.10 295.9
29,936DWT
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The recommended fender system is 900H x 1m x 1m which has the following performance:

Rated Performance

Energy Absorption 359 kN-m

Reaction Force 715 kN.

Spacing of rubber fenders is 10.0 m comparing the following four equations as shown in the
table below.

Table 3.2-36  Calculation of Fender Spacing

Case-1 Case-2 Case-3 Case—4
Loa (m) B (m) Fender H h=H/2 -
2x(h(B/2+L"2/8B-h)"0.5 0.15L (BS) L/10 L/15
PCC 232 32.26 0.9 0.45 20.1 34.8 23.2 15.5
Bulker 190 30.5 0.9 0.45 171 28.5 19.0 12.7
Tanker 179 25.33 0.9 0.45 17.5 26.9 17.9 11.9
H: Fender height| Min =119

Source: The Survey Team

2)

Crown Height of the Berth

Similarity with container terminal, crown height of car berth can be determined by the two

following conditions:

H=HWL + H1/3 (operational limited wave height) + (1.0 to 2.0 m) (1)

(large vessel with a water depth of 4.5 m or more and tidal range smaller than 3.0 m).
H=HWL + H1/3 (100 year RP) + (0.0 to 1.0m) (2)

The above HWL for condition (1) and (2) is subjected to a sea level rise allowance of 0.4m,

thus the conditions for top elevation of car berth can be determined as:
H=1.25+0.4 (SLR) + 0.5 (H1/3) + (1 to 2m) = 3.15 to 4.15m (condition 1)
H=1.25+0.4 (SLR)+ 1.3 (H1/3) + (0.0 to 1.0m)= 2.95 to 3.95 m (condition 2)

As a basic design of the quay structure at Patimban port, the crown height of car berth is set
at 3.2 m CD (+2.6 m from M.S.L.), the lower end of above two conditions. This elevation is
adopted after our interviews with several terminal operators in Indonesia considering the
ship size and required efficiency of cargo handling operation of car carriers. The ground

level of yard pavement is set by applying this height.
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3)

Comparison Study of Quay Wall Structure

Considering the former Port M/P Study and Cilamaya F/S, three candidates from “Open
Deck type on steel pipe piles”, which are 1) Concrete Deck on Open Steel Pipe Pile
Foundation, 2) Jacket type, 3) Strut type, are compared in this basic design for the car
terminal. Not only the construction costs but also the construction periods are the important
items to select the optimum structural type for the car terminal berth because Phase 1-1
should be partially opened by the 3rd quarter of 2019. So it is required for the selection of
structural type to evaluate totally the features of each candidate. Comparative study of berth

structural type for the car terminal is also mentioned in Table 3.2-30.

The most optimal type is “Strut type” as Case-3 because of its rapid construction,
cost-effective and strong structure. The standard open type as Case-1 excels in the
construction costs but need the longest construction period due to a large numbers of piling
works. Jacket type as Case-2 has the shortest construction period of the three. However, it is
the most costly choice since the heavy Jacket structures weighing 100 tons per jacket would
be manufactured on the hired temporary jetty in Batam, transported to the site and installed
by a large floating crane (2,000~4,000 ton lifting class) whose procurement and operation

costs are very expensive.
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The typical cross-section and plan of the car berth are shown in the figures below.
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Figure 3.2-18 Typical Cross-section of Car Berth
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Figure 3.2-19 Typical Plan of Car Berth
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()
1)

Soil Improvement
Selection of Soil Improvement Method

Figure 3.2-20 indicates the result of circular slip failure analysis in case of the reclamation
filling (CD+3.5 m) with very gentle slope (1:5) on the existing seabed. The safety factor of
the analysis result is only Fs=0.911 less than the required value 1.3 in ordinary situation
because the existing subsoil condition consists of a very soft clay in Patimban Port
according to the soil investigations. Therefore, an adequate countermeasure should be

examined to create the land reclamation for the terminal area of the Project.

Fs=0. 911

18 . v+3. 5m 18

T

=40 =20 o 20 40 60 80 100

Figure 3.2-20  Circular Slip Failure Analysis (ordinary Fs=0.911 < 1.3 NG)

When carrying out soil improvement as a countermeasure against possible failures of soft
ground, an appropriate method is selected in view of the characteristics of foundation

subsoil, type and scale of structure, ease and period of construction, economic factors and

influence on the environment.

The soil improvement methods are mainly summarized from the basic principles as
(a)replacement, (b)consolidation/drainage, (c)compaction, (d)solidification
chemically/thermally and (e)reinforcement, and broken into dozens of methods as shown in
the table below.
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Table 3.2-37 Classification of Soil Improvement Methods
Basic Methodology Name of the Method Remarks

1. Replacement

Replacement method

Including explosive replacement

2. Drainage

Preloading method without drainage
Preloading method with vertical drainage
Quicklime pile method

Vacuum preloading method
Electro-osmosis

Well point*

Deep well*

Gravel drain**

Consolidation of clay

*Lowering of the water level of sandy
layer for dry work or for increasing the
effective consolidation pressure in the
clay overlying the sandy layer
**Countermeasure against liquefaction

3. Compression

Piling

Sand compaction pile method
Vibroflotation method

Heavy tamping (Dynamic consolidation
method)

Explosive densification (Blasting
compaction)

Electric shock method

Densification of lose sand

4. Chemical and Electro-chemical
stabilization

Deep mixing method (Admixture
stabilization)

Grouting

Electro-chemical stabilization

Including the stabilization of sub grade
materials

5. Heat Treatment

Heating method
Freezing method

For temporary purposes

6. Reinforcement

PP V0000 40 & P00 990%09090

Sheet and Net covering of extremely soft
soil

Earth reinforcement

Sand compaction pile method*

Deep mixing method*

Including geotextile reinforcement

*In case of cohesive soils

Source: Technical Standards for Port and Harbor Facilities in Japan

The subsoil conditions of the reclamation area for Phase 1-1 are soft cohesive soils.

Therefore, the soil improvement as a countermeasure against the possible failures such as

consolidation settlement and sliding by the reclamation materials should be studied.

The comparison table of soil improvement methods for the soft cohesive soils is shown in

Table 3.2-38.
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In conclusion, the selected soil improvement methods for the existing soft clay and
reclamation area in Phase 1-1 are “Cement Deep Mixing (CDM)” and “Cement Pipe Mixing
(CPM)” respectively. “Sand Compaction Pile (SCP)” could be adopted if the large volume
of good quality sand materials were available near the Project site. In Indonesia, the
production regions of good quality sand materials are in Lampung and Belitung Island
which are more than 180 km away from Patimbang Port. Therefore, SCP method is not
selected due to the risks of the sand supply capabilities and the long distance sea

transportation.
2) Cement Deep Mixing (CDM)
a)  Design Conditions
i) Improved area

The target area for CDM improvement are just behind the berth structure (Berth No.1~3 and
No.7) and the yard reclamation area for Phase 1-1 and from the existing sea bed to soft clay

layer whose N value is less than 10.
ii) Subsoil Conditions

The subsoil conditions of this basic design for CDM are as shown below.

W=35kN/m2

SRCT NN NN N N T S O Y B A

Filling Sand : 7 =18kN/m3

‘ 7'=10kN/m3
L.W.L-0.07m $=30 ¢ < +0.6m

- CPM : ¥ ’=10kN/m3

qu=200kN/m2

C=100kN/m2

EL-3.9m

Clay-1: ¥ '=5kN/m3
C=27.5kN/m2

EL-13.9m

EL-17.0m
DA

Clay-2: ¥ '=7TkN/m3
C=189.0kN/m2

EL-29.9m
Clay-3: v '=7kN/m3
C=289.0kN/m2

Figure 3.2-21 Subsoil Conditions for CDM
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iii) Surcharge Load

b)

The dredged materials which improved by the Cement Pipe Mixing (CPM) method are
reclaimed up to CD+0.6 m above the existing sea bed, and the sand materials are filled from

CD+3.5 m to CD+0.6 m. The surcharge load on the terminal area is 35 kN/m?.
Wall type CDM Improvement behind the berth structure

The unified wall type improvement is selected behind the berth structure in order to reduce
the soil pressures and prevent the consolidation settlement of the soft clay layers. The

stabilized body is formed by overlapping stabilized subsoil having a pile shape as shown in

the figure below. The minimum improved ratio (ap) is 51%.

36,000
‘ 2200 ‘ 2200

1100

ap=51%

12200,

2200

Dia=1300*2shaft
(A=2. 56m2)

Figure 3.2-22 CDM Stabilized Pile Arrangement

In this basic design, the design compressive strength of stabilized body is assumed three

cases such as 600, 800 and 1000 kN/m? since the trial mixing tests are not yet conducted.

External Stability Model of Improved Subsoil

The external stability model of improved subsoil for sliding and overturning is shown in the
following figure. For the safety reasons, the passive earth pressure of the berth side is not
considered, and the active earth pressure of the reclamation soil is calculated by using the

original soil properties not considering the effects of the soil improvement.
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Sheet pipe pile line

q=35kN/m2
43,50 JLLILILLLL)L
Fill o 40,60
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l CPM
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PP:0 Clay-1
< Py
-13.9
B N Clay-2
Fr

Figure 3.2-23 External Stability Model

i1) Examination of Sliding and Overturning

In the examination of the stability against sliding of improved subsoil by wall-type

improvement, the following equations can be used.
Fs=Fr/Py

where
Fs: safety factor of sliding (ordinary: Fs=1.1, seismic: Fs=1.0)
Fr: sliding resistance, min (B x Cg, B x1)
Pa: active earth pressure acting on improved subsoil
Cg: frictional resistance of bearing ground
B: improved width of stabilized body

T: shearing resistance of stabilized body (ap X que/?)

In the examination of the stability against overturning of improved subsoil by wall-type

improvement, the following equations can be used.
Fs =22M, R /2M, A

where
Fs: safety factor of overturning (ordinary: Fs= 1.2, seismic: Fs=1.1)
YMg: resistance moment

YMa: overturning moment
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iii) Calculation Results

The calculation results of external stability of CDM improved subsoil behind the berth

structure are shown in the table below. The required minimum width of the stabilized body

1s 19.0 m in accordance with the calculation results.

Table 3.2-39

Calculation Results of External Stability of CDM

Design Width of Safety Safety
Case Compressive | Stabilized | Factor Factor of Bearing Force End pressure
Strength Body of Overturning (kN/m2) (kN/m2)
quck (kKN/m2) B (m) Sliding
Ordinary
Casel 600 16.0 1.71 3.04 425>293 OK 574 <600 OK
Case2 800 13.0 1.39 2.01 425>391 OK 766 <800 OK
Case3 1,000 13.0 1.39 2.01 425>391 OK | 766 <1000 OK
Seismic
Case4 600 19.0 1.07 1.95 425>403 OK 791 <900 OK
Case$ 800 19.0 1.07 1.95 425>403 OK | 791<1200 OK
Case6 1,000 19.0 1.07 1.95 425>403 OK | 791<1500 OK

Source: The Survey Team

c)

Pile type CDM Improvement for Terminal Yard

The pile type CDM improvement is studied for the terminal yard area in order to prevent the
consolidation settlement of the soft clay layers. In this basic design, the design compressive
strength of stabilized body is assumed three cases such as 600, 800 and 1000 kN/m? since

the trial mixing tests are not yet conducted.
Examination of Compressive Stress of Stabilized Body

In the examination of the compressive stress of stabilized body by pile-type improvement,

the following equations can be used.

Fs-P
a =

P
quck

where

ap: improvement ratio
Fs: safety factor (Fs=1.0~1.2)
quek: design compressive strength (600, 800, 1000 kN/m?)
P: acting force
P=35 kN/m? (surcharge loads)+18 kN/m*x 2.9 m + 10 kN/m*x 4.5 m
=132.2 kN/m?
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Table 3.2-40 Calculation Results of CDM Improvement Ratio
Case Quek (KN/m?) Fs P (kN/m?) ap

Casel-1 600 1.0 132.2 22.0%

Casel-2 800 1.0 132.2 16.5%

Casel-3 1000 1.0 132.2 13.2%

Case2-1 600 1.2 132.2 26.4%

Case2-2 800 1.2 132.2 19.8%

Case2-3 1000 1.2 132.2 15.9%

i) Examination of Settlement

In the examination of the settlement of the elastic deformation by the pile-type improvement,

the following equations can be used assuming that the stabilized body supports all loads

above the pile head.
s-—P
ap : Ecol
where

P: acting force

ap: improvement ratio

Ecoi: elastic coefficient of stabilized body Ecot =200 quck
L: length of stabilized body

Table 3.2-41 Calculation Results of Elastic Deformation of CDM Pile

Case | quac(KN/md) ap P (kN/m2) Feo L (m) Settlement
(KN/m?) S (cm)
Casel-1 600 22.0% 13222 120,000 10.0 5.00
Casel-2 800 16.5% 13222 160,000 10.0 5.00
Casel-3 1000 13.2% 13222 200,000 10.0 5.00
Case2-1 600 26.4% 13222 120,000 10.0 417
Case2-2 800 19.8% 13222 160,000 10.0 417
Case2-3 1000 15.9% 13222 200,000 10.0 417

iii)) Examination of Punching Shear

The resistance of punching shear for the reclamation soil, which is improved by Cement

Pipe Mixing (CPM) method and supported by CDM piles, is examined.

A schematic diagram of calculation of punching shear is shown in the figure below.
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Total Fill Load
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Figure 3.2-24 Schematic Diagram of Calculation of Punching Shear

<Design Conditions>
- surcharge loads: W=35.0 kN/m?
« overburden loads: po=18 kN/m*x2.9 m+5 kN/m*x4.5 m=74.7 kN/m?
« acting force: P=W+po=35+74.7=109.7 kN/m?
- section area of stabilized body: A,=2.56 m?
+ outer length of stabilized body: y=6.71 m
+ spacing of stabilized body: A=4.4 m
+ spacing of stabilized body: A1=2.6 m
- shared area for a stabilized body: A=11.44 m?
* improvement ratio: ap=A,/(AxA1)=22.4%
+ shear strength of subsoil: Cu=27.5 kN/m?
+ design compressive strength of CPM: quekse=200 kN/m?
* thickness of reclaimed soil by CPM: Hee=4.5 m
- shear strength of bottom of untreated soil: C=125 kN/m?
* length of stabilized body: L=10 m

hence
- allowable bearing capacity of untreated soil: ga=1/Fs*a*Nc*Cu=1/3x1.2x5.1x27.5=56.1 kN/m>
+ shear strength of CPM: tse=(P-qa)*(Af-Ap)/( y*Hse)=15.6 kN/m?
- allowable shear strength: Ta= quckse /(2*Fsse)=200/2/3=33.3 kN/m?

therefore

tse=15.6kN/m*> <  1a=33.3kN/m> OK
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iv) Examination of Axial Bearing Resistance

In the examination of the static axial bearing resistance of stabilized body by pile-type

improvement, the following equations can be used.
Ru=Rpu+yXtdi*hi
where

Ru: ultimate axial bearing resistance of stabilized body (kN)
Rpu: ultimate axial bearing resistance of the end of stabilized body
cohesive soil ground: Rpu=6*Cu*Ap=6x125x2.56=1,920 kN
d: ultimate strength of skin friction (kN/m?)
cohesive soil ground: td=Cu=27.5 kN

Here, Ru=1,920+6.71x27.5x10=3,765 kN

allowable axial bearing resistance of improved ground: ga=1/Fs*Ru/As=1/3 x 3,765/11.44
=109.7 kN/m2

therefore

qa=109.7 kN/m*> = P=109.7 kN/m?> OK

v) Examination of Bending Resistance of CPM

In the examination of the bearing resistance of stabilized body by CPM improvement, the

following calculations can be applied.
a) Calculation of bending stiffness of CPM

- second moment of area: I.=1/12x 1.0 x H(>= 1/12 x 1 x 4.5° = 7.59 m*

+ section modulus: Ze. = 1/6 x 1.0 x He>= 1/6 x 1 x 4.5 =3.38 m®

» deformation coefficient: Eg. = 100 X quekse = 100 x 200 = 20,000 kN/m?

- allowable bending stress: 0 pa = 0.25 X Quekse / FSsem = 0.25 x 200 / 1.2 = 41.7 kN/m?

b) Vertical coefficient of subgrade reaction of untreated soil (Kv)
Kv=1/0.3 x 2800N x (Bv/0.3)**

where
N: N value of untreated soil = 4.5
Bv: maximum length of spacing of CDM piles = 2.95 m (Figure 3.2-25)

Kv=1/0.3 x 2800N x (Bv/0.3)**= 1/0.3 x 2800 x 4.5 x (2.95/0.3)** = 7,563.5 kN/m’
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ap=22.4%

4400

1300 |

2600

O CO CO
Figure 3.2-25 Dimensions of CDM Piles
¢) Maximum bending moment of CPM body

Mpax = {P-sin( 8 *Bv/2)sinh( 8 +Bv/2)}/[ B 2{cosh( 3 *Bv)+cos( 3 *Bv)}]=114.7 kN-m

where
B : characteristic value of beam on elastic foundation
B ={KV/(4Es*Is)} "*={7563.5/(4x20000x7.59)} "*=0.334 m!

d) Maximum bending stress of CPM body
o se = Mmax / Zse = 114.7 / 3.38 = 34.0 kN/m? < o ba=41.7 kN/m* OK
vi) Arrangement of CDM piles

Figure 3.2-26 indicates the arrangement of CDM piles for wall-type and pile-type.
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Figure 3.2-26 Arrangement of CDM Piles
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vii) Examination of Stability

The examination of the stability of the improved ground is performed by circular slip failure

analysis with the modified Fellenius method. The results of stability analysis of the improved

ground by the pile-type stabilized body at the seawall side are shown below.

6135004874 764 04, TA5 14679

S 294,904,904, GF £, 624, 654,94 6. 56

SITA R4 T A ST A G4 50480 6 41

G064 Bb 4604 3 L AL ABRA TR

5154 TFd. 434,29 £ 37 4. 644,79 6 16
09 (N S 164604 364,29 £ 304,594,886 17

72 4G4 284.0) 4 3P4 T3 0T 6 30

6, 474780 4. 3§ 4. 3.4, 65, 03 5. 38 5. 60

Figure 3.2-27 Circular Slip Failure Analysis (ordinary Fs=4.21 >1.3 OK)

LT AT AZT AT E 442452 62314
LS L AT AL A} 422 442503502

260 2,547 4 A2 43240246288
= =

BT L SRR 492 43 2 452432, 45 2. 62

LG LEFL T2 EN L 42 4524 2T

F4L 902802 7| 260162254 2.81
LTI 2922.90 L 642, 8] LAz 2

B kMo’

249276266 2.5) 2. 55252255 2. 77

Figure 3.2-28 Circular Slip Failure Analysis (seismic Fs=2.42 >1.1 OK)

3) Cement Pipe Mixing (CPM) Method

In the cement pipe mixing method, stabilizer is added to the soil being improved, for example,

dredged soil, during pneumatic transportation. The object soil and stabilizer are mixed using the

turbulence effect of the plug flow generated in the transport pipe, and the mixture is then placed

at the designated location.

The followings are the main reasons to be selected this method.
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(6)

»  This method can supply the large volume of reclamation materials at a rapid speed. This

makes it possible to open the port operation within the target milestone.

» This method is an environmentally-friendly technic to be able to recycle the dredged
materials and to reduce the volume of offshore disposal materials and the destruction of

environment by digging the sand materials, etc.

»  This method can reduce the volume of reclamation sand and make the construction schedule

shorter because it can clear the problem of the bottle neck of the sand supply capability.

»  The reclamation soils improved by CPM method provide the strong and stable ground on the
stabilized bodied by the pile-type CDM.

One of the required features of the improved soils for the reclamation ground is the soil strength
which satisfies the design compressive strength. The design compressive strength of the
improved ground by the CDM pile-type stabilized body is tentatively fc=200 kN/m? considering

the past large-scale reclamation projects and the resistance of punching shear of the CDM piles.

The design compressive strength of CPM will be finally determined in consideration of the
securement of the necessary strength and the flow ability during the pneumatic transportation

based on the results of the trial test mixing in the next stage.

The trial text mixing will clarify the following items by examining the flow property, strength,

curing conditions, etc.

> relations between the compressive strength and the hardening agents/additive amounts
> relations between the compressive strength and W/C (water-cement ratio)

»  relations between the adjusted water contents and the flow value
Typical Cross Section for Phase 1-1

The typical cross section of container terminal for Phase 1-1 is shown in Figure 3.2-29.
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(7 Boundary area between Phase 1-1 and Phase 1-2
The rubble mound dikes are planned to dam the filling materials improved by CPM in the
boundary are between Phase 1-1 and Phase 1-2. The width of boundary area is approx. 30 m
considering the overlapping of surcharge sand (L=15 m) for PVD in Phase 1-2 as shown in
the following figure.
The gaps which might be occurred due to the different soil improvement method between
Phase 1-1 and Phase 1-2 are required an adequate countermeasure to mitigate the possible
residual settlements in the boundary area. The interlocking concrete pavement can be
usually recommended to cope with the residual settlement because of its easy maintenance
and flexibility for the uneven subsidence.
Phase 1-1 . Boundary area L=30000mm Phase 1-2
15000
!\ v+6.50‘ .
Geotextile sheet vE ; .‘Sur«;harge ‘San’d’ . § E
| +3,50 e S SR ! -
E e Filling send L e Al S T e
N ' W@zﬁi%«% ‘téié’fm S we T L e ST Fi!‘img Sa.nd
0P qu=2004/m N - S VNS
=3.90, AN LB AR BEE S AL ERE h . : ; R
| il welf AR RN
CDM = 1300 x 2 CDM ¢= 1300 x 2 | | | ‘ ‘ ‘ | | | | |
s wemown AT poleata
i ) ARRRRERRA R
T
| L7 4400 4400 4400

3.2.5
)
1)

00

Figure 3.2-30 Cross Section of Boundary between Phase 1-1 and 1-2
Basic Design of Port Facilities Developed for Phase 1-2
Container Terminal (Berth No.3)
Design Conditions
Objective Ship Size

The dimensions of the container ships “medium size (handy size)” used for the design of

new container terminal facilities are summarized below.

Dead Weight Ton (DWT): 33,750
Loading Volume (TEU): 2,550
LOA (m): 207
Beam (m): 29.84
Full Draft (m): 15.50
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Berth Length (m):

Berth Depth (m):

b)

450
-125m CD

Tide, Current and Wave Conditions and Design Wind

The design tide level, current, and wind of Patimban Port are taken from the design values

for Cilamya Port and they are summarized in table below. The figures are checked and

confirmed by the field survey and observations under the Survey Team in 2012. These

figures of the natural conditions are applicable to the design of quay wall of medium size

container ships.

Table 3.2-42 Tide, Current and Wave Conditions of the Patimban Port

1. Tide
High Water Level (HWL) +1.25 m CD (MSL+0.65 m)
Mean Sea Level (MSL) +0.6 m CD (MSL+0.00 m)
Low Water Level (LWL) -0.07 m CD (MSL-0.67 m)

2. Current (m/sec)

Maximum velocity 0.1 m/sec NWW
3. Wave at Berth,
Significant Wave Height Hy;3 (m) 0.80 m

Significant Wave Period Ti/3

Less than 5 sec

Source: The Survey Team

Table 3.2-43

Design Wind at North Coastal Area

Item Design Value Remarks
Wind Velocity V=49 m/s West Java area, 20 m/s Max. for last 30 years
p =245 kg/m2 h>30m
Wind Pressure p =196 kg/m2 9m<h<30m
p = 147 kg/m2 0Om<h<9m

Source: Technical Standards and Commentaries for Port and Harbour Facilities in Japan

Subsoil Conditions

The soil investigation at the planned site at Patimban was carried out from April to June in
2016 by JICA. The basic design of wharf structure Berth No.3 was reviewed and updated by
adopting the design ship size of 33,750 DWT, water depth of -12.5 m based on the
following soil data (BH-W23) obtained in the actual field survey by JICA in 2016.

Depth from the existing
seabed depth (-4.5 m)

Depth from 0.00 m CD

Soil Conditions

0.0mto-9.0m

-4.5t0-13.5m

Silty clay, soft,
N=0-2, C=6.1 kN/m?

-9.0mto-13.0 m

-13.5mto-17.5m

Silty clay, soft-slightly hard,
N=1 -8, C=24.4 kN/m?
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-13.0 mto -19.0 m

-17.5mto -23.5m

Silty clay, slightly hard - hard,
N=4 - 14, C=54.9 kN/m?

-19.0 mto -23.0 m

-23.5mto-27.5m

Silty clay, hard,
N= 18, C=109.8 kN/m?

-23.0 mto -25.0 m

-27.5mto -29.5m

Silty sand, hard,

N=18, ¢=35"
Silty sand, very hard,
-25.0mto-27.0 m -29.5mto-31.5m N=50, ¢=40"
Sand, bearing layer
-27.0 m to -31.5mto N= 50

Source: The Survey Team
d) Seismic Coefficient (Kh)
Kh=0.1
Kv= 0.0 (not considered)

e¢) Crane Loads

Quay wall structure of container terminal of medium size container ships is designed to

sustain the quay container cranes with the vertical and horizontal forces by operational,

storm and seismic action. There are a number of heavy loaded quay cranes in the world

market which require heavy foundation works of the quay wall structure. The following

wheel loads by crane rail gauges and crane loads of the popular types are taken for the basic

design of the wharf.

eleXoleolleloNeYe

Wheel base pitch

Source: The Survey Team

Figure 3.2-31

Table 3.2-44 Crane Loads

Arrangement of Crane Wheels

Seaside (kIN/Wheel) Landside (kN/Wheel)
During operation 408 352
Vertical - -
Load During no operation 429 561
(During storm)
During earthquake
(Kh=0.10G) 581 414
During operation 9 9
Horizontal : -
Load During no operation 65 65
(During storm)
During earthquake
(Kh=0.10G) 27 27

Source: The Survey Team
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f)  Live Loads

The following wheel loads of trailer trucks and standard trucks with fully loaded containers,

as handling equipment, are considered in the design of the apron.

Standard Truck (H22 - 44): 80 kN/wheel
Tractor Trailer (40°): 58 kN/wheel

g)  Static Load
The static loads acting on the apron are as follows;
during operation: 10 kN/m2
during earthquake: 5 kN/m2
h) Tractive Forces

Tractive force acting on a mooring bit is set 1,500 kN per unit and on a bollard is set 1,000
kN per unit for the vessels from 26,400 to 35,200 GT equivalents to 30,000 to 40,000 DWT

covering Panamax sizes as shown in the table below.

Table 3.2-45 Standard Values of Tractive Forces by Ships

Gross tonnage of ship Tractive 1‘(_}_1'00 aclling on Tractive l'orcc_ acting on
® mooring post l\oll.'|_1d
(kN) (kN)
110?1‘1:1[;‘3 ?l?a:ln;}m} 150 150
1101(1:::)';:.‘51212:Ti)()(} 250 250
sot more han 2,000 30 250
YWer 2

nﬁt )l\nc(;r-: l(]lll:]i?l a;.](‘JJIJU 350 350
ot more than 5000 500 350
1101(1)1;.;‘;05{::2:1] ;ilg,tl!mﬂ 700 500
no?l:lf:lg ?i?a?]u;;,lgﬂﬂ 1,000 700
|1n$)|::rf (llh( :1)1(,5301,11}:00 1,500 1.000
|1lll(|)r:z:'.c)ll:1‘ EI? nl(:;{];.‘flﬂﬂ 2,000 1,000

Source: Technical Standards and Commentaries for Port and Harbour Facilities in Japan

Complying with the following standard, the spacing of bollards will be 20 m for Post

Panamax vessels, and a minimum number of 8 units should be provided for each berth.
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Table 3.2-46 Placement of Bollards

Gross tonnage of design ship (1)

Maximum interval
between bollards (m)

Minimum number of
installation per berth (umt)

Less than 2,000

10-15

4

2,000 or more and less than 5,000

20

6

5,000 or more and less than 20,000

25

6

20,000 or more and less than 50,000

35

8

50,000 or more and less than 100,000

45

8

Source: Technical Standards and Commentaries for Port and Harbour Facilities in Japan

Fender System

In design of the fender system, to absorb the shock of ship berthing energy, berthing speed

of vessels with assistance is assumed to be 0.10 m/sec, perpendicular to the face line. The

corresponding berthing angle to the face line is taken as 6 degrees at quarter-point berthing

with the assistance of tug boats. Cell type fender (800H) is selected with a fender frame

(H-2.87 m x W-1.51 m) as parts of fender system. The energy absorption is 317 kN-m and

the reaction force is 746 kN.

The calculation of berthing energy of ship and reaction force are shown as follows;

<Vessel parameters™>

DT Loa Lpp B D d v
Vessel type
(ton) (m) (m) (m) | (m) | (m) | (m)s)
2,550 TEU
] 48,000* 207.0 | 195.0*% | 29.84 | 19.5% | 114 | 0.10
Container

Parameters with asterisk (*) are estimated.

where
DT : Displacement tonnage
Loa : Overall length
Lpp : Length between perpendiculars
B : Beam
D : Depth
d : Full Draft
v : Berthing speed

Calculation of berthing energy is based on the following formula:

Energy =%XV2 x Ce xCm x Cc x Cs

where

DT: Displacement tonnage (ton)

v : Berthing speed (m/s)

(kN-m)
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Ce: Eccentricity coefficient
Cm: Mass coefficient
Cc: Configuration coefficient

Cs: Softness coefficient
Ce is given by table below:

(K2 +R? - cos® Y)

Ce=
(K* +R?)

¥ =90’ (Simplified)

hence
2
Ce= EK)Z = 1 2
(K”+R7%) (Rj
1+ —
K
where

K = Radius of Gyration of the ship (m)

= (0.19- Cb +0.11) Lpp

DT

Cb= Lpp-d-B-p

p=density of sea water (1.025 ton/m3)
R = Distance to point of contact from center of mass (m)
=(0.50—¢ek) x Loax cos 0

; o = Ratio of the length and vertical line between length of the parallel side of the ship in
the berthing point height of the fender
=0.40

; € = Ratio of the longitudinal direction to measure the fenders interval of ship and the
vertical line between the length
=S /Loaxcos 0

; S = Fender interval (10 m)

; k = Berthing point
=0.5

Hence
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Vessel type e 0(°) v (©) Cb K (m) R (m) Ce
2,550 TEU
] 0.0486 6 90 0.677 46.5 36.2 0.623
Container

Cm is given by formula below in accordance with Shigeru Ueda Method:

nt-d
C,-B

Cm=1+

<Calculation results>

Berthing
Vessel type DT (ton) Ce Cm Cc Cs v (m/s)
energy (kN-m)
2,550 TEU
) 48,000 0.623 1.886 1.0 1.0 0.10 282
Container

The recommended fender system is 800H x 1m x 1m which has the following performance:

Rated Performance

Energy Absorption 317 kN-m

Reaction Force 746 kN

Spacing of rubber fenders is 10.0 m comparing the following four equations as shown in the

table below.
Table 3.2-47 Calculation of Fender Spacing
Case—1 Case—2 Case—-3 Case—4
Loa (m) B (m) Fender H h=H/2 -
2x(h(B/2+L"2/8B-h)"0.5 0.15L (BS) L/10 L/15
Container Ship 207 29.84 2.87 1.435 33.3 31.1 20.7 13.8
H: Fender height| Min = 13.8

Source: The Survey Team

2) Crown Height of the Berth

In Japanese standard, crown height of the berth is normally determined by the following
formula:

H =HWL + H1/3 (operational limited wave height) + (1.0 to 2.0 m) (1)
(large vessel with a water depth of 4.5 m or more and tidal range smaller than 3.0 m).

In the above formula H1/3 is often adopted as the limitation wave height for cargo handling
operation (i.e, 0.5m for container ships)
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The crown height affects greatly the construction cost of the port. The strength of the quay
wall structure and reclamation volume is proportional to the crown height. However, if it is
lower, the chance of the berth being flooded by high waves is bigger. In such a case, no

flooding condition is often checked as follows:
H=HWL + H1/3 (100 year RP) + (0.0 to 1.0m) (2)

The above HWL for condition (1) and (2) is subjected to a sea level rise allowance of 0.4m,

thus the conditions for top elevation of container berth are read as:
H=1.25+0.4 (SLR) + 0.5 (H1/3) + (1 to 2m) = 3.15 to 4.15m (condition 1)
H=1.25+0.4 (SLR)+ 1.3 (H1/3) + (0.0 to 1.0m)= 2.95 to 3.95 m (condition 2)

As a basic design of the container quay wall structure at the Patimban Port, the crown height
is set at 3.5 m CD (+2.9 m from M.S.L.) considering the ship size and required efficiency of

cargo handling operation.
3) Quay Wall Structure

The typical quay wall structure for the berth No.3 is as follows.

I 1250

10000 10000 10000
Crane Rail

Bollard 1000kN Type

Crane Rail Gonerete Paving

Fender Cell Type
800H +3.50

Base Course

HWL +1.25 150

o LWL-0.07

“Fifling Sand
L. v = 18kN/m

7= 100/
o =300

Sheath pipe

E Soil Improvenent /

qu = 200 kN/nf’/ N =177,

AN © = 100 k/mi © = 6.1 kN/mi

B / 7= SkN/mi
—lLoo :ﬁ Ground Level

Design water depth -12.50

Z14.70 Soil” [mprovement 7/ COM £ Sity Clay
qu = 280 m/m”/ N =47,
C = 100 kN/mi C = Zd.ém J
7= 5kN/m’,
- M1 oy M/ \siszsz. 3 ﬁ
s
g
g !
hid Silty Clay
2 s < u
g 2 8 2 N9
g = b= 2 C = 54.9 kN/m ¥'= 5kN/m
L4 4 4 kel i
JE N - S -1 I IS -~ N 1 [ - 5 s | I - 3.
K s g =3 “I
wH w | w3 m3 Silty Clay H
=3 £g =2 EE I
- wE w3 w 2 © =100.8 kN/m y'= TkN/mi |
FER 1 - JRn 1 { I 1 S | 1 St - | N 2~ e £ . B
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Source: The Survey Team

Figure 3.2-32 Typical Cross-section of Container Berth No.3
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Figure 3.2-33 Typical Plan of Container Berth No.3

(2) Berth No.8 (Government Service Boats, RORO ships and Waste Oil ships)
1) Design Conditions
a)  Objective Ship Size

This terminal is planned to be used by the government service boats (tugboat 3,500 HP),
RORO ships and waste oil ships.

The dimensions of ships used for the design of Berth No.8 are summarized below. Therefore,
the planned water depth is -7.0 CD m.

Table 3.2-48 Objective Ship Size and Corresponding Dimension of Berth

Tugboat (3,500HP) RORO ship Waste Oil ship
Dead Weight Ton (DWT) - 7,400 -
Gross Tonnage (GT) 192 13,770 105
LOA (m) 34.0 136.4 30.0
Beam (m) 9.4 21.3 6.7
Draft (m) 3.0 6.7 2.6

Source: The Survey Team
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b)  Tide, Current and Wave Conditions and Design Wind

The design tide level, current, and wind of Patimban Port are taken from the design values
for Cilamya Port and they are summarized in table below. The figures are checked and
confirmed by the field survey and observations under the Survey Team in 2012. These

figures of the natural conditions are applicable to the design of quay wall.

Table 3.2-49 Tide, Current and Wave Conditions of the Patimban Port

1. Tide

High Water Level (HWL) +1.25 m CD (MSL+0.6 m)

Mean Sea Level (MSL) +0.6 m CD (MSL+0.00 m)

Low Water Level (LWL) -0.07 m CD (MSL-0.67 m)

2. Current (m/sec)

Maximum velocity 0.1 m/sec NWW
3. Wave at Berth,
Significant Wave Height Hy/3 (m) 0.80 m

Significant Wave Period T3 Less than 5 sec

Source: The Survey Team

¢)  Subsoil Conditions

The soil investigation at the planned site at Patimban was carried out from April to June in
2016 by JICA. The basic design of wharf structure Berth No.8 was reviewed and updated by
adopting the design ship size of RORO ships, water depth of -7.0 m based on the following
soil data (BH-E11) obtained in the actual field survey by JICA in 2016.

Depth from the existing
seabed depth (-4.0 m)

Depth from 0.00m CD

Soil Conditions

0.0mto-7.0m

-4.0to-11.0 m

Silty clay, soft-medium,
N=1-5,C=15.2 kN/m’

-7.0mto -10.5m

-11.0 mto -14.5 m

Silty clay, medium,
N= 7, C=45.7 kN/m?

-10.5mto-15.0m

-14.5mto -19.0 m

Silty clay, medium,
N=17-22, C=122 kN/m?

-150mto-17.5m

-19.0 mto -21.5 m

Silty clay, medium,
N=24-32, C=177 kN/m?

-17.5 mto

-21.5mto

Silty clay, very hard,
N>50, C=305 kN/m?

Source: The Survey Team
d) Seismic Coefficient (Kh)
Kh=0.1

Kv=0.0 (not considered)
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¢)

g)

h)

Loads on Warf

Load is determined in consideration of the kind of cargo to handle, the type of packing,
quantity, the handling method and loading period, etc. Generally the cargo terminal applies
10 kN/m? to 20 kN/m? as ordinary load. Ordinary load is therefore determined as 20 kN/m?.
At the time of an earthquake berthing and tractive loads are considered to be abnormal,

determined as 10 kN/m?, half the ordinary load.
Live Loads

The following wheel loads of trailer trucks and standard trucks with fully loaded steel coil

and petro-products on the apron and wharf area are considered in the design of the wharf.

Standard Truck (H22 - 44): 80 kN/wheel
Tractor Trailer (40’): 58 kN/wheel

Tractive Forces

As shown in the following table, tractive force acting on a bollard is set 400 kN per unit for
the vessels from 10,000 to 20,000 GT since the objective ship size using this wharf is
maximum 13,800 GT.

Complying with the following standard, the spacing of bollards will be maximum 20 m for

the target vessels, and a minimum number of 6 units should be provided for each berth.

Table 3.2-50 Tractive Force and Interval of Bollards

. Interval Force Bollard LTI
Displacement Bollard Force . . throughout

Ship (ton) (kN) Bollard Upright Straight moorings

(m) Berth (kN/m) (KN / m)
2000 100 5-10 15 10
5000 200 10-15 15 10
10.000 300 15 20 15
20.000 500 20 25 20
30.000 600 20 30 20
50.000 800 20-25 35 20
100.000 1000 25 40 25
200.000 1500 30 50 30

Source: Books Planning Pier, Bambang Triatmojo, Indonesia

Fender System

In design of the fender system, to absorb the shock of ship berthing energy, berthing speed
of vessels with assistance is assumed to be 0.15 m/sec, perpendicular to the face line. The
corresponding berthing angle to the face line is taken as 6 degrees at quarter-point berthing
withOut the assistance of tug boats. V-type fender (1000H) is selected. The energy
absorption is 313 kN-m and the reaction force is 1100 kN.

The calculation of berthing energy of ship and reaction force are shown as follows;
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<Vessel parameters>
DT Loa Lpp B D d v
Vessel type
(ton) (m) (m) (m) | (m) | (m) | (m/s)
RORO ship
13,770%* 136.4 | 129.4*% | 21.3 | 6.8% 6.7 0.15
7,400DWT

Parameters with asterisk (*) are estimated.

where
DT : Displacement tonnage
Loa : Overall length
Lpp : Length between perpendiculars
B : Beam
D : Depth
d : Full Draft
v : Berthing speed

Calculation of berthing energy is based on the following formula:

Energy = E>< v? x Ce x Cm x Cc x Cs
2 (kN-m)

where

DT: Displacement tonnage (ton)

v : Berthing speed (m/s)

Ce: Eccentricity coefficient

Cm: Mass coefficient

Cc: Configuration coefficient

Cs: Softness coefficient
Ce is given by table below:

(K2 +R? . cos’ Y)

Ce=
(K> +R?)

¥ =90’ (Simplified)

hence
(K?) 1
c = =
(K*+R?) (RT
1+ —
K
where
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K = Radius of Gyration of the ship (m)

= (0.19- Cb +0.11) Lpp

DT

Cb= Lpp-d-B-p

p=density of sea water (1.025 ton/m3)
R = Distance to point of contact from center of mass (m)
=(0.50—¢ek) x Loax cos 0

; o = Ratio of the length and vertical line between length of the parallel side of the ship in
the berthing point height of the fender
=0.40

; ¢ = Ratio of the longitudinal direction to measure the fenders interval of ship and the
vertical line between the length

=S/Loaxcos 0
; S = Fender interval (10 m)

; k = Berthing point

=0.5
hence
Vessel type e 0 (°) v (®) Cb K (m) R (m) Ce
RORO ship
0.073 0 90 0.73 | 32.182 | 22.301 0.53
7400DWT

Cm is given by formula below in accordance with Shigeru Ueda Method:

nt-d
C,-B

Cm=1+

<Calculation results>

Berthing
Vessel type DT (ton) Ce Cm Cc Cs v (m/s)
energy (kN-m)
RORO ship
13,770 0.53 1.677 1.0 1.0 0.15 275.4
7,400DWT

The recommended fender system is V-type 1000H x 1.0 m which has the following

performance:
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Rated Performance

Energy Absorption 313 kN-m
Reaction Force 1,100 kKN

Spacing of rubber fenders is less than 9.0 m comparing the following four equations as

shown in the table below.

Table 3.2-51 Calculation of Fender Spacing

Case-1 Case-2 Case-3 Case—4
Loa (m) B (m) Fender H h=H/2 -
2x(h(B/2+L"2/8B-h)"0.5 0.15L (BS) L/10 L/15
RORO ship 136.4 21.3 1 0.5 15.5 20.5 13.6 9.1
H: Fender height| Min = 9.1

Source: The Survey Team

2) Crown Height of the Berth

In Japanese standard, crown height of the berth is normally determined by the

following formula:
H=HWL + H1/3 (operational limited wave height) + (1.0 to 2.0 m) @)
(large vessel with a water depth of 4.5 m or more and tidal range smaller than 3.0 m).

In the above formula H1/3 is often adopted as the limitation wave height for cargo

handling operation (i.e, 0.5m for container ships)

The crown height affects greatly the construction cost of the port. The strength of the
quay wall structure and reclamation volume is proportional to the crown height.
However, if it is lower, the chance of the berth being flooded by high waves is bigger.

In such a case, no flooding condition is often checked as follows:
H=HWL + H1/3 (100 year RP) + (0.0 to 1.0m) (2)

The above HWL for condition (1) and (2) is subjected to a sea level rise allowance of

0.4m, thus the conditions for top elevation of container berth are read as:
H=1.25+0.4 (SLR) + 0.5 (H1/3) + (1 to 2m) = 3.15 to 4.15m (condition 1)
H=1.25+0.4 (SLR)+ 1.3 (H1/3) + (0.0 to 1.0m)=2.95 to 3.95 m (condition 2)

As a basic design of the container quay wall structure at the Patimban Port, the crown
height is set at 3.5 m CD (+2.9 m from M.S.L.) considering the ship size and required

efficiency of cargo handling operation.

The ground level of yard pavement is set by applying this height.
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3)

Comparison Study of Quay Wall Structure

The quay wall structure type for Berth No.8 was reviewed by comparing three candidates
which are “Case-1: PC Pile Foundation”, “Case-2: Steel Pile Foundation” and “Case-3:
Steel Sheet Pile type”. The gravity types such as concrete blocks and caisson type are
apparently unsuitable for the cohesive subsoil conditions because their construction costs are
higher and construction periods are longer due to the necessity of soil improvement (e.g.
sand replacement, SCP, CDM, etc.) for the foundation.

Table 3.2-52 indicates the comparative study of berth structural type for Berth No.8. The
most optimal type is “PC Pile Foundation” as Case-1 because of its rapid construction,
cost-effectiveness and common structure type in Indonesia. Steel Pile type as Case-2 excels
in the construction period because of its less numbers of piles but the construction costs are
higher than Case-1. Steel Sheet Pile type as Case-3 has a merit of the easiest maintenance of

the three. However, it is the most costly and longest type of the three.
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The typical quay wall structure for Berth No.8 is as follows.
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Source: The Survey Team
Figure 3.2-34 Typical Cross-section of Berth No.8
Land Side
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Figure 3.2-35 Typical Plan of Berth No.8
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3)
1)

Soil Improvement
Selection of Soil Improvement Method

The objectives of soil improvement for the reclamation area in Phase 1-2 are to accelerate
the consolidation and to reduce the residual consolidation settlement occurred by the port
operation load same as Phase 1-1. But the difference between Phase 1-1 and Phase 1-2 is
mainly that Phase 1-2 is not required a rapid construction speed. Considering the natural
conditions and objectives, a suitable soil improvement method for Phase 1-2 was studied
and is summarized in the table below. The merit and demerit of three alternatives were

reviewed and compared in terms of cost and construction nature. The alternatives are as

follows:

— Prefabricated Vertical Drain Method (PVD) with pre-loading
— PVD with Vacuum Consolidation Method (VCM) and pre-loading
— Vertical Sand Drain Method (SD) with pre-loading

Table 3.2-53 Selection of Soil Improvement Method

Preload + Prefabricated Vertical
Drains

Vacuum Consolidation+
Vertical Drains

Preload + Sand Drains

General description

This method is to install vertical
drains into clay layer in order to
reduce the consolidation period.
Generally, the preload surcharges
are conducted together to accelerate
|the consolidation and increase the
soil strength.

This method is to reduce the pore
water pressure in the soil and increse
the effective consolidation stress
without the surcharge loads. The
vertical drains are used together to
accelerate the consolidation
seftlement.

This method is to install the sand
piles into the soft clay and increse
the soil strength.

*Lots of experiences
* Economical methods

*Many experiences of road works
*No stability issues happens

because no surcharge loads require.

*Many experiences of offshore big
projects

Phase I-1

Nt * The construction period can be
shorter compared with the preload
method.
*Construction period will be longer |*Few experiences of a large scale * Large volume of good quality sand
due to step-by-step procedure. project materials are required.
*Procurement of surcharge soils and | » Careful construction management |*A specialized sand piling
disposal of suplus soils are needed. |is required since it is necessary to  |equipment shall be provided.
* Laborious construction secure the airtightness.
Demerit management compared with others | * The settlement period is longer
than the pre-loading method.
* The increase of soil strength is
smaller because the increase of’
pressure is isotropic.
— 400 JPY/m3 560 JPY/m3 590 JPY/m3
Costs (1.00) (1.40) (1.48)
La'.gc_scf‘l" Suitable Not suitable Suitable
construction
v i G Not required Not required Required
procurement
Evamation fur Applicable Not applicable Not applicable

Source: The Survey Team
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2)

a)

In this project site, the combination of prefabricated vertical drain (PVD) and preloading
methods is recommended since it is easy for work, low construction cost, and no hazardous
impact for natural and social environment. However, the reclamation area behind the quay
wall structure should be improved by CDM same as Phase 1-1 due to the slide failure in

case of reclamation up to CD +3.5 m as indicated in Figure 3.2-20.
Prefabricated Vertical Drain (PVD)

Design Conditions

Design Surcharge Loads on Yard Area

The design surcharge loads on container terminal yard area are determined considering the

following container layout plan.

20ft Container
Full loads 30.48 ton*

122 m 244 m

\ 4

rail span

23.5m

Notes: *Maximum gross mass of 40 ft container is 30.48 tons per unit, which have been set by the “International Organization
for Standardization (ISO)”.
Figure 3.2-36 20 feet Container size and Layout Plan

As showing the above,
Containers per one row = 6 slots x 3.5 tiers x 30.48 tons per unit = 640 tons/row
Area per one row = 23.5 m in width x 12.2 m in length = 287 m*/row
hence
Surcharge loads = 640 tons+287 m*=2.23 t/m*=21.9 kN/m?% 25 kN/m?
Subsoil Conditions

The subsoil conditions and parameters of each soil layer are indicated below. The main soil
parameters of this calculation are obtained from the soil investigation results of bore hole
Wi2.

3-105



THE PREPARATORY SURVEY ON PATIMBAN PORT DEVELOPMENT PROJECT FINAL REPORT
IN THE REPUBLIC OF INDONESIA (JICA)

Surcharge : 25 kN/m2
Design ground level LOLLLLL  LLLLLLLL V+3.5m

Filling sand v=18 kN/m’?
Ground water level V+0.7 m

Filling sand v’=10 kN/m?

Existing ground V-4.5m
y’=7.39 kKN/m?
Cc=0.7623
Clay
Cv=0.000722 cm?*/s
e0=1.82
V-12.0 m
Clay N>10

b)  Consolidation Settlement

The final settlement resulting from the consolidation load can be calculated using the

following equation.

where

S: final settlement (m)

H: thickness of layer (m)=-4.5-(-12.0)=7.5 m

Cc: compression index=0.7623

eo: void ratio of soil in situ=1.82

po: overburden pressure in situ (kN/m?)=7’ x h/2=27.7

Ap: increase in consolidation pressure (kN/m?)=q+Xyh=25+102.4=127.4

hense,

S =7.5*%0.7623/(1+1.82)l0g(27.7+127.4/27.7)=1.52 m
¢) Determination of drain Interval

The drain interval can be obtained from the following equation based on the Barron theory
or Bio theory. It is pointed out that consolidation may be delayed due to the effect of the
smear, which means the disturbance of cohesive soil ground by drain driving, if the drain

interval is excessively small.
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D=pfnD,
where
D : drain interval (cm)
S factor related to arrangement of drains

with square arrangement, 5= 0.886, and with a triangular arrangement, = 0.952.

D,
n ip=—
D,

D, : effective diameter of drain (cm)

Dw : diameter of drain (cm)

Cun

DS

T} parameter similar to time factor 7, ' =
¢,;, : coefficient of consolidation related to flow of water in horizontal direction (cm2/min)

{ : consolidation time (min)

The relationship between the degree of consolidation and elapsed time can be obtained using

the following equations.

where
T, : time factor of consolidation for flow of water in horizontal direction
¢,  coefficient of consolidation for flow of water in horizontal direction (cm2/min)
t : elapsed time from start of consolidation (min)
D, : effective diameter of drain area {cm)
Dw : diameter of drain (cm)

The effective diameter of drain area De is the diameter of an equivalent circle that has the
same area as the soil being drained by a sand pile. The relationship between De and interval

of the drain pile D is as follows:

De=1.128D  for square grid pattern.
De = 1.050D  for equilateral triangular grid pattern.
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Assumed consolidation U= 95% at t = 05 yr 5 6 mth-> T, = 0.02

thl'—::é{:l'—::;=0.943
Improvement methc PVD
Diameter of drain D, = 5 cm
Drain arrangement 1 (1 - for square; and 2- for triangula
Arrangement factor b 0.886 (-)
Consolidation facto Cy, =  0.0866 ¢m’/min assumed: C,,= 2x  C,
Time factor i 3 t 182.5
(to estimate n): b = G x —D“!_ = BT = 52 0.632

n 31
Effective drain dia. D, = 155 cm
Drain interval D = 1373 ¢cm
100 T T T T Ty LI L T T T

- i L=
: I | I OF 020507030 3

50

n 10

€y (ent/min)
i (d)

D, (cm)

A L l.lllll A i} llll.lJ L i} lllllll L AL L LLLL
0.0001 0.001 0.01 0.1

7}.

i

t o = ———
a
b

As the calculation results, the drain interval is 1.4 m for square grid pattern to obtain 95% of
consolidation ratio in six months. The consolidation settlement curve is shown in the figure

below.

1600

1400

1200 -

1000 -

800 -

S {(mm)

400 -

200

Figure 3.2-37 Consolidation Settlement Curve
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d) Examination of Stability

The examination of the stability of the improved ground is performed by circular slip failure
analysis with the modified Fellenius method. The results of stability analysis of the improved

ground by the PVD stabilized body at the seawall side are shown below.

1,45 140137137 139 1. 451,56 1.50
TAP LI LIS LIS L0, 451,46

142 L AT 33132 1,32 1350, 4] 1. 48

141 136132130 1. 391 320,35 1. 54
142135100128 1. 28 L300, 35 1. 49

1431857, 28 1. 281,26 1. 281,35 1. 47

140337026125 1. 241. 281. 35 1. 48

8
] 125 12840 1.4] 1.54

Figure 3.2-38 Circular Slip Failure Analysis (during construction: Fs=1.25 > 1.1 OK)

S 162652322 212.993.213.906.03

G062 572 192 122663, 133, 7§0.04

LO32.342.072062.763.1)3.7) 6. 22

U124 98206 2. 8] 3. 083 64067

?.EI?.GD TE32 162,773,003 6] 6.75

2.5 1762312773, 1p3. 643,12

1
N R E B [ I N IO N “1’51.\*142.&3.33.9“3
L5 | Sl |22 ETA 008 7) 4 408 8

Figure 3.2-39  Circular Slip Failure Analysis ( ordinary: Fs=1.77 > 1.3 OK)
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3)

OB 2163165 1. 647872 2%
1.941.!’ I.ﬁkl.:l l.l‘k].ﬁ#].s rn
|.SAI.'|‘I |.¢|..’MI.G |.ﬁ}|.1 rH

TBE1. 61921521, % 'I.Gfl.! L2
1.831.621.451.531.58 1.6
L8 I.SII. 1.551.61 1.671.7145.70

e __MTg T.s'.:tl.s 1.611.751.85 3. 82
| 551,67 181 1.942. 044, 10

1722 24

o

Figure 3.2-40 Circular Slip Failure Analysis (seismic: Fs=1.40 > 1.3 OK)
CDM

Figure 3.2-41 indicates the result of circular slip failure analysis in case of the surcharge
filling (CD +6.5 m) with very gentle slope (1:5) on the existing seabed. The safety factor of
the analysis result is only Fs=0.69 less than the required value 1.1 in construction situation
because the existing subsoil condition consists of a very soft clay in Phase 1-2 area
according to the soil investigations. Therefore, CDM soil improvement is needed in the area
behind the quay wall structure same as Phase 1-1. The result of circular slip failure analysis
in case of the surcharge filling with CDM is obtained Fs=1.55 > 1.1 as indicated in Figure
3.2-42.
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Min. safety factor FsMN = 0.680
Center of arc X = 11.33 (m)
¥ = 1694  (m)
Radius R = 34.44 (m)
Resisting moment MR = 405490  (kNm)
Sliding moment MD = 58749.6 (kNm)
Saturated Wet Rate of Horizontal Vertical
Layer Unit Unit Friction Cohesion Increase of Seismic Seismic
Mumber Weight 3 Weight 3 Angle i Cohesion Coefficient Coefficient
(kN/ni") (WNm™) | (Degree) (kMm%
1 15.10 15.10 0.00 6.10 0.00 0.000 0.000
2 15.10 15.10 0.00 24.40 0.00 0.000 0.000
3 15.10 15.10 0.00 54.90 0.00 0.000 0.000
4 17.10 17.10 0.00 108.80 0.00 0.000 0.000
5 20.00 18.00 35.00 0.00 0.00 0.000 0.000
[:] 2000 18.00 40.00 0.00 0.00 0.000 0.000
7 20,00 18.00 40,00 0.00 0.00 0,000 0,000
8 20.00 18.00 30,00 0.00 0.00 0.000 0.000
Water unit weight = 1010 (kN/m)
20— EmEnaEEaz
) 18 V+6. 5m 19
1:5 -
0 = ; ! B
1 2 3
L
4 5
[ =5 |—% 7
20 i [ 9
g : !
14 ——] 15
16 [z 17
-40
I | I I | | I | |
-40 -20 20 40 60 80 100

Figure 3.2-41 Circular Slip Failure Analysis (during surcharge: Fs=0.69 < 1.1 NG)
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Min. safety factor FsmMn = 1.554
Center of arc X = 925 (m)
Y = 2371 [G)]
Radius R = 2821 (m)
Resisting momant MR = 172254  (kNm)
Sliding moment MD = 110859 (kMNm)
Saturated Wet Rate of Horizental Vertical
Layer Unit Unit Friction Cohesion Increase of Seismic Seismic
MNumber Weight 3 Weight 3 Angle Cohesion Coeflicient Coefficient
(D /m®) (N/n)_| (Degree) KN/,
1 15.10 15.10 0.00 6.10 0.00 0.000 0.000
2 15.10 15.10 0.00 24.40 0.00 0.000 0.000
3 15.10 15.10 0.00 54.90 0.00 0.000 0.000
4 17.10 17.10 0.00 109.80 0.00 0.000 0.000
5 20.00 18.00 35.00 0.00 0.00 0.000 0.000
(] 20,00 18.00 40,00 0.00 0.00 0.000 0.000
7 2000 18,00 40,00 0.00 0.00 0.000 0.000
8 2000 18.00 30.00 0.00 0.00 0,000 0,000
9 15.10 15.10 0.00 6.10 0.00 0.000 0.000
10 15.10 15.10 0.00 24.40 0.00 0.000 0,000
11 15.10 15.10 0.00 300.00 0.00 0.000 0.000
Water unit weight = 1010 (kN/m)
20 — o
B 18 v+6 5|'|'| 19
-
gL e e e (51 2o e e S e
1 T 24 3
_ 1 | :
y ] T —— o] i
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Figure 3.2-42 Circular Slip Failure Analysis (with CDM: Fs=1.55> 1.1 OK)

4)

Typical Cross Section for Phase 1-2

The typical cross section of container terminal for Phase 1-1 is shown in Figure 3.2-43.
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33

3.3.1

(D

Port Operation Supporting Facilities

The utilities supply system to the Patimban Port is planned by the following concept.

Port Administration Office, representing Port Authority of the Patimban Port (PA) will
develop the storage facilities with necessary capacity required by all terminals to be
developed in Phase 1 and 2 in the Patimban Port. Each operator of respective terminal will
install necessary water supply pipes, reservoir tanks and power supply cable,
transformer/substation from the main storage facilities as developed by PA to each terminal

for their own demands responsibility.

In this section, the demands of water supply and power supply for Phase 1 project of the Patimban
Port is estimated based on the similar size of container handling capacity terminals in ASEAN
region.

Water Supply

Demands and Facilities of Water Supply

The water supply to the vessels, fire fighting and buildings are considered necessary.

The demands of the water supply for the Phase 1 facilities are estimated from the similar
scale of the container handling terminal. The following terminal facilities will be developed

as Phase 1 Project

Facilities Area to be developed (ha)
Truck Waiting area 11.5
Utility Facility area 17.0
Port Administration area 7.0
Inspection area 1.0
Container Terminal No.1+No.3 40.0
Container Terminal No.2 40.0
Car Terminal 26.0
Ro-Ro Terminal Facility 5.0
Port Service Boat yard 2.0
Waste Oil Treatment Facilities 2.0

All the facilities of Phase 1 are scheduled to be constructed by 2023, but parts of these
facilities will be constructed within the 3rd quarter of 2019 for opening the partial terminal
operation. Public utility supply for Patimban Port is needed by this target time. Accordingly
the public utilities supply have to be developed by early of year 2019.
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Based on the master plan of the Patimban Port the water demand is required for the port

operation as shown in table below.

Table 3.3-1 Requirement of Water Supply for Terminals Phase 1

Demand Design
1) Domestic Consumption
1-1) Port Administration management office 15 ton/day
(Public PA)150persons
1-2) Terminal operator office (operator, 200persons) 50 ton/day
20 t/ x 2 terminals and 10 ton for car terminal
1-3) Terminal operation works shop, washing equipment; 100 ton/day
50t/ x2 CNT
1-4) Terminal back up area on the coast area 50 ton/day
1-5) Water sprinkle in the yards; 10 ton/terminal/day x 3 30 ton/day
1-6) Losses 10 %
2) Ship Supply by operator
2-1) 1,000 ton /day/Container terminal berth x 3 berths 3,000 tons/day
2-2) 100 ton/day/ Car terminal berth x 2 berths 200 ton/day
3) Fire Fighting
3-1) Maximum Reserve 200 tons
4) Demands per day (Approx.. 3,670ton/day, say; ) 3,700 ton/day

Source: The Survey Team

Required facilities for water supply will be developed by sharing PDAN and Port Authority

(PA) as follows:

3-115




THE PREPARATORY SURVEY ON PATIMBAN PORT DEVELOPMENT PROJECT FINAL REPORT
IN THE REPUBLIC OF INDONESIA (JICA)

Water intake Water » Ground Water p| Service Area
Treatment 13km Tank Pusakanagara
Plant Plant (dia.250mm) (Pamanukan) Sub-district
(Binong) e — = Cap. 1,000 m3
At Tagum Timur 8,640 ton/day 13km
dia.200mm)
Water
Treatment
Plant 18km Back-up Area
(Compreng) e Phase 2: 96ton/day
4300 ton/day (Pipe dia 250mm) With reservoir 100 ton
Operating — — w= w= w=p Overhead _Tank 20 ton
from Oct 2016 I2 km between Pump station
Developed by BA-port I
PDAN s Y
Patimban Port area Septic Tank of
Phase 1-1: 660ton/day waste water
Phase 1-2: 3,100ton/day 96ton/day
To be developed Total: 3,700 ton/day
by the Project With reservoir 3000 ton |
Overhead Tank 100 ton . v
Pump station Dlscharge to the Sea
I I (sludge is collected)
I v

Septic Tank of
waste water
500ton/day

v
Discharge to the Sea
(sludge is collected)

Ship supply
3,200ton/day

Figure 3.3-1 Boundary of Water supply project between the water supplier and DGST

Water supply system of the Patimban Port consists of water reservoir (Ground Tank about
3,000 ton, 50m x25mx3m), pump house (50mx25m), elevated water tank (50m height).
These facilities will be developed by the project budget funded by Japanese ODA Loan..

The distribution system from this reservoir to each terminal for general purpose of the office,
ship, hydrant, and firefighting inside of the port area will be developed by each operator for
their own use. The water supply pipes in the terminal area will be connected with the main

water supply reservoir in the project site of the Patimban Port.

The outdoor-hydrant boxes are installed in the Maintenance Shop and CFS. The
indoor-hydrant boxes are provided for the other buildings. The water supply pits and
pipeline along the berth of the terminal will be installed to supply the water to ships.

The pump capacity and overhead water tank height will be worked out to meet that the
minimum pressure at the farthest supply point should be 50 psi for the domestic demand and
ship supply, while much higher pressure of pump will be selected to transmission of 65 psi

for the fire fighting.
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2)

The industries to be worked in the port back up area will require the water supply. Its demand
is estimated around 660 ton /day, The required facilities will be water reservoir (Ground tank
about 20m x 20m x1.5m), pump house (20m x20m) and elevated water tank (30 m height).
These facilities will be developed within the backup area by DGST own budget.

Water Supply Resource

Regarding the water source for Patimban Port Terminal, the Regional Water Supply
Corporation (PDAM) in Subang has the water treatment and supply facilities at Compreng

New Water Treatment Plant, which have idle production capacity around 30 liter/second
(Ips).

The existing water supply system of PDAM for the regional service is as follows;

Raw water source of this Taruma Timur Irrigation is from the Dam Jateluhur located suburb
of Bandong city. This Taruma Timur Irrigation takes the water volume of 100 LPS through
submersible pump 2 units to Water Treatment Plant of Compreng Sub District. The water
after treated at this plant is transhipped to Ground Water Tank (water reservoir) at the Port

site (1,000 m capacity) by clean water transmission pipe.

PDAM explains that WTP at Binong was developed to take water volume of 100 LPS for
towns and villages of Subang and its demands is being growing. New WTP at Compreng
was developed to take water volume of 50 LPS for supply water to the coastal area of

Patimban.

PDAM had already installed the water supply pipe of 250mm dia under the ground from
water treatment of Binong to the Patimban area. But the water supply capacity at Binong is
limited and can only serve to the port for initial stage of 2019 around the demands of 15 LPS
(1,200 ton/day). Additional water supply and treatment facilities and transmission pipes to

the new port area are required to meet the demands of 3,700 ton/day for Phase 1 project.

PDAM Subang plans to supply water up to ground reservoir of Patimban Port from the Water
Treatment Plant (WTP) at Compreng Sub District, which started its commission in October
2016 and install transmission pipe of 250 mm dia to supply the water to the neighbour of the
WTP in the distance of 4.0km. The Compreng WTP has enough capacity of S0LPs to supply
the required demands of water supply for Phase 1 of the Patimban Port.

PDAM plans to supply the water to the Patimban new port area by installing a new
transmission pipe of 250mm dia under the ground from the existing pipe of 4.0 km away of

the Compreng treatment plant in the distance of 17.89 km.

The PDAM guarantees to supply the initial demands by the existing arrangement of
installing transhipment pipes from the new Compreng WTP to the ground reservoir of the

Patimban Port area. However the following counter measures are required.
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- Need additional raw water intake pump (Submersible pump) and clean water
transmission pump (centrifugal pump) and distribution pump

- Water Treatment Plant at Compreng is not operated its full capacity of 100 LPS but 30
LPS due to the limited capacity of submersible pump

- Need to develop new water treatment plant for serving to the Stage 2 of Phase 1  after
2023 to meet the demands of 45LPS (3,700 ton/day)

There is no possibility by private water supply companies in Subang region to supply water
to the Patimban Port.

According to the result of laboratory test of raw water source, the water taken at Taruma
Timur irrigation meets the standard of water supply (class 2). The water from this
irrigation was tested in 2010 at the laboratory of UPTD Labkesda Subang. The result was
found cleared below the maximum standard specified by Potable water quality standard
decree of Health Ministry No. 492 year 2010.

It is checked that the above result of treated water is to meet the standards of WHO before

distributing to the new port area.

The existing water supply networks from the Tarum Timur Irrigation to the Patimban Port
area by PDAM Subang is shown below.

New Water Treatment Plant Ground Tank 3.000 ton include Pumping

Compreng Capacity 50 LPs Station (Patimban Port responsibility)
(PDAM Subang)

>

New transmission Pipe Dia. 250 mm HDPE Pipe To Patimban Port

SDR 17 (PN.10) Length + 18.000 meters (PDAM Building Area
Subang responsibility)
Source: The Survey Team

Figure 3.3-2 Plan Schematic of water supply system from Compreng to the Port
3) Raw Water Source and Water intake

Raw water source is Tarum Timur irrigation and PDAM has SIPA (Surat Izin Pengambilan
Air) 200 Ips. Currently PDAM take raw water 150 LPs (100 LPs for WTP Binong and 50

LPs for WTP Compreng). Quality of raw water source is as follow :
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Table 3.3-2 Quality of Raw Water Source

No Parameters Units Maximum Result of
Standard (*¥) Laboratory
1 Odors - No Odors No Odors
2 TDS Mg/l 1000 128
3 Turbidity NTU - 78,39
4 Fe Mg/l 0,5 0,22
5 Fluorida Mg/l 1,5 1,05
6 Hardness CaCO3 Mg/l - 79,34
7 Chloride Mg/l 300 75,28
8 Mn Mg/l 0,2 0,387
9 Nitrat as N Mg/l 10 1,34
10 Nitrit as N Mg/l 0.06 0,978
11 pH 6-9 7.3
12 Sulphate Mg/l 300 76,59
13 Organic Matter (KMnO4) Mg/l 10 6,44
14 Residual Chlor Mg/l - 0,00

Source: Laboratory result of UPTD Labkesda Subang

(**) Peraturan Gubernur No. 12 Tahun 2013 Tentang Baku Mutu dan Pengendalian Pencemaran Air

4

According to the result of laboratory test of raw water source at the Tarum Timur irrigation

the water meets the standard of water source for water supply (class 2).
Water Treatment Plant at Compreng

New water treatment plant of the Compreng is constructed by steel sheet material with
capacity of 50 LPs. Type of treatment plant is conventional which is coagulation,
flocculation sedimentation and filtration. PDAM Subang has already been commissioning
from early October 2016.

According to result of laboratory test the quality of water treated is under the standard
drinking water Permenkes 492 Tahun 2010 (Potable water quality standard decree of Health
Ministry No. 492 year 2010), and the result of the test is shown below.
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Table 3.3-3 Potable Water Quality Standard by Ministry of Health

No Parameters Units Maximum Result of
Standard Laboratory
1 Odors - No Odors No Odors
2 TDS Mg/l 500 107
3 Turbidity NTU 5 0,87
4 Fe Mg/l 0,3 0,19
5 Fluorida Mg/l 1,5 0,89
6 Hardness CaCO3 Mg/l 500 76,18
7 Chloride Mg/l 250 69,18
8 Mn Mg/l 0,4 0,3
9 Nitrat as N Mg/l 50 6,9
10 Nitrit as N Mg/l 3 0,47
11 pH 6,5-8,5 7.4
12 Sulphate Mg/l 250 82,59
13 Organic Matter (KMnO4) Mg/l 10 3,62
14 Residual Chlor Mg/l - 0,4

Source: Laboratory result of UPTD Labkesda Subang

)

Transmission Pipe

PDAM Subang installed transmission pipe length around 4.000 meter from the Compreng
WTP already. PDAM need to add new transmission pipe up to Patimban Port around 17.890
meters with diameter 250 mm up to the port area. See below the Figure 3.3-3 of

transmission pipe plan.

In the middle of March 2017 DGST and PDAM had hold the meeting to discuss the
responsible scope of the construction works between DGST and PDAM and agreed the
following divisions. See the Figure 3.3-4 of the Construction Division of facilities

development.

e PDAM shall be responsible of developing water supply pipe installation up to the
existing national highway (distance of pipe, about 9.6km) and construction of water
reservoir planned at the existing national highway and water supply pipe is

extended to connect the supply pipe to the port starting point at the access road.

e  DGST shall be responsible of developing water supply pipe installation (distance of
pipe, about 9.3km) from the connecting point at the National highway up to the port
administration area through the port back up area and construction of water
reservoir tank at the utility area in the offshore port area, thereafter the supply pipe

is extended to the port administration offices and supply to ships alongside the berth.
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DGST shall be responsible of developing sewage treatment facilities from the port

administration offices to septic tank within the port area.

TRANSMISION PIPE PLAN FROM
WTP COMPRENG TO PATIMBAN PORT

' ‘E’ELABUHAN

Pipe Dia 250 mm Length

PIPA dia. 250, P = 17,2 KM

)s 8,
Usak
‘q-
/" Neg 8ra.

Pipe Dia 250 mm Length

TP KERTAJAYA

PIPA dia. 250, P ='8,56 KM ; Existing End Pipe Dia 250
> : mm Length 4.000 m

WTP BINONG '

? »
/> WTP COMPRENG ,

F 4

Source: The Survey Team based on Google map
Figure 3.3-3 Transmission Water pipe line from Water Treatment Plant at Compreng

to Patimban Port
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Based on the above agreement of construction boundary of facilities development by both
parties the construction boundary of water supply facilities is clearly identified the scope of

works of each party as shown on the geographic maps below.

Connecting point PDAM pipe and DGST pipe along National highway

PDAM con'étruction range DGST construction range

Water supply pipe
L @250mm
" L=9.3km

f' 1
National
Route 1

7 Mionesay
NUIsI npies

WYOslll DMOFOE WE3D
VoA
7 e
VIVOVYNYNYS
NVLVINV O

From water -
purifying plant &

VAVIVEVSNd
NVLVINVIIM

TN 0RO Y

N vEX

Source: The Survey Team

Figure 3.3-4 Construction Division of Water Supply Facilities between DGST and PDAM
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Preliminary plan of development of Ground Tank and Elevated Tank at new port area

Based on information above, the water supply to Patimban Port will be planned from Water

Treatment Plants at Compreng.

The transmission pipe from Treatment Plant at Compreng is planned up to the port

management office area in the off shore terminal of the Patimban new port.

Point Connection Ground Tank 3.000 ton
Existing include Pumping Station, 2
Distribution Pipe pumps and Q =45 LPs

to New Plan Head loss 90 meters
Transmission Pipe \

to Patimban

\ New plan transmission
Pipe Dia. 250 mm

HDPE Pipe SDR 17

(PN.10) Length + 8.000

meters

Source: The Survey Team

50 Meters

—>

To Patimban Port
Building Area

Figure 3.3-5 Development Plan of Ground Tank and Elevated Tank in Patimban Port area

(7 Water Demand Allocation to the facilities
The water demands allocation to each terminal area is worked out as follows

Table 3.3-4 Water Supply Demands at discharge points

No Description Water Demand Note
Ton/day LPs

D-1 Port Administration Area 97 1.123 Calculation of water
D-2 Roro Terminal 135 1.563 demand include losses 10%
D-3 Car Terminal 200 2.315 and Fire Fighting each area
D-4 Port Service Yard 58 0.671 25 ton/day
D-5 Utility Facility Area 80 0.926
D-6 Truck Waiting Area 50 0.579
D-7 Container Terminal 1 1525 17.650
D-8 Container Terminal 2 1525 17.650

Source: The Survey Team

Design Criteria of Allocation to each terminal

e Velocity between 0.3- 3 m/sec

e Roughness of pipe 100
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e  Minimum pressure at farthest supply point 50 psi (34 m = 3.4 bar) for domestic demand
and ship supply. For fire fighting 65 psi (45 m = 4.5 bar)

e Detention time of reservoir (ground + elevated) 20 hours

T\ \

) D-7 D-8

D-3

Q\‘ D-4

Figure 3.3-6 Water Demands Allocation

Source: The Survey Team

(8) Hydraulic Calculation

Hydraulic calculation is made by using EPANET software. The result of output is shown
below:

Source: The Survey Team

Figure 3.3-7 Demand, Head, Length and Pipe Diameter
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Breakdown of pipe diameter:

e Pipe diameter 200 mm length 3.193 m
e Pipe diameter 75 mm length 390 m
e Pipe diameter 50 mm length 690 m

Output from the software
Regarding to hydraulic calculation result below, all the velocity higher than 0. 3 m/sec and
below 3 m/sec.

Table 3.3-5 Result of hydraulic calculation

Node ID Base Demand Demand Head
LPS LPS m

Junc 2 (0] 0] 49.61

Junc 3 1.563 1.56 48.04

Junc 4 1.123 1.12 45.3

Junc 5 0.926 0.93 44 .46

Junc 6 2.315 2.31 44 .28

Junc 7 0.671 0.67 40.08

Junc 8 0.579 0.58 43.1

Junc 9 17.65 17.65 33.41

Junc 10 17.65 17.65 30.73

Tank 1 #N/A -42.48 50

Link ID Length |Diameter Roughnesy Flow |Velocity :::dloss i::::::n
m mm LPS m/s m/km

Pipe 1 25 200 100 42.48 1.35 15.42 0.033
Pipe 2 390 75 100 1.56 0.35 4.04 0.048
Pipe 3 300 200 100 40.91 1.3 14.38 0.033
Pipe 4 313 200 100 16.46 0.52 2.67 0.038
Pipe 5 200 200 100 23.33 0.74 5.08 0.036
Pipe 6 690 50 100 0.67 0.34 6.09 0.051
Pipe 7 300 200 100 20.34 0.65 3.94 0.037
Pipe 8 570 200 100 15.54 0.49 2.39 0.038
Pipe 9 885 200 100 35.3 1.12 10.94 0.034
Pipe 10 885 200 100 17.65 0.56 3.03 0.038

Source: The Survey Team

C)] Ground Reservoir and Elevated Tank Plan

The capacity of ground reservoir is planned to 3.000 m3 with dimension of width 25 meter,
length 30 meter and height 4 meter. The ground reservoir is design to construct by
reinforced concrete with K-350. Ground reservoir consist of dividing two (2) compartment,
each compartment volume 1.500 m3. The concept drawing is shown in Figure 3.3-8 of
Ground Reservoir 3,000 m3.
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Longitudinal section of Pump Building Cross section of Pump Building

Source: The Survey Team
Figure 3.3-8 Ground Reservoir 3,000m3
The capacity of elevated water tank is set at 100 m3 and height level is set at 50 meter from

the ground level. Construction of elevated tank is made by reinforced concrete with steel

pile for supporting structure as shown the figure of elevated tank

Source: The Survey Team

Figure 3.3-9 Concept Drawing of Elevated Tank
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(10)  Pumping Station Plan

Dimension of pumping station is planned with the width 16 meter and length 30 meter.
Construction is made by reinforced concrete K-175. Number of pump is three (3) units.
Type of pump is centrifugal pump positive suction. Specification of pump is set at the flow

43 LPs and Head 55 meter. Operation pump is one and two pumps standby.

E_ 8
Eb ] =
£ ..
g ® —
=
£
@

- £ = e poenpetursd arne Tl sds . com

Source:The Survey Team Centrifugal Pump Positive Suction

Figure 3.3-10 Concept Drawing of Centrifugal Pump Positive Suction

e B B 3

Pt:lm}
30
16
i
POTONGAN PUMPING iategplins i
HOUSE MEMANJANG
SKALA1, 50 SMALI
Longitudinal section of Pump Building Cross Section of Pumping Building

Source: The Survey Team

Figure 3.3-11 Concept plan of Pumping Station
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(11) Supporting Building Plan

Supporting buildings of water supply facilities consist of office building and security
building. Dimension of office building for 30 workers (each worker 5 m2) is 150 m2.
Dimension security building is 20 m2. The concept plan of supporting buildings is shown
the figure below. These supporting buildings are planned at the Utility Area located in the

port administration area to be develop under Phase 1-1 Project.

AW
0EPMY WK - WPHG

u
g:
) {
l -= g\l v
L =

Source: The Survey Team

Figure 3.3-12 General plan of Water supply Supporting Building
(12)  Further actions required for processing the water supply development plan

The following subjects shall be clarified during detailed design stage.

*  Need to check on the field the residual head at point plan connection pipe during peak
hour demand (minimum flow).

*  The location of establishing water supply facilities proposed by the consultant is inside
the port administration area to minimize the cost of Port Administration office.

e The water supply facility is required for the industries working in the Back up area. It is
required that DGST should prepare the development plan of the back-up area and work
out the water demands as earlier as possible and inform PDAM the required demands
of water supply, target date of supply water and location and area to develop the public
utility facilities.

While the water supply system of the port will be required to commence the supply to port

management facilities and terminal area from the end of 2019 to meet the demands for

partial operation of terminal in 2019.
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PDAM requests for DGST to submit the official request letter stating the following subjects.
Since PDAM shall ask the budgets required for the proposed facilities development to the
central government Ministry of Public Works and Housing. DGST agreed to issue such
request letters to PDAM when the Japanese ODA loan is pledged. DGST cannot ask without

ensuring the budget allocation.

e To provide the required water volume and target time indicating the year of

commencing its operation for Phase 1-1 and Phase 1-2

* Demands of Phase 2 (40,000 ton per day) to develop required facilities of water
treatment plant and distribution pipe lines between this treatment plant to the new port

and
*  Expansion of the existing facilities with the necessary budget allocation.

The construction works of required water treatment, supply distribution pipe line facilities
and sewage treatment facilities shall be started as earlier as possible. PDAM intended to start
the construction works of Phase 1-1 by 2017 budget and facilities of PDAM shall be made
operational by the end of 2018 to supply the required volume of water Phase 1-1 to the

Patimban Port area.

However the original plan of PDAM was updated due to the late issuing the request from
DGST. The original plan was reviewed under the present situation and prepared the work

schedule of construction of PDAM portion and DGST portion as shown in Table below;

Table 3.3-6 Work Schedule of Construction Works of PDAM and DGST Portion

Works Item 4t Qt M Qt 31 Qt

2017 2018, 2018 2019
314 Qt 1t Qt 4" Qt 1 Qt

Work Schedule of construction of PDAM Portion

Requests from

DGST

Design works

Select contractor

—

Construction #
Work Schedule of construction of DGST Portion
Design Works =
Select Contractor  ——

Construction

#

Source; The Survey Team

PDAM had already made request to the Central Government for the budget of 2017 to

implement the construction works of Patimban Port Development. PDAM waits for the
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request letter from DGST, which must be received before August 2017 to meet the target
date of 1* quarter of 2019.
3.3.2 Electric Power Supply System
(D Electric Power Demands for Phase 1

Electric power demand for the container terminal and auto terminal for Phase 1 is

summarized in table below.

The electric power requirement of Patimban Port will be obtained from the National Electric
Cooperation (PLN) in Subang Region. A standby generator set for emergency purpose of the

office use in the terminal will be installed.

Table 3.3-7 Requirement of Power Supply for Terminals Phase 1

Demand Source Design Demands/terminal Design for Phase 1
Gantry Cranes per Unit; 3,300 KW x 6 19,800 KW /terminal 19,800 x 2 terminals and
units/terminal for ULCS 7,500 KW 7,500 =47,100KW for
Gantry Cranes; 2,500KW x 3 units/wharf for Phase 1
medium size
Reefer Container per Unit, 12kw/reefer, 50 600 KW/terminal 1,200KW
units/terminal
Lighting for yards/terminal, 180 KW, 360KW
X ray inspection etc.
Offices, workshops, for container terminal 300 KW, 600KW
Water supply pumps, x ray inspection 180 KW/terminal 360KW
/container terminal
Power supply for Car Terminal 200KW 200KW
Port Management office and government 200KW 600KW
service buildings
Power supply for Port Backup area 360 KW
TOTAL DEMAND 28,960RW 50,780 KW

Source: The Survey Team

Stage-wise Power Demands at Soft Opening stage, Phase 1-1, Phase 1-2 and Phase 2 are

estimated based on the scope of works of the basic design and shows in Table 3.3-8.
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Table 3.3-8 Stage wise Power Demands from Soft Opening stage to Phase 2 stage

. Demands for Phase
Demand Source ST (QIpEniy S5 1-1, half capacity Demands for Phase 1 Demand§ .for s 2
2019 . additionally
terminal
Ga'ntry Cr.anes per Unit; 3,300 KW x 6| ' 19.800 x 2 terminals and
units/terminal  for ULCS. Gantry| No Gantry cranes No Gantry crane 19,800 x 2 terminals and 7,500 7500 = 47 100K'W for
Cranes; 2,500KW x 3 units/wharf for] y y =47,100KW for Phase 1 ? ’
. . Phase 2
medium size
Reefer Container per Unit, .
2kwireefer. 100 units/terminal No Reefer containers 600 KW 1,200KW 1,200 KW
Lighting for yards/terminal, & 100 KW 180 KW, 360KW 360 kW
X ray inspection etc.
Offices, - workshops, —of - OM for 100KW 300 KW, 600KW 600KW
container terminal
Wats )\ N i ti .
aer SUppYy pumps, X ray mspection 100 KW 180 KWi/terminal 360KW 360 KW
/container terminal
Power supply for Car Terminal 100 KW 200KW 200KW 200 KW
Port  Management office  and|
. e 100 KW 200 KW 600KW 600 KW
government service buildings
Power supply for Port Backup area 360 KW 360 KW
TOTAL DEMAND 500 KW 1,660 KW 50,780 KW 50,780 KW
Source: The Survey Team Total demands upon the completion of Phase 1 & 2 is 101,560 KW

2)
1)

The above power demands by each stage is only estimate, which will be checked and
reviewed to meet the development plan of soft opening stage and Phase 1-1 stage by the end
of 2019 based on the detailed design .

Electric Power Source and supply system
Present situation and plans of Electricity Power supply by PT. PLN Branch Purwakarta

According to PT. PLN Branch Purwakarta, PLN office still has enough capacity to supply
2,200 KW for initial stage of the operation and 50,780 KW required for Phase 1

development project of the Patimban Port.

PLN Branch Purwakarta office will provide the required power demands by coordination
with PLN Central Jakarta office. The PLN Central agreed to serve the required power
supply to the Patimban Port.

The PLN branch office proposed to direct connection through High Voltage Customer,
because the demands volume is more than 30,000 KW and PLN has had high voltage cable
which is lined around 3 km away from the location of Patimban Port. Planed connecting
point to an existing high voltage transmission line will be in the Patimban village sub district
Pusakanegara with coordinate 6°15'41.57"S and 107°53'15.62"E.

The existing high voltage transmission line is 150 KVA connecting main transformer

Indramayu to main transformer Sumur Adem Sukamandi.

They, PLN central and branch office, are waiting for the request letter from DGST for

processing the facilities development.
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2)

In addition, PLN need land around 15ha for developing main transformer and control room
in Patimban Port. the Port Authority should provide the 15ha for this facilities. PLN will

build main transformer and control room for 150 kVA.

PLN proposes that in the same location, port authority of Patimban Port (as user/customer)
may build transformer and control room for 20 kVA. PLN will manage main transformer and
control room for 150 KVA and port authority of Patimban Port will manage transformer and
control room for 20 KVA. DGST plans to develop port back up area more than 200 ha, out of

this area DGST provide the land area for such facilities required.

Summary of demarcation of power supply for Phase 1 project among PLN, DGST and the
JICA Project

PLN and DGST had held the meeting to discuss the demarcation of facilities development of
power supply in Phase 1 project and agreed the following scope of works among respective

parties.

PLN shall be responsible of the following:

e Procurement and construction/extension of 150 kV new about 3 km overhead
transmission line with new 10 transmission towers from the existing 150kV line to a
new PLN Switching Station, which will be located in the backup area for Patimban Port.
PLN shall be responsible for all land acquisition and EIA to construct the new

transmission line.

e  Construction of the new 150kV Switching Station including branch (tap off) equipment
connecting to 150kV/20kV Main Substation (hereinafter referred to as Main Substation)

for suppling power to Patimban Port.

DGST shall be responsible of:

e Land acquisition and preparation for construction/installation of PLN Switching Station
and the Main Substation including earth filling and ground leveling that fit to the

requirement of PLN standard such as above sea level.

e Required areas are as follows respectively.
For PLN Switching station: 160 m x 125 m, about 2.0 ha
For Main Substation: 126 m x 94 m, about 1.0 ha

Related to electric facilities to be covered by Japanese ODA Loan will be:

e  Procurement and Construction of the new Main Substation including:
Civil works such as piling and concrete foundation for electrical structures, transformers,

building facilities and so on
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e  Switching yard equipment for the Main Substation
150kV/20kV Transformers (150kV Circuit Breakers including protection system)
20kV Switchgears for 20kV Site Power Distribution System

e  Supporting facilities and related equipment for the Main Substation such as water tank

The demarcation between PLN and The New Port Project is as shown in Figure 3.3-13.

PLN Existing
150kV Iransmission Line between Indramayu and Jakarta

N '
AEI?N JICA Scope \

uep yuisr

VAWSNONOE ¥S30

\\ v

woren vs30
VAVIVIVSId
NVLVINVOITN

¥ vs30

1.Minute of Meeting (@Jan. 27, 2017@ PDAM) s

(1)Demacetion:
DGST: Land preparation
(For PLN 150kV Switching Station :2ha)
(For Main Substation :1ha)
PLN: Extension of 150kV Transmission line . 160kV Switching Station
JICA:Main Substation (150/20kV Transformer & 20kV Site Distribution)
(2)Land preparation

-DGST should prepare the Land according to the requirements of PLN :i‘\\\\
standard such as land height and sufficient soil condition for the N _'ﬁ‘\\*\
substation \\.:3\‘* Y
) X
e e,

Source: The Survey Team
Figure 3.3-13 Demarcation of Power Supply System

For the Phase 1 of the Harbour operation it is recommended to install 2units x 30 MVa
(High Voltage). For the Phase 2 project it is recommended to install another 2 units x 30
MVa (High Voltage). The drawing of the recommended connection with PLN is shown in
Figure below.
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Source: The Survey Team

Figure 3.3-14 PLN Connection Plan of Phase 1 &2 Alternative 3 as PLN Proposal

If the above proposal is accepted, PLN can provide the high voltage electric power cable and

connect such cable to the transformer in the port receiving equipment. PLN need land for

travo location around 15,000 m2 for installing equipment of connecting high voltage.

For the first Phase (2 x 30 MVa) will consist of 2 Gas Stations of 30 MVA each. The two
Gas will supply 2 lines i.e. Line A and Line B. Each line will supply 30 MVA. Line A is

called Clean line and Line B is called Back up line.

For the second Phase (2 x 30 MVA) will consist of another 2 Gas Installation
Sub-station(GIS) of 30 MVA each, similar with phase one (see Figure 3.3-14).

For the phase two, the line is called Line C and Line D. Line C is for Clean line, and Line D

is for Back-up line.

The cable position of phase one and phase two is shown in Figure3.3-15

O O Phase 2 (30 MVa)

-

Phase 1 (30 MVa)

OO

Source: The Survey Team

Figure 3.3-15 Installation for Phase 1 and Phase 2 lines
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The diameter of each cable is maximum 6 inch each (depending on the current). There will
be 3 cables of 6” for each line (3 phase).

The line for Phase 1 will be installed in the deeper under- ground (PLN Standards), and for
the second phase it will be prepared to install above the line of Phase 1. Figure 3.3-15

illustrate the installation arrangements.

From the GIS Station, the Line A and Line B (for Phase 1) will be installed half-round of the
total area for each line. Line A is for clean line which will be used for all facilities except for
Crane Area. The Crane Area will be using Line B (Back up Line) because the Crane will
affect the Voltage because of its nature use of very high voltage up and down. Therefore it
will affect the voltage and frequency of the line. Therefore the Crane Area will use the

Backup Line as its normal use.

Each area will be connected from the Sub-Station which consist of ATS (Automatic
Transfer Switch), a Gen-set, and a cubical. Each Sub-station will be connected with Line A
and Line B for Phase 1. For Phase 2, another set will be installed with similar arrangements.

The arrangement is shown in Figure below.

Genset

Line A input

Line B input

Line Out Put

Source: The Survey Team

Figure 3.3-16 Schematic of Sub-station on each area

Because of the thickness of the cable (6 inch each) and each line consist of 3 cables (because
of 3 phase currents), therefore the installation will not be possible for 90 degree. Therefor
there will be needed the cable house for making radius for installation. However, to
connect the line to each sub-station, the tapping mechanism will be applied. The complete

arrangement is shown in Figure 3.3-17 below.
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3)

H. - Main Sub-station from PLN Line A
| ‘ "
b W= | Line A and B to Sub-station (tapping mode)

. Sub-station of each area Line B

Source: The Survey Team
Figure 3.3-17 Line A and Line B of Phase 1 & Line C and Line D of Phase 2

Development Plan of Power supply for partial opening the terminal operation and back up

arca

For Phase 1-1 Project, (By end of 2019)

The power supply system including the Main Substation in Phase 1-1 is developed in the
Back up area as well as offshore port administration area in consideration of expanding to
Phase 1-2. However, equipment such as transformer, 20kV switchgear to be installed in
Phase 1-1 is minimized to fit an estimated demand power for 1 berth of container terminal
and 1 berth of car terminal operation while soft-operation’s period to reduce the initial cost

or investment of/in construction.

For Phase 1-2 Project (By end of 2023)

The power supply system including the Main Substation in Phase 1-2 is planned to meet the
estimated maximum power demand required for 2 container terminals operation based on
data, which are calculated from those of similar scale and recent developed port to The New
Port.

For partial opening terminal operation (by 1st Quarter 2019)

According to the required electricity power supply in 2019 will be around 3.600 kW. PLN
will serve through medium voltage and will be taken directly from main transformer of
Indramayu and have to install line around 18 km. PLN promise that medium voltage will be
connected under 120 days after PLN receive request letter from DGST. The cost for this
work will be charged separately according to PLN standard tariff.

The electricity demands at the time of soft opening stage, and during the operation stage of
phase 1 - 1 till completion of Phase 1- 2 projects will be around 500 to 1,660 KW, which is

comparatively small volume, PLN suggested to supply such power demands by using
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3)

Medium Voltage cable. Transmission by using high voltage is also possible, but by such case
the cost of construction and installation of high voltage facility is higher and subsequently
such cost is reflected in the usage fee, the users (Port Authority, Terminal Operator) will be

charged a high usage fee

PLN propose that the diesel generator are going to be used for power supply as a back up
area. The total capacity of the Diesel generator is 50 MVA. No land is required for placing

the Diesel generator.
Further actions required for processing the power supply development plan

The following subjects shall be clarified during detailed design stage.

* The location of establishing main transmission equipment facilities is proposed to
develop in the Back up area. DGST is required to expedite the process of the land
acquisition so as to develop the land for main transmission equipment installation
within the site.

*  The power supply facility is required for the industries working in the Back up area. It
is required that DGST should prepare the development plan of the Back up area and
work out the power supply demands as earlier as possible and inform PLN the required
demands of power supply, target date of supply volume of electric power and location

and area to develop the public utility facilities.

While the power supply system of the port will be required to commence the supply to port
management facilities and terminal area from the end of 2019 to meet the demands for

partial operation of terminal in 2019.

PLN requests for DGST to submit the official request letter of stating the following subjects.
Since PLN shall ask the budgets allocation required for the proposed facilities development
to the central office of PLN. DGST agreed to issue such request letters to PLN when the
Japanese ODA loan is pledged. DGST cannot ask without ensuring the budget allocation.

* To provide the required power supply volume and target time indicating the year of

commencement of its operation for phase 1-1 and Phase 1-2

* Demands of Phase 2 to develop required facilities of power supply and distribution
cable lines between the Primary line of power receiving and Secondary line (Site Power

Distribution to New Port and
*  Expansion of the existing facilities with the necessary budget allocation.

The construction works of required power supply distribution line and transmission
equipment shall be started as earlier as possible. PLN intended to start the construction
works of Phase 1-1 from September 2017 by the budget of 2017. Since it will take about 18
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months from the land acquisition to the end of the construction by PLN responsible parts

otherwise the electric power supply is not provided by the partial terminal soft opening.

From this point of view DGST shall commence the land acquisition and land development at
the Back up area for installing high voltage transmission equipment so as to make facilities
of PLN shall be operational by the 1st Quarter of 2019 to supply the required volume of

power supply to the Patimban Port area.

The work schedule of construction of PLN portion and DGST portion is estimated as shown

in Table below;

Table 3.3-9 Work Schedule of Construction of power supply by PLN and DGST Portion

2017 2018, 2018 2019
Works Item 4% Qt 2 Qt 34Qt
3rd Qt 18t Qt 4th Qt 1st Qt
Work Schedule of construction of PLN Portion
Requests from
DGST ]
Design by PLN ﬂ
Select contractor

Construction

#

Work Schedule of construction of DGST Portion

Land acquisition

Request from

DGST

Design Works by
JICA grant

Select Contractor

*

Construction

#

Source: The Survey Team

4)

PLN had already made request to the Central Head Office of PLN for the budget of 2017 to
implement the construction works of Patimban Port Development. PLN waits for the request
letter from DGST, which must be received before August 2017 to meet the target date of 1%
quarter of 2019.

Considering the work volume of PLN, it will be difficult to complete their construction
works within one year. For partial operation of terminal in 1st quarter of 2019 the back up

generator (1,000 KVA) may be provided.
Lay out Plan of Public Utility facilities in the Port Administration area

The following facilities are planned to be developed in the Port Administration area.

3-138



THE PREPARATORY SURVEY ON PATIMBAN PORT DEVELOPMENT PROJECT FINAL REPORT
IN THE REPUBLIC OF INDONESIA (JICA)

3.3.3
(1
1)

Transformer Building (Power Electricity Building)

1. Ground Reservoir
2. Pumping Station
3. Elevated Tank

4. Security Building
5. Office Building
6.

7.

Waste Water Treatment Plant

Location of public utility is planned in Port Administration Area, total area is needed 10,000

m2. Layout Plan is shown in Figure below.
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Source: JICA Survey Team
Figure 3.3-18 Layout Plan of Public Utility Facilities
Other Facilities

Waste Treatment Plant and Sewerage System for Terminal area
Estimate the volume of waste water treatment

The estimation of demands/capacity of sewerage system and waste water treatment plant is
depended on the flow of waste water. Wastewater divide into two kinds, one is grey water
and other is black water, both of waste water are treated together. Waste water is calculated

from water supply and breakdown as shown Table below.
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Table 3.3-10 Estimate Volume of Waste Water

No Description Water Demand Average Waste Water Note
Ton/day % Ton/day | LPs

W-1 | Port Administration Area 97 80% 78 0.9 Domestic area
W-2 | Roro Terminal 135 20% 27 0.3 Commercial area
W-3 | Car Terminal 200 20% 40 0.5 Commercial area
W-4 | Port Service Yard 58 60% 35 0.4 Combine area
W-5 | Utility Facility Area 80 20% 16 0.2 Commercial area
W-6 | Truck Waiting Area 50 20% 10 0.1 Commercial area
W-7 | Container Terminal 1 1525 20% 305 3.5 Commercial area
W-8 | Container Terminal 2 1525 20% 305 3.5 Commercial area

Source: The Survey Team

2)

Total volume of waste water is estimated to be treated per day 816 ton or 9.4 LPs. Location

of waste water treatment is planned in public utility area.
Pipe Line Sewage System Plan

Sewerage system is planned to follow water supply network with different direction, as

shown below diagram of direction of flow and sewerage network.
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Source; The Survey Team

Figure 3.3-19 Pipe Line Plan of Sewerage System

3) Design Criteria of waste water pipe planning system

The pipe dimension of waste water is designed by the following design parameters
e Peak factor from average wastewater flow figure

e (Qpeak =Q average x Fp

e Q infiltration from infiltration flow figure

o Q peak total = Q peak + Q infiltration ( Q = wastewater flow )
e d/Dplan=10.6

e Velocity plan 1.6 m/sec

e Slope plan 0.004 m

e Start elevation of pipe at node 1 is - 0.5 m

e Position manhole every 100 meter

e Maximum of pipe depth —3 m

e Pump station if depth of pipe more than — 3 m

4) Hydraulic Calculation

First step to calculate the peak wastewater flow, infiltration wastewater flow, total peak

wastewater flow and minimum wastewater flow.

For calculating peak wastewater flow an average wastewater flow as shown in figure below.
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Figure 3.3-20 Peaking Factors and Average wastewater flow

For example determine peak factor between node 1 to node 2 the wastewater flow is ranged

between 0.0035 m3/sec to 4, because all wastewater flow less than 0.0035 m3/sec, therefore

the peak factor is taken 4 as conservative side.

Table 3.3-11 The Peak Wastewater Flow of each area in the Terminal

Average | Peak Wastewater
No Description Flow Flow Note
Ma3/sec Fp Ma3/sec
W-1 | Port Administration Area 0.0009 4 0.0036 | Domestic area
W-2 | Roro Terminal 0.0003 4 0.0012 | Commercial area
W-3 | Car Terminal 0.0005 4 0.002 Commercial area
W-4 | Port Service Yard 0.0004 4 0.0016 | Combine area
W-5 | Utility Facility Area 0.0002 4 0.0008 | Commercial area
W-6 | Truck Waiting Area 0.0001 4 0.0004 | Commercial area
W-7 | Container Terminal 1 0.0035 4 0.014 Commercial area
W-8 | Container Terminal 2 0.0035 4 0.014 Commercial area

Source; The Survey Team

For calculating infiltration flow volume the figure peak infiltration below is used. For

example segment node 1 to node 2 area is 40 ha, According to curve B for new sewers to

find 20 m3/ha/day or 0.0093 m3/sec and breakdown per segment as shown in the table

below:
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Table 3.3-12 Peak Infiltration Flow
No Description Area Peak infiltration flow Note
Ha M3/ha/day Ma3/sec
W-1 Port Administration Area 7 19 0.0015 | Domestic area
W-2 Roro Terminal 5 19 0.001 Commercial area
W-3 Car Terminal 26 19 0.0057 Commercial area
W-4 Port Service Yard 2 19 0.00044 | Combine area
W-5 Utility Facility Area 17 19 0.0037 Commercial area
W-6 Truck Waiting Area 11.5 19 0.0025 Commercial area
W-7 Container Terminal 1 40 20 0.0093 Commercial area
W-8 Container Terminal 2 40 20 0.0093 Commercial area

Source: The Survey Team

Figure 3.3-21 Peak Infiltration Allowances

Total peak wastewater flow is Q peak + Q infiltration and the breakdown of each area is

shown in the Table below:

Table 3.3-13 Peak Wastewater Flow and Peak Infiltration Flow

No Description Peak Wastewater | Peak infiltration Total Peak
Flow flow Wastewater Flow
M3/sec Ma3/sec M3/sec
W-1 | Port Administration Area 0.0036 0.0015 0.0051
W-2 | Roro Terminal 0.0012 0.001 0.0022
W-3 | Car Terminal 0.002 0.0057 0.0077
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W-4 | Port Service Yard 0.0016 0.00044 0.0020

W-5 | Utility Facility Area 0.0008 0.0037 0.0045

W-6 | Truck Waiting Area 0.0004 0.0025 0.0029

W-7 | Container Terminal 1 0.014 0.0093 0.0233

W-8 | Container Terminal 2 0.014 0.0093 0.0233

Source: The Survey Team
5) Pipe Dimension Calculation

Pipe dimension of pipe line sewerage system is worked out by calculating pipe dimension
taken from the segment W-8 to W-7 (node 1 to node 2) as follow :

e Q peak total = 0.0233 m3/sec

e Value d/D plan = 0.6 and based on Hydraulic Element For Circular Sewer is found Q

peak/Q full = 0.72

e Qfull= Qpeak/0.72 =

e Velocity plan ( V )is 1.6 m/sec and base on Hydraulic Element For Circular Sewer is

found V peak/V full=1.1

0.0233/0.72 =

e Vfull=Vpeak/1.1=16/1.1=145
e Cross section of pipe in full capacity = Q full / V full = 0.032 / 1.45 = 0.022 m2
e Diameter of pipe =(((4 x 0.022)/3.14)*0.5) x 1000 mm = 167 mm and chose pipe

diameter 200 mm

Breakdown of pipe dimension calculation by area is shown table below.

0.032 m3/sec

Table 3.3-14 Breakdown of Pipe Dimension by Area

k Cros secti Pi Pi
No | From Node Q pea Qpeak/| Qfull (Vpeak|Vpeak|V full russrf ‘on . 'pe . e
. total of pipe Diameter | Diemeter
Pipa | toNode Qfull JViull
m3/sec m3/sec m/sec |m/sed m2 mm mm
7 |3-8 00688 | 072 | 0.0956| 1.1| 1.6| 1.45| 0.06569444| 289.2874| 300
g |9-8 00022 | 072 | goo31| 1.1| 1.6/ 1.45| 0.00210069|51.73049| 100
5 |7-6 00077 | 072 | g.0107| 1.1| 1.6| 1.45| 0.00735243| 96.77889| 100
6 |6-3 0.0097 | 072 | 0.0135| 1.1| 1.6| 1.45| 0.00926215| 108.6228| 150
4 |4-5 0054 | 072 | 0075 1.1 1.6 1.45| 0.0515625| 256.2903| 300
3 [3-4 00495 | 072 | 0.0688| 1.1| 1.6| 1.45| 0.04726563| 245.3793| 250
2 |2-3 0.0466 | 072 | 0.0pa7| 1.1| 1.6| 1.45| 0.04449653| 238.0829| 250
1 |1=-2 00233 | 072 | 0.0324| 1.1 16| 1.45| 0.02224826| 168.35| 200

Source; The Survey Team
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7)

Pipe Elevation of Installment

The pipe elevation of installment is calculated by using slope 0.002. For example calculation

pipe no 1 from node 1 to node 2 with data is calculated as follow:

e Pipe diameter

300mm=0.3m

e Length of pipe 875 m

e Slope 0.002

e Elevation of begin pipe — 0.5 m (assume level of land same 0.00)
e Hf=0.002x885=1.77m
e Elevation of begin pipe : - 0.5 + (- 0.3) =- 0.8 (node 1)
e Elevation of end pipe : - 0.8 + (- 1.77) = - 2.57 (node 2)

Breakdown of calculation of the elevation of respective pipe installment is shown in table

below.

Table 3.3-15 Breakdown of Each Pipe Elevation Calculation

No | From Node |Length of .Pipe Elev?tim:\ of Elevatic.m of
Pipe | toNode Pipe Diameter | Sloop |Hf (m)| Begin Pipe | End Pipe
- (m) ™ ™

7 |3-8 300 300 0.002| 0.6 -2.38 -2.98
g |?-8 390 100 0.002| 0.78 -0.6 -1.38
5 |7-6 690 100 0.002| 1.38 -0.6 -1.98
6 |6-35 200 150 0.002| 0.4 -1.98 -2.38
4 |4-5 313 300 0.002| 0.626 -1.89 -2.52
3 [3-4 570 250 0.002| 1.14 -0.75 -1.89
2 |2-3 885 250 0.002| 1.77 -0.8 -2.57
1 [1-2 885 200 0.002| 1.77 0.8 -2.57

Source: The Survey Team

Number of Manhole and Pumping Station

Manhole will be installed every 100 meter based on the distance between node as shown in

table below number of manhole as follow:

Table 3.3-16 Number of Manholes and Pumping Station

MNo From MNode Ler;git: of Nur:rber

Pipe to Node r: Manhole
7 5—8 300 2
8 -8 390 3
5 7—6 690 6
6 &—35 200 1
a 4- 5 313 >
3 3- 4 570 5
2 2 -3 885 7
1 - 2 885 7

Source: The Survey Team
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Number of pumping station is 3 units at node 2 node 3 and node 8 because elevation of pipe
nearly — 3 meter.

8) Wastewater Treatment Plant

Wastewater treatment plant is proposed package wastewater treatment plant (WWTP) type
of Rotating Biological Contractor with modular system development. This WWTP will be
three modular and each modular with the capacity of 3 LPs or 1.296 ton/day = 1.300

ton/day.
Figure Lay Out RBC Figure Cross Section of RBC
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Module of RBC
Figure 3.3-22 Wastewater Treatment Equipment

9) Investment Cost Approximately of Development of Water Supply, Electricity supply, and
Waste water treatment facilities

Assumption for calculating investment cost is as follows:

e Basic price for labor and material is used year 2016

e Public Utility Facilities will be developed at the port administration area in off shore
terminal

e Specification of pipe for water supply PN. 10 and for sewerage system PN.8

e Specification for manhole and pump station is used K-175

e Connection fee and guarantee cost of electricity based on PLN rate

e VAT (10%) is excluded

Summary of Construction cost and approximate work period is shown below.
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Facilities Construction cost : Work Period
1 ) Water Supply Facilities **% Mil Rp 18 months
2 Electricity *#% Mil Rp 18 months
3 Wastewater Treatment Plant & Sewerage *** Mil Rp 18 months
4 : Port Administration Building (excluding *#% Mil Rp More than
foundation and utility supply equipment &Pipes) 20 months
(2) Port Administration buildings and Utility Facilities Area
1) Building works
All the buildings inside the container terminal, car terminal and multipurpose berth will be
designed in conformity with relevant national codes and standards, such as National
Structural Code for Buildings, National Plumbing Code of the Indonesia, Indonesia
Electrical Code, Fire Code of the Indonesia, etc. Requirements of the floor area for each
building and other criteria are described below.
The required floor area of buildings is summarized in the following table.
The required area is only estimated. The actually required area of respective buildings floor
and associated parking areas shall be determined by each user concerned. In this section the
basic design of the port administration building is described.
Table 3.3-17 Office and Building Floor Area Requirement (m2)
Building Floor Area (m2) Structure
For Public service by PA, Custom, Harbormaster
The Patimban Port 750 RC
Port Administration &Management Office
Harbor master Office with Navigational control office 750
Custom office 1,000
Immigration & quarantine offices
Terminal intensive main gate with gate office by PA 500 RC & Steel
control
Terminal intensive X ray inspection with monitoring 3,000 RC & Steel
rooms by Custom
Terminal intensive water supply by PA 3,000 RC
Terminal intensive power supply for transformer and 700 RC
substation by PA
By operator at each CNT
Container Terminal Building/CNT 3,500/2 berths RC
Container Freight Station/CNT 1,500/2 berths Steel
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Building Floor Area (m2) Structure
Container Terminal Gate/CNT 1,000/2 berths RC & Steel
Maintenance & Repair Shop/CNT 600/2 berths Steel
Power Generator House /Substation /CNT 300/ 2 berths RC
Water Supply Reservoir/CNT 1,000/2 berths RC
Security Office/CNT 270/2 berths RC
Container Inspection Area at X ray for parking trucks 30,000 RC & Steel

Source: The Survey Team

2)

Design Criteria

Port management building is planned to be constructed in the Port Administration area in the

off shore terminal area.

DGST planned to develop similar capacity of the existing buildings of Port Authority office
and Harbor master office at Tanjung Priok Port. The building should be constructed and
accommodate related agencies and institutes (like Immigration, Custom (Bea Cukai) and
Quarantine under one roof facilitate others by coordination, which means to be combined to
one building and to accommodate other government institutes required for the port/terminal

operation and management.

The Building planner conducted the interview survey of DGST, PA at Tanjung Priok and
harbor master office to collect the data of the following items in order to establish basic
design concept.

- capacity of floor required,

- utility supply required

- number of staff working in each institute
- established design criteria

Based on the findings by the interview survey the following requirement are worked out as

design criteria.

*  The number of staff of Port authority and Harbor master office working in this
building will be around 110 personnel excluding supporting

*  Space required per standard is 4 m2/personnel.

*  The present PA and harbor master office required the followings, Visual studio , more

meeting rooms, Canteen for staff More parking space
Planning Concept of a new building at Patinbam Port is worked out as follow;

The building shall accommodate the following institutes and agencies office together Port
Authority and Harbor Master Office.

Building of PA and Harbor master office will be planned:
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3)

4)

- Type A Port Office

- Building Facility is built in the Port Administration Area,

- One roof services for Authority and Harbor master office required

- number of staff working, average 125 persons per department

- Design criteria is based on PU specification

- Need more Meeting Rooms

- Need Monitoring tower and Mapping Room for Harbor master office

Demands of Floor Area

For Immigration and Custom offices space will be planned to accommodate approximate

250 staffs working. Total number of staffs is estimated around 500 person,

The working space needs is estimated as follows::

- working office space, 4 m2 x 500 = 2,.000 M2
- circulation +utility 25% = 500 M2,
Total 2,.500 M2

The building will be designed with 4 floor, effective floor space will be 625 M2/floor

Parking space
- car parking, 15% x500 = 75 units, 1,125 M2
- motorcycle. 20% x 500 100 units, 200 M2
Total Space of Parking; 1,325 M2

Land use plan of Port Administration area

The land reclamation works behind the car terminal by Phase 1-1 is developed for only
250m width from the container berth alignment and 500m length from the car terminal berth
alignment. The port administration area is planned in the area of 340m x 250m behind the

Car Terminal stock yard.

The land reclamation works of the port administration area together with car terminal yard
area will take about 8-10 months period. The construction period of administration building
is estimate about 18 months. Under such arrangement of land reclamation works by Phase
1-1 project, the Port administration building as permanent facilities is planned to develop in

Phase 1-2 project.

Meantime the temporary Port Administration building is planned to develop in the truck
waiting area of 250m x 340m for the partial terminal operation in 2019 till 2020. The utility
facilities area is planned to develop in the area of 94 m x 240m as parts of the planned Port
Administration area by Phase 1-1. The construction works of utility facilities in the

integrated utility area will take 5-7 months.

The concept land use plan of Port Administration Area is tentatively drawn by indicating the
location of temporary Port administration building for Phase 1-1 project, mosque, shopping
and commercial area as shown below drawing, which was checked and agreed by DGST,
PA Tanjung Priok Port.
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The tentative layout plan of land use of port administration area by Phase 1-1 and Phase 1-2 ,
and layout plan of public utility area is prepared and shown in the following figures for

reference.
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Source: The Survey Team

Figure 3.3-23 Land Use Plan of Temporaly Port Adnministration Area by Phase 1-1
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Figure 3.3-24 Land Use Plan of Port Adnministration Area by Phase 1-2
The concept layout plan of public utility facilities is prepared and shown below for
discussion with DGST to finalize before processing to detailed design. The public utility
facilities are planned to be consolidated in one area as public utility area and to be

constructed in the utility facilities area in Phase 1-1 located in the Port Administration area.
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Figure 3.3-25 Land Use Plan of Public Utility Facilities Area by Phase 1-1
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Figure 3.3-26 Land Use Plan of Public Utility Facilities Area and Port Administration area
by Phase 1-2
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Figure 3.3-27 Concept Plan of the Port Administration Building by Phase 1-2

The concept plan of temporary port administration building

The construction period of temporary administration building is limited only 4 months
from the completion of land reclamation with soil improvement till partial terminal
opening scheduled by 1* Quarter 2019.

The temporary building is planned to be constructed 4 buildings based on the
requirement of DGST, which consists of the following arrangements, i.e.: Block A;
building for Harbor Master office, Block B; building for Port Authority Office, Block C
& D: building for Immigration Office and Customer Office and Block E&F: building
for Car Terminal operator Office and Container Operator.

The temporary building is planned to adopt prefabricate structure (Light weight
structure with two story building and quick building works up at site ).

The service life of this building will be around 4 years after completion, but it will be
used till completion of construction of Permanent Administration Building in Phase 1-2.
Each Building will have three blocks consisting of Central Block and two office

buildings as shown below figure,
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Figure 3.3-28 Concept Plan of Temporary Port Administration Building A by Phase 1-1
Source; The Survey Team

12, 100m™

Corridor (2)

| Ema: = T TR o
BB S ]
| e A ] 2= ‘Sﬁgﬁﬁ@agem?agerﬁ?@rﬁgge

e T e S SR PLAN 5211250

‘xlm HL@ 3,000 !fml 5,000 . 5,000 IZWJ 2,000 26 000 3000

o : S = = == T % 640m2
Rt L Sl FEE

‘ %ﬂ%ﬂﬂ%ﬂ%ﬂﬁﬂgﬁﬂ% Lk ﬂ“‘%ﬁﬁﬁﬁrﬁ@rﬁw

* lnl | TR PLAN 8=1:250
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CAR TERMINAL / PARKING
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UTILITY SUPPLY

Source; The Survey Team

REMARX

Clean Water: supply from Main Water
Tank (height 50 m)

Supply to water tower on the Roof Top of
Adm. Buildings (h 25m), Distance from
reservoir 250 m

Black Water: Collected to Closet to local
Septic Tank

Electricity; Supply from PLN to MDP
(Main Distribution Panel of transformer)
then supply to each building and

terminals

Figure 3.3-30 Plan of Water Supply Pipe and Electric Power Cable within the Area
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(3) Location of Public Utility Facilities Areas Development

It is planned to develop public utility facilities area as explained in the above chapter 3.3 in
Off shore port area to providing the required demands of terminal operation and on land port
back up area for business activities to support the port operation.

— /
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Facilities area n?ib" . §
—— 7 aJ
(1ha) for PA LA
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. g Public Utility |~
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o
& Access road alignment
ﬁ# between National road
=
£&§ and Back up area 6.4
km. This will be used
for installing water
supply pipe and power
supply cables

S.ource; The Survey Team
Figure 3.3-31 Location of Public Utility Facilities Developing Area
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4)

Container Cargo Handling Equipment

1) Premise for studying container cargo handling equipment

a)  Container terminal layout

Layout of berth, berth size, ship size and a target of annual throughput for Phase-1 and

Phase-2 are set as shown below.

Truck Waiting Area o
c Container terminal #2 Container terminal #1 L’t
2 Phase 1 Phase 1 =
g 8
Utility Facility Area § 8
== Berth #2 Berth #1
Berth #5 Berth #4
©
3+
<
=
Container terminal #2 Container terminal #1 3

Phase 2

Phase 2

Figure 3.3-32 Layout of Berth

Table 3.3-18 Berth size, vessel size and a target of annual throughput

Phase 1-1 Phase 1-2 Phase 2-2 Phase 2-2
year 2019 2023 2027 2030
Target of annual 315,000 Domestic: 330,000 | Domestic: 330,000 |Domestic: 660,000
throughput (TEU) Oversea: 2,530,000 |Oversea: 3,790,000 |Oversea: 6,720,000
Total: 2,860,000 |Total: 4,120,000 | Total: 7,380,000
Berth Phase 1: #2 Phase 1 :#1,#2,#3 | Phase 1: #I1,#2,#3 | Phase 1: #1, #2, #3
(Partially completed) Phase 2: #5 Phase 2: #4, #5, #6
#2: 300 #1: 420 x2=840 #1: 420x2=840 #4:  420x2=840
Berth length (m) #2: 420 x2=840 #2:  420x2=840 #5:  420x2=840
#3: 480x1=480 #3: 480x1=480 #6:  480x1=480
#5: 420x1=420
#2: -10 #1:. -14 #1: -14 #4: -17
#2: -14 #2: -14 #5: -17
Depth (m) #3: -12.5 #3125 #6:  -12.5
#5: -14
#2: 20,000 #1: 33,750 #1: 143,000 #4: 143,000
Max vessel size #2: 33,750 #2: 143,000 #5: 143,000
(DWT) #3: 33,750 #3: 33,750 #6: 33,750
#5: 143,000
Number of #2: 1,270 #1: 2,550 #1: 13,000 #4: 13,000
. #2: 2.550 #2: 13,000 #5: 13,000
containers mounted ’ .
on vessel #3: 2,550 #3: 2,550 #6: 2,550
#5: 13,000

Note: Annual throughput shown in this table is the estimated capacity of handling containers.

Source; The Survey Team
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The area of each section is as shown in Figure 3.3-32
Table 3.3-19 Area of each section
Facility Area (Length x width)
Container terminal No.1 &2 40ha (1680m x 480m)
Container terminal No.4&5 40ha (1680m x 480m)
Truck waiting area 12 ha
Inspection area 3 ha
Source: The Survey Team
b)  Vessel size
cwW N
5
@
g
&
L y,
5k . >
Figure 3.3-33 Cross section of vessel
Table 3.3-20 Dimension of vessel
DWT DWT 33,750 60,000 143,000
Overall length (Loa) m 207 292 367
Breadth (B) m 29.84 32.23 48.4
Full draft (FD) m 11.4 13.0 15.5
Light draft (LD) m 3.8 4.4 52
Container on deck | row container 12 13 19

Source: The Survey Team
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c)

143,000DWT (Ultra large container vessel)

48400

367000

60,000DWT (Panamax vessel)

32300

274000

33,750DWT (Feeder, Medium size)

32300

207000

Figure 3.3-34 Plan of Vessels Size

Container yard layout and container flow

The #1 berth and its container storage area and the #2berth and its container storage area
should be independent from each other, assuming that those two container terminals might

be operated by the different terminal operator.

The containers unloaded at berth with container cranes are brought to the storage area and
once stacked, and then transported to the hinterland with road chassis after keeping those for
several days. Storage area is the buffer zone of container flow from the time when it is

brought in and to the time when it is taken out.

The containers unloaded at #3 berths, where the domestic containers are loaded and/or

unloaded, are transported to storage area and then transported to the hinterland.

The container flow is as shown below.
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2)

a)
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Figure 3.3-35 Container flow in the terminal Phase 1

Planning of container terminal
General

In this FS, Container terminal #1 & #2 of Phase 1-2, which will start operation at 2023, is
discussed at first, because it is the completed state of container terminal of Phase 1, and the
Container terminal #3 & #4 of Phase 2 has the similar configuration with Phase 1. After the
discussion of Phase 1-2, the container handling equipment of each stage of Phase 1 and

Phase 2 will be discussed.

The throughput of container terminal depends on the total capacity of container cranes, the
total volume of storage area and the total capacity of transportation equipment, which is

connecting each area, such as berth, storage area and hinterland.

Once the space of storage area is reasonably planned, then the annual throughput of
container terminal will be estimated. The number of container handling equipment can be

decided to meet the capacity of storage area.

b) Number of required Container handling Equipment

1) Handling capacity of berth facility

Handling capacity of berth facility is referred to the Table 3.3-17

The length of one container berth is planned as 420m by taking the recent tendency of
enlarging vessel size into consideration. The total length of berth is 1680m by four berths.
The #1 Berth and the #2 Berth have two berths respectively. In this FS, the expression of

“one berth” means the one of 420m in length.

The annual throughput of the container berth is calculated by multiplying the annual total
berthing hours of vessel by the number of containers handled per hour by the container

crance.

The duration of berthing time of vessel can be estimated by the ratio of berthing time against

total workable time for certain period, which is called as “berth occupancy ratio”. Here, the
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berthing time means the duration, when the vessel is moored to the quay. When the berth
occupation ratio is higher than the reasonable figure, the number of vessel, which is waiting

for berthing in the harbor, is increased and a cost for the demurrage is increased accordingly.

Reasonable berth occupancy ratio is around 50% for the berth of general use, and 60% to
70% for the private berth, in general. The arrival time of vessel is affected by the weather,
maritime mereology and the conditions of previous harbor. Therefore it is fluctuated from
the planned schedule. By this reason, when the berth occupancy ratio is more than 70%, the

waiting time of vessel in the harbor is increased even in the private berth.

Another factor, which decides the handling capacity of berth, is the number of containers
handled per hour by one container crane and the total number of container cranes. The
handling capacity of the container crane depends on the cycle time, which is composed of
gripping by spreader, lifting, traversing to landside, lowering, releasing by spreader, lifting,

traversing to seaside, lowering, and positioning of spreader on the next container.

In case of handling the container, which is located in the center of the vessel and at sea level,
the cycle time is approximately 95 sec. If the loading and unloading work can be done by
this theoretical cycle time as average, then the handling capacity per hour is approx. 38
containers per hour. But actually, the average cycle time depends on the location of
container in the vessel. And the loss time, which is caused by various reasons, such as
positioning of swinging container, waiting time for lashing work, removing of stacking cone,
waiting time for chassis, etc., makes the average cycle time longer than theoretical one. The

actual loading and unloading containers per hour is around 25 containers.

The handling capacity of container is expressed by the number of twenty feet equivalent unit
(TEU). Therefore the number of loading and unloading cycles shall be multiplied by the
conversion factor to convert the number of handled container to TEU. In this FS, a

conversion factor of 1.6 is used.

The container handling capacity per year can be calculated by the following formula.

Annual handling capacity =(365day/year) x (24hours/day) x (berth occupation ratio) x
(handling container per hour) x (number of container crane) x

(conversion ratio)

In case of following condition,
Number of container crane /berth=4.5cranes
Handling capacity per hour=25containers/hour
Berth occupation ratio=60%

TEU conversion ratio=1.6TEU/container
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Annual handling capacity per one berth is

Annual handling capacity per one =365dayshr/y x 24hr/d x 0.6 x
25containers/hour x 4.5 container cranes x 1.6TEU/container
=946,080TEU/year

Annual handling capacity of #1 Berth and #2 Berth (total 4 berths) calculated for the number
of handling containers per hour and berth occupancy ratio is as shown on the following

figure.

When the berth occupancy ratio is 60%, and the number of handling containers per hour is
25 containers, the annual handling capacity of 4 berths is 3,784,320 TEU/year, which is

same as target throughput.

Annual handling containers of #1 and #2 Berth(TEU)
6,000,000

5,000,000

/
4,000,000 R ——

8,000,000 == ——— 50%
2,000,000 ——60%
70%

1,000,000

0

Annual handling amount (TEU)

20 22 24 26 28 30
Number of handling continers per hr (Conteiners/hour)

Figure 3.3-36 Annual Handling Containers by Hourly volume

i1) Handling capacity of container storage area

The average number of total containers in the storage area can be calculated by multiplying

the theoretical maximum number of containers in the storage area by stacking efficiency.

The number of turnover per year is calculated by dividing 365 days/year with average dwell

days of container in the storage area.

The annual throughput is calculated by the following formula.

Theoretical maximum storage capacity x stacking efficiency x 365

Annual handling capacity =
Average dwell days
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Theoretical maximum storage capacity = tier X row x bay X lane

In case of following case,

Number of rows: 6 rows
Number of tiers: 5 tiers
Number of bays: 50 bays
Number of lanes: 11 lanes
Average dwell days: 4.8 days
Stacking efficiency: 75%

Annual handling capacity per one berth is

6x5x50x 11 x 75% x 365days
Annual handling capacity= = 941,000 TEU/year
4.8 days

Annual handling capacity of 4 berths for each dwell time and each total storage
capacity is as shown in following figure. If the dwell time is4.8 days, annual
handling capacity of 4 berths is 3,780,000 TEU/year, which is target throughput.

Annual handling amount of #1 & #2 terminal (TEU/year)

2.00

0.00

12,00

g

£ 10.00

=

= 8.00 - Storage capacity
=

é 6.00 - 50000TEU
<

D 400 - 60000TEU
5 70000TEU
5

=

=

o

=

=)

<

Dwell time (day)

Figure 3.3-37 Annual handling capacity of #1 & #2 terminal (4 berths) for each dwell days and

each total storage capacity

In this Report, the terminal layout plan is tentatively prepared as one of the options
considering the following facilities to be provided. The terminal facilities layout plan is
shown in Figure 3.3-32

e  Van pool : 30m x 200m

e  Administration building: 20m x 30m

e  Maintenance building and yard: 30m x 30m, 40mx 50
e Power receiving and transforming building:  25m x 40m
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e  Container repairing building: 30m x 50m
e  Container washing building: 30m x 50m
e  Fuel filling station: 20m x 40m
e Terminal gate: 35m x 55m
In lane: 6 lanes
Out lane: 3 lanes
e  Apron for container crane: 40m x 420m
e Car pool: 40mx60m
e Road
e Parking area of chassis and tractor:

Conventional container terminal and automated container terminal

This clause describes the comparison of conventional and automated operation for reference.

In general system terminal operation is adopted by the terminal operator at their preference.

The container terminal layout is different depending on the type of terminal operation
system, whether it is conventional or automated, and whether it is parallel layout or

perpendicular layout of containers in the storage area.

In this report, typical conventional container terminal and automated container terminal is

studied for vertical type and parallel type.

The purpose to adopt the automated container terminal is simply to minimize the personnel
cost of RTG operators and chassis drivers, and also to minimize the impact caused by labor
dispute. Therefore atomization of container terminal is effective for the country, where the

payroll cost is high and labor dispute happens frequently.

The automated container terminals have been constructed recently in many countries,
because the big initial investment cost for the atomization can be paid off within relatively
short period of time in such countries. But it is questionable whether the initial investment

can be paid off in case of ports in Indonesia.

The difficulty to achieve the unmanned operation for container crane is due to the difficulty

of positioning of spreader on the container to be picked up by the automatic operation.

It is technically impossible to achieve the accurate positioning of spreader by controlling the
traversing and hoisting devices of the container crane. One reason is multi degrees of
freedom for the movement of spreader, which is hanged with long wire rope from the

trolley.

If it is enforced to achieve the unmanned automatic operation of container crane, some
special measures have to be taken, such as the installation of second trolley, guide plate, etc.

which are not recommendable from the standpoint of the cost-effectiveness.

On the contrary, the equipment to transport the container from the berth to container storage

area and the equipment within the container storage area can be automated relatively easily.
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The equipment to transport the container from the berth to container storage area is AGV or
straddle carrier, which can be automated by the technology to detect their own location and
to control the steering system. The equipment within the container storage area is the RTG
or RMG, for which the spreader can be positioned accurately by using the anti-sway

function.

To compare the performance of the manned conventional container terminal with the
unmanned automated container terminal on the technical aspect and price, typical

conventional container terminals and automated container terminal are selected.

The comparison of conventional and unmanned automated container terminal operation is

summarized in table below.

Table 3.3-21 Comparison of Container Terminal Operation Manners

Conventional terminal

Automated terminal

to hinterland

Study case - A B C

Type of Storage area Vertical type (or Parallel type Vertical type Parallel type
parallel type)

Unloading and
loading operation Manned QGC Manned QGC Manned QGC Manned QGC
Transportation Automated AGV or
between QGC and x?ggfd Sfivastdls Manned Chassis | automated Straddle Automated AGV
Storage area carrier
Sta}cklng and_hftlng i ) RMG RTG
at interchanging zone
Handling within the Mar}ned straddle Manned RTG RMG RTG and AGV
storage area carrier and chassis
Unloading and
loading on the chassis gﬁ?ggfd A Manned RTG RMG RTG

Transportation
between storage area
and hinterland

Road chassis

Road chassis

Road chassis

Road chassis

Major Feature

- Having the large

freedom of
movement of
container

- The height of

container in
storage area is
limited to 3 tiers.
Therefore the
storage efficiency
is low. More large
storage area is
needed
accordingly

 Few application

for large container
terminal

- Most commonly

used for the
conventional
container yard

- Having the large

degrees of
freedom for the
container
handling in the
storage area.

Transportation line is
divided into three
independent zones to
makes the atomization
easy.

Two RMGa are needed
in every lane.

AVG is used for
transportation
between QGC
and storage area
to achieve the
automatic
operation.
Existing parallel
type terminal
can be improved
to avoid the
crossing between
AGYV line and
chassis line.

Note: QGC means quay gantry crane, container crane

RMG means rail mounted gantry crane, stacking crane

Source; The Survey Team

L 1 :Manned operation

[ ] :Unmanned automatic operation or remote operation
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Following three cases of container terminal operation manners are studied.

Case-A: Manned conventional parallel type container terminal
Case-B: Automated vertical type container terminal
Case-C: Automated horizontal type container terminal

Study of container terminal operation manners

i) Case-A: Manned conventional parallel type

@ Layout of container terminal and container flow

Layout of container terminal and container flow is as shown below.

7|

Container flow between berth and storage area
Container flow within storage area
Container flow between storage area and hinterland

EEFFAETR  Storage area
Area for terminal buildings and facilities

Figure 3.3-38 Layout and container flow in Conventional container terminal
@ Facility arrangement

Table 3.3-22 Facility arrangement of Conventional container terminal

Facility Equipment / Facility Size of facility
Apron 9 QGC for #1 Berth and #2 | - Width between sea side rail and
Berth respectively. edge of berth: 4m
* Rail span: 30m
Road between apron | Tractor-chassis * Space between landside rail and
and stacking zone storage area: approx. 25m
Storage area RTG and Tractor-chassis * Area of storage area: approx.
315m x 370m
Road behind the Tractor-chassis * 7 lanes are arranged.
storage area
Building and As per 2) (c) * Asper2)(c)
facilities * to be arranged between terminal
road and road from/to hinterland

Source; The Survey Team

3-165



THE PREPARATORY SURVEY ON PATIMBAN PORT DEVELOPMENT PROJECT FINAL REPORT
IN THE REPUBLIC OF INDONESIA (JICA)

@ Explanation of container yard arrangement

e This arrangement is typical layout of conventional container yard.
e One overtaking lane is arranged for every two stacking lanes to enable the

chassis overtaking the former chassis in the same lane.
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Figure 3.3-39 Layout of RTG in Conventional container terminal

e Detail layout drawing of conventional parallel type container terminal is as

shown below.
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Figure 3.3-40 Layout drawing of Conventional container terminal of Phase 1-2
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ii) Case-B : Automated vertical type container terminal

@ Layout of container terminal and container flow

Layout of container terminal and container flow is as shown below.

_4_5

Container flow between berth and storage area
Container flow within storage area
Container flow between storage area and hinterland
[ Storage area
Area for terminal building and facilities

Figure 3.3-41 Layout and container flow in Automated vertical type container terminal

@ Facilities arrangement

Table 3.3-23  Facility arrangement of automated vertical terminal

Facility Equipment / Facility Size of facility
Apron 9 QGC for #1 Berth and #2 | - Width between sea side rail and
Berth respectively. edge of berth: 4m

* Rail span: 30m
Space between apron | Automated straddle carrier | * Space between landside rail and

and storage area or AGV storage area: approx. 100m
including interchange area
Storage area RMG (Automated rail * Area of storage area: approx.
mounted gantry crane / 225m x665m for two berths
Automated stacking crane) excluding interchange area.
Road behind the Tractor-chassis * Space between the storage area
storage area and road to hinterland: approx.

120m including interchange area

between RMG and Tractor-chassis

Building and facility | As per 2) (c) * Asper2)(c)

* to be arranged beside the storage
area

Source: The Survey Team

@ Explanation of container terminal arrangement
e The feature of this type is to divide the container handling area into three

parts to make the atomization easy.
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Zone-B

Zone-A

Zone-A:

Zone-B:
Zone-C:

Zone to transport the container between QGC and seaside interchanging lane
of storage area with straddle carrier
Storage area. The containers are handled with RMG

Zone to transport the container between landside interchanging lane of

storage area and hinterland with road chassis

Figure 3.3-42 Zoning of Automated vertical type container terminal

e The shape of land for container terminal doesn’t fit to the automated vertical

type container terminal. The length of storage area should be longer and the
width of storage area should be shorter to makes the storage area more
efficient.

The quantity of RGM is increased to acquire the necessary storage area to
secure the reasonable throughput.

The area for terminal building and facilities are arranged beside the storage
area so as to make the storage area as long as possible.

Detail layout drawing of automated vertical type container terminal is as

shown below.
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Figure 3.3-43 Layout drawing of Automated vertical container terminal
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iii) Case-C: Automated horizontal type container terminal

(@ Layout of container terminal and container flow

Layout of container terminal and container flow is as shown below.

2[4

Container flow between berth and storage area
Container flow within storage area
Container flow between storage area and hinterland

A Storage area
Area for terminal building and facilities

Figure 3.3-44 Automated horizontal container terminal
¢ Facility arrangement
Following facilities are arranged in automated horizontal type container

terminal.

Table 3.3-24 Facility arrangement of Automated horizontal container terminal

Facility Equipment / Facility Size of facility
Apron 9 QGC for #1 Berth and #2 | - Width between sea side rail and
Berth respectively. edge of berth: 4m
* Rail span: 30m
Space between apron | AGV * Space between landside rail and
and storage area storage area: approx. 25m
Storage area RTG and AGV * Area of storage area: approx.
290mx340m for one berth
Road behind the Tractor-chassis * 4 lanes from hinterland
stacking area * 6 lanes for interchanging
between tractor-chassis and AGV
* 1 lane for AGV
Building and As per 2) (c) * to be arranged between terminal
facilities road and road from/to hinterland
As per 2) (¢)

Source: The Survey Team
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@ Explanation of container terminal arrangement

e This arrangement is improved type of automated container terminal from the
Tobishima Futo in Japan. In the Tobishima Futo container terminal, the road
chassis are entering into the storage area. But in this layout, the road chassis are
not entering into storage area to avoid the interference between AGV and road
chassis.

e Interchange area between AGV and road chassis are arranged behind the storage
area to avoid the road chassis entering into the storage area. The gantry cranes
are installed in this area to transfer the container between AGV and road
chassis.

Following figure shows the interchange area between AGV and road chassis.

Giantrv crane

Al

il

4. of road chassis
) Pass of AGV

Figure 3.3-45 Interchange area between AGV and road chassis

e Layout drawing of automated horizontal type container terminal is as shown

below.
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Figure 3.3-46 Layout drawing of Automated horizontal container terminal
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iv) Comparison between each layout

Table 3.3-25 Comparison of annual throughput between each layout

straddle carrier

18 QTGs = 90 sets

Conventional Automated Automated
parallel container | vertical container horizontal
terminal terminal container terminal
Number of QGC 4 .5sets/berth x 4.5sets/berth x 4 .5sets/berth x
equipment 4berth = 18 sets 4berth = 18 sets 4berth = 18 sets
for RTG 17set/berth x 4 17set/lane x 4
#1 Berth and berths = 68 sets ) berths = 68 sets
#2 Berth Automated 5 sets/QGC x

AGV

(3sets + 2 sets +
3sets)/QGC x 18
QGCs = 144 sets

RMG (Automated ) 2 sets/lane x 36 )
stacking crane) lanes = 72 sets
Terminal 5sets/QGC x18

tractor-chassis

QGCs =90 sets

Number of handling containers per
hour by one QGC

25 containers/hr

25 containers/hr

25 containers/hr

stock yard

Berth occupation ratio 60% 60% 60%
Number of container in the storage
area (TEU) 66,000 TEU 61,200 TEU 49,680 TEU
(row x tier x bay x lane)
Average dwell time of stacking
container (day) 4.8 days 4.8 days 4.8 days
Maximum tiers of containers in the . . .

5 tiers 5 tiers 5 tiers

Average tiers of containers in the

3.75 tiers (75%)

3.75 tiers (75%)

3.75 tiers (75%)

layout is balanced.
The construction
cost might be
lowest among
three candidates.

storage capacity
of container can
be acquired
because of dense
arrangement in
the storage area.
The construction
cost is highest
among three
candidates
because of large
number of RMG
and straddle
carriers.

stock yard

Conversion ratio between move and

TEU 1.6 1.6 1.6

Ct?ggléted annual handling capacity | 3 764 350 TRy | 3784320 TEU | 3,784,320 TEU

O 2 2 2 2 b b

Calculated annual handling capacity | 3 766 600 TEU | 3,490,000 TEU | 2,830,000 TEU

of storage area T > T

Expected through put 3,760,000 TEU | 3,490,000 TEU | 2,830,000 TEU
Potential handling | Even though the Because of the
capacity of QGC area for area needed for
and storage area is | interchanging interchanging
almost same, container needs between road

Di . therefore this wide area, enough | chassis and AGV,

iscussion

the storage area is
smallest among
three candidates.
The small area of
storage area
becomes the
bottle neck for
annual
throughput.

The annual
throughput
becomes lowest
among three by
this reason.

Source: The Survey Team
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Annual total throughput of #1 Berth and #2 Terminal of conventional parallel container

terminal for each dwell time (day) in the storage area is as shown in the following figure.

10.00
9.00 i\
8.00

7.00 AN

6.00 \\

5.00

e

Annual handling amount
(TEU/year)

""" /
3.00
2.00 ;
1.00
0.00 :
2 3 4 5 6 7
Dwell time (day)

Figure 3.3-47 Throughput of conventional container terminal of #1 & #2 terminal for each
dwell time (day)

d) Number of Container crane installed on the #3 berth.
Number of container cranes on the #3 berth can be calculated by the following formula.

Number of container cranes

(Annual handling capacity (TEU))

(365day/y x 24 hr/d x (berth occupancy ratio) x (handling container per hour) X conversion ratio )

In case of following condition,
Annual planed handling capacity of #3 berth:  330,000TEU

Handling containers per hour: 25containers/hour
Berth occupation ratio: 60%
TEU conversion ratio: 1.6 TEU/move
330,000TEU
Number of container crane= =1.57 — 2 sets

365d/y x 24hr/d x 0.6 x 25 x 1.6

The number of container cranes in the #3 berth is 2 sets.
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¢)  Container handling system at Phase 1-1
i) Container handling equipment

It is scheduled to open partially the container berth and car berth as the Phase 1-1 project.
This clause describes the container handling operation when a part of #2 berth structure is
developed partially, but the container crane is not introduced yet. Under such circumstance
the containers should be handled by the derrick crane of the vessel from the vessel to the
berth and from the berth to the vessel. This kind of loading and unloading operation is

commonly carried out in the local and small port.

This arrangement of equipment takes time to handle the container, because the lifting beam
has to be connected and disconnected manually to/from container before and after lifting the

container.

The loading and unloading speed of container is approx. 8 containers per hour in average

with one derrick crane.

The handling of the container within the terminal can be done by the combination of reach
stacker and tractor-chassis. The typical case of small container terminal operation shows
below table by assuming average berth length, depth and handling capacity by number and
type of equipment to be adopted .

Table 3.3-26 Operation condition in small and local port

Berth length 300m

Draft 10m

Handling capacity 75,000 TEU/year

Storage capacity 3,750 TUE

Reach stacker 3 sets, Lifting capacity 45 tons
Yard chassis 2 sets

Source: The Survey Team

Figure 3.3-48 Container handling in small and local port
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g)

ii) Mobile harbor crane

Renting the mobile harbor crane is one option for loading and unloading operation of
container when the operation is implemented by the owner of local harbor. But judging from
the operation structure in this case, this might not be the practical solution. The terminal
operator will choose their best way to handle the container using their equipment or renting

the equipment from their related company.

Following picture shows the mobile harbor crane, which is often used in the small port to

load and unload cargo including container.

P

Figure 3.3-49 Harbor crane

Gate

Container terminal gate is composed of export gate and import gate. Generally speaking, the

ratio of number of import gate and export gate is 2:1.

Because of the recent improvement of gate management system, the time needed to pass

through the gate is shortening.

To avoid the congestion at the terminal gate, the number of gates shall be decided with
margin. 6 gates for incoming chassis and 3 gates for outgoing chassis are arranged in this

study by referring the existing container terminal as shown in the layout drawing.
Number of container handling equipment for each Phase

The number of container handling equipment in each phase is as shown in following table.
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Table 3.3-27 Number of container handling equipment in each Phase
Year 2023 2027 2030
Phase Phase 1-2 Phase 1-2 Phase 2
International/domesitic International Domestic International Domestic International Domestic
Berth Berth #1 & #