7.4.1.1 Environmental Impact Factors Concerning Port Development

(1) Impact by Construction Work
1} Impact on Air

Construction works dischérges_ various air pollutants. The co-relation between the
principal types of construction works and main pollutants is shown in Table 7.4.2.

Table 7.4.2 Co-relation between Construction Works and Pollutants

Components | Dust ; SOx | NOx | Smut
Factors

Dredging
Foundation
Sand Drain
Superstructure
Backfill
Reclamation
Land Making

CIOI0ICI0|0IC
O|0|0|000I0

00|10
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The diffusion of air pollutants from construction machinery is a problem within 100m
from the source. However, air pollution accompanied with construction works is temporary.
And the size of impact is generally less than that generated from the indﬁstﬁ_al activity or
road traffic. | | S

2) Impact on Water/Soil Quality _

It is estimated that various polluted substances give loads into water/soil with bottom soil
blown up by construction works. The co-relation between the priﬁcipal types of
construction works and main environmental components is shown in Table 7.4.3. -
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Table 7.4.3 Co-relation between Construction Works and Environmental Components

Components | Water Quality Soil

SS | noxious- | noxious-
Factors f1ess ness

Dredging Dredging O O O

' Reclamation O O O

Foundation Dredging O O O
Replacing - O
Rubble Mound O
Sand Drain Spreading Sand O
Sand Pile O
Counterweight O
Sand Compaction Pile O

. Backfill ' QO - O

Dumping ° O O O

Increase of SS 1s conspicuously seen i the extent of 500 to 1,000km from the work point.
It diminishes the scenic view and has a negative impact on recreation facilities and aquatic
species,

3) Impact by Nmse/Vlbratlon ' _
Construction works occur noise and vibration. The co—re}atlon between the prmcnpal

types of construction works and occurrence of no:_se/wbration is shown in Table 7.4.4.

T_able 7.4.4 Co-relation between COnstruction. Works arid Noise/ Vibraﬁon

_ Components | Noise | Vibration
Factors: ' - '
Dredging Pump O
. Cutter @ @
Pile Foundation Driving Pile O O
Soil Improvement | Sand Drain, Sand O O
Compaction Pile L
Concrete Structure, Block | = O
Land Making Leveling, etc. O O

‘note ;. O;continuous, .;intermittem

Nmse/wbratlon is temporary. But it aggravates the living env:ronment when residential
areas, schools or hospitals exist in the vicinity. '
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4) Impact of Odor

Odor will be occurred in case of eliminating sludge polluted with noxious and organic
materials. Usually, the odor is caused by the T12S coraponent in the sludge material that has
a smell of rotten eggs and is very unpleasant for residents.

5) Impact on Geographical Feature

Construction works might alter the geographical feature of quarry or pattern of ground
water system. It could result in a loss of habitat for terrestrial lives and loss of natural
vegetation.

- 6) Impact on Ecosystem -
(a) Impact on Aquatic Species

-Contamination of water/bottom by construction works threatens the habxtat of aquatic
species. It might collapse coral reef, change the distribution of benthic organisms and
reduce fishery products. Conspicuous water muddiness reduces light intensity in the Water,
which prevents photosynthesis of plant plankton and seaweed. It reduces the biological
productivity of water area. The absorption of sand particles causes plant plankton to sink
- and prevent photosynthesis of seaweed.

{(b) Impact on Terrestrial Specues _

- Changes in air quallty and occurrence of noise/vibration durmg construction works alter
the ecosystem of terrestrial species. SOx, NOx or fluorine reduces the growth of terrestrial
plants and withers them. Terrestrial animals are also threatened through the impact on their
respiratory organs. Noise/vibration influences the behavior of terrestrial animals and may
prompt them to leave their traditional habitat. |

7) Impact of Disposal Wastes

Without an adequate disposal site, residual soil or construction materials are likely to be
dumped on land or in the sea, which would be detrimental to water/bottom quality, soil
condition and the ecosystem

8) Impact on Socxo—culture
Laborers for construction works will inflow from outside. It is possible that friction
between outside laborers and local residents on matters of race, religion, manners and

customs might occur.

9) Impact on Socio-economy
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Increase of working opportunities/incomes and emergence of new economic activities are
expected, thereby contributing to regional revitalization. But, it might cause distortions such
as outflow of work forces or occupational change. Passing of construction vehicles and
boats might obstruct usual land/sea traffic. In addition, fishing vessels may be hampered by

the resulting congestion and tourism/fishery resources imay also be adversely affected (e.g
increase in muddmess)

(2) Impact by Existing Port Facilities and Sites

1} Impact on Water/Bottom Quality :

Outer facilitics such as breakwater and reclamation site, etc. might make water stagnant.
Increase of organic matters indicated by COD and depletion of dissolved oxygen due to
‘decomposition of organic matters can lead to eﬁtrophication, in which phenlomena such as
red tide and hypoxic milky blue-green water occur. On the bottom, when organic materials
are accumulated and decomposed under a non-oxygen state, H2S occurs. Resuiting on an
offensive odor which negatively impacts marine life. .

2) Impact on Geographical Feature

Dredging for channel, basin and anchorage and existence of port delllt!eS and
reclamation site change the geographical feature of an area. Beach erosion and accretion
due to pattern change of littoral drift might occur, which can impact on existing forms of
use of land and water area and extinguish tidal flats. In addition, the change of ground water
level/pressure and intrusion of seawater into ground water accompani'ed with reclamation
and excavation might impact on forms of water use in surrounding areas and terrestrial
vegetation. ' L

3) Irhpact on Oceanology :

The reflection and refraction of wave by channel, outer facility or reclamation site might
affect the current flow. Topographical changes and eutrophication due fo stagnation or
promotion of water flow might be caused around the breakwater, shore protection and
underwater structure. ‘Tidal changes are an important factor related to the change of water
quahty in the port.

4) Impact on Ecosystem

(a) Impact on Aquatic Spemes : S
Dredging or occurrence of outer facilities and sites might reduce habltats of aquatic

species. And eutrophication caused by the change in current flow or water quality might

change the habitation environment mdirectly. A change in the current flow could alter the
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distribution of plankfonic larva, while the quality of water/bottom can change the
distribution of species and feeding grounds due to eutrophication, etc.

Although conerete lye increases the pH in the water locally and temporarily, it does not
pose a threat to aquatic species because seawater has the capacity to absorb pH. If anything,
concrete structures are able to become a new base for seaweed and benthic organisms.

(b) Impact on Terrestrial Species

Use of land for port and port related facilities will reduce the habitat of terrestrial species.
Decrease of tidal flat impacts on inhabitants such as birds living and feeding there.
Terrestrial animals feeding on them can be damaged indirectly. Mangrove is very sensitive
to silting, accumulation, stop of water inflow, water stagnation and oil.

5) Impact on Scenic View _

Large-scale reclamation, long breakwaters, land facilities, chimneys and tanks, etc. will
result in an artificial view. The impact is large if the area has intrinsic scenic value or value
as a tourist resource.

6) Impact on Socio-culture ,

The residents, cultural assets and historical heritage in thc project area mlg,ht be obliged
to relocate due to the appearance of sites. The opposm(_)n movements and aggravation of
social/racial confrontatton might'occur due to the loss of living basis and inflow of new
community or culture. '

7 Impact on Soc;o-economy

Fishery and aqua-cuitural activities might be restricted due to the occurrence of sites,
such as a reduction or change of fishing grounds and loss or transfer of nurseries. The
volume of fishery resources might be indifectly changed through a change in the current
flow, water/bottom quality and ecosystem. If there is existing land use for human activities,
these activities will have to be diverted: If it becomes impossible to obtain or drain water,
an economic loss would be incurred. - '

(3) Impact by Use of Water Area Facilities and Wharves
1) Impact on Air .

Vessels discharge SOx, NOx, dust and CO, whlch have a negjatwe impact on the human
body, mainly the respiratory organs. In addition, SOx and NOx damage vegetation and
generate acid rain.

2) Impact on Water/Bottém Quality
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Vessels discharge bilge water including oil. Inflow of bilge water to the sca area
produces an oily film on the surface and spoils the scenic view. It might make the water and
aquatic lives smell and damage the physiology of aquatic lives. Water gives off perceptible
odor when the concentration of oil reaches 0.0ippm, whereas fish begin to smell in 24
hours. But the odorization does not occur if the concentration is 0.001ppm or less. Fish
which come in contact with mud containing over 2mg/g(dry} of oil begin to smell in an
extremely short time. '

3) Impact on Topography
The furrow waves generated by sailing of vessels might erode natural beaches and
riverbanks, which changes terrestrial vegetation and forms of land use.

4) Impact on Terrestrial Species : :
Physiology of fauna and flora may be affected by SOx and NOx from vessels. Impact of
NOz2 appears as growth retardation or abnormal coloring of leaves of commercial products
such as tomatoes or soybeans, etc. 'Also, impact of SO2 appears as abnormal colori'ng,
withering and reduced yields of barley, carrots, cotton, lettuce, spiﬁéch, cedar and so on.

5) Impact of Wastes : :

~ Oil and wastes are d1scharged from ship. Wood chlps are produced from lumber handling |
wharves. In addition, it is necessary to appropriately dispose of dredged sand produced by

dredging works for maintenance of channel and anchorage. Water/bottom conditions and

scenic views are negatively impacted by oil fiim and floating trash. Decomposition of

organic matters such as wood or paper corrupts water/bottom quality. Spilled oil impacts on

marine lives and birds feeding on them. Dumping of dredge'd sand containing hazardous

materials po.llutes the water/bottom, which can impaét on the human body.

6) Impact on Socio- -economy - : :

~ Operation of ﬁshmg boats might be restricted if port facilities are close to fishing
grounds. Fishing activities may have to be transferred elsewhere or income may be reduced
due to restrictions on fishing activities. On the other hand, some employment opportunities
will be generated by port related activities. '

{(4) Impact by Loading, Storage and Movable Facilities .
1) Impact on Air : : ,

Dust from activities of loading bulk cargo or open storage yards will damage reépiratdry
organs of port laborers and tocal residents. The extent of diffusion of dust with diameter of
0.1mm and specific gravity of 3 will reach 2km in wind velocity of 10my/s. Inflow of dust to
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the sca area deteriorates water/bottom quality.

2} Impact on Water/Bottom Quality

{cak or scattering of bulk cargo from open storage yard polluies watet/bottom.
Decomposition of organic matters such as cereals or chips advance eutrophication such as
increase of COD or nitrogen/phosphorous and decrease of DO. Water and bottom might be
polluted due to the efflux of pesticides or heavy metal ion from coal, bauxite, sulfur ore, tin
ore and copper ore. Increase of SS by leakage deteriorates scenic view and impacls on
physiology and activities of aquatic species. '

3) Impact of Noise/Vibration _

Noise/vibration from machinery used in operation might threaten the living environment
of local residents. Port can not be managed owing to complaints from residents. If
residential areas, schools and hospitals exist in vicinity, and operation is continued through
the night, impacts would become large.

4) Impact of Odor

Ammonia or trimethylamine might be generated through handling farm/marine products.
Although impact of odor is terﬁporary, unpleasant feelings might arise, especially if schools,
hospitals or residential areas are in the vicinity. ' '

5) Impact on Aquatic Species

Change of water/bottom condition due to leakage from handling facilities and storage
impacts on aquatic species. Increasing the level of nutrient in the water increases
photosynthesis of plant plankton and changes species composition, Emergence of oxygen
depleted water due to euﬁophicatio'n makes existence of aquatic species impossible.
Pesticides or heavy metal ions from mineral resources damage aquatic species direcily. It
might indirectly damage human bodies through biological concentration.

6) Impact of Wastes
Abandoned oil and garbage cause sanitary problems. Also, inflow of them into the sea
area deteriorates water/bottom conditions.

7) Impact on Socio-economy

- New employment opportunities will be generated. Economic activities such as commerce
and services together with job creation will be accelerated.

7-65



(5) Impact by Operation of Facilities Handling Hazardous Materials
1) Impact on Air

SOs, NOx, hydrocarbon and dust will be generated from petroleum distribution base and
other hazardous handling facilities. Generally, as for the impact of 8Ox, NOx and dust, that
from industrial activities or traffic functions is far bigger. But, hydrocarbon is mostly
generated by evaporation from hazardous handling facilities. It causes headache, giddiness
or disease of respiratory organs. Also, it is causative of photochemical oxidant.

2) Impact on Water/Bottom Quality, etc. _
Oil, odor and other materials discharged from hazardous handling facilities cause various
impacts on fauna/flora and the socio-economy.

(6) Impact from Waste Treatment and Disposal
1) Impact on Air, etc. .

SOx, NOx, dust and odor are discharged from waste treatment facxhties and waste
disposal sites. These cause various impacts on fauna and flora.

2) Impact on Socio-culture .

Slums might be formed by the people who make a living by collection of waste materials.
Emergence of slums could create friction w1th neighboring resxdents and social unrest due
to deterioration of security. '

7.4.1.2 Environmental Impact Factors Associated with Activities Closely Related to Port

(1) Impact by Traffic Functions
1) Impact on Air . : _

Transportation of cargo handled at the port will increase road trafﬁc volume. As -
production and economic activities increase, general traffic increases also. Air pollution by

SOx, NOx, CO and dust impacts on human health and physmlogy of animals and plants, and
generates acid rain.

2) Impact of Noise/Vibration - . :

Transportation of cargo and increase of production and ecconomic activities in
surrounding area will increase road and railway traffic. This increases noise/vibration that
threatens the'living environment of residents.

3) Impact on Fauna and Flora

Air pollution and noise/vibration accompanied with use of traffic function site might
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change physiology and ecology of terrestrial species,

4) Impact on Socio-culture

Provision of traffic network might change the local population distribution and forms of
communication. Population movement may result in the extinction of a unique local culture
and cause cultural friction due to encounter with alien cultures.

5) Impact on Socio-economy

Increase of road traffic volume can cause the economic loss by increasing traffic
congestion and traffic accidents. On the other hand, there are many cases in which the
traffic system has been markedly improved and produced a favorable effect on the local
social environment.

(2) Impact by Industrial Production Activitics
1) Impact on Air, etc.

Air/water pollutants, noise, odor and wastes are ‘discharged from factories and fac:htles
in industrial estate. These impact on various aspects such as human and flora/fauna.

2) Impact on Topography

Land subsidence might be caused by decrease of groundwater ievel/pressure due to
pumping up. Land ‘subsidence mlght induce flood and high tide. Also, falling of -
groundwater level/pressure can cause the decrease of well water and intrusion of sea water
into well.

3) Impact on Socio-culture

_ According to the increase of empioyment opportunities accompanied with operation of
industries, population of surrounding area flows into the industrial area, which changes the
population distribution of the region. If regional plan is obliged to be changed due to
distortion of the local ecopomic activities, residences and educational facilities ma}r be
affected. ' '

4) Impact on Socio-gconomy -

: Employmcnt opportunities will i increase. And, economic activities such as commerce and
| service will be vitalized. On the other hand, transfer of laborer from existing industries
might cause distortion in the local economy. Air and waterfbottom pollution will impact on
agncultural and marine production. '
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(3) Impact by Distribution and Storage Functions
1) fmpact on Air, etc.
Dusts, noise/vibration and odor are discharged from distribution and storage facilities.

2) Impact on Socio-economy

Laborer will be needed for new activities. But, the scale of employment is generally
small because of rationalization by mechanization.

(4) Impact by Use of Recreational Facilities
1) Impact on Water/Bottom Quality and Fauna/Flora

" Drainage from hotel or marina might cause eutrophication. On the other hand, it is
expected that tidal flats or shalfows created in artificial beach will prompt decomposition of -
organic materials and make water clear, However, at the pr'esent.time, it 1s difficult to
quantitatively grasp the ability of an artificial beach to purify water quality. Change of
water/bottom quality might change the circumstances of aquatic species for better or worse.

2) Impact on Socio-culture

Tourists introduce alien cuiture. The original functlon of exlstmg cultural assets might be
changed to recreational function. Unique culture may become extinct, which means that the
feelings of local residents must be considered if the project is to be successful.

3) Impact on Socio-economy . _ .
Fishing activities will be restricted at artiﬁmal beaches and areas for pleasure boats.
Distortion of the local economy might occur due to labor transfer from existing industries.

7.4.1.3 Environmental Impact by Oil Spills

A large-scale oil spill from tanker seriously impabts on economic activities, operation of
adjacent ports and the ocean environment, particularly fisheries in surrounding areas. In
such an event all possible measures for collectlon and treatment as preventlon of diffusion
must be taken. ' ' '

Life stage, physiology, metabollsm habitat and breedmg patterns of ﬁshery stock are all
effected by oil spill. Short-term losses occur with the 1mmed1a_te death or contamination of
adult fishes. Long-term losses resulting from the killing of larvae and juvenile are revealed
as a reduction of catch in future years. Although the degree of mortality and other effects
depend upon the type and concentration of oil spilt, temperature and the time of exposure,
the generally estimated concentrations causing lethal toxicity to marine organisms exposed
for a few hours are: gastropod molluses 1-100 g/rril, bivalve molluscs 5-50 u g/ml,
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crustaceans [-10 2 g/ml, finfish 5-50 2 g/ml and larvae of all species 0.1-1 ¢ g/mil.

Generally, adult fish can move to avoid oil pollution. Sedentary organisms can not move
away, though they may avoid contamination by shutting shells or vatves. On the other hand,
most finfish and shellfish are floating during their egg or larval stage, which therefore
makes them vulnerable to oil. And immature organisms of which systems for detoxifying or
eliminating oil and metabolites are incompletely developed are physiologically more
sensitive. Although ocean fish can readily avoid oil, fish in other habitats such as estuaries
or fish farms where the water is shallow and bounded by land may be at a higher risk. This
means that the danger would be bigger if fish are in particular season for breeding and move
into the coastal shallows.

Qil spill can cause extensive damage to planktonic organisms and affect the larval and
adult populations feeding on them. The damage can expand through the food chain.
. Population of fish may sometimes recover quite quickly. But, it is possible that a

different biological community will emerge, which can reduce the catch of certain species
~ and lead to a change in catching methods and costs. If contaminated sediments continue to
release hydrocarbons, oyster farms would be obliged to relocate. '

7.4.2 Countermeasures for Environmental Conservation

In the implerhentatio_n of port development project, various countermeasures for
environmental conservation should be proposed according to the type and size of impact.
Table A 7.4.1 and A 742 show the environmental impact worksheet and checkliét,
respectively. _

- In actual working, each item that should be subject to EIA will be examined using these
worksheet and checklist and estimated the size of impact: The probess is that the rough
magnitude of impact is grasped for each item first, and then the measurements of
forecast/estimation are determined. Secondly, the impact on the background areas and the
present environmental circumstances are corﬁpared and assessed. In case the predicted levei
~ is not in compliance with an environmental conservation target, feasible countermeasures
should be supposed for further assessment.

(1) Countermeasures for Air Pollution =
As éounterm_easures for dust, use of adequate machinery, enclosure by fence, sprinkling, |
provision of buffer zone, covering bare ground and hardening earth, etc. can be considered.
When the port is close to the residential areas, progtess control not to operate a lot of
machinery si.multaneously, work hours and provision of smoke protection fences, etc.
should be considered in order to control SOx, NOx and smut discharged from machinery.
Efficient port management to reduce the berthing time of vessels is necessary for
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emission control. Vessels in harbor limit may need to be obligated to use A-type heavy oil
in which content of sulfur is low. _

Transportation system shouid be planned to be fiee from traffic congestion. Sufficient
buffer zones, such as green belts, need to be adopted between traffic facilities and
residential areas. Low-pollution factories or commercial facilities can be substituted for
buffer zones. _

As for the air pollution by industrial production activities, reduction of discharge amount
by treatment tank and diffusion/dilution of concentration on the ground by tall chimneys
will be needed.

(2) Countermeasures for Water/Bottom Contamination -

In case of doing dredging or reclamation, it is fundamentally important to select proper
plan (e.g. settling pond), construction method (e.g. using sedimentation coagulant) and
machmery

It is desirable that disposition of port facilities be planed not to make the closing water
areas which can stagnate the tidal flow. When the port is located in polluted area, for
instance, replacement of rivers may need to be considered as well as the selection of project |
site. Also, when polluted river water flows into the port area, provision of adequate
infrastructures such as sewage treatment facilitics in inland areas should be suggested to the
tesponsible organs in order to control pollution load in sea area. As countermeasures
feasible to be implemented by port administrator, dredging at the stagnated areas, sand
overlaying on the contaminated seabed and purification by inducing water fmm elsewhere
can be considered. _ _ o . _

Aprons need to adopt reverse slope not to leak the toxic substances spilt on the wharves
into waters. Drainage system should be provided in order to collect such toxic substances
and convey them to sedimentation tank. Substances po'ss'ible to pollute water/bottom are
desirable to be stocked in indoor facilities or covered by sheets not to leak outside by rain. -

Establishment of acceptance facilities for bilge water based on the “1978 Protocol on the
International Treaty for Prevention of Pollution by Ships of 1973 (MARPOL 73/78)” should
be considered in the planning stage. The concentration and volume of bilge diécharged'from
vessels into the port area need to be regulated. B :

As for the countermeasures for water pollutant from industrial facilities or others,
reduction of drainage by water saving and decrease of sludge by adequate selection of

production process are necessary. And focation of outfalls should be selected adequately
considering stream and forms of water use.

(3) Countermeasures for Nmse/V:brann
Adequate construction method and maehmery shouid be selected Settmg soundproof
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apparatus, work hours and location of source should be taken consideration in the step of
planning.

- Trunk roads or other sources of noisc/vibration should be located distantly from
residential areas, schools or hospitals. '

(4) Countermeasures for Offensive Odor
" Dredging method, machinery and dumping site should be selected approprlatcly Surface
of reclamation site needs to be covered rapidly. Working hours, transportation method of
dredged soil and application of deodorant, etc. should be considered.

The facilitics possible to generate odor should be detached from sensitive areas such as
schools, hospitals or residential areas. Sealing warchouse and installing deodorant apparatus
will be taken. - '

(5) Countermeasures for Topographic Change -

Project site and face lines need to be determined prudently. Construction plan should be
established based on the sufficient investigation for ground water system. Deliberate
pumping up of groundwater by restriction on use will be needed as a countermeasure for
subsidence. Provision of sheet piles or water gates can be useful for prevention of seawater
intrusion into well water. Construction of banks, groynes and diversion channels, and
protection of beachcs gtc. are available as countermeasures for erosion or accretion. If
disappearance of precious tcrrestnal ecosystem is predicted, transplant of lives will need to
be considered. :

It is desirable to set the upper limit of navigation speed or vessel’s size in the channel
adjacent to natural coastal line. -

(6) Countermeasures for Oceanographic Change

Project site and face lines meed to be determined prudently. Construction of wave
dissipation revetments and jeities may need to be planned. Impacts will be reduced by
proper selection of the type of facilities, for instance, introduction of non-reflection type or
penetration type breakwaters

(7) Countermeasures for Conservation of Ecosystem

A project should be planned to conserve the ccosystem through the appropriate
investigation of ecology in the subject areas and sufficient countermeasures for air and
waterfbottom pollution. Zoning pian should be considered to save existing untouched areas
as much as-possible. Partxcularly, it needs to greatly pay attention to wetlands. Destruction
or degradation of wetlands may directly impact on the biological resources of other
countries, because fishes and birds do not recognize national boundaries or may migrate
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long distances.

Adequate prevention measures agdmst the generation or spread of muddiness from the
construction works should be adopted. The low-noise/vibration construction machinery
should be introduced aiso. And the construction timing needs to be selected adequately
considering distnibution, migration and spawning scasons of spec'ies. Construction of
artificial beaches or shallows and adoption of gentie slope revetments are available for the
rebirth of habitats. In addition, feeding, release of useful fish or shells, creation of
alternative habitats and establishment of conservation areas may be necessary.

Operating costs for conservation of ecosystém may fall on agéncics, such as parks and
recreation departments, which are not participating in the main components of the project.
In that case, port administrator needs to consider certain contributions, Such_as returning a
portion of profits, establishing'iinkage with ecological conservation projects and providing
monitoring data, etc., in order to obtain positive cooperation from the_m. |

(8) Countermeasures for Views

Legal compliance should be considered sufficiently in the special areas such as national
parks. In the planning stage, facility location, land use and colors of stru'_ctures' need to be
taken into consideration. Implementation of planting and afforestation may be nacessary.

(9) Countermeasures for Wastes

An adequate piannmg for collection, transportation and dlsposai site is 1mp0rtant And
for instance, use of remnant harmless construction materiais for artificial fish reefs need to
be considered. ' _

Wastes discharge in the port area must be strongly banned through the legal regu]atlons

Preparation of machinery and matenals for cleaning or establishment of garbage treatment
system is necessary. |

(10) Countermeasures for Socio-Culture

Project site should not involve the points important as a locally unique.culture. Sufficient
dialogues with residents or specialists and information publicity should be implemented
before construction works. Vocational training programs for technical transfer to local
laborers will be needed in order to reduce the number of outside laborers for conservation
of locally unique cultures. _

There are many cases that the replacement of cultural assets declines the value of them.
Securing adequate place for transfer mcluding museums, establishment of proper transfer

schedule and compensation for econoimic and culturai loss must be taken mto conmderataon 7
prudently.
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Archaeological and historical assets that are not found in preliminary survey may be
discovered during the project implementation. Certain procedures for such unanticipated
discoveries, for instance, notification to the relevant departiments, request of site inspection
by experts and cessation of work, etc. should be mentioned in project design and
construction contracis. '

{11) Countermeasurcs for Socio-Economy

Rights to farm land or fish may not be recorded or registered outside the area. And the
components of a production system are more complex than they appear to outsiders.
Therefore, it is important to hold sufficient diatogues with residents and open information.
In where vuinerable minority people are to be affected by a port development, a separate
‘plan for individual groups suited to their specific needs and focal situations is necessary. If
resettlement is needed due to consiruction works; replacement areas should secure at least
equal living standards that the settlers had before. Resettlement will increase population
- density, which may newly require providing sanitary and public health systems none were

needed before, | . '

Employment planning may need {o be established in order to keep deliberate industrial
activities in the regional economic system. Fmployee training will be necessary for the new
employment opportumtles
- The function of fishery ports and marine products  distribution should be improved or
expanded. The plan for effective uses of artificial structures such as breakwater which have
~ a function of gathering fish needs to be established. If cconomic losses for fishermen are
evident, certain compensation is necessary. Also, certain fields for alternative economic
activities may need to be provided for local residents who suffer economic loss by land
expropriation. ' B ' _

Oil distribution base or treatment facilities handling hazardous materials should secure
' sufﬂmently safe distance from agricultural and fishery production sites.

If traffic stagnation is predlcted, relocation of existing or planned roads and provision of
traffic séfcty facilities are necessary. ' ' |

(lQ) Countermeasures for Oil Spill
1) Corralling Oil and Using Treatment Agents

In case of spill of gasoline, corrallmg shou]d never be attempted because the danger of
fire and explosion is far bigger. The best choice 1s to allow gasoline to spread and diffuse
naturally. Small-scale spill of diesel oil may not significantly damage to surroundmg
environment. [t is better to wait for evaporation and natural dissipation. Because, it is
difﬁ(._‘}ult to effectively disperse by agents due to its low gravity. Under the poor mixing
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condition, dispersed droplets tend to return and re-form oil films.

As for the heavy oil, use of treatment agents is effective. However, treatment agents
should be used in case of that oil {ilms are thin and difficult to collect by mechanical or
physical methods. Because, oil treatment agents are not perfectly harmless. If oil films
gather locally and there is no fear high density or damaging the fishery resources and
ecosystem, the best approach is to wait for natural purification by microbes, ete. And
treatment agents should not be used in shallow water because it can damage benthic
Organisms.

Treatment agents need to be used immediately before the oil spreads. Also, they must be
sprayed on an appropriatc scale as soon as the mechanical confainment will be evident to

fail. Prudence must be given not to damage to the ecological precious areas.

2) Deploying Defensive Booms, etc.

If methods mentioned above can not contain or disperse oil films, deploying defensive
booms or fishing nets filled with wood chips and bulldozing sand barriers are effective to
prevent damages in adjacent areas. The booms, etc. must be deployed before the oil arrives.
Prior careful planning for selection of locations and means of deployment, etc. is necessary.
Suitable boats, communications and well-trained, experienced personnel are needed also for
immediate and appropriate deployment. Subsequently, the spilt oil must be skimmed and
pumped in order to collect, store, transport and dispose appropriately.

[n bad weather, the oil will escape past the booms. But at least every conceivable effort

such as using absorbent materials must be taken in order to contain the oil and minimize
damage.

3) Establishment of System

In case of extremely large-scale oil spill, a party responsibie for the accident alone can
not deal with such a situation. Various related parties must cooperate each other to alleviate
the disaster. Therefore, a system to cope with accidental oil spills should be established.

It is desirable that each ADPEL establishes a committee consisting of DGSC, KANWIL,
ADPEL, port administrator and representative of province, etc. for collecting information
and coordinating the related parties. In addition, it is desirable to set up units that clarify the
individual roles of each party. Individual port administrators should always have certain
equipment such as oil recovery vessels, oil fences and oil treatment agents. And, proper
information network should be established in order to unify and share information.

7.4.3 Promoting Sea Transportation from the Viewpoint of Environmental Conservation

In urban areas, the environmental issues such as air pollution and noise/vibration by
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vehicular traffic need to be solved. The efficiency of urban activities needs to be raised
through the mitigation of traffic congestion. The conversion to transport with high energy
efficiency should be accelerated so that the energy consumption can be saved and the
emission of CO2 which causes the green house effect of the earth and SO2 which is
causalive of acid rain can be reduced.

In indonesia, it is reported that one fourth of total CO2 emissions by using fossil fuels
was from the transportation sector and over 90 percent of that were discharged from
vehicular iraffic. (source ; The Basic Study On Strategic Response Against The Global
Warming, Climate Change And Their Adverse Effects, 1992, Japan Environment Agency)

The sea and railroad transportation are both highly energy eificient and gentle to the
environment (sec Table 7.4.5). Because of their high transportation capacitics, the so-called
“Modal Shift” can assist in the reduction of labor, dissolution of traffic congestion, saving
of energy and conservation of the global environment. Figﬁre A 7.4.1 shows the co-relation
between cargo volume share and travel distance by transport means in Japan. It indicates
that vessels tend to be used for long distance transportation.

Table 7.4.5 Environmental Characteristics by Transport Means

Means Cargo Volume Cargo Volume
(million ton * km/labor) |  (ton/one timc)
Truck 0.264 5~10
Railroad 2.225

Means Energy Consumption CO2 Emission
(kcal / passenger « km) | (C-g/ passenger - km)
Vehicle 580 44.6
Taxi 1,295 89.3
Public Bus 247
Railroad 100

394

© Means Energy Consumption | CO2 Emission
' (kcal / ton * km) {C-g/ton * km)
Truck - 616 48.3
Ratlroad 114 5.9
Aircraft 5,250 402.4

Source : Japan Transport Economic Research Center
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Increased capacity and efficiency of transportation and the unification of sea and railroad
transportation should be striven for in order to improve the environment. The access
between the wharves and passenger terminals and the trunk roads and raiiroad stations
should be strengthened through the construction of road, railroad, chassis yards and car
parks, etc. In order to promote the domestic frade by ferryboat or Ro-Ro vessels, unit load
terminals and ferry terminals should be constructed or expanded.

interagency cooperation, especially with agencies responsible for road and railroad
planning, is very important. Port administrator should appeal to such responsible agencies
to strengthen the urban land transportation network between ports and inner cities.

.7.4.4 Basic Concepts for Port Environmental Consideration

(1) Importance of Environmental Consideration : :

A port development planner must consider environmental conservation and pollution
prevention in addition to economic and technical aspects. The result of the environmental
consideration can lead the planner to change the project. Although design changes resulting -
from EIA findings may increase capital costs, the vaiue of avoiding negative impacts and
maximizing positive impacts will outweigh the costs of design changes in the long term.

Environmental impact is defined through the analysis of physical, chemical, biological
and social factors which have the potentiat to impact on all organisms directly or indirectly,
immediately or in future. Environmental consideration should be executed by identifying,
estimating and dealing with all impacts. ' _

The BIA procedure in Indonesia is enforced just before the construction works.
Environmental conservation in port development should be considcred from the beginning
of planning because of its size. It needs to be fully discussed and reflected in formulating
the port master plan. Substantial alterations to the port master plan should be considered
according to the degree of environmental im'pa'cts.

(2) Factors to be Considered _

In an undeveloped arca, preservation of the natural resources is rather important. In urban
areas, improvement of the present environmental circumstances §hould be stréssed.
Although the air or water quality in natural areas such as Eastern Indonesia can be
cxamined by relatively simple measures, prudent examinations for fauna and flora or scenic
view might be needed. On the other hand, in urban areas where the environmental situation
is not always good, prudent examinations of the air and water quality are requlred There
will not be serious problems concemmg fauna and flora in urban areas.

In the previous EIA reports reviewed in this study, many items were é_stimated only
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qualitatively. To suitably grasp each environmental impact factor, the impacts should be
analyzed quantitatively as much as possible. And it is desirable to select and use suitable
estimation methods according to the magnitude of impacts and present circumstances of the
project area. All results of analysis must be illustrated in detail. In addition, an EIA report
must clarify how environmental information is assembled, analyzed and used in selecting,
planning, designing and executing of the project. And, it is very important to clearly
indicate the basis of evaluation. '

(3) Scope of EIA

The Ministry of Communicat_ion has established the T echnical Guidelines on the
Environmental Impact Assessment for Harbor. The guideline says the boundary of EIA and
collection of basic data can be limited according to available money, time or manpower.
But, EIA should cover all related areas. If existing data arc not adequate to predict and
evaluate the impacts, field survey must be conducted in order to collect all needed data.
Partlcularly, the scale of port development is generally large and environmental impacts
extend across a wide area: Accordingly, determination of the subject area is very important.

Several existing EIA reports are insufficient, for instance, in the aspect of grasping future
traffic demand of adjacent areas. In EIA, future environmental circumstances of the port
and adjacent area need to be envisioned as clearly as possible. Therefore future background
of air and water quality, etc. including the impacts which will be not ‘always directly related
to the port development or activities should be grasped as accurately as possible and
reflected in the evaluation. '

(4) Necessity of Detailed Standard for EIA

The contents of EIA reports reviewed in this study are not always sufficient. The bases of
prediction and estimation as a whole are obscure. In particular, soil erosion and soil
contamination were not sufficiently covered. This is likely due to the lack of firm standards
or guidelines. - | S ' : : :

Considering the need for high accuracy in an EIA report, the BIA guideline seems to be
insufficient in the aspect ‘of methods or standards for extraction, analysis and evaluation of
the environmental impacts. As a resulf, analysis prc’c'cdure tends to depend on the
experience a_n_d subjective opinions of the individual person in charge. This means that the
preparation of E[A report will be very difficult, time consuming and costly.

- Therefore, detailed standards or guidelines of environmental consideration need to be
established. Countermeasures for mmlmlzmg negative impacts and maximizing positive
impacts as well as the methods for estimation of the env1ronmental impacts should be
indicated in the guidelines.
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(5) Necessity of Proper Monitoring System

There is an environmental monitoring system already in [ndonesia. But, it seems to be
obscure in the aspects of obligation and responsibility to implementation, scope and
publicity. In actual fact, the monitoring survey, as a part of the EIA procedure, is hardly
conducted in spite of being obligated. An entreprencur who does not implement the
monitoring should be given a certain penalty. In Japan, the name of such an entrepreneur is
officially announced. _

It is very important that an adequate monitoring system is established and securely
implemented so that various data can be accumulated and reflected in other port projects.
An adequate monitoring system is very effective for future development projects. For
instance, there will be a number of impacts occurred by induced development, which tend
to be overlooked in the planning stage. Some of these impacts can be predicted by past
experience, |

(6) Public Partlclpation
it is important to hear the opinions ot people who could be affected by the proposal
'partlcularly those who live near the proposal site. This is because an 1mpact may be
significant for the people living and working near the site even if it may not be so to the
experts. Local people may have more information and insights not available to an outsider.
It is also necessary to investigéte the characteristics of ethnic/tribal groups, occupational
groups, socioeconomic stratification, age and gender in the proposed area, because each
groups may be affected in different ways, to different degrees and in different locations.

The necessity of public participation will be elevated accompanied with the progress in
living and educational standards. Public participation may be time consuming and increase
costs, but conflicts and delays can be minimized by gaining the public’s acceptance.

The “right-fo—know” of any community that may be affected by a project should be
respected. They need information on the project cycle, decision making process and related
regulations. In addition, they want to know how and when they may intervene and how they
can influence the project. Everyone should be able to receive the same basic information
about the project. Therefore, it is desirable that a m"eeting with representafives of affected
groups and relevant NGOs be held in the early stage of planning, which can léad_ to securing
public confidence in a fair environmental analysis and decision making process and
facilitate following processes. _ : : :

~All reports related to EIA must be made public. The opinions of re31dents shouid be
accurately grasped and reflected in each EIA report. Therefore a certain report which refers
to the public opinions and views of the proponent obtained in the course of the formation of
a port master plan should be made public. In addition, to grasp the effect of the
countermeasures for environmental conservation and to make improvements to the
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environment, if necessary, the system of the post-EIA based on the monitoring results
should be established. Post-EIA documents including collection and analysis of monitoring
data can be effectively used by agencies responsible for taking remedial action or by those
who could improve future projects. The time and manner in which findings of the post-EIA
report will be made public must be included in the EIA report.

(7)Reinforcement of Organization

Environmental concerns should be considered through all of planning, financing,
implementation, monitoring and enforcement activities. Therefore, special environmental
units should be established within DGSC in order to be directly involved with
environmental issues. In large and intersectoral projects, environmental units are necessary
at the project level to monitor impacts and implementation of mitigation measures and to
promote information exchange across sectoral and agency boundaries.

In case of establishing such units, two factors deserve special attention. First, the units
must be empowered not only to carry out EIA work but also to use EIA findings to
influence the design and implementation of projects. Second, since there is a tendency for
such units to become isolated from other agencies involved in the development process,
lines of communication and operating procedures should reinforce integration.
Coordination with focal and state permit-issuing agencics 1s especially important, because
project implementation and operation may imposc burdens directly or indirectly upon the
Jocal governments.

(8) Environmental Management
A port environmental management plan should be established. And based on that, the
port administrators should preserve the environment, accurately grasp the environmental
situation and make efforts to appropriately maintain the environment with the cooperation
- of related organs. For the reduction of pollutant loads and improvement of the port
environment, cooperation with the administrators of sewage or rivers is necessary. The
relationship and cooperation with enterprises or other administrative organs will nced to be
enhanced through the establishment of a certain committee. '
The by-products such as coal ashes, slugs, dredged sand and concrete lumps produced
from construction and operation of the port should be recycled as materials for port
construction. And collection of garbage and oil in the port should be regularly performed.

% Securmg of Amenity and Access
 Urban waterfronts will not only be used for conventlonal purpose but will also be an
integral part of the community, Along with the improvement in living standards and
changes in people’s lifestyle and perceptions, people will become more conscious of their
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living environments. The more mature and sophisticated urban life is, the greater the need
for waterfronts becomes. Parks, promenades, fishing places, restaurants and shops, etc.
available at waterfronts should be dealt with in the port planning. Ports will need to
contribute further to the creation of an environment where people can live and enjoy their
lives by meeting other people and encountering other cultures. It is a direction which needs
to be cérefully looked at in coming years,
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7.5 Navigation Safety and Channel Maintenance
7.5.1 Safe Navigation Control in Port Basin, Long Sea and River Channel
(1) Formulations of Sailing Rules in Ports and Prescribed Channels

It is desired to formulate sailing rules in ports and prescribed channels to assure the safe
navigation of vessels and maintenance of good order in ports.

Although some port authorities have been formulating a set of sailing regulations, which
are in force within their administrative water areas, a fundamental law stipulating common
essential provisions and covering entire Indonesian ports is desired. In addition to this,
detailed regulations should be provided by the Minister of Communication to meet local
circumstances.

The said fundamnental law should contain the following provisions:

- Object of this law |

- Ports and physwal fimits thereof to whlch law applies

- Priority of this law in the case of contradlctory stipulation -of INTERNATIONAL
REGULATIONS |

- Prescribed channels and rules of sailing including; following the channels, keeping
clear of vessels proceeding the channels, restriction on anchoring/overtaking/parallel
hcadin.g in the channels

- Keeping starboard side of the channel in 'possible meeting situation

- Priority of departing vessel to entering vessel in possible meeting at the channel
entrances '

- Keeping such a speed as not to endanger other vessels

- Miscellaneous vessels’(launches, lighters, small boats) obligation of giving way to
vessels other than miscellaneous vessels

_ Preservation of the environment of the port area

- Commission Minister of Communications to prescribe additional regulations by
Ministerial Decree concerning the navigation of vessels in certain stipulated po'rts.

While the additional regulations should include:
- The maximum size of vessel(GRT/length/draft) to the designated port
- Compulsory or non- compm‘;ory pilotage/tugboats |
- Spemﬁed signals at the port
- Any restricted time zone of in-coming and out-going the port
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- Necessary information prior to entering the port
- Other specified sailing regulations at the port,

(2) Revision of the Pilotage System

The existing pilotage system, as already stated in PROGRESS REPORT 8.4, should be
reviewed .in terms of further establishment of pilotage districts and additional pilots, in
particular, to cope with the increasing vessel traffic. In this connection, however, the
lowest limit of objective vessel size can be raised from a 150GRT to a S00GRT for foreign
vessels and a 3,000GRT for national vessels from the viewpoints of their relatively easy
maneuverability, shallow draft in turn, and low rate of accident of smaller vessels,

Some reports concerning pilotage furnish suggestive information on the latest world
pilotage system as follows:
1) Objective vessel of compulsory pilotage
Most countries classify vessels into national and forexgn and compulsory pilotage for
foreign vessels can be divided into three groups;
(a) Countries regulating for entire foreign vessels - :
USA, Canada (Atlantic coast), France, Portugal, Australia, and Chma
(b) Countries regulating by the vessels’ GRT :
Canada (The Great Lakes) _3OOGRT

( Pacific coast) : : 350
Germany 1,000
Italy 500
Spain - : 50
New Zealand 100
Korea : : 500
Taiwan . : L 500
Hong Kong _ _ o - 1,000
Singapore _ ' E - 300
(c) Countries regulating by the vessels’ length L o
Australia (Queensland, Torres Strait) ' -+~ - 70m - (approx. 600GRT)
Netherlands 65m ( 500 )
UK . 6lm ( - 450 )

Thailand : o S 50.29m( - 400 )

(Source: Japanesc Pilots’ Association, 1994)

2) Establishment of compulsory pilot district .
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(a) Countries whose entire pilot districts arec compulsory

USA, France, Germany, ltaly, the thherlaﬁds, Portugal, Spain, UK, Australia, New
Zealand, and Hong Kong '

(Source: Japanese Pilots’ Association, 1994)

(b) Countries with compulsory and non-compulsory districts

Canada; - Atlantic coast partial compulsory
Lawrence district compulsory except estuary
The Great Lakes compulsory cxcept few exception
Pacific coast entire compuisory
Belgium only Scheldt district is compulsory
Korea 8 among 11 districts are compulsory
Thailand 3 among 7 districts are compulsory

(Source: Japanese Pilots’ Association, 1994)

3) Fﬁrth_er facts about pilotage districts, number of pilots, age, qualifications,
emploYment, relay system, license validity and compulsory pilotage in some maritime
countries are summarized in Table 7.5.1.1. ' '
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(3) Reinforcement of tug fleet

Ocean-going vessels that reduce their headway under several knots before berthing
normally lose almost all rudder function and in turn their own maneuverability,
consequently, the assistance of tugboats is indispensable to control turning/berthing of the
vessels. Port authorities, accordingly, should provide capable tugboats to ensure a safe and
smooth flow of calling vessels and to promote port productivity.

1) Required number of tugboats
(a) The total required number of tugboats per year (X) would be estimated bﬁ‘;cd on
following factors of each port.
X= Objectlve calling vessels per year x 2(in & out) x required tugs per opcratlon*
* Tugs per operation: 1.5(minor ports) to ].8(major ports} can be assumed based on
actual numbers at similar international ports. '

' The number to be provided at each port (T) will be derived from folIowmg
reckoning, respectively. ' -
T = X =+ (Rate of Actual working days per tug*) + (Average dispatch
frequency/tug/day**) : . :
* With exception of 35 repair/docking days: 330/365 _

- kE .Average dispatch frequency varies from 4 to 10 depending on the geographical
features of a district, the working conditions of crew, the tug’s performance and
others.

(b) Desired output, fleet composition, and propulsion type

It is widely accepted in most developed ports that HP output of a tugboat shouid be
equivalent to 8 — 10% of a mother vessel’s DWT, in order to adequately assist a vessel in
maneuvering under a normal condition.

_ The said output of 8 — 10%HP means the total power of tugboats for an objective vessel,
and hence in case of a 60,000DWT vessel, two tugboats of 3,000HP each Would be
perfectly acceptable rather than one 6,000HP tugboat.

Not Only largc vessels but also some small and medium vessels (3,000 to 10,000DWT)
require tugboats, thereby powerful tugboats are not needed at all times. The tug fleet at a
port should accordingly be comprised of an appropriate composition of small, medium and
large powers to meet the anticipated calling vessels.
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Also, it should be noted that a mancuvering tugboat must not only pull/push an
objective vessel but must also be able to maneuver quickly and precisely to respond to the
ship handler’s intentions. Thereby those tugboats known as Z~peilef/Duck-pcllcr type
equipping with twin-rudder-propellers to enable the thrust to be pointed in any direction
throughout a 360° range, and which are being widely used in major ports, are most
recommendable. '

(¢) Other related problems

a) Privatization of tugboat operation

The operation of tugboats should be transferred to the private sector in order to
produce effective services for users together with economical results for operators. In most
developed ports, the operation has been privatized, e.g. operations have been privatized at
over 470 among some 500 Japan’s ports accommodating. oceangoing vessels.

b) Replacement of aged tugboats _

According to collected information on existing tugboats, the number of capable tugboats
is generally insufficient with the exception of some major ports. The accepted wisdom is
that the life of a tugboat is 25 years, and therefore the replacement of aged ones should be
systemacally carried out to prevent accidents from deterioration.

Some examples concerning tugboat operation in Japan’s ports are shown in Table
7.5.1.2. ' '
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(4) Additional installation/upkeep of navigational aids

As stated in Progress Report 8.3, the captioned service has been carried out by DGSC
since 1985 in accordance with the phased schedule, which was originally furnished by a JICA
study team. '

However, piesent situation requires additional installations and comprehensive
maintenance in order to accommodate the growing vessel traffic and also to prepare for the
establishment of new international sea-lanes.

The additional installation is reaching to the entire Indonesian waters thereby the detailed
planning should be carried out for this purpose in particular. In connection with this, all the
lighted-buoys should be equipped with solar batte_ries to promote reliability and maintenance
efficiency. B '

However, it should be noted that even the life of a solar battery systen is not permanent.
Typical service lives are as follows:

® Lantern 5 - 10 years

® Electricbulb  500h

® Battery 3 -5 years

® Solar battery 5 - 10 years

® Buoy chain 2 — 4 years
@ Painting 2 —4 years

(5) Additional DGSC duties concerning the control of_.safety

1) The implementation of The International Safety Management Code (ISM Code)

With the amendments to the International Convention for the Safety of Life at Sea
(SOLAS), 1994, which introduced a new chapter IX into the Convention, and will become
effective 1 July 1998, the International Safety Management (ISM) Code has been made
mandatory. | _ ‘ '

The objectives of the Code arc to ensure safety at sea, prevent human injury or loss of life,
and avoid damage to the environment, in particular to the marine environment and property.

The 'chaptcr applies to ships, regardless of the date of construction,' as follows:

® passenger ships including passenger high-speed ci‘aft; not later than 1 July 1998;
® oil tankers, chemical tankers, gas carriers, bulk carriers and cargo high-speed craft
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of 500GT and upwards, not later than ! July 1998; and
® other cargo ships and mobile offshore drilling units of SO0GT and upwards, not later
than 1 July 2002.

Previously, vessels and the c'aptains had been forced to comply with the existing
conventions in every way, e.g. SOLAS regarding the structure/equipment of vessels, STCW
on the training/certification/watch-keeping of seafarers and MARPOL. concerning the
prevention of pollution from ships respectively. However, the new Code requires not only the
ship but also the company (owner, manager or bare-boat charterer who has assumed the
responsibility for operation of the ship) to be responsible for the prevention of marine
disasters. '

Consequently, the Administration (MOC) should carry out the certification/verification and
oversee a safety management system of the companies/vessels, which are detailed in the Code.
The concrete jobs concerning the matter are handling, probably, by the Port State Control

Officers, and training/stationing of capable officers should thus be commenced as soon as
possible.

2) Collecting information on navigation safety .
DGSC has many different sections, which are responsible for the various aspects of
navigation safety (see PROGRESS REPORT 8.2).

The great number of sections makes its difficult to collect/exchange information and form a
coherent and updated policy. Therefore, an appropriate organization or committee should be
established to perform such tasks. '

(6) Removal of wrecks

It can be presumed that some of the submerged wrecks lying in close proximity (o the
access channels and within ports have been dispersed. However, the position and state of
remammg obstructions need to be identified.

Removal of such obstructions should be planned/carried out by the Administration as an

important project. According to the latest UK chart, examples of ex1stmg obstructions are
shown in Table 7.5.1.3,
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Table 7.5.1.3  Examples of Existing Wrecks and Obstructions

. Position . Reference chart
Objects Latitude | Longitude Nav. aid (UK)
Belawan
Wreck 3° -551°S 98° -439E| None 3584
Wreck 3° -54.1°8 98" -45.1 B None 3584
Wreck 3° -4697 8 98° -40.6 K Light buoy 3584
Pontianak -
Wreck 0° -053°8 109° -06.1E{ None 3721
Wreck 0° 05378 109° -06.1 E None 3721
Wreck 6" -40.1° S 108° -358E| None 918
Wreck 6 -40.6" S 108° -348E None 018
Wreck 2 -1157S | 104° -571E, None 3476
Wreck 2° -118°S 104° -57.1E.  None 3476
Wreck 2° -12378 104> -564E; None 3476
Wreck 2° - 12778 104° -56.1E None 3476
Wreck 2° 212778 104° -55.1E None 3476
Wreck 2° -1837S 104° -55.1E| = Light buoy 3476
Wreck 20 -25778 104° -558E| None 3476
Obstruction 2° -346°S | 104 -564E| None 3476
Obstruction 2° -487°8 104° -546E; - None 3476
Obstruction 2° -536°8 104° -53.7E| None 3476
Wreck 6° -032°8 106° -52.2E Light buoy 932
Wreck 6 -03.57S 106° -524E| None 932
Wreck 6 -0427S 106° -523E!  Light buoy 932
Wreck 6 -054°S 106° -53.1E None 932
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(Continued)

. Position . Reference chart
Objects Latitude Longitude Nav. aid (UK)
. ' -

Wreck 3° -374°8 114° -268E None 3015
Wreck 3° 220578 | 114° -347E| None 3015
Wreek 3" -200° 8 114° -33.1E None 3015
Wreck 3° -20.1°8 114° -353E None 3015
Wreck 6 -526°8 112° -442E|  Light buoy 921
Wreck 6 -52.8°S 112° -4428| None 921
Obstruction 6 -53.87S 112° -438E None 921
Obstruction 6 -54.0°S 112° -436E|  Light buoy 921
2 Obstructions | 6° -5427S 112° -440E|  None 921
Wreck 6° -544°S | 112° -435E! None 921
Wreck 6" -56.0° S | - 112° -43.0E None 921
Wreck 6" -58278 112° -42.1E Norne 921
Obstruction 7° 01678 112° -403E None - 921
Wreck 7 -068°S 112° -393E| None 921
2 Wrecks 77 -110°S | 112° -432E!  None 921
4 Wrecks 7° -113°8 112° -433E None ' 921
Wreck 7° 211478 112° -434E| Nore 921
Wreck T -1157S | 112° -436E|  None 921
Wreck 7° -1127S | - 112° -437E! . None 921
Wreck 7 -1127°8 1 112° -439E|  None 921
Wreck 7 -110° S 112° -43.6E None : 921
2 Wrecks 7 -1157S | 112° -441E] None 921
Wreck 77 <1L778 1 112° -439E None 921
Obstruction 7 -11578 1 112° -438E| None 921
Obstruction . | 7° -11.67S 112° -433E| None 921
Obstruction 7° -119°8 112° -438E None 921
Obstruction 7° -120°S 112° -437E None _ 921
Wreck 7° -108°S 112° -441E|  None 921

- Wreck 7° -1077 8 112° -442E{ None 921
Wreck 7° -106° S 112° -442E! None 921
Wreck 7° -1057S i+ 112° -450E!  None 91
Obstruction 7° <1027 8 112° -470E None 921
Wreck 7° -1047 8 112° -458E! None 921
Wreck 7T -11478 112° -459E;{ Buoy 921
Wreck 77 -190°S 112° -53.0E Castor 921
2 Wrecks 70 -141°S 112° -508E Lateral buoy 921
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(7) Expanding the System of Vessels Inspection

The Government has ratified almost all of the International Maritime Conventions on
Ships and Navigation Safety (sec Progress Report 8.1).  Therefore, as far as the foreign
going Indonesian vessels are concerned, which are being forced to comply with the various
codes of the Conventions, there have been no problems on seaworthiness to date.

The domestic trade vessels, however, are not under the laws/regulations and being apptied
only corresponding the international codes, therefore most of the domestic vessels remain in
substandard conditions in terms of the structure, equipment and operation.

Consequently, it could be pointed out that the state of the above would be one of the causes
of primarily preventable sea accidents. For example, many ill-maintained aged vessels,
which have insufficient stability or are poorly equipped have been operating in service. The
recent capsizing of a ferryboat in Lombok Strait (resulting in loss of 60 lives) and the fact that
traditional motorized sailing boats, which are not subject to Governmental inspection,
reportedly account for 30% of the total sea accidents should be kept in mind.

The maritime authority should take the foliowing steps:

1) Formulating the remaining technical prowsmns related to the ratified International
Conventions, Shlppmg Law 21(1992), regardless forelgnfdomcstlc trade, e.g. ship’s
stability, ship’s inspection, plying limit, maximum passengers, load line, life-

" saving/fire-fighting apparatus in particular.

2) The traditional motorized sailing vessels, which are exempt from registering in
Indonesian Ship Classification Society, total about 3,000, and carry 20% of domestic
seaborne cargoes

Considering their important role in shipping activities together with the high rate of sea
accidents, it is no longer appropriate to exempt them from being treated as maritime
lega] objects. Regulating them from the viewpoint of safety, as soon as practicable, is
most desired.

k) In all, 250 harbormasters qualified as ship inspectors, 200 marine inspectors, 12 radio
inspectors, 30 MARPOL inspectors and 75 measuring inspectors are. stationed at
Indonesian ports. However, there are few A class inspectors who are capable of

" ensuring compliance with International Conventions, and therefore additional
inspectors with bettér qualifications are urgently réquired.
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(8) Expanding the System of Search and Rescue

The National Search and Rescue Agency, which is one of the organizations under the
Ministry of Communications controls this system. The Agency acis as an information center
concerning sea accidents and also regulates search and rescue activities.

The central body responsible for the implementation of search and rescue is the
Directorate of Coastguard and Rescue under the Directorate General of Sea Communications,
MOC. Entire Indonesian waters are divided into ning sections, which are supervised by the
nine Maritime District Offices (KANWIL), and are sub-divided into 45 sections, in which
bases of Coastguard (KPLP) are stationed respectively.

It is anticipated that sea accidents will naturally increase with the increase of vessel traffic,
therefore it is necessary to expand the System as follows.

1) Reinforcement of rescue fieet .
JICA has furnished an. appropriate scale of rescue fleet to cope with: anucipated sea
accidents, which would occur in a random way, using Poisson’s ratio as follows:

Item i Required V. Existing V. Net Additional | Aged Boats to | Required New
Size (a) (b) (a) ~ (b) be Replaced(c) | V. {a)-(b)+(c)
I-A 6 ' 0 6 0 6
1-B 5 0 5 0 5
11 21 - 9 12 0 12
1 33 14 : 19 5 24
IV 37 38 -1 3 2
v 62 66 -4 3 -1
Total 164 127 37 i1 ' 48

Source: JICA Report on Search &Rescue System, 1988, with partly revised by OCDI based on 1998 data

Remark:] - A: 1,000GRT Class, 74 m L, 10 m B, 5 m D, 1,500 ps x 2, 15 kn, a 5,000 M continval running
I-B;500GRT Class, S9mL,8mB,4.5mD, 1,300 ps x 2, 15 kn, a 3,000 M continual running
II  :100GRT Class,35mL, 63 mB, 3.4 mD, 2,400 ps x 2, 26 kn, a 520 M continual running
I ;93GRTClass,24 mL,6.0m B, 2.835 m D, 540 ps x 2, 16 kn, a 350 M continual running
IV ;37GRT Class, 18 m L, 4.3 m B, 2.3 m D, 450 ps x 2, 21kn, a 200 M continual running

Although the above table was made in 1988, there is no change in the situation in general,
and it remains instructive. '

2) Updating the system of information/communications .
Sea accidents- involving Indonesian domestic trade vessels account for 80% of the total,
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resulting in serious damage to lives and properties. However, there is no legal obligation to
equip radio apparatus on domestic vessels, and consequently, a prompt rescue operation can
not be conducted when an accident oceurs.

- Considering that there are many small ship owners in domestic trade circle, and the
difficulties of installing a power soutce in these vessels, owners should be forced instead to
installing the cheap and dry cell type signal buoy known as EPIRB (Emergency Position

Indicating Radio Buoy).

. Furthermore, to keep pace with continually evolving tele-comrmunication age, up-dating the
following systems are required:

1) Provision of service for Global Maritime Distress and Safety System (GMDSS)

The service will be required from November 1999 to comply with SOLAS Convention.
Coastal radio stations will have to commence the service, and foreign going vessels over
300GRT also have to equip the apparatus. '

2) Replacement'of deteriorated/damaged equipment .

3) Reinforcement of equipment at the Fourth class coastal stations

4) Retraining officials concerned and up-dating training facilities .
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7.5.2 Maintenance of Navigational Channels
(1) The Current Situation of Maintenance Activities on Major Navigational Channels

Among the major Indonesian ports, channel maintenance requirements are considered
critical mostly at the six ports of Belawan, Palembang, Banjarmasin, Pontianak, Samarinda,
and Jambi. The navigational channels of the above six ports are located at the estuaries of the
rivers which carry the large amount of sedimentation materials. As a consequence, the total
annual maintenance dredging volume and cost of the six ports are recorded 9,900,000 m* and
29,884 million Rp in the year of 1997, of which percentage in those of all Indonesian ports
(except for dredging for some special ports and for minor dredging in small river ports, if aﬁy)
are 74.1% in dredging volume and 70.9% in dredging cost. Table 7.5.2.1 shows Dredged
volume at the six ports in 1997. For detailed figures on respective ports, see Table A7521
The total maintenance dredging cost of all Indonesian ports is 15.5 % of total national budget
allocated to all port sector activities including port development, maritime safety and pioneer
shipping and 43.3% of total maritime safety budget of the government. This implies that the
dredging requirements and its cost of Indonesia is considerably higher than other major
countries of the world (Few percent in Japan). '

" The DGSC responsible for port dredging affairs in Indonesia supervises all surveys
including echo-sounding conducted by IPCs, necessary for initial and maintenance dredging
and compiling of vertical profile of sea/river bed made on the basis of survey results, and

dredging works particularly by the national budget for maintenance dredging of -access
channels. '

Table 7.5.2.1 Dredged volume at six ports in 1997

Name of Port Annual Dredged Share of Dredged | Dredging Cost Share of

Volume . ' _ _ Dredging

('000m?) Volume(%) (Million RP.) Cost (%)
Belawan 1,800.00 13.47 5,236.60 12.43
Palembang - 2,300.00 17.22 6,683.92 15.87
Jambi 350.00 2.62 1,026.22 244
Pontianak 1,700.00 12,73 4,943.11 11.74
Banjarmasin 2,400.00 17.97 8,025.40 19.05
Samarinda 1,350.00 10.11 3,928.91 9.33
Totai of Others 3,458.20 25.89 - 12,275.24 29.14

Source: DGSC
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The PT. RUKINDO conducts actual dredging works with a fleet of twenty seven dredgers
consists of fourteen trailing suction hopper dredgers, four cutter suction dredgers, two sand
pump dredgers and seven grab/clamshell dredgers on the contract base with the DGSC. The
fleet of dredgers dredged total volume of 23,600,000m* per year in Indonesia and other
countries in 1997, Detail specifications of dredging vessels are indicated in Table A7.5.2.2,
Table A7.5.2.3, Table A7.5.2.4 and Table A7.5.2.5 in Appendices.

(2) Preliminary Suggestions for Improving Dredging Administration

General performance of DGSC's dredging administration is generally well and r'apacity of
dredging fleet is evaluated enough. Because the dredging fleet of PT. RUKINDO dredges
23,600,000m’ in Indonesia and other countries in 1997, while domestic dredgmg, volume was
13,358,200m" in 1997. Under severe budget constraints, however, the initial and maintenance
dredging requirements of Indonesian ports are not fully satisfied, and maintenance of sound
~ performance of the ports become difficult and crucial even in the most important ports in
Indonesia. Therefore how to usc the limited budget effectively is the most important point in
this regard. '

In order to cope with the current difficulty on the dredgmg affairs, the following
suggestions may be helpful. While the most of current difficulties on dredging affairs in this
country come from general shortage of available budget which can not be expected to
~ increase instantly, following suggestlons are mainly focused on those for basic or long term
pohcy oriented measures.

1) From cost and benefit point of view, critical examination is necessary to select priority
dredging projects and their scopes In order to achieve the target, it may be necessary to
strengthen DGSC capability in collecting good enough engineering data and information, and
in conducting economlc analyses on the data as well as in deve}opmg effective coordmatmfD
procedure.

2) More accurate engmeermg surveys and assessment on the results of dredging works is
required for the channels whtch are utilized under very critical or limited conditions in

particular. This requlres substantial upgradmg of total engineering survey system of the
- DGSC. :

3) Since it is not easy to reduce annual maintenance volume simply by improving current
 dredging technology or method in pamcular on the site where heavy and irregular

sedimentation is observed. A long term engineering survey on the sites need to be conducted
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as a base of development of advanced method so that more effective way of dredging could
be realized on long term basis.

4} Alternatively, it is recommended to conduct a cemprehcnsive study on development of
entirely deferent solution for the issues, for instance, to the port of Banjarmasin. More
concretely, it may be interesting to conduct a study on development of a new water transport
system using the shallow draft container vessels which is able to navigate both in the river

channel and open sea areas instead of trying to keep constant maintenance dredging for the
entrance channel of the port.

5) As for the current engineering standard for dredging works, it is still necessary to upgrade
them in accordance with the overall port engineering standards to be improved and adopted in
the DGSC port and dredging administration. Authorizing of technical justification of technical
standards of dredging is Inormally' effective and useful in getting necessary budget
successfully from the agencies concerned.

6) Environment consideration is another impoftant field of dredging affairs. While
environmental disaster caused by dredging and disposal of dredged materials seems not to be
serious under the current situation in Indonesia, the issue has become quite crucial in most
countries of the world. In order to avoid possible future environment problems, careful
preparation of institutional counter measures on this subject is essential. This kind of action is
considered one of the most appropriate targets to be staned during the current economic
difficulty of the country when some able staffs of the DGSC are available due to reduced
asmgnmem for actual dredgmg works under the situation.

7) It is very important for the DGSC to understand that the higher authorities of the
government may not fully understand the real importance of poi‘t dredging and economic
implication of inadequate dredging activities in this country. More active and reasonable
explanations or appeals from the DGSC on nation wide significance of port dredging to the
higher responsible agencies are strongly expected. Considering that overall port development
can not promoted only by DGSC efforts, positive understanding and support from other
various port sector entities need to be invited accordingly.

8) To cope with shortage of budget for dredging, beneficiary-payment principle should be
employed aceording to degree of their benefit such as number, size and draught of vessels
entered, and cargo volume transported through the channel. Section 6.1. 2 4 describes detalls
of cost sharing system with beneﬁcnary in Japan.
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(3) Siltation

Economizing of the construction of auxiliary facilities such as training wall and submerged
dyke should be considered, in addition to economizing of maintenance dredging in channels
and basins which suffer from siltation. However, these countermeasures against the siltation
are not sufficient enough to overcome the siltation problem. Because, location of port,
arrangement of port facilities such as breakwater, channel and basin,- size of entering vessels
should be also considered at the port planning stage. Figure 7.5.2.1 shows the relation
between cost and benefit of port construction with siltation problem.

Total cost of facilities C, is sum of the construction cost of facilities C, ( includes all
maintenance cost of facilities exclude maintenance dredging), construction cost of auxiliary
facilities against siltation C, and cost of maintenance dredging C,. On the other hand, benefit
B, associated with development of a port is sum of benefit B, which is the reduction of total
transportatidn cost by expansion of port facilities, benefit B, which is increase of safety and -
B, which is indirect effect of port development. The economical appropriateness of a port
investment is evaluated by the comparison between total cost of facilities C and total amount
of benefit B,

The problem is very small, if By is very large comparing with Cy, even if the cost of
countermeasures against siltation (C,+C,) is considerable sum of money. In other words, even
if there is a little volume of sedimentation. However, in the case of a port which has small B,
and large amount of cost for countermeasures against siltation (C,+C,), and developed by
national policy, the siltation problem is serious. In these ports, it is demanded to decrease the
cost. for maintenance dredging C, and decrease volume of sedimentation with minimum
investmént for auxiliary facilities against siltation C,. The factors influencing the cost for port
facilities C, are location and scale of ports, size of entering vessels and arrangement of port
facilities. These factors are related closely to siltation problem and influence to cost of
countermeasures against siltation (C,+C,). To decrease siltation volume as much as possible,
some. increase of cost for port facilities is allowable. To cope with siltation probiem overall
technical countermeasures in port planning, design of port facilities, construction ‘works and
mdmtenance of port facilities are indispensable. However, . main ports adjacent to
| comparatxvely large cities are old and gradually had been expanded according to the economic
act1v1t:es Expansion of facilities according to enlargement of entering vessels may make the
_ siltation problem more severe. To move the ports suffering from siltation to other place, large
amount of cost for constructlon of port facilities and auxahary facilities such as an access road
is necessary In this case, C exceeds B largely To cope with most of siltation problem that
have occurred actually, value of (C,+C;) should be minimized dlrectly when the port planning
of port facilities can not be changed. Countermeasures to decrease C, are discussed widely
about improvements in dredging technology. On the other hand, appropriate arrangement of
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training wall and submerged dyke are necessary to decreaselcz. In order to realize appropriate
arrangement of port facilities, clarification of siltation mechanism and development of
advanced technology for countermeasures against siltation are expected.

To conduct the most appropriate channel mainte;lance, study on economical comparison
between costs and benefits should be conducted, and the most effective countermeasures
against siltation at the individual ports should be developed.

Specific gravity is a main characteristic of mud for consideration of the siltation. When
mud that has more than 1.2 t/m3 (11.8 kN/m3) in specific gravity, accumulates in a channel
and a basin obstructing navigation of vessels.

It is extremely important to know from where sediment come and accumulates in a channel
and a basin, in study on countermeasure against siltation. In the case of siltation in a chann_e]
dug at flat of estuary, the river, which supplied the mud that forms this ﬂat., is the source of
supply of sedimentation, Mud transported by flow will accumulate at the estuary of the river
because of reduction in flow velocity caused by urgent expansion of the width of the river and
flocculation of suspended particles. The countermeasures will differ by whether the sediment
comes from the river directly or move from shoal where mud once accumulated as fluid mud.

At every stage of port development, above economical and technological 1nvest1gat10n
should be done carefully. ' '

(4) Recent Technical Trend _in' Dredging in Japan

- Trailing suction hopper dredgers are frequently used in dredging of navigational channels
because they have advantages that they can dredge without obstructing ship's navigation in
the channels, and they can dredge in the site far from the disposal site without long piping.
Many technical developments are conducted recent]y in automation, labor savmg and htgh
dredging efficiency.

Other recent technical development is dredged material transport system usmg compressed
air. This system was developed to transport dredged material in high densny causing
reduction of disposal area. To make the dredging works more efficient and avoid any
environmental problem included in dredgihg work, following techniques should be adopted

after careful investigations on mechanism of siltation and dredging cost.

1) Bottom Profile Sonar System | _

Bottom pro'ﬁle sonar system was developed to enhance the operatiod control of the trail'ing
suction hopper dredger. Water depth and dredger position can be displayed ona single screen
in real time by installing 'positiohing' system, This display permits monitoring of compl'eted
work quality by mapping all or part of the sea bottom as necessary. Accordingly, bottom
profile sonar system permits dredging work management, which improves drédging
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efficiency and reduces cost for depth measurement. Figure 7.5.2.2 shows bottom profile sonar
ststem installed the dredger. Figure 7.5.2.3 shows a diagram displayed in the bottom profile
sonar system on XY plotter.

2) Recycling System

A trailing suction hopper dredger pumnps up soil with much seawater from sea bottom. The
seawater, or effluent, is generally discharged from the hopper to increase loading capacity of
the hopper causing contamination of the sea. In this system, instead of taking in seawater
from the inlet of drag head, effluent in the hopper is returned to the drag head for making
dredged material fluidity. Accordingly, this system permits increase of soil load capacity
without effluent discharge and realizes more efficient dredging without contamination of the
sea. Figure 7.5.2.4 shows the recycle system.

3) Bed Leveling Equipment

During dredge by a trailing suction hopper dredger, grooves are formed on a sea bed.
Therefore, a special working vessel e(iuipped with a leveling blade is used for leveling the sea
bed. The bed leveling equipment is designed to level the sea bed with blades installed to the
drag heads, instead of using a special working vessel. Dredging using the equipment makes -
the sea bet flat, in other word makes no grooves, minimizing dredging volume, Figure 7.5.2.5
shows bed leveling equipment. '

4) GPS

To realize efficient dredging, real time positioning system for a trailing suction hopper
dredger is 1ndlspensable The Global Positioning System (GPS) has developed to achieve real
time accurate positioning for vehicles. Real time kinematic GPS has been developed for a
trailing suction hopper dredger and other vessels realizing real time precise vessel positioning
using a reference station. The system employs unique method, or carrier phase double
differential .method, to get the precis‘e positioning data from artificial satellite. Figure 7.5.2.6
shows the principle of the real time kinematic GPS.

5) Fuzzy Dredgmg Control System :

The automated operation system for the trailing suction hopper dredger has been developed
mainly for labor saving. The system is based on a sequence control, using predetermined
procedure, and can not follow changes in dredging conditions, soil characteristics and other
- factors. An automated system using fuzzy control is developed to make an operation of the
' trallmg suction hopper dredger as good as the operation by experienced human operators. The
system includes subsystem, light water mixture control, optimal control of jet water, optimal
:control of dredge pump rotation speed, optimal control of drag head grounding pressure,
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optimal control of dredger speed, automatic selection control of dredging factors. Figure
7.5.2.7 shows configuration of Al dredging works.

6) Compressed Air Transport Method

In Japan, dredged material is transported to a disposal site and used for land reclamation,
though in other country it is mostly dumped into the ocean. To reduce contaminated eftluent
discharge from reclamation site and volume of reclamation site, make the reclamation site
firm for early use and reduce dredging and reclamation cost, density of the dredged should be
high. The compressed air transportation method has developed to transport dredged material
keeping its concentration at a high level. Compressed air transport system are divided into
four types, screw and inpeller type dredging and transport system, bucket hood type dredging
and transport system, screw feeder type discharge equipment and tank type discharge
equipment. Figure 7.5.2.8 shows high-density air compressed transport process.
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7.6 Staff Training System for Port Sector
7.6.1 General

The port sector is composed of various sub-sectors including the government organizations,
public corporations or governmeni owned companies, private business entities and many
other port related organizations or associations which play their own roles to achieve their
original assignment or business target. Although the required roles or functions of each sub-
sector are different and diversified, overall capa’éility or performarice of the port sector of a
country is largely controiled by quality of manpower which may be evaluated by level of
moral, knowledge, skill, experience and mental/physical soundness of each individual staff of
the organizations of the sector.

In this sense, staff training system for port sector should be designed and developed with
comprehensive training program structure covering across various training demands of all
relevant sub-sectors so that effective improvement of lotal power or capability of port sector
could be expected. In other words, staff traihing for each port sub-sector needs to be
conducted under well coordinated programs with constant exchange of relevant information,
for instant, on new technologies for port operation or deveiopment and recent trend of
administrative or legal reqmrements. .

While to develop and apply such a comprehensive training system instantly to the port
sector of most developing countries is considered not easy, it is recommended that DGSC as'a
center of port sector of Indonesia should always pay its attention on above basic training
concept when designing or conducting its own staff training program and advising the matter
to other port sub-sectors. ' -

7.62 Staff Training Program of DGSC and IPC

The staff training prograins currently executed by DGSC and IPC are generally well
designed and practically adequate considering the back ground of the organizations and nature
of training demands (see Table A.7.6.1.1, Table A.7.6.1.2 and Table A.7.6.1.3 in Appendices).
However, there are some room for improvement in basic training patterns and programs,
which are mostly common to both organizations as indicated as follows.

- (1)  Strengthening exact knowledge and deep understanding on other sub-sectors’ business.

This is particularly important in making better coordination with relevant agencies or
entities for effective adjustment of contradictory interests.
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(2) Active introduction of information on new technology.

This includes the ficlds of port planning, designing, operation and construction method of
facilities. Through this kind of training, positive incentive and interest of trainees could be
developed for every aspect of port administration.

(3) Promotion of On-the-Job- Training (OJT).

This can become more effective by strengthening understanding on significance of OJT of
all senior staff and by developing OJT methods and manuals applicable to actual training
stage. It is commonly understood that OJT is quite effective, if appropriately conducted, for
young staff in particular not only to strengthen their practical knowledge but also to improve
their coordinating and cooperating capability with their superiors or colleagues. Periodical
staff rotation among the relevant internal sections is also effective in carrier development of
‘the staff as an alternative pattern of OJT.

(4) Establishment of effective personnel exchanging system.

This should be executed among the port sub-sector entities including MOC, DGLT,
DGSC, IPCs, ADPELSs and other semi-governmental organizétions. In order to obtain wider
knowledge and broad sense of administration, temporary transference of MOC or DGSC
personnel to other central/local govemnment authorities such as BAPENAS, MOF or BPPT,
‘and relevant section of the local government may be effective if possible and appropriate.
Dispatching personnel to the international agencies or even private sector entities is- also
recommended. '

(5) Strengthening cvatuation of effects of training.
- This is another requirement for improving the systern, whlch need to be executed on
various view points including direct on the job or paper testing of the staff, overall evaluation

of performance of a certain section and training course or method wise evaluation of
cffectiveness.

7.6.3 Outlines of Port Staff Training in Singapore and Japan
For further improvement of the details of staff training programs of DGSC and .IPC_s,' itis

helpful to refer the advanced cases of training system in other countries. As a matter of course,
these cases could not be applied directly to the in-house tfain_ing courses in Indonesia, some
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useful ideas may be taken from the details of the cases.
(1) Trlaining Program in Singapore

1) The Marine and Port Authority

The Marine and Port Authority (MPA) has the National Maritime Academy (NMA) for
training maritime and port personnel. The NMA provides quality training to enstre that there
is a ready pool of highly skilled maritime and port personnel to meet the needs of the port
industries. The NMA conducts courses for officers and ratings at pre-sea and post-sca
upgrading level, including various supplementary safety course lo meet the need of the
shipping  industry. The training division of the MPA also organizes
workshops/seminars/lectures on topical issues of interest for the maritime/port community.

2) The PSA Corpomnon Limlted

The PSA Corporation Limited (PSA) provides tiammg for personnel from the local and
regional maritime industries since 1970. The PSA trained 107,000 personnel from the local
shipping industries and 4,600 personnel from ports and shipping organizations from 67
countries. The PSA has also customized training programs for port‘; in Indonesia, Philippines,
Oman, Sri Lanka, Italy, Vietnam and Republic of China. :

The PSA invests some S$14 million in 2 quay/yard crane SJmu}ators and 1 full-mission ship
handling simulator to cope with the advancement in technology and to support the training of
equipment operations and marine personnel. .

The PSA also maintains a maritime library with a collection of over 13, 000 books.

(2) * Training Program in Japan

1) The Port and harbor bureau of MOC in J apan

The port sector in the Ministry of Transport in Japan conducts several kinds of stuff
training to raise the level of ability, expemse and knowledge necessary to cope with new
system and technologies.

Training for newly recruited staff, training for each category of staff, special training on
specialized category such as accounting and port statistics are conducted. In addition to stuff
training, the MOC has the on the job training and job rotation between local govemment port
authontles, agencies, and foreign govemment to raise ability and knowledge of their stuff,

- 2) The Port of Yokohama

(a) Yokohama Harbor Polytechnic College
Yokohama city has operated the Yokohama Harbor Polytechmc College to bring up talents
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who can meet various nceds of the harbor industry as well as the distribution industry
practically and efficiently. Many distribution management engineers graduate from this junior
college every year.

{b) Harbor Training College of Yokohama

The purpose of Harbor Training College of Yokohama is to develop the ability of workers
in the Port of Yokohama trough seminars and various fraining courses such as practical
training for operating large cargo handling equipment and driving transportation vehicles.

7.6.4 FEvaluation of Training Effect and Re-training

Every port sector has its own training systems. In addition to comprehensive training
courses, the port sector should evaluate the effect of the trammg courses, in order to achieve
more effective tramlng system 1n Indonesia. :

The partictpants of training courses have improved their knowledge and ability. But after
few years, the knowledge tend to be forgotten unless they engage in the job related to the
knowledge. So, it is necessary that the port sector provide with re-training courses, in order to
make the training effective. '

Training course is not effective uniess contents of the training courses are understood easily
by the trainees. So, the port sector should have several kinds of eqmpment for stuff training
such as audio-visual system, computer system, simulators, in order to make the training
course easier to be understood by the: trainees. '
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7.7 Policy on Port Statistics
7.7.1 Genera!

It is one of the most significant assignments of any government in the modern world to
compile and publish reliable and responsible statistics on every sector of the country
including natural and socio-economic conditions and situation of national assets and
activities. Without a firm base of statistics, accountable policies and plans of the country
can not be formed. It is commonly understood that the level (quantitative and qualitative
grade) Qf a country’s statistics exactly represents the overall national power of the country.

As far as a census of the population is concerned, most countries in the world have
fairly reliable statistics under positive UN requirement and assistance. However, the actual
policy and practice for compiling the statistics in various other fields are generally
insufficient and substandard, especially in most developing countries.

. While the government of Indonesia has a well developed system tfor compiling various
kinds of statistics'including the field of port affairs, there may be still some room for
improvement in taking more reliable and useful statistics for policy making. - |

7.7.2 Overall Statistics System

The official statistics of a country are normally divided into two categories: nation wide
statistics designated by laws and regulations, and official statistics to be compiled for
administrative pufposes of the central/ regional government organizations. '

Port statistics should be edited in a unified style so that they can be easily accessed and
understood by all of the nation and concerned parties. In advanced countries, port
management bodies acting as port administrators are obligéted to compile port statistics
according to stipulated methods. And, a special statistics agency comprehehsively performs
the tasks related to the designated statistics including port statistics as well as population
census, commercial census, Jabor force survey and price survey, eic.

Table 7.7.1 shows the Japanese statistics designated in the Statistics Law. There are five
 statistical categories with port management.

7.7.3 Basic Policy of Improving Port Statistics System
Indonesia has already had the Port Operation Management Information System, the so-
called SIMOPPEL. Figure 7.7.1 shows SIMOPPEL system for reference. In that system,

statistical data of public ports including information of traffic, port performance and port
facilities are collected and edited to Gradelll report and then processed to Grade Il report
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through each branch office responsible for port administration, Grade Il report is sent to
Board of Director and ADPELs and compiled as Grade [ report. This report is sent {o
DGSC and finally kept there for five years. , '

However, the SIMOPPEL Report Grade [ , as a finally integrated statistical record for
public ports, does not cover cargo-wise volume, annual cargo handling trend and so on,
Such detailed data, which are indispensable to estimating future cargo demand, can not be
grasped uniess Gradelll report is obtained from each branch office. It makes it very '
difficult to establish a national port policy comprehensively.

Port statistics should cover all ports including special ports and special wharves based
on laws and regulations. It should clarify at least the trend of cargo handling volume by lot
and the origin/destination ef each kind of commodity and cargo type, as well as number of
calling vessels, number of passenger and situation of basin, wa_r'ehouse and stock yard, etc.
Table A 7.7.1 to A 7.7.3 show the examples of questibnnaire for port statistical survey.

And, if possible, port statistics should be integrated with statistics system of land
transportation, which is closely related to port activities, and also be compatible with
international standards. In that case, it will become very important to define the
classification of individual cargo by categorizing into a couple of strata and to unify the
survey period. These are indispensable matters also for adequately revising the subject
items according to the change of times. '
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Table 7.7.1 Designated Statistics in Japan

i Population Census
2 Establishment Census
5 Vital statistics of Japan
6 Survey on Port and Harbor *
7 Monthly Labor Survey

10 Census of Manufactures

11 Current Survey of Production

13 School Basic Survey

14 Housing Survey

15 School Health Survey

19 Survey of Textile Distribution
23 Census of Commerce
26 Census of Agriculture and Forestry
27 Current Survey of Coal Demand and Supply
28 Slifvey on Vessels and Seaman *
29 Survey on shipbuilding and Engineering *
30 Labor Force Survey
32 Statistics of Building Starts |
33 Survey on Milk and Daily Products
35 Retail Price survey

36 survey of Farm Household Economy

37 Crop Survey _
38 Survey of Cocoon Production _
- 40 Statistical Survey on Domestic Mineral Deposits

43 Current Production Survey on Gas Utility Industry
46 Survey on Machine Tools Installation

48 Statistical Survey on Pharmaceutical Industry Production Trends
" 49 Current Survey of Non-Ferrous Metal Supply and Demand
51 Current Survey of Petroleum Products Supply and Demand
53 Outdoor Employees” Wage Survey by Occupation |
54 Survey of Marine Production

56 Family Income and Expenditure Survey

57 Unincorporated Enterprise Survey

58 Mode-of-Trade Statistics Survey

61 Survey of Research and DeVelopment

62 School Teachers Survey
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64 Current Survey of Commerce

65 Survey of Medical Institutions

66 Patient Survey

67 Census of Fisheries

69 Survey of Sawing Products

71 Survey on Current Rolling Stock Production

76 Survey on Wages of Local Government Employees

77 Survey of Wages and Salaries at Private Firms

83 Social Education Survey

24 Statistical Survey on Construction

87 Employment Status Survey

90 Survey on Seaman’s Labor *

93 Basic Survey of Manufacturing Structure and Activity

94 Basic Survey Wage Structure

95 Survey of Paper Products Distribution -

97 National Survey of Family Income and Expenditure

98 Basic Survey of Commercial Structure and Activity

99 Survey on Motor Vehicle Transport |

100 Survey on Production Cost of Rice

101 Statistical Survey on Machinery and Equipment Marketing

103 Survey on Coastwise Vessel Transport *

108 National Survey of Prices

[ 10 Report of Incorporated Enterprises Statistics

113 Survey of Selected Service Industries

114 Survey of Time Use and Leisure Activities | | _
115 Survey of Oil Consumption in Commerce, Mining and Manufactu'rihg ) _
116 Comprehensive Survey of Living Conditions of the Pcople on Health and Welfare
117 Survey on Service Industries

118 Basic Survey of Business Structure and Activity

note *: port related statistics -
source ; Japan Statistics Bureau
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Figure 7.7.1 Procedure of SIMOPPEL (Port Operation Management Information System)
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7.8 Pori Engineering, Research and Survey
(1) General

In Indonesia investment funds for infrastructure development are limited due to the severe
economic situation. In order to utilize the limited investment funds more efficiently, to secure
safety of facilities and to envisage earlier materialization of the investment effects, more
sophisticated technology shall be introduced in the port development field as well as the port
management and operation field.

[n formuiating a pohcy for port engineering, research and survey, the followmg four (4)
items should be examined. (See Figure 7.8.1)

1) Arrangement and application of “Technical Standards for Port Facilities™
2)  Accumulation and analysis of technical information for port development
3) Introduction of new technology and promotion of technology development
4) Enhancement of total capability of port engineers

(2) Arrangement and application of “Technical Standards for Port Facilities”

In Indonesia, port facilities have been constructed mainly based on previous experience in
adjacent areas and knowledge of engineers_i_n charge. Therefore, sometimes port facilities
have been damaged by inappropriate prediction of natural forces such as wave, tide and
earthquake, tn addmon to inferior ground condition.

In order to secure safety of facilities and save construction cost, apprcpnate “Teehmcal
Standards for Port Facilities” should be introduced by considering characteristics of respective
regions. :

Preliminary idea of the process for introducing “Technical Standards for Port Facilities” is
shown below. (See Figure 7.8.2) | ' |

1} Collecting and analyzing engineering data on port construction sites

Many port deveiopment projects have been conducted in various regions all over Indonesia.
As the first stage, it is very important to collect and analyze engineering data on construction
sites. In particular, data on port facilities damaged by national disasters and other causes, is
quite valuable from the engineering aspect. _

Considering that the nation spreads out across a wide area, technical data should be
collected and analyzed from the areas with different typical natural conditions.

2) Cotlecting and analyzing engineering data and information which can be utilized for port
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construction work ,

Necessary items, especially from the viewpoints of economy and securing safety, should be
collected and analyzed. To identify ways to prevent large damages by natural disasters is
especially important for future projects. These analyses should be conducted considering the
difference of natural condition by areas.

For example, in some arcas of Indonesia, coral reef is pi‘edominant at the project sites.
Transformation of the wave and tidal wave in these areas should be carefully examined. In
other areas of Indonesia, sedimentation problems will be predominant in the project sites.
Siltation in the river and sea port and weak soil foundation should be carefully examined.

3) Monitoring conditions of construction sites .

By monitoring the various conditions of construction sites from the technical aspect, useful
information can be obtained. The natural conditions which were predicted in the planning and
designing stage shall be checked with the monitoring results.

4) Formulating the “Technical Standards for Port Facilities”

In formulating “Technical Standards for Port Facilities”, it is necessary to pay much
atfention to the importance of taking fiexible measures to deal with different natural
conditions and other characteristics of ports located in respective regions.

Technical standards in foreign countries witl serve as good references in formulating
Indonesian technical standards. However it is necessary to recognize the fact that these
standards cannot be introduced in Indonesia directly, because of the dlfferences in natural
condltlons in respective countries.

(3) Accumulation and analysis of technical information for port development

As mentioned above, accumulation and analysis of technical information for port
' dcveiopnient is very important for effective, efficient and safe project implementation.

Several ideas for strengthening accumulation and analysis of technical information for port
development are as follows. |

1) Establishment of the port related information system
- - Strengthening the function of R&D Center in the field of data collection and analysis

2) Accumulation and utih:'atlon of techmcal information

- Continuing the measurement of the natural conditions such as wmd wave and tide befors
and after comp!etlon of pr()jects
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3) Promotion of technological exchange
- Promotion of international technological cooperation by utilizing technical cooperation
schemes of foreign countries

(4) Introduction of new technology and promotion of technology development

Introduction of new technology and promotion of technology development are quite useful
for dealing with various kinds of demand and request from port users. For example,
environmental consideration, cost reduction and modemized shipping system/port operation
arc key items.

In Japan, the Ministry of Transport published a policy report “Towards the Realization of
Human and Nature Friendly Ports and Harbors --- Long-term Policy for Technological
Development for Ports and Harbors - in June 1992. This report specifies 10 priority items
for technology development for ports and harbors. (See Appendix 7.8.1) ldentification of
the prioritized items among port related technology is important and this example in Japan
can be utilized as a reference. '

Several examples of new technologies are as follows.
1) Modernized shipping system

(a) Techno Supcr Liner (TSL)

TSL is a high speed modernized vessel which is now under development in Japan (See
Appendix 7.8.2) ' .

This vessel is expected to play an important role in transporting a large amount of cargo
including container cargo by high speed over a long distance. At present it can transport a
cargo volume of about 1,000 tons at a speed of 50 knots across a distance of about 1,000 km :
under relatively high wave hei ght

In Indonesia, this vessel can be introduced in the future to the mter-island shipping route
between main islands which will play an important role in the transportatlon of a large volume
of cargo over a long distance.

(b) Shaltow Draft Container Vessels. . .

In Indonesia, due to the sdtauon problems, have resulted in- increased mamtenance
dredging costs and the inability to introduce deep draft cargo vessels. As one of the
countermeasures for these problems, introduction of the shallow draft container vessels
suitable for container transportation in river and sea areas shall be examihed.

An idea of a new transportation system by using a shaliow draft container vessel
connecting ports along Yangtze River in China and Kobe Port in Japan can be utilized as a
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useful reference for establishing future transportation system in river and sea areas in
Indonesia. The outline of this plan made by MOT of Japan is shown in Appendix 7.8.3.

2) Environmental aspects

" Indonesia, which is the larpest archipelago country in the world, has a clean and beautifuf
sca, white sand beaches and precious coral reefs. In planning and implementing port
development projects, maintaining the above mentioned precious natural environment in the
adjacent sea and land areas is of vital importance. |

As one of the examples, in Japan water purification by utilizing biological oxidization

function of beaches, gently-sloped seawalls and scabed has been done. This technology can
also be applied in Indonesia for maintaining the sea environment in good condition (See
Appendix 7.8.4).

(5) Enhancement of total capability of port engineers

In order to promote efficient and effective port development, it is vital to enhance the total
capability of port engineers. Especially conmdermg the variety of natural conditions such as
soil and sea conditions in Indonesia, ability of the engineers to judge the natural conditions
and decide design of the port facilities should be improved.

Several ideas for enhancing engineer’s capacity are as follows.

1) To train human resources :

" - Promotion of trammg of human resources by utlllzmg technical cooperatlon scheme of
foreign countries

- Promotion of human exchange between public sector and private sector

- Fostermg m-ho_use englneers in governmental orgamzalions in order to promote the
consistent improvement of total technical capacity

2) To 1mprove and strengthen an education system in the field of civil engncermg y and other
related eng,meenng fields related to the port
- Inviting instructors from foreign countries to universities and other schools to train
instructors and teachers in the fields of civil engineering and other engineering fields
related to the port
- Dispafching students to developed countries in order to obtain the latest technical
- information ' '
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Figure 7.8.1
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