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CHAPTER 4 SUPPLEMENTARY REPORTS FOR RECOMMENDATIONS

At the end of each visit to Mexico, recommendations have been made to CPI regarding
Mexican industrial ports development. Returning to Japan, we further discussed/reviewed
fundamental matters or problems and wish to add foltowing supplementary reports for reference.

1. Procedure of industrial port development

2. Method to determine the scale of industrial port
3. Port and harbour development system
4. Investigation system for the development of industrial port
5. Méthod of planning of port facilities
6. Sof t-ground treatment
7. Environme'ntal protection and administration of ports and harbours
8. Countermeasures of safety and prevention of disaster for ports and harbours
9. Execution and supervision of port construction
10. Port administration and operation
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4-1 PROCEDURE OF INDUSTRIAL PORT DEVELOPMENT

4-1-1 Introduction _
“The" items and the pmcedmes of - basic works to be dealt with by & promoter in developing a
new mdustr;dl port will be classified as follows.

(I)','Arl';illgelllerit and confirmation of purposes
(2):Development planning :

(3 Port constrm:tion_ and_'invitation to enterprises
(4) Port administrations and operation

In-this section, we wish to make _clear_ the contents of above items and the important point
in the development of industrial ports to serve as reference for planning of new industrial ports
in Mexico,

' _ Flg 441-_1- dpe;‘étiﬂllal Flows in Industrial Port Development
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4—1-_2 Arrziugement and Confirﬁlation of Purposes

(l) What for i$ the industrial port dwciopcd ?

Before. the commencement of the planning work, the purposes to develop an industriai port
must be ‘made clear_ and -confirmed by thorough discussions among people or the authorities
Concerned :The p(')rt' development has close relations with the higher--ranking plans or plans
concernmg other depdrtmenta These other plans must be therefore adequately studied for the

: conf:rmatlon of the deveIOpment goals. The other relating plans will be checked in detail and this
Cwill mmultaneously reveal the conditions prucedent or limiting. Some of the goals are very often
contradibtory'to each other; for example, a goal is to accomplish the labour—infensive and still
highlytpr:d'(_luc"tive industry. In these cases, the order of priority must be decided first and then

the fea'sib_lé g_oais must be accordingly chosen,
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The purposes of the development of the industtial port or the mdustrl'ﬂ base must not be

-simple but complex, and the essential factors are categomul as follows:
(D The self-support ratio of a speuflc product is to be mut,ased

(@ A further extent of productnplocw;mg is to be aducved

(@ Income levels in a region or & nation are to be raised.

@ Employment opportunities are to be increased.’ '

® FEffective land-utilization is to be achieved.

The item (D) ,“The self-support ratio of a specific p:oduct is:to be increased”, is the' most

specific development purpose. There are many developing countries . which 't(lVOCdte the

self- supportmzness in the fundamental products such as cement and fertilizer. For tlus purpose
they can start out only with the detailed planning of the mdustry concemmg ‘that spemfled
product. i ' T
The item (2), " A farther extent of . product—proccssmg is to be achaeved” is one of the
purposes most typical to the development of :ndustrial port That is_to say, in case that raw
materials yielded in the hinterland are to be processed for domeshc uonsumptmn or for ‘export,
then the construction of an mdustlldl-port can be planned- f01 a location where these materials
have been loaded from. : ' .

There are many cases in which the item(3, “Improvement of Income Levds” and the item @
“Increase of Employment Opportunities” are the purposes for the development of industrial
ports. In those case, there are many factors to be decided by ‘planners. with regard to the
materialization of the basic plans such as the types and scale of the.indust_'ﬁ; to be developed.
The former tries to improve the income levels by shifting the industrial structure of a region or a
nation from the primary-industry-oriented sich ™ as 1gricdlturé"' fo‘r'e"s'tr'y‘ “and ﬁshery
industrilization where high labour—product:\uty and: large valuewaddedncss are expected. Most of
the industrial ports developed in Japan have been planned for this purpo‘se

The philosophy in these cases are shown in the fo!lowmg ﬁow-chart Fig. 4 1--2.

_94 —



. Fig, 4-1-2 Concept in Development of an Industrial-Port to Achieve Regional Progress
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'lhe pmpose “Effectwe Lmd Utmmtmn of Item B, is a majo'r factor leading to the
industriai-port developmenh In Japan, “The Large-Scale lndustrial Bases in Remote Area™ which
-constituted-a care-of “New Comprehensive National Land Development Plan”; 1969 was one of
those originated from this purpose.

(2) Are there any alternative?

Even wit'h':f:he' clear-cut purp'c;)ses for the industrial-port development, it is still recommended
'that the ‘alternatives” for. the - “industrial-port development. be studied prior to the planning
Lommencement A _

As a measu:a for the regional deveiopment the uldustl ial-port development has the following
ﬂd",ain_tagc. :
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o It is possible to freely create sile enviconments surrounding the industry as intended by a

planner,
o 1t has direct and vast effects.
o It exerts much political pressurc with its dynamic and vivid intluences. -

On the other hand, it has the following defects:

o . It requires a large investment.
o [tisrisky with many technical problems.
o 1t reguires long time tor develapment.

The mdustml -port development is neither any'-only mmsure'fo_r'the regiolhai developinent

nor necessanly bHCCE:SSful under any conditions or at any times.

The reasons why Japan make such high economic grow th in 1960’ w1t11 the mdustna!—pou

development as its driving force are due to the followmg f avorab!e comhtlons s

!  There was adeuate éup’ply of 'Iabour wa:lable as a resuit of the modermzanon of
agriculture and the post-war explosion of baby-blrths Lt

2 The resources such as raw-materials and {uel were supphed from overseas in good amount
but stilt economicatly. . ' g y

3 There was high demands for industrial p:odmts with rapld devel()pment of the domestic
and the world economy. : : o

4 The required reinforcement of productnon facﬂ:tles and the technology renovataon fook
place almost simultaneously, only to makc posmble the mtroduct:on of the latest
production technology. : . o : : :

5 The Japanesc cconomy was based upon ihe “process and trade mdustrm! type

In addmon to the conditions above which are dxrectly rclated to the mdustndl productlon
there was a condifion never to be forgotten that a- clearcut emphasis was given to the
industrial-port development the Japanese government’s comprehensive. poltcy- and it was
supported in other administrative fields as well. One of such examples was t'he.r.éxistence of a
master-plan called -“Comprehensive  National ‘Land Development Pian™ advocafing “Poinis
Development Policy”. Another is the secondary psychological and. financial effects brought up by
the two specific systems, “New Industrial Cities” and “Spec;al Areas for Industrial Consolida-
tion” which are nothing other than the materiai:zatlon of the policy developed in'the first
example. _ '

In order for the 1:1dustrm£ -port deveIOpment to be successful it must be plomoted asa pOli
of overal pohcy to cover other administrative fields as well,'and- the conistruction of a port does
ot nccessarﬂy guarantee the automalic success of the development. = : R

Only after confirming that the industriab-port development is most effective to fulfil'l the set
goals and has very good chance of success, we can move on to the next step. | Lo

Even if the purpose for the industrial-port development is the industrial development



iteelf ag of item @ and @_incntioncd earlier, the reasons why it must not be the inland
devélopment should be clarified. For example, in some industry-types, humidity and salt might
pe tho things to be avoided and sca-born traffic might not be required for transportation of the
rdw—mdterials and of the products,

'l“hc comparison of merits and demerits between the inland industrial base and the coastal base
is given in Table 4- [-1. These mcuts and demerits are based upon the relative appraisal applzcable
oni_y for the comparison between the inland and the coastal and, furthermore, the remark
“generally’” must be duly noticed. The merits of the coastal industrial base which can be
developed on the flat and’ vast reclaimed land are preat in a country such as Japan where very
Jimited land is available, with coniplicatcd'topogra'phy and where highly dense land-utilization
has becn alrcady reaahed but this is not necessarily true for another country, it must be kept in
mind.

Table 4-1-1 Meﬁts and Demerits Between Inland and Coastal Bases

- Inland Industrial Base Coastal Industrial Bases
L _ : .
+ Land-preparation is easy +  Land-procurement in any
shapes are possible because
: o . of reclamation
Merits .
’ i Marine-transportation is
possible
+ Large amount of cooling
water is obtainable
: T : R ‘
‘I + Coordination with already . Salt-damage is possible
' existing land is difficult - :
' o : - Risk for disaster-striking
Demerits - Topographical restraints is high
are great
: " Site-preparation cost is
+ Limit on mass-traunsportation high
o 'is great

In casn that the item @ “improvcment of Income Levels” and the item@), “Increase of
empioyment opportunities” are the purposes, there ar¢ many morc items to be studied.

‘First of all, whether or not the industry development is the only solution must be checked.
Whether or 1‘16t the l)ﬁl'ticipation of undertakers is really possible must be investigated by making
a feamblhty study of the industry in comparison with the other industnies.

~ This" holds true even if it can create, as planned (artiticially), the new employment
opportunities and if it is most effective for the improvement of income levels. The above is
ﬂpp’ﬁéﬁb{e 10 the case of the item (&), “Effective land-utilization”. Coastal vast land might be

suited for the recreational resort zone, pending some regional conditions.

* Resorts pr()}cct in Southem France is a good example of this, There ae mnumerable

examples in whmh teclaimed i'md was more suited for agricultural use.
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4-1-3 Development Planning

(1) Flow in Planning Work

An operational flow in planning the development of an industrial port is more complicated
than the one for commercial ports. This is because the industrial port is a compound of port

facilities and production facilities and by considering the fundamental operational processes, it

can be organized as shown in Table 4-1-2.

This is divided into two parts, Le. one {o do with the arrangement
another concerned with the new development of production-facilities.
follows; “C Choice of Measures” and “D—1 _Land-utitization Plan” are deeply concerned with the
—facilities, and 122, Forecast of Numerical Dimensions”

of port facilities and
These are shown as

new development of the production
and other subsequent to that are the works same as is general port-planning. The work-process
can be reversed; for cxample, a great portion of “C--2. Setection of Industry Types to be
Developed™ can be determined prior to the actual works if the improvement of self-supporting
rate for a specific product is the development purpose as mentioned in *‘4—-1-2 Arrangement and
Confirmation of Purposes”. Furthermore, if the effective land-utitization of a specilic region is
the development purpose than the works relating to “C—1. Selection of Site to be Developed”
may be no longer required.

The work process in planning to develop a new industrial port is naturally different from the
one for the extension of already existing ports, However, the basic operational flows in the
process of the works should not deviate too much from the ones shown in the table, even though
there are some differences in the details.

In Japan, there are very few purely industrial ports and most of the ports function both as
industrial and as commercial, thus creating an image that they are public assets. Because of this
image, only few investigation have been made regarding the financial aspects of the ports. The
items to be checked at each stages are shown as follows:
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Table 4-1-2 Flows in Planning Works

oo -
' Characters of works ‘Work items
A. Decision of basic factors - A-1 Decision of basic concept
o ' - : {(attitude) '
A-2 (larification of constraints
and pre-requisites
B. ~Data~collection, analysis and B-1 Data~collection, analysis and
'appraisal G . appraisal
C. Selection of measures C-1 Selection of site to be developed
c-2 Seléctinn'of'industry~type to be
' developed .
¢-3 Determination of deQeiopment scope
D. Planning. = . o D-1 Land-utilization plan
: ' {determination of lay-out)
D-2 Forecast of numerical dimensions
D-3 Plan on port facilitles
P-4 Plan on supervision and management
E: . Appraisal and selection o E-1 Check on effects of development
‘§-2 Preliminary study of effects on
© environment
'F.  Planning procedure

(2).-Arrangement and Conﬁr_ii_létion of Basic Factors
A-1 Arrangement and Confirmation of Basic Concepts

‘Once 't'he;. (le\'rg]o'pmént _(jf an industrial port js decided, the next step is to arrange and confirm
‘the basic concepts under which the planning is proceeded. There are many cases that the basic
COnccpt_s aré clarified in the higher-ranking plans.
A-2" Clarification of Constréint_s aﬁd Pre-requisites

The constr'unts and the pre- requisites must be made clear and some of those are often found
in or deducted irom other hlgher—rankmg plans which initiated the industrial-port development

_concerned Others can be. claufled from the 1esu]ts of the analysis and appraisal of the collected
datﬁ_- Typi_cal constraints and pre requisites are as follows:
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O Target year

o Site to be developed

o Capital available for development

o Variety of industry types

o Procurabie laboui-foree

o Plan to adjust social capitals relating to roads, rail-ways industrial water supply and
electric-power supply, etc.

o Environmental constraints

o Other legal constraints
(3) Data-collection, Analysis and Appraisal (B)

When planning an industrial port, unlike other gencral ports, we must be especially careful
about the data concerning the site conditions for the industry ol interest. For this purpose, th_ose
data must be collected which are concerned with the items required in “C-2 (iii) Checking of
Site Conditions” including exisling situation about the relating industries and preliminary
conditions like industrial water power, labour-force, transportation facilities, ete. ~

(4) Selection of Measures

C-t Selection of Site to be Developed

a) ltems of Appraisal
In most cases, the site to be developed has been dicided before-hand; however, whether or

not the selected site is good for the industrial port must be still checked even in these cases,
Furthermore, the ideal port location within the selected site is still to be chosen.
The following items must be checked to choose ihe site to be developed:

Whether it satisfies the purpose and basic concepis.
Whether the required scale of the development is feasible.
Whether it is technically feasible from a construction viewpoint under the existing
ambient natural conditions.

4 Whether it is feasible from social and economical viewpoints.

5 Whether there are any environmental problems expected.

b)Y Procedure in Selecting a Development Site
The procudure used in the selection of the site to be deveoped is shown in Fig, 4-{--3,
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Tig. 4-1-3 Procedure o Select the Development Site

- ;;; SO Candidates for deva}opment-qpa
: stte (singular or pluvral}
. N --]
Coals and concepts oxi Scope of development Characteristics of
development : : candidate(s)
. % . ¥
Necessary natural conditions, NO

p gocial conditions,
~ | environmental conditions

Does it satisfy? ||

YES

Y

Selected development site

. C-2 Seleétidn_ of a Type of Indﬁst’ry :

a) Cond;tlons for Selection -1

Whether or nof the mdustr:al—port development is suu,essiul rests upon the choice of a type
of mdu:,try Furthermore, once the type is decided, the scale of the industrial port can be defined

'nalrly well, and two~d1men31onal lay—out (land-utilization) is assumed to be possible fo a certain

extent

The foilowmg three are the factors major in and most influential upon the selection of an

industryftype.g EERRO

1 j_ _.Pt'irpc’)sie(s) of development
2" Conditions of developmant

3 ".Whether the]e will be new dunandq for thu type of industry (balance between supply and

~demand) -
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Fig. 4-1-4 Procedure in Selection of an Industry-type

———b-[ Selection of several types of industry in line with

purposés of=deve1bpment

9.

No Check of the balance between demand at supply

YES
¥ .

YO I Check of development conditions to suit for the type

¥ YES
:[ Selection of the type | °

b) Industry Suited for Goals of the Development
If the purposes of the industrial-port development arc

o To improve the self- supporl ratio of a specific industrial produet -
o0 To have more processmg -involvement of raw- matcr:afs to be y;elded in the Iunterland of

- the port,

Then the industry type will be known by now, In the Iatter case of fhe auove two a
judgement on the degree of proccssmg is required even after the type is known. The cases of logs,
of ores and of crude oil are taken for exdmples and the processing stages for each are as foHows.

. <Sawing YE urniture household-articles . .
og ' _ _ ' .

Plywood “——®:Pre-fabricated building materials

Ore ———— Refined ore - hardened ore ————pIngot

Crude oil

-~ Petroleum products Wﬂj—r'Petrdclzenlicéls - Processed products
To what extent the material is to be processed is determined as a matter of p'oiicy makihQ and

also in light of available technology level and the balance between demand and support for the
product of concern. : : o
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In case that
o The income levels of aregion or a n’ithn is to be increased.
o . The employment -opportunities arc to be inproved.
‘o The effective land-utilization is to be achieved.

Then, all the ind'ustry types should be checked for type(s) to be chosen. In order to increase the
incomne- lcvcls those types are desirable ‘which require the lange volume of production and also
which, produces the- goods with highly added valves. In order to increase the empioyment
gpportqmtl_es, the labour-intensive industry-type will be desirable. However, this is not as limiting
as in the first case and indeed there will be much freedom in choosing the industry-type.

'fhe’ prOCedure to choose'a type, in this case, is 3.3 follows:

1 A nation wide trend (for somg¢’ types, world- wide trend) in the various types of indt ustry,

~complying w;th the economic policy of the nation must be checked, and general types
smtable at the development !ocatlon will be \tlidled :
Whether the detailed p!ans about the facilities such as eeononucaily teasxble scale port
and land; clevelopment, or ‘availability of water are within allowable range must be
checked foreach type' of industry suitable at the location.

[oh]

) : IndLIStryQtypes :S'uite_d for the Site De\_reiopmenf Conditions

Another b'arrier, to remain to be overcome in choosing an industry type is a check if such
si'te deveidpment eoﬁ‘ditions are s'a'tisfied as-water, land, labour-force, etc. required for the
mdustry type to be developed and the scope of the deveiopment '

~ Table 4~1~4 shows the. relative we;ghts of importance of each f’lclOI‘S in the 51te devel-
'opment for eaeh at the mdustry types. “The mndndate—sues will be evaluated by referring to Table
4--1-6 “Typlcai details of main 1ndustry types for the SpGlelC contents of each factor such as
the sme of the requued fand. These stte development conditions are varled not only by the size
and the. type of the development but also by the progress of technolo;,y For example, the
ongma] units of water and of land are varying for each of the industry- -iypes as shown in Table
415, _ : .

There are factors othei than the progrcss of technology which contribute to the variation of
the sitie- or:gmal units. .

Qnee of such ewamples isa: hnd~s¢1\'mg attempt caused by the rising prices of land. Another
ex&__mp_le.ls the issue of regulations to stipulate that the ratio of open spaces in the factory site be
hjghef 'thah'a. cert'u'il’ figu:e. An environment as one of the development conditions are nowadays
paid 2 lugher regard 1f §h0u1d be inciuded in the labour force if treated as of the

- site- development ‘conditions. Howevel, the existing co:zdxt;ons of the educational, cultural and
‘medical facilities of a cny where wor}\ers are to live, have much importance i a labor-force must
be ploulrecl
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Table 4-1-4 Site Selecting Factor

s for Each of Industry Types (Important factors) '
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Table 4-1-5 Land-Original Unit, Water Original Unit

: . ) Water orilginal unit
'(1L333 ﬁi?ﬁi?iiiﬁﬁiten) (m3/day, one hundred
: y million)
o 1965 1973 | 1974 1965 | 1973 | 1974
| Basic-industry type 4.1 2.2 | 2.3 268 | 137 | 135
Local-resource. type 3.6 2.7 2.8 114 82 79
| Metal-processing type 2.4 1.1 1.2 24 13 13
| commodities type . 2.2 1.6 1.9 53 o 21 29
Total - 3.2 1.8 | 1.9 123 b1 62
Source: - ."Industrial statistics {land, water)" by Ministry of

Industry and Trade

Note: Land original'hnit = area of factory lot + mnet industrial

amount delivered from - Water original unit = fresh water supplied +
" net industrial amount delivered from
Table 4-1:6 Dimensions of Typical Factories
Water
) Consumption Number
Type Product Capacity Agea, (2107 w3/day)| “of Location
w (per year} | {(x10” m) [ Fresh | 5ea |Empleyee
[steet © Crude Steel s0x10" ¢ 5,690 60 | 170 | 3,030 | Kanto
Alumina & Alumina 700,000 t _
Alvmipum - Aluminium 210,000 t 2,320 4 | 85 | 1,500 | Hokkaido
Copper Electrical copper | 90,000 t 281 11 | 140 440 | Tohoku
Zink Electrical zink 80,000 t- 210 43 "0 510 "
Shipbullding | Bulld (500,000 DUT)} 3 vessels 767 1.6] © | 1,550 | Tokat
| : Repair o 5
0il Refinery .Qrude 011 15,500 1,300 26 239 344 Kanto
N : Treatment BPSO e _ L
lﬁetrgéhemia'&y' | Ethyléne 440,000 t 422 32 - 450 "
: : g ——rs - - . ]
Péper & Printing Paper 100,000 t
dpylp i Newspaper 88,000 t 1§ . 450 180 0 1,340 Tokadi
_ Craft-paper’ 16,000 t N L
Cement ‘Portland Cement 1:25%10° ¢ 3,820 8 | 85 520 | Tohoku
Flour ‘Wheat Fiour 168,000 t 30 EETT 260 | Kanto
011 Vegetable 01} 87,000 t 198 - 4 35 390 | "
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d) Check of Balance between Demand are Supply o | R
There will be no undertaker interested in thc industrial-site development if no demand for the

if the type of industry is really suited for the development purpose, So,

product. is expcctul even i
adc whether ‘in the near futme ‘the

for each of the industry, candidates, a check must be m
demand exceeds the production capacily and whether in the addmon'ﬂ mvestmmt is required to

increase the production capacity. It is also necessary to check if the pmduct is COl‘l]petltWe
enough in the inter national market with the. transpoxt‘utlon costs inctuded. Today every mdustrld!
product is an international merchandise therefore, if not internationally competttwe the
domestic product will never necessitate a new industrial-site development w1thout qome
protective measures such as introduction of tarlff barrier and 1mport-rcsmctlons '

When a decision about feasxbjhty of the development, is to be made balance between overseas

demand and supply m_ust bo also considered.

(-3 Determination of Development Scope

There is a certain range of the effective production scopes for 'each'i_ndus_tr'jf-ftypes; therefore,
the scope of development can be antomatically determined once a industry type is chosen, '

Table 4—1—6 gave the typical dimensions of the major industries, but the more detailed
information will be discussed in another section, *“4-2 Method of Determine the Scale of

Industrial Ports®™.

(5) Development Planning
D-1 Land-utilization plan
The land-utilization plan of industrial p(,rts consjsts of two factons

Plan on arrangement of. mdustrlal base
(lay-out, size and shape)

Two dime.nsioual plan’ ' _—

— P_fén of port féoilitie_s-

When these two factors are determmed the type of the industrial port is- also chosen

Theré are two types of industrial ports, one by rcclamatlon and another by (art'iflcalal}
excavation. The older industrizl ports such as Keihin-yoh, Hanshin an_cl Chukyo are mostly by
reclamation and the latest large-scale industrial 7 ports ‘sUch as 'Kashim'a' Tomakomai and
Mutsuogawara arc by exmvatlon Which of the two is to be chosen should be. }udged mamly by
topographical consideration., '
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factory. Furth_ermere: the desirabie mutual locations will be decided by considering delivery-

Table 4-1-7 Types of Industrial Ports and Topographical Feature

Gea-bed slope

Water-surface

(Hinte;lén&)
Topography

iénd;V ' 
Jutilization

Land:biiée

Marine .
phenomena

ptilleation’

covered {protacted} by
islands or peninsulas

Not steep

Not or hardly utilized

‘Bteep and éomplicated

.'Adﬁangéd

Eépensive

Quiet

. Type By reclamation By excavation
(Coast) _
Location Inland sea, inland bay or Facing outer sea

Steep

Highly utilized

Flat

Mostly not or hardly
utilized

Comparétivély'cheap

Rough

" The lay-out plan of an industrial base (lay-out of factories, size and shape of land) Is judged
from the following two aspects: The shape of a factory lot and the coast-line will be controlied
by the logicalness of “Movement line”, a [low of goods from inside the enterprise to inside the

‘receiving system of haif-products, raw-materials and fuels between the undertakers. The points to

be checked in-the two-dimensional planning from a port-standpoint are as follows:

oo oa W

entrance, -

The dangerous articles are located in the ravely used areas.
The dirty cargo is s_cp_aratcd from the clean cargo.

- The undertakers requiring larger ships for fransportation are located near to the port

The relation between dust-causing materials and wind-direction.

The ]oad'b_earing capacity of the soil.

The positions of inlets and out-lets with respect ta the locations of undertakers which require

“cooling:water from the sea.

D-2: Forecast of Quantitative Details
2} Volume of Cargo to be Handled -

Once the industry typé and the scope of production are determined, the volume of cargos
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relating to the factory can be fairly accurately prcdictcd, and in that case the followings must be

clarified: : o
1. The kmds amounts and Suppllelb of raw- matermls and haff p;oducts
9 The kinds, amounts and places delivered to of the product (umludmg h'xlf—ptoduc,ts)

3. Where are cargos handled, at public berth or at prwate perth?

4, Type oi pftckmg, and transportation

As to the cargos to be dispatched from, the pro
known, If the enterpnsts are-not yet known, and-if the industiy types and

ast can be-made w1th reference to already

existing development sites or to original units of cargos. It should be kept in mmd that the
original unifs will be varicd for the different ploduuton scopes or for the varymg technolo;,y

duciion plan should be ref erréd‘t_o_dnly_ if the

enterprises are already
the production scopes aie known then the forec

levels.

b) Port-entering Ships : .
The transport plan of the undertakmg enterprises, if any, should be reteired to f01 the

phnnmg details 1egdrdmg entering ships (types and shapes of shlp'i and port-calling pattun) In

case that the undertaking enterprises are not yet known or that there is not transport plan the
harbour conditions of material suppliers, sea-routes sitilar to thc ones t'akbn by shsps in-service

and ship-building situation should be referred to for the dwnslon

-3 Plan on Pori-facilities
In planning the port facilities, there is no mgmf:cant difference from the ones for ordinary

distribution-ports. However, a careful observation is requmd about that-there are more pumber
of larger facilities and that the dangerous articles are more often handled.

D-4 Plan on Management and Admmistratmn 7 , :
How to manage and administer an industrial port 1s vc1y lmport(mt In'Japan, mdustrm! ports,
like ordinary distribution ports; are administered by the port adnumstrators In ‘case. of the
industrial-ports, however, as there are only limited number.of users cooperatwc organizations by
the undertakers to help the port administraiton are often formed or: the eXpenses uu.urrcd in the
adjustment of the hinterland are shared by the undértakers. Whether the industrial port to be
developed is financially feasible under the proposed administration system or on what. level the
various utility fees or share of the expenscs by the undertakers are to be fixed are to be studied in’
the next seciton together with the study about the effect or validity of the dés’iélop’rﬁeﬁt'.- '

{6) Appraisal and Selection

E-1 Study of the effects of the development _ . o :

When the out!me of the development plan an mdustt1a1~p0rt is made, thc cffu,ts of the
development must be checked and the extent of the contribution to the goats set for. the
development must be made clear, Anylhmg possible {0 be: expresscd in money {erin. must be
conductied an economy-analysis and in this way the effccts w1ll be evaluated more clear[y
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E-2 Environmental A‘sseéshlent

An envnomncntal assessment. must be pertormed in order to clarify the eltccta on the
environment. If ‘the effects exceed the allowable limit, then the lay-out of the industrial base
nst he_moc_hfxed and/or the protective fucilities will be installed. If still not allowable even then,
the basic frames of the plan such as the devetdpmem scope, the industry-types ete. will be subject

to revision:
(7) Planning Procedure

Once cach factors in the plan of the industrial port are defined, we can proceed {o the
harbour-planning in accordance with the system fixed in a country of concern, Port planning

procedure inJapan shows in*‘4--3 Port and Harbour Development System”

4-1-4 Port consiruction and Invitation of Enterprises

After the confirmation of planning and finances, the construction will be commenced, and at
the same tite Of prior to that the initial invitation. to potential enterprises shall be given to
de:ierm.iné the undertakers to be located. The maodification, if any, of the port development plan
will-be made with their advices ot requests being taken into consideration, once they are known.

* . In connection with the -coﬁst_ruction, an important matter is where to locate the operational
station,: There will be no. problem in case of the extension of or of the construction adjacent to
the existing. port;-howéver, if @ new port is to be constructed by reclamation or by excavation of
the location where there is absolutely no port whatsoever, the operational base must be instailed
at a place. safe and -effective for the operation. The use of the temporary embankment in the
Kashima port or the Mutsu-Ogawara Port should be studied for reference.

4-1-5 Points of Important in he Development of Industrial Ports

The procedure for the development of the industrial port and the points of importance in
cach ifem 'h'a've been explained so far. The points of importance in the overall development of the
industrial ports are discussed in this section.

(1) Need of Great-sphere Appraisal

) Geologicaf Great-sphere

:Th_e_development of an industrial port exerts wider and greater influences upon the arcas
around the port than the case by commercial ports. For example, the employees’ houses of the
undertakers were bu:lt in the cities adjacent to the development area because of the rises of the
andpt ices'in the areas due to the development. Thercfore, when planning the development of an
industrial port, its influences for the spheres larger than the development area itsell must be
grasped, and ,thé forecasts and the measures to be taken with regard to those must be cither

included in the plan itself, or a separate plan should be prepared.
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by Great-sphere with Respect to Veiwpomt : : ,
The development of an industrial port will bying up the increase of the 1)10£!uctlon not only

by the undertakers directly 1elated ‘“The effects resulting from’ the’ developmenr mciude the
increase of the population, renovation of agriculture and adjustiment of the basic social capitals in
the neighborhood as shown in Flg 4.-1-2. It is, therefore, important that when planning and
assessing the project, the v;ewpomt be kept not in a small matter such as the construction of the
industrial base but in a larger matter such as the construction or deve!opment of 1ev10na} com-

munities.
(2) Preparatgon of Plans by Steps

The industrial port is LOHflIlUOUS}.y makmg, progress. This is true especially with the mdustl ial

port, even though other general ports have this characteristic to a certain extent. The reasons

behind this are as follows: . o
1 The pamupatmﬂ undertakers always to try fo make the business- bigger and to mcrease thelr

production so iong as they can. SR
The other enterprises in the relating mduslrzes will get togethen seekmg the merifs’ to be

D

brought by the concentmnon .
3 There will be dn'ect influences from the technofogy renovanon L _

If nothing is done about this, the industrial port would have an industrial. base in lts back
which exceeds the capacity of the port. There are two ways ot deal with this. One is to relate the
land-utilization plan of the hinterland to the port plan. The other-is to make the: port plan
flexible so as to leave some measure to cope with: the problem in the future. To. tlus end, the
so-called “Rolling Systemn”, in which the plan is divided into several stages’ and at each stage
re-gvaluation is made, is nécessary and it is possible to give just an outline in its final stage so that

the potential future extension can be made.
(3) City Planning for the Hinter!éﬁd '

A great impact will be given to the nc;ghborhood regions by the. development of the
industrial port, The changes brought by that can be much varied and include the concentrditon of
population, the increase of traffic volume and more enérgetic. commercial activities, eto: The
hinterland cities would be in great disorder, uniess by pfedicting changes a proper city-planning is
made and executed accordingly. We have a good lesson of this in the situation-at-a time of the
development of the Kashima Port.
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42 METHOD TO DETERMINE THE SCALE OF INDUSTRIAL PORTS
42-1 gl_gioductic_;_t_i_:
The developnmm :;cale of an industrial port is determined by a.planner so as to satisfy the
purpose of the devclopment cvell though he does not have an absolute control.
There are several 'llm-ltmg factors in relation to the scale of the industrial port. In this section

therefore, main.factors limiting the scale of the industrial port are clarified.

4*2-2 _ Sééllo Of Iﬁéﬁétrial-l’ort

The COHC@M with respect to the scale of the industrial pott consist of the following two
jtems: :

o . : — Scale of industrial base
Scale of industrial port. ' :

. Scale of port

Of these two the scaie of port is dett,rmmed on the basis of -the type of the mdustry, its
' productlon capamtzeq or transportation - plans concerned, if the port to be developed as an
m(!ustml port and not: ‘as a wmmerual port.

: However if the ‘natural conditions of the proposed site for the industrial port are to limif the
development scale of the port, the scale of the industrial development in the hinterland must be
governbd by the capacxty of the port. That is to say, the capacity of the port is a dominant factor
in the decss;on of thc whole scale of the industrial base.

For m:,tdnce suppose that only one crude-oil discharging berth can be constructed because of
the limit of water arca, then the scale of the possible oit refinertes will'b governed by the volume
of the crude 011 to be hand]ed at the berth regardless of the sizes of the industrial sites availble in

" the hmterland ‘or of the demand for the products to be manufactured there.

Th_e scale of. the industrial port shall be chosen so as to meet with both of the limiting fctors,
ie. thc'soalé of the port itself and the scale of the industrial base. - '
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Fig. 4-2-1 The Scale of the Port and of the Industrial Base

Development Purposes

Development Sacle

1 = of Industrial Base

Cbmparison

Feasible Scale_gi?en_by_

Ambient Counditions

Load on Port

{Necessary Port

Capacity: P)

Maximum Scale of the
(P =>Pmax) Pq;t_Pgrmitted by Ngtural

Conditions. (P max.)

{ P5Pmax)

Development Planning

4-2-3 Limiting Factors in Development Scale of Industrial Base

There are two [actors to be considered in relation to the development scale of: an industrial
base and these are as follows: ' - Ce e . ‘

1. Scale-limiting factors particular to industry types concerned ™

2. Factors limiting the total scale of an industry base

(1) Scale-fimiting Factors Particular to Industry Types Conceméd_ o

a) Limiting Factors o o

The scale limiting factors particular to industry types are (letermine;l niaiﬁly Oi_l the basis of
production efficiency. In planning an integrated steel plant, it is impossible to assume the
capacity of 100,000 tons for a new plant only because. of the'exi'sti'ng derr_iaﬁd of 1 00;"0_00' tons
per year. On the other hand, in the case of the products such as _pIastic- gdods, less éabable of
bearing transportation costs, it is not feasible to try to cover a large market with just one factory.

Generally in the manufacturing industry, it is possible to lower the.production cost -per
product by enlargihg a production scale, and thus cat:éing the fix.ed costs iﬁcurred in
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:mmui‘actu‘ring the ;irog_llcts'to be less. This is so-called scale-merits, The scale-merits contribute
not only 1o the smaller direct production-cost but also to the reduction of total costs by reducing
the tl‘E_m.Sl)Oi"t?ﬁ‘J“ <osts with’ larger-size ships in the transportation of raw-materials or the selling
expenses in the volume-sales. ' _

‘However . the $§a1€-en[argément does not necessarily work to advantage. 1f the industrial
refuse is-increased to excessive extents due to the scale-enlargement, the costs associated with the
PU““UO“"W““O Is g.p. the costs to get rid of the refuse, would be increased, thus increasing the
tatal production costs. Furthermore if a factory is enlarged, the indirect costs such as supervising
costs mlght_ be increased in excess of the savings made by the lowered production costs per
psoduct.” _ ' _

As a result of the inter-relating effects of the various conditions, the feasible production -
scales, called the model factories, have been determined for each type of the industries as men-

thRBd Iater.

Fig. 4-2-2 Scale of Production and Cost per Product

Pollution control cest

Cost per Product

Production cost

Scale of Production

b) Contents of antmg Factors
The factors mfiuencmg the size of individual factories are classified into the two catcg,oncs
i.e. general factors and particular factors. The size of the factory to be located will be determined

after chécking all the fimiting factors and satisfying alt the conditions.

Qeneﬁil '_I;ini itihg- Factors

@ Capatal Requued for Development

“The: ¢apital ava:labie for the development is the most basic limiting factor, but not absolute
yet There are many ways to procure necessary fund; however, the decision on whether or not it
is a good investment, or setting-up of a feasible limit of the investment will be an ultimate

hmztmg f'lctcn coircerning the dcvelopmcnt fund.



(@) Space Resource

The extent of site avail
able for the mdustudl use will

ablc for the developmmt the usable ruclaimed area or the amount of

water-resource avail b limiting factors concer mng the size of a

factory to be located.
“4-1 Procedure of Industrial Port Development”

4-1--5), the original units on site area and water. amounts-are va:ymg from time to. time and it is
to define them as absolute factors: However in view of the fact that it is almosi
chnical maneuvermg, lhey can be

As seen in - Plnnning Development (Table

© therefore difficult
impossible to make up for the shortages of sites and water- by te

still assumed to be absolute factors at the present stage. -

{3) Production Factors’

If there are limits in the supply of s
energy, etc. then at the first stage of development-plarining it should be stud wd whether or not it
al soecified within these restraint. If it is 1mpelatgve thdt goal be
-materials from other

uch produchon f'ictms as l1bout force, rqw-matenals

is possible to achieve a go
achieved, the migration of the labour-force, the tlanspmtdtlon of the raw

areas and the installation of the eiergy-supplying facilities must be ‘investigated i in the. pian
Table 4-7-1 shows the amounts of industrial water and the hbour-force rqured for a

large-scale industrial base.

@) Technology and Competition (b';lduce between supply and demand)
Volume of demand for the products to be manufactured is a dominant f‘iCtOl‘ for the factory

size (capacity). The demand will be influenced canstderabiy by the competltwenese of the
products or the tedmology level used in ‘the production. Thc technology level of a natlon (or an
enterprise) will be an ultimate factor to determine the ploducnon scale of 2 fdctory

® Environment Capacity .
The poflution caused by the industrial production must not exu:ed thc enwronmentql

safety-standard inacted for the area concerned. Then, the pmduct;on scale must be always such
as maintain such standard. | o e '

The technical improveraent has been rather remdrkabk in such auti-air pollution installations
as dust-proofing, sulphate and nitrate-freeing and the facilities for po_}luted_nwater-tr_ea,tment, and
the environmental capacities are nowadays less critical limiting factors.  However, the: costs
incurred in.the poiiution-preventibn measures are proportionally increased: therefore, these can
be still fairly strong limiting factors. L S '

6) Capacity of Related Social Overhead C’tp;tals .

The capacities of the social overhead capitals to be required as a r(,suIt of product:on such as
roads for transportation, houses for workers and famllles water-supply and-sewerage systems and
schools constitute an upper limit on the development. It is, of course; possnbie to, make a plan
incorporating those related facilities as well, However, it is impossible that a limited number of
the enterprises develop whole things including the related so(:ial_ovcrhead éapitals.; :
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@ Mmagement Capacity o .
The management capacities of enterpriscs can become a scale-limiting factor. The excessively
high density arrangement of plant facilitios causes some safety-problems, while too big facilities

would increasc the costs relating to the sllpuwsmn of the fauhtte'; and wo:kus

'Particular Limiting Factors

DE xpense of Market

The spatial expense of markets can place limit on the scales in relation to the features of

produets and transpmtat10n~costs-bearmg capacities. :
se of a concrete-batching plant, the pldce to be concreted must be

For example, in the ca
trucks in order to prevent concrete hardenmg "Uae plastic

w;tlun two-hour drive by agttator—
pr oducts such as plastlc buckets gtc. have a low beqrmg cquc:ty of tmnsportdtlon costs md

ther etore the market must be limited to nedrby the factory

¢) Details of Factories of Main Industrles
The various lumtmg faetors mentioned above and the costs to remove such bamers must be

in good ‘harmony with the so-called scale-merifs fo appraise and determine a prOpe1 faetory-snzc
with the greatest production efficiency, or the  best produetmty The flgures shong

factory-sizes in Table 4-2-2 below are the ones taken from typical factories in J¢ apan A
If must be kept in mind that a country with dif fefmg limiting factors would ha\re the detatis

different from the above. The reduced costs achieved by the tcchnofogy ,mprovement will

naturally cause the changes in the scale as well.
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Table 4-2-2 Dimensions of Typical Factories

o Water - Numbar
. R . consumption of
Type Product Qapacity Area ¢ 10 m’/day) Euployee | Location
(per year) | («1d o*) . ]
Fresh Sea
‘Steel Grude Steel | 5110t 5,690 60 | 170 3,030 | Kanto
aina & Al 700, 000¢
Aluaing & 1aina eo 2,320 48 | 85 | 1,500 | Hokkaido
Almioium Alminiu_m 210,000t
i.
3
Copper Blécirical 90,000t 281 1L | 140 450 | Tohoku
capper _ ’
Zinc Electrical : . 80,000¢ 210 43 0 5310 "
oo zine ;
i ‘ i . : R
R Build H 5 vessels ! .
Shipbui;di_ng {SOG,GQGDWT_) \ 167 1.6 g i 1,350 Tokai
' Repair 5
A Crude oil 15, 500 :
011 Refinery . TPSO 1,300 26 | 239 4 | Kanto
. Treatment -
Petrochemiatry Ethylene- 460,000 422 32 - 450 "
Paper & Printing 104, 000¢
Paper
: News paper 88,000k 450 180 [¢] 1,340 Tokat
Pulp Craft-paper. 36,000¢
: . <
Cement . . Portland. 1.25x k0t igz0 8 85 520 Tohoku.
cement
 Floug Wheat Flour | 168,000t 10 L2 o 260 | Kanto
0il Vegetable -
o - ail 87,000t 198 4 35 390 "
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(2) Limits on Whole Scale of Industrial Base

a) Factors to Determine the Scale
The whole scale of an industrial base is obtained by summing up

rined in accordance with the ploccdmes described Section 3-1.
any other existing factors to form upper

the size of the individual

1 -
factories detern However; the

whole scale can not be determined independently from

and lower limits,

Factors to Form an Upper Limit

The industrial base as a whole enjoys the scale-merits: i.e. like in the case of individual

industrics, the costs for the eatire base will be reduced if the scale of the industrial basc is macic
larger. '
The enlargement of the entire base, on the other-hand, might cause the environment capauty
as a whole to be overpassed, thus in such a case constituting an upper limit for the base scale.
This could be true even if the environment capacities by each factories are well observed.
As in the case above, the general lmntmg_ factors for each factory are likewise _apphcqblc to
the entire base as a whole so as to form an upper limit, '
t. Development fund
Space resources (land, water)
Productiion factors (labour-force, raw nntenals energy)
Technology and competitiveness (balance between supply and demdnd)
Environment capacity
Capacity of related social overhead capitals (excluding ports)

Management ability

N s W

Factors to form a Lower Limit

The lower limit of an industrial base shall be determined based upon the relationship between
the production benefits to be enjoyed by the entire basc on b’n_e porf and the costs incurred fn the
construction of the base and the relating industrial port and the ma"nag_emént-expensés' 01%1 the
other. The costs associated with the primary facilities necessary for the érbdﬁétion sucrh' as 6[}611
spaces, related roads, industrial-water-supply system or mdustnal po: ts make lt necessary to
enlarge to a certain extent the scale of the base. o :

The amount of the capital possible to be invested or the scale of necessary development will
be determined by the cost-benefit analysis, ete.

b) Land Utilization of Industrial Base _ .

An industrial base is not just an assembly of factorysites of individual facforiés ’fablé .4' 2-3
gives the exampl_e of the land-use in typical coastal industrial bases in J apan. As can be seen in the
table, there is a vanous range of the land-use in the industrial base and the proportions of the
direct use of fand as of factory-sites range from 40% to 60%. A Japanese “Factory Code” (1974)
stipuiates that the proportion of open spaces in an individual factory shal[ be 25% or more, i.¢.
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20% for open spaces and 5% for view-giving facilities. Furthermore, in the case of the larger-scale
industrial complex in addition to the above stipulation, it is recommended that the buffer zones
of gréen belts be installed between the base and neighborhood zones.

“Tlie requirement of these secondary lots is anticipated to be further strengthened, and never

to be weakened.

4.2-4 L’imitiﬁg.'Factors in Development Scale of indusirial Port

Bven with the possible procurement of large factory-sites in the hinterland or reclaimed
coastal land the development scale of an industrial base is dominated by the capacity of the port
to be constructed therefront. .

The limiting factors concerning the port-development-scale are shown as follows:

Table 4-2-3 Land-use in Industrial Port

‘Tomakomai Mutsu Ishikariwan . )

: .  (Bast) Ogawara NewPort | Fukui Remark_
Warf Area e <540 86 370 60 Quay site artificiatly
R _ B ) {(1.6) (12.5) (5.1) excavaied channel
Industrial Area 5670 | - 2,830 1,3708 gg7 | Infactrory green belts
E (53.4) (53.1) {46.1) (58.4) | included

Distribution Area e 80! 2605 464
| : (1.5) (8.8) (3.9
Primary Road 160V 94 - 73
‘ ' (1.5) {1.8) _ (6.7}
Open Space 3,370 R NEP 380 199
{Park etc.) - b (31 (33.3) (29.6) (16.9)
Others ' 710% 467% 90 E117 | Supervisory site,
' _ (6.8} (8.8} (3.0) {(9.4) Treatment facilities,
Total: - 7] 10,450 5,329 2,970 1,176 ete.
o o 1000y ] (100.0) (100.0) (1000) |

Noté: . 1) Roads in green belt are excluded.
©2) 50 .ha fots for rivers are included.
3) Arlificially excaveted water-channel is not included.
-4% ‘Dangerous articles treatment facilities.
5 The reserved lot of 333 ha is included.
6).The public-use lots incl. roads are included.
7} Reserved lot of 63 ha is included.

Limiting Conditions Given in Plane
a) Natural Conditions.
NO) Topography

Elevation: The development of an industrial port in the coastal terrace is difficult.
Water-depth: The maximum water-depth. for which economical exclamation is possible with
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ally around 30m. .

The anchor-depth of ships is norm )
ke.it possible to obtain the

todays technology s 20mn3.
it is desirable to ma

With the planned use of large ship,

required depth easily. : . e
River, lake & swamp® The siltation of rivers has great influence on thie feasiblity decision of

pott construct jon.

If -agricultural irrigation-water or town

salination limit must be carefully observed: _ . R
Coast & bay: The development of construction technology with'regar(_l tQ artificially

excavated ports or breakwaters made it possible to overcome marine phenomenai
amount of littoral drift, coast damage or

limit of the development

water is taken from a viver, a lake or a swamp, a

conditions to a certain extent. However, a large
area of anchorage basin to be obtained constitutes an upper

scale of ports.

(@) Geology _ 7 o | | |
Surface soil: Whether this is a go_od holding ground oripoor_gives'much_' influence on

anchoring etc. and this is also critical in planning anchorage basins.
Depth of bearing layer: Too deep a bearing layer increase construction costs, and a shallow
- layer influences the plans for navigation channels and anchorage basins. '

@ Environment _
Vegetation: The valuable vegetation must be given good protection in plans just like in legal

stipulzitions to be mentioned later,

b) Social Conditions
(D Present utilizing situation
Land utilization
Land ownership N
Large facilities: Large facilities impossible to shift or transfer are to become a serious limiting
condition, ' o

(2> Regulations
Natural park
City planning : .
Marine-product industry and fishing port: ‘v‘.’utepsurface.used for .farming fishing-net

installation, or water-surface important for algas and spawning will make-an upper timit in
the development size, .

Conditions given in dots and lines

a) Cultural Properties

Important cultural assets (national treasures, buried cultural assets)
Nationzl monuments

Historical remaing, old tombs, noted places, historic sites
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by Traffic-facilitics
Road
thil_wéy
Airport-related facility
Port facility
¢) Public Facilities
E(‘iiicationa!
Medical .
| Park and green beit
Others
d) Instaliation _
River and coastal installation
Water-channel
. Piped-way (water-supply system, sewerage, pipe-line, cable)
Others
e} Others _
Crematory, grave yvard, slaughterhouse
Prison -
Others of 'special importance

4-2.5 Planning Check-items Relating to Scale of Industrial Port

In relation to the scale of industrial ports the check-items in planning are as follows:

(1) Preparation of Flexible Planning

With the remarkable improvement of production technology, manufacturing facilities are
changing day by day.

In planning the industrial ports, plans must be made flexible to deal with unforeseeable
factors and for example, keeping reserved lots will be one of such measures.

{2) Ove_rai_l Appraisal of Secondary Effects
The size enla'rg'ement is desirable from an efficiency viewpoint but some limif should be

placed from safety points,
- The secondary effects due to the construction of industrial port reach over much distance to
various fields and the influences of such effects much be therefore carelully studied at the

planning stage.
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43 PORT: AND HARBOR DEVELOPMENT SYSTEM

4-3-1 _Indn_s'tri'ai'Pbrt— Develc)phzent. Syst_em in Mexico

In-the planning, construction and operation of ports and harbors in Mexico, construction has
been. contml!ed by Obras Maritimas and. operation has been conducted by Operacion Portuaria in
Subsecretario de Puertos y Marina Mercante belong to SCT. Therefore the above governmental
au!houtles zue the nucleus of the construction and operation system in general ports.

On the otlier hand, the development of four big industrial ports based on the Plan Grobdi de
.desarrollo s plamwd and advmced by.the CPI as the pivot of the system, partially rcfemng to
the opinion- from the related authorities and the construction is undertook Obras Maritimas.
Further the Fondeport of SAHOP is charged with the land acquisition and administration of
industrial district: '

: _Fig.;_é-'-’;_}l_l " Pdrt'bev_elopmént System in Mexico

© . New Industrial Ports | Other Ports
Y . o y
Planning” " CPi ' - Planning =~ SCT
Construction  SCT (Obras Manttmas) PEMEX Construction SCT (Obras Maritimas)
‘_A.dmi_hi'st‘r:atior'\ New system L.ndar stud\Ir ' Administration  Different in ports
- and operation . P ) : i and operation

“_Ta:blg '4_'.3{-1' Planning aﬁd Conﬁméﬁon pf' Four Big Indusirial Ports

T \ | _.: Aii?'?:"ﬁfa -. ‘_.'_}_{gzaro:Ca'rd_eﬁais ' Salina .CII'IIJZ. ) Ostimy
Pt . .l cm 4 cH CPI and PEMEX_ CPI and PEMEX
0 SO B o (Field office
| (Fietd: D (Fiek &) | locdted) C S
_(Fleld office located) (Ew!d office located) (charged with survey {charged with survey
_ _ ' and planning) and planaing)
Yot 1 _S_CT T e PEMEX scheduled | PEMEX scheduled
Ceomstruetion f s o 1 _ S
,lhffés‘:tfﬁc; ,ARoad SAHOP - Rallway National Railways
“tare o] Water utilization facilities: SARH (Ministry of Agricultural hugailon)
-+ | Power supply: CFE (Electric Power Pubhc Corporation) .
'"Urban and pub]:(, facilities: CPD-
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4-3-2. Suggestions on Industrial Port Development Progrant

As for the formulation of the ports and regional development program in'the four big coast

industrial districts that have been investigating by the C.P.1 as the nucleus, in cor poratlon with
the S.C.T., SAHOP, etc., duc to tiie urgent dummd of developmient of those arcas,:the followmg
suggestions has been made through the site survey condm,ted in 1981. s

in case of Japan, the master plan of a port is decided at the Ports and Har bours counul wlnch

has long history and is consisted of experienced authorities and government representatives

concerned. Port and regional development plans in Mexico ahd better be decided, since a council
takes long time for a decision and the establishing a council will take niore time, though it is-the
second best method, the C.P.I. formulates the master plan and short-term working plans as

described below.

a) Determination of a master plan-
The C.P.1 will formulate a master plan for the yezu 1990 and 2000 covering the deve]opment

of the port and aiso necessary infrastructures (roads, railways, mdustria] water supply, parks,
residential areas, commercial areas, sewerage, €nergy supply, etc.} and the locatlon of each
industry. However, the master plan should be ﬂexlble for the moment there will be many
undetermined factors left such as the location of the cntcx prises. S

In formulating the master plan, it is necessary to obtain ﬂgreements flom the other
governmental authorities and main entrepreneurs concerned.

Finally the master plan has to be approved by the President of the I‘ederal RepubI

b} Preparation of the workmg plans

In accordance with the Master plan, the Pl shou}d ask each govemmental authonty
concerned to submit their working schedules aiming the end of 1982, 1983, 1984 and 1985.
Bach government authority is to submit a work schedule of a realistic, as fast as p'ossiblé but
appropriate to the conditions, . '

Taking into consideration of the opmlons from enterpnses who want to locate a factmy in the
zone, the C.P.1. is to adjust the working schedules submitted by the Mmlstrles concerned '
_ Fmaily the comprehensive working schedule will be reported to the President of Fedemi
Republic,

¢) Responsibilitics of the C.P.1. and the industries
The C.P.L is to informe the industries of the progress with infrastructure’ construchon at each

end of the year 1983, 1984 and 1985 50 that they may prepdre their own progrdmme for p!ant |
~and equipment investments on their side.

The C.P.1. is responsible to the enterpnses for the prowsxon of necessqry satlsfactory

infrastructure such as port, road and so on, the entemnse% for their part are ‘responsible for their
realization of investment schedules and the prevention of pollutlon

d) Modification of the master plan
Any change in the Master Plan is to be approved by the President
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(Commcnts:)

I‘hough ‘the C.P.I should make every effort to build up a master plan to satisfy all the
entiepreneur “Wwishing to locate their factories there by responding to their demands, it does not
necessanly mean that it can satisfy them all. 1t is in fact necessary for the C.P.L to.adjust the
yarious demands in ‘view of the whole even if the enterprises find it partially unsatisfactory.

“Further, thiere w111 be often areas of dissatisfaction for the entrepreneurs in terms of time
scheduling, For instance, the expected degree of completion with the infrastructure at the end of
1982 may not necessarily satisfy all the entreprencurs. However, the C.P.L-must convince the
entcrpri_@s by eclearly indicating the expected progress for the end of 1983, 1984 and 1985; the
entrepreneurs may- then find it easier to prepare plant and equipment investment schedules.

In formt:iatiﬂg the master plan, it is necessary to take into account the deployment of those
enterprzses accordmg to their conditions; those to be located at an early date or those to be
located latel along with the small and la irge scale industries, those which require the water front
and those don’ t need it, etc. |

The CP 1. must also set down conditions for the enterprises with regard to investment
suhedules n‘npl ovement of the environment and the prevention of poliution.

435;1:" Problens it the é;esén't :
(1) Setting up a Responsible Organization for Industrial Port Planning

~Each work -of the “industrial ‘port construction should be executed according to the well
est’ibhshed plan which i fmally decided through the sufficient physical and socio-economic
:.tvdies _ .
At the Altamira industrial post site, I was surpriscd to here that a new alignment was chosen
for the entrance channel recently according to the result of studies by the authorities on earth
conditions. The contm(,tors were'going to dredge there following the order of the authorities
who mIght d:,pend upon an underflmte plan while the field soii conditions at the site were still

understudy _
It could be exphcable th'tt tlus deusxon shows an engineering conscience which aims a better

so}ut;on techmcally takmg in o the latest studies. However, 1 feel it should be done before the
btages of’ SXGCUUOH works since it will create troubles at the work- respons}bﬂuy to carry ouf the
Tigorous works :

It must ‘be necess'uy to estabhsh an attitude in which C.P.1. coordinates as a core to finalize
the port pian gmng them an authorization before the plan is opened for a tender. An amendment
of the plan should be aiso examined formally through the almost same procedure only when it is
ulhmately necded

(_2) 'Gi_'ving an Official Goal to Each Port Planning

“During the discussionis with many Mexican authorities and consultants. T have found that
they are making plmis for ports respectively basing on their own judgement and estimations
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ﬁppiymg, their own source matuﬂ[s

Lven if this situation could be inevit
responsible authority (C.P.L for example) will g
confirmed by that date for each industrial port

al)le at the actual stage, it is felt necessary tlmt the real
ive a planning policy, targel and data which are
project to make sure a b‘llanced studv by each

‘authority or consultant on it.
That is to say, C.P.1. should indicate a common goal to each
ial port praject, of course the indication will include the latest defined values of

authofity or cénsultan.t- related

with this industy
the target and some unfinalized oncs at the mombnt which will be cxplamcd in its cotnment

precisely.

(3) Determing the masfer plan

1 determining the master plan of each port, it has been first proposed that a dec1510n of the
master plan should be granted by the president after consulting among govcrnment agencnes to

make it authentic. :

For the drawing up of the present Salma Cruz plan cosxgnatones of C PI S CT and
PEMEX pclsonnel concerned are required, which is an fu:ivanced measure compared w1th the
conventional one. However, as it will require "the consent of rclatc,d government agenc:es and
private businesses concernmg railways, roads, water, power, mc_iustues, __i_aqg_lz rivers, agnc_ulture,
etc., a system leading to the decision of the master plan must be studiéd further. '

4-3-4. Port and Harbor Development System in Japan

As a teference in studying Mexican industrial port development system, the port and harbor
development system popular in Japan wili be described below.

(1) Establishment a Port Auth.ority

In order to develop a new port and harbor, it is necessary to set up a port, authorlfy and a
port area, and outline of the procedure lor the establishment is, provided by the Port and Harbor
Law as follows: . : . . o

Local government that is about to dwefop anew port and harbor shall have the. approval for
the sctting-up of the port authority (Port management body) from the local Dnet at the same time
coordinating with organizations concerned, such as a fishermen’s cooperatwe assoc:atlon _ |

After the approvat from the local Diet has been obtained, a public not:ce shall be. given of the

scheduled port area and, if any opinion is offered from the another local orgamzatlon&
concerned, conferecnce shatl be held for the consultat:on ' :

F urther, an application for the approval of the port area shali be sumetted to the Mmister of
Transportation (or a local governor controlling the scheduled port area) for the }udgement on the
request. '

The Minister of Transportation éubrhits the request fo thé'trahe-.po.d éomIm'itt'e'e as ihig a&ViSOI'Y
organ for the deliberation and has conference with the administrators for rivers and coasts to take
care about the request for the approval of the port area. After that, the Mmlster shalI approve the
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request if it is acceptable.

The. procedure. for the sctting-up of the port authority is completed by making registration
after the request has been approved. Then, the public announcement for the scfting-up of the
port authority and port arca shall be conducted with delay.

This procedure for the setting-up of the port authority and port arca is shown in Fig. 4-3-2.

Fig. 4-3-2 Procedure for establishment of a port authority
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(2] Formulation of Port Development Plan (Master Plan)
It is thought that the formulation of a port development plan is one of the most 1mportant

md basic dutics of the port authority. _ |
In accordance with the basic policy decided by the Government, the port authority shall set

lo th«., formulation of the port development plan, tdi\mg into LOi‘lSldCI"ﬁlO]l the n‘aquests from

various fields concerned with the qahcduled port.
For the actual preparation of the developmeni plan, the port authonty shall h'm, the

exchange of opinions and hearing of requests from
draft plan, and, besides, it shall be obligated to hear opinions from the

and Harbor Law when the development plan is

all the organizations related to the port in

order to formulate the
local council for ports and harbors by the Port

finally (lecided
In the case of a local port and harbor the port development plan approved by the local

council is briefly announced at this stage and all the procedure for the. approval of the plan is
~ completed. On the other hand, in an important port and harbor, the approved port constructlon
plan is, further, submitted to he Minister of Transportation for deliberation. '

In order to deliberate the development plan in a fair and proper mainer, the Mmlster of
Transportation shall be obligated to submit the draft plan and hear opinions irom the counsil for
ports and harbors as an advisory committes for the Minister. After having receavcd the conclusion
from the council for ports and harbors, if the Minister of Transportation has thought it
unnecessary to alter the original plan, he notifies the port authority of his decision and, at the
same time, the outline of the port development plan is published through the Official Gazzeitee.
These actions bring about the complenon of all the procedure for the approvai of the port
development pian, : : :

The documents for the finally approved port development plan shall be offered for public
perusal in the office of the port authority. '

{3) Formulation of Construction Plan

The formulation of development plan means the preparation of port and harbor ‘p:rdg:rafﬁ over
10 years or so for the future of a port and harbour. Based on this poft and harbor mé'ster pian
the development and intprovement thereof are carried out, Among them breakwaters water—area
facilities, mooring facilitics, port traffic faciiities and harbor environmental fdcﬁmes eic. utilized
for public interest are carried out as public works.

The construction cost for the execution of the above progran is all or part:aﬂy charged to the
National Government; otherwise, the Government makes an aid or loan to the port authority and
the like, for the acceleration of the construction.

In “Port and Harbor Improvement Five-Year Program”, the goal and- scale in the execution of
the port improvement for five years aac set up in order to carry out the above const;uctlon'
according 1o their schedule, As the goal of execution, the subjects to be- attacked dunng the
period and the basic directions for attacking the subjects are provided in the program; and as the

SCALe
cate, the sum total of port and harbor nnprovumm expenses and the amount of mvestmem by
the subjects are preseribed. '



In the Port and Harbor hmprovement Five-Year Program, concrete construction plan by ports
are sel up. Ac::m‘dingi_y,'-the construction plan of cach port during the program is formulated
pased on the Port and Harbor Improvement Five-Year Program, and the construction of each
fiscal year is carried out according to the budget of each fiscat vear (In Japan, single fiscal vear is
employed).

(4) Execution of Construction Works

The construction works ate carried out in order of the port improvement work planned and
approved but, in case of reclamation accompanied by the work, the operating organization must-
obtain ihe license from the Authorities in accordance with the description of the Public
Water-Area Reclaniation Law.

The'G_ov_emcir_who' has receivéd the request. for the license of reclamation, shall announce
the plan, offer the request for public perusal and hear the opinions from the tocal municipalities
and 1nhab1tants '

The Governor shall have suffiment deliberation on the request for reclamation license and, at
the same time, conduct the evaluathn on the written opinions for the reclamation. When rational
reasons are recognized in the written opinions, he shall give the reclamation license, the opinions
reflected in the conditions of épp_rovai. Further, when it is requested by the port administrator or
the river administrator or in the case of reclamation of a certain scale (50 ha) or more, it is
necessary to obtain the approval from the competent minister, prior to giving the license to the
rcquestor o .

Fig, 4-3- 3 shows the port and harbor development system popular in Japan by way of the
procedtire for port and harbor development project,

“In add:tlon as an exampie of the development of an industrial port, the brief description of
Mutsuogawara ' Development based on the typical large scale industrial base planr in Japan is
shown in Table 4-3-2.
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Fig. 4-3-3 'Administrative' Proceduse of Port Development Project_'
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Table 4-3-2 History of Mutstgawéra DPevelopment

Date : . . items
1970.5 | "New Comprehensive Natieonal Development Plan” was approved.
71,3 "Mutsu~-Ogawara Comprehensive Development Committee"

was initiated.

72.9 The hearing in the Cabinet about '"Mutsu-Ogawara
: comprehensive Development™ was held and verbally
approved.

75.12 | The Second Basic Plan

L7373 Apprbval‘of the port region of the regional port,
Mutsu-Ogawara by the trassport minister.

8 | Report on the environmental assessment

8 | The verbal cabinet approval of the Mutsu-Ogawara
' development

9 | Promotion to the higher rank of "Important port"

10 | praft report of the port plan (sawe as the original
report} :

10 Submissién of the poft plan to the transport minister
11 - | Port investigation committee

12 | The outline of the port plan was officially
announced.

78, 10 The construction of the test embankment was commenced
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4-4 INVESTIGATION SYSTEM FOR THE DEVELOPMENT OF INDUSTRIAL PORTS

. For the 1)1111’1i_}illg and-construction of industrial ports, various types of surveys on naturai
conditions and investigations for economical and social problems are required. T heretore, in this
section, the problems due.to the shortage of investigations in the development of industrial ports
n Memco have . been taken up and, at the same. time, discussion has been miade on the
mvestigatons reqmred at each staoe of planning, designing and execution of work.

4-4-1 Shbrtage of _InVestigations in Development Plan for Industrinl Poris in Mexicb

In Altamira po_rt', after contracts were made on the works of breakwaters and dredging and
ﬂms_e works. were _actuzﬂiy .s:tarted,, such_ major changes as the alt_erlatioﬁs in the location of port
entrance and waterway, efc., as soft ground was found in the district prepared for factories.
Further, _wi'th' the advancement in_ dred_ging work, they encountered with a layer of hard rocks.

Thesé are -all dué tg the iusufficie'nt SUrveys or investigations before the start of construction
works, dnd it brought about the mterruptlon of the work. . _ _

In order - fo.make a plan for port and harbor and constrm.t the fdcﬂ:t;es various types of
_surveys are requu*ed in advance. ‘Therefore, in case the work is expedited, a centractor should get
to the. work__ for wi_nch he has a _con_f;deme from the past experience; and, & af the same time, field
surveys' “for - naturai conditions, - hydraulic model test, etc. must be carried out- for the
deternnnation of the details of the plan. ' :

In the dwelopment of Ostion port; ‘there has been two plans of utilizing the Ostion lake tm
the construction. of. the port and using the southern area without utilizing the lake. The points at
' issues in two ‘plans are the damage due to the subsurface; soil quality and flood, the possibility of
development . in future. Ibe dlrection:_of developing of city and housing areas, the difficulty or
ease in obtaining the land required, etc. Firét, the plan of utilizing lake was selécted, but the
restilts of Soii ihvestigafion revealed the distribution of soft soil in Ostion area and the layer of
rocks under the water, and others. As the result, the southern afea plan is now supported by most
people:. o _

Anyway, the prospectwe pia\,e shall be finally dcc;ded after the sabsurface of the prospu;twe

'arca has. been sufﬁcnently surveyed However, there is a tendency for a prospective place to be
setiled betore the -surveys h'we been compieted Therefore, great care should be exercised in
treating these. problems L '

In addltmn such measures as soil survey, mode} test and placement of test breakwater should
be taken for the determmatzon of the master -plan. Generaily, in Japan, the following

' mves’ugatlons are. conducted spendmg, at least, one vear from this stage and the master plan is
f] mally settled S e : -
®- Study on the Iocatlon Of port-entrance bredkwatels through planc model test
@ Subsulface and, soil suiveys for land: required for factories, walerway, berthing place,
breakwater foundatton and quay-wa!i base..
@ Suwsy for- the deta:ls of wave
_ @ Secursty of, construchon matenals and their transportation means:
® Study on the litteral drift and waves through the construction of test breakwaters -
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ach port has been short of important investigations at

i it is quite remarkable that e
In this way, it is quite remarkable
we. Therefore, the systematic surveys and ll‘lVthi@,‘lthI] should be came(i out al
L]

altter the phm ilequenﬂy and in order to’set’ up a relnb!(,
it is much better to presc‘ube the methods of

ey guulame for ports and harbors in-Japan and

the planning st
each stage from now on, S0 as not to
plan, As for the surveys on natural conditions,

surveys and the standard, referring to the surv

other data, .

4-4-2 Investigations for the Consfruction of Industrial Ports

The jnvestigatious for the construction of ports and harbors ace generally carried Qut af the

following three stages.
(1) Placning stage
(2) Designing stage

(3) FExecuting stage | _
The investigations at cach of these stage dlfier from one another in the content and accuracy,

which wilt be described below.

(1) Invesiigations at Planning Stage

In making a plan for port and harbor, the problem to be considered first of all is what
capacities to be furnished to the port. The capacities to be furnished will deterimine the scale,
location and other factors of the port. ' B '

According to the capacities of ports dnd harborb observed from the aspect of vessel's
utilization, all the ports are divided into the following types — cornmercial pmt mdustrml port,
fishing port, refuge port, recreation port, military port, etc. —, but the descnptmn in th}S sectnon'
will be limited to the industrial port only, ' N

In case of planning industrial ports, the following can be mentioned as the necessary
conditions for dt_unmmnn the locaiton of the industrial port. I

a} Natural conditions such as ml..h.‘OrOlOUl(.‘a] phcnemena, marine phenomena tonograp}

and geology.

b) Economical and social conditions such as centralization of cmes, industfial structure.

transportation means and labor power. :

For the investigation of the above conditions, the contents and accuraey reqmred at piannmg
stage is as follows.

2} Iavestigation for the natural conditions

(A} Meteorological conditions '

As meteorological conditions, there are the tunpuatun, wmd rain, snow,; fog, and
typhaon, ey, '

For the temperature, daily average, maximum value, minimum value, ete. aré required.
For the wind, the frequency by wind direction and irequuuy by wifigd veioczw are
required. :

For rain and snow, rainlall and snowfail'qu;‘m!ity, numh& of rainy days? ':mﬂ S}iﬁ)\vg-dé}fﬁ.
For the Tog, number of fogay days. For typhoon, its course, wind velocity and others of
the maximum typhoon cach year must be surveyed. |

RRGItAE



@ Conditions of matine phenomena
Theé items required as the conditions of marine phenomena are waves, tide level, tidal
‘¢urrent, litteral deift, ete..
For the waves, mainly, wavehight and period are required. In addition, the frequencies by
wave direction and by waveheight are required.
Fa_r the tide level, the following are required, Standard sea level (C.D.L.), Mean sea level
(M.S.L.); High watér fevel (H.W.L.), Low water level (L.W.L) and highest high water level
. (H HW.L) -
For the tidal mrrmt the direction and the velocity of tide are reqmred
in addition, the surveys for littoral drift, erosion on coastal line, tsunami and others are
required, R _ '
©) Topographacal COIIdlthi‘lS
For the construction of an industrial port, a great deal of land is required as its site.
Espccially'whén the site is prepared through reclamation, the presence of a water area
havi’ng a small depth is important as a factor, so that the topographical survey and
'dapth soundmg survey are carried out to prepare the topographic map and depth map.
® Geological conditions
fn order to grasp ‘the outline of geology in the planned area and the condition of basic
_ ground (approximate condltlons of soil quahty) the surveys through bormg and phvs:cai
- explorat:on are conducted.
b) Investtgation for economical and socml conditions
As the mvestigatwm requtred for determining the pomb:l;ty of locating an industrial port,
the followmg conditions of location can be mveshgated Centrahz&tlon of cities, population dnd
labor power, industrical structure, transportatlon means such as roads and railways, industrial
water, power 'supp'ly, efc.. . :

¢) Other investigations

In é_dd_i_tien to the above surveys for. natural conditions, and for economical and social
conditions,. the _foliowing : investigation are necessary: hydraulic model test, Construction
materials sufvey’ andenyirbnrrienta! influence survey. '

@® . Hydraulic model test
T_he hydraulic model test for the plan configuration of a port should be conducted for the
estimation of the degree of calmness inside the port and the condition of siliation. Then,

- utiiizing those _dat_'a, a favorable plan should be prepared.

@ Construct;on nntenal survey
“This SUIvVey is naccssary for preparing the execution plan. The items to be surveyed are
concrete, stone material, reclaimed materials, working machines, working craft, etc.

€ En\rironmental inf Iucnce SUrYey
In ‘order to ;megngau, the influence of port’ construction and operation upon the
' enwronment the current condition of the air, water quality, ground quality, etc. must be

mvest:gated.
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As mentioned above, there are a variely of methods for investi gating the factors:as.the
conditions of development area, but those- are summarized in Tables 4-4-1 and. 4-4-2. The
of development site depends upon the characters of cach port.

governing factors for selection
hown below, by dividing them into 4 types,

Therefore, the classification of industrial ports are s

according to their characters.

Classes of Industrial Ports

indué’{rial port A (Port where available —Ay Industrial port for super-large ships
water area is critical) ——L | | ‘ N o '
' A,y Off-shore storage base
Industrial port B (Where available land ——B; Ordinary industrial port
area is critical) ———L . | o
—B, On-shore storage base

(2) Investigation at designing stage

As the I’IECLSSHI}' LOHdlth]‘lS for deszgnmg a4 port there are such factors as wmd tlde jevel,
wave, water depth and soil. Among them, wind, tide level, wave arc nearly ‘sufficiently

investigated at the preceding planning stage. Howeve: for the COH(I]th]lS of “water-depth and
ground, much further investigation is required. To know more dctalled confgumtu)n and

water-depth, a topographic map hdvmg the scale of 143, 000 or r/IO 000 and a soundmg chart
h'wmg the isodepth line drawn at (iopth intervals of 1 m are re,qlured _

As for soil conditions, further investigation must be made, so that they can be used as the
condition of soil quality, which will be used to compute the stability of a founddtlon ground and
reclaimed ground or to computo the settlement of the ground

{3) Investigation.at execizting stage :

As the necessary investigations for of -the execution of pori work, the followmg can be
mentioned,

a) Survey of executlon area

As the survey required for the execution of wmk there are on- ground survcy “and a
depth-sounding survey.

As the on-ground survey, there are a control point survey, configuration survey, level survey
etc. : - S

b) Magnetic exploration in execution area

In the scheduled worksite for the construction ot a port thls mvestig'ltlon IS necessary for
checking the presence or dbsence of expiosives such as mine and bomb '



_-Table 4-4-1 Natural Conditions to be Checked
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 Condition A n Type 5 —
_Location 0 o o o
H Bay-shape @ ® o o
. g Seabed slope (») o o o
'g"_ Coast slope e 0 o o
‘% | Area of possible land o © ©
-§.; ‘preparation
& .Coastal shape re) ©
Sands extension _
0 e . _
2w Weather 0 fo)
r(-;: Wave e © o o
SE Sea-level e] 0 O 0
E g:: T'idal-ncu'rfent @ G O e
S & | Lictoral drift o o)
| .r-l T . .
a4 | surface~soil Q O Q O
$3) .
&80
1| Water-quality
o : '
5T -
> o | Vegetation
£ Q
= R
‘Note: ® Critical condition



Table 4-4-2 Social and Economical Conditions’ to be Checked

“Type

Conditions -
. A
.2
Locational | pniopance from central ity
condition
‘Existing land utilization
Land ' :
condition Existing price-level of
land .
Designation situation, "@
Legal ex. natural park
condition Legal designation to promwote
development
- Existihg and confirmed
Transporta- future roads
tion
condition Existing and confirmed
future railways
Reaction of the communities .
o to the port o
Community Mari .i 4 1 ' _
co_ndition' arine-industry existing ‘®
Present industfiali_zation o
extent :
- Note @Critical condiéion

Q0ther condition

Items kept blank mean no check required
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) Supply 'md tldnsportatlon of constmctlon matcraals _
In -order io supply such construction materials as concrete, stone material and reclaimed
nmteuals thls mvestxg’itlon must be done in advance to secure the supply and fransportation

‘ mezmb

) Suppiy of comtrucuon machmes and wmkmg craft
Su!‘fluont mvestigdtlon for the utlhzatlon state of machines and working craft required with
the plogress of opelatlon must hc conducted in advance.

¢) Contintous iuves'tiéa'tiOn during the construction

For the moteorologlcal phenomena and marine phenomona such as wind,; tide level and
‘waves, as they’ greatly influence the each stage of COIIStiUCtiOIl thorough mvest:gahon must be
dong to give necessary :mformation in ddV&llCG.

£ Envuonmental mﬂuence mvestigatlon

Durmg the: constructlon mvestlgatlon at a certain intervals must’ bc conducted as to check
whether or not the construchon 1nfluences the air, water quality, ground quality, ecosystem and
others, - '

4-4-3 The Reouits:'of Investiga'ti01'1 in the Development of Ports and Harbors in Jaoan

The results of : invo_stigation_ carried out for the development of a new port and harbor in
Japan is shown below for information.

— 145



- 0s8'E LT L 108°C U moy
2 £aAmns [eLIRIeCs nosuapmdg Fonans _ D re o 2
WQESGSQ upd nosﬁooﬁ ﬁEm%E fuerd EmEmoM?mn o1sRY 6LC s s 9zl e .c.m%. {EI3UaD)
. . _ 7Ll 9 - 01 ggy . aoﬁawwﬁn JUSWIGOIIAUG
Aanms K1aao0osip ‘Buigsip 1553 n_:onnﬁ.mm% . € : .mm‘.. ¢z 0 sInSEAN} QI[N pling
s ] AsAIns. | . . S -
E%Emoﬁpcm ire KLanimsard wSSmEE noﬂa:om Ebwsﬂﬁ o 199 L L6l £9%v cwucm}ﬁ@ =o.m§.:om .u.ﬁ?.m .
2OURGSUINOITY. ATSYST] (B UPWIUOTIAUS : .
A8q nsIngy aossﬁbwa 82IN08 *AHAINS 0158 Aroysy Aeq nsingy res ve L6 : O1% cmﬁ. Axsysy A10s0104
mmEaH ﬁcd peol 151 < LE 601 mﬂm SALITIOR] OLJeI
ueld \ﬁso DISBQ c«ﬁ :osﬁﬁﬂ DPUB[ BAIE 3DIMm - 811 0 Ay +01 Ay
uonednssaul u2id ‘TIos ‘euswousyd mEEE.@ﬁ Teolfo[CI00sW 608 67 el Gpo uerd Inogiey pue wog
. "ODIAINS 1918 TRrnsnpUT ‘A3ijenD Ia1em ‘e11 MOY) 1L v £¢ ivo TOS IBM
SATEUR pUE ASAIDS .
go3 ,b\S:msd mwwaoqm ‘guatousyd [BoIdoToIose1aw ._Emumm... ‘ 6 Y 6 0 BUSWOUAYd [EX150{00310)
o3s dew swydesfodor Jo uonerzdaid ‘Asains J1os ‘Asmins pue POv 611 6¢1 9% 1 pueg
oL sastIdInuy 211138301 - JUSUIUIIA0D waii uoresyseau]
SyIeWway uoreSiysaall
9L6T ~ L6 RAELEFN

{wa 2, worryyy nun)

TaIE BIBMESONSINA 10 100foId jJuawdo[aaa(y 1o uoriesnssauj siseg (@

(1104 eiemeSonsinp) 1404 [eLSnpuy ue Jo sjdwexy ()

— 146~



b) Imvestigation of Port and Harbor Plan

From the above list, the typical surveys for development of a port have been enumerated
below,

o Investigation for natural conditions _
Meteorological phenomena survey (all the aspects)
Marine phenomena survey (Tidal cu rrent, fittoral drift, waves, tidal wave measures)
Undergfouud phenomena survey (Soil quality, underground water)
poogrﬁ‘phic survey (Water-depth survey, Coastal line survey)

o) Study on the I'arge scale industrial base plan
'Study on industrial base development pattern, Study on industrial base plan Study on land
utlhzatlon plan.

o Study on large-scale mdustrnl port pl:m o _

Industrial port pattern study, Port and harbor capacity study, Whart arrangement plan study,
Crude oil mooring buoy survey, Study of countermeasures for refuge port, Tanker operation
survey, 'Harbor calmness survey.,

o] Hydlauhc modei test _
Great-water depth breakwatel model test, Industrial port model test, Harbor calmness model
test .

0 _Cousti‘hciion plan survey _

Rocky molmta'in_ survey, Belt conveyer transportation facilities survey, Dredged soil disposal
plan, Investigation on;dep'osit 'disposal method, Grasping force test

o Pbrt’ and habor safety fhea'sure study
Disaster countermeasure sfudy of industrial port petroleum, Safety countermeasure survey of
-se1berth

O Port dnd hmbor environment survey

Fishing boat operation status survey, Pollution prevention survey

Other_s : _7 :

Discussion on breakwater designing method, Design wave survey, Others

e}

2) Example of distribution port (Tbaragi new port)

I.bar.a'gi new port is a newly p:!ann:ed port as a large~scale distribution port. Different. from the
induﬁrial port, the new distribution port is considered not to get to its maturity before years
have passed. : .

For'fOfmulating the plan, arrangement is required with other area development plan and, at
the same " ti-mc,‘ consid'er'ation ‘must be paid to the harmoney with the hinterland. The
!nvesfngatlon on this plan was started in 1970, it has been still continued. The basic frame on this
plan has been already arranged to formulate this plan. It is thought that the port will be able to
be constructed from the standview of technology. :
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At present, weight has been placed on the survey on harbor facilities plan and environment

accessment for the final settlement of this plan. ;
The following are the surveys that have been conducted so far. T hey have been-divided into

three types, surveys on the frame of the plan, the surveys on [acilitics design and the surveys on
b 3

environment accessment.

a) Surveys on the frame of the plan

(1) Basic survey on the plan
a. Port capacity survey
p. Port-handling cargo volume survey
c. Utilizing vessel survey '

@) Conditions of port and harbor -
2. Distribution port establishment accelerating survey
b. Development effcct estimation survey
¢. Survey on operation system' and management system

b) Survey on facilities plan
() Natural conditions survey -
‘a. Meteorological phenomena survey
b. Waves survey
¢. Tide level survey
~d. Tidal current sur‘}ey
e. drift sand survey
£. Topographic survey
g. Soii survey
(@ Port facilities plan survey
a. Basic facilities plan survey
b. Port and harbor circumstance creating plan survey
¢. Ship navigation simulation survey
d. Harbor calmness survey
e. Coastal ling influence survey
f. Safety measureé survey
g.  Port and harbor-related plan survey
@ Construction technology survey
a. Construction plan survey
b. Green breakwaler survey

¢) Environment accessment survey
@ Environment current condition SUrvey
a, Open air survey '
b, Water quality survey
¢.  Ground quality survey
d. Biclogical phase
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Appearance survey

o

Cultural treasure survey
Fishery survey

P S ]

Noise survey
Underground water survey
i Radioactivity survey

[

Linvironmental influence evaluation survey

a.  Open air survey

'b. Tidal current survey

¢ Water quality survey

d. Noise survey
Biological phase fishery survey
Appearance s\wvey

g. Underground water survey
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45 METHOD OF PLANNING OF PORT FACILITIES

4-5-1 ji\trodllgfiioi:

Pmt phua.mg for: the dweicpm nt of an industrind port usually follows the flow shorn in Fig.
4-5-1. And usually the scale and: the arrangement of facilities and lands that have been planned
are indicated on drawings on a reduced scale of /5,000 to 1/20,000,

“In preparmﬁ a port plan the following studus should be c&mcd ouf:

a) ..-.Study on technical and engmecrmg, problems refative to construction works.

b) Study on how to raise necessary constraction funds.

¢} Study on administration.and management after completion.

d) Stady on environmental problems.

) Study on the effec s of development : _

Below is the descriptmn of the phmung methoda m Japan for “4-1. Basic 1 acilities™ included

n“d4, lemng of the scale and 1rrangemcnt of port facilities” in the flow chart of Fig, 4-5-1.

Fig. 4-5-1 Flow of the lladustiial Port Planning

1. Decision of a basic policy for the planning

2.  Decision of the overall scale of the plan
: v 2=1. overall séale of industrial development
2-2. ' Port capacity

o % . Volume of cargoes to be handled

"53;'”Flanﬁing:df iﬁdustriaifestétes_ &, Planning cof the scale and
: 1 _*’fSé&le'éﬂd?afraﬁgeﬁent of 'arrangement_éf port facilities.
' Tiﬂdustrialtéstatés by types |- 4-1. Basic facilities
of inddst;y . -{ % Mooring facilities

*  Yater-Area facilities
* Protective facilities
* Port traffic Eacilities
4-7. Other facilities
* Navigation and facilities
*'.Cargo haﬁdling facilities

* Qthers
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4-5-2 Planning of Mooring Facilities {a whart plan)

(1) Outline

anchorage, offshore at:-bucys.or dolphms for cargo handling

Ships moor, other than their own
iers for the same . pur pose, These facilitics

and others. They also moor atongside quaywalls an dp

offered for ships mooring are defined as mooring facilities. _ R _
ed name for a group of f’lcillhcs compused w1th bei thmg,

land transportation f‘lc:litlc% and

A wharf, in general, is an mtergrat
facilities, cargo handling facilities, transit sheds, warchouses,
others, and has 4 transitional function between land and sea transportations.

Table 4-5-1 Classification of mooring facilitiés |

Type Name - FRRE Renﬁ'!ké
0ffshc§em N;oﬂ'ring Moering buoy’ '
Facility _ Dolplﬁn
Berthing : : Wharf, pies : “For larger vessels
Facility Floating pier, landmg quay, For sméller vessels

Shpway S I o

Functions required for a wharf are safe, fast and secured berthmg and detachmg of a ship,
cargo handling, cargo storage, a sufficient services for transportation and saving of port labours.
Wharves are classified as follows depending on their charactenstlcs of use, shlp and cargo.

a) Use; In principle, a wharf used by unflxed sluppers consignors and shipping agents is

called as ““public wharf”, and mostly used for liners and gcne;al cargoes. On the
contrary, a wharf exclusively used by a specific business entity. 15 called as ““exclusive
wharf”, 1t is mostly offered for the frampers with bulk cargoes of special cargoes,
and, although in some cases, used by the liners and general cargoes. The same terms
is used also for a whart used by ships engaged. in a specific route.

b) Nature of carge; A wharf exc_:hiéiv_cly'use(l' for l1andling the bulk é{ii’éé_}iké as 6i!, coal,
ore, grain, and timber and other specidl cargoes sﬁ_ch as containgré.,.vel.licles. and ferry
cargoes is called as “‘specialized terminal”, A wharf handiing ,.ilie.generai cargo Is
defined as “General cargo terminal”, - I .

(2) Layout of a Whart

a} Shapeof a Wharf

| A wharf can be classified by ItS shape into a margmal type and pier type. Advanmges and
disadvantages of respective types should be carefully studied when selection of a type is made,



(D Pier Type Wharf _

A pier type wharf is formed by protruding a pier out of the land onto Wi atersurtace, and
".ca,ommodatc thps at both sides of the pier, This type is advantageous in allocating more berthes
wifhin-a lumtt,d coastal length. But, a wharf of this type is apt to be insufficient with its total
area (lor caxgo Inndlmg, cargo storage and so on). Therefore, in order to overcome this
shortconung, a neutral type between the pier type and marginal type is recently planned, and a
sufficient wul{h of a pier is given for this type.

As 2 kind of the pier typo whaet, there exists a twin-type wharf to which a nacrow slip is
provided at the center to accommodate smaller crafts alongside and undertake the cargo
transition readily from larger ships moored outside. This twin-type wharf is more adopted at
ports which have larger volume of the international transit cargoes.

@ Margmdl type wharf
Thib type of wharf accommodwte ships in panllel to the coast, At its advantages, it can be
prowded w_xth a sufficient area as a wharf, and smooth connection with the land transportation

beconies available. Théi'efore, this type is frequently adopted at ports having a large hinterland,
estuary. ports, excavated ports and private enterprises,

Fig. 4-5-2(1) Pier Type Wharves
- figer type_ . obligque type - twin type compiex type

M, .

Fig, 4-5:2 (2) Marginal Type Wharves

ordinary tvﬁﬁ L type T type Detached type
. . L ‘ ‘ vy

b} C01131derat1ons requu"ed fora wharf layout
@ A required calm ness shall be obtained at the water area in lzont of a wharf,
@ A place must be Lorrec_tiy séfected in order to avoid siltation or scoring by the littoral drift
and river discharge. | :
@ Sh[p s access from thc hdrhoui entrance must bc casy. Especially, easy berthing and detaching
shouid be poamblu .
@ A direction of berth must be selected not to bother a ship with strong side wind when she js

berthing or detaching.
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ch as public whatves, exclusive wharves, foreign trade wharves,

© Facilities for the same usc su al ‘ .
| lized terminals must be consolidated. respectively in order to

domestic wharves and specia

enable the rationalized operations of port functions. . - _ -
In particular, wharves for dangerous cargo like oil products should be secluded from other

| -wharves 10 secure the safety. | e o L -
® A layout of wharves shall be given with enough attentions on the future expansion, and
pie.r-:hsad lines for the future expansion shall be clearly given.

(3) Waterdepth and Length of the Berth

The standard berth length and waterdepth in Japan are as shown in :'l‘ablé_4«5-2.

Table 4-5-2 The Standard Dimension of Béfth

. -berth " water- -.'ob-'.j:éct'iv'a‘
ship lenzth depth ships size
g0 " 5.0 | 1,000 &7
g | tes 6.0 3,000
. 153 7.5 5,000
g 180 9.0 10,000
S 225 10.0 20,000
& 250 1.0 30,000
]
60 ° 5.5 "  yo0 PN
70 5.0 . 1,000
90 5.5 2,000
103 6.5 3,000
F 7.5 5,000
o] 1es 5.0 - 10,900
§ 185 10.0 15,000
© 210 11.0 20,000
240 . 12,0 - 30,000
260 134 50,000
280 14.0 50,000
s0 " . 4.5 @ jo0 OMT
79 5.0 1,000
b 96 5.5 2,000
Ep 105 6.5 3,000
i 130 1.5 D 5,000
L65 9,0 10,000
195 . 10,0 15,000
210 11.0 20,000
240 12.0 '3o,oao
260 1.0 40,000
288 4.0 . 54,0060
90 | 1s5.0 70,000
165 ® 9.0 2. io.aqo DN
. 185 10,0 . ) .15’0d9 . ’
K] 2o 11,0 20,000
é; 200 0 - 4 120 30,000
8 210 3.0 50,000
] 29¢G 15.0 70.000'
300 . 16,0 30,000
330 18,0 160,600
370 20.0 150,000
L 4.




Fig. 4-5-3 Berih Length

oo Berth
: length 7T

— N

The .wate'rd.epth in Tabie 4-5-2 is alittle greater than 1 10% of the full draft of a standard ship,
and the bert_hflengfh is obtained: adding the length of a standard ship to the breadth, As for the
berth length, premises are made that mooring lines taken from neighbouring ships are intersected, .
and an angle ‘of ‘the mooring line taken fo a berth is about 45°. The borth length given in Table
4-5-2 slmll::—bb‘ extended o' a requiréd extent when a smaller line angle than 45° is needed (30° —
35%) or a ‘berth 'is_discontious. In addition to the above, an individuai study on required
waterdepth -and’ berth length is needed for a wharf where the objective ship size is concretely
known, béca_u’se- the standard"r_night be insufficient due to the change of ship size.

{4} Methqd to Determine the Number of Berthes

: "{he number of' bertheb requued to h"md!e a g;ven volume of cargo greatly differs depending
on nature of the po;t, a kind of cargo, cargo’ hdndlmg facitities, capacity of transit sheds and
marshalling yard, efc.. It is; however, decided in planmng stage as follows.

a) Empirical Method " -
This- method is: apphed to sel a macroscopic and rough scale of the entire port with a
conslderable scale of facxhtles Theref‘ore, an application of this method for determination of a

Sp_E’fCIfIC wharf s:z_e may cause some errors.
@ Empmcal Hmdlmg Volume per Berth

A number of buth is calculated from the empirical cargo handling voiu:m per berth in the

same port_csr another-port of the same type.
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Example

Table 4-5-3 Annual Cm"go Haadiing Volume at

a Bertlt'_foyf.l',mge Vessels

Ol

caigo

Bulk cargo

Container

U

General cargo

Handling volume per bc_r_ih )

100,000 — 200,000 t/ycar
150,000 — 400,000 - -

1,500,000 — 3,000,000

800,000 — 1,200,000

() Estimation from the ImproVeménﬁ Standard

Estimation of the number of berthes is'm_ade from the appropriate h

berth which is calculated from the past recof(_is.

Improvement standard =

{Note 1)

Cbnverted cargo: volume ié;a cargo,voiumegconvaiged
to a'géneral cargo valume witha3bremise that the ...
general cargo is 1 and the bulk cargo is 0.5,
A_classification.of-dargoes into_the,gener51 cargQ:

and bulk cargo is made in‘a cordance with.:-ff_abl'e'_:lq-és-lf.

Cargo volume (converted cargo volume)

= 700 _'71,1.0{) t-/.m;’yéar:

Berth length (concerted berth length)

Table 4-5-4 Classification of .Cargoes.

andling level per meter of

| Pomestic |

Export - Igport
[ ] £ - 3
apatffeation general | belk | general | bulk .| genera Bulk |
grain - O : 040
1 | Aguatic prod. . O [0 .O .
Agz. Pyod.s wood Q- O i O- X
Foreatry prod. O (] . O
Coal (e} O O :
Sand § gravel o) Q Q:
2 Crude oil o] Q. . l O
Crude aslt & oren O ol '-O::
4 Metals O o - O
#echinerles o] Re oo . (62 :
Perrelic preod. QO el o . Q :
4 | cenent o o || o
Furtilizer & of- : IR I BN e
: ser & chen |- O R LA RS
Light ind. pred. [oN O O o
Mise ind. prad. ] 0 1 o
Special cargs o O a2 9ﬁ
Unelamaifted o] o ot

1 3 Agv. & Aquatic prod. .

2'; Hinexral Prod.

3 ; Hetal & Machinery
# ; Chemiecal prod,
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The above conversion ralc is not apphc.lbie for the petrolic products which require special
imndhnf, facilities,

(Note?_) The converted berth length is obtained by following formula.

Waterdeptﬁ-of berth | converted berth length
2T -39m o Ex 173

4.0 -~ 7.4 m i Lx2/3

75m- S S

Wherc Qs the berth length.

) _H_ow to Determine 'th'e'Num'bér of Berths for a Spebific Cargo Wharf
The fdliowillg formula is ihcluded among the méthods to determine the number of berths for
a whatf exduswely used to handlc specmc cargoes, such as petroleum, liquified petroleum gas,
coal, gram lumber. and s6 on,
Sxt-
axT

Heré, B : Necessary number of berths
8§ '+ Number of ships using . berths in a year (1/year) (= Annual volume of cargoes
' handled/ per—slup average loadage)
t+1 - Per-ship duration of berth occupancy (hours or days)
~T '+~ Total'time for which berths can be used a year (hours/year or days/year)

et Us‘ing r'atio' :

Usually, 0. 5 to 0. 7 is used as a using ratio. If the use of berths by ships is according to plan, a
remtwely large value may he used as a usmg ratio but if the use of berths is random, it is advisable

to use’ a smdlier value

¢) Appliéaﬂbn of Oberation Rescarch Method
This method is to cletermme the optimum berth numbers with an application of the O.R.
Method which was rapidly progreqscd due to development of the computors, Practical metiiod so
far developed are; :
Method based on the 1nvent01y theory.
2 Method b&sed on the queuing theory.

3. Optlmum capauty method.
ln J'ipan, there are SGVeml cases where the above methods were practically applied for

* planning. The detdtfs of the above must be lei’erred to other books. Anyway, the above are

the sub;ec,ts to be stuc_hed _for plactlcal applications.
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(5) Area for Cargo Handling and storage

a) Calculation of Apron :
The apron is provided in betwecn a berth and a tlansit shed or an open storage for temponary

placing of loading or unloaded cargoes, transition of cargdes and veiucies for cargo handlmg

A width of the apron must be decided in view of safe and- smooth cargo’ han(llmg with
consideration of utilization method of a berth, type of transit shed and warehouse, existance of
cargo handling equipment and type of land transportation fdclllty 'lhc width of an apron, oy
which a shed is located in rear and folklifts are used, shall be nOt less than 15 — 20 m. The: apron
adjomed to an open storage with trucks c\c,commodated for direct loadingfunloading shatl have
10 — 15 m as its width. In Japan, the followmg width are adopted as the standard width.

Table_4-5~5. Sta:tﬂard Wi_dth of Apron

B Waterde’pth of berth Apron w:dth (m) .

45orless 10
45-75 15
7.5and over 7 .20

b) Area for Transit Shed and Warchouse : L .

(D Cargo handling done at the transit shed are coIIectlon and d:str:butlon cargo sortmg,'
marshalling, inspection, pnmary storage and. sfc.. In . view ‘of these, a ‘transn shed is. clearlv.
distinguished from a warehouse which is purposed for long term storage of cargoes ‘The transzt

shed is usuaIIy located right behind an apron so to enable vessels and land transportatlons to leave

thc port quickly. The transit shed is cIass:f ied as follows ' |

General cargo shed Shed for d_anger'ous' cargo . -

Reefer shed * Lumber shed.

Fresh food shed Vehicle shed

Grain shed Shed for aquatic products
Ore shed : etc,
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@ Scale of the transit shed
vy The scale of a transit shed i 13 decsded refeumg to the tollowing formula.

y 2-.___1\{_‘ = kKXxwXaxb
nx R . :
W Cargo storage capacity per shed (t)
N ;_" Required annual handimg volume (tfyecar)
R; 'Cargo 1ot'mon (tlmes/yem)
W ; S‘toxed cargo volume per-unit area (1/m?)
a; F.rontage (m)'
b ; Depth (m)
no Nunibér of sheds
k ; Occupancy rate k = 0.5

i) H is desired that the scale of a transit shed is good enough to accommodate at least alt cargoes
- loaded and”unfoafded' to/from a ship to be berthed in front of the shed. : :
iti) The cargo rotation différs from port ‘to _'port,'aﬁ"d it must be decided based upon: the past
_ rewrd'in a ‘specific port. When the past'renx)rd' is not in existance, reference is made to another
port which is in the s;mllar econotiric situation and of the same scale. The standard rotation
adopted m Jdpan is 20 =25 times/year. '
i) As for: the stored ‘cargo volumeé per unit area (w), a reference shall be made to existing-
exampfes of cargo shape zmd piled height. A foad values of w*uehouse cargo can be otherwise
adopted as the standard. . :
v) DF‘CISIOI} of a transit. shed 'size can be made also with the O.R. Method based on dlstnbuhon
of amvmg slup numbels distribution of berthing days distribution of cargo loadingfunloading
and dlstrlbutmn of stored « catgo in shed.
vi) Land area required for a tmnsxt shed shall be reserved in consideration of .the building
_ coverage as follows: |
Area of transit shed
0 6 — 0.7

Table 4-5-6 Sufc_hafges for an Ordinary Transit Shed
' (weight-ton}

Coltem . Shape eadfents | RleRe
- Grain ) Straw bag, sack 2.0 - 3.5 3.0 - 4,5
011 & fat Can, box 2.0 ~ 3.5 | 3.5-5.0
‘Cotton & wool Textile sack 1.0 - 2.0 3.0 - 4.0
- 81lk &:thread o o 1.0 - 2.0 3.0 - 4.0
“Cement - o | Bag 1.5 - 3.0 2,0 - 3.0
Metal & Metal Prod " | Wooden box 1.0 - 3.5 |'1.0 ~ 4.0
" Fertilizer Straw bag 2,0 - 4.0 -4 2.0 -4,0
Sugar, canned. food, food | Box, bag 1.5 - 3.0 1.5 - 4.0
Textile & its products' Textile bag, wooden| box 1.0-3,0} 2.0 - 3.5
Paper, -pulp products Roll, Package 1.5 - 3.5 3.0 -~ 5.0
- Minerals and chemicals Can, Box 1.5 - 3.5 3.0 - 5.0
HMachines, equipments Box, Package 1.0 - 2.0 2.0 - 4.0
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(3 Scalcofa warehouse
iy A waiehouse is planned in the
ii} The scale of a warehouse can be decided wi

same manier as fora transit shed. . . .
ith the for muh given for a transit shed except that

the followings are changed.
* Cargo rotation is 8 — 172 times a vear.

% (Qccupancy rate is 0.7 or around.

c) Open Storage

(1) The area for an open storage is determined with reference o the following formula..

where; Cargo storage. capacity (1) _ .
N ; Required cargo handling volume per year (t/yedr)
R ; Cargo lotatmn (times/ycar)
A Requlred area for the open storage (m ).
. Stored cargo volume per unit area (t/m?) _
_k ;. Qccupancy rate (usually, about,()'_.’?} _

@ The cargo rotcmon stored cargo volume per unit area an(‘ occupaucy rate mut;t be dec;ded
with consideration of existance of mechanical equipments, capacity of equipment, type of cargo
and connection with the hinterland. A referénce wouid also ‘be made to the past record: fox the

same purpose. : :
(3 Carge rotation is understood  as equa! to that of the warehouse The ‘;tored cargo volume is

calculated in accordance with Table 4-5-7.

Table 4-5-7 Specific weight of bulk cargo

Item S_p'ecifi_c. welght '.(.t/m3:j-
Coaks : 0.5 |
Coal {lump) 0. 9 - 1. 0
Coal tpdwdér} | .1 0 - 1, 1
Iron ore 2.0 - 3.0°
Cement - 1,5
In@._gdlt 0.5.
Nitrate of sode. ) 0.9
chips ' 0.4

— 162~



(6) Othess

a) Layout of Land I’acﬂmes on a Wharf .

Fig. 4-5-4 presentb typical mangemcnt of land facilities on a publu, whar{ for general cargo.
Principal famhtles are elthu the storage: facilities like as aprons, cargo handling machines, transit
sheds 'md warehouses and the termnm] facilities which are represented by parking lot, Dock
[r‘]!lSpOl‘tdtlon f’lmllhbs such as 10'1(1 and railway arc provided on aprons or in front/rear of transit
shed and ‘warchouses; Attaclwd to these, are the security and service iacﬂltv bunkelmg facility,
telegraph and telephone facahty, illuminations and drainages.

Fig. 4-5-4 TLayout of land facilities on a wharf

) R Ve
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factory freight car Transit Fork
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truck crang
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b) Typc of lndustlial Ports -
- formatlon of 1ndust; ial port in terms of development method.

a. -'Re'ciéiméd ind. Port b. Excavated Ind. Prot ¢. Combined Ind. Port




@ Formation of industrial port in terms of utl

a.  Adjoined typa,

{No transp. system exists)

Port

"~ oma—— facilities

: l _ industrial

_ares,

4-5-3 Planning of Water-aréa Facilitics

(1) Outline

‘The water-arca fac111t;es are to be prowded for &llowmg vessels to navxgate moor and handie
their cargoes in safe condition. The water—arw f'!clhf.lt.s comprlse “channel" for ship’s navigation '
and “basin” for ship’s tempo:ary moormg or for cargo handlmg It is desu ed that the water-area
facilities receive less influence by the naturdl forces such as wmd and waves, and therefore the

ilization method.

b. Sepamted type
- (Transp. system exists)

-

Fer
i
1

Port

C . e facilitiog

gyt
area |

calmness is obtained by sheltering the water-area facilities by protectwe facilities.-

(2) Channel

a) Centerline of Channel -

(D Direction of the centerfine .
iy It is desired that the direction of- channei has. devnatlon of 30

against the prevailing wave direction and direction of the maxmmm wmcl direction so that the
calmness and ship’s maneuvability is secured.

— 60° as shownin Fig. 4-5-5

Fig. 4-5-5 Channel and the prevailing wind direction x

|
130° —g0°
N

wave
wind
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iiy it is desired that the direction of channel las smaller angle against the tidal current in order
to preserve the current speed not more ihan 2 knots. .

(@ Bend of channel .

The bend ‘of channel - should be avoided as much as possible, When the bend is however
nevitable, an arrangement shall be given so that an angle of intersection by the centerlines of
channel at the bend exceed 1ot more than 30° and the bend shall have 4 times of the objective
ship’s length as its radius of curvature as shown in Fig. 4-5-6. 1t is necessary to widen the bend
when the angle of interscction exceeds 30°.

_Fig. 4-5-6 Method of bend cut

'\ L = ship length

@ Length ot channel
A Sh]p has to- maintain, when she is entering the harbour w;th her own thrust a certain speed
outside break-waters in order to av01d influences by wind and current. (Entering speed of vessels
into the harbour is generally 6 knots or around.) Therefore, the distance of channel from the end
~of a sheltering facility to a mooring facility must be SL or over, which is the stopping distance of
4L added tlo'-:i_ L as the cléarance. The stopping distance of a mammoth vessel is however decided
individuaily'in consideration of her maneuvaring performance. By the way, L meanslength of a
ship.”

b) ‘Width of Channel
@ Channel inside the harbour

(When the cruising speed is 6 knots or under)

The w1dth of - a channel with two way traffic shall be determined as prov:dcd at table 4-5-8
. dependmg on the lem,th of channe! and condition of tmfﬁc But, anolher consideration shall be
given when the 1ength ‘of channel'is extremely short.

Mofeover, furthel clearance shaH be added to thu width g,weu below for the channel having
COHSDI(‘UOHS heavy tr affu, or travcrse traffic. The same arrangement must be given to the channel

offercd for mammoth vessels
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Table 4-5-8 Widith of channel..

Tyaffic condition _ _ :W,idt'h;r

Lengh of Channel

Channel with Frequent e
relatively long . _ . o
length prher than the above : N IR &
Frequeni encounters by objective vessels! 1.5°L

Other channels Other than the above . _ B

ncouters by objective vessels 2L

This table is applicable for vessels of 500/GT
and over. -

(@ Channel outside the harbour
The width of a channel outside the harbour where
an the channel inside the harbour in view: of the natural conditions, traffic

abreast a.n'(l ouirunning traffic exist shall

have larger clearance th
volume, navigating speed, muiual absorpltmty by sh:ps and psycholog:cal influence to ship’s

operators.

¢) Waterdepth of Channel
@ Channel inside the harbour
(Navigating speed is less than 6 knots)
For the channel inside the harbour where less influence by wave and current is received, the

waterdepth is obtained according to the following formula.

d > 11D

d : Waterdepth of channel
D : Full drart of an objective ship

@ Harbour entrance and channel outsidé the harbour
The waterdepth is obtained from the following.

d > D+D +~5+ (0.3 — 0.5)"

d ; Waterdepth

D ; Full draft of an objective ship

D’ Clearance for ship’s squat and trim

1. Wave height outside the harbour

In many past plans, it is the waterdepth of the port waterway plus one or tx}vo meters.-



(3) Basin

) Principle Consideration for Basin Planning
The basin can be classified into anchoring basin, buoy basin -and operational basin. These
hasins shall be properly ‘nlangcd with considerations of influence given by external forces such as

wind; wave, and wave reﬂedaon_1‘ndneumbthly of an objective ship, layout of breakwaiers and

wharves.
The Ioﬂowmg condmons are required for the basin with betier functions.

1.

2

3.
4.

Sufficient area with calm water

Good holding ground
" Preparation o_f buoys

b) A’nchor'ing Basin

An amhormg basin is a

cast.

The standardized size of
4-5-9. '

‘Good natural conditions

anchoring basin or the radius of anchoring basin is given by Table

Table 4-5-9 Size of anchoring basin

urcular anchorage centered around the point where the anchor is

c)Buoy Basin -

The stanidardized size of buoy basin is given below in accordance with a mooriag system,

“Table 4-5-10 Size of Buoy Basin

o - Holding ground and o
_ “Purpose. Hethod of Use Wind Speed Radius (m)
Berth waiting . j Single Point {Good holding ground .+ 6D
or - mooring Poor holding ground | L + 6D + 30
Cargo . Double point |Good holding ground | L + 4.5
handling mooring Pcor holding ground | 1. + 4.5D + 25
'kéfuge“fromi- Wind ‘speed 20m/sec. | L + 3D + 90
storm - Wind speed 30m/sec. L + 40 + 145

{L : Ship length, D :

Waterdepth)

Method of Use

Size of basin

———

Single .buoy
Double buoy -

A circle with the radius of L+ 25 m

. . L
A rectangle with sides of L.+ 50 m and-3-
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Fig. 4-5-7 Basins for Single Buoy Mooring and Double buoy mooﬁng (m}

="
F I“.'.=L+5“Q”“*“4 R
W25 A 3
(a) Single buoy mooring {b) Double buoy mooring .

&) Turning basin o S | |
The-following figure is adopted as the standard of the furning basin.

i) Turning by self thrust—A circle with diameter of 3L or longer. -

ii) Turning by tug boat—A circle with diameter of 2L or longer.

Fig. 4-5-8 _Tu.rning Basin

@ Slip o , . e
Width of slip must be decided taking the presence of tug boats into account. The width is,
however, in accordance with the following. standard when a number of piers are arranged in

parallel; o e . .
a) When a pier has 3 berthsof less ... ... 1L

b) When a pier has 4 berths or more .. |.5L

e) Waterdepth of Basin :
The waterdepth of basin is generally obtained according to the following formuia.
d = LID | o |
d : waterdepth of basin
D: full draft of an objected ship
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Fig. 4-5-9 Slip

BRI s
0 0
0 0

f) Calmnessof Basin :
(D Critical wave height for cargo handling

It is preferable that 'the' harbour area is always tranquil. But maintehance of sufficient
caimness CVen in stormy weather is quite difficult in practice. The car -go handling would become
possible if wave Jheight in front of a berthing facility is controlled as within the Table 4-5-11.
Therefore it is desired that layout of the water facility could be decided as to maintain the wave
calmness within the undermentioned heights even in strong wind (10.— 15 m/sec.).

In Japan a port plan is so made that the under mentioned wave heights in Table 4-S-11 are
obtained by 90 — 95%.

 Table 4-5-11 Critical wave height for Cargo handling

Ships size (D/T) Critical wave height (H 1/3)
1,000 t or less 0.3 m

1,000 t — 5,000 t 0.5 m
5,000 ¢ or aver 0.7 m

@ Critical wave height and wind speed for refuge mooring in harbour
The critial wave ‘height of basin and oritical wind speed for refuge mooring in harbour is
standardized ‘as follows. The water-area facilities should be arranged to secure mooring in the

harbour,
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Table 4-5-12 Critical Condition for Refuge Mooring in the Harbour'”

Ships Have Critical 1limit for refuge mooring Harbour
Quay Buoy Anchior . entrance
size Wind mooring | mooving ‘mooring entrance
300 ¢ Wind speed 20m sec | 20m sec 30m sec 25/sec
1,000 t Wave height 0.7 m 1.0 m 1.0m i.5m
1,000 t Wind speed 20m sec 20m sec I0m sec 20m/gec
5,000 t Wave height 0.7 m 1.0m - 1.5m 1.5m
5,000 t Wind speed 20m sec 20m sec 30m sec. | 15m/sec.
over t Wave height 1.0 m 1.5m 1.5 m “1.5m -

(Note) The wind speed is the average wind speed for 10 mwin..
Wave helght 1s H1/3.

4-5-4 Planning of Protective Facilities

(1) Outline

The protective facilities are the facilities such as breakwaters which are instélle‘d with the aim
to prevent waves, tsunami, storm tide-and sand drift inl)ading the port zuild harbour area,

Facilities classified as' the protective facilities are breakwa:ters, groins se_awélis', training walls,
ates, lock gates, revetments, embankment . jetties and parapets. ' '

In this sectlon deseription is made putting emphasis on layout plan of breakwatets

{2) Layout of Breakwaters

Layout of breakwaters shall be determined after examining the following items.

a) Calmness in the Harbour Lo : e i

(D Direction of the breakwater shail be arranged as to shelter the harbour area efficiently against
the prevailing and maximum waves, and thus preserve the required calmness so that demanded
ratio of berth operation or accommodation for refuging vessels is satisfied.

(2 Estimation of harbour calmness is possible by examination of draw;ng or simulation w1th use
of computors, however, determination of the breakwater centerline is more prefeub!e with the
model test for sheltering performance,

b) Easiness of Ships Operation
@ Harbour entrance shall have an cffective wxdth not to hinder the shlps nawgatmn and the
direction of entrance should be set in consideration of edsy navigation.

@ A sufficient water area shall be reserved in order not to obstruct ships berthlng, cargo
handling and mooring.
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(3 The influence by concentration of reflected waves and running waves shall be minimized in
channels and basins, '

Requiremcnts_ in a) and b) sometimes contradict cach other. For example, narrower is better
for the calmness of harbour area, however, it is inconvenicnt for ships navigation. Moreover,
directions of the prevailing waves and the maximum wave does not always coincide. In such a
case where contradictions'_exis't, the final decision must be made with comprehensive studies on
ships” -utilization,” construction. cost, easiness of construction and maintenance, and others.

When an examination is made on the above a) and b), a reference shall be made to a section
on planning of water area facilities.

¢} Maintenance of Water Quality in the Harbour
Interchange of water shall be reminded in order to prevent water stagnation inside the
harbours.

d) Construction and Maintenance Cost
(0 In prior” to ‘the -cohs’truction of breakeater, studies shall be made not only on natural
conditions and ‘execution (,O!ldltl()ns but also on the economics. Espccmlly the followings shall
be considered carefully. - _ _

i) A_shape which causes wave concentration must be avoided.

it} Construction on bad bed conditions should be aveided, and the site shall be of easy

“execution. o
iii} Usable _tobo'gr;iph'y‘such as i cape oran island should be put in best use.
i\f)' A layout mlist' be :‘ﬁad_e not to rolt in the sand drift when construction is done at a-beach
whé_r'e the lit_to'rz_l_l c_ifif t exists.

@ A wave height is aniblifi’e_d around shoat due to influence of wave refraction, and the impact
wave pressure sometimes act upon breakwaters installed on steep bed stope, Therefore, careful
'atte_nti()'n‘ should be paid when breakwaters are installed either on shoal or right behind shoal as it
'may contrary requires larger breakwaters.

¢) Influence of Breakeater Installation on the Surroundings
When'a breakeater is to be constructed, the layout and structure shall be decided after careful

consideration of influence given on the adjacent water area, facilities, topography and current,

The FdlloWing area consideréd'as its influence.

@ Installatlon of a breakwater at the coast where littoral drift exists has a general probability to
cause s:!tatlon on’the upperslde (against the flow of running waves) of the structure and errosion

on the lowerside. _ '

@ Constructlon of 2 breqkw'zter may cause turbulent water outside the breakwater due to

reflected waves and nmmng wave miay score the outer foot of the breakwater:

® The harbour calniness is somelimes disturbed by repeated reflections of propagated waves

intd.f't'_h_é ‘harbour. Disturbance is also occured by resonant oscillation depending on the

chzn"ac'tcriéticé of propagating waves and a shape of the water area in the harbour.

@ The harbour calmness is sometimes disturbed by repeated reflections of propagated waves
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the harbour, Disturbance is also occured by resonant oscillation .depending on the

into
a shape of the water arca in the harbour.

characteristics of propagaling waves and
(B} Construction of a breakwater may <
lower the water quality if a river runs into the harbour.

ause some changes of current conditions in the area, and

Port plans in futmc)

fy Trend of Future Development of the Pozt (
o display a sufficient: Lttactwencss within g

14 is necessary to arrange 4 breakwater in order t
rt plan, The arrangement of the breakwater, however, should be made with enough

shart range po
at the arrangement would not hinder

consideration of future development trend of the port so th

a future port plan.

4-5-5 Planning of Port Traffic Facilities

{1) Outline

The port traffic facilitics are necessary to perfonm a smooih lmkag&, b fween a \'vha.rfE and the
hinterland. Because a port is a node between the sea and land- transportation. The dock
transportation facilities are comprlscd of roads, railway and c(mal'; and when necessary, tunnels
and bridges are prepared. .

The port traftic facilities to be planned would: be different auordmg to a nature and statusof
the port and kind, volume and shape of cargoes “handled there. But, they enable, with their
characteristics, the quick and economic transportation. In Japan, in view of that the centers of
economic activities are mostly located in the coastal zone, a higher ratio is shared by the road

transportation.
{2) Dock Road

a)} Qutline

A road has advantages that. it can be planned on any route and is low In construction cost.
Besides, it can be constructed info a form o meet the traffic volume,

Layout should be prepared as to enable the traffic to flow smoothly and {Lach a dock ACCesS
road without causing heavy congestion, -

For this purpose, an arrangement is needed for the tmfhc to avoid a town area,

In Japan, roads in the hinterland are classified into National highway, Prefecté;rai highway,
Express way and town street to which different entities are appointed for mandgemant piﬂnmng
and construction. ,

And dock roads finked With ‘these roads are suppoand to be planncd-and Lonstructed by port
management bodies. In such a case where the administrative entities of rmd are separaltcd,_ the
mutuai coordination on road COIHtFULIlOH and utll:?atlon becomes of vital xmportancb |

Additionaly, it is also imiportant to reserve wide parking space at suitable plac,es in '1 wharl
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b) D’eéi‘sidn of traffic lanes and road width
(D Number of traffic lanes . .

In the first plaﬂ,e a planned traffic volume is obtained from port cargo handling voiunn, as
given below. (Twosway vehicle traffic volume per hour is determined, with thoughts of future
traffic Cén_ditioﬁé;,- 'dévc_l(jpmcnt trend in the locality and ete., as a basic criterion for designing)

Aw examination is made with an hourly traffic volume owing (o a rcason that the generated
trattic volume has a possibilitics of concentration within a certain hours due to a nature of the

port.

Planned traffic volume (cars/hr) = annual cargo handling volume

(ton/ye.u) X*“%—- X —l%—x KT 9%6—)“

where;

o : Share by vehicles = car transportation/all transportation (1.0 or less)

§ : Monthly variation = cargo volume in the peak month/Average monthly cargo volume
o - (about 1,2) _

v - Daily variation = cargo volume on the peak day/Average daily cargo volume (about 1.5)

W o Lmdmg ratio of trucks (t/truck)
' = "Cargo transportation volume per loaded truck
(should be found by survey or reference to other ports)
(4t truck = general cargo, 8t truck = bulk cargo)

e : Loaded truck ration = Number of loaded truck/Total truck Number (about 4t)
Rate of related vehicles = Number of related vehicles/Number of total truck (about 0.5)
o : Hourly variation = Traffic generation per peak hour/Daily traffic generation volume

(about 0.12)

When the pfanued traffic volume is smallbr than the standard design traffic volume as shown

in T’ibl(} 4-5-13, a numbc; of traffic lanes on the road is decided as 2.

Table. 4-5-13 Standard design traffic volume

Type of road Std, design traffic volume (cars/hr)

Connection road between & port
o - 650

and a truck highway’

~0Other . road 500
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A number of traffic lancs on a road other than the roads specificd above shall be 4 or-over, (a

pumber of lancs shall always be a mulhplcs of 2 L,xu.,pt a case especially demanded due to the

traffic L{)i\dmtxon)
And the final number of tr
of the road to a coriesponding stand

atfic lanes shail be. deudccl by the rateof a planm,d traffic velume
ard design volume per lane which is glvcn in Table 4-5-14.

Table 4-5-14 Standard design traffic volumé per lane

Type of road Std. design traffic volume(caré/hf)' '
Connection road between a port .
6
and a truck highway 600
Other road 350
(2 Width

The width of a traffic lane shall be 3.25 m or 3.5 m in principal. When nccesswry, a stoppmg
zone of 2.5 m width shail be provided on the left of a road aiming to avoid a stopped car from

safe and smooth traffic. . . :
The width of the lane, however, can be reduced to 3.0m Sllbjectbd thdt the tmfﬁc volume is

extremely small and reduction is inevitable due to the topography- and other,

Fig. 4-5-10 Standard Layout of Roads

(4 lane + stopping zone) ' ' (2]anes)
27.00m : - 9.50m
T - [ - o . el
4.0m. 2.5m 65m 1.0m 395m@2  26m  40m 1om  6bm  ibm
Py I 3.96m - 3.26m| |
4 i .
- | . 7 | LT

{3) Pock Railway

a) Outline

Dock railway in general is a siding prepared from a main track to a whard. 'Aﬁliol.f'gi!-l."tl’fe.dock
miway is advamageous In mass transportatlon for rblatlvely long distance, the dependence of
railway is in a trend of decline (in Japan) owing to reasons that it requn es a considerable area of
marshalling yard and longer time to discuss about pass-through traffic to an ddjdccﬂt main
railway tracks, besides by development of motorization. '
b) Layout of Dock railways

Sorting tracks are prepared in ¢ e ' '
g tracks are prepared in order to distribute freight cars to aprons, sheds, warchouses
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and open storages, Sometimes these are prepared logether at the marshalling yard for the main
track. But, the sorting tracks are usually provided in between the main track and carego handling
sites in a port. It is preferred to be arranged in a d ircct-loop formation.

Installation of the railway tracks on aprons are observed in ports which has the direct loading
and unloading or freig'ht wagon shipments to a remote area, In Japan, railway tracks are usually
instailed intoa transit $lle(1 or right behind a transit shed. .

Inste_ad of this meth_od, a railway terminal can be prepared at one section of a wharl, and
linkage between the terminal _and each bcrth_ can be done in small lot by trucks if railway cargo
volume from each berth is refatively small. In either case, it is desired that the level of railway
track would be arvanged at the same levels ds floors and paved. .

Two or three tmc_ks'_shali be prepared alongside transit shed in order to use the first track for
cargo handling while others are used for exchanging and passing. |

A number of joint tracks shall be provided between the first and second tracks.
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4-¢ SOFT_GROUND TREATMENT
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&6. S'QI‘”T'*GI*OUND TREATMENT
4-6—17-}9'_@5@

Wlth the progmss ot 3011 sur vey for the clcvulopmunt ui industrial ports, the Lmstence of soft
subsonl in e"u,h port” hds bt,en gradually clarificd. In Altamira port, there are soit layers in the
portion of the sohedu!ed thet way,-and the dredged spoil is planned to be utilized as reclamation
material. Ti Pernmex district of Lazaro Cardenas port, the construction of structures on the soft
grouncl has’ been scheclnlbd !n Ostion port, the location of the port has been changed from the

ugmqlly phmned 5,1te to the better district south of Ostion lake due to the confirmation of soft
'subsoﬂ in the origin ally plfmm,d area; .

. In the: constructmn of ‘structures, it is not fwombie to utilize the soft glound but due to the
rcrmrkable advancement of tuchnology in recent ye'urs the improvement of soft soil is available
so that the soft ground 1s often utilized \wthout a great difficulty.

Accordmgiy, in-order to formulate the development plan fOr each’ port, it is necessary to

: study the apphcatmn of the latest advanced method for soil improvement to the soft ground,
_ Generaﬂy in’ the. pOltS and - harboxs, the soil improvement is often used to stabilize the
foundanon ground of - structures and the reclaimed Uiound dnd the main purposes of the
_improvement is claSSIfled as follows:
(1).To increase the strength of an exist ground and stabilization agamst slip — Mamly for the
' Sfdbi[]?dtlon of the foundation ground of structures
(2) To d_eu case the fesidual: aettl_ement through its dcceleration and control the total settling
volume — Mainly fo:_r' the countermeasure against the settlement of the reclaimed ground
-an’d.thé' found_atio_n ground of struétures._ _

In ;t!iis-se_ét'_i(_)_n,_vax-'iq'us types of soil improvement methods to be used for such purposes will
be '_o'xitlined _iand,"at ‘the same time, the examples of soil improvement for port construction in
Japan will be described. Further, the procedure for soil improvement program will be described
for the helpto the selection of the improvement method for each port.

4-62. . Soil Improvement Method
The soﬁ }mprovemcnt mefhods currently used or considered are as shown in Table 4-6-1, and

those’ methods are suminarized as follows:
(1) Repiauement of soft soil with better soil
(2) Strengthenmg of. the ougmal grouttd through any pr actice.
As the methods ‘of “increasing the strength, there are consolidation, LOlll})dCthﬂ and
che:macal solidifi m-ation. E _
3) C_Ojﬁ [__)i_h'ed. use of the 'i‘ep'lag'cme'nt and the strengthening.

In t}le large~su1!c constmchon ot ports and harbors, widely employed methods are Eumtecl to
a few methods “The most popuhr method used for the improvement of foundation: ground for
stmctures 1s.a simple base rcpldcement ‘method, winch is often used in combination with
Lountelwcu,l'lt fill and ‘others. In Japan, however, it is thought that the employement of a
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large-scile replacement method will gradually difficult due to the poor resources of sand, the
avated soil and others. In addition, the sand drain method
1

jarge-sized sand column method (forced replacement method), cte. are used and, especially, in
El
methods are employed. Further, in the reclaimed land, the paper

difficulty in discarding the exc

sandy soil, compaction type ol
drain method and others ave used.

The water-absorption hardening method in w
arbor work and injecting cement milk with stirring instead of lime has come to a'stage

of practical use and will be widely used in future due fo the poor resource of sand and the
difficulty in dumping of excavated soil. Besides, drain types of methods, chemical grouting
methods and others are used, but in the employment of chemical grouting methods, care mus{ be

hich lime is used has already be cmployed in

port and h

taken for the poliution of underground water and others.
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Table 4f6‘1 Classification of Soil Stabilization Methods

A. 'For Clayey Soils

. a. - Replacement «-eveoeeeo Mechanical Method
‘b, Pre!oadlng ..... T T 1 '
¢. Sand drain ->-»--y . Methods based on the consolidation
. Paper drain---.. ;vertical df‘"“ """" * of the clay by loading
e, Vacuum meihod -------------- " o
f. Osmotlc pressure ------------- . Methods based on the consolidation
g Quick lime p;le e o * with no external load
: _h Deep Mlxmg Method T ‘Chemical reaction between clay
and additives
2 Sand compactmn p:le __method SRECIOYTTIeS Mechanical Method
i. Heat treatment «--eoeeeien e ; :
: r--+ Chemical teaction

k. Electro chemlcal groutmg ............ :

B. For S_a'mdy'r Soils

@, Compaction il «vs--tereasessannns o
b "Sand compaction pile . " i« Densification, essentially horizontal -

¢, -Vibroflotation . +ers-rseevees vevien..nd  cOmpression by piles or vibration

d. Blasting Compaction ----recewscemeeeny . , '

B P ' ;- Densification, essentially vertical

&, Electric Shock compachon ............. ' compression by impact

f. . Gravel ;:Q)umn B T T Y R Vertical drainage -

4

Grouting = -coomeeeee- D Filling the void space

c. Vﬁé'r-TeiﬁparaEY-Pufpdsé ._
a. Well point  coeerermin Dewatering to lower water table

b, Freezing - --eeeeeisieeceni Freezing the pore water tempotarily
g i

"6 ElecttQ-O8Mmosis < v e remennnnnenaiianienaen Electric dewatering
o, ‘Gther Methods - _
a.  Sand. spreading - B RCRRRAEIL R e Sand mat
b. . Nettmg _ fertemmaessnannnnasans seenan Reinforcement
¢. Dynamic consohdahon

. Other improvements

Sandwich method, Flocculation, Capoliary Dessication,
Chemlcai treatment ele,

.Sou_iilr‘cé “Soﬂ Stab;hzalmn Method" Mr. Masaaki TERASHI, Port and Harbour Research
. Institute, Ministry of Transport, July 1979,
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4-6-3. Brief Description of Main Soil Improvement Metheds

The Soil Improvement Methods comparatively often used in port and harbor works are as

follows:

(1) Replacement Method

In this method, the soft soil in the Slll‘f’lce hyer of giouud is parttally of completely rcmoved
and replaced by the material of a good quality, which has been most i‘requenﬂy used in port and
harbor works. As the effects: of the Replacement Method for the unprovement of so:ls the
increase in the stability of soils and the. deereaec in the settlement due to consohdatlon and in the
consolidation tmle can be mentloned : '

. The increase of the stability is due to the increase of she: aring qtrength 111 the 1eplaced portion
and to tlf.‘- diffusion-over of stress under the ground Further the decrease m the settlement due to
consolidation and in the consolidation time is caused by the decrease in the thlckness of the
consolidation layer and by the increase in drammg area. . . .

In this method, as the soft soil 1tselt is replaced .with the soil.ot'a good quahty, more def 1mte
results of improvement cai be obt“uned than fhose of other methods, but due'to the dtfﬁcultles,
such as the shortage and plice hike in a good quality of sand, and the dumpmg problem of the
excavated soil, the change- over to other methods or the combined use “with other methods, or the
like has been frequently found. When the displacement method is used, the r.mge of the soni to be
displaced is determined, referring to Fig. 4-6-1 or calcul_atmg the bearing power, circular failure
and other factors required for the decision on the section to be displaced. 'A(':"c'or.(ting to the ty'.pe
of execution, this method is divided into the following: Excavatlon Procees (comp!ete or pdt’tla])

Forced Process (or Extmdmg process), Explosion proccss etc.

Fig. 4-6-1 Experienced'reiﬂacément in Japanese pbrt ar'ld-fm-rbor ed'n-stmctioh

" comipdsita breakwater
caisson quaywall
celluiar block quaywall
black que_vwet_i

t B-BolH

2 x > o.®

el
L -

: 10
(H—'Bu) (m)
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(2) Drain Method

jn this method, a. great number of drains (drain canal) er piled into the soft ground to
51101ten the dlamdge dlstam,c of underground water and accelerate the consolidation for the
unprovement of the soil. Aucm ding to the consolidation theory by K. Terzaghi, the time required
for the LOilSOhd'\tiO!l of soft sonls. cah be expressed as follows: :

Tv }P
= —
Cv
Where; - T
Tv= Coefficient of time -
Cv =  Coefficient of c_cinsolidation

H=  Distance of drainage. -

ACC6fdi11§,ly, if drains éré--p’iled into the ground for shortening the drain distance, the
consohdahon time is shortened in- proportlon of the quare of the time.

For cm exampie suppOse that a clay layer having the thickness of 20 m is dmmed on the
. uppex and fower mtertaces The drain distance is 10 m in this case. If drains are piled at a
pltch of 1 m, the distance }i is given -as l m, which means {/10 times the distance in case of no
drams Therefore, the consolidation time is shortened as ( I/10) = I/ 100 times, if assuming same
43 honzontal and vertical: coefhcmnt of permeabmty

In this drain method ‘when the ‘drain material is sand, it is called “Sand Dram Method™, and
when it is. -paper, the method is called “Paper Drain Method or Cardboard Drain Method”. In
addition, asa snmhr method, “Pack Drain Method” can be mentioned

- The sand draifi- method. as well:as the displacement method has been uscd in port and harbor
works as the major mcthod for the improvenient of soils.

-For ‘the piling. mtervals of sand drains, determination is made through the ca[cuiatlon taking
into consniemtlon the given term of constrmtaon the strength of drains required and the
consol;datlon time. F;g 4-6-2 shows the arrangement of sand drains, The symbel (de) given in the
figure; indjcates the radius of .influence circle, If the drain interval is-expressed as (d), it will be
113 (d) in'the square arrangeiﬁent 'and- 1.05(d) in the triangle arrangenient.

As for- the limijt of. the applicability of this method to the port and harbor works, the
maxmmm length of sand plles is about 40 m (about 50 m below the surface of the water) on the
sea WOI‘]\S and. on land works 1t is, in general, 20 m or thereabouts, even though it depends upon

the he}ght of.a dnvmg frame.
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Fig. 4-6-2 Sand drain method

Banking

Triangle arrangement Square arrangement

(3) Compaction Method

This method is used in the areas where the soil particlés of -the ground to be improved: are
comparatively large and, besides, they accumulate loosely. P;achcaliy, it *is" suitable for the
ground immediated after rec}amat:on has becn done using’ sands and others or for the sands (the
delta  zone at the mouth of a river) where sand has ‘been carried by the river and’ ‘accumulated
loosely. In the method of this improvement, wbmtlon and impact are given to-the soil :for
reducing the voids, and the newly produced gaps among the particles are filted with a: good
guality of sand for the increase of the density in the soil {(in‘most cases). Therefore; this method
is not available for the clay soil in which vibrations and’ nnpacts brmgs about the weakness, or the
decrease in the strength of the soil. ' - | '

As comparatively well-known methods of thlb type there are- the “Sand Compaction
Method”, “Vibro-Composer Method”, Vibro-Flotation Method”, etc. Among the methods of this
type, there is a method for i 1mpr0vmg the clay soil, called “f drge-Sized Sand Pile Method (F01 ced
Displacement Mcthod). In this method, improvement is made’ in such a manner that the piles of
sand having a large particle size are driven closely into the soft clay soil to form- the co:nposne
soil composed of sand and clay soil. T RN | '

Among the above methods, the most frequcntly used method “Sdnd (,ompactaon Method
will be described below, o :

In the Sand Compacilon Method sand pile press-in compact:on is conducted thlough the
application of impacts and vibrations to the loose sandy soils, so that the increase in the shearing
stress in addition to the increase in the density due to the decrease of the total voxds and, at the
same time, the reduction in settlement can be obtained through the compaction of this method.

Fig. 4-6-3 shows the order of execution of this method,
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-Fig. 4:6-3 Execution order of sand compaction pile
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“Asthe featur_és of this niethod, the following can be mentioned:
a) - In’*c‘aé'e of 'Ofdinary sand, as the compaction can be done until the relative density reaches
 to nearly 1 , the stabi.l'ity for liquefaction and settlement can be obtained.
b) In additjbh to the increase in the biting power of sand particles, the increase in the angle
“of intefnal friction and the beari'ng power can be obtained and, at the same time, the
water pressure in thé produced voids can be lowered.
¢) - This method ‘:iS‘ap'p[icablc to the sand soils including the silt and the subsurface of thin
- ‘¢lay layers Overiapped in which the compaction with vibration only is difficult in most
“cases. ‘ ' '
'd) The machines used in this execution are of simple type: the term of execution is
(;ompara'ti_\?ély short; and it can be applied to the large-scale construction without
difficulties.

(4) Lime Stabilizing Method,

'In this method, lime (q'uick'lime or slaked lime) is allowed to react with the water in the soil
and the fine clay p‘arti‘cie.s in the soft soil, and the strength, consolidation and permeability of the
soft - soil -ate improved. Through the contact of the soil with lime, the following effects of
lmbrovement can be obtained.”

a) ‘Due to the ion exchange reactions and others betwcen the calcium ions ol Jime and the

_minerals of- clay soil, the soil partlclcs are allowed to aggregate clectrically, and the clastic
strength of the clay soil is incréased.

b) The soil particles that has absorbed calcium ions of lime, is further made to react with

i'ime and sfr’engthén fbrming crystalline rinerals having a high stability, for a long period
of time; and the stabllnty and durability of the soil are remarkably improved.

¢} 1n the case of using quick lime, the water content is lowered by the reaction of quick lime



with the water in the soil and the consolidation in the surroundings is increased by the
volume expansion of quick lime accompanicd by the lly(Iratxon Thus, the strength of (hc

soil is improved.

In this method as the chemical reaction of qulc]\ Inne against the water contamed in the soil,
the range of application of this method is limited to the grourld where the p'irtlcle of soil is fine
and a high water content can be gbtained without furmsiung unnecessary water to the soil,

In fhis method, almost no settlement takes place durmg the reaction, and less unfworabk
influence is given to the structures in ‘the surroundings than in other methods. 'Ihezefore ‘this

method is frequently used in the excavation works in urban areas. The material to be used is
nnmly (]UICk jime prepared by smtermg artiﬁcmlly lime stone. ltis thought that the utlhzatzon of
this method instead of the’ sand dram method and otlu,rs w111 be mcreased because of the
shortage of good sand and gravel.

4-6-4. Examples‘ of Soft Ground Improvement Works in Japan

As the examples of soft g;ound 1mpr0vement in port and harbor worké ‘the cons’truétion of
the revetments at Osaka North Port i which the three methods of d!splacement sand rain and
sand compaction . were used and -at Chiba Port in which the cement’ deep Iayer mixmg method
was used, wilt be briefly described helow. '

(1) Revetment works at Osaka North Port Waste Treatment Station
The Osaka North Port Disposal Station was constructed as the fi.nal'tre't‘tmént-statioﬁ-fﬁr the

general waste, urban facilities waste, dredged soil and industrial waste generating- in Osaka City.
The scale of the station is as follows. In addition, the plan of the station’is shown in Fig. 4-6-4.

Area: - _ . 208.9 ha.
Maximum VOiume of waste. treated; 25000000 m
Extended revetment: 5,880 m

Fig. 4-6-4 Plan o_f Osaka North Poir_t ﬁisposal Station.ﬂr

Partition wall H ;
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) goil Quality of Soft Ground '

Tiie soil in the neighborhood is soft alluvial clay soil peculiar to Osaka in the range from the
sca-bed (=3 to =8 m) to about 20'm under the sea-bed. As C= 1 =3 t/m. it can not be used 2
foundation. -gtound, Under 'the layer les a transfer layer and a gravel layer in this order.
Accordingly, - i’ ‘order to construct structures, it was necessary that the displacement or other
improvement of the c,lay s0il laym should be done and the bcmmg, piles had to be driven {o the

travel layer

b). R_evetment and Soil Improvement Method

- Description of the revetment structure is shown in Table 4-6-2,

T'ablé; 4-6-2 Structure of each revetment

Planned | Front Bach
Revetment i : Type Foundation improvement o?iirgc})::m g';ff}’l &?&’;‘E L‘zﬁ;t")“‘
B : L _ (m) (m) ()
A | Composite revelment | Sand drain 35 | -2 20 | 1,000
A _ - ﬂpubié_z_éhget pil_e o _Szi:id ._::ompa;:'tion fyiie +_3.5 -4 20 460
B Ct_:impdsii_e.révet_mént ' Base digplacement +4.5 -4 20 586
B I ~ Sand compaction pile
c Sheg't'i)ipe. pile . Sand compaction pile +5.3 -4 20 1,995
~ anchored batter pile RV :
B . | Caisson: _chlacement +3.5 -4 20 780
E. .| Caisson, . Sand compaction pile +6.7 -10 20 1,060
Partition [ Doubie sheet pllB Sand drain +4.9 -3 - 2,060
Partition 11 | Double sheet pile Sand drain +5.7 -2 — 1,185

O Revetment A oo :
-+ The ‘portion north of the Dlsposal Station was scheduled to be improved at the second

half of the execuhon per 1od as the waste was to be dumped in this area.
' Accordmgly, s&nd blanket and sand rain was conducted for the soft ground of the
sea- bed ancl the strength of the c,hy soil was increased -through the loading by the sand
bankmg and the’ rubblestones The sand drain was 40 cm in diameter; the driving depth DL
was ~22 m, and 2'm sqvare piling was conducted with 4--8 piles driving boats. The sand mat
was 1.2'm’ in thlckness ‘and its laying was done by a sprinler boat. For the measurements of
settlement in- sand blanket and the rubblestone, a double wall monitoring tube reaching the
;-bearmg- layer ‘was sét for the control of executlon The top cellular block was executed
' dir_e'ét_ly{-:b_y;t;hg City atthorities; '

“*The ‘area 400" ni-west of the Revetment A was scheduled to be used as temporary
Quay@'ﬂil;"'so that f't'h.e \'«"jerticai sheet pile structure wis employed and the water depth of 4 m
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was sceured., Further, cranes was installed on the revetment.

@ Revetment B
The revetment B had almost the same slxuctule with that of the revetment A, but the

execution had to be done, first of all, as the waste was received in “this area. Thercfore s'md
compaction pile method were frequently used for the improvement of tound'ltmn soil, *

In this case, it is thougilt that the employment of bed excavatron and S'md repl'lcement
orable and even cconomical. However, the reclamailon area is required due to the
generation of a great deal of the excavated soil. Therefore, the utilization of removal of soft
and weak foundation was limited to the minimum extent, and the deep portion was Improved‘
by use of the sand compaction pile (The length of a-pile: 9 m, Replacement rate: 50%, Angle
of internal friction after improvement: 23%). The top of ‘the height of the installed cellular
block was t m higher than that of the planned elevation crown. This is because the sattlemenf
after the exccution was taken into consideration. The extent of the settlement was
upexpectedly great, which was 1 m or more only for two years following the instaliation.
For the back filling the mountain soil from Awaji island was used, and the execution was

most fav

done by reclaimer barges.

(3 Revetment C
This areéa was located south of the dtsposal station and can be utlllze(l as port and harbm

facilities in future. Accordingly an shcet pipe piles anchoted batter pile was employed so that
this portion can be utilized as mooring quay having a-water depth of 10 m or thereabouts
through the construction of a piled wharf at the front. The soft _-gro_und_was improved by
using the sand compaction pile to the deep portion of the fotl_nd'aiioh'gréund. '

The steel sheet pile pile used was 711.2 mm in diamétl,r. 9—14 mm in thickness and 39 m
in the length. The weight per pile was 7.8 t,-and the p]les were driven by the 4 t hammer of
the pile-driving baige. : )

@ Revetment D

This area is located northeast of the disposal station, and ﬂvzns_schec_luie_d to be used as
waste-receiving place. In [uture, this area will be utilized as a.cargo handling facilities; The
structure of this revetment was of the ordinary caisson sectio.n:. When this type was cbmparéd
with other types, the stability and security was required. Therefore, the base replabément
method was employed for this work. Further, dredging-was done with an unmanned ‘dredger
in a-certain portion of this works.

(5 Revetment E _ o . .

_ This work was the ramforced construction of the former breakwater to utlh?ed a seaWdll
However, this breakwatex was not orlgmaiiy demgned to. bear the earth, pressure from the
banking soil at the back. The foundation was prepated by placing stones in the ciay soil and
forcibly replacing the clay soil with the rubblestones, The section. of the. bredkwatel was

- irregular and unstable, and dredgmg around the foundatnon could. not be done: Accordmglys

sand compaction pile was conducted at the front for the prevention of circular failure due to
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the reclamation at the back. At the same time, sand blanket and rubblestones was carried out
at the front for the counterbalance.

® Partition bauk

As the partition banks, there were two types — Partition No, I and Partition No. i1, The
former was prepared for dividing the Arca No. | and the Area Nos, 2 & 3. The Partition
No. Il was located between the Area No. 2 and Area No. 3.

“The Partition No. I was used for dumping of soil and sand on one side, while on the other
sidé; it was used for discarding of wastes. Therefore, unbalanced pressure sometimes took
place. O the other hdnd, the Partition No. Il-divided the soil and sand throw-in area into (wo
portioné._The‘ load of the partition was defermined by the water or ciay level of both sides,
formed with the blowing-out of the dredged soil by the pump dredgers. Accordingly, the
control of the pressure was easily conducted by management to receive the dredging spoil,
Thereforé, the Paftitidn'No. 1-had a firm structure due to the length of piling pipes. Partition

No. I was designed mainly for the purpose of construction of a bank. As the rise in the level
of dredge'd :soii was presumed before long, the structure in which the sheet pile could be
pulled up according to the level of the deposit, was setected. For the both of partitions, the
mlprovement works for the foundation was conducted by the method of sand drain.
Therefore, the co:_]struéficn ‘cost was rather economical. Further, these partitions will be
utilized as the- transfer the route of unnecessary soil and sand produced on the ground for
their disposal in future,

Iig. 4-6-5 Typical Cross Section of Revetment

(1) Revetment A
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{5) Reveiment D
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(2) Bulkhead Foundaﬁdn Work for cm‘ba_Port_Waste T_reétment St’aﬁo’n '

Soil condltlon of the execution site of Chiba port waste treatmcnt station, was the area whele

sandy silt layers had terribly accumulated, Wthh n,qmred any soil improvement for the
construction of vulkhead. Therefore, after the 1csults of p:elnnmaiy survey, the results of b01 ing
and the conditions of structures around. the alea has caxefully emmmed the so:l improvement
method suitable for this area was selected. Further, the constmct;on dlstl 1cts wis determmed as

follows:

-a) For the bulkhead on the s;de of the west factory, Clnba Plant Kawaswk; Steel

Corporaiton and on the sea- suie (west s;de), the replacement method was - employed

' especially, where the districts were a,omp_amtlvely far _trom the ex;stlng st,ructures

b) For the mstallatlon site-on the side of the west factory and ‘the buikhead on. the side of

the big iroti factory, the cement deep ]ayex nuxmg method was used mstead of base

1eplacement method if 1t was employecl the mﬂuence was consxdered agamst the emstmg

revetment. ' AR E

This new method had beeit developed to meet such demands as. the speed-up of constructlon
work, adaptability to the large-size constructlon of structures having - a gleat head and the
'mcreasc in weight of struciure, : . ' :

In the convent:onal methods, their prmcxple were the consohdatlon, hydratxon compachon
and (hsplacement but m this method the principle, called as “Sohdnflcation Treatment” has
been employed, and remarkable results, such as the earher stablllzatxon of soft sos]s hlgh strcngth
in improvement, and no pollutions had been obtained. The typical Cross sectu)n of the revetment
is shown in Fig. 4- 6-6 through the employment o__f deep mlxmg_method using cement. . _

Fxg 4-6-6 Typical Cross Section -
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4—6—5.: .Pr'o'cedu_re for The Prepm‘ation of Improvement Program Foundation

In case port dnd harbor woxks are carried out on thc soft soils, the countermeasures for the
soft ground depcnds upon the pmpelhes of the soils, such as the layer stafe, the quality of soil,
and the thlckness of the soft soil layer, and upon the shape of structures and the scale of
wnstructlon In general, the soft ground in which no serious problems take phce on ihtroducing
the construction machines mto the worksite or on the completion of the construct:on are not -
takcn up for the nnpmvement of the foundation. The allowability in such cases, also,depends
uport ;. the purpose of- qtructures to be built up, the degree of the importance, the construction
period, ¢ econommai and env:ronmental problems, etc.

Accordmgiy, when the construction on the soft ground is planned and executed, flrst of al},
determine the bas1c policy for the countermeasure against the soft ground, and investigate the
necessity of the 3011 lmprovement Then, examnine their respective improvement methods based on
the factors and ‘finally - select thc soil nnprovement method most suitalbe for the pidnned
constru_ct_xon of structures -

The procedure for preparation of foundation improvement program is shown in Fig. 4-6-7.
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Fig. 4-6-7 Procedure for the p

5oil conditions
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Deformation
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Liquefaction
Sliding
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 Purpose and range of
improvement
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Type of swructure and ekcavation
Laad b ownll [
Importancs ahd purpose
Required stability ’ .
Altowable values tor settloment
and deformation

A

Seitection of improvamant mathod

|

Cornparativa study of improvement methed

Execution pariod

Economical efficienicy.

Difficulties in exacution
Difficulties in obtaining material
Rsliability of improvémant mathod
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-
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¥
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47 ENVIRONMENTAL PROTECTION AND ADMINISTRATION OF PORTS AND
“HARBOURS _ INISTR

4-7-1. Introduction

h; Ja_p_an; -i:_ic_lust;-_ial pol_lu{ion_problems have recently (for the past 20 years) become a pieat
issue and various laws and standards have been published and countermeastires have been estab-
lished to prevent pollutlons : |
_ Espemally for constructing industrial ports, sufficient study must be C'H‘l‘led out so that
changes- in natural environments and mdustrml wastes may not cause the destruction of nature
and crt‘aate sourc,e of pof!utmn R

Thls Chapter lntroduce Ja apanese cases for environmental protection and administration which
-should glve some’ references in constructmg industriai ports in Mexico,

4-7-2"' Définiticn 6f _Pdlilition' R

: a by-proauct of human actmtles which tehds to spread over relatwely broad
dleas and is detrlmentai to human health and living environment. Poliution may be categorized
" into the followmg T'types: ' '

- _Alr Pollution” —  Water Pollution
— Soil Poilutlon _' o ~ — Noise
- ',Offenswe G‘dor SR - — . Ground Subsidence

- Vlblatlon ‘

473 ?{_’)Hutizﬂ_n— Prevenﬁdn Program )

. Pollutaon preventxon programs is p:epared by governors of the related pretectures by the
' dtrectaon of the Prlme M;mstel for the basic principle of the programs (pollution prevention pro-
gr&ms) related to the prevent;on of pollution i ifr areas where population is concentrated and pollu-
hon s preéenily emment and whete iis preventxon is difficult to achieve unless overall measures -
for pollutwn preventlon are entorced "lhe programs are prepared upon approval of the Prime

Mlmster
a ) -'Oidéf __df prépératihﬁ 61‘ the paliutién prevention pmgram

'Procedure of prepdrmg pollutnon preventlon program is as shown in Fig. 4-7-1.

Basm study of . env&ronmental pollution in the proposed area of the pollution prevention pro-
' _ gram s carr,__: d out commxssmned by the Environmental Agency first to determing areas for

_whlch the program -is prepared and then to determine type of measurés to be employed.

Baqed on the result of the study, the Prlmc Minister wiil direct basic principle of the potlution

Dreventlon plogmm to be prepared by cach area after hearing of governors of the related

' prefen,tures and deltberatlon af the pollution countermeasure conference.

'The basu, punc1ple will genelaily give rolcs, objectives, and completion date of the pol!uhon
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Fig. 4-7-1 Procedure of Preparing Pollution Prcvénti_on'l’rogram 3

rSelecticm of the area for
the program

I

Basic study

Preparation and coordination
of the basic principle

Coordination between prefectura} govermnents
and natlonal government -

Hearing Qf prefectural lgoivefr_z’o,rs

Central pollution coi_'u}temacasure‘ committee -
{Prevention program section)- '

Staff meeting of :
Pollution countermeasure conference -

Direction of the privention

{Follution countermeasure conference -

program
I ;

program

Preparation of the prevention

Prime minister

Prefectural governors

Coordmatlon between prefectural governments

and natlonal government '

Central pollution countermeasure commitiee

(Preven'tion pmgram section)

Staff meeting of .

pollution countermeasure conference

Approval of the prevention -

- Polluti_qn countermeasure conference

program
| .

Actual work fto achieve the
prevention program

Pritme minister
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p;eventmn ‘program, C“f()fcuﬂeﬂt of prevention measures, protection of natural environ-
ments, establishment of monitoring measuring system of pollutlons seeuring of cooperation
.g}’StCln of- poliution and 1elanonbh1p€ with other plans. _

According to this basic principle, related prefectures s prepare a pollution plevmt:on orogram
arid the prepared program is submitted to the Prime Minister together with governor’s appli-
cation for appmval

Upon IBCCIpi of ‘the application for approval, {he Prime Minister will cali for pofiution
countermeasure conference and after its deliberation will approve the poliution prevention
program.

(2) Objééﬁﬁés'aﬁd Content of Pollution Prevention Program
(a) Objectives

Genefaily the pollution prevention program carries out overall measures related to poliu-
tion preventlon eystetmncally according to the actual condition of each drea Its objec-
.twcs are. to. dChleVB drastic-and immediate solution of poliution problems, thoroughly
prevent occurrence of pollution, protect the health of focal inhabitants and to sccure
living environment by carrying out these measures as well as measures related o the
protection of natural environment.

~ (b) Content of the Program

The, Epoiiutibn' prevention. program embodies . first the degree and period required to
achieve the quality of environment, followed by the evaluation of the present condition
of-pollution and establishment of policies and countermeasures.

Table 4-7 i shows a typicat example of the content of the program which has been dlready
prepared. B

A period of the program is generally § vears except in large cities and surrounding areas
_sqgll--as ffg_k}iq:m'c_trdpolitqn area, and etc. The period is set for each polluting substance
such as sulphtiric oxides, etc.

For each area the analysis of the present condition and forecast of each polluting sub-
stance is under taken

Total amount of waste discharge permlttm} by ares is estumtcd and respective counter-
measures are’ set: for gach pollutmﬂ substance.

.Tabl@'4-7-2 ro_u_g,h!y _sh_ows cou_ntermeasures und'ertaken by local businesses and local public
bodigs, ete. o ééhie\%/lﬁaint'}iH respective objectives and further protect the health of the
111hal)ltants <md mtuml uwnomnent and secure overall living environments of the re-

spec,twe area,
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Table 4-7-1 Content of Pollution Prevention Program.

Preamble

Summary of preparing pollution control program
Range of area _
" Objective of the program

Qutline of area

~ Natural conditions (geology, weather, etc.}
Population, Area

Industries

Environment of cities

Present condition of
environmental poliution

Present condition of local enwronmental pollutlon
Air pollution '
Water poliution

Noise, Vibration

Ground setilement

Offensive odor

Soil pollution

Wastes

Table 4-7-2 Countermeasures Undertaken by Local Business and Local Public Bodiés,_ etc,

Countermeasures to
prevent pollution

Basic policy

Land use plans

Air pollution countermeasures
Water pollution countermeasures . -
Noise and vibration countermeasures
Ground settlement countermeasures
Offensive odor counfermeasures =
Soil pollution countermeasures
Waste disposal'countermeasures

Other countermeasures

Developmenl of pollution prevention re]ated matters and ather c1ty facilities
‘Environmental health measures : R
Small and medium business coun_termeasures

Development of Sy.stems
of Research and
Monitoring/Measuring

Development of systems monitoring pollution sources
Development of systems monitoring environment
Development of monitoring center .~ -

Development of research and study systems
Administative organization of poliution countermeasures - -

Protection of natural environment

Summary of the program

Follow up to achieve objectives
Estimated costs

Securing cooperation systems
Coordination with the existing plans.
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(i) Businesses shall carry out various pollution prevention measures such as changing raw
materials/fuel, improving method of combustion, installing  desmoking/desul-
: furmng/dmltlatmg facilities, dust collection system for air pollution countermeasures

and lllStdl]lll;_,/ll‘ﬂplOVlllL, waste disposal system and changing process of production
- for water-pollution countermeasures.

(i) Loml pubhc bodxes shall carry out various public work (A. developing sewage system,

dredgmg rivers and harbours, installing greens as buffer, waste disposal system,
- countermeasures: for pollutton of farmland, countermeasures for noise caused by air-
planes, - improving school euvnonmeni, developing monitor/measure systems and
other pollution countermeasures. B. developing parks and green areas, counter-
- measures for glound settiement, countermeasures for traffic and other pollition
_ relateg wmks) in‘addition to carr ying out environmental assessment, control of poliu-
'tion sources, site regulation and other measures.

4-7-4 Environmental Assessment related to Development of Port and Harbours

(1

2).

: E'nvi'rom_n'ental .assessment-rel_ated to the development of ports and harbours is carried out

by 'making' studies from the standpoint of environmental security of the ports and
surrounding areas to serve as adequate development of the ports and harbours as elements

- for study of the development, use and security of the ports.

Basically in the course of developing ports, environmental assessment is carried out at the
time of the completion of the plan in the stage of basic planning, at the time of the com-

:.pleti(ﬁll'-of the p’la:i in the stage of execution planning of the project and at the time of
. execution of the projéct.

Thé fOIlOWing"COVEr the range of subjccts for environmental assessment related to the
development of ports and harbours.

() Range of space

Environmental assess-ment is carried out on areas affected by the development of
~ ports and those related to the affected areas.

" (b) Range of environment

- Environment assessment is carried out on the living environment and natural environ-

-ment but not on the economic environment,

(¢)-Range of influence
Basically influence is limited to direct influence caused by the development of ports
and indirect influence upon plants, animals and cultural assets is included if nccessary.



{3)

(4)

Environmental objectives |
The following environmental objectives are set in environmental assessment related to the

developmcnt of ports. . . Ny |
a) For all ch'mges of environment wluch is sub]ect to asses‘;ment,: objectives for environ-

“mental plOtCCthll are set up.

b} In case environmental standards are ‘set” up in respectwe aréa, basw'\lly the environ-
mental standards are set up as (,n\rlronmental objectwes * A

¢} In case environmental -standards are not set up' in respectwe area adequate environ-
mental ob}ectwes are §et up in cons1derat10n of the chalaeterlstlcs the area‘

Matters to be considered in the execuﬁon and general procedure

In the env1ronmenta1 assessment 1e1ated to the development of ports,’ followmg maftters
must be taken into conslderation :

a) Situation in the course of port development

b} Local characterlstlcs of the area’ subject 10 port dcvelopment and surroundmg areas
¢) Laws and regulations covermg the area subject to port development and surroundmg

arcas.’ . ’ '

Environmental problems aubject to enwronmental dssessment occur:in areas surroundmg
where the project is carried out and. those areas’ consxdered a part. thereof Therefore it is
necessary to understand the natural, social and env;ronmental .charaeter:shes of the areas.
Natural characteristics include geographic location of the areas where port _deﬁelopment
takes place (arcas facing outer.ocean, infand sea or rivers, hinferlands are hills or plains),
while social eharacteristics"ihclude the hinterland of the port b_eing'.eit'ies?,'fal'ready' devel-
oped?, etc. and environmental characteristics include the areas already polluted :or not.
These must be known beforehand and enwronmenta] assessment nmst be macde: aceordmg
to the characteristics of the areas concerned. . _

Environmental assessment .related to ‘port: development is bas;eatly earrjed out in the
foliowmg procedure as shown i in Fig. 4-7-2.
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. i_Draft of the plan

Y
. | Setting of assessment time

8 ]
Setting of environment
affecting c-_:lem_ents

Corrclation between environment
A o atlect_ing elements and environment
N constituting factors

: Selectlon of env:ronmmt col- _
stituting factors SU[)JELt to ]
'forecast and assessment

Conditions of local characteristics J

. oy
Analysis of present
environmental condition

g Y
Setting of environmental
| objectives
. ¥ _
| Forecast of changesof . | .| Study for pollution prevention
’3“"*’0“’?“3“‘ coustltutmg * and environmental protection
factors measures
X T
: i
Bvaluation for results of
forecast - :
Ly _
| Draft of final plan =~ - Fig. 4-7-2 Environmental Assesment Procedure
. . J - N

After approi)rldtely eelectmg uwuonment constituting factors, subject of forecast and
assessment usmg the draft plan and in consideration of the scale of the port development
 and area characterlstws gnvironmeital assessment is carried out for each individual
.envuonment constltutmg factors tor analyzing the present environment and carrying our

subsequent measues,
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(5) Composition of Environment Affecting Elements,

(6)

In envitonmentat assessment re

lated to port deVeiopment,"environment affecting elements

to be considered are as follows.

a)

b)

c)

a)

Environment affeétiﬁg elemenis related to use

# Use of éhqmlels and basins {(ships)

& Use of mooring facilities (ships) .

& Use of sorting areas, stor age area and mobile bzibGS (genelal cargo’ and bulk cargo)

@ Use of industrial area “(vatious manufacturing, _elecmcal supply busmesses)

& Use of land for traffic functions (hnd for railway and road) L

e Use of land for handling dangerous cargo (land for handhng danger‘ou's caigo, oil
distribution base) T e o

@ Use of land for recreation facilities (land for apron, boat yedd hotels)

e Use of land related to industrial wastes (wwste dlspomble facilities site)

# Use of other site ‘
Other site mc!udes port related 51te ~city functlon sife, greens sand dlsposai site
and public site. '

Environment affecting elements related to existence.
Port facilities
Site

Environment affecting elements related to construction work
Type of work o

Composition of Environment Constituting Factors

In envionmental assessment related to port development, environment. constituting
factors to be considered are as follows. - ' E

Envir_onnient constituting factors related to air quality
(D Sulpharic oxide (SOx)
(@ Nitrogen oxide (NOx)

(3 Soot and dust

@ Fine dust
(B Fluorine, fluoride

~(® Carbon monoxide (CO)

b}

an1ronment constituting factors related to water quallty and bottom quahty
(D) Chemical oxygen demand (COD)

dissolved oxygen (DO), nitrogen (N), phosphorous 1] if. necessary.
@) Warm waste water,



(®  Suspended substances (S§)

@ oi

® Harmful substances

<) Eu:vig'on_ment constituting factors related to noise and vibration.
@ noisc level =
(@ vibration level .

) Env'ironment constituting factors related to offensive odor.
; Hydrogen sulfide

"Methylmelkapt'm

Methylsulflde

:Trlmethylammc

‘Ammoniuin

Mcthy!dlsulﬁde
" Acetaldehyde

'S__tfyrené :

f@@@@@@@@

'e) Environment constituting factors
O ri'r)rl'ifft sand |
@) Ground settlement

3 Underground water system

f)- Environment constituting factors related to marine conditions.
(D Waves; wave current
@ Tide current (including constant current)

: g)"'Enwronment constitutmﬂ factors related to animals and plants
‘Bacteria
“Plant plankton-
Ani:ﬁal _pi'a'nkto'n
Sea weeds
Parasites -
‘Bottom lives
: At_'l_im'ais: and plants for fishery
Birds at tidal flat
‘Land plants

22000000 @

: h) ‘Envirdnment constituting factors related to views
@ Posstxon of view point
@ Relatronslup between view point and structures
3@ C_omponen_ts of views
ﬁatural views, ficld views, city views, port views, greens
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{7

iy [nvuonmcnt constituting factors 1elated to mltural a‘;sct
@ Tangible cultural asset -
(Z) Folk cultural asset
(3 Historical buildings
@ Memorials (burried memorials, etc.-)k

Correlation between Env1r0nment Affecting Elements and Environment’ consiltutmg fae-

tors.

Correlatlon between environment affectmg elements and envxronment comtttutmg fac-
tors is shiown in the following Table 4.7-3. R
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4-7-5 Environmental Quality Staudérds oﬁnpa'n

are the target of iniprovemcnt" toward which the-'ldmi'nistra-

Environmental quality standards
ished from eff]umt btand'irds ete. wh;ch h'l\fe

tive efforts are exerted. They should be distingui
been set for the surveillance of mdmdml mets 'md busmessw

(1) Ambient Air Qilality

Table 4-7-4 Ambient Air Quality,

. . - L 1. B N i »
Substance Suifur dioxide | Carben monoxide Suspe"d;{::::rrmmaw Ntmgen d:oxzde Pﬁ‘:::icdf;:‘;';al
Environmental | Daily average of Daily average of | Daily average of hourly Daily average uf hauriy ‘Hourly values .
conditions hourly values shall | houriy values values shall not eacead vajues shall be within " shall nat excesd
not exceed (L.04. shall not excéed | 0.10me/m?, and houely | the range between 0.04 | 0.06 ppm;
ppm, and hourly 10ppm, and values shali not exceed. | ppm and 0.03 ppm or : -
values shall not average of houtly | 0.20 mgs Thts helow. _
exceed 0.1 ppm. values in eight B
. consecutive
hours shall not
excaed 20 ppm. . : .
Measuring Conductometric Nondisparsive Weight concelration: [ Colorimetry smploying | Absorptiomatry
methods method infrared analizer | mieasuring methods Saltzman reagent (with . { using neuua]

’ method based on filtration aahzmar. s coelficieat - 1 potassiusm lodide
collection, or light het_ng 0.34) solution, gr
scatiering method’ - coutomeltry -

| vielding values havinga =
linear reiation with the
values of the above
‘method

Notes: 1. Suspendad particulales maner shall rnc:m airbom particles of 10 micrans or Icss in émmeler : .

2. Paotochemical oxidams are oxidizing substances such as ozone and pardxiacetyl ninrale produced by p‘\otcf‘hemmal
reactions {only those capable of isalating iedine from neatral potscsmm iodide, excluding nitragen dioxida}.
3. a) jnan arez whese the d2ily average of hourly values e;ceeds 0 06 pprn. -ITorts shauld be mdde o acmeve she level of

0.06 ppr by 1985.
b

In an area where the daily averaze of hourly values i
should be made sp 1hat the ambient concentration be maintsine

nificantly exceed 1he present level.

.

<

guelity standard.

(2) Noise (May 25, 1971)

(1)

Xoi oaly emission control mes
implemented in 2n integrated, effeciive and appropriale man

General area

sures aeamSI mdmdua} sources

_ {in dB(AY}
Division of hourg
Cat . i o
egory of ares Daytime M:::I:[lg & Nightiime .
o ing

Not_ more than

Mot more than

- Not mote than ..

AA - 45 40 35
A 50 as 40:
B 50 55 - 50
_Note:  Standard values vary depending on the area lypc Thereforc clasn{“ca.ien of

areas is left'to the discretion of prefectural govemots,

AA —  Areas which require parlicular quite. For instance, areas where medi~
cal facililies are concentraied.
Q - Primarily residential areas,

Areas where a substanifal n
unber of rcsldcnces are |
.shops and fzciories ¢ o:at:damong

" Table 4-7-5 Noise
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5-within the rang_ beiwem Q. 04 R and 0. 06 ppm c.fi‘ons
d amund the present Icve_l within the rangs ar nol sig-

bm aiso o:her various coumcrmcasures shcu!d be
nﬂr in order to maintain or achieve the ambient air



(11) Roadside area
(in dB{A))

Division of hours

Morning &

Categories of araas
: tvening

Daytime Nighttime

Mot more than | Mot more than } Not more than
Type A areas bordering on a

two-lane road 35 30 43
Type A arcas bordering on & 60 5 50
more than two-lane road
Type B areas bordering on a 65 €0 55

not more than two-lane road
Type B areas bordering on a 65

.mare than twe-lane road 63 60
‘Table 4-7-6 Noise
(3) Water Quality (Dec. 28, 1971)
@)' Standards relating to human health
frem Standard valuest
Cadmium - 0.01 ppm or kess
Cyanids Not detectable
Ougenic phsphory’ Not detectable
Lead 0.1 ppm or less
Chromium (sexivalent) 0.05 ppm or less
Arsenic 0.05 ppm or less
‘Total mercury 0.0005 ppm or less
Alkyl mercury Not detectable.
PCB Not detectable

Nates: 1. Maximum values. But with regaed to tatal mercury, standard vafue s
based on the yearly average value,
2. Organicphosphorus includes parathipn, methyl parathion, methyl
demeton and E.P.N,

Table 4-7-7 Water Qualify
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(2} Standards relating to living environment

(i) Rivers

Standard values

:g . . Ttem Biochemical . Suspended Dissolved Number of
@ pH oxygen demand solids oxygen coliform
3 Purpase of uiflization ~—— (BODY (55) (DO} groups
AA | Water supply, class 1; conservation 6,5~-8.5 1 ppm or less 25 ppmorless | 7.5 ppm Of more 50 MPNI!E{)T,,_;_'
of natural environment and uses o : ot less
listed in A—-E : : . Ce
A Waler supply, class2; fishery, class 6.5-8.5 2 ppm or less 25 ppmorless | 7.5 pprormore | 1,000 MPN/19p,
* 1: bathing and uses listed in B—-E : ) o : ar less '
B Water supply, class 3; fishery, class 6.5-8.3 3.ppm of less 25 ppm or l2ss 5 ppm of more 5,000 MPN/ 100m)
2, and usas listed in C—-E ' . ‘ L or less
c Fishery, class 3; industrial water, 6.5-8.5 § ppmt or less 50 ppmiorless § ppm or moré
class 1, anii uses listed in D~E _ _ . ) o
D Iadustrial water, class 2; agricultural 5.0—8.5 § ppm or less 100 ppm or less -2 ppm or more
water?, and uses listed in E ) ) :
E industrial water, class 3; conserva- 6.0-8.5 10 ppm or less Floating matter 2 ppm.or more
tion of environiment o such as garbage '
* should not be
observed -

}. The standard value is based on the daity average vaiue. {
2 At the inlet or agricultural water, pH shall be betwszen
same applies 1o the standard values of Jakes.) o

Nates:

3. Conservation of natural environment: Conservation of scenic spois"
4. Water supply,class iz Water treated by simple ¢leaning operations
- Water supply, class 23 Walter treated by normal cleaning operation.s

uch asfiltration.”

Warter supply, class 3: Water treated through 2 hi

5. Fishery, class 11 For aquatic lifz such 2$ trout an
and class 3. o .

Fishery, ctass 2: For aquatic Jife, such as fish of the satmon family and sweetfish-in

of fishery ctass 3. .~ - - : i

Fishesy, class 3! For aguatic life such as e
& Indusirial water, class 1: Water given normal cleaning treatment such as sedimentation.

. Industrial water, class 2: Water given sophisticated treatment by chemicsls.
Industrial water, class 31 Warer given special cieaning treatment. :
7. Conservation of environment: Up to the limits at which no unple
a walk by the riverside, ete.}

d bull trout inhabiting oligosa

Table 4-7-8 Water Quality

and other naturat resources.

uch as sedimentation end filtration.
ghiy sophisticated cleaning optration incladiag pretreatment. :
osaprobic water, and those of fishéry class?

‘carp and sitver carp inkabiting f-mesosaprobic water.

The same applies to the stan_dérd values of Iakes and coastal waters.)
6.0 and 7.5 and dissolved oxygen shail not be less than 5 ppm. {The

habiting o!igosapro.bic water and those

asantness is caused to people in their daily life (including

i} Lakes (natural Yakes, reservoirs, marshes and artificiai lakes with more than 10 million cubic meters of water)

2 ltem - Standard ‘values
2 : Chemical i ;
3 pH oxygen d d Suspended Dissolved Numbher of
- e ygen ¢eman solids oxyge i '
3 Purpose of utilization (CoD) ) (D!%)ﬂ cg:—gﬁ;?
AA | Water supply, class 1; fishery, class 1; 6.5~ ; 1 -
. conservation of natural envifonment ' 583 1 ppm or less . Lppm or less 7.5 ppm or more 50 MEN/ 100l
and uses listed in A-C : -or less
A | Water supply, classes 2 and 3; fishery, | 6.5— e ' 3 ' ;
elass 2; bathing and uses listed in B_yc': 5-8.51 3ppmoriess ©| Sppmorless | 7.5ppm or more ‘1.01(]0 MEN/ 10
B | FiShery, class 3: industrial water, class | 6.5-8 _ S or less
1; agricultural water, and uses Eisted in | .Jr : 3 bpon ar fess tSppm orfess . Sppm or more .
C | Industrial water, class 2; conservatio - Y ' -
of enviromment n | 6.0-8.5 g ppr or less :slc;;;g-;g ma}:u{:}r . 2 ppm o7 more -
: ge sha
not be observed

Notes: 1. With '
b ith regard to fishery, classes 1, 2 and 3, the standard value for suspended solids shall not be applied for the time being.

1, See notes for Rivers.

Table 4-7-9 Water Quality
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(i) Cosial waters

o Item Standard values
H Chemical Dissolw -
0 Issolved MNumbe
g Purpose of uli!izal.ion PH oxygza demand OXygen ccsi!‘orrr::‘w N-hexane
a wp ! o X (COm (DY) groupst EXTrasis
A | Fishery, class 15 bathing; conservation | 7.8--8.3 2 pom or les 15 —
of nalural environment and uses listed .pp riess - PP or more _I,UI[]O‘MPNHD{J ml| Not deteciabls
in B-C ‘ or less
2 | Fishery, class 2; indusirial water and 1.5-83 3 le :
vses listed in © _ prm O fess 3 ppm or more - Nat detectable
Conservation of environment 7.0--8.3 8 ppm of less 2 ppth or more

Notes: 1.
2.

1

With regaed 16 the water quality of fishery, class 1 for cultivaij i
2 I on of oysters, the number of catiform groups snall be les PN
Fishery, class b:  Foraquatie Jife soch as red sea-bream i b 8roups ST B lexs than 70 MPNAML.
. . yellow wail, seaweed and tho i
-. Fishery, class 2 se of fishery.

Conssrvation of environment:

shore, e1c.).

For aquatic life such as gray mullel, laver, st

4-7-6 Effinent Standards of Japan

-Uptothe I:Tmls at which no unpleasaningss is czused to people in their daily life (inciuding 3 walk by the

The purposc of this Law is to control the emission of soot and smoke or the discharge of ef-
fluent into public water bodies, by plants and businesscs.

{Unit:g/Nm?)

(1) Soot and dust {La_ﬁest amendm_ént, June 22, 1971)

. Ordinary emission Sp‘eci.al
. o Siandard_ CMIsSion
Mame of facility standard
: ' large small | laree | small
) ) scale scale scale | scale
Boilers {using liquid fuels or gas) 0.10 l0.20 ! 0.30] 0.051 0.20
Boilers (using lower-grade coal) 0.80 0.40
Boiletrs (of other types using caal, tc.) G.40 0.20
Gas generating furnace, catalytic regensration ”
“eower ! e 0.60 0.40
Roasting furnace, sintering faenace, calcining
furnace converter (combustion type), | 0.301 0.40 0.20
openhearth furnace
Biast Mirnace 0.10 0.05
Heating furnace, converter (excepting the
-combustion type), petroleum pipe stills, 0.20 0.10
swlfur-collecting cormnbustion furnace
“Limé stone calcining furnage (underground 0.80 0.40
furnace), aggrégate drying furnace : )
Limestone calcining furnace (athers), 6.60 030
electric furnace (for steel making) )
Electric furnace : . 0.40 0.20
Blast furnace (of types not covered by any
of the above iterns), metal wmelting fumace,
.metal-heating furnace, calcining and
mefting furnace {excepting fime stone 0.20 | 040 0.10] 0.9
caleining furnaés), reactors, direct fire -
furnace, drying furnace {(other than
aggregale drying furnace), electeic fuenace
__(0!‘ types not cavered by any of the above
) :t'ems? ) .. -~
Glass melting furnace (crucible furnace) 0.50 0.50
Waste incinerator {¢ontinuous furnace) 0.20 {0.70 0.10} 0.20
Wasie incinerator (others) 0.70 0.40

Nates: i,

Prefectures may, by decree, sel more stringent standards,

2. The gas-emission rate of 40,000 Nm’ /h is the criterion used
for scale classification. However, heavy oil boilers afone are
classified into three scales with the eriteria of 200,000 Nm’/h
snd 40,000 Nm’ /u for ordinary emission standards.

3. For further details, refer 10 Table 2 aitached to Ihe Enforcs
ment Ordinances of the Alr Pollution Control Law.

Table 4-7-11 _§93t_ﬂ_lld Dust
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(2) Harmful substances (June 22, 1971)

Name of
substance

MName of facility

Standard
value

Cadmium and
jts campound

Baking furnace and smelting furnace for manu-
facturing glass using cadmium sulfide or
cadmium carbonale as raw material

Calcination {urnace, sintering furnace, smelting
furnace, converter and drying furnace for re-
fining copper, lead or cadmium

Dtying facility for manufacturing cadmiium
pigment, of cadmium carbonate

10.mg/Nm?

Chlotine

Chlorine quick cooling facility for manufactuzing
chlotinated ethylene

Dissolving tank for manufacturing ferric chloride

Rezction furnace for manufzcturing activated
carbon using zinc chtoride

Reaction facility and absorbing facitity for manu-
facturing chemical products

30 mg/Nm?

Hydrogen
chloride

Same as above

30 mg/Nm?

Waste incinerator

700 mg/Nm?

Fluorine,
hydrogen
fluorids, and
siticon
fluaride

Electrolytic furnace for smelting aluminium
{Harmful substances are comitied from discharge
outlet) ‘ . )

3.0 mg/Nmd

Electrolytic furnace for smelting aluminium
(Harmf{ul subsiances are emitted from top)

1.0 mg/Nm?

Baking furnace and smelting furnace for manu-
facturing glass using fluotite or sodium silico-
fluoraie as raw material

Reaction facility, concentrating facility and smeit-
ing furnace for manufacturing phosphoric acid -

Condensing facility, absorbing Facility and distil-
ling facliity for manufaciuring phosphoric acid

Reaction facility, drying facility and baking fur-
nace for manufaciuring sadium tripoli-phosphate

1.0 mg/Nm?

Reaction firnace for manufacturing super-phos-
phate of lime

15 mg/Nm?

Baking furnace and open-hearth furnace for many-
facturing phosphoric acid [ertilizer

20 mg/Nm?

l.ead and its
cgmpound

Calcination furnace, drying futnace, smelting fur-
nace, and drying furnace for refining copper,
lead, or zinc . .

10 mg/Nm?

Sintering {urnace and blast furnace for refining
copper, lead or zine T

30 mg/Ng?

Smelting furnace etc, for secondary refining of
lead, for manufacturing lead pipe,'sheet, wire,
Jead storage baltery or lead pigment )

10 mg/Nm?

Baking furnace and srelting furnace for mang-
facturing glass using lead oxides 2 raw materials .

20 mg/Nm?

Table 4-7-12 Harmful Substance
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(3) Nittogen oxides (Latest amendment Junc 16, 1977)

- e -
27 Etisnng feaheies Reuly buth fxalaes Res-dund otrgen con
Trpe of faciliy s e tangad Ok gaanmdand New sartand O jusdand “mm"?m“)‘““ [11)
{iht 1 tune
3000 Hra!h}: 1,000 Nm*hr
. : ‘Over 509 130 pprn 130 ppm Owver 500 &0 100
Gas combuition S 100w 300 | 130 130 100 ~ 309 ivo pem 100 ver (TS
E c CAp. 100 PR 130 - 0 100 130
10 - 4 f 10, 150 10 - 40 tio 119
Yoo 103150 L= S~ 10 | 350 -
.. S0 Up o 3 133 -
- Cwai 100 | 430% 600 {150 Ova 1D 400 %0
3 g W 100 600 (7300 | 600 (130 @100 | 400 440
2 | Sobd material cambyavon 10w 40 | &3 (T30 [ 400 (I3t 10~ 40 00 . 430 %
3o 10 }asd - 5~ 0 | 400 o
. - ; o Ypto § | 100 -
Dret 1,000 118 190 (801 S | Ot 500 | B30 156
00 - 1,000 {280 (250 | 210 (20410 1 100 - S0 1114 1350
Others 109 - - 300 190 2408 | 230 (A 0 - [IDQ 56 - 130
"(Liqed combusuon) 9~ 3007 1504010} | ledee2eoiet {1 1o k0 | 150 130 Ml
10 . & 130 {10 - (287" S~ 10 ;| 180" -
$~.00 L2130 (280 - Upio - § tio* . -
R Oy . 100 | 260 o Over  jO0) 1M . -
Snering Temeoe - 109|270 .- 18 ~ 15 00 - 15%
Alumiaa ciliaston fumea G S ’ Over jo | 00 - 0%
Crver 100, 180 42000 | 230 Gees 00 §C0 164
. - . W~ 109 P10 00 | 120 BV D 130 {130) < 130 > 159"
Mot heating furtscs 0w & E 200 we 10~ .40 130 {1IGr < 1I0 > Li0e us
. S 10 ] 570 (i00) 5~ 10 159* -
L . Upwo . '§ 183 -
Gve 100 | 170 210+ Ova 1R | 106 00
. R ). 10O | FTO"* 1100 Lo 1] 1% 100
Pitrobeuin hering fimiecs - L0 4011800 180" - 0= 40 130 130 %
’ S s 10 | 125 (190} 5. 38 | 130 -
' Upo 5 | 130 -
Cgmnu ul::i'nmun fyrnac 430 E grrm :g :ig Liu 0%
- o - Owx  10G | §l0 w0 4
' Coks oven : - : Upw j00 | 170 - *
Waite wcineralot K © Ower 0 .| 250 - 1%
Hanc iod produnion e 100 . 100 200 o
Tactiety 11 R AR

NOIES:

. ; equipped with desulfurizer,

‘the “exmmg

“Referents tn Bmt_er—olhcrs {Liquid

Rcferanr.e 1o, Bcllcr So“d matenal. tombusion category,-macked *
colurmn sho'«w 650 ppm lor ceiling burner and 5<0
ppm - for "divided wail lyp: { } are applicd for low-grade coal
combustion burners; - - '

combustion ), ( } in the "ex-

celumn are applied (or the ones equipped with flue pas
Marked * indicates excluding the ones

isting™”
dasalfurization facilities.

Mark ( )** are for crude oil combustion burners, and the standards
marked. * in the “newly hu.th facilities” are applied from September
10, 1977. ° ’
Reference to Sintering
smtermg furnaces. . . o
Reference to Metal heating furnaces, " "existing™ does not cover the
heating : furnaces for welded steel .pipe. { } are applied for hearnng

fernace, '‘exaisting” does not cover pelle

‘furnaces of the radiant tube type. Marked * in the “newly buoilt"

. ,coiumn shéows nol including heating fucnaces for welded stegt pipe.

()

-steel pipe.
Marked ° in. the "cxisnns“ column of Pe!roleum hemng furnace ark

he “newly built” column are applied for radiant tube lype
heating fumaccs. < > arc apphed for heating furnaces l‘or walded

not appiigd for elhylens- resolving - fenaces, independent superheat:
ing  furndces, methanol refining furnaces and ammonium refining
furnzces. Marked *° are not applied for indegendent syper heating
furnaces and ‘methanel refining furaaces. Marked ¥*° are nat appligd

“for’ ethylene resolving furnaces. { ) -are.applied for those equipped

wﬂh & stack gas desulfurization facility,

Reference to Cement calcination furnace, standards in the’ ‘existing”
column. are not applied for wet 1ype furpaces, and application from

- Aptil 1, 1981,

Reletence to Coke nveas, standards in the Saxisting” column are not 2ppiied for

Ot type ovens,
- The NOx emission concentration shalt be converled
following equation. {Except in the cuse of nitric’ acid production

through the

f:mlhics._) _ _
h 21 .- Oh
. < 2T~ 0s Cs
C: NOx entission concentration

he above

On:  Oxygen concentration in stack gas (set valuesint
table)

Os: Actual oxygen concentration in stack gas

Ca: Aciual nitrogen oxides emission concentration

Table 4-7-13 Nitrogen Oxides
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(4) Effluent standards into public water bodics.

(1) Substances related to the protection of human health

“Toxic substances

Permissible limits

Cadmium and its compounds
Cyanide compounds
Organic phosphorus compounds

(parathion, methyl parathion, methyl

demeton and EPN only)
Lead and fts compounds
Sexivalent chrome compounds

0,1 mg/l
1 mgAl
1 mg/l

!‘mgll
0.5 mgft

Arsenic and its.compounds

Total mercury

Alky! mercury compounds

PCB

6.5 mg/l
0.005 mg/l .
Mot detectable

0.003 mg/!

Mote: By the term *not detectable’ is meant that the substance is below the
level detectable by the method designated by the Diractor Gengral of

the Bavironment Ageacy.

@ Ttems related to the protection of the living environment

Item Permissible limits

pH 5.8~8.6 for cffluent discharged into public
water bodies other than coastal waters
5 0~9.0 for effluent discharged into coastal
waters )

BoD, COD 160 me/t {daily average 120 mg/i)

§S 200 me/1 (daily average 150 mg/h)

N-hexane extracts 5 me/t {mineral ail)

30 mg/! {(animal and vegetable fats)

Phenols Smg/t

Copper 3 meft

Zine 5 mg/l

Dissolved iron 10 mg/t

Dissolved manganete 10 mg/t

Chrome 2 mg/l

Fluorina 15 me/t

Mumber of coliform
groups (per cc)

3,000 (daily average)

Notes: 1.

The discharge standards in this table are applied to the effluents from

indusuia_l plants and other places of business whose volume of effluents
per day is not less thon SO m? ' )

3. The discharge standards for DO are applied

to public waters other

than cu.astal waters and takes, while the discharge standards for COD
are applied only to ef{luents discharged into coastal waters and lakes~

Table 4-7-14 Effiuent Standards into Public Water Bodies

— 214 —



: 4-7;7 Volume of Water Utilization in Industrial Ports {for reference)

In the industrial port area, large volume of water for industries and used water by industries

nu.zst_ be gathéred or discharged.

. In this 'sect'i(_:i'n,”l:lle volume of water utilization in KASHIMA Port and TOMAKOMAI Port

will be introduced for reference.

(1) KASHIMA Port.

" Following Tables 'and Fig. 4-7-3 show the volume of water flow at the indicated intakes

or outlets.

a) Volume of wgter_ disé_harge ; (m®/Day)
Oiitlfet _ Present . Future Ou.tlet Present Future
1 . 2951430 .1 . 3,186,411 14 9,307' 20,890
2 11,600 36,000 15 9,807 14,862
3 S 19,000 259,300 16 4,183 9,56G-
4 8800 | . 282,500 17 3,839,590
5 - 591 2,915 18 21,730
6 735804 | 332,502 19 2,360
7 540,788 - | - . 2,278,733 20 6,866
8 262,550 © 402,760 21 2,980 -
9 S 11403 54,960 22 2,580
10 " 500 23 9,200 °
B0 158,400 855,260 24 10,406
12 7836924 | 12,650,000 25 571
13 111,190 . Total 1,972,777 | 24,282,736

‘Table 4-7-15 Volume of Water Discharge

b) Volume of water to be. gathered (m3/Day)

Intake Present - Future

a 2,773,610 7,414,400
b 8,735,478 17,300,000

o 360 14,400 |
Total 11,509,448 24,728,800

Table 4-7-16 “Volume of Water to be gathered
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(2) TOMAKOMAI Port

F.ollowing Tables and Fig. 4-7-4 show the volume of water flow at the indicated intakes
and outlets. '

1) Volume of water discharge

{(m?/Day)
. Qutlet Remarks Present Future Outlet Remraks Present Future

1 | River 191,000 189,000 23 River 1,039,600 952,000

2 .| River 87,000 [ 118000 | 24 - 76.000

3 443,000 | 474800 | 27 - 745

4 | River 40,1001 43,100 | 28 ~ | 2,371,600

6| 039900 1 90,900 | 29 - | 1260400

2 5001, 12,000 | 30 ~ | 487,000

13 5,500 9,100 | 31 ~ | 1,275,000

8 73,400 | 322300 | 32 | River 359,000] 408,000

19 1920,200 | 2,333,600 | 33 - 100

20 61,600 | 120,500 | 34 - 1,000
21 11,600 | 116,700 | 35 - 6,000 |

22 128,100 | 170,600 Total 4,399,900 | 10,838,445

‘Table 4-7-17 Yolume of Water Discharge

b) Volume of water to be gathered (m® /Day)

{ntake . Present - Future
5 29 800 70,000
14 - 2,000
15 61,100 120,000
16 1,920,000 2,333,300
17 63,000 300,000
25 ~ 1,651,000
26 ~ 3 630,000
Total 2,073,900 8,107,300

Table 4-7-18 Volume of Water to be gethered
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