P
Port of Tux







CHHAPTER VI, MASTER PLAN

I Locauonoflndust;ialComplex .

{4 Selection of Desuab!e Site for lndushial Locanon

-~ In sclecling a sife from the view polnt 01‘ induslnal location, the main tequ:r-:menls are given

as follows. T R - SUE

1y The p!anned localed industnes requlfe a ﬂat Iand area 0f3 940 ha.

7) The aréa must be’ able (o prowde solld forndations réquiied by such mdustnes as iron and
ddeel, and paper and cardboard whnh need heavy plants with hzgh preus:on

3) It must be p05$|ble lo cOnstrucl a deep sea’ ‘portin the afea because the iron and steel and oil
refining planls nec€ssuale deep whanes for ttansportmg produc[s and raw matenals.

4) For laige mdustnes su-:h as uOn and steel ol refnmg and pelrmhemlcals a certain amount
of discharge of pollutanls c‘anno! be a\o:ded even if pollution control i ;s taken. To fessen as
- much as po&s:ble the effect of such bufden on the inhabitant, areas wheié the prevailing wind
bmss towards the sésidential area must be avoided.

F

12 Amngement of Planls )
In arranging the planls to be locatéd around the porl the following items must be taken into
consideralion. . i Lo :

1) Typeof industries and facnhl:es requmng nearby Iocallons

.,Oil réﬁning' - __Pelro-':hemicg.!s
- lron and steel ==~ Shipbuilding
- e - Fabricated melal for ocean use

\!olor \ ehicles

" Sifo 1 s \(egltable oil
P “re'édslufr |
R , ——= Wheat ltour
Fisheryporl S Sitfél:foqd products

2) Types of ;ndustne; fequmng deep w ater W hanes for unporlmg aw matenats and exporting
pmdmlc ' ; .
0il refining, iron and steel, petrochemua!-:
) Types of industrices tedumng w lde waler area in front of the plant:
Shlpbmldmg f ,
1) Types of mduslnes to be Imated ﬁear the coast because of requitements for abundant
seawater inpul | ‘for cooling:
Oil reﬁnfng, iron and steel '
% Typesof mdusl ries requiring sohd ground b{‘{'autt of heavy equipment and precise alignment:
kon and s{ecl paper and cardboand, ;
5 Types of mduslms to be tocated far from r¢ sldemnal areas because of heavy air poliution:
lton and stee), oil teﬁnmg, pdrochcnmal paper and cardboard.
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Considering the above points, the following paltern is S'elééie"d as a model arrangemeﬁ{ of

plants. (Sce Fig. VIH-1-(1))

l Ol rei!iniqg. ' I

Pelrochemical |

Fishery
POl

products T cardooid Fabeicatés métal
Yiheat flour
© vegeizble oi -

Fig. VI-1-(1) Plant Layout Model -

1-3 Site of the Project
For the project, Mexican government had the fol!owlng 3 site” p]ans ay’ ‘shown' in Fg

Vil-142).

Ta:r:pa mac‘sooo
tagoon -

Site 1.

Sitefll

Fig. Vil-142) Site Location tg'r"iii‘e'mjé%‘t’ ’
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sitel:  North of the Tuxpan iver around Tampamachoco lagoon

site 11 Tuk;ian’eéluary, excavating southward right bank of the river

site 11l Soull of the Tuxgpan siver _ _

As menlmned in Chapler 12, the \lexlcan goyemmenl sartied out field susveys at sites il
o Hi, south ol‘ the Tuxpan, n\er ln reply !0 the questions of lhe Prehmmary Survey Team
gzpatched by . ihe Japanese gmemment that vasnted the site in May, 1982, SCT personnel
wmemed gave: Ihe following feasons. - : .

1) For the Sste l a suney of natural cond:tlons such as “a\es, hdal !esels wind, soil,

(opog:aphy and littoral drift was carried ot i in 1975 — 1976.

) Alter- lhai SCT. had an m!ensxon to deselﬁp the néith ssde of the Tuxpan river as a
tourist site Or residenhal area; TSI ‘ e ,
3) From tha pomt of . view, of trafhc W:lh ‘-!exuo c:[y, conﬁtmcllon of a bndge over lhe-

' Tuvcpan 1y er is md;spensable, and this means a cost mcrease - _

Ffor the above reasoh, pnonty of de\elopmg Site 1 has d;mmlshed On the otncr hand, S:te i
ks the following ach an!ages. S '

1) Itis low‘ Iand and easy for dredgmg S . )

3 Itis closer to \iexico cnty Cargo lrafhc does nol need togo lhrough the Tuxpan city and
acr0ss lhe Tuxpa’ti v, < L. o : :

-3} Sand for laﬂd ﬁllmg |s éasy obtamah!e from neaf by hﬂls N

4 Itisclose to Ihe site of the j power plant (Punta de P:edra) and to Poza Rica. _

Und-er such cm.ums!ance», lhe Suney Team decided to reject Site 1 and the south of the
Tupan river was selected as the subject aréa of the survey in consideration of the opinions of the
BeEminary Suney “Teant and the following pomts :

1) As discribed later Tampachoco lagodn isrich'in fishery resources and isexpected as to be

- a scenic spot.- BALTRL A :

2 Hisnot adequale for cons{ructmg heaw plant facilities due to the soft geound

3) Insufficient sand for filling | purpos-es. - :

From the point ‘of- abme ‘mentiohéd desirablé site local:ons I'or an industrial complex and by

e plocess of snle se!edmn Sites' ll and 111 were selected as the locations for the main
&ekopment sité of the Proled :
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2. Urban Planning of Tuxpan Porl City

2-1 Introduction . o
I is estimated that in the )ear 2000, the working pépulahon in lhe area around Tuxpan Pon

wilt reach 460,000, including 43,000 workers employed in post re!aied 1ndustnes. Becaus.e OfLe
deasticness of this projected populahon increase, it s expec(éd thal a new c:fy w:ll ha\"c to ke
built adjacent (o the port at a aew site. TR . ]

Based on principles described | in Chaplér lV lhe bas:c cénceplmn of thrj new caly is dp.cu,w

in this section. ’
The basic concepts of cily planning 16 bé carsted out here are as follows; * -

1) The new city proposed here, is to create an allractivé cily \uth a popu!ahon of 400 W}upj
will serve as a regional core fos the nosthern pan of Veractuz State. ln this sense, Ih.s ey
cily is to be regarded as a sort ofidealtarget. = T o vE

2) The pnaciple framework of the new city is proposed here asa desurab!e l‘u(ure goal batadcq
the past experience gained from various planned cilies in Japan. -

3) From the standpoint of actual project nmplementallon, we will also make a shoﬂ s!udyor 1
more realistic plan. : S B R R :

4) Itis necessary to make a FfS on the “new clly“ Iakmg into cons:derataon the $0CI0-€00n0Ti
conditions of the countsy and the regional characteristics of Tuxpan, at the time whea the
work will start. : -

2-2 Basic Development Policies : : o

(1) To develop a multi-faceted and comprehemne city thal is supported by, bu! not dcmm.rad
by the simultancous build-up of large-scale coaslalmduslnes._ T L R

(2) To develop a ity that serves as the core of a feguonal deselopmenl area and in add:tm,s_
the main urban cenfer in the northern part of Vezadruz State. ; R

{3) To systematically build up social cap:lal at the desag,nated sité in order lo realure lhe abisz
goals. This includes the marufaciuwring and comnicivial iafrastructuré (mdmi_nes, distrite
tion business center and lourist facilities) and the wrban infrastiucture (housing, schoos,
water, sewage, electricily, communication facilities, parwks ‘and green zodes) as welt as i
reeional transport infrastructure {airporls, porls, railways, roads)

(4) To organize scientific, cultural and arlistic facilitics, for the benert of the enhte reg;m ahie
paying special attention to environmental protection and urban disaster prevention.

2-3 Site Selection for the New City

{1} Points for Compariton
(a) Enviconmental Quatity

Minimum air quality and sewage diainage conditions to assure public h)giene
(b} Transportation Convenience

Convenient to local commuting and regional transpoit neiworks.
{c) Safely

Low likelihood of flooding of other disasters.
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{6} Reg;onal lm pact

Ffl‘ect on local -:‘o;mnumty, mzpact on regional de\elopmcnt and measures
ennronmenlal protecuon '

G Futufe Expanswn :
Pos&bmtws for fulure ﬂty expansmn.
n {‘osl Ef!acnency o
Cosls for COmtruchon ol' the vanous urban ml‘ ras!ructures.

for

(1) Site Requnemenls . - . ;
The foﬂomng l‘ac((ns ha\e heen taken mt() cénmderanon in <e1ectmg a s:te.
n The s:te must be closc Io lhe Tuxpa ; ,i'nd usmal Porl
) The ute must exlend Cm:r 6 OGOha ol' broad ﬂal Jand.: . _
In order to ma:unnze smestment efﬁcnency and centrahze urban funchons the city
xhould be bmll enhrely at oné ssié not scaltefed in d:fl‘erent areas.
3) The s:te musl ha\e a hlgh correspondmfc to  the pmnts for 3ssessmenl mentionéd abose

B3sed on Ihe:.e requuemgnls as “eﬂ as on lhe results of on-site msped:on tours,
zltcmah\e sites ha\e been selex,téd as shO\m in Fig, ‘-’l[ 2-{!)
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& 3%,

ta c'.:’-o{;ﬁ-;,, G

Fig. V'II-I'-(I) Altetnative Sites of New City
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E)] Comparison of Sites

D;\e!opmenl of a new cnty \uth a Po;mlat;on of over 400 thousand and the development of
an md‘-‘“"“‘ port are ‘30“1 targe projects which are bound (6 have great, and pethaps grave,
influence oA the natural emﬂmnment ‘Careful altention to environmental protection is an
gmgortant matter that will be. tteated in lhe '3““ Section of this Chapler. At the same lime,
these projects will also. grt‘ally afl‘ecl the existing community. Although it is difficult to
quititatively. measu(e beforehand, it is shil important 10 roughly assess the degree fo which these
puojests Wil have’ bl acceptabjc or "“““Pfable influence on the community. Effective
p;oteclne counlermeasures must thén be drawn up

If the néw caty \’.ere iO be bmlt in sealtered areas, then there would of course be little
wsceplable inﬂuen{‘e On the ex;s!mg (‘Ommumly However, this sort of “break-up” develop-
ment Is fot under ﬁclderéltdn as pt ‘would menlably hmder the smoolh operation of the many
city fun-.hons neces ’53‘)' "3 a clfY’-Of 400,000. In terms of rational and efficicnt city operations,

h'm‘(-up df\‘flol}mfﬂi :s not a proflab!e m\estment pohc)z Accordingly, this study shall
conpate ﬁmg!e unifie s - : :

‘i‘opogfaphlcal and sO:I foundahon coud:txons for each altemative site are mentioned below.
(See Fig. VHZQJ) C ' L R
: Altemalne A LOCaled in lhe we;lem pall of Tampamachoco lhe foundation is te!aln ely “rak_
‘w:ih l'anly poor dmmage The western parl of this site has tow-lying hills and
. moderatc elnat;ons 3ﬁd depressmra.. This site is divided in wo by the
o fTuxpan Tamlahua toad. -
Alternative B: ?Thrs snte ls dmded anlo t“o areas, mlh lhe smlthem atea loca!ed in the Tuxpan -
' _ 'mér ﬂood xontfol zone Dramage is not e\cellenl and the site is generally flat.
Alternative C: ”l‘hs; sule is loca(ed in the Tuxpan m er Nood conlro! zone, and its drainage is
: ) poér'. ' R '
Alternative D trl)ramage is good and lb:s sxle is genera“y ﬂal with sindulations in its south-
0 westsector, R
Alternative E Drz_;mage (] gqu_;'ii;ilh e‘lewétiors and depressions in its southern hall.
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The assessment of each site in terms of the preceding points of comparison is as follows:

1. Environmental Al Site E there would probably be a sesious air pollution problem due to
Quality: the industrial complex as well as the Chile Frio thermal power station.

_me N to B and particulasly NE winds predominate. The air pollution
at site D would also be fairly great. Drainage conditions at site A, B and

Care not good.
2. T;anspoftalién . Sites D and E are most convenient for commuting. Site E would greatly
Convenience: inconvenience regional transporfation because of its proximity to
| National Roads 130 and 180.
3. Safely: . . Sites B and C, which afe located near the Tuxpan River and which have

many low-lying areas, ate less desirable alternatives from lhe'viewpoint
of disaster prévention, and are particutarly vulnerable to floods.
In terms of pré\‘enling fices from spreading to the existing town, all
_ allemah\e sites are adequate, with no site as clearly prel’e:able
§. Regional Impaci: Slles C, D, and E would have litile negative impact on the existing
commumty, because they are at a distance from it. But for this very
reason, these sites are deemed lo be inferior alternatives, as they would
nof lead to centralized and unified urban éxpansion. On the other hand,
site A would allow for this unified type development, but there is the
risk that the quiel environment of the cusrently existing town would be
adversely affected if access roads are nol carefully planned. Therefore,
assuming proper road planning, sites A & B are superior in terms of
unified and systematic urban expansion. As for environmental impact,
sites B and C would both have a negative impact on the Tuxpan River,
- repardless of eavironmental countenmeasures.
5. Future Expaﬁsion: Fach alternalive site has room for fulure expansion.
6. Cost Efiiciency:  Alternatives B and D are superior because of their topography and soil
' foundation conditions.

Results of the above comparison are presented in Table Vil-2-(1). As can be seen by taking
the vatious factors into account, site D and A are most superior. In making a final decision
Nilween these lwo sifes, the different categories of comparison should be given dilferent
prioritics. We attach most imporiance to environmental quality, transportation convenience, and
tconomic efficiency. On thé 6ther hand, regional impact problems can be dealt with through
appropriate planning. Sité D has been selected as the site for the new city.

However, if environmental quality is deemed to have prime importance, alternative “"A”
would be a suitable choice. Moreover, if rationalization of urban operations and investment
efliciency are lgnored then a “breakup” development policy could certainly be adopted.

Although the above assessmenl is 2 qualitative analyss, it will be necessary before the time of

actual project implementation to quantitatively analyze drainage and soil foundation conditions,
and coastruction costs.
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Table VI-2-(1) Assessment of Allesnative Sites .

\All:erﬁa't_ivé site’

Iten

Air Pollution

Confortability -‘ - -
Drainage C_ondx_tlo_ns

¥Yor Conmuting

Convenience R :
' For Regional Transport. X
Safety _ ‘
. + Existing City :
Regional on Existing .y _ B}
Izpact on the Natural Eavivonmentj '

Future expansion

Econonic Efficiency

Total

[ololololslorololoi]= |
|o|5/0lol5/0/> o]0 x|

lolzlololoolols >0l ¢
>|plolsis|>l0 b Blole

Note: O Good I\ Fair X Poor

2-4 Setling of City Frame

{1} Population i -
_ As stated in Chapter IV-1, the populations of lhe mumcapxo and c:udad in 2000 have bteda -
respectively estimated at SE4,800 and 463,900, Assuming that the a\eraée fﬂl‘tlli)’ size 15 45
people, then the “ciudad” estimate breaks down as follows: :

(a) New city Population: 405,000 \'umber of households 90 000

(b) Existing Tuxpan  Population: 58,900 Number of households“ 13 100

Based upon a consideration of both the industrial poit and lhen new cnty snte, Tm.pan Post
City has been zoned as shown in Fig. IV-2-(3). A buffer zone has been set asnde bel“een the new -
cily and the industrial port. Land has also been earmarked for l‘ulut\ expanalon in the soutere
patl of the new cily 50 as fo reduce em:ronmenlal pollut:on 10a minimum. The (olal land area s

approximately 2,500 ha and it is estimated that nearly 100 ~120 thousand 'pét)plc will feside
there.
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(2) Land use planning
(a) Composition of urban functions : .
Urban functions in Tuxpan Potl Cn(y are ﬁrst clamﬁed aémrdmg lo v.helhet they o

inside or outside the new cily. They are then futther dmded mto Ihe fo!!on.;g

sub-categories:

Inside the New ___ Residencial Arca o llousmg Tracls ' :
City Arca N Pub!tcSemce Fauhnes .
pN EPRE CommemaljBusmecs Fanhtm

: Parks . S
b Green Be!ls
. —H ‘Rodds ‘ _ | -
S Publifé Service ———-—- Adm;mskah\e lelatéd Facﬁ:!.xes,
Facilities —-.'-—:.-”Urban Operahonal Fanhnes :

o Lo '_'.r.;:‘,-Educahonalj(,‘ullural thtaes
»~—— ifaiel\fedical Fauhhcs '
—— l)ls!nbm‘wn Bunness Facilitis

| Central Commerce ~—3—— Col!ecln.e Salea Fac:hhes '
and Business ~  ~ {— Relail S'log-;s '
Facilities R S, Busmess Facitiljes
' o Semcelndfuslry Fauhhes
o b Holels '_ P
— Amusement and — Théalres :':;_" { :
Recreationat B Restauxants
Facilities - Leisure Facuhnes

L Communily Facilities
= Sports Facilities

—— Light Indusicies
H—— Parks

—— Green Belts

—— Roads
Outside the New ———— Public Service -~ Teanspost Facilities
City Atea Facilities | Research related Facilitics
S SUPi)lyf Pt‘bcéé.si'ng'Fatilitie-;
-—— Recreational - '
 Facilities S Manne Recrealuonal Garden
L. Leisuré Land

——— Green Bells

—— Roads



Urban l‘acahtnes dsslnbuted m Tuxpan Porl Cnty are arranged accordmg to the following

cate goni's '

Productive Capital ———

lndustrial Complex

I S Dls(nbuuon Busmess (‘enler

L s Marine Recreation Base

© Basic City Services

- (See Tabdle Vil-2- -(3), Table Yil-2(h)

- Housing, Sché&ols

\'.’ater Supply and Séu. erage

Wa(er Punﬁcatson Plant -

Se\-.age D;spml Plant
Garbagel Disposal Plant

o Trampo"r‘i and
Commumcahon
FGCIIIIIES

Servive, l_l'eia'lrl-f_l. -
ard Fducational

Facthlies
Sectors ' '

“Facilities -

Facilities

— Pé‘rks, Green Belts, efe. - '
~{See Table VI1-2-(2), Table VIE2(7))

- Néw POEC, New Airporl
Road Network
Rallroads

Ratlmad Station and \!arshalhng Yard

s Educahona! ICultoral

" Comercial{Business

L. Amusement/Recreational

Bus Termma!

Somans Telegraphi‘l‘elephone Stalson

—— Breadcasting Station
Pos{ Ofiice, Newspaper Oflu‘e etc
{See Table 1V-2-(3), Table Vi-2-(1)

- Uni\‘érsiiy, Marine Research Institute
—— Fishery Experiment Station
—— Teacher Training Center

[ Libfary, Museum, Theater
L—— Conceit Hall, ete.
(See Table VII-24(3), Table VIE-2(7))
: General Hospital
l: Health Center elc.
(See Table VII-2(2), Table VI-243))
Department Stores, Supermaikels
I: Banks, Hotels, Offices ete.

(S¢e Table VII-2-(4))

Movie Theater, Restauranis
I:-— Go¥f Link, Spoits Gardea ete.
(See Table VII-2-(4), Table VIL2-(3))
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Table V1£-2-(2) Required Urban Fauhiles !n ihe Year of 2000
— Residential Facilities —

— " , Segvice Uoit - § e
© per Xo. of -
Fusctions and Facilities ‘ Sexzhborhox Facilities Knit I:::‘
Unit : (Uoie) A ey
(pet a buldmg)
- R Rma—

RESIDENCE : RN P t I

* petached dvellings (1-2F) (12,000 Bouseholds) Core 12,000 i 0t gy

* Terrzce dvellings (¢F) (38,000 Bousebolds) |- { 5 Mouses) - 1,600 11,200 | 933
* foartreat house (4-5F) (39,000 Bouseholds) {30 Héuses) - - 1,000 1,800 | 1%

(14-18F) (10,000 Bousetolds) . (95 Houses) 105 L&d | s |
Tetal {92,000 Bousebolds) | _ S B EY T

FUSLIC SERVICE . . .

L] Kj:-eergarten : F - o0 0. 15 ha 13

* Frizary school ’ 1 . % 2 o0

* Serendary school o 1f2 23 4 ¢ ‘82

* High school . 174 1" L5 .35

* City office brasch - LS4 n. - j.o1 1

* Day carsery 3 SR 1225 0] .0, 3

* Pest office brazeh 1 - 85 .0.65 N

* Bospital SN ¥ ) il L0.47 3

* Clinic ' 2 %0 S0.05 5

* Bealth ceater : 122 e 2 10,08 } "

* Police stztica ra . 0.01 !

* Fite statica oAfs ' BRI | AT JUN 1) IR !

* chirch 1 SRR B 5 | 5

* Libtrary Branch . 112, 23 0T 5

® E=ditorivm or ecating hall } 1 : A DY < 0,05 ?

* Mrercoon €ay care ceater 1 1/45% it 03y .

" Bece for yousg men 174 - - N A | N S 5

* Bace for tte azed 174 ' - S n 9.2
Toral : ) . i R ' ¥3

OMEKCED AND ROSIKESS :

? Cowxree bocinzes, : L .
amterent 223 174 ) |} S ~ &.1 ha is
service iodystey district . e -

* Xeibourbood wit ceater 1 > T B I %

* Daily goods® shaps and T I A

, Testavraats > A RS 7% - JRECT P ) B S}
Parking 1 o } 45 _t 2 .
Total IR TE BRI Y 3 )

GFEN STALE . _ :

* pistrict parr 175 1 1Wna | 150

® Xeitourhood part 1’ 15 'lg' he |§i

& ao3 3 . :

: Neitourheod play-ground 4 180 ‘L5 mn
Flay lTots 16 120 $.05 ¥
Farxs Sch-Totst ' I o " $81

* Greza space [ £
Totsl R S R : 113

jEXY] : —1
Yotal : : :

Grownd Total S % é«g
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Tab!e VII 243) Requued Urban Fanhues in the Year of 2000

= Public Service Faahl:cs -

5 Fuhi':t'iom arid' F;a'ciiiileé |

No. of
Facilities
{Unit)

~Unit Afrea.

Total Area

(ha)

AD\!IMSTRA‘IWE RELATED FACIUTIES

o Govémmént offic bfanch

Stale—govemmnlof&-é branch o

Courld . - .- [ Tt
Tnallonoﬂtce P
Prison e

o Glyol’lrce ',‘_" C

o (‘ent:at fire slauon L
"o Polide headqumels R
© 0 Square NEEEE

=}

(== =]

Tola]

e e e e
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Table VII-2-(4) Required Urban thms in Ihe Yéar of 2000
— Commercial/Business Facilities —

No. of Unit'Area - Tota!m
ion aciliti diti Area - o3
Functions and Facilities F:f; nr“»;s“ (h.a) L (ha)
COMMERCIAL FACILITIES T -
o Depatment house 2 . l 2
o Grocery storess 5 Q.‘Z_—O,_S_. L 27,

o Relail outlets } 10,000 02003 | 250 .
o Restavrant o S
BUSINESS FACILITIES . . I S
G Bank, firm, business, offices, £,500 03-1 .

newspaper offces, ele. . i
OTHER SERVICE FACILITIES _‘ 1.
o Service industry 3,000 002 005__.:_,:‘ NG
o Hotel 5 S—l
Grouad Totat :

Table Vil-2-(5) Requued Urban Facmhes in the Yeal of 200'0
— Amusement and Recreahonal Fauhhes -

' h'o.of {0

Functions and Facilities Facitities Umt Aca | ‘.-[0! al Area
(Unit) (ha) _ )

SHOW BUSINESS FACILITIES 20 01_0. 3_ = 3
AMUSEMENT FACILITIES .4 B T

O Restaurantsibars \

o Game centess 100 0;0§e-0‘2 ’ 10

0 Dince halls T o

O eie. - ‘
LEISURE FACILITIES oo D

o Golflinks (18 hatls) i w00 100

0 Festival plazas 1 LS s
| Ground Total 18




“Table VII-2- {6) Requued Urban Fac:lmes in lhe Year of 2000

.. = Indusiry and Open Space -
,,,,, . bu:!ber of Tot
chlions and !‘acilltles Pecilities 'A:e:?
Gy : (m\t) '(ha)
ucm‘ lmnsrx't L o et : 23
(m.th a populatica of 31. l thousand mvolved in
“econéadé activittes reiated €6 sdeoadary’
industries, the day tiee po-pulatim denfny is
estlr_at 3 at ISO people!ha) :
' Central park (patic f - atté) EE 50
“® Reéveational- sports park - 1 1 710
:® Greea spaée as s buffer 2one . . . 1y -
* Eréea space as & energeucy sbeiter &85
4 Creea vay :
. . Total R :
Rpad"S'_L_»‘_,'___—‘ LT T N :%;:L

| Table Vll 2 (?) Reqmu;d U:ban Facchhes in the Year of 2000
- Facmhes located Qutside of the New (‘ni) -

FuaYer of

. Total

- Fm(:ttozis ard' Pacilitieg Facilities | Avea
Sl . (Gie) {ha)
m.l.mmannow ucwlnzs ’ T
* Meport s 1 200
- k.ailway utsha!lmg yard i 100
Total .. . 300
LBISI.RB FACILETIES © -
* Xarjoe teueahoaal park 3
({u-:luﬁng svivalng pools, an
Jequariue, €ambiog growd, -
lodgings, testaurants, clubbo\;ses.
hotels; gtéen \ray and 9ar‘l=1n3 o
lot. etc-) L
.&zasemt park I o0 20
({nclu!lng asusealat facilities
. for children and adults,
' estauranls ad puhng iot
5!’-.‘.‘5.9_). T T
! Harina . . R 10
(iﬁcluéiag nc-or!ng faellines,
'. €lub house, Tagp, boat—houses.
5 phrkitzs lot ete i
oral L iiis o €0
EDUCM‘IG‘{AL RELATED. ncnlm:s s ,
* Marine :t—searcb fnstitute . | 7
a i‘zsheries expument statlon t -3
S 01T ST 10
SU??LT AND DISPOSAL FACILI’IEES
-* Sewagé dlspodal plasr: 1 25
Lt Garz-age disposal plant ¥ 2
) ofal © —
h{ﬁl faciiities coabined 1%




{b) Estimation of the scale of cach use

Yhe gross popu?ahon density of the residential area has been assumed to be 100 Persor
per hectate based on population densities of other new Lowiis throughout the world as well a5
figures for the exisfing Tuxpan city. (75.5 persons per hectare, Se¢ Table- Vll?{mn
Therefore, the urban area of the new city is 6,200 hg ”u_lcl_udmg (.‘ommercaaljbusmess atey,
public service area, amusementfrecreational area and hg)xl'mduslty e!c excludmg Urban
facitities located outside the new city. e |

In consideration of the above menhoned esluua!ed populatmn dens:t)’, lhe Sca!e of
facitities to be located in the new city have béen eshmated as, <hown in Tahlcs Vll 2~
(7). Based on these tables land uvse in the niew city and ‘its res:dennal d|smc( can be

categorized respectively as shownin Tables VIE-2- (8) (9)

Table VII-2{8) Planned Land Use for the New Gity in the i”éééébﬁé- |

Area — Perceniage ~
Residential Area 4050 N 65 37
Commercial{Busiress Area o '405: T '6 L3
Public Senvice Area . +392 - o 63 ‘
AmuzzimeatfRecceational Area ng. S
Light Tndustsy 230 . - 37 _
Rosd _ , 400 - TS
Open Space . 60s . .98 .
Fotal 6,200 N ;.':‘;‘0‘0_ :" .

Table VIL-29) Division of Residential Land Usé. .

Land Use o Aaa T Penentage

N O N ) (3
Housing Land 1 4an o "f_36.31
Land for Commerce!Business Facilities Sy I I 59
Land for Public Fcilitics 1 et citae
Read 72 R SRR 20.2
Open Space 1213  3.0_.0
fo ST



' -:T_a'b!:e vi 1-24{10) Land Use of j”i‘yﬁiéal New ’l‘oﬁn

,——.-'—”" . ESTRIETE [P

l.—a:-d Use @t.posil.icg S ("-

) R B ITLCET N B uht(oa ;ue s | Azea foE . A ? ] B
gns | comter | Foguratich =°§eém: e [resizectifrte e gl ey | o
;.,j'm . (tbo-_;sa::d) (pers>a/ba) (!u) . Area  Praciiities rea Space :
N EUTY _u_:o_ R L S iSo “ 6 o4& n n
y R S R S R . : “Fsclhudieg
I T . R lné%:.nt,)
seacye [ dapant | TRRS L0, 11523 IR 1) s i #2 72
: N D B . . (ibclnéu;
7 S (EEE T RESEr T [EEFSAEIPEE PUSCIERE A B NP fodastny) |
ot Japaa B30 ] 138 (‘.; ;?:;) (lr s) (3.5) (6.831  (r.6] (22.5% (0.3)
. Jagaa  § 300 B I X ) S Y S o {196 6.1 1141 15,
cf.;l fagpaa . EL RN Sl T R 5o IR 5 B IR X LN I X 4 11.2 nz 5.4
;,zse-mu mla:d w0 @ (:.;ﬁ) SN $ R T B | 19 |
) riiae b B Do T, Ly R I B oo
pasiteh tmﬂg e T e 7,559 L X S W rx § 5. sajaes
REERY R AR ERR ST F [ BN Co . ‘ {iccludieyg
. . ] existirg
. . oo : s : towa)
- Fxzland 109 3.5 | 2,90 23.50 2.5t o.s0 | 304 125
‘j SREITS RIER N EPEIRARTEN] EEIRRE! RTINS SRR - {icd.stey
: ' - ' area, zte.)
pem - | OSA JUCTE R 1 .89 T T - F Xty
R S SRS EUEEEN R B (193 P '
) AR VRIS SR I 1n—'!_-stt,)
otads  PESATCT ML R 5] s HE | Be
: ) (izctodics :
inf-stzy)

Sorer A m&;cuu thay the f;;’eu iedoées xoals. |
) inYicaves the h;e.u €ox dreas that are 11:::’, ér—do;-!d o nt‘b—;-ita!.

13 Allseation ol’ Urban Funcnons . :
The foilowing | ha\e been gnen speual comide;ahon in allmatmg urban fauhtles
(@) Traffic ml\\ork o - .

" The new c:l)" mll be sunounded b)' natlonal foute I30 a Irunk road running alongside
the west end of Tuxpan [nduslnal Port, “and two pamltel tsunk foads running belweea route
130 and lhe l-lduslnal Poil. As for the Irunk roads (roads 1, ), and K — Seé¢ Fig. VIl-2-(11))
torme\lmg lhe new cnly wnlh the Indus!nal Porl, intessections will have to be constructed
where these roads cm&s ihe Indusmal Porl west end trunk road.

: A!so \ehide Ifal'lu, generated by the mdu:lnal comptev( will have to be strctly n‘gu?aled
WYasto not I'Iow mto the new cuy

For lhe le of con\emence the rall\s ay v.il! reach the porl atea via the new city. The site
for the mlway ten‘mnal \vlll be p!anned so0aslo pmnde an eas;ly accessible junction for cars
if*d trug ks :md wall a!so be plahned in (e:ms ofs:.cunng lenglhy hosizontal steaight seclions
fo; “hk% and a"0wmg suifable space for I'ulure expansion. The bus terminal will be located
3 close a3 possible (62 téunk toad, and emphas:s will be placed upon easy accessibility to the
dirport and cenlral mmmen istand busmess districts of the city.

) layoul of the administrative district and the commercial and business district

These dlstncts fom the heart of the new city. _

In 3" angmg theit Iayou! ‘emphasis wﬂl be placed upon convenicnce of access from the
tisting city and connections with the trunk transportation nelwork.
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(c) Layout of the residential district
The sesidential district will be airanged as systeinatically as possible 10 avoid POpulatio,

dispersal. Care will be exercised 1o assure the mainenance of a high quality reudenz.ﬂ
envirenment by taking into account Iopographlca! and dramage condniions,

In addition, space for future expansion will also be a conmderahon.

(d) Amangement of educational, welfare and medlcal fac:hhes ' _

These facilities will be atraanged at nearly equal dNances from dal’fﬂenl resndenhalamts
for the convenience of the new city’s residents. Fuﬂhermore special allenlwn will be paifty
the natural environment in terms of parks and green ateas as well a5 access from the em,,g
city. .

{¢) Layout of the goods d;stnbuhon district and the u’ldusmai dlSlI’lCl ,

Special emphasis will be placed upon linkage wnth the llunk transporatmn nel-.s ork Akﬁ
the relationship belween this fayout and the hung enuronment is ne“ed as ha\mg gres
importance. :

Figure V1I-2-(4) shows lhre; aliemnative layouls’ for lhe new csty s yanous urban {umlmz;
hased upon the above mentioned principle. Points of companson for lhese lhree alternatives i
tisted below. Alternative 111 was selected after an assessmenl of the relame menls ol' each layect
< Poinls of comparison >
A: Fquatization of administrative, mmmemal and buumss l‘aululy sen:ces to al! new oy
occupants. . .
Fqualization of cultural and medical facility services to all new cily ocalpanls

G ®

Road pattesns.

Cohesiveness of residential ageas.

Efficient utilization of topography.

Access to the new cily’s facilities and servides for resldents o!' the emslmg my
Prospects for future cily growth.

gn';?

Table VII-2(11)  Assessment of Alterative Allocation of the Urban Fanctions

Arrangement . Evaluation ltems - B TR T
Pattzin ' ' o b Tots

A B C )] B R R G S
Alternative § o & A K% ¥.\ AT Ay A
Alternative I b & & o . o o . &
Alternative 111 a o - O A A A o -f . o
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(4) Land use planning
Land use planniag is shown in Fig. VII- 2—(5) based on the recommendations of the study 5

to the scale of ¢ach use and the allocation of usban [ unchons :

The New city is located in ‘the arca aboul 7.— 15 kﬂ&melers v.estwafd from lhe center ofpg
Industrial complex. The publlc facilities districts such as the administrative district, he centry
commercefbusiness district, the “hosiptal, univessily and park areas are to be located in the <enlpl
linear zone of the new cily with © Stdemml areas mlmedtately to the east and west,

The light industries district is to be located south-east of the newcity in order to colle\t the
indusiries inone arca w hich are expeded tobe bmughl by future urban actmly

The business distribution center is to be located soulh of the light mduslnes dis[nct (?‘km!
into consideration the conjunciion of roads and re:h\ay The water pur:ﬁcahon plan( will suppiy
fresh water to each facilily in the new city. This water is drawn from a dam constructed i intig
Tuxpan river. Therefore, the plant is 10 be located north-wesl of the new city. -

Such facilities as an airporl, a marshalling yeard, a marine recreational park a ménne tecw.i
institute, a fisheries expenament stahon sewage and garbage dtﬂposat plants ete. até 1o be locatyg
outside of the new city : S , _

Details of the above facilities are sludled in "Di)ll!(.‘l’ plannmg“ “Tran'gpomﬁ(‘m planning
and “Public facilities planning”.
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35 District ph'hﬂihs

0 ges!dmhal Dls(rlct L
(a) Selting of popnlalién d_gnsi!y - :

As slated in (b) Bsti ql_lon of the scale of each lf.lsé (2) of 24, gross p0pulatl0n density
of the ;eggglgnhal area has been assumed t0 be 100 persons per Hectare, Therefore, the
tial dis nsssimg of hOusmg area publlc sel*vme facilities ared, commercef/business
ates, 103ds and parks is to be ; sét 050 hectar&s The housmg afea is estimated at 1,471
heclares, all by sun‘immg up. thé s:té ateas'of housmg types SmCe the tolat populatmn of the
gew city is 405 006 net 'p opulk ot ¢ ¢ is 275 persons per hectare And if the occupancy
rife is prestihf _ té _Be 80% ihe ptOspechve ﬂoﬁr area per cap:la is about 29 Square melers,
and thus the umt ﬂdol' ﬁer house 1s l’lﬂ squarc mete;s assummga family size of 4.5 persons.

(b) 0‘:‘6.‘!’\16“’ 0 gh' ood umis w:lhui Ihe ent:re res:denual dbtnct

The ns:den al : is ct covers a mde area aﬁd fOrms a large commumly The
peighborhood lg E' assun’led {0 be & fundamenlal “unit within and supporhng this fargec
community. We f et it 1s'|mp0rtant lo ;ecogmze the fact that neighboshood commumues are
the pimary spheré fOr da;ly aclmhes Plans for lhe neighbo:hood units have been formutated
ssexphined belo'.va s o

Pedestrians aré gn'én hlghest pnomy in the plannmg, ) S :

Elementary schoois chun,hes and neighboshiood centers have been located in the cenlers
of neig,hboﬂwod umts Bas;c publ:c facilities ha\e been allocated in cach nelghborhood unit
within casy watking d:stance of all tesidents. -

The res:denhal d;stnct has been dmded m!o 45 neaghborhood unils, and each
ﬂ?‘:gththOd uml has been suMlnded mlo 4 ne;ghboxhood sub-units. Therefore, the
average number M' inhabnlanls and househbld and the average arca per neighborhood unit
are lecpeclwely, 9 000 mhabllants 2 000 households and 90 heclaces.

Fore each nelghborhood uml lhc following kind and appmmmaie number of facilities
have been atlocafed: 1 elemeﬂ!a(‘y schbol i ne:ghbo:hood center, | church, 2 kindergardens,

4 ﬂflghborhood play g,rounds 16 play lols and 4 retail ghoppmg centeds. One towneenter has
been Planned ron* e\ery 4 umts lo sene a total of abc!ut 36 thousand inhabitants. A model
plan for a lypical neaghborhﬁod umt is sho\m in Fig. Vll-2—(6) The uanit is surround by
four roads and lmked lo thm roads are service rOade, which have béen’ “designed with
cbdesacs 86 as to lmpede lhrough ttafﬁc A nelv. ork of green ways has been mapped oul for -
exch vnit for both pede.s!naﬂ and blcyde usa ‘Ihese green ways will intertink units with each
olher 0 as 10 assure the safe movement of pedeslnans and bicycles without their
lncomemencmg or being mmmémenced by aulomoblle trafiic.

{) Alkxamn of h-:msmg types

It is both a staﬂ«fard xSrachée and in this casé des:rable as well, to classify dwellings as
thown § in Fig. VII 2{7) by hetg,hl and into three types: low, medium and high. High rise
dwellings should be zoned in lhe area facing the central commeircial and business districl.
Madiuin height dweltings ‘should be zoned in the vicinity of trunk and semitrunk roads.
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{ower size dwellings should be zoned in other areas aparl f rom those zoned for high rise ang
medivm height dwellings. This method of zoning dwellmgs by three calegones of h"'?)lt .
advantageous in temms of fire prevention, as lhe high ris¢ and medivm helghl bluldings ar

constiucted of non-combustible materials, and 350 they would funcltoon as i‘re breai:s inthe
event of a2 major city fire. : .

{2) Administeative district and central commemallbusmm dlstrec! , -

These districts afe to be located in the hearl of theé new. cnty Included m lhese dnslm;(s ales
phizafsquare, a cathedral, city ha®i, cily adm:ms{tame omces gmemment branfh ofﬁces, and
postalfcommunication facilities such as a central lelegtaph[tetephone s!ahon bmadcaqm
station, central post oflice ete. : , - B

A bus terminal has been planned for the afea adjacenl to lhe admmlslrah\e distnct lhg,h Fise
buildings such as department stores, hotels and’ offices will be located Ir‘i a b!ock soulh ol' the
bus terminal. Other comaercial and business facilitiés wi il be posmoned around ﬂlls cenlralm)
core (See Fig. VII-2+(8)).

N

_ ) Cormerge oo, Bogirass FacTiries e S - Bais

Cedz _ | T Froicw Ccfeny’
Cooy Or'rer —— — kﬂw U‘a
Croy Ha® o] === #tz'u Sen

Gones mrma Baxch Offce — = *‘ 2 Teea=s

S Gos it B O e

— Rn!m s #c
Coor —§ PR
Ot;ﬂ.’t‘t Lrm

Cecor it Fat S on —— A ;

— H.-:n
Poice MepSq ey —— TN
. = Df"oes
Cervd TeegnXTrefore Orce — LR L
7 (73

E-zeicairg St ——

Cet-of Posz Ofrce —

e - L . { o J_J

Fg \’li?—(S) B:.mc Concepl of Adnnmshalwe stlnci and
Cenlral Commemal]Bussness sttricl '

{3) District for cultural, educational, medical and tecwaltonal faﬂhtles _ , -
Cultural, educational, medical and recreahoaal facuhhes are to e lm:aled dnrecﬂy south of
the e¢ntral commercial and business dlslncl with reszdennal areas m\medlalely to. the eastand
wesl, The actual tayout of facilitizs wﬂl ha\e a long, nanow rectangular shap{*, 3s lhe factites
will be divided into four separate zones, each zone posmoned ‘one ne\l to the other in the ford
of a chain (See Fig. VII-2(9)). Abundant green space I§ planaed. In addition, a green w3

network shall run through the area, linking the opposile resldenhal d:slr:c[s and making possiti
access on foot bel\\een them.
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F:,g Vit 2{9) Bgsm Conée}) ofQlituralll’_‘ducallonal}\ledlcal]
S Recreahbna Dlslnct :

1) District for manna and_ocean l' ront recreanonal faclhues
A marina aﬁd 6(‘& n,,l'ronl req.reatlonal familltea ha\e been planned {or the area south of
Te-npamacho;o lake 1eaR esltuaty of the Tu\p:m tiver. These facititics will be tocated at a
Etance’ of § km A ‘2 km fiom tﬁe Tuxpan mer The marina will be situated just at the lake’s
¥kl and pleasure boals w:ll be able to tml !hrough to the ocean via the river’s estuary.
An access mad will be conslmded about 300 m mland rmm the coast fine. Along this road,
£%ans call for lhe conslruchon of holels an amuse ement park swimming pocls, and an quarium, as
&oan in an, Vli~2—(l0) A camping gmund will be located adjacent to the swimming pools and
udium, on lhc inlaitd side, and will be linked to these facilities via a green way. The facilities,
except for the mannd are as shown below: - ' :
As for the manns details concerning ils planning are explained in chapter Vil-3-7.
D Amusement Park ~ 20ha
Rides; restaurants; strofling lanes and promenades; parking lot.

2 S'Mmmmg PoolfNquarium . :- 10 ha
fresh water swimming pool; sea water swimming pool; aquarium; club house; promienade;
i‘alkmg lot, L

<] (‘amp.ng Groundjl’:cmc Area. IS ha
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@ Lodging Facitities _ Sha
hotel; shops; a square; parking lot.

Fig. VI1:2(10) Allocation Plan of Marine Recteational Base -
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16 Urban Deselopmenl of the Area Sunoundmg the Existing Tuxpan City

Here, the subjects for urban development of the arca surrounding the existing Tuxpan city
are discussed.

n cg,mderanons for ihe mte selecuon for the new c:!y
When the s:te for the new . cily - is_selected, the conqderahon which we attach most
mmportance o are a5 fotlows ‘ : ,
{a) Inlegrahon of the ex:shng Tu\cpan cnly and lhe urban dev elopmenl area . SN
Existing Tuxpan city is, as mentioned in chapter Il a smali cily with a popu]al:on of
about 40,000 hanng de\eloped centering around Tuxpan port. Such infrastruclures as roads,
wates supply, sewerage and. e]ec{nc power facilitics are in poos condmon , ‘ _
Furlher transpoﬂ[commumcanon lacilities, educahonal!cuilural faclhues <oual protec-
fion facmhes and resndennal fac;lmes &lc. are also insufficient, and lhus thexe u:ban Tacilities
will ha\e o be de\e!oped 'Fhe method ror m[erg,rarty the ex;shng ’l‘mpan c:ty and the
mban developmen! aréa is a pnnc;pal sub_;ed when the area surrounding the existing Tuxpan
city, is developed. It is lmponant to de:.lde ho“ to altocate such mfraslruclure:; as roads,
water supply and sew erage as uell aas other mban l‘ac:hhes In other words, the question is
kow to develop and prmper the exnstmg Tu\cpan Cily. _ ,
Therefore, \shen a’ me avazla‘ble for urban de\elopemenl is s-e!ected sunoundmg the
existing Tu:\pan cnly, the foﬂm\ ing have to be cons:dered name{y, thal the new <ily has to

tei in hamloney mlh the gxisting cily and lhat sound regional -.ommumty has fo be formed
in entire Tutpan cnty

{b) Pmenatmn of nalural enuronmenl

The area sunoundmg Tampammhom lake qems lo be a ha'b:ta{ for vatious tnrds and
also a ﬁs?ung ground. Accordmgly, it has to be presened In thc area no:lh of the existing
Tuxpan mly, many orange groves and other farmlands are distributed, this etcellent famn
knd also has to be presened

) Consltuclmn cosl . :

- As for the study of co"nsltuctton cost follomng the asse»ment of Iopograph:csl and son!
foundation condnlmns an where the costs will be relatively low is fo be selected.
~ The rvesu!t of asse\&ment of tomgraphnal and soil- foundation cmdmons s sho-m in Fig.
VII-2- (2) : :

The area vulh slope more than I5 degrees is to be excluded fmm the new city
dndopmenl area because of expensive cosl- of preparing the ground in terms of
dmd\anlage:s of t0ad o1 hou}mg site planning. Areas with \\eak foundahons Of pooE

drainage are ako to be excluded from the new city development area, for the same reason
mentioned above.

(2) De\elopmen! area and popu'lauon planning

The rcsu!l of. lhe selemon ol' lhe sites available for lhe de\elopment based on the above
com.-t,eranons is shown in. F;g. \'ll “2-(8).. The site area to be available for development is
arproximately 2,700 hectares. The euslmg Tuxpan city is ccttainty 10 be the core of the new
aly, thus, mfras:mduu and wban facilities need to be developed here. If pew urban facilities
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such as administrative facilitics, public facilities, central commerfel business facilities i elé. Iequirey
for the enfire new city are presunied to be denloped in the existing Tw{p:m c:ty, p{)puldlm
planning for the new developping area is as follows:

Percentageof housingarea _................. 15% |
Populationdensily . ... ... ... runnnin. 100 pérsons per heéla:e ERES
Population ......... [ !2! $ thousand '

{3) Considerations of new urban de\elopmenf . .

The main considerations raised by the new urban de\elopmenl in afea norlh of the ’l‘uxm
river are proposed as follows: - : : N L

(a) Necessily of wrban de\élopment of existing Tuxpan c:ty as lhé urban core of lhe ey

cily. - - ST . : :

The poputation of the aew city inctuding the nightiime pOpulalaon of e\nslmg Tuxgan
city will be over 160 thousand. Anordmgjy, ml‘rasltuclute and ulban l‘auhm‘s cénespond:rg
with the population scale have (o be de\etoped by all mieans. And for “lls feason the
redevelopment of the existing city must be done.
{b) Necessily of transportation planning for the entire snew city A

There are many nartow roads in existing Tuxpan clty, and the s:dewalks of these 10ads
have not been separated from driveways. The network of Ihe:.e n’»ads has nét béen anare,ed
well, owing to the complexily of the roads. T o

Therefore, tsanspozation planning for’ the enhre new uly s réquued includmg new
consiruction or improvement planning roads and ra;lways in exlshng Tuxpaﬂ CI!)’
(c) The necessity of community planning ; : .

Socio-economic dislocation of the inhabitants in enslmg Tuxpan cilyis expected fo ariss,
if a farge population of over 120 thousand inhabifs moves inté the area ad;acent fo the o8
city which has a population of only about 40 thousand. o Ol :

Furthes, there is some fear that the new city will be dmded into separate areat ow ing to

the new construction of railways, located in the northemn pari of(he eushng c:ly, Irunkmeds
and tepographical conditions. Lo

Accordingly,

administrative facilities, educational fauhl:es such a8 élen\t‘nia:y schools
and se¢

ondary schools, commercial facilitics, parks and’ green ‘ways ha\e to be a!!ocated
according to communily planaing.

27 Transporation Planning

(1) Road

{a) Inter-regional hizhways and main access roads
< Layoul of the poit roads >

The port roads generally lead right up to the vuhatf Thésd 10ads, laid out wuhm i
port atea, have been buill for the putpose of lranspﬁrhng cargo to and from ‘the whanes

In general, port roads are those toads that link uham‘s \.n!h olher “hanes 3!'16 \'«hi""‘?i
with trunk roads outside the poit. -

In addition, port roads dre used not only for transpouiin'g port’ relé!ed carigo;'bul ae
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also usred by port i'vor!\c’érsit’:‘bmrﬂuting to their jobs. For all these teasons, it is necessary (o

| f:::i:f:, so?::::.(:k of roadsr ex_tendmg,up to :ﬂje whaives, and spread throughout the
- In the indus!nal zone; different mdustnes até situated in dlffe:ent sub-zones, so roads
will be laid out to ‘connect thése subzoneés. Parallet 1oads shall extend westward from each
_wharf conncc!mg up with a norlh south road on the westein edge of the indusirial 20ne.

The la)'(bul [o‘r these toads ls shov.n in Flg VII-Z-(I 1).'As for the rorth-south road E, it is

1aid ou! w:th an emphés:s on usmg exlstmg mads and with the goal of making it as
' slralgflt a8 poss;ble .

“tadustrial Port

M

Note: "1™, 2" and 3" indicate the elevaled crots-over interchange

1/,

" Fig' VH:2{11) Layout of Trunk Road Network
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< Connection with access roads
Access roads that will pass near the new cily include natlonal roads 130 and 180,
well as a road connecting Tuxpan with Tamiahua. Roads A,D, and F-are major trus
roads within Tuxpan Industrial Port that link-up to oulside access. foads (See Fy
VII-2(11)). Trunk roads ) and X are laid out so as to connect the new city with the o
roads. Trunk roads H, J and K will require ovespassfunderpass intessections at CT085iny
points with port road F. 1t is necessary that vehicle tralfic generated in the mdust;-g
complex be strictly regulated so as to by-pass the new cnty : -

In order to accomodate the extention of porl road 1* a new bndge w:lt ha\e tok
consiructed over the Tuxpan river. It is planned that this road will connect the exiyi,
Tuxpan City with the new industrial port. _ _

(b) Pianned traflic volumes and typical cross sections of main l_!_unk l_'OB_dS'
< Forecast Preconditions >

In order to estimate peak hourly traffic \o}umes volumes for bolh busmess iraffy
(trucks and related vehicles) and commuler trafiic have been estimated. .

It is assumed thal peak hours for business lraffic will not coincide mlh peak houn
fos commuter traffic, wilth commuteér traffic being concenlrated in the morming asd
evening for durations of one hour. Business rallic in Ihis case is defined as all traffx
except for commuter traffic, :
< Forecast of business traffic \olumes >
1) Tablke \'ll-2-(l2) indicates the planned annual CAfgo hand!mg tonnage in the yex
2000 for the post and industrial comp!ex and also indicates Cargo shares handled by resd
and rail transporl. Estimates for cargo share by mode of transportd fo!low the eslimais
adopted ia chapter Vi.

Caigo Transport mode _ " Share
Road o 22.0%
Input cargo _ . _ L
Railway ' 18.0%
Output cargo Ro'ad : ??'.4_% :
Raitway - 22.6%

Table VIL-2(12) Forecasted Traffic by Typs of Indistries and Transpoﬁ Modes
“for Intand Tianspoil Cargoes

(lTr.;--i't 5 "000 tons)

iyze of Industries | Catry ia B “Catay out T Yotal z
] Rozd] Rallvay | Total | Read Railway } Total| Rost | Raltvay | Total
2a Foed Produces 11 33 0 65 - £ -
] v 19 [13 3
ook I O BRI O 1 I e
Fetroteun !E'lnl:s ) - a |5§ Hg IO(I{_: ‘5'3 13; . 72}) &{i;
e I I IR L I N
:.‘;ea-'y Electric Kachineey 't 1t 18 l:. l; . “’;‘_ . |.95? . 1,69; I,C?: _2,_3:;
oty Hackinery 151 s sl ol w1 oan| el s |
S$hipleiling S E;z 'f‘: ’l': l; ; oy 01y sy |

2 .82

Crreretor poreotat 09 Tams | aaisTnuelc 355 | o42aei bseol 2eih 5,531
Fistery ;or(c'“ a3 536 569 A 0 ! "o 13} ise "549
Crén I'olal "’“'"’;J "g*g“ T'gg‘- . wjo ez | & 3 _ 2
— e RLTLoL S EXILE NS O T 36587 386 | 6,764 ]
Note; Intra- B s

o3t kraffie in itdusloi adfcomereia) port is txcluled,
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2) Planncd (raffic volume has been cstimated using the following equation. This
cqualion is an empirical fosmula that is used in drawing up master pans for Japanese port
projects. . - :

This formula persnits a simple rorecast of the (eaffic volumes generated by a port and
industrial complex from a macroscopic viewpoint, so it is especially uselul for tong-term
port plans. ‘ )

S R

o _ _
Planned hal‘ﬁc \olume (\ ehtdes hout A X e Y —
/ ) xwxnx:mx XY ... (ViI-D)

_ -.\h_ﬂc,_, z:. Annual catgo volume (’000 ton)
w: Average tonnage]lnuk :
Monthly \anahon (peak monthfordinary monlh)
Daily variation (peak dayfordinary day)
lRate of re!ated vehicles (Related \ehlc!es]all hucks)
Loadmg lalc (loaded trucksfall t1ucks)
: Hourly &analmn (generated frafTic volume of peak hourfgenera!ed traffie
volume of peak day) .
It is assumed that by the )ear 2000 vatues for W, a, B, §,€, 7 will be close to valuss
found in Japan, therefore the fqllo&\ ang values have been employed.
‘w=15 ~ «=10 . =15
8§15  €=05  ¥=02
_3) Equiﬁ'alé'ht PasSeNger cas u'ml‘s atre assumed as follows:

'if'!?.’".c.“ﬂ'

Passenger car .2 1.0
Bus o2 30
2-Axle truck class 120
Trailer, : : 30

5-Axle {(and aboye), Combmauon - 4.0 .
4) Traffic volumes that will pass along roads in the port and industrial complex have
been forecasl as foltov.:. :

: Transmﬂed Total Transperted  Volume per Peak ilour

_PB!M_ S QQM Mixed Traflic Passenger Car Units

~_ (000ton) {Veh/hr) (Veh/hr)

A 188 $3 89

B - 456 127 nm

C 1,126 33 526

D 331 92 154

E 1,822 506 850

1 - 3,735 1,038 1,744

1 3,923 1,090 1,832

According to the above results, port road I has the largest traffic volume, and the
tola amount of passenger car units per peak hour is approximately 1,700 vehictes.
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< Fosecast of commuter traffice volumes > - . DA SRS ;
1) The commaufter populauon in the port area can ‘be broken down as follo“s
industrial Complex : 42,000 employées e '
Commercial Port @ 1,000 employéés
Total - 43,000 esnployees e 7 .
The amounl of commuters at peak hours on each péri road are assumed 35 shg-n

trunk :oads G. H Jand K. The;efore ihe l‘ollomng estlmates fOr ihese !r'urnk !03d5hhg
been based on the assumplion hat® the residences™ of - commuimg v.orkefs it
proporiionately dhlnbuted per res:denttal disl nct '

- N

Traffic volume o
G:H:J:K=1:1:2:2 - o
Poit Roads Commuters {Empm) ees)

A " _ i 800 persons
B L300
C 8,800
D 13,900
E 17,000
City Roads Co;nmulers C
G 7,170
H 71707
3 14,330
K

14,330

2) Commuter transpozt modes are assumed as follows.

‘Percentage per mode Passenge; Car Uml B ¢ 1 npancy Rate
Private Car 35% ‘1.0 ST 2.0 personfies
Motoreycle 5 0.5 . | 1.0

Bus 60 30 . ,45.0 :

3) [tisassumed thal cornmuter trallic mil be concenttaled ll‘i one hour m the nond
and in the evening.

Calculation resulis are as shown below.

226~



Trunk Road Co_n'l_mm_ter Tralfic Peak Hour Volumes No. of Lanes

0 Mixed lTrafﬁc B Passenger Car Units per side
A 429 432 -
B . 358 - 360 i
< 2898 21 2
B T R ¢ o 3
: E R 4052 o 4,080 4
6 Sle 13 Y
H R 1 [ R X 7% 2
;o Csas s K
K 3418 3444 3

< Des:gn {rafﬁc xolumﬁ‘s for Inmk roads > ' T

A compansm “of results fiom the’ lrafﬁc \olume forecast teveals that commuter
hat’ﬁc volume i IS much greatei than ‘business lraﬂ“c \olume Therefore lhesc peak-hour
one—uay cmﬁmuter lrafﬁc \o!umés have been used in selling design l:afﬁc volumes fos

trunk :oads m the re51denhal ates, for port roads, and for Conne-.hon 10ads between the
new city and the mduslnal comp!ex

< Typtcal Cross seéhoni of mam lrunk roads > . :
Fig. Vil 2 (i'l) shows Ihe lyp:(‘al cross séchon of mam trunk roads

: (6) \!ass lramporlahon in lhe ﬁew culy -
' 'Ihe lmntporlahon ﬂelwork planned for lhe Tuxpan Port Area is shown in Fig.
"Vll—2-(l3) U '
Tmnk mad interse-.hﬁns are numbered as shown m Flg VllZ—(l 1). It is impoitant
that haﬂu flow by carel‘ully fegu!aled along lhe fmain access roads, so inlersections Nos.
© 1= 3 will have t6 be conslmcted mth undetpas.e; and overpasses.

For publ:c tranSpor!ahon a rounled bais system mth bus stops within 500 m wili be
' adop!ed I RN



Trunk Rosd A.B.C.
iTotal 4 Lanes}

Truak Road DEF.
{Total 8 tanes)
Frank Road G.H.I,
(Totzt 4 Lares)
o Ll L
m [
6.25] 90 55, 90 i NPT P
17.0m" 365.0m o 12.6m0 ’
70.0m

Trunk Road £ LT e e

16121 6 Lancy) . Sl
?0 |55\ 120 l2

szs H
14.0m° '420m ; R
7001)

Note: * for future expansion . - -

Fig. VIL-2(12) Typical Cross Section for Mai Trunk Roads
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(2) Railway

(a) Layout of port railway

The port railway has been planned to fun bes;de port road Fi in order 16 plOHde easy
access 1o the industrialfcommercial port and s0 as not to d:smpl “the new city's Tiving
environment. The port railway has been planned to excluweiy hand!e cargOes relating 1o
manufacturing industsies, with industrial sidings at each planf and_wnh a marshalhng yaid
provided on the main line. The yard will function as the frélg,ht $ ‘afhon for the entire Tuxpap
Poit Atea. The basic layout for lhc porl- ratlway and manhallmg )ard is sho“n in Fig
Vil-2-(13).
{b) Planned traffic volume for the port railway ) :

Cargoss to and from the industrial vonplex are shown by commodity i m 'i‘ab!e VIL-2(12).

~ These values can be ¢onverted inlo numbers of trains per day, assummg the fol!omng

1) - A locomotive ¢an pull 2 000 tons. :

2) If a loaded wagon ue;ghsa tolal of SD tons, lls fre |ghl mil We;gh 25 tons.

3) One train is composed of 40 wagons. = . .

The results in tenms of numbers of trains per day are as !‘ol]ous é (tams pér day depart
from the Tuxpan Port Area, therefore, in both dnrect:Ons 16 Irams Ope;a(e per day :

Cargo \’o]ume Generaled Rallway Tral'ﬁ;

o (lon) S (No- of’{‘ra:ﬁs)
Industsial Port .~ 2,085~ _ 8.7
Commeicial Port . - 725 - .~ = 20

Total 2810 AT
(3) Aisport .
(a) Estimate of the reqmred Sxale : - o :

In order to estimate the length and” number of reqmred runvsa)s it ls nem&anf to
estimate the total numbér of Iandmgs and (akc—ol‘l‘s pef year ’l‘ms is done us.mg the l‘-:-l!owug
equalion. Cr I

e e e C i VIED)

SxU Frotr _ , .
where, F: Total number of landings and Iake—offs per )ear
T: Transpoxtanon demand (No. of trips) :
S:  Average No. of seals per p!ane
U:  Average 1ate of seal occupancy 3 T L

Transportation demand has been estimated accordmg io fou\asls concernmg l?*
demands of tourism and the size of Tuxpan’s \\orkmg populahoﬁ Asa tesuil iran\poﬂalm '
demand has been set at 293.4 thousand trips. The av erage numbér of séats per plane and the
average rate of seat occupancy have been assumed 16 be 150 and 60k, rcspu.h\-’l) “FTB
calculated using these above values, and with a result 01‘3 ,260 hmcs ‘

Since it is assumed that the airpost will be used c\cclusmly ’by tocal lmes, the \alue F
can be mel by a single runway with a length of 2,000~ 2 500 meters For this plan,3 250
meters runway has been selected in preparation for future mlroducllon of larger sited
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siplanes. In light ol‘ this situation, the alrport will require 3 200 h
n apron term:na[ bmld:ngs mamtenance facilities, ¢cargo handl;
Jtea. e e o )

(b} Factors al‘feclmg the plannmg of lhe aliporl

< Safely faclors > . :

) ‘Weaiher condltlons :

cctare site for the runway,
ng facilities and a parking

In terms of “ealher wind dnechs’)n and \elonty are the most impostant weather
conditions. an V-1-(5), which sho“s preya:lmg wind d!rechonal frequency by month for
the past ll] years (1971 — 1980), mdlca(es that \-.nds from the N, E and NE have been

. pn?domman! Accdxdmgly, the duecnon of the runway will be NE.
- (i) Required aisspace for landmg and take-of

The follomng may posmbl)‘ obsi mcl the ﬂil\paLe requued for landing and fake-offat
the new alrports, S : :

o the exlslmg c:ty aréa

o the eushng pmale a;fpoﬂ o

o the planaad mdustnal cou\p!ex y

o] smoké:.tacks of polt zone mduslne»

o the observ ation lovt er al the porl park

O the néw cn!y - broadfasuhg s!ahon antennas

o Chile Frio ~ _povser piant smoke s!adcs
< Noise poltution| pre\ ¢ntion > | |

Airplanes should not be’ permnued to fly over the riew or exisling city area. The
airpori \muld besl be located dommmd from lhe new or e\utmg c:ty. and located as Far
as reasonab!e f r0m the cat)' area.
< Ac cess:bxhiy) ;

l_ooalmg the' new altporl near lrunk t0ads, such as route MEX = 130 os MEX — ISO
would be adxanlageous Hov. é\ er, siew access roads could also be constwc(ed
< Econontic Bf fic iency » ' :
Conslruchon of the new alrporl must be reliably and simply camed oul.
< Acqmsmon of the site and elfect on regional dévelopment >
The s:te l'of the’ new aarporl musl in addition to meeting the abme conditions, be
located | m lhe mimly 0[ (he ens!mg csty, the new city and Tuxpan Industrial Port. It is
f\phfed thal the new a:rpotl will contribute to the development of the new urban area,
- and also wnlnbule to lhe prb:penly of the entire regmn
© Sl[e selechon ', - :
$ix éllemah\e sites ha\‘e beén cons&deted as sho“.n in Fig. VII-2(14), taking into account
- the above” planning condlhons. These <|tes ha\e been compared in Table VIE-2-{(13), based en
tesults frony the planfing &ndllion stud)' :md site investigation.
ltems for coOmparison mdude ampate obstructions, econontic efficiency, noise potiution,
wvessibility, and contribulion lo the prosperity of the region.
The fact thal each item for _comparison has different importance makes an oweall
‘Omparison of the szt-.s dlfl"uzll :\ssummg that noice poltution, accessibility and regional
Prospenity are the ‘most unp(nlanl faclors, then allernative sites A ond B are most
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advantageous. As for altemative sile A, it poses litile problém in’terms ‘of ngise; pollutios,
because of its distance from the city area. Also, sile A can be easily reached from the new
city, the existing city, and the industrial port via the _Irunk_ _rOa_d' that leadS- north from p,
industsial port arca. For these reasons, site A has beén selected for the new aitpost, -

!.I’z:t‘-'rc:t.al;qp ¥ g 2 t?u »
u _ - ulm L] 771

Fon p Y

FLEA LA O RPAN

Yoerwe-o
s

P - R
r«..u;u‘a -~ e

3 RN Py 1E e
i 1 ! j“.:g.'j
- N ) [ .;"
T A toorones € "’/ ]
- - " .'{;Uﬁ;‘;}'b K- ".-V‘/ ; . '-‘;'_,-‘J

Fig. VIL-2-(14) Altemnative Si'lc:_v. of Ne,\g.-:;\;'rport_
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Table VIE2-(13) - Assessment of Alternative Sites of New Aiport

L Assessment Hems '
T L ]
s b Pxlstence |0 PR S -Contiibution
Altemnative” || Lo S0 | Economical | Degree of 1 Accessi | to the Pros.
Site T gion' Efficiency the Noke bility perity of Total
| G ' __the Region
A -© 4 A _ o o o
B "0 4 - o o . o
c ' O .Y [aY o . A A T
D 4 At e s Ty b x
- - Tt ST R -t | —_—_
E A A o x
F é A T e T4 o N

Note: ©Good & Relatinely bad xBad

(d) Allocat:on of lhe facilities
Majoi airport l‘ac:hlnes mclude the fol!omng (mlh la) out as sho.-.n in Fne VIL-2-(15)):
@ LandingfTake-off Faclhlles : : :
; runway,;onducl ing way _

@ Maintenance and Berthing Facilities

apron, handstand |
€} Admlmslrame and Refuehng Facilities _

_¢ontrol tmse!, admmlslralne office, hanger, tepair shop, fuel storage facititics, ete.
@ Service Facilities L

- {erminal bm!qu calgo handhng fac:htles patkmglot grecen space, ele.

. | /)

- : ‘ . ) ( .-.-——-.-- - _ __"...-_L-.“‘ ‘ SR=T= -
€ont-on) Tosds ) P : s . 3G
rﬁ'ﬁﬂa&ﬂd; ( i ﬂJnawandemd-xl.ng\\ ¥ }

[ ]
Arinstrative g%hoe L

820m

Greea Spae

Coge i ActessBroad ol oS T R ‘
Qullllummnmmmu o u% Foel Storage
P T

1.000m I £00m l_

Fis Vi 2—( I 5) Bas:c Concepl of Allocation of Major Airport Facitities

S
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2-8 Pubtic Facilities

(1) Wates supply
(a) Potable water supply ,
The demand for potable water can be eshmated based on lhe per capnta per day mﬂhod

as follaws;
MPW=MWxP
APW = MPW x «
mpw = MPW x /24
apw = APW x /24 :
whese, MPE: Maximum demand per day (i’!day} ' :
MW : Maximum demand per capita per day (350 Q!r:apualda))
p : Population supphed polable \waler (463 9 Ihou-‘-and)
APW: Average demand per day (E!day)
a - Average demand factor {0.8)
mpw: Peak demand per hous (&/hr)
- Peak demand factor (1.3) -
apw : Average demand per hour |
The following figures result from using the abmeequa:mnr LT

MPW = 162.4/day (Unif: thousand m’) Hond : :!=.,s U I
APY = 129.9/day TR N T
mpw = 8.8hr

apw = 7.0fhr

{b) Water supply available for fighting fires : S .
It is estimated that it is necessary to have a\allable 40 2= 50 cubl-. n‘iefers of waler et

minute for freNghting purposes, assuming a populatu‘)n of 450 000, This 1s ai"pmurmmy

equivalent to 72.0 thousand cubic meters pes day, or3.0 (housand cubic metess pes hour.

(¢} Total fresh water required for the project in the year 2000 :

Potable water {avesage demand) l"30- o (Um! thousand m’[di))
Water for firefighting ' ’Iﬁ '
Water for industrial use 1,239
(as estimated in chapters Vi and V1) _
Total 144 ¢

This total figure is equivalent to 526 million m*/years. 86% of this fotal wil bz directed
for industeial use. The rouling of main lmks in lhe \utet supply system 15 shoum in f.
VIL2416). T T R ;
{d) Water procurement o

As alicady exphined in chapler V, section 4, the combined uhhzab!e I‘resh watel
tesources of the Tukipan, Cazones and Tecolutla rivérs amount to 3 b:lhori m’hear Tt
Tuxpan siver alone is capable of providing 8690 mdllonfm’ pet year. The_fefore the Tu‘pg’l
river could, in theory, provide all the water necessary for the Project. However, Jue 0
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upcoming u‘rlgallon projéctsin the Tuxpan siver region, alternatj
be employed. The fo!lowmg steps for viater procurcment are th

First, fresh water can be collécted: froni undcrg;ound ésp
which: accOunts for 86% of the wales needs. In Japan, this method of tapping underground
wales for mdustnal use has pioven hlghly uselul. ’l‘o carry out such a progmm it is necessary
fo est:male 1o What extent underground walet is more economical than river watey. Secondiy,
river waléi shonld be’ dnerted “as needed, for the ptoject’s waler supply. As for the tiver
wates,’ “¢o-ordination w:ll be *ecessary w:th ‘Gther development projects, such as the

agrlcuﬂu?al de\elopmem p)an Chnconlepec P:oject elc. 'I}us overall s;lualion will have to be
funher studud RN _ -

ve water sources shouod also
us teconimended, i
ecially wales for industrial use,

{2) Sewage .

Sewage shall be dtamed ftom duellmgs and olher buﬂd;ngs into undetgmund sewage mains
auipped mlh n\anholes and a lif stauon to pump Ihe sewage ihté the new city’s sewage system.
Seaage capaclty sha]I be eshmatéd baSEd on lhe per cap:la per day melhod as fo!lov.s
qd = qsx P+q1+qu e Ty
gh= _a__E_qs x P: ;(pl + qu)]24
24 S
'qa BquXP+qi+qu S
where,  qd: - Maximun flow per day (m’[day)
qs: - Maximum flow per capifa per day
2508 SSOE[capltalday R :
- Here, 350 is adopled, comrdenng the tem-.e populahon
- P ';_ngc‘e popu‘!at:on
-qi: 3 lnduﬂr;al sewage (IS 000 m’[day)
QU Under ground “ater .
R '_j'qs X (l{ﬂ: 20% ) Hen 20‘1 |s ado-pted (32 0{}0 m’lday)
‘qh: “Peak ﬂow pe: héur (m3 Ihr)
o s_“.Peak ﬂOW fag lor(l‘S)
qa:’ Averagé flow per day
B Average flow factoz (0. ’I)
The follomng results have been ob!amed I‘mm the above equation and conditions:
qd = 2!0!day (Umt "ﬂiousand m’)
gh=12.1fht * -

EATEE .i;:. Y. .-._; S ea o ..7-... s .- (Vii-4)

: a-|60'1[day Lol d
Miin '&e“age toutes afe shmm in Fig \’ll 2-(26)
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{3) Prainage - : G
Run-off fain water will flow into drainage mains with manholes. Hall‘of lhe dralnage will be

discharged into the Tuxpan river and the other haif into the new cily drainage system Eslm.a:es

of the maxinum amount of rum-ofT rain waler are catculated usmg the I'ollomng equaugn

Q- e L L il
wherein ..... .. Q:- Maximum flow in cubic meterss per s’eéo’ﬂq o RTTAES
C: Coeflicieacy of flow . CoE

Water Surface Roofs Roads ' FoParks
1.0 0.9' ' : 0.85 _' 0.15 .

f: Average reinfall mténssty (mm}ht) ’ o
A:  Catchnient area in hectares R S R
Onver the past five years (1977 -- 81),733.5 mm Was the’ grealest améunl 6(‘ monlh}) taml‘* n,
occurring in September 1981, This figuse is equal (o 24.5 mm per day, “hldl m ium is equna,‘epl
to maximum hourly precipitation of about 24.8 mm per howr. Thereflorg, lhe per hour value for
1 is eslimated al 39.2 mm. Employing this value in the foregomg fmmula nm«oﬁ' rain \mn
flow is calculated af about 364 cubic meler per second SRR :

{4) Electric Power

Per capita electric power demand is estimated at 0. 2203 kw 'fhus fof a p»Opulahon of 450
thousand, total electric power demand is estimated at aboii lOO 000 kw et
With eleciric power demand at the indusirial a.omplet amounm‘ng fo 750 950 lhouund !m
total demand shiould reach 850 - 1,050 thousand kw hour. LRt

Table IWV-2(14) shows h Jlure electric power- supply is p!anne’d by Ihe C O\NISIO\
FEDERAL DE ELECTRICIDAD. Although an oulput of 760 lhousaﬂd Kw has beén planned fos
the second stage of the industrial port development, “Ihis \H" nol meet plédicled demand: Theee-
fore, an extra 350 thouwsand kw will have {o be supplied in Ihé pro;ec! s lhud slage

Table VII-2-(14) CFE Plans for Fﬁiu;é_ Supplies of Elé&iﬁé_ Pd;iféf_":_ o

\’dum Of < - B ;_' :.' .
. s nnty No.of Staticn Yearof o “f;{ntended-
§t 4 o1 ’
ab.el ,(1.00%;‘53‘-;) Dynamios Location | Completion | SOV® | . - Use
Bt 700 | 2x(350) | Chitefro™ | 1985417 ] Steam’ | Feadte
(350) . | Power \lem-:on
1936.6 R :
S (350) e
nd | 100 | 2x(350) | ChileFrio | 1959.4 Stean Send to
{350) Power | = Tuapen
1989.10 B IR
S T e e — |30y - |-
d ‘ 2x(350) Chile Frio undecided Steam_ | Undecided,
1 ol pewe |
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The route of the main elcctnc power cab!c supp!aed from the Chile
fhe routes from : Ihe transfornier subsfation are shown in Fig. v
qbstation for the| ncw cnty will be situated soulh of ihe dnstnbuhon b

Frio power station and
-2-(16). The transformer
usiness cepter,

m Common Duc(s R
- Asfor undc‘rground publ
ikephone lings,’ u is prefe__”
form ofa Sh&ﬂ?d iiﬂd?rg ound ducl "Ihis metiod has the fol!owmg ad\ anfages:
1) Frequent diggs ':up of the road wilt not be necessary,
K pre\ented S I ST _
9) ‘Costsinvolved in resull‘acmg the mad canbe m:mnuzed
3j fRoad d urab:hly wzl! be mcreased

_;mc@s such as \\ater supply, sewage ;draillage electric éable; and

50 obstruction to -tt'al"ﬁc‘éari_ be

l(‘h undergréund lhe fLinclionaI value of ‘the road for

transpbrfahon is mcreased : B : _

5} By concenttalmg publn, sefvice funclu}ns in common ducts,
. funclions ¢ari be lesseaiéd O :

.6)-%"A!lh0ugh initial conslruchoﬂ costs mll be ra!her hlg,h it Is assum
- owillbefimchless. = -

¥} Adnumslra-lion of ¢ éOmmon ducls is bo:h easy :md ac-:urate

7'8) In the case of c'om'ri'mn ducts, maintenance césls are more economical. .

9) Thrbugh : uch fmpm\emenfs to Ihe c:ty slreels the city as a whole t_‘én be made more

the aréa omupxed by lhese

od that 'subsgii‘uenl costs

=EF

beautifal..’
Roules for thc cofﬂmdﬁ ducts are shou.n m Flg Vil- 2{!6)
The common duds shatl conlam mam p:pes and tines fof the waler suppl), <ea'~a'ge, electric
fower, telegraph and te!ephone e
Comnion ducts ‘hall mn albng lhe new cnl) s eashmd trunk toad and along easl lo west
trexk roads, as shown m hg, Vll-fl(lﬁ) \\'hen the few culy :s expandcd m the fulure, the
common duct passmg l'rom noﬂh 1o {oulh <ha!l a!so be e\.tended

H
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3. Post Planning

3.1 Basi¢ Concept of Planhing |

Port planning targetéd at the year 2000 is formulated, in order 1o realize the basic policies
mentioned in Chapter 1L In formulating the plan, aftention must be payed to meeting fully the
;equiremems ménlioned below, ¢specially when it means balancing opposing conditions.

{1} Site of the pori . :

The sile chosen for the plan is relatively flal coastat plain about 15 km long and 8 km wide
aatending from Tampamchoco lagoon to Punta de Piedra.

- Tampamachoco lagoon with good nalural scenery is abundant in ﬁshety resources such as
oysters, shrimps, and so on. It is important to mainfain the present condition as much as possible.
Tampamachoco lagoon is connecied not only with the estuary of the Tuxpan river bul also to the
ouler ocean aboul 15 km to the nosth of the Tuxpan estuasy (at Gatindo). This outlet is ake
faken into consideration for the plan.

The existing port facilities of the Tuxpan river are lmpoﬂant for {he future and especially the
ones on The right bank of the river must be improved and expanded.

The PEMEX oil base on the left bank of the river mouth has to be maintained at the present
wale, in ordes to maintain present coaditionss around Tampaimachoco lagoon, so any further
expansion should be planned in the newly developed industnal port. :

The new city  will be developed béhind the new port as explained in Chapler VI§ while
miinlaining good communicalion with and easy transportation to the existing city. The new
porl, new city and the existing cily must be developad harmbnic‘msly

While this plan faigets the year 2000, space should be allowed for further development and
short term small investment use is also contemplated.

(2) Pozt funciions _

The port will have 4 funclions i.e.: commercial port, industrial port, fishing post and pleasure
rost {(marina). .

The industrial port is to passess adequate capacily in relation to the located industries and
phinned to secure the water line and water dépth required by the located industries in the Tuture.
Located industries shall be rationally. arranged in consideration of the required area and use of
the port, . :

The port is planm.d to accomodate up to 250,000 and 150,000 DWT shlps for ¢rude oil
exporl and iron ore import respectively. : :

For maintaining good eavironment, spacious greenbelts are pron'ded. For lhis, Tomilco hilis

“are kept as a safely gréen atea in which the port welfare facilities wilt be included.

For the commercial port,” TUM are planned in the industrial port as in the preceding five
poits such as Lazaro Cardenas and Alfamira. Bul for casly:ulilization of the commeivcial port
facilities, the use of the right bank of the Tuxpan river is considered. (In this study, TUM in the
new industrial port are mainly dealed with and the imprévement of existing Tuxpan port are not
studiedy - . o . S o

The fishery post is planncd lo meel lhe requitements of coastal and as well as offshore
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fishery. The existing coastal fishing facilitics in Tampamachoco lagoon and 'Tuipan river wy
continue (o be used in the future, The scaltered fishing boats now based at various p!acca willky
collected in the new fishety porl. Besides such basic facilities as channiels, basin and \‘bhanﬁ_
fishery related facilities such as cold storage, freezing lacititics, ne—makmg p!anls and pro‘ésu,g

b ;“r -

factorics are planned. : _ - ..
A moarina is planacd around 1ampamachoco lagoon, i.e. oumde lhc. new mdus!nal POt to

avoid congestion of pleasure boats and otlier farger ships. Pleasuré crmsmg <hould be lmnted to
the sea north of the Tuxpan river month. ;

{3} The shape of the porl f o o '

The porl should be constructed by excavaling into the present shorelme s:nCe a3 greal deavc.{
tand-fill sand is required for the industrial locations and a long water linei is needed for “hana

The shape of the port is decided so as to balance as much as possible the \olume of earth fi
the fand-fill with the dredging volume. e R T

Fraffic facilities will be phlanned to au*ommodate future’ inctéasé of . !rafllc \olume whi
achieving eflicient connections with the roads, railways and pipelmes already lanned

The space for a 200 m wide inland navigation canal from’ \{alanioms w (‘azonh witl ke
resenved paralle] to the coastline. : ' P

Since the site is frequently hit by humcane:. as already menhoned in (haplef \’ ! talm wale
area will be secured for safety. o .

Also in spite of the drainage change due to waterway cuavah(‘m and !and xed‘*matm,
attention must be payed to provide good drainage..

3-2 Location and Scale of the Port : B S LT I

Based on the basic concept of port planning described above, the ]mahon of the poit &
studied as follows.

Three location siles are considered.

A) North pari, nears the estuary of the Tuxpan river

B} Central part, near the mouth of Tumilco drainage _

C) South part, between Tumilco drainage and Punta de Pic dra b R

Pian A) has the merit of developing logether with the evmlmg port facnhhes B) has the ment
of economizing the excavation cost by plzcm,g !he \\attmay on the soft ground ‘along Tunvke ©
drainage and C) is the case of the southmost posl lovalion \l.here !ocaled mdustnes cnle
rationally arranged. . A ESTUT S :
As already mentioned in Chapler VI-3, 3940 ha of mdusinal area will be arrangxd afourd the
port. _ . T

For cconomy and safety, the ships for ctude - 05! expo:l up lo 250000 DWT witl b
2ccommodated only in the outer porl (along breakwaters) not in- the inner port (é.\-:aulﬁl

waterway). So the excavated waterway is planned to ac't‘_bmmodate u'b to 150.000 D\\'I‘ jron ot
CATICTS.

e

The commercial porl witl be located mude the mduslnal port and is plannéd to alf‘ﬂ-‘("“““"we
up to 40,000 DWT caigo vessels. The inner waterways are planaed to be 12, 0 n deep so a0
accomodate 35,000 ~ 40,000 DWT (2000 ~ 2300 TEU) contaivier ships.
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The fishery port will be located on the adequate right bank of the Tuxpan river to advoid
congestion between cargo vessels and fi shing boafs.

jt will be able to accommodate up to 200 GT fishing boats for offshore use.

arina witl be located as close as possible to the Tuxpan estuary within Tampamachoco
lgoon. The geason is as follows. A) pleaime boals enlering, Ieaung marina will use the Tuxpan
wstuasy for traffic na\ 133!:0:1 to outer océan B) They use crbising atea on waless in front of the
swimming beach io the norlh of lhe m er 'C) The rélative position of the future expansion site of
Jisure facdnlaes (on the left bank sidc ofthe Tuxpan river and to the nosth of PE\iE‘( base) and
mafina. : . R - )
with regard lo bndge across to PEMEX base, a clearance required for pleasure boat traffic
must be provided or improvements must be provided such as constiucting a swing bridge.

33 Breokwaters, (fhannéls and Basin

(1) Layout of brea!ma{ers

Breakwalers aré artanged in consideration of the dominent wave d:redxon which is N-NE.
The morth breakwater is the main breakwaler and the south breakwater is the auxiliary
tveakwater and the Iop end of both breakwaters are located (o shield the port enlrance again
North easternty waves.: o :

The d:slance between the l\orlh bteakwater and the South breakwater will be 2200 m in
consideration of the widtl of the chaniiel and the fulme use of the waters.

It would be ideal for the wates depth of the main breakwater to exceed thal of the channel
but the length of the breakwater is decided with reference to the distance of travel of a 250,000
DWT ship from the entrance of the breakwater to the mooring dolfins (stopping distance) and as
wellasin consideraﬁbn of the maximum shifting of bottom materials. (see Fig. VII-3-(1)).

Groins ate arranged to prevent burying of the channel at the point where the channel crosses

the shoreline. The breakwaler at the Tuxpan river is made according lo the improvement plan as
proposed by SCT.



Mocering dolphin

e ™ Note: 250,000 DWI

r L=348m . ... .- oo
[ B=518m 38"]554m o
Le4L+Lf2=55L = = f
55x348=1914m - ..
] 2,000m is adop(bj for p!anning
E
2 i
o 1
= i 2
i =1
i
I
|
|
1
1
1
i
]
1l

Fig. VIi-3-(1) Stopping Distance -

(2) Layout of channels and basin : BN

The width of the main channel will be made about 1.5 limes the !englh of the 250000 Di\T
ships (L = 348 m) and the 150,000 DWT ose carsiers (L = 313 m) and Ihus for Oulet port areaite
width will be 500 m. ‘ '

The width of excavated channel will be made 500 m and 600 m with 0 m ni_oéring space o3
both sides allowing the channel width of $00 m even with modred vessels oh each side.

This width is used for a relatively long distance channel in which shigs p:iss by each other

For a channel bend, 30° is proposed as the centerline angle ofmlerse-chan of the channel &
that a ship can pass without the effect of its kick.

As for the turning basin, a circle with 2L as the diameler is addﬁted’assufmng the shigs 2%
tumed by tugboals and 600 m is used for the main channel (about 2L of a 15000’0 DWE o2
carmer).

Similaily a channel width of 1.5L = 300 m and a tuming basin 0!‘2 OL 4$0m are “-“"im
the subsidiary channel in expectation of 30,000 DWT -- 40 ,000 DWT ships.

A basin for small ships js provided in both the extetior and interior potl zones.
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34 lndustrial Pori Plan ..

In definitely arranging the plants of selected industrics discussed in Chapter VI-1, attention
aas paid (0 the following: -

)

2}

3)

9y

5)
6)
1)

8)

Plants’ “ete ananged so as not to lea\e any problem in arranging their production equip-
ment.‘ f T '

jt was assumed tha! lhe raw malenals and products of plants be transpotted by railway,
road or port and that most s03- Iransported raw malerials and products other than those
that are in small lots be handled by the private wharves of the plants.

As to pma{e “han‘es 'it was assumed that cargoes osiginaling at each plant be handled
by the wateylme qﬂay adjomiﬂg the site of the plant and that the necessary walesline
extension mcludmg space for futuse expansion be secured.

The stedl and oil ret’mng mduslnes were locatéd near the harbor entrance since they
require lransponahon by large sths _

]nduslues manufactunng chemlcal machmes marine structures, construclion equipnient,
heavy e!eciﬂcal machmes, motor vehicle and ships were located as close to the ironw orks
as pomble because Ihey reeelve steel fmm it.

The pehochenucal and 01! reﬁmng mdus{ues were located adjacent to each others because
together they form an ﬂng!e. mdus!na’l complex.

The food mdustry complex was focated as close to the main channel a5 possible because

large vessels will be used to jmport grain and feed stuff.

Green belts aboul 200 m mdth were planned atong the coast and surrounding the in-
dustrial planis. .

The volumeés of Cargoes ongmahﬁg at the indusirial plants and the number of their private
teiths are as follows:
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Table VII-3-(1) Indusirial Cargo and Private Betlh;-:-'_- T

] \(—cessar; au::b-er of &n}u

Pt ha_-adled cargces (leatéthe)_ﬁ
?“)d'xfiw Iz, 1 Out.- Total ¥ater depib hi‘n:'u lf:"sttl:
cayacity 1000 1000 ‘[ 1000 (meter) [ 7 I ﬁikéfex')
tons A\ tens’ Miesas [ i -
Foad industey Flowr .
cwaplex 116,000 toas/ _ o L
jeat S e Sy
\ageta’:le oil 324 324 0
26,000 toosf - o T B
year . , . ) _
Feeds - B B <
120,000 toosf e ; : S
- year : S < il 27
Pecer aod coardbosd] 500,000 veast 160 50 12 SUPS SO 1%
i : ‘year o ‘ e’ KRS B 185
. 10 RS T I
R ) Tnd &) mn;
Petvoleus refinicg [500,00D i 13,600 Lo A T ENY
§,800 1 24,100 KNS BN
B E REOE EL B I
4,000 ’ 1 i
! 3 i SRR 1)
] e
E = 42) - f2, 4)’))
Fetrocheaiczls Ethylene . :
5—:'0.':’}0 tons]f i 272 533 TE l_: 15‘3
yaar 248 e 1%
o - SERLEEN (23 2 | U)
Ircn a~d steel 5,000,600 tensS ] 0!)3 L L1 W
year 2, 250 i’,",) :é',‘;_l',;' P 3”
L L e X 70
133 ] 3,000 - RN & 4
P 355
a3 et )
. : e S BT S 1) . M2,3%5)
Mzchipe Eodusteies 6 33 B U £ 1.% R e
¥otor velicles 359,000 Fieces/ «© 2,160 2,250 10 o5 L 9is
year - : - :
ShigptuiMing 259,000 toss 4z _ Hardled on
x 3 stipsf 101 (Mbc
FAC . : wharf
Seafoed staff o _Ssa-& 9 § .y E
l__ fetal ¥y 380 ° 0 : 1,05
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15 Commérna! Port Plan

FUM (Tesmidal Usos MU"IPlES) is proposed for the commeicial port of Tuxpan like other
industrial porls i Mexteo such as Altaimita, Ostion, Dos Bocas, Lazato Cardenas and Salina Cruz.
Thé P“““p!e and method of planhing are similer fo fhat of these poits. Container, general and
otk cargo beuhs are pmposed in Tuxpan,

‘The volume. of handled carg()e;, which has 3!“’35)’ been discussed in Chapler vi2,

is used
and mdudes domésllc trade cargoes

()1 i\umber ol' bérths _ . . . _ |
Comamer caq;o gene I “"gc' a“d dW b“‘k cargo beﬂhs are pmpo»ed _
The num’bet of bétths can be Calcula(ed bY USe of the following \alues of hand]mg cargo
wlumeper }eaf pet t’f"h The ﬂ?s\l!ls are shovvn in Table Vil- 3{2)

Bgrth

S T Thousind wnfyestiberth
_'Conlamer bellh (Iatge shap) o LoD

_ L ~(small ship) - ' 500

- Generai berth (specml:zed) _' 300

; : . (comenhonal) ‘ : 150

L ﬁuﬁi berth ~ _ : e 300

ot 'l‘fra“is:é"w;fa-i‘zj‘ff'smns aeqmre-a for Corrnescial Port

T

‘-’olume of care,oes o B ‘Nuén&i'éf o ACargo volume
handled . bedhs . 1. pes berth

B _ o (I Oﬂhons) ) - {I O(Dto-us)
('onlain«zrbetﬁls ;7": ’ 1 2 75’2? o 4 " 688
For targe ships ’f R DR | 830 =2 91s
Forsmalk shipg - 0} o =-n9)2 2 461
Oenera!calgobénhs B R K 6 159
Fonpeda]shsps - I 2 3 243
Forgenenal hips ~ - 403 3 134
b‘olkrca':go I;-e:!hs Y 76 _ 3 325
Total o ' 4860 13 379

Note 1: One tomame: bellh for small shigs and two gene;al cargo besths are plaraed on the

right bank of the Tuxpan River.

2:uts enouyx 16 plan two bulk targ& berths according to fater deiail study,
3:9 be:lhs vnll e mmlmcled in the new porl Arés.

Dela;led e\ammal;on mncluded that 12 bedhs were enough because bulk cargo could be
handied ““h 2 béﬂ Among the 12 betlhs I containes bedh for smalt ships is desired to be
loctted dni the "i?.ht bak of the Tmpan river for the purpOse of early operation, and 2 existing

conventional borths are wsed for general cargo so the other 9 berths will be constructed in the
%W port area,




(2) Container terminal i
(a) Dimension of container berth :
The container berths aré as follows:
Table Vil-343)” Dimention of Contabier Berths =+ = -
. veces- | of | iigorn § o Totablength . -
A -] Length ajienga - 01 o
“Shipsize ﬁg‘ . bé“hfi beo:'h B R
' ‘ - depth | New L 2
| P e 1] I
Container berths : . -~ 4 3 I
Forlageships | 3, 000 TEU (maximum) | ~12m 2 2] 300m
For small shigs SOUTEU(a\e;age) =Rmj 2 e 300 .
Note: Very few 3,000 TEU containet ships ¢an be used in 12 Om deep
(b) Handling and storage facilities o . s

Container handling and slorage facilities are planned a!‘ler the examp?&s of Ihc !apsne-a
confainer yards that ¢an handle on¢ mitlion tons pet berthi ina year. The dela;ls are shownia
Table VII-3{4) and Fig. VII-3-(2) = (3). If conta;ne[s a[e to bc handled by the lift-on l:l‘m’l .
(L0~LO) system, three systems may te adopled, Ihél ls. :he chassns system the slrad&‘-
carrier system and the transfer erane system.- Smcé lhe \has.s:s system requ;res 3 ]al‘},ﬂ yud
space than the other systems the straddle camer system and lhe lransfer cmne 5) atcm ae
used in planning the layout. As fof the smaklt ship beﬂhs it IS sufﬁcient to ptonde a fml;r-d
crane and cargo handting eqmpment which is matched wﬂh lhe Crané, Theu capamy cale
increased for larger ships when Lhe cargo volume jncieases m lhe l‘u[ure
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(3) General cargo terminal
(a) Dimension of general cargo beuhs
It is assumed that iron and steel, steel tubes and plpes wﬂl be handled by speciahzed *hr-;
and the other goods by convéntionat ships. . s
The dimension of generat cargo berths are as follo'.'-s

Table “'l'l-.‘i-(sl)'i Dihe}\si&l{ of Geéerai CatgoB rl}ls o

Maximaa ship|Necessary wzl:ér \=,st-er o[ 2 Lengtb sf] i Totad
size depth bérths i ) Lobewth | T lepgih
: R - J¥otatfRev wore] . L. ;- fotal | Kev bk
R - L : i o B ) PRI — = e
Cecaral cargo berths ) : i 1 s L : !‘,2_&'1‘ : 8120
For special carrier 0,000 ks -12 = | 3 o3 e B 00 ‘|- 600
For convenltional shipgs] 20,000 -3 - . 1 1 500 E 29

(b) Berth occupancy : SR i I -

General cargoes to be handled in 2000 compnse ?49 lhousand (ons camed by spe\mze.!
cargo vessel and 408 thousand fons carried by’ conventional 3argo \essel The bty
occupancy rates for sp«.uahzed berths and convenlional berths aze a5 foilows

(1) Specialized berth _

Caigo volume: 749,000 tons

Average volume of loaded cargo per ship: 8,000 tons

Cargo handling eqmpmenl Ship’s gear '

Cargo handling capacily: 90 l[h 30 I]h x 3 gang) - _
Car2o handting hours per ship:. 8 000!90 88 9 hours —‘. :
Number of calling vessels: 749, 000[8 000 93 6% 94 \es.sels
Berth occupying hours per ship: 88.9 + 2=90.9 hOllls :
Total beith occupying hours: 94 x90.9 = 8 544 6 hours ‘
Beith occupancy rate perberth .~ - P

When 3 berths are prepared: 8,544 6[6 000 (300 da)s :-( 20 hours!day) x3= 0475
(ii) Conventional berth : :

Cargo volume: 403,000 tons ; :
Average volume of loaded cargo per shlp 1 000 lons i
Cargo handling equipment: ‘ship gear - : C
Cargo handling capacity: 45 t/h (15 tlh X 3 gang)

Cargo handling hours pes ship: | 000[45 22 YA
Number of calling vessels: 403 000] 1,000 = 403 ws;els
Berth occupying hours per ship: 222+ 2= 24 2 hours -

Total beith occupying hours: 24.2% 403 =9 332 6 houn.
Berth occupancy rate per berth

When 3 beiths ate prepared: 9,752 .6/6,000 (300 days x 20 hours!da)') X 3 051l
Storage methods by cargoes are assumed as foi!oas
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“Table VII36) . Handling and St}s;age_.\ie.hod

(Uml 1,000 tons) (Tola])

o o : Storage{a;]:l;.:s .

Item - it} o Transitshed  F 7T N

. . ; ] . Op-ci;’;rgmge Warchouee
?&u_&dsteel__ ST - : . 1002 729 .
TubesandPipe's;_-{_ catbes o ) 1005 131
Sfto.- e b S IR B
(‘ap:!algoods A 50% 43 1 | ' som 43
{‘onmmetgoeds T m 105 _ . 0% 105
Ayl-cu!luul Pxodu-.ls S - 80% _44 I o . 0% 44

) Slorage facnlmes : R .
The requ:red afea l‘or the (;ansnt sneds is cah:ulaled by the following formula:

N . N -
V= = ) Qb"‘ - T 3
W oK awﬁb C nRaw T _ 7 . gvnlgs)

where, - J\'a' storage capauty (t)
: - annual volume of cargo handled ()= 192,000 t
rate of rolatlon (hmesf) eér) 20 !:me;j) ear
. Cargo s!orage t‘apacnly pe; unit area (l[m’) =15 (fm
breadth - - ‘
tength ... . - :
_‘number ol' bu:ldmg:- ca!cu!ated asa <mg}e unit
¢ - caigo storage capacﬂy 0s
I92 000 - .
lx20x0 $x1. S I? 800 fu?
150m x 35 m x 3 houses IS 750 m?
150 m x 35 m x 1 house 250 m? planned for new po:t
The area for W arehouses ;.s also ¢alculaled by equation (Vi1-6).
In this case, assume R= 10 and a=0717, -
192,000
= Ix10x0.7x15 18,280 m?
150 m x Sﬂnl'q’ihouses 22,500 M7 : :
150 m x 50 m x| house = 7,500 m? planned for new porl
The area for the openstorage yards is valevlated:

N N EE o -
Wax=g A= e Vi)
R WA B ='I:€ cUeadR ‘

Where, W: cargo storage capatity (toris) - -
N: annual volume of cargo handied (tons) = 903,000 t
R: rate of rotations (timesfyear) = 10 times/yeas
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A: required area of open stosage (m’)
w: volunie of ¢cargo stored per uiit atea (tfm?y £2] O tfm?
o rateofuse =07 : :
903,000
0 7x2.0x10
150 m x 150 m % 3 places = 67,500 m? planned for new pén - B

= 64,500 m?

I g

{d) Cargo handling equipment o L.
Ship’s gear is appropriate for handling the cargo so no use ol' any speaal wha:t Uem 5

considered. The following machines are required | (’or ca:go handlmg (Table Vll 3 (?))

Table VH-3{7) Cargo Handling Equiﬁhﬁﬁt :

\‘umber of \Iachinés
achin Capacit . 7

Machine a_p . y. Total ~ | ‘\‘m Poﬂ
Forkdift 251 ET B+ I

. 351 46 i3

- 100t o8 -
Trailer head i !0 . ' 8
Chassis S _ Y. 1 0 16
Mobile crzne : 1501 R T b |
Platform 1501 SR B -t '

Note: (1} Total 6berths
(2) New Potl 4 berths

(4) Bulk caigo terminal - el ‘ o
{2) Dimension of bulk cargo berths T
Dry bulk cargoss to be handled in 2000 compnsé 300 théuzand tohs bf (‘eménl lmror‘ei
in domestic trade, 359 thousand tons of nonfeirous mefal’ ofes nmponed m forengn trade 1d
317 thousand tons of fertilizer imported in foreign and domestic frade:- #1 - «

The beith occupancy rates for the cement; fe:lmzer and nonferwus meial ate as l‘o.!oif
(i) Cement : : R

Cargo volume: 300,000 tons B SRt e
Average ship size: 6,000 DWT (Maximuf: 13 000 DWT)
Cargo handling equipment: Pacumalic foader
Cargo handling capacily: Nominal 230 tjh
Actaal “210t/h ,
Cargo handling hours per ship: 6,000/210 = 28.6 = 29 hours
Number of calling vessels: 300,000[6,000 =350 \'(‘SSle Tt
Besth occupying hours per ship: 29¥ 2= 3 houis -~~~
Totat berth eccupying houss: 1,530 hours
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Berlh occupancy rate per berth: 1 550[6 000 (300 days x 20 hoursf{day) = ©.2¢
(i#) F’eruhzer o - _

Cargo \olume 311 ;000 tons . b

‘Average \olumé of toaded cargo per shlp 10 000 tons

Cargo hand!mg éqmpmenl Un?oade:

Cargo handlmg éapacuty ‘Qommal 600 t[h

ST Aclual 480 t!h
' Cargo handhng hours ;)er ship: - lO 000f480 ‘20 8 21 hours
: Berth occupymg hours per shlp 21 +2x ’23 hours
umber of calhrg \essels 317 OOOIIOOOO 32 vessels

‘Total berth occupymg hours 32« 23 =136 houts

. Berth oé«,upancy rate per berlh* ’336]6 000 (300 days x 20 houlslda)') 0.12
(m)\‘énl'enous metal = cl

Cargo \olume 359 000 ions ' '

A\;etage \olumc of loaded cargo per ship m 000 tons

Cargo handlmg e:;unpment Unioader it

(‘argo handlmg Capau:lty- Némmal 600 (lh

AL Aclual 480 t/h

(‘argo haﬁdimg hours per ship IO 000!480 20. 8 21 hours -

Berlh occ*’upymg hours per shyp 20¥2= 23 houts )

Numbér of faﬂmg vesséls: 359 000[ 10 ,000 = 36 \essels

Total belth ouupy’ng héurs 36 X 23 828 hour:

Betlh occupancy fale pér bellh 828[6 000 (300 days x 20 houlsiday) 0.14
 The adual av etagé \olumes of cargo loaded pé; shlp in 19?9 wis § ,500 loas]smel as
mdscated in’ Tab!e VIL 3—(8), fof domesuc trade buik CAEGOSS and lhey are somewhat
 smalter. lhan lhe planned 6,000 lu.‘ms And it is desirable to separale beith by kind of
CATED.. For Ihese ‘e.’ssons in spne of a hme tow berlh occupancy rate two berths, namely,

a terden( betth ?md a berth for femhzer and non!‘elmus metal ores are planned as Tablc
VIl 3{9) ‘ : : i
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) Storége'faéililieé
(i) Opén storage area. C S
The required area for open storagc for nonfenous melai
area for the general €argo le:minal by equation (VII-7).
Supposing &= 0.5, R = l2 limes!year and =7 Um' itis calculaled as follows.
L 359 000 ; :
A1 052, 0x12.0 -8 5” '"2
160 m X 60 m 9,600 m" is planned for new posi
(i) Cen’lenl silos 3
Ce;ﬁenl s:los fot the ternent beiﬂl are calcu!ated by:
i ‘Nwa T A
R f _
hhe'n;, v: s:lo capdc:ty (lém)
: . Ne -;'_annual Yolume ofcargo handled {tons)
;TR f'fale of rotation (hmesj;ear) 24 timesfyear
AL effe«cme factér of sdo (1.3)
e 7allowance(l S) .
300 000

=2 31 s
V= At l3xl$ é4 s Ion

irs OOO»!Gh capac;ty sﬂos (¢IS X H19 m) are prbposed
24357!5000 =48+% .

5 51163 are tequ:red ll' 1I is assumed that four times of the silo area is needed for the

i5 'delennined similarly (o the

v_.

(IS m'x i9 m X S)X 4 6 840(:11’)
50 IS(} M X $0 m = ? 500 n‘l2 planned foi new port
(m)Warehouce area :
The rtqu:red area !‘or bulk warchouses for fertitizer is determined using the same
equation (\’Il 7) as fot lhe geﬁera! cago terminal.
Subamuhng G207, R= I? hmes[) carand w =S5 t/m? into the equation,
317 000
07 I2 50
160 mx iOm = SOOﬁm’
50 160 m x 50 m planned for new port.

"'7547;11' :
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(c) Cargo handting equipment .
The following equipnient are sequired:

Table VI1-3-(10) -Handling Equipment > * -

FIEA I SR

Equipment " Capacity of quantily - <7
Unloades _ T s 6(0[[]1 EFTR IR EA
Belt conveyor o 1set ; ' s
Stacker 7 00U e L
Rechimer SO0t G
Truck dump station (for trucks) '
Suzge bin (for s2ilway) ' ' _ L
Trimming doZer N IR S § b
Angledozer : S RS § 7 S R
Bulldozer : S BN 1§ ¥ A T
Preumatic convey o R C Ll D LT

In accordance with the above studies the ia);éia( and dnmensioﬂs of the co:nmercaal p;ﬁn;;
proposed as Fig. VI1-3-(4) and VI1-3(3) fot the plan B (recommended plan). =2

T e et
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