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CHAPTER V. NATURAL CONDITION OF TUXPAN INDUSTRIAL PORT

I Meleoroibgiéél Cbn%iilion; .
1§ Temperalure

\1onlhly nieaﬁs l‘or daliy max:mum mmlmum and a\erage temperatures from 1977 to 1981

ohserved i m Tuxpan are compared wnth lhOSe observed in Mexico DF in Fig. V- -1(1). From the

figure, foliowmgs can be underswod

) The lemperalures m Tuxpan are cOns:derably hlg,hef lhan those of \lemco DF by almost
IO"G for lhe daaly manmum 5 C for ihé dally mmmmm and 9°C for the daily avérage,

D Seasonal iemperalure dafferences m Tuxpan are larger lhan those in’ Mexlco DFE. In
Tuxpan, lhe lemperalures are \ery hlgh froni May t0o August, 2nd somewhat cool from
\osember to February S et :

ll is obuous frOm lhe abme lhist femperatures in Tu\pan are fam) hng.h As already
mennoned in Cha ptet lV 2, wslh the progtess of the Project, the population within the Area can
te expected (o rap:dly mcrca;e But the h:gh {empetalures of the Area may prove somewhat of
sn obstacte to funher |mngmtwn into this arca, The degree o “h:ch these high temperatures
may prove an bbstacle cannof be estimated, bul all we can'do is to compare the temperatures in
Tespan with Ihose ol‘ Iarge cmes in the world. :

Fiz. V- I-(?) shom a companson of the mon!h!y average tesmperatures of Tuxpan with those
of Bangko‘k and (‘asro It can be seenin this Fgure that Tuxpan’s teinperature ties between those
of Cairo and Bangkok Thus :t is Inkely lhal although ‘the tem peratures of Tuxpan are hngher than
these in. othel citi¢s sitvated jon the hngh!and in Mexico, they. will not be a severe problem
hindering :mmtgrfaho_n 1,:1_t0 ,th_e’Area_fmm outside. -
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Fig. V. -1(1) (‘ompanson of the Temperatures in Tuxpan with those in Mexico DY
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Fig. V-1.{2) Comparison of the Temperatures in Tuxpan with those of ("a'i'i_é ‘énd_Béﬁgli:ok

t-2 Wind

(1) Strong wind

Table V-1|(1) shows monthly muximum wind velocilies and their dicections observed in
Tuxpan for ten years from 1971 to 1980. The strongest wind observed in this périod was 42
mfse¢ with the northern direction in Janvary 1978. Fig. V-1(3) is Oééu!ten'éé_' Frétj'UEnéies of
these strong wind directions wilh parameters of several wind speed scales. It is sen that the
predominent ditection of the strong winds is North. Winds whose velocity is more than 20 mfse
are also frequeat from North. To say the seasonal characteristics of the strong winds are i
follows. In winter and spring from Oclober to hrlay, the strong winds usually blow from North,
while in summer from June to September, North Fast to South Fast direction are ako
predominent in addition to Nosth. The reason why in winter strong winds blowinél‘torh Noithis
due to the ml'luen-.e of the monszoon called “northem™. -

Here as an another cause of the strong winds, hurricancs will be dealt. Thete were 21
hussicanes in number whose cenler passed through within 100 km from Tuxpan’ uiy during 26
years from 1952 to 1977. Most of them occuired from June to September, most frequently i
July. This fact indicales thal the proposed site is one of the region oflen altelked by husricanss



Tablé V-l (I) Monthly Maximum Wind Vcloc:ly and Direclion in Tuxpan
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Fig. V-l-(.}) Occurrence of Monthly Maximun: Wind Direction and Velocity
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Fig. V-1-(4) is a cours¢ and observed meteoralogical faclors (a(omospher iC Pﬁ?ssure and wing
velocities) in Tampico of Humricane HILDA in 1955, which was one of lhe blggest humceu;g

struck on the coast of the sile,

Couse of Horicane HILDA

{Source: Atizs & Hurneare)
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Fig. V-14{4) Course of Hussicane HILDA and'sfeleo;'qlogigal D_alz_; Qbsf'e'ﬁ—_e'q in Tampico.

(2) Ordinary wind

Table V-1-(2) shows monthly average wind velocities and predommanl mnd duechons
Tuxgan for the same period of strong winds. Fig. V-1-(5) is a f;equency d;slnbuhon of e
ordinary winds. From the table and figure, it is found as foltoms

1) The wind speeds averaged for ten years ate wslhm \alues of 4 5 to 7 5 m[set \‘u'lr«i
velocities in Januasy or February are in genesal the sllonyest ina Year
2) Predominanl wind directions throughout the year afe summarnized as follows.

_Month _
Devember — March
April — September
October, November
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. Table V-1(2). Predominant Wind Velocity and Ditection in Tuxpan
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Fig. V-1(8) Frequency Distribution of the Peevailing Wind Direction
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1-3 Precipitation
According to the obsérvation data in Tuxpari for 5 years from’ 1977 IO !981, annus

precipitation varied considerably from 630 mm (year 1977) to 2,040 mm (year 1981). A\erag
annual precipitation in this period was 1,271 mm, A\erage monlhly preﬂpllalmns in Tuxpa;,
were compared with those in Tamplco and \ienco DF in Fig. V- l-(6) PR

1) Annual precipitation in Tuxpan is much moie lhan that' o!’ Mexlco DF {almosl 75 percrnl

up) and nearly equal to that in Tampico. - .
2) Peecipitations from June to November are 0. su‘bsianhai ihat they compnse “close !o

80 percent of the annual lotal

Cixarad y e
hsid ¥ : [

F£3521 ) ]_3)3 - |§1 . ’ ‘-.."l

Fage 194 ~ 1350 R

133 ~ 1363

Precipitation {mm}

Fig. V-146) Compari i
Tomoeg " of monthly precipitations in Tuxpan with those in Mexico DF and
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3. Sea Conditions

21 ’Ilde fevel St . _
Accordmg to (he Tlde Table tide levels in ’I‘mpan are descnbed as l'ollov.s

- L R ' {(meter)
- Probable maximum hlgh v’vater S ‘ 0.833
‘Mean high waler - 0.219
Mean'water- - L - i N 0
Mean low “ater : i. —-0.284
Probable mm:mum fow “ater --0.782

These va!ues show tide k\els (‘mly caused by astionomical effect. So, herein, extraordinary
hizh tide level mtl be talculated assumtng Ihat hde e!e\ahon caused by a hurrine will be pited up
upon the mean, monlhly hlghes{ water level.
At finst, from the Tide Tab!e in l98| mean mon(hly highest water level was obtained as 61
¢ above the méan v-alér !e\el ‘Ihen hde e!e\ralaon due to the altack of the hurricane might be

well assumed 1o be a’‘stm of atomosphem. depresszon selup § and wind setup r as shown in
equation (V-1 ) :

A=t tt ey Ap ¥ k———(U cosa)* e (v-1)
where  Ap: Depression of atomOsphénc pressure (md)
ke Coeﬁ"ctenl _ ‘j--,r—:'. '
F: - Fetch lenglh (km)
h: wafet deplh (m)
U: “Wind vetéeily (mfseu) : |
- a':- "='Angle bei“ een \tmd dlrednon and normal to the cosst!me (degeee) _
Now suppo-.-e a humtane haung such dlmenswn as fip 40 mb, U = 30 mfsec, and a=0,k=

18 x 107 (Coldmgs \alue), watér deplh as shown in Fig’ \’-3{3) then Ah = 100 cm was
oblained. Therefore the exlraérdmary h;gh ude !ewl is supposed to become neatly 160 cm.

22 Coss!al (‘mrenl e

Fig. V2. (l) shows a !o-:elton ol‘ coastal current ﬁeld obxemnon carried out by SCT in 1982
lo:elher \ulh éurrenl dnéclmns Resuils are’ al(ogelhet summanzed in Table V-2-(1). Current
§peeds at the po:nt or upper l&) et (about a qualler of the w ater depth below the surface), middle
byer (about a ha!f of lhé Watér deplh) and lﬁ\\er lay et(abc-ul three quallen of the water depth
fiom the surl‘ace) \\‘ew obsen?d b)' tracing l'loaters p051t|0ns at every 1S minules. From the
teble it can b?e"u'nderstood lhal the current’ nm\s sou!h\\ard regardless of the tide (Mlood hde
etb tide) with’ thé \eléc;hés less lhan 0. 5 m!sés, almost less than .35 mfsec. Upperla) er curtend
Seeds are fas!er than middle and !omer la)e{ <peeds

-3~
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Fig. V-2-(1) Location of Current Qbservation and Curré_ng_Dirgclﬁ_ogi

Table V-2(1) Result of Coastal Current Obsenvation

Trial Dzte fTest] Tice ] Tide Layer ;hi;:c \'la?;:::)f‘:hﬂ# t;::s
10:10 ‘Uprer A C] 0.3 - 0.83  |:0.3% .,
1 % fleod | middle A 0.25 - 0.35 | 0.29
| 11:50 : Lover A 10,16 20,26 |0.20 i
24 12:00 | 7, [ Bgper A 0.18 -0.32 _|0,26 -
March | 2 $ eth Hiddle A 0.11 - 0.2 - - | 0,18
1532 15:25 _ Lever |- - B 0.08 - 0,19 - § 0,14 °.
15:30 Geper 8 0300 T16ar
3 1 1SN Mizdle 3 0.10 - 0.%4 0.2
i 12:10 Lever 1 B | 0.05 -~ 0.08. g.0r :
16:4) Upger B 0.24 - 0.38 - ].0.22.7%¢
” 1 1 €locd | Riddle B 0.23 - 0.29 0.25
March §——{-13:13% Lover A 0.13 < 0.25 © ] 0.36 -
1522 13:35 1 freca ] Veres B 10.33-040 {036 >
2 LI e Middle A (021500 X 1
16:25 - Lower § A -1.0.15 = 0.20 5 {.0.12 °,
10:55 Uppee A 0.14 - 0.3 {016
_ 3 ] f by Hiddle | A | 0.06:- 021 1] 0.08: :
1 | e 13:45 over | A 0.06 - 0.11 0.03
1532 13:50 - Upper | A 0.19°« 0.2y -1 6,327 "
2 i ebh Niddle A 0.10 < 0.8 | o427
1o lasss ) Lver 1 B 0.c2+ 0.1 -1 901 &
8:23 Waoer - - A K 0.19‘0123 S o_uzli‘:.__
1 § eby Hiddrs A 10k -0,20 0 ] b
N 10 ¢ ‘Lg_%‘l -l Uover A} 018 - 0.20 -].0.1% .,
111 i;%?t , M:03 ) tpper 5 014 - 018 0.15
Vol ftoss | Bidle ' 8 foa2-0.2 .14
o L 15530 8 TP pewer .5 __{0.10 < 0,14 0.13
15:42 Upper 3 0.08 - 0,20 0.16
3 I -] flos3 | micdte .3 0.08 -~ 0.13 <f.11
| 18:52 tower
(Sourcer 5¢1)
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2.3 Waves :

As already ménlldned in Chapter ItI- S, the existing Tuxpan port locates i inner of the Tuxpan
fivel. Thereforc as prO(eClné facilitiss I‘rom waye mlruslon there only exist a pair of small scale
{raining jeltles ‘al the river momh llo‘.sever fof the new port site retaled with the Project, as
described laler it mll meﬁlabty focate ‘outside of the river in respect of the scale, where
constructions Of breakwaters w;il be mdlspensab!e In the design of breakwater, it is the most
important to estu’nale pn‘:q&etly 3 scalc of maxlmum 3c:mg Wave (desngn wave). Generally such
step is used in determing the desu?,n waves as: :

1) Wave dala co‘!lechén measurement or lundcasted data

7) Statistical analysis” - e

3) Delermmahoﬂ of déepwatef “avm dunens:on

4) (‘aiculauon of wase&eformahon ' _

However, no wa\e measmémen! has been camed oul in the s:le following melhod was used
indelerming the desrgn wa\es R . e

D First, a model humcane uh:ch w:!l cause the mosi dangerous wave 1o the site will be
supposéd ST

?) Based upon the data of lhe hypolhehral hursicane, of&hore wave heighl and period will
be deﬂdéd using S\{B method. o :

3) Wave helghls l'or waler depths rele\ant to designing port facilities will be oblained by
taking mio comlderalwn v.aw, altenuahon caused by sea bottom friction and wave
defonna!zon su_‘ch as_wa\e sefraction, shoaling and breaking.

To simplify the cai(:ulaliolri,i followings were assumed.

1) Husricane HILDA a:l';g’gdg menlioned in Chapler V-1 was adopted as a mode}. Based on the
obseived meledrological data in ’i‘anipico shown in Fig V—Hﬁ), wind \‘éioci!y of 35 mfsec,
time duration of 6 hours and fetch length of 200 km were assumed.

2) Wave direction coincides with wind direction. When recalling the predominant strong
winds darectmns mentioned in Chapter VI-1, wind directions accompanied by the husricane
will be more probable from North. However, in our calcu‘lahon wind (wave) direclion was
assumed to be cons!ant fmm \’oxth Easl Ihal is more dangerous m desngmng the port

3) The sea bollom has siraight contout Imes parellel to the coast. Water depl‘hs offshore
from the coastline is indicated in Fig. V-3{3) shown later.

Asuming the aboves, detpwaler \aa\e height and period oblamc‘d from the wave hindeasting
drzgzam by SMB method were as follows. . ... - - _

 Wave height Ho=9m
Wave penod =13 S& .

In order to verify the \a!ues, a following com parison was made Fig. V-2—(2) sho“s a ielation .
of significant wave height and non- exceeding probabilily of wave occurrence at the Area 15 and
n extracted | in the O\ean \Va\e Statsshcs (OWS). Offshore wave height 9 m corresponds (o the
Neurrence pmbab:hly ot‘ Q 01 peru’nl and 0.06 peuenl respeclively. 1 the data in OWS were
Rlained from. danly obsenahon ‘these probabilities cotrespond to occur once for 27 years and

186 years respectively. Tlus fact might prove the validity of the offshore wave height hindcasted
atove,

’ ~ 115~
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Fig. V-2-(2) Non-Excceding Probability of Wave Oceusioace

Waye attenuation due to the sea boltom friction was caleulated by the l‘ollom,z
Bretschneider and Reid’s equation, ‘

H 64 7> fH,A 2 2 o S
r__LZ__[l ® fH, x(.ﬁ__) _'u_l(‘%L____ R YY)
H, 3 g n \77 sinh?{2xhfL) . .

Where  Kp: Wave atlenualion coefficient
H, : Before atienuating wave height (m)
H;: Allenvating wave height alter propagating AX m (m)
f:  Bottom friction coefficient (=000 '
h:  Water depth ()
T:  Wave period (sec)
L:  Wave length at the water d¢pth h (m)
Ks: Shoaling ¢oefficient - : R
Offshore wave height 9.0 m will altenvate fo 7.8 m when the \s'a\'e'ptégfess'-es’f'mfn offshore
1 30 m of the water depth for aboul 20 km distance. Finally Fig. V2{3) is 3 pesolt of
significant wave height at the relevant water depth, which was derived fmm taking into accounl

wave deformation due o wave refrac clion, shoaling and breaking under the e\:ltamdmaf)’ "J'
tide level +1.6 m.

=6
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3. Topography, Soil Condition and Liftoral Drift
3-1 Topography

(1) Land
Fis. V. (1), topographical map of the proposed site of the Project was made by combmzr;
an existed map mlh the results oblamed by thé aerial photographlc suney execu(ed by SC]‘ i
1982. In this figuse, the contour lines in the coaslal area “erc alko drawn bésed on lh; sound[rg
survey carried out by SCT in 1982 Topograph:cal featurés of the area are as !‘ol!éms :
1} In soulhern pail of the Tuxpan estuary, lies a vast coastal plam Approm‘nale size of the
plin is 12 km (N-S direction) and 7 km (E-W direction). :
The almude of the plam is almo;l less lhan Sm, moslly 0- l . S
2) A stream named Tumiilco pours into the sea lhtoug,h the cenlra! palt éf the p!a;n
3) Thete is a group of hills whose height is 30 — 40 m abose sea waler le\el in Tumslco.-,[
the center of the plain. S s .
4) In the sw ampy arez, on the right bank of che Tuxpan esluary and 3rouﬁd thc Turmlco
stream, mangrove grow and stightly higher aseas are used as pasmres ' :
5) Except for the coeastal plain area, the land undulates. It is supposed that lhis area wis
fonmed by erosion of sedimentary surface layers.

-~ 118~
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)] Beach : :
The fo!lowmg afé summanes of the beach profile for
towgraphlcal beach suwey executéd by SCT.
1) Beach: wndih tangss from 30 t0-50 m. Beach slope is somewhat steep,
rnging I'rom ll? = l[lO
2) Height of the beach ctiff fs 3 to S m above sea level.
3) Just behmd the beach les a series of sand dunes whose helghl arc 4 — 6m.
Fig. V-3- (2} shows thc beach profile about 10 km sOuthward from Ihe Tuxpan river.

the proposed site based on the

with inclination

(;5}

altitude -

439_1_‘}76!
? -
—¥ () 50 00 150 Zaot™
- o~ atxve 1om horeline
" Fig. V-34{2) Béach Profile
{3} Sea bollom !

Contour lmes of the propOsed s:te are. sho'n.n in Fig. \' 3{!) H seemis that there is no reefin
the sea ‘aréa of lhe' pmposcd sité because there are no abrupt changes in the sea boltom
ﬁ‘ﬁl‘!;,urahon Water depth, distance from the shoreline, and boltom slope are listed as follows:

" Watéi depth 75 1. - R | Distance from shoreline ' bottom stope
S e = 05km - Y100
S [ SR e S 1w ' UQQO

-15° : 4 km o 14500
qm 6 “‘k'm' SR 11400
Fe V-’*(B) sho“ S the refalion of Waler depth and distance offshore.

. ~121-



—» distance offshore from coastline
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Fig, V-3-(3) Sea Botlom Profite

3-2 Soil Condition

The location of borchole surveyed by SCT in the proposed site is shown ia Fig. V-3{§)
Typical soil profiles are shown in Fig. V-3-{5), V-3-(6) trespectively. Oulline of soil ¢conditionisas
follows.

Soils are classified as CL (sandy clay — silty clay) and CH (clay) in accordance with plasticity
chart (shown in Fig. V-3(7)) of J.U.S.C.S. (Japanese Unified Soil Classification System).

According to the soil profite, N-value and plasticity chaﬂ it is estimated that the upper fayer
is alluvium cohesive soil and the lower layer is diluvium cohesivé soil.

The upper clay layer shows a high plasticity and a Iarge N-value as compared \mh Japar-evz
typical affuvium cohesive soil. . : : :

The lower silly clay layes, more than 50 in N-value, scems lo be adequ:&le as (_he bearirg
stratum of the structures such as quay wall, revefment, et¢. Fig. V-3(8) thtough V-3-(10) shoss
mutual relations of clay, water conteal — liquid limit, water content — plastic limit, water

content - plasticity index. In these figuses a correlation of alluvium cohesive 50il in Japanew
porl is also shown for tefereace.

From these figuses, the following can be seen,
The plastic limi¢ agrees approximately with the correlation of Japanese cohesne soOit while 0

liquid limit and plasticity index show a large value as compared with Japanese cohesive soil.

Fig. V-3(11) shows the distribution of bearing slratum (N-value more than 50) in 112
proposed site.
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The depth 16 the bearing stratum from the surface in the proposed site js as follows
ﬁalﬁe ofarca depth
Tumilco and its surrounding’
beach of the Tumilco siver 10 — 15 meters
from Los Natanjos to Paise$ Bajos 10 — 20 metérs

* from Punta de Piedra to La Anligua
other arcas

5 — 0 meters

S — 10 meters
more than 25 meters

Anordmg to the bonng data of Muelle de Allura, the bearing steatum from the mouth of
Tuxpan river (o Cobos appears moré than 25 meless below the sufiface.

From the outline. descnbed above, it is necessaty to pay greater alteation to struclure
construction in the l‘ollomng areas from the mouth of Tuxpan river to Cobos, in the basin of the
Tomilco river, and from Los Naranjos to the beach.

For detailed plan and de«lgn, unconfined comprm:on and Consolidation

fest elc. are
equired.
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33 Beach Material - oiesah o
' Beach siaterial investigations 4t thé proposed site weré carried out by SCT along the coast; $
to IS kin southward from the Tuxpan siver at 0.5 km intérvals. Béach materials weie sampled at
six points respectively normal to the coastline, i.e.;fduh"é;'baékshére; fotéshore, and water depths
of ~1, =5, =10 m.Grain'size and Spécific gravity were measured for alf sampled beach malerials,
Fig. '\?aj’{i'2)"3h‘oiv§s"a'v'é?agge"s?if;‘s of 'hiéditnr_'ri ‘grain diameter af diffesent sampling points.
From the figdte, iteahbaseen a3 foltows:~ =~ . . 0 -
1) Grain'sizés aréaboul 0.2 min' (fine'sand). + - R L _
2) Grai;i s:i'"ze'sf'i_ﬁ"the'surf Zone {—t m) are a fitile latger than those at other points. Spécific

désity isaioind 2.7 2.8, 7

fomm)

medium grain size
=)
o
L [y
-
v

a1l : - {Source: Resumen del Analysis Gfa?u!ornei«im SCﬂ
Oune . Berm . Estran ~1m -5 10

Fig. V-3.(12) Grain Distribution

4 Littotal Diaft -

Itis névessary t6'do a number of studies and investigations to evaluate the characleristics of
ittora] drift at a beach, IlOWé)‘ff. Aiﬂ'lh?—,(‘&w of the shore at the proposed site, little data is
waladle. Therefoie, using what data does exit, and based on the site inspection, littoral drift
along the coast of the proposed site will be examined.

3“_ appeats-iﬁa! lhé— diret;ibh,éf sediment teansport atong the shoteline is from North to
South. This can be deduced from the following facts. '

1} The sand spit extension in the Gulf of Mexico scems to be in a southward ditection.

—135—



2) The north beach of the Tuxpan river is wider than the southbeach - ;. cosert oo
3) Strong winds blow predominantiy from North, so lhat the waves gcnemled by "hesé winds

are also predominantly from North.. : . . 7
4) The coastal current flows North to South. e et e -
Fig.. V-3-(13) shows the contour changes oblamed from the soundmgs in January and ]u-)
1982 carried out by SCT in the area from 5 to. IS ki, soulh\»ard from thc Tuxpan twer n i
obvious that the contours shifted coastward, meaning erosion, in ‘the pcnod from }anualy lo JUT)'
1982. The reasen why such contour shift occureed is not clear, whelher it resplted fmrn Seasony

variation of simply survey €ffors. S : Sl _ R
Estimates of the actual \olume of hllora] dnf t a!ong the coast are not oW possnble b.ec;g.,.;e

of insufficient data.
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4. River, Channet Siltation
4-1 River

(1) River discharge : _ L |
As alrcady mentioned in Chapier ll 1, lhree b;g rivess named “Tuxpan, ('azones Tee ot

flow through the Area and pour into lhe Gulf of Mexacé (See Fig. V4:.(1)). Tabfe V~4{I)sh0“
the discharge charactensucs of thede mers Total annual d:scharge of theée Ihree n\ers amom,
to about 10 billion m*. As for annual and momhly d]scharge vanatxon thcy can be deduced rltn
the following example of the Tuxpan Tiver. : : S : e

’[‘ablé \'—4-(“ .Ri\fier Di.schargg_e r

Rj.‘;e;}' T’ux n - i‘azs:ines B | 'Teco‘iﬁ{h
2 (1960 - ) (1950=71) |' (1962 ‘}7)

Drainage e 43410 | fe00 D 7012
Annual discharge | milkon m* 2869 131, 5817
Maximum discharge m¥fsec 1,505 _ l 448 3053 _
Minimum discharge m*fec R 3 1] :
Average discharge - | mfsec. | 8970 43.47 ; ‘ 1844? _
Note: 1) Till Alamo station R ' ) ' -

2) Till Poza Rica station
3) Tl Remolino station
{Source: Proyects Chicontepes)

Fig. V4-2) is annual discharges in the Tuxpan river !‘or lhé penod (‘mm 1960 to 1969
observed at Alamo obsesvation s!ahon Annual discharge of ihc river varied greatly, from 1.3
billion m?® to 3.45 billion m3. A\erage annual discharge in lhls period was 2. 5? balhOn m'. F2
V-4(3) shows monthly discharges in 1966. 1t is seen that’ tmm Jusne to \osembér Moty
discharges are large in accordance with heavy preclpllah()n s i _§

3
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) \!a\mwm uhhzable water SR :

Let's estimate lhe mauimum annual uhhzable watét volumie from these three rivers, assuning
Jin consltruction. F’mly, it it is a&sumed that up to 30% of lhe annual total discharge is
l‘[:.l!lab]e’ the maximum uhhzablc waler anl amount to 3 bﬂhon m? fyear and in the Tuxpan
et about 860 mllho'l m3 Secondly, acmtdmg 103 brochure of the Chicontepec Project, ghe

w,,] utzhzable \o!ume ot‘ the Wa[er per year was taken lo be 6 b:ihon m? under assummg |he
druclzon of 37 mulhpurpbse dams sk

't Presenl sﬂuanon arjd fi u{uré' plan ol‘ water uhllzalmn ,

Al presenl \eryfh ¢"of the’ waiér_ in ihé riveis s uhhzed Ac;ordmg to the SARII
m,fomauon about 32 & l]lon m* wﬁier has been used for ungatlon Polable watei has been
colected from (‘azones mef (Poza R:ca) and from Tutpan mer (Tuxpan) with smalt séale
fedities: e Puten o : o
Litte mformahon 15 a\allablc on the future pro‘peds ol' mer water utitization. But in !‘he
Fuipan Fiver, SARI! has 3 plan to constwc( a reseavoir dam mlh the capac:ty of 350 m:lhon m3
saler storage, l‘rom s\hlch nrannual total of 800 ﬂll“lOl’l m’ 0!‘ \\aler wilt be uhhzab!e and some
] lhou-and hedares of kl‘ "les_mll be lmgaied

4-2 ('hannel S:I!almn S :

Thete is né avallabfe dala comemmg lhe <|ltahon in ’l‘mpa:’t Porl 50 a :oug,h esumate has
t»m made I‘rom dala On_ the annual dredging \‘o“!ume in lhe emchng pon by assuming lhat ‘the
annusl s:!lahon \o!ume _Tearly eQua!s the annual dredgmg volume in the post. -

Table V4 (2) shcms aﬁnual dreadmg \olume at Tuxpan port from 1977 to 5932 me lh:s
tabie, annual nl!ahon \olume al lhe port has been calculated at nearl)' 720 thousand m3 of
akich siltation i in !he v.ater channel beh\een the porl en!rance and the fiscal wharl amounts to
$$0 thousands m’, near!y 76 per-.‘énl of the- total. ' :

To appfatse the Io«‘.‘a! qliahOn \olume mo chatls bel‘ore and after dreadmg were compared.
Oz¢ is the charf § m Augus! I98I the other i isin \iay 1982, Differences in atea belween these two
charls, at mtenals ()f '250 melen “atong Ihe rivet, are xho'.\n in Fig. V-4-(4). From this figure, it
e be seen thal in part ‘of the hatbour enlram:e and at the oullet of Tampamachovo lagoon. a

brge amounl of Siliallon has oaurted ('a!cu!ahons fot the \o!ume of siltation come to about
§10 lhonhand cubxc me!ers
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able V-42) Annual Dredging Volure In Toxpan Port- =+

ey
- 5_—__-1

“Access Channel till
Fisical

Celasa

_. Yt} t9mt
Dredging Place

998 | 1979 -

| Total :

371,448

230222 | 625,127

N . g |- ,,l-3>9-2?]

'3’,3?_2'.33'2

7| 27,500 18900 | 334

712500

=~} -

31039
185,(8)

Tabido

Pemex

_—

] aesan

4,550

Yatzs

HEEET

Teceical Peogoere

Pequenas Fmbarcasiones

i

Muracanes del Pacifico

T ns|

Tecomar

15926

. 1B}

Pesca

150,500

10|

Eukno

5,125

90.259)

Totlal

543,299

(Soucce: SCT)
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CHPTER VL. SOCIO-ECONOMIC CONDITION OF TUXPAN INDUSTRIAL PORT

1. malioru of l'nddiliies o
This seclion’s. task is to sludy and select the mdusines located in thc Tuxpan lndustna] Post
atcordance mlh the followmg pfocedures (see Flg VI l-(l))

“42a
Hegsonaloondil;on;
Reviewof PNOI - S : tor industsial focation
e T 'Se!wtlcmof industsies i
ISR B {tsutep) . L
i 2 I R ar— — 5a
: *‘“",i,ﬁwtfv 1. Analeasof.a!loited;.' 1o ] testéondinions
g .fwmprphn Woperfoles . 5 - Se'ectu;m bhndusmes - L_'m‘Ir mdust_nal_iomhon
S SEITaTE e o T P B {2nds{ep_] .
e Basfcwnceplfor = | SRR .~ S
Tuxpan indusirial L 3§ I -} Trends in demand and
b deelopmeat | lndusmaldeve!ownent | - [eueely of main producis
k= _ T ' ixogtam BE
" | Poit cargd volurme estirnation

) Flg Vi-l {k ) Flow Chart of Location of Indusfries

i
3

- (B Rmemng the P\I)l the bas:c slrateglc tarbels and the 'l‘uxpans position in the national
policy are c!anﬁed

{2) Rmemng the e'uslmg plan t‘or thé five key industrial posls, the significance of Tu"cpan
% lndustnal Por! de\elopmenl is clanﬁed in hghl of mtegrated industrial development poluy in
\i ) Bm‘d upon the abowe mne\ss Ihe bam concep! of the Tu\pan Industsisl Pevelopment is

; (4) lndusmes localed in the Tu uwpan lnduslnal Poit are seleded by two processes. In the psimary
 seleg !ton rtgnonal tond:llons for industnal IOeallon are aséssed and industries mecting these
_ mndmonsare sele-.ted EER T R : .
)} In the secondsry wlectlon fisst the locat condmons for mdusinal Iécation are asessed and
- industries ) meehng lhé&t condmom afe solected from the industries picked up in thé primary
seléction, “Then, lnduslne; also meehng the basié” -:onc*epl ‘of industrial development are
selected rrom l‘he mduslnes meelmg lhese regxonai and local ‘conditions for mdmmal
ecation, en by e e L
(6) The mdustna} de\elopment progeai - for the Tuxpan Industrial Port is formed for the
 industries temaining after the Secondafy’ selection. Tn this program, the production scale of
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plants and the time {o start operation ate set in consideration for 'Ir'ends_ in the supp,y.md
demand of main producls, the scale merit of plants and their unil scale.

(7) Finally, the volume of Tuxpan industrial porl cargo is estimated by domestic and foreign
trade separately, based on the consideration of cargo characténshcs their origing ang
destinations, and the basic pnnc;ple of model split in Itamporlalmn

{-1 Review of National Industsial Development Pian
The PNDI has established the following five basic strategic tasgels, already menhoned i

Chapter H. _ ‘

(1) To reorganize the production sltructure so as (0 give pnorliy to lhe prﬁducnon of bav,.,
consumer goods.

(2) To expand the exports and lo promole the de\e!opmen! of mduslnal sectdrs \mh hig
produclivily capable of effectively replacing the mxporls S o

(3) To utitize the nation’s natural resources and to innovate the mduslnal struc[ure in Ordcc o
develop the industrial sectors with hngh gross value added such as machme mduslnes

{(4) To decentralize the economic activities regionally and lo channel Ihe mxe:.tments info tke
cosslal, national frontier and other undeveloped areas.

(5) To avoid the oligopolistic grouping tendencies in industrial sectors with a hlgh growth it
and to establish the close mtenonne;hons belween the large-scale and smallfmedivm scek
enlerprises.

In order to achieve the basic stralegic targels, (n, (2) and (3) mnely pnont} de\eIOpmeL-l
industries such as agricultural and sea food processing, ‘capilal goods, durable consumer goods,
efv. have been designated. Also, the primary areas for industrial development ate chosen
achieve the target (4) and to dévelop the priorify-development induslries. _ :

Tuxpan Industrial Port is one of the areas to be primarnily de\'eloped_for_'igaustkies. atong wid
other key industrial posts such as Altamira, Ostion and so on. Thus, the industrial types located

sround the Tuxpan Industrial Poit will be examined on the basis of (he prmnly-de\elopr‘d
industries. , _

1-2 Analysis of AHotment of Industrial Functions SR

In this section, significance of industrial types located around Tuxpan is slud:ed in the it
of the integrated policy of industrial development in Mexico. . O

Most of the industrial funclions are concentraled in the \ienm (‘:ty mettopohlan ares,
which has a share of about 50 percent (on GDP base), and it is one of the most |mporlanl pety
goals to reduce this level by industrial decenteatization.- As one of the main steps to'.'.aﬁi s
taiget, development of industial ports in the coastal areais lakenup. - et

As for the ccastal industrial development, there exists a difference in the mdu:.lmluaho&
process between the Pacific and the Gulf coasl. Adding the existing Cenlral nghlands industi¥
zone, there are three Kinds of industrialized and polenl;ally industriatized zones c‘a-.h having K4
own characteristics. (see Fig. VI-1(2)). : . ;o

In the Guif Industrial Axis (1), such industrial poxls as Allamn'a Oahon ’I‘uxpan, Des B‘w
and Cobah are planned, making use of their own locational conditions, In the Pacific Indud®
Axis (11}, such industrial ports as Ensenada, Topolotampo, Lazaro Cardénas 3nd Salina Cruz &
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planned. [0 the Central Hightands Axis (I1), existing industrial zones of Mexico City,
srd Guadalajara are I'ound

Monterrey

1 GuX radsn o Ray

N Cetr o i e st Ay
B Pacfe b 2 Axy ’

" Leped ] 3 [ CONC

‘@ resroy

@ Comemet CF peris

Flg \'l l-{i) Thfte A\es of \'allonal Indus!nal Dey elopment (Comephon)

An allotment 01‘ mduslnal funcllons among these three Axes is recogmzed as a subje-:t for
further study. ltone\er, it shc)uld be pomted oul that {wo pnncnpal lypes of transportation
cefworks, vertical trampor(ahon lines through theee Axes and honzonlal {ransportation lines
connecting l‘hem \‘s ith” each- élhet ar¢ required in order to supporl this concepl. As for the
viytical lranspo:lahon lines in’ Axis | and lll cOasIaI shlppmg is expected to play an important
ok, and an establxshmenl of a national transport plan in thé industria} development policy is
strongly desired, .

There exisls greal diﬂ‘emnce in the mduslnahzat:on process between Axis 1 and Axis i,
because dnslnbunon of natural resources and market conditions are qQuile different.

The precedmg five mdusinal poxt -development plans are- seviewed from the viewpoint
m<ntioned above, as shown in Tab!e V1),

n Ams lll A!tamlra and 05&011 are mam!y focused on the large scale coastal industries of
ion and oil rel‘nmg, wlule Dos Boéas :s devoted to oil refining and petrochemicals. In
the Tuxpan mdusmal port nmch auenhon dwutd be paid to the proximity to Mexico City,
shichisone of lhe mosl mtp(nlanl locahonal conditions,

With | respect % pro“mlly to Mexico (‘lly, which is the Iargést consuming market in Mexico,
amita is very c!ose to \!e\clc‘o City ata dlslance of $50 Xm. On the other hand, Tuxpan is ata

lance of about 330 km, closer to Mexico C:ly than Altamira. Tuxpan has the best market
vondition of industrial poﬂs- |

Alt
i
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ey

With respect to the population of capital cities in the hinterland, Tampico in lhe h'“tm&d
L

fAula,m:al;aS the largest population, about 650 thousand, and many’ ‘urbih facxhtncs, butou,e,,

)

have relatively small population ranging from 60 to 120 thousand and few urban facnhtm

The population of Tuxpan is about 89 thousand. It is relatively smatl, However, s! anv:nur.tsg,J
e
141 mo:sand if Poza Rica and Temapache within the Area arc added and this snze of popu!;;r,

is second to that of Altamira’s hinterfand.

Considering the excellent markel condllsons the industrial types ln TUXpan shOu,d k
determined in order (o have a well- coordinated dewlopment with proper a]lohﬁent of mdustr;g
functions among other industrial POT'S in hah( of the mtegraled mdustnal defelop meht pOh‘VE

the Gulf.

Fa—

Table VI-1-{I) Developnient Pian of _Ké')!' lnduslrml i’qﬁé

jzare | Salina rra | Dos
(.‘.L;: denss | oo Altaaua Gstion | po
Totsl area (ha) 4166 65&8 8987 . 11270 §.09
& : . . : . :
= Plaat area (ha) 2729 2608 5185 | ess0 | aem
2d Fresh water (a/sec) 25 - 25 25 8 -
S H 5| water depth (@) ~16 -14 -18 14 i)
HBE] vistaace fecn DF (ka) 150 800 550 150 83
gg& Populaticn of capital 60 - 650 ) 20 -
353 eity (10 peréons) :
Feedstuffs, Foodstuffs o 0. o ¢
Pulp, paper aod related R i ¢
products B - )
Petroleiss refioing (@) Bk P R ¢
Rasic petwochenicals, (o) o 0 o. o
a incliding derivatives 4 - i
a Genical fertilizers - o 0 o [\
5 | Symibetic rubber, plastics, : o 9
4 Lycres T
% Cement and velated products o : i 0
s> | Pig ivoa and steel with blast o 0
B fornzces and rolling ’
= facilities L et
© | Secondary steel processing ‘o o ) _
2 | ®oa-ferrous metals and - R S 9
E preducts L s o
Industria) machicery o o
Bousehold electrical : O
appliances P
Motor vehicles (o)
Shipbuilding o Ll i
Plastic products o o o
Fabricated constvoction ptoamts o v S an 3
Kote; 0,

(); not concreted in the plan

- i no available data
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-3 Basic Concepl 6 Tuxpan Industriat Dei'e!bpmenl
(1) The roles of ind ustries Tocated in Tuxpa nareas fo!lpws,
() Contribution to decentralization 6f socioeconémic activities
(b) Coniribulion 10 infovation of industrial structure
{c) Utilization’ of focal fesourcés and encOuragement of {ocal industry
(@ Promotion of the replacement of imports and expansion of expo:ts
(2) The industies corre§p0ndmg [0 ¢ach role can be considered as fol!ows
(3) Decentralization of « socio-economic activities - . ‘
I order 1Q expand economic activitids by promotmg the mduslnes in local areas and
increasing employment, various kinds of industsies § in TuXpan are considered as follows. _
1) Industries " oricnted to -thé local’ demands such as molt I:quors cement based
constéuction matenals efc.: , . :
2) Industries onented to thé local resourtes such as processmg of agricultural products,
eté s o o Domen o
More derminel'y.‘ ind'asmes- to be located a'r'e 25 follows: -
1) Industries which afe orlented to lhe fesourées such as petroleum refining,

peteochem-
icals, ete.”

2) Capital goods mdustncs which makeé considerable use of the port such as construction
machinéry, heavy electric machinéry, ¢fc.

3) lnduslnes v.hnh process the materials handlcd al the port such as wheat ﬂour feed
stuff; etc '

(b) lnnorallon of mduslnal slmclurc L :
Industrial de\e'!opment has bfen mam[y carried out fos the intermediate goods industeies
such as pe!lo!eum tel"nmg, pelrochemuals and sleels (refer to Table Vl £-(2). However, the
mzchine mdus!ry and secondaty pelrochemical industries with high added values and utilizing
the malérials produced by the intermediale goods industrics have a greal’ potentality for
futuré growth. . . e : o
Itis requmed in the fulute !o encouzage the mdusmes capable of haviag high added values
in close relation to the intermediate goods industries.

“Thus, location of those industries whose requirements for location will fit the conditions
of the Area can be considered. .

Table YI-1:(2)* Share of Industrial Producls

T T _ 1912 e
Cﬁfnmfneisoods i i‘,‘_ _ ..: ,.-‘; T 5'670.2 . 56-' . 528
Intermediate. goods T a8 26.3 0.8
Metals and machinerics 153 17.1 177

| Tota 1000 1000 1000

Sourge: Binco de M‘cxi;‘q and Penwx.
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(¢) Utilization of local resources and encouragement of local industey . A
Since Chicontepec oil field, with a huge amount of oil deposits and nalural gis, lnes ‘“'hm
the Area, the location of such industiies as crude oil éxpoiling base,’ petroléum tefining,
petrochemivcals and chemical machinery <an’ “be ‘considered.  Aféo, the ! profotion ¢f
agroindustry which processes the agncultural and fi shery pmducts avallable in Ihc Area and
its vicinity can be considered. : ‘ N b iie
(d) Promotion of replacement of imporls and expansion of exporls il
Products such as heavy machinesy, machine téols and electronic eqmpmént 1.i.rhlch tqum
high fechnology and  have high added values are mostly iniporied at’ presén! (re!‘ex 1o
Table VI-1-(3)). However, in order 1o save foseign cusiencies and: fo: promote balanced
development of industries in future, these products have to be’ produced domestically, Iy
addition, the production technologies in the pelrochemital and aufomobile: industries ar
appivaching or have the poteatial to approach, hizh intérnationat levels so thal they (s
become fulure strategic industries for expost. Thus, ‘location of those industries whos
requitements for location will meet the conditions of the Area ¢an be considered,

Table VI-1{3) Import and Domestic Demand of Sonfe Capiltal Goods .

tmporl] | e
Type of Indusiry Demmand - o Scurte,
@ : ek
Michire tool 98 American Machinist, Econ-:fnnc'Haﬁd Bsok,
Machine Tool Industry (191 3). -
Heavy electric machinery 50 \'AFI\SA U\lDO Reporl (I9??)
Construction machinery 8s N = (19??)

{3) Among these industres, port-oriented industries which can ullhze lhc funclum of B
large-scale port are considered desirable. el e

1-4 Selection of Industsies _ R .

Selection of located industries is executed by two steps as follows, while considering thd
complicnce with basic concepls shown in 1-3, '
1} First step (Primasy selection)

Industries located in the Area are selected by etammmg lheu ehg:blhl)' undet the Tunpad
region’s conditions for industrial Yocation.

2) Second step (Secondary selection)

Industries tocated around the Tuxpan lndustnal Porl are seleded l'rom pnmanl)’ selecte!

industries by examining their eligibility undes lhe Poit atea’s tocal condmons for mdu&lrﬂ
location,

(1) Primary selection
(a) Critena for selecting industrial types
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Among the Arca's tegiénal condilions, the at(lactive conditions for industial location are
asfoHO“S ‘_ I S )
i) chg located along lhe Gulf of ‘sle\uco l'rom wh:ch hade with the cast coast of
U.S.A. and the huropean Continent is very convenient.
2) Being the porl ctOsest to Mexico Clly “hlch has the most concenuated population
and mdustnec ; o
3) Being tocated al lhe mfd poml between Allamua and Oshon along the Gulf,
4) Bemg located ﬁeat the Chiconlepec osl field with a huge amount of oil deposits and
also near areas ‘.ulh plenty of agncu![ural and fishery producis
By {akmg accOunt of the abme pOmfs the follow:ng cmena for selecting the industrial
types can be cous:dered. S R :
1} Industrial types hanng the I‘unchons of producmg and processmg the goods capable
of uhhzmg lhe p{ni i‘unchoﬁs foi foreign frade.
2) Indu;lnal Iypés hanng lhe I‘unchons M pmducma and p:odessmg the goods requ;red
for supportmg hmtetland cmés such as Mexico Cﬂy- _ '
3) lndustnai typcs havmg lhe l‘uncl:ons of producmg and prmessmg the produets related
1o lhe mdus(nal pmductton in key mdustnai por(s l‘acmg the Gulr; of the mduslnal
' lypes hanng the fuﬁchons of ploducmg and processing the goods supporting the
mduslnal producnon Ol‘ key mduslnal po;ts facing the Gulf. {2 items involved)
4) Induslnal i) pes haﬂng the funcl:ons of producmg and pmu?ssmg the products
‘ unhzmg the looa! resour-.es and pmducts or the industrial fypes having the functions

of pxoducmg and pmce%mg lhe goods suppotlmg the producllon of local resources
_'and producls (2 :lemsm\ohed)

(b) ananly Qlecled mduslnes

Confomnly mth Ihe cntena for selechng !he industriat t)pes is exammed in lhe case of
industrial types Io “h!ch h:gh pnonty was gnen in accordance with the PNDI and in the case
of indusirial (ypes deﬂgnated in “Tu\psn Industrial Post Pian™ prepaied by CPD* (zroups of
these industrial types ‘called the gmups ol‘ fundamenlal industaal types).

Asa result the md §|nal lype; “ h:ch mee—l the cnlena well, that i is, the {ypes capable of
effectively ulitizing lhe Area s reguﬁnal condnuons for industrial location, have been selected.
The mduslnal Aypes setexted must meet at ledst (wo out of six of the criteria ifems. Howev er,
for the portﬂnenled mdustnes, éven ihe mduslnal types meeling only one of the criteria
Hems are selected smc\ théy cortespond to the basic condition of the industrial port. Ako,

- the industrial lypes presdected by C PD* lan are selected even if they do not fully satisly the
chitenia since it is c0n<1deted lhht Ihey were “preselected in view of local focational conditions
aadin accordance with local needs.

Among the gioups of fundamental induslrial lypes, fifty three well suited industsial types
e selected, as shown in Table VI-1-(1).

—_— _
* Coordinacion de Proyectos dé Dessarrollo,
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Table VI-1(4) List of Primarily Selected Industries
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¢ Table VI-1-(4) (continued) .
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(2) Secondary selection o
Based upon the results of primary selection, thé industries to be Jocated around the Tu‘m

Industria) Port are selected by taking account of the conditions peculiar to the Indu_str,a; Pt

area. : : :
Ameng the local conditions of the lnduslnal Port area, ﬂw atltacme condlllons I'or mdu;[mj

location are as follows., ,
{a) Exclusive use of a wharf with a large deplh should be poss:b!e B

(b) Large-scale flat tand should be a\ranlable _ : .
(©) A targe volume of frésh water should be avaslablc mth construction of a d,-n .

prerequisite, the site of which has not yet been studled

{d) Sea water should be a\anlable : . , . _
(¢) Development of other mfraslru-.tures such as toads and ra:lways should be camed Oblu

parallel.

iy

Industsies conforming to the above condnt:ons are. lhe large scale poxl-ouen fed mduslnes vn&
requirements for lrancpoﬂauon of large quanhhe; of faw ma(enals ‘and productsr, and for
existeace of large amounts of induslrial aréa and waler. Also lhe mduslnés for’ pmce:smg fiv
malerials of port cargo are considered acceptabie Thus, the :ncluslne:. specral!y Iét’]umng tow

the port and coaslal lands have been selected. ‘ L ‘ Lo
Now, the industries also meeling the basic concept of mduslnal de\ e!opmenl <h0u;i &
selected from the industries already selected up to here. ° - _ :
‘The industries for the Tuxpan Industsial Port age as l‘ollom as shown m Tab!e Vl l-(S}

1) Sea foods products 2) \‘u’heat Rour, \egetableml etc
3} Paper and cardboard 4) Pe!roleum ref nmg

5) Petrochemicals ‘ 6). 1ion and steel -

7) Fabricated metals for ocean use 8) (.‘onslrudnén machmexy

9) Chemical machinery - 10) Heavy eleclnc machmer) L
11) Moter vehicles i2) Shlpbmldmg e

As for the industries selected in primary seléction bul not selected in se-:ondary selwzttm.
these industries which are not specially requiring the port area for thelr location, such aslne‘.oj_
products, fibers, leather, medicines, plastic products, conslruchon matena!s ete. my &

developed in the inland of the Area while mamtammg a ¢érlain relalmnshsp mlh lhe Tuxpa
Industrial Port area.
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Tab!e\’li 25)" Conformilylo the Basic Conce p't"(;f Industrial Develo b’ﬁwn!

Basic concept of industrial development -
[N ) : B v .

Type of iﬂdustry .

- |
1=}

Sea food products

‘Wheat flour ; :
Vegelab‘e o:l :

!Feedsluff

Papet and cztdboard i
Petroreuin teﬁnmg :
Petm-chenucals
"Ifonandstee! L
Fabiicaled mela!s fo: ocean uge
'(‘om!tuclm mzchine{y o
'(‘hemn:a]machine;y s
ll-’a\ye?edlicmac?unﬂy T
Motorvehigles .. ¢t
Shipbuilding

\o!e AL Decentrallzauoq ofsodoﬁonomic activities
B:  Innovation of industrial slmciure i :
C: bnhzanoi) of local resources and en«.ouragemenl of local :rdustry
D ?lomotioft of rep?acemenl oflmpom and e\cpenhon of exports
O: Con l'o:med tothe Basu; c-moept : .

5606000

e

0000000000

aaooc@ao@@aoocéa~

000000

15 Industrial De\etopment Prbgram . o :

The industrial deselopment program eshmates the sm!es of pmdmhon time’ 1o start the
‘O[‘EHIIOD mdus!ﬂa! area; number of empléy*ees and amounl of fresh water for the industries
Tocated amund thé Tuxﬁan‘;—lnd\lstnal Port 'H'l? sca!es of produ..hbn and the hme fo start
operahon ate sel iﬁ c0ns‘iderahon for h‘ends in demand and supply of main prodmls the scale
meiig of phnts and lhe:r.uml scale és shov.n in Table Vi- |-(6) Based on the produclmn scales,
the necessaty mduslnal rea number of emplo;ees 3nd n’quned fresh \aaler \olume are

deteimined, as shown i able VI I-(’i} by refernng i) apanese and \leucan pl:mt examples shown
in Table Vl l—(8) : :

for pelroleum tefming

The numbet of workers :g targe in the machmew mduslry wluch heavily depends on

manpower. The tolal nu bél‘ is 42 000 mcludmg 10,000 for imotor vehictes, 7,500 for iton and
steel,’§ 500 for chemtéalc Y athmery and s 000 for pelmchemicals '

Fresh water consoni pl:on is by far the targest in the cases of § paper and tardboafd petm!eum
‘*ﬁﬂmg pelmchenncals‘and iton and sleel \shuh togethes ac-:ovnl for 9’1 percent of the total
©asumplion, Thé ﬁally ohsumphon is l ’239 % IO’ m

‘ Elecltic power requed for the located mduqne,s is roughly eshmaled as aboul 750 to 950
Mw,-
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_ TableVIl -{7) lndusmes 'l_,o-g:faitéi_i: Around 1h¢."'r‘i.'1xpén' fnduslri_al Pori

— EUTIET ,, L o ,; Speebioozan o} I . e Runbe ;o .
fype of Tndustry Capaclty of production Area(ha) ez;)'lé;e:': ' Tresh vater
: - tpersons) (1600 a%/2ay)
ses food produtts 106 x 10%i/fy. L 1.7 -
'.‘b:at flour BICESIIGNE : St 00 . !
Yegztadle ofl _ . 26 x 10'KEfy 100 G 1
feedstof f : 120 x 101/
Paser aﬂd can!boatd - SO0 x lO‘mh 200 3,500 Loaehe
fetroiem tel[lﬂﬂg : —5'5 5{0 % !O’BPSD k 1,0#}3 s 1,500 QT
fettc(b:aicah -'l" 115 (O’HTff : 560 . 5.9@3 : 32084
froa aaf] mel S SY s eoo x 10":41,'1 RIS BERR Hhinia
¥ ‘.vncatea netais for - : o -
:eaa use lg x “}’?ﬂ'!f _ ¥ . 1,500 o 1
geastrectica michinry 5, (’00 . }ﬂg}'_! &0 1,500 P
(heaical eachinery 50 x 10%mTiY - ;50 5,500 3
Eeavy electrie . ; _ S S
gachicery : 8 NI/ 30 1,000 .
et vedleles " oo | L M0 x IO’Lmrlt 220 ©10,00) 17232
Shipboitdicg o s du b 35 lO"lﬂ’f‘leﬂiinr AR <) ci3000 |y
Tt -— . ) . 3,99 szoeo__ 1,239
Xote: L. irgt:rie_jfal__;‘atiq :}‘: !gf)l_, f‘_i_ 801, '_f.“: 9_:-!
* Table VI-I{8) * Scale of Plant Example
R 7 o Cspacity Aréa Eployees -
Trpe of Industry - Exasple : ?rod_uét{ou (k) Gertoas) Xite
Kx!el ' .
13 2.1 o ISO x 10' 3.9 o Cait: capsiXTd
vhast’ ﬂour T s w10t 7.3 k) Unit: M@fyear
- o sby bean oil .5 = 5.0 50
Feed procesying ‘__f!‘ud stoff 2-':0 = 4.8 10
N T Yotel . o 15.0 1%
: &-‘ico H - 3 .
'sllo ‘1 & x 10! - capicity (20}
Cwheat Alodr: - - S . 150 L
vegetsble o{l :
— 21111 MUV RN — o o : -
Fetroleyn K‘del . 1,000 x 10 1,000 | & tnitz 275D
“tefining J“P‘ A 18 50 350
. : ] . 20 3,200
: m!el 0 x 100 700 5,250 Toit: Hifyear
? R ) - J|§ c 1.4 = 160 ), 700 Fehylesz dsse
ttrecteaicals ) _ 3 = 100 1500
‘Hvulco.\f,: : . T (000 3 . .
_ THdey T T 0 x 10° 1,650 10.&;3 - teit: Klfyear
Troa 1s .ap. r. 9. ‘920 |0
et 1, j2 o= 920 | 10,300
R B ﬁ:xiéo > T _ 2,500
Cp—— < . " 1,000 .| 3,100 L
: T xoau - : uH x 107 150§ 10,100 thit:
Mtor vehictes ¢ Jap. pha : 509 "% 300 | 10,000 .
—_ . 1 Hex{co 2 & " o) 3,000 plasaiag —
BRI B> Py g 300 x lo‘f 100 1.8
Toh Ty gt L x & snt yur
Siphitding TYpan 6 250 x Q & 1,80
o R 250 x m' x s : | 1,3
Mexico B Wz 10" x 4 1) 3,050
S ? 80x 0¥ x & 120 Planning
—_— b
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As for the time to start operahon such industries as fabmated mela!s I'or ocean use, Chem;q]
machinery and heavy electrical machinery are expecied to be in full opérahoh soon because they
are closely related to development projects on the Gulf. Further, the pelroleum refining and frgy
and steel industsies are likely to be partially in operation soon in accordaﬁce with supply]dema,,j

trends.
Following are the considerations by lype of indastsy.

{1} Sea food products . : : L
Fishery in Mexico is expfcted to grow larges, fore eseeing thal in thé léng nm potenhal fc.hﬂ,

resources will be fully utilized after introducing the new ﬁshely Iechmt;ues aren

Fish catches in Tuxpan admlmslrame region will be forecast m Chapler Vl 2 of ih:s Iepc-n_
45,600 tons in 1938 and 95, 000 tons in 2000 aré the I'gu;es for catches of ﬁch for pl’ﬁ‘\“sq_ﬁg‘
Sea food plants conespondmg ihls amount are expected lé be 10(‘ated . _

{2) Wheat flour, vegetable oil, and feedstuff ‘ . :

Every year Mexico imports a Jarge amount of food, mamiy wheal and corn The lmponmzd
food at this fev el scems likely o continue for many years to ¢ome because of \anous reasons.

’ﬂaerefore ihe formation of a foods Lomplet connslmg mainly of s;k)s l'or lmporled gria
for producing wheal flour, vegetable oil and fecdstuff, can be expeuted ‘sin¢e’ ’lutpan is the
ncarest port to the large market of Mexico City.

The following tables show treads of demands of wheat flour and feedstuﬂ mam produ;tsof
the food industrial complex, in accordance with, per—capna consumptlon and popu!ahon foe
Table VI-1-(9), and per-capxta livestock -:onsumpt:on and !neslock number ol‘ head for Tatw
VI-1-(10). "

Table VI-149) Demand for Whest Flour in the Hinferland’

o [ -f--‘zood
Demand (1000 MTfY) -8 | 130
Population (1,000 Pesson) L0 - 1 700
Note: Populatica is the total of the Area and parl of Meth‘o (‘ﬂy

Metropotilan ares.

Table VI-1-(10) Demand for Feedsluff in the Hmlethﬂd

1988 _ 2000
Demand (1,000 MTfY) 100 - 200 | Y400 - 600
Livestock (1 000 Mead) 500 — 900 . 900~ 1,200
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Based upon thls dcmand as prercquisﬂe the follomng production complex can be eslablhhed

by paking account of the optimum production scale in terms of the scale merit for each plant of
aheat ﬂour, \egetablc oit and feedstuff. ,

7} Vegetsble ot fadtory ’ Veg‘mb‘e"" ‘55‘7‘0'
e %—-—*B::ncakes 115.5C0t j
Feedstulffactory 5 Feedstult 320,05
T > Wheatteen 35006 —-I
- Fiour factory T > Wiheatfloor 1155001

(3) Food Industry Coniplex

Itis assunie{! _iﬁ;aéépfda'r_lce_wiilh'{!e’m:}hd ts¢ads that plants producing Mour and feedstuff witl
dat operation by 1988 at Gile} half of xheir final produtli(m scale, As for vegelable oil, the scale
ment witl drasutally decrease |l‘ the ptant operales at one half of thé final production scale. So, it

& devided lhaf it mll s(art Operatlon al 25,560 lh ear when other planls start full operation after
1933. N . . L. B -

(3) Paper and catdboa:d : :
Future !sen Asrin the nahonal demand for papef in the P\'D} are as follows. The demand will
increase by aboul ] 700 X 103 ons dunng the penod I‘rOm 1982 to 1988 as shown in Table

NEI{11). Ard to cope w:!h ihis demand mcrease it will be necessary to consltuct several large
phants. ’

-_:.

Table \'l l-(l l) Demand l‘or Paper in the Coun(q

e e g e o] i979 T 1932 ‘ 1988
| eeana QoMY | ;2.028 S N 22 o

In lhe medmm term 28 x l(ls‘s m’ of “ood for paper and cardboard is expected o be
Froduced annually in Mexlco 'ﬁlemfom itis conndered that the domestic resources are sufficienl
bt paper and cardboard producuon Y '

The Area has poor forestry. rewum-s Ho“e\er as one of the types for consuming-place-
Feference Iocahon it s \ety hkely Ihal a large scale paper plant will be construcied in Tuxpan
sEihis very close 10 the large consuming area, Mexico City. '

The OPllnmm produchon capacily of 500 x 10° lons Pef year “50 x 10° tons of
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high-quality papers, 350 X 10? tons of newspapers) capable of havmg the scale Lt g,

determined from the case studies on factories in Japan. S D
The time to start opcralion is sel as follows, It is assumed Ihat hlgh quahly paper “'ﬂltr

produced until 1988 because of presumably limited supply of faw materials due to the cond.gm
thal infrastructures for transportation of wood are madequate in the southesn provmces eXpict:g
to provide raw materials for the plant. '

Volume of fresh water required is shown in Table Vi l (?} Sm(‘c a gteat volune ol' fred
waler will be used, it is assumed nalurally to use the recycled waler, aﬂer waste lrealme;\[
However, a 40 peicent recycle rate, stightly lower than that of other mdu§lnes uqmga ol of
water, is asumed since the trealment is not easy due lo the large amounl of orgamc matterin g

waste walerl.

(4) Petroleum refining . S
The futuce trend of pelroleum production is rewe\xed based upon the Energy Py

(November 1980) and PEMEX documents, and the results' of review are shown in Ta%
V1-1{12). : -

Table VI-1-(12) Demand and Supply off’elfoleum

T (IOOOBP‘SD)
Year Ciude oil - Export 1. qut;lg, use
1981 2370 S f
1988+ 3,810 oas00 | ‘jf'fz,a4of
1999 | 4,100 | Con%e0 b T 28007
| 2000* 6,000 pse ) --‘.4 soo"' ’

Note: *: Estimation in this report

The oil deposits confirmed at the end of 1981 were 72,008 million barrels in the wh
counlry. And about 24.4 percent of them or 17,598 ﬁimioﬁ‘bahé’lé a‘ré"e‘{ﬁéaed' al Chicontejes
The asumed scale of production of crude oil m 1990 coftésponding to the oil deposs
vorfirmed atl Chicontepec, is found to be 1,000 x 10 BPSD and the qumred capacity of £¢
refineries is 740 x 10* BPSD. The capacity oi‘ the propOsed i fnéry fi'the ’I‘uxpan lndmirag
Post is determined to be 500 x 103 BPSD by taking | accounl of the necesslly of keepict

production scale capable of having scale mesits in order to secuie pnce-compehtweness in exps
and to shate the output with the neatby existing \iadero rei‘néry‘ B o

The time to start operation is sel as follows: The Petroleum ' fefi nmg capauty Lone*i"-“’!"’f
to crude oil production at Chicontepec in 1988 is 680 x 10} BPSD ’ﬂns mmus the Capat“'-’“f
the Madero and Poza Rica pelioleum refinerics, is “about 300" l()3 'BPSD Since the 8
production scale corresponding to the final seate of $00 % 10* BRSD' ss 240 x 10* B
production scale of 250 x 10° BPSD is proposed fot the period unlil 1988, -

The following relation can be considered betwéen the réfi inety ‘and other iridustics ol
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around the Tuxpan !ndds!ria_l Pont.

3 Expont

Crud? ot — =3 Refining —— 5 Pevroleum products Domestic use

bndustrizs in the Twrpan
Indrrial Poct

> Bulesene, Benzens, ete. _
l%,_ Petrothamizas

> tron and steed

—3» Coke

Fig\’ll—(‘i)tf{elalion Belweenl’etmleum Réﬁnihg ahd .-O.tﬁer fndusl_ni_es

{5) Pelrochemtcals

The supply]demand telatxon of elhylene one of the chemlcals basic to the produmon of

petrochemicals, is as follows, according o the demand forecsst in PND] and the plant con-
druction phan is indicated in PEMEX data. .

 Table VE-1-(13) ' Demand and Supply of Petrochemicals

. {1,000 MT{Y)

. e : Gap between de-
Yeat _ D'Emiﬂd ] Suppuy ~ mand and supply
9s0 366 : 432 ' -66
1988 1,400 - 2332 -932

Amicipaling the c’dmp[étion of projects at Moreros, Cangrajera, Ostion and Das Boeas, ete,,
Biere is no need to construct new production facilitics Gl 1988, But after 1988, a new large
Peitechemical compleX ninst bé consteucted if the high raté of growth of until 1988 somehow
continues after 1938, - ,

-~ Ethylene: productidn is’set at 500 x 107 tonfyear in comsideration of the condition that
ﬁlt&hemicals T ha\e farge produa,hon tap.auly to realize a scale meril in order to secure
Pﬂ\'\?\ompehlnénéss in the expoil of producls. '

TH- llme to start’ operalmn \\ould be after 1988 in view of the above mppl) !demaf-d trends.

(6) lron and sleel -

According to thé infomlatloh shovsn in the Medium-Term bton and Steel Industry Promotion
Fan (1982) and others, demand and supply of iron and stezl is as follows.
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Table VI-1-(14) Demand and Supply of Iron and Steel

(i oooml‘:‘)

' . Ga 3  between de-
Year Demand SUPI:?"Y | . mand and sup;_)l_y
10898 ga0 | 2498
:ggi 13,183 - 9600 o 3,583
1986 15,818 ' 11,200 » 45618 -
1938 19,539 11,200 1 -_!3,:_&:59
1950 23,574 6,740 - - | - - 468}

Even if the operation of Allamira starts, a gap between demand and supply e\ceedmg 4,000 x
10? tons will be expected in 1986, \\hich suggests the aedéssity ofa fourth stéel works followiry
Altamira, The production capacily is determined to be § million tonsfyear by taking a accounlo{
the scale merits and the production aillotment among preceding steel works such as Lm )
Cardenas and Altamira. | o - : k

The relation between the iton and steel and the other industries is as indicatéd below.

Coke . Whick glates T
Petrofeumrefinirg —T—-) kron and Steet -——__—D-ﬁpb.n!d?ng

Heay machinery

Fig. VI-1{5) Relation Between Iron and Stée_i_ahd Other Industries .

As far as the supply/demand relation is concerned, operation must bé started early, howesd,
considering the period of construction of the industrial port and the plant,slhe plant openitaa
will be only pastially started by 1988, : SRR

(7) Fabricated metaks for ocean use

No quantitative forecast of demand and supply has been made for fabncated meta!s for v
use such as platforms. However, the oil prospecting activities have progressed from '3“‘1 tosa®
recent years and this tendency will continue futther in futvfe. . B helailh o

Tuxpan is already a base for constructing the fabricaled metals !‘or ocean use and "3“""3
the platforms, so that the activitics are expecled to become more vigorous in l‘ulute 2 oedt
drilling for petroleum progresses further,

IUis assumed to concentrate the existing pmduchon facnhhes in: ordel o ‘“""“‘1
produictivily,
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(8 Conshucllon machme;y

Future demand of cOnstwmon machmery is forccact by the data of demand increase rate in
\he P\Dl as shown in Table Vi l-(l 5). .

. -Tabie_Vl*l{lS) : 'f)eniand (‘or Constrﬁclion Machinery

e es 1988
Dcrund (m:um | 30000 5,500
Source: * Repoﬂ b)' \AFH\SA and O‘€UD!

12,700

\lo«l o[ the suppi)' :s' |mpo;led at pfesent To ach:e\e self sufﬁcrencs in the fulure
production. capacnty musl be expanded to more Ihan 10000 units per year by 1988. if demand
goas al this pate s,e\eral !arger plants \uli ha\e Io be ;ons!rucled

large scale conshuchon Wworks sueh as Allami:a and’ Ostmn in the Guif may occur
frequently in fulure, and lhus the demand for-large construction machinesy will be greatly
increased in thc cmsla! Iegnon Also Tuxpan is located most dosely, al the Gulf coast, to Mexico
City where lhe machmery mdustry is concenttated and thus il has many advantages for
production. s SR SRR ‘ :

- The scale of prog!uctlon for bu!ldozers and pouetshmels is determmed to be 4,000 units per
year by taking account of scalc merils and production allotment among the Gulf, the Pacific
wmandlhemlayarea Cree e

As for the, llme to starl operahon operahon (0 produce a half of the final producnon scale

wil be siarled by 1988 in con51dera!10n of demand trends and the shate by the above three
tLns. : Lo : :

moie

{9} (‘henmI machlnery

Futuré demand: (rends fo; chemlcal machmery are l'orecasl by the data of demand increase
nkin the PND] as shostn in ’i‘ab ¢ VI-1(16). '

Tab!e V! l~(l6] Demsnd fOr Chemical \lachane:}

L 1. 1975 __1.982\ 198
Dfmand(lmo\nm . ‘.,_tsof 1. . swe 1060

- Soutce: % Report by NAFI\SA and ONUDI

Ani lmpmme deﬁ-.and imreaso or880 000 ton per year can be seen l‘or the period from 1975
o 1988, 1 lh ¢ d emand grows at this pace aftet 1983 I‘unhe; drasti¢ demand increase will be
ﬂhled fiom 1988 to 2000.

. _1,63.._



Vasious large-scale industries such as peircchemlcals and petroleum’ Ieﬁning have beco..
greatly concentrated along the Gulif coast in' recent years, so that’ coastal machmery fauoﬂq
capable of fabricating large plants and of smoothly offering servides for these planls are Rleaty
needed. Also, Tuxpan of the cities along the Gulif is located most closely lo Mextco City wher
the machinery industries are concentrated and, thus, has many advanlages in produclion The
scale of production is set to 50 x 10® tons per year l'iom the case studies on standard Iarge@;,d
factorics. The time to start operation is set to be before 1988 since it musl correspond to &{
construction of the petrochemical complex such as Morcros, Oshon and Allam:ra

(10) Heavy eleclric machmery ' : ; '

According to CFE’s Expansion Plan for Efectiic Pov.er Gec’iemhon Much mll gréall_‘, afle
the production of heavy electric machinery, it is planned {0 increase lhe power capacily ata
annual rate of 9.2 percent or 3,400 MW annually on the average f1om . 1976 o 1986 and at 3
annual rate of 13.5 percent or 4,000 MW annually in average from 1986 to 5990 :

In the investment for increasing the povuer generaling capacity; ihe shai‘e o!‘ heaw E‘ﬂ‘rx
machinery such as tusbine generators, steam turbiies and high-voltage pow et transfotmers:s&
nighest, but turbine generators and medium 0f largé-size steam turbiries for powét plants wilte
imported and the most of large-size transfonmers will bé also imfaoﬁed ; Hoﬁ'év‘eﬁ a gseat derand
is expected for largesize transformeis and, lhus cons!ruttlon of new’ factones for hlg—s;e
transformers is planned. ' ' : S : :

On the other hand, along the Guil coast, huge 'enér'gy ﬁs;our'c.es 0!‘ "i)é'liolé-um'm
concentrated, and a greal incfease in demand for eleclric povi'ér i$ é’xpﬂcled a$ the !arge«cu
industrial bases such as Altamira, Ostion and Tuxpan a¥é cémpleted Also; the téastal posiie
along the Guif has many advantages in securing a huge amount of coohng wa(ei‘ and in  dRp
of radioactive waste, so that new large-scale po.set plants ard mt)si hkely (o be l&aled inik
costal region, R Lo -

To respond to the location of such larg;-scale power pianls {he adv:sa‘mh!y ol' fadores
producing largesize heavy electric machinery in the coastal regnon 1s \ery hl,,h in view of i
advantages in transpotiation. S LIPR N B

These factories will produce large transformeérs (larges than - 100 000 KVA) and a slarsizl
production scale of 80 units 2nnually is determined from the case studies on faéloneﬁ. The tie2
to start operation is determined to be before 1988 in view of the trends i in demand

{11) Motor vehicles

‘The number of motor vehicles produced in 1980 including pat:aenget cats, lmcks and b
was 482 x 10°. The demand was expected to be abouf | m:lhon cafs In the Iasl halfol‘ 190}
since many people wanted to buy cars, Hm\e\er, becau':e o:‘ lhé trend of Bilsméss deciie @

recent year, the motor vehicles industsy has revised the I‘oreééﬂ of démand l& 100 % 10® cand
1988. .

On the other hand, many automobile manufacluren plan to expand produchon fhﬁ”‘
Mexico Nissan Motor plans an increase of 360 x 10> cs1s, and YW, GM and Chtysler plan toh¥
new engine factories. Abso, VW will soon begin to produce enginés for expo:ls and the B'&ﬁ' =

have a scheme 10 build a base for- -producing the popular world vats, and manufactuses et
intend to export the cars under the governmental guidance.
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R Tabié#f-f(l?)' Desmand and Supply of Motor Vehicles

| (1,000 UNIT}Y)
VR SUEE e D @y, . Gap betwesnde- -
Year | _ Demand . o S‘Jp?‘)’ L mand and Supply
weo | asr . 482 T e
1988 ' 700 : Y | s I .0

] o2000, o _heoo 700 SO0

Source: _' ’s!exlco Aulombx!é \!mu{actuxers Assomhon

As long as sul‘f‘ cnenl tabor is avaﬂab!e and vanous kinds ol‘ incentives are fully areanged,
Tuxpan has ‘2" great: potenllal to’ b{-come one of the most 1mporlant sites for automobile
pivduclion since it-offers sevedal merits such 45 more convenience for- importing parls and
eypoiting pmducts height: ad}uslmeni not necessary for. exporling producis bécause of its
Jocalion in a low Iaﬂd “and bémg COasla! land loca(ed inost closely to the concentrated parts
industries néar MeXico Clly e S -
~ The scale of produehon is de!enmned to be 360 x 10* passenger cars annually by taking
account of the -expansion plans by pnnﬂpal c‘orporauom and the <cale capable of having the scale

menits. The time to start opegahon is sel 1o be after 1988 smc_e the existing facilities are almost
bk fo respond _té'ihé_i:if'teaseq demand of 700 x 10° cars expécled by in 1988,

(l ) Shtpbunldlng

The numbei’ 0!' \esse[s ow ned by \Ieuco is small, about 30 in the case of tankess, and the
&oss tonnage is 400 x 16 tons. “This isa \et}' shoﬂ supply for coping with the increasing amount
of oil (ranspoﬂ \'.h:le géneral carbées ‘as well are increasing cons:derabl; Therefore, the
goveranient began to promote lhe shipbul!dmg mduslty, provided 60 peuent of the capital in
Astitleros Umdos 3nd is tartymg out consliuction ‘projects for shipyatds, such Veracruz fo be
completed in |985 mth a shlpbu:ldmg capacily of 44 x 10 DWT x 4 vessels annually, and
l:zero (‘ardenas to be comple(e‘d in !985 mlh a shipbuilding capacity of 80 x 10* DWT x 4
vessels annually S L

As the expo:ts of pelroleum pmducts jncrease in the future, demand for building laige
k’sselx, mainly tankers, Will ‘¢onlinie 16 mcrease as well and, thus, it will be necessary to
mr.\imct other large-scate shlpyards even aﬂet Lazaro Cardenas.

T‘-'\P-in has a great polennal o beq.ome one of the most important sites for iron and
thE p)a:ds Since :l is 2 selected site for u‘m’: and steel industry, thick steel plate materials will be
easily avaﬂable there, and specific \\atelfténl may beé formed in ofder to hwnch large vessels
S-uooihly .

- The scale of prodmhbﬁ i deletmmed lo bx 250 x 10% DWT x $ vesseks annuatly by taking
h‘twnl of the scale capab!e of correspOndmg to the demnand for farge tankers and of providing
biletnational cOmpehtmnm The tume o starl opetanon is set to be after 1988 by takinginto

%00unt the plans for Lazato (‘ardenas and others and the closely related operation of the irén
y sleel lnduslry



|-6 Pori Cargo Volume Estimation & - I

Wwith respect to the industrial types assumed 10 be located in the industrial port ares, g
material flow corresponding to each produclion scale’ is forecast based upon the case st .
made previously on main factories in Japan, and then !he total concentratton and genem,n,
caigo movenents are calculated for saw materials and products. . : g )

A marine transport rate is st for each cargo item and a \olume of hand!ed -:argt)es 61‘ the poﬂ
is calculated. The nrarine transport rale is set as follows. . ,

Raw materials: The distribution and volume of domesllc resomées and theit avan[abmty fie
transport to Tuxpan are studied and from the above résults taw ‘malenials requued for phast

operations are divided into imports and domeslic fesOLICES. Regardmg domestic 1es0urées, &

marine i{ransport rate is sel by considering the exp&led sburces of tesources and the P“?i‘ci
allotment among the altemative transpostation modes betweén Tuxpan and those placek

Products: Products are divided info the lwo categories, those. for overseas markets and thog
for domestic markels. Regarding the products for domestlc markels, the manﬂe lrampc.rm,.cIi
rate is set by considering the distribution’ of_ natkels and the propet atlotmenl am;g&
aitemative transportation modes beiween Tuxpan and the places’ of markels. . - _

It is awsumed naturally, that all imposts and exporls at- Tuxpan depend On marie

fransporiation.

The results are shown in Table VI-1-(18) and Table Vi- l-(l 9)

Table VE-1-(18) Indusirial Caigo

S €1,000 ah)
Type of industry Cenceatration cargo - Ceaetatioﬂ cargo . ;
itea Volume Itea l’utfﬁ
Sea food praducts Fish 100 | Sea fodd ptcdu-.ts o - 93
vhest flour Soybean 150| vegatable ofl ;]
Yegetadle oil ete. Maize 601 Bazn cakes i
Wheat 150] Fesdsiurr . 1%
Otlets &0 | Wheat tlom- 13
Su%b Total 0] wheat bran #®
) Sud-Totsl - M
Pazer ard cardboard | Wood, c!np 160 Paper, ca:&board 5%
Fetrolewn refiniog Ctu:!e cil(for export) 13,600 Crude oil” LA !‘) 68
" {for refining) [23,000 ?elto!em prcdusc(s((ot etpott) 4,8
Sub-Total 36,600 (for docestis | 11,08
_ o eﬂgnd) .
T ’Sub-‘iot;l ' o 35,54
Petrocteaicals Butadiene, Pentene, etc. | 1,090 | Petroctenical produ«cts 14
Falt 310 ’
Sul-Total 1,350 ..
Itcn aod steal leoa ore 7,000] Steed e
Ceal 2,3:'&} - o
Lizestode 950
Scrzp irea 100
Scate 100]-
Beavy oil 450
Fabricated Sub-Total 0,90
coJurl;xtuo:::attflsse Steel, etc 26 | Fabzicated aeuls for ocean vse #
machicery Steel, parts, etc. 120 | Bulldozer, ere. 1
g’;‘:;‘::e:::‘:iﬁﬂr Steel, parts, ete, &6 (%eaicsl lachlnery ®
H:,.ﬂ,ic“, Steel, eleurlc vire, etc. 20 Large:scaie transfomer - b
tor v : i v
Shi?!n:le:::;“ ::::: p:::s etd, 650 | Motor vehicles _ ;’;
Netal - o2 AT, ele, _ 210 | suip S -
ST,527 [2,4h




Table Vll (19) Industrial Port Cargo Yolume Handled at "I‘uxpan.

- {1,000 Hz/¥)
. N el
type of |- Forefga Trale Dosest ic Trode l;otal ::ate
Coemadity packingl Imp. | Exp, Total | In. |Out. {Totad Public
p ——— ot F——
ricoltural Bﬁd e
As[l;be[y produdts _ .
Grain ~ B 324 324 o 328 O
forestal products : : S : .
chip . . 160 162 160] O
pevsolewspreducts - Lo o e Lo ] SPR NN BR R S0 PR :
6il L.B 4,800} 4,500 1,100 1,700 8,500] O
fetvoctenidal pro&ucu BT SRS F | - - - -
Fetrocheaidal ptér.lucts i.B 180 100 100 160 0] O
Fetvochezfeal products B 1 45 45 85 ‘9] O
Kecerals and erude oll, ete, RN DN S o . .
galt B o B 248 45 28] O
Crode oild LBy R0 113,600]13,60004,000] - 40x17,600, O
froa ore - B 7,000] 7,000 ’ 7,001 O
CCeali. B 2,25 2,24 290 O
lizestona B ., 160 160 160} O
Sceap fron 3 80 1) 0l O
Scale B 80 & g O
freo 2o steel
Steel 3 1,200f 1,200 00! & 2,000 O
fceswrer goods ] .
Sea food products G ) 9 9
Paper G ) 50 304 50
Cpital goods - H . . ' ‘
Industrial uchioety : R °3 3 3] O
Fatricated e2tals for c-ceaa use G 22 27 22} O
Xzcdice equipament 233 parts G 12 12 12{ O
coestruction machinery A : k33 3% 3] O
Parts of chemical uachirsety 6 ] g 3] O
Chiaical machicery I o B 20 Fu; 0} O
Parts of heavy electrie (3 2 2 21 O
nachicery . . -
Beavy electci¢’ n.;chinery G 2 2 [ & 8] O
" Paits of Botor vehicles G - 90 _ . 90 ! O
Yotor vehicles. ¢ 1,800] 1,800 36 369] 2,160y O
Farts of s‘hipbulldtng c 52 _ §2f° : 1 21 0
| 'l‘otal - [10,632]21,556]32,168]5,053]3,136] &,15¢ &0, 362

C: Ceceral Cargo ‘
B Bulk Cargo
L3 tiguid Bk Cargo

Yote:G: Pa:a-aled on the pzivate be:lhs
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2. Demand Forecast | e
2-1 Commercial Port Cargo

(1) Procedures for fosecasl : o
The pmcedures for foréecast are shown in Flg, Vl 2 (l)
The procedures are broken down into sev: cral steps as follows
Step 1. Definition of the hmlelland
Step 2.  Economic frame of the hmteﬂand RIS L B
Step 3. Method for functional altotment in the compeh{ne hinterland _
Step 4. Meihod for estimating the shift in cazgo Iral'l"c awsy l‘tom US Guil‘ polls e
Step 5.  Demand/supply analysis by goods C ] A
Step 6.  Estimation of’l‘u\pan port traffic - e
The technical delaits are exp[amed in the followmg paragraphs ' S L
The basic flow of the steps is from the defining of Ihe hmleﬂand then emnom:-, ftane of e
hintertand and lastly estimation of Tuxpan port’ teaffic. ST

AnzZyss of Poet : :Fut&é Fraaspintation St i ; -W
Caco Tralfc B e LT Ena-:

e = O
Definition of Hinteriend l :
5
Netbod for MethoSs for : © Eedioamie Frame,
et in Fuectionat of Hiatedznd o
Czrgo Tralfc Allntment SR

L I

l; £stivetion ﬁlrzfuxpan © :

Poct Tralhc

Fig. VI-2{1) System Chatt for Foréré:sling Tuxpan Port Traffic
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) Methods for rorecast -
(@ Deﬁnmon ofthe hmter]and . ‘ :

Based on the analysts of. presentport cargo uamc and Tufure transportation plans
incloding e railway plas\ beIWeen T“"Pan and D. F-*, the hinterland of Tuxpan industriat
port is defned as the zone 60”5’5““3 of pait of Veracruz State anid the six ports’ competitive
area which coﬂsxsls of D.R,; Mexlco, Puebla T Ia‘-ccala Morelos and Hidalgo State, as shown in
Table Vl-2-(|) a"d Fig. Vl 2’(2) 1113 fatles ‘is ihe area ‘of ovetlap in the hintertands of
(‘oalzacoalcm-()ﬁmn Veracruz, Tuxpan TamP!co Ai(amua Salina Cruz and “Acapulco-
Lazaro Cardenas o : :

s DF.is “Federal Disteict” which includes Mexico City.

- - 169



-Elu-u:uﬁoawqﬁ w,.h.nu....u. ..B.... uy ang

..I.So...a .-} &.neﬁ. 02 ATaveTd v..uqi! ..!

‘-?.6 ecﬁon Y uotTied Jo g«nauc? o !.p :.3)93. 9.:!5 »Fawt. hﬂgﬂugou !ﬁ ko305?3 .ncn’ncc At a-l ax

28300 ..

o e

O .
o -
Q.

o

T

T

N Y0

) - 2Yawien
wolwuty

11

‘looo

00

e
SYRLLS

L 9

YRTROYDTY

OO

S
{aawdy mederyd
y "SI P

(xoey. |

. woon
AT AR OROD

000000

oOo&ﬁbéo-
000060
000656_
ooéopo
000000]

-
-
-
-
|
|
M

b ndenta]
wwONeT]
wiqend

‘4'Q

DTN

BOn VR SUTRS

_, 933x0d X1

o
=)

ywsedny

(xoz} -

|

Q0O

3.—4& eIy
QPepgwy,

_
_
_
H
|
|
|
AN |
|
|
H

CLFECAD

(L0
CLory

- F-£ 5 3 & 3 B '3 |

13 L.

{3

LEX LIS LEE LT

ﬂup.@ WnIIvasA
wnn b

|
m

Dawasaenly |

ki - 7 - e e~ A

[ 144)

(%1%

Q000000000

dwn (wuens
NBTUATIHDEEN MY
Cwmswovy
(aawd) Andowaas ._
THOIOL YOG Uvg
redypomumy, |
YHRIOANAY L
vlanyeod

o 2wy

spumArns —
swrravie |

o TuwruNy

R

[ELLLL T
ovindeny

wnan wiyweaty uoTING
’..3-“ logn..lh :.-_nx:u. !.r..a-.u-s % -..oud.oquuqa

!
ﬁ
|
;
|
!
|
|
)
;

wvooR ¥oQ | LLLEY-E¥]

13 TOmL

J1nD

-

wIA]

_
4639385 ﬁ
“

SPUTLIRUIH 3O wontuyag  (1»Z-IA AL

=110



SPURLINUIY 30 uoanIdq (TFT-IA 31

-obindecy

[T LT L]

— 71—



{b) Economic frame of the hinterland

The ecoromic frame

areas in PNDI’s decen{cahzalwn policy are considered in' the abme eshmahon
The results are shown in Table VI-2:(2) for populahon “Table VI 2{3) for GDP and Tay,
VI-2-(4) for industrial production. . e

Table VI-2-(2) Population Frame of Hﬁﬁle;_la’:lds‘ -

of the hinterland is estimated about three mdlces of popu;alm‘
GDP and industrial produchon Theee factors of thc aonomw frame of lhe nation shown i,
Chapter IV, present economic activities and distribution of l'ulurc mdustnal deselc)pmm

(Uml l OOOPe;s-ord)

Year 1950 (953 D0c Remarks
Zoae . REiN
i 13,309 15,389 18,346 ,Tmplm-;_m;amua '
- (19.8) (183) ass) . i
2 1,315 1,179 2306 | Toxpan
'eI0} @) @3
3 2,106 2,347 13,509 “Veracruz
3.1) (3.4) - 3.9) :
s 1,579 2,135 . 2606} Coatzacoalcos Ostion
| 3 (29) @8 | - e
s 1912 2,609 3409 Dos Bocas -
29) oy (34) S
6 2 | L o5 | Pogee
(1.8) (1.8) (1.9 S
7 23,182 3800 32,350 7 Six ports® compelitive zone
(34.4) (338) (32.3) Ly
8 4,196 5,233 6416 © Salina Cruz |
6.2) (6.2 (6.4) : : ;
9 5223 6,012 7,313 | Acapuled-Lazato Cardenss
(2.8) (A)! " (23) o S
10 4,636 6,066 2418 Manzanitlo . . '
B 69) (E&3) Ga- | s
u 8,653 12,193 S 14,636 | Mazathan, Gusymas
k;_ (12.8) (14.5) 46). S
Total 61,386 84,190 100,249
| (100.0) {100.0) (1000 |- o
( X2
(Souzee: Mexico Demagrafivo, Breviario 1979 — 1980)
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’I;a'l-)fé‘,\} 1-2-{3) GDP F }an;%:"ﬁ;f Hinterlands _

(iy;

b 1970 Billion Peso;
2000 Renarks
856.2 | . Tazpico-Altanira T
Co(18.3)° LR 5
905 | . Tuxpan R
ceYy )
133. - Yeralruz
(3.9 e
i !'I'I.-O 7|t Coattacoalcos-Ostion
@29 - ...
1157 1608 Boeas ]
38 61 Progreso
QL) - SRR S
l 627.6 | .‘_Slx petts to&:—;etitife ore
B.2) -
245._ : “Salina Oruz
- Clgy| w0
¥ " 309.8 '} Aéapuleo-Lazaro Cardenas
e : . - (6.2) L
10 60.6 122, 4 ] 352._2 Hanzanillo
IR B ¢ 713 ) (1.2 - {7i4) '
1 U 105.2 .. 284.2 656 6 Mzzatlzn, Guaysas
. PR RS it (lj.s) (15 2) R ‘. : s
Total . 841&9 15763-.8_ 4,623.8
(160,0) (100.0) | (100.0)
)i
Note. I‘utute pro;ection of each zoae is set 59 as to correct the gap of
pet-cayi ta GDP acsong zones.
T‘able Vi-2{4} Industeial Production Frame of Hinterlands
. - L {tait; 1970 Billico Pesos)
rone ot 1975 1988 | 2000 Reaarks
1 .58.5% 335.0 [ 1,011.4 Tazpico-Altznira
| {21.0) (2200} - Quf o .
N 2 stk S 6.8, A0 Tuxpan
| {0. %) _(0.4) | {1.0)
-3 ) 22,9 - 81.5 Yeracrus
e (1.2} (1.5) {.2) _
4 3.9 24.4 - 95.9 Coatzaccalecs-Gstien
AN LAY Qe ) (.00
75 0.8 1T 10.7 1.5 Dos Bocas _
| (508 EERE 0 ) N R (%) 1 - o
- B ce2 2 0 10,7 | 336 Frogreso
o (0.8 1 (6. 7)' BN )) '
B R *162.5 | 7. 866,00 - z 568,67 Six portsT :
. {53.4) (56. 7 - €53.%) cospetitive zoce
8- T 1.7 SU15.3 ] 100.7 Salina Orur
_ B (0.6) {1.0) .1)
. 9 2.8 18.3 1065,5 Acapulco-lazaro Cardenss
N i .0) _anl (.2) —_—
10 18.4 97.8 292.2 Manranillo
—_ (6.46) {6.4) (6.2)
11 ‘21.7 M. | 3739 Hazatlan, €uaymas
- {1.8) -£2.8) . {2.8) O
~ Total 218.3 1,522.4 | 4,7193.6
L\\*_(IO0.0) {100.0) {130.0)
€% x o _ i
¥ote; Excluding extraction acd refirery of petrolewn and basic

petrochenical iodustcey.
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{c) Method for funclional allotment i m ihe compctatlw h.ufte;la:_zd | _
(i) Modal split of intand cargo !ral‘uc from ’i‘u‘ipan : ' :
To estimate the moda[ spht 0!' m!and carg,o traflic ﬁ'om qupan a malhemahc;;
log (Pc/Pr) =a t f (X - X: ) e v '. eens
where P. = theshaseof road lransportahon (%) IR
Py = theshare of lali\\ 3y iransporlahon {%}
X, = thetariffof road Iransportahon (pe;osi toﬁ) ;
X¢ =the t2siff of rall\\ ay transpoﬂahon (pesds{lon)
o, B = parameter S
In our sludy, this modet is appl:cd lo cargo hafﬁc beméen Tuxpan and D F ia L!r,,z '
center of the Mexico City me(ropohtan area.- . - ¢ o; : B
The present modat splits of :nlaﬂd cargd ttafllc from the fou: ports ate sht)*.mm
Table VI-2-(5). But this table shows lhe moda] splct data’ of cargo lral‘hc belween the fou
porls and all intand origins/destinations of each po:l ' :

Table VE-2{5) Present \h}dal Sphi ol‘lnland Cargo Ttaffic 7

PR

; (Umt %
L2 "‘;’Exfi- o
Port - —— e e

Railway Road Rallmy - Road
Tampico 912 . 38 -1 N 2!4
Tuxpan - 1000 T el - 1000
Veracruz 790 2190 356 614
Coatzacoatcos C 924 16 95 4,_" i 46

Note: 1) Basedon the total cargo lral'ﬁe roton lhe cargo lraf!rc behueen D F and each

poit.

. 2} Excluding pipeline as !ranspoﬂahon node
(S-Ou!tt SCI) .

The present tariff of each mode o!‘(ransporlatmn belmen D F and lhe fom porisl'-
1980 is shown in Table VI-26). Based on the rough assumplion that the modal splitdsa
between D.F. and the four ports will be neally the same as; able I 2—(5) the p.aumnﬁ
o, B of importfexport separately are eshmated from Tab[e,Vl 2-{5) and Vl—2-(6)
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-, Table YI2(6) _ Present TarifC between Each Port and b.F.

(1980 prices)

| Tetpico | Tuxpai' | Veradvet | costzacostcos| . - Reaarks :

mitvay o 0 b el b RS I S :
pistance to D.Y- SN RN R 433 - . 813 {Kexico National Rallvay bata

). ii SR EISTTUES R P m e S —
?%"‘Zi’}tlii T - b | o | T L

€3 ) FIPPRTE EPVUEE TSN DR I A e —

a;!;lszﬂge oo 46810330 PEa2e L 1 560 - |Rosd Distarice Table - -

to I Vi =t .
w!;:is - 318, '.3"-3-3 S LI DU ST

kg., ienffs on thé g... p_twn of the transportat:on of aacbm-ery .

ld_:mtce, Tarkfa. Unicé de. 'Catga y. EKpfess {l"errocarnies Nauorua‘les de }’.enco))

rarifa Ceneral de- Au;otransporte Pederal de - targa, 1980

i
1 1—:‘3 vz
.-

" The raliway behseen D. F ‘and Tuxpan will not be compleled by 1988 but mll be in
operation by 2000. The length oflh:s ranhaay will be aboul 350 knlomelers and the tariff
will be 119 pems!lon at 1980 ptices. :

By these data :hc fu{ure modal spht betueen Tuxpan ‘and [)E* is eshmated as

follows. o
Imp - R Exp. L @
‘“3“““” 7 (Road)’ " (Raitway) . . (Road) -
1988 e ST e 100
w000 '78‘0 Ceemel e 174

1)) Funchonal ailolmeni in Ihe cﬂmpehme hin!eﬂand

It is very drl‘l‘i-.ull o’ connder lhe finctional allotment between two Pacific pons and
four Gull‘ por{s m the COmpehme hinterfand, shown in Table VI-2(1), because the
available data are few ' :

Therefore m this sludy, l'unclmnal allolment among the four Gull ports will be
considered. As for the - functional aIlotmenl between the Pacific and the Gulf, it is
'S’med that Ihe Pacnf‘c has about 20 pen.ent and the Gulf has about 80 percent to the
total cargoes of" \ﬂmh ongms atd demnatmm are in the competitive hinterland.

" The present camo teaffic to the mmthme hm!eﬂard is shown in Table VI-2-(7).

:
i
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Table VI-2- (7) Present Cargo Trafl" c !o Compehlue Hm!étiand

1975}'&“

(Umt IO(K)(ons)

Port Tampico Tuxpan Vetacruz (‘oallacoa!cos u Tola.l
States Exp. | tmp.|Exp]imp. | Exp. | [Twp. . _E*“_P- Imp ]
DF 360 | 1990 - [184 | 470 10937, | 702 )0 830
Mexico | 97| 3| -] =] 08} 806 {
Puchia ~| oe2f - {zs | 220} 3024 124
Taxacala | 141 -1 - - %27 _97: LT _:_199_,
Morelos - -1 - - 29 09 . _ 9.0
Hidlgo | 1998 | 07— | | 29| % 2_} N R N
Tl | 2596 | s030| — [ss2 [ foso [-1,2703 [i41 | 30055+ |-«

(7104) | (33.1) @D 285 (52 3Hl.an (l? 4)

A mathematical route choice model can be used (0 constder funelidnal 3“0[!&:;_[

among the four Gull ports. Needless {0 say, the foutes consrdered are belv. een DF. 2
each of the four poris.

This model is shown as lollows.

Jog (PifB) = — o 4 B(X; — Xp) ...ooonl el
where P; = the share of the ith route (%)
P, = the share of the jth route (%)
X; = the taniff of the ith route (pésos}'lon) :
X; = the tariff of the jth foute (pesos](on)

o, 05, B = parametess - _ : : ,
The tasiff of a route is calculated by w flshhng the road and fallway tanfl’s of m

toule with sespective cargo traffic volume shown in Table Vl-2'(5)
The results are shown in Table V1 248). :
- Table VI-2(8) Weighted Tariff of Inland Catgo Traffic = & & -

(Umt l9so?esos!wn) .

D.F. - Pouts CExpe o | I
Tampico 231 B 210
Tuxpan . 308 308
Vetacruz 216 180
Coalzacoatcos §82 190

Note: From Table VI-245) 2nd Table VI-2{6)
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s iﬁlpﬂssnble té eshmate malhemaucally the parameters aj,

Og B, because the
number ol‘ v:;nables fs moré ihan !he numbér of equahons oblained from the forniuta

’ihereforc these pafamelﬂs ar¢’ estimated on assumphéns from™ highly technical
considerations: The' tariffs’ in the l‘uture are shmm in Table VI 2-(9), considering the
K rallway belweenDF and ’l‘uxpan R -

 Table VI-2(9) Weighted Fulure Tariff of Inland Cargo Traffic

. (Unil: 1980 Pesosfton)

ow

- S TR . C 1988 2000

DF. - Ports [~ S S .

T ,;:'-- 212 :@_Exp;i_ & [ !mp,—'-‘— o Expe b bmp, - Exp. Imp.
o |21 |30 [ | me [T mi | Tag
Tuxpan -7 oo |00 308 B "_37037 Sy -308 | 308 | 245 161
Veiaeuz -] 0226 L oas0. | w6 | as0 o 216 | 1o
(‘oalucoa?cos o 82T} - 190 -} 182 190 . 82 190
Nole: l) The lhree pom excvzplmg ’l‘u\paq ha\e no char;,esm ihe !anffznd moda) sphl in the

: fulu:c RS

o 2) The I'ulure mod.al sphl of Tu\pan is lhe lesuh of (). .
: 3) D F‘ Tutr-an Raﬂwa)' is 350 kmand the ta1iff is 119 ;:esos’ton at 5960 ptices.

& 0, shuh ate req.ogmzed {0 represent the degree of inconveniesce
- -l‘cr uhl:zah(m Of éach” porl are suﬁposed 1o become much smaller after the progeess of

the new' mcfustnal ports = Altamlré post for Tampico and Ostion port for Coatzacoalcos.
Takmg this’ l'acto:‘ intd” cOnsnderallén future roile choice or funclmnal allotment among
the four pc-:ls are e:.hmated as'showivin Table VI-2-(10).

Tab!eV!-i—{lO)Fulure Ro;ﬁ'{é‘ Chmce Be(\\-gen D.F. and the Gulf Posis

: o - (Unit: %)

T T ese Co9ss 2000
DFE.-Poits . [ g
T T Ry .!n"lpl 1 Exp. Imp. Exp, Imp..
Tamgico ) BEXTRN T YV BATYY 269
Tugan ™ GF 02 134 ‘95 | a0 33
Vestwz o) ces sl o523 | 4 | 430 129 239
Coataacoatcas |- ¢ Lis| - 124 |t 130 038 9.9 |
| Total -} 1000 ) ‘190.0: 1 1000 1000 | 1000 1000
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(d) Method for estimating the shift in cargo traffic away from US Gulf Polls

Followings are the suppositions for the eshmallon of the sh:ft in-¢cargo tiaffig.

1} The domeslic destinations of import cargoes ‘thiough US Gulf pox(s are asaumed tobe
only D.F. and Monterrey. o T .

2) The cargo traffic on the roufe of \[onleney - Nue\so Laredo e Corpus Chmt.“
Houston will not be changed after the complehon of Tuxpan indusltial pon Plo;e\L

3} The catgo fraffic on the route of D.F. — Nuevo Laredo = Houlen will s%itch its
import lransportation route partly o~ lhe route of D F — TuxDan after pp
completion of Tuxpan indusirial poil pro_|ed R CE ‘

4} The functional allotment belween US Gulf p(nts and Ve!acmz port is not conad,:,ed
and only the allotment among US Gulf ports Tamp:co = Allamnra and Tuxpanu

considered. . . ‘
5) Nuevo Laredo and ‘Houston are recognized as lhe lypical cuslo:ns poml and e
typical US Gulf port respectiv ety _ R AR
According lo these supposilions, the prhenl calgo traff'c is eshma{ed by the resu!:s of
Chapter 111-4. The resulis are shown in Table VI-2-(1 l) : -

Table Vi-2{11} Impori Cargo Trafﬁc lhrough US and Meuco Culf i’orts

_ (1918“:31)
Destination Route ‘-‘;f,ago}';fggf | D
Houston, Corpus Christi — Nuevolareds | 60- | 650

To Monterrey Fampico I oss (: . 536
: Tord | us. _f,'._ . _";. =
Houston — Nuevo Laredo AR 358 (38 S) I,S(X)

To DF. Tampico s (61 3) - an

Total P e30000.0) -

Note: 1) The average distance of Montessey- Houslon'and Mdnleney-(‘o:pus Chnsh S

2) The cargo volume through Tampico port is estimated by the inland cargo teaflic data
in Chapler 181, 4.

N k%

To estimate the shift in cargo lraf[\ a maihemamal rou(e chmce deeI can be wsed.
This model is shown as follows.

fog (Pill’i) =atf(X; - Xp)
whete Py = the share of the ith route (%)

Pj = the share of the jth rouie (%) T :

Xi = the average distance of road and ra:l\\ ay fmm Ihe porl I6 D F on th“ﬁ

toute (km) :
Xj = the average distance of road and raalnay from the po:l to D F.onthei
route (km) - .

a, B = parameless
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The pammelers o, B aié eftimated by thé data of 'l‘abre Vl-2(l 1). In 2000, the distance
t;om the Mexican ‘Gulf poris to D.F. will be much smaller becausé of the completion of
Tuxgan-D. P, ra:h»ay By using these data, future route choice for the tofal fraffic imported
lhmugh ihé US Gulf poxls and Ihc Memcan north-éast Guif porls is estimatéd by the formuta

(vi3).
Theé resulls are as follows

“Roule SER - 1978 2000

) Houslon—\'ue\o Larédo S 38.5 340

- | Tempico (Altamira) ° , ' 61.5 - £61.5
Total =~ < = <1000 1000

It is quite natural o Ihmk lhal m-.reasé in lhe share ol‘Tamp:co and Tuxpan from {978
to 2000 will be’ altnbuiéd 16 the complehon of Tuxpan Industrial Port. Therefore, 4.5
peecent of lhe tolal lmﬁoﬂ lraﬁlc wilt be lhrough Tuxpan poit in 2000. In 1988 2.0 petcent
will be thrbugh Tukpan port accordmg to mlerpolahon betwéen 1978 and 2000.

(@) [}emand!supply analysis by goods . S

Demand,’suppiy analysis is done by :enemng the Le Havre Port Authority ceport®, using
the new data and documents. . :

AN Est:mahon ol‘ Tuxpan port {rafiie _ ! _

The total l‘ore:gn and démestic cargo ‘volume’ which is nceded for the Tuxpan port’s
hintesfand s eshma!ed from the economic frame of the hinterland and the demand/supply
analysis, (e) Thén the cargo volusie of Tuxpah port is foreécast by the {¢) method in case of
eslimating the functional allolmenl to Tuxpan from the compelitive hinterland, and the (d)
metkod in case ol‘eshmahng of the sh:l’( in cargo trafTic away from US Gulf posts.

$3) Resuits of roreé}ié(
(a) Tron and steel ptoducis

(i) iron and steel g

(imp) ) oot

Ac-.ordmg (o P\!Dl the annual growth rate of import from 1979 to 1988 is assumed
to be 11 percent, which cotfesponds to 1.13 of elasticity of import caigo volume to GDP,
Assuming that the e!ast:CIty will fall into 1.08 because of expected increase of industrial
2dded value aftes 1988, the’ ‘growth rate of imporl will be 9.0 percent per year on the
tasis 6f GDP'¢ giowth of 8.3 pércent shown in Chaptet IV-1. Thetefore national import

volume ‘will be a$ follows, sUpposing thal the ratio of overlind and maritime impost
teansportation modes witl not change in the future;

;:}f’ ot was Subrmlled to Merkon Governmont by Le Havre Port Autberity in 1951, and it contains the
I vcdume forecast of rew Industsial poits,

—1i9-



1979 988 - . 2000 o ‘(l,mtoﬁs)
iron & steel 381 974 : .'2,?40: s

Import cargo volume ol Tuxpan w:ll be calcu!aled by splmng the lota! mlpon
belween each porl, in proportion to the demand of each hinterfand whlch is dfﬁnedt,

industrial production, " .
In the compelitive hinterland, the melhod in (2) (c) v.all be used

1988 2000 _,_,;__;{(1,006-,0“'3-).
Tuxpan 7 559 . - et

(Exp.)

Commercial port cargo is not considered. .
(i) steel pipes and tubes

(Imp.) e R o

This is only consumphon by PB!EX In the fulure domeshc produchon »
increase. In our study, the predictions in PNDI from 1979 to 1985 wm be quoted asled
of the Le Havre repori. After 1985 level of the iniporisis assumed 16 be about the s
as the level of 1985 because of increased domestic produchon and saturation of don\es.!_\
demands, : :

1979 1985 1988 20007 - (1,00016n9
steel pipes and fubes 461 896 . 850 '350-. Coen

Tuxpan mil 1mp-o:t a relah\el) h:gh share becaus., of lhe (‘hlcontepep cmdecd
development project, and its share is assumed to be about 30 pefcenl in 1988 and X
percent in 2000, : - :

1988 2000 . (i,000tens)
Tuxpan 255 170 e S

(b) Non-ferrous pre
(i) salts
(Imp.)

The inward cargo from Ostion will be expecled ’I‘he total inwar d éa:go \o!urk'd
Tuxpan and Tamplco-.v\llanma will be 200 thousand tons in 1988, based of the severd
plans of related <ompanies, and alter §988 it is assumied that the \o!ufne mil grow atte

Same rate as the population growth of the hinterlands, whichis 1.1 peuent per year [0
the Chapter IV-1, - :

1988 2000 (1,000 tors)
Tuxpan&Tampico—Altamifa ' 200 0 0 08 - ' :
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The volume of Tuxpan is cstimated l'rom the :mport shares of the two ports in Table

Vl?(lﬁ)
L 11988 2000 {1,000 tons)
'i‘uxpan T 2. A R & § :

Tampico Atiamna : 156 91

(i) othet’ Hon: I'em)us ore*
amp) P : :
‘ ’ﬂw lmpoﬂ gromh falé from 1979 to’ 1988 is suppos:zd to be in proportion to the
growlh rate of the outpuls of iron and chcmlcal mdus!nes which are the big consumers
of non feqous ore On the bas;s ol‘ the gm“th rate of the two industries listed in PNDI,
the 1mport grmn.lh rate is sho'm as follows. _ L
. - y 197982 ... 10%
s 1982 90.—....]3"
7 Prom !990 lo 20‘00 the gm\\ th tate is assurned lo be smaller, about 5 percent, which

torresponds to elaslmly o1 0.6 to GDP growth. Therefore, national impoil cargo volume
is malculaled as follows: - I : .

TR 1979 1988 2000 (1,000 tons)
“othet non-ferrous oré -’ 179 . 500 1,020

Consxdenng I’he scale and looal:on of lhe nton and chemu:al industries of Tuxpan,
,\Iiamlm ‘and: Lazaro (‘ardenac, the Tu)cpans share will be 40 perceat in 1988 and 15

penenl in 2000. And the share of Tampn&Altamira isassumed to be 45 percent in 1988
and 2000 S -

1988 - 2000 (1,600 tons)

-'ruxpan R 174 359

Tampico- Allanura 225 459

(Exp.)
' The e\:pons are assumed to oceur only at Tampico-Allamira.

() Feitilizérs' Do
- {in.and lmp) _ ‘ ‘
By renev.mg lhe ﬁ)re-.asls of H:RTI\iEX and Le Havee, inward and import cargo volume

—of Tampl\_o-.‘\lfamu‘a and Tukpan was figured out, as shown in Table VI-2(12).

From 1990 to 2000 self-sufliciency ratio will become much higher, but demands for
agnmlluml pmduchon will bécome larger due to the expected population increase. Therefore
the growth” ralé dunng 1his penod is ‘assumed to be 5.4 percent. The Tuxpan’s share is

_Stimated to be' about 10 im cent in ]988 and aboirt 20 percent in 2000. Considering the

%) mi*.du‘g almina and l\aume

1 "“81"“



advantageous position of Tampico-Altamira, most of these fe:t:hzers will be delnered to

rotthem agricultural regions though T, ampico-Altamira.

Table VI-2-(12) Import and Inward Cargo Volun}e of Fe:tlhzers of’l‘uxpan

and Tampico- A!tamua

(Umi 1 OOOTons)

Fertilizes Imp. or In 1988 . i ‘2000 i
Ammontum Sulphate Imp. B SR L. 1 I 323
:mmonium Nitrale - Imp. "~ ‘ 160 SR 2?2i
Lit‘J'Vrea - © I, S 'f?_‘i o 630 |
Single and Triple Supaiphosphate Tenp. 50 136
Ammonizm Phosphate ) [mp.. 160, 176
Table VI-2{13) Cargo Yolume of Fe:hhzers of ’I‘uxpan
_ _ (Uml IOOOTons) ,
Fertifizer Tnap. or Ia. 1988 . f. 2000
AmrmmumSulghatg _____ Imp. 19. 65 e B
Ammonium Nitrale fmp. e - 54 '
Utea " In. 40 — o 136
Singke and Triple Supetpgc—\s;hate' Tmp. | 8 27 ;
| Asronium Phosphate .lmp. ]6 .7‘3'5 o
B Total B 99 . 317 o

(d) Agricultural products
(1) grain
{imp.)

This is considered as industsial port cargo and was already d;scuqsed in C‘haplﬂ' VH.

Gi} other agricultural prodm ts
(Exp.}

The export growth 1afe is assumed to be 3 peréent, consmenng lhe gmwlh rak’(’f

agricultural production and the progress in qualily of life. The agncultural Pde“““"e
classified as Yiquid bulk and genetal cargo., o : :

1979

Liquid Bulk 544
General Cargo - 582
Totat 1,126

1988 -

# qu s

712 1015
759 1,082
LA 2,097
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, The share of ’l‘uxpan and Tampxco -Allamira is supposed to be at the same tevel as
1979 for llquid bulk’ A0, and fot geaeral cargo it is supposed to rise to 15 percent in
1988 and 20 pen.cnl in 2000 from the present fevel of 6. 3 pescent. The cargo volumz of
Tuxpan can be ca!culaled by Table VI-2- (10), as shown in Table VI- -24(14).

. ":"Téb.‘-é;ﬁ"z'(”)- Cargo Volume of Agricultural Products

(i}nil: i,OOOTons) )

_Comfrbﬂ%ly' o ?oxts' y . 1979 1988 2000
e | TempisAmamia | sz s 52
I I I T B
! SRR Tampxo—hl!amm : 3 93 . 1o
Geneml(‘algé. S _lr;Tuxpan_ R - .o 106 |
B e ,_"f_a_m?i_c‘:;’a-Alimpha_ . 151 ] 162
R I S I B TS
{e) Cement'
tin.)

The Area’s demand l’or cement vuli become much greater due {o various big projects.

By reuemng the eshma!es of the Le Havre report, wé see that inward cargoes are
expected from Tampzé&h!tamlm But most of these cargoes will be carried by overland
transpottation. TR T S :

Therefore mward cargoes ol' Tu\pan are assumed to be at aboul the same !e\el as the
domestic €ar130¢s from Tampno to Oshon atready shown in the Le Havre reporl.

The tesulls are as l‘ollov.s +

C o mmssl 000 (1,000tons)
T"?Paﬂ'"*'r -0 300

) Geneml cargo B : _ : :

CAfter rvigwing the pred:chOn teaulls of national folal Carngo \olume in the Le Havre
report, these resul(s seem (o be teasonable up to 1990. The growth rate of cargo volume is
shown as follows, including the assumed growth rate belween 1990 — 2000.

01979 — 1985 0 1985 - 1990 1990 — 2000
-(!mp) T T ' : '
(‘apnai goods 16%]year 45¢/year : 45t fyear
Consumergoods . - LOGfyear 13%/yeat | 3fyear
(Exp) . S :
Consumer goods 12%}ycat 18% year 16% fyear
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‘fhe national tofal cargo volumie shipped by seav..ay is shown in’ Tab!e VI ’2 (15) andy
based on the above growth rates. : N

Table VI-2-(15) Tofal Cargo Volume of General Cargo in Mexico -

(Umt 1 ,000 Tons)

Commodity .]9?9 l988 . 2
tmp. | ,
Capitalgoods . 281 o A0 .';-:_!3,471‘3- -
Consomes goods 987 L2826 . [ 1093
Exp. ) S 7 S .- .
Consumer goods 359 1,163 a4

The cargo volume of Tuxpan ¢3n be delermmed by the size ol‘ demand in lhe hmterh-.{
In the compelitive hinterland of the melropohtan area, the methods sho“n in (2), () &zt
introduced. In this case the share of Gulf porls is assumed to be 80 ptneni of the tetd
imposifexpoit cargoes which are produced or consumed in the compelllue hmlellard T
demand for importfexport cargoes in the hinlerland is assumed to be” ptcpo;:gomg I,
industrial production in the case of mportmg capual goods, to populahon in that of
importing consumer goods and GDIP when considering etpo;ls of consumet goods

The cargo volume of Tuxpan is shown in Table Vl-2 (I6)

Fable VI-2-(16) Volume of General Cargo of Tuxpan

| (Uoit: 1000 Tony)

Commoditly 1938 _‘ _ 2000 i
Imp. : '
Czpital goods 37 204
Consumer goods e 1217
Exp. .
Consumergoods 74 ) 935 .

{2) Shift in cargo traffic from US Gulf potls:
Basic methods are already shown in (2), (d).

It is assumed that the total import cargo going inte D.F. in 1978 éan be divided iz

capital goods and consumer goods, in the same ratio as found l‘or capllal and consumer R
in the total national impot catgo. : ' ‘

Other types of cargo are not considered for D.E. concentrate. The grow lh fate of DF
import cargo is supposed 10 be the same as the nauona! tevel, shown in (0):
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The sh:l‘t in cargo (raﬂ“c from US Gu!f porls to 'l‘uxpan is calculated b
modél showit in (2), (d} and thé resu!ls are shown in Table VI-2-(17).

: Tab!eVlZ(l?) 'Es;limal_iﬁn of Shift in Cargo Traffic

- Commodity

y the matheimatical

_ _(i:}ni!: 1,000 Tms)

. and throvgh Tamp[t.‘oAltamm and Tuxpan =~ °

{h) Eshmattdn ol‘ contamér ca:go

Contamenza!ion raho of Tuxpan S\hlch is deﬁned as conlainer cargo \o:ume[total
geneial cargo \ol‘ume has been \ery hlgh for the last five years, as shown in Table VI- 2{]3)
General]y it is \'ery d:fﬁcult to foresee the progress of conlamenzahon however the
mn[awemalion ratio can be sel as shcm i in ’[‘abie Vi 2-([9) conndermg Japanese pseduhon

ﬂamplcs and Table VI-2- (I 8)

© Table VI-2{18) " Conlalnesization Ratio of Tuspsn (1976 . 1950)

. | 1918 [ sss [ om0
Total 1 Impo:lCono:ntranon 1 C”Ew-g@d‘ii C 206 567 904
(‘art;O to D. F .- : Consumet ROOdS 214 193! 8',023.
S!uﬂ m(:argo Volbme to Tutpan - (‘apilal gm L ;h__“‘ _ 4','.
) Consumet goods - 3 161
-'\ol“ The lolal impo:t concenhat;on cergo lo !) F. mdud.e;bolh Cafgt\es ‘j"!")ﬂ'gh US Guif -

1976 | 1917

1918 | 1979 1980
] f Tola! geneta! cargd ((ons) ’.@2,}55‘ 33N -_?1,005__ 96,242 | 201013
Imp. | Containercigo(tons) +. ¢ -|. 38982 {- 10571 |- 61753 | 85272 | 148640
- | Containerization lga_m(%) {1 98] 32 ] ssof sou| s
| Total enetat cargo (1on9) 20965 | 22513 | 26430 | 35252 | 62700
Bxp. Containes _c'a;go(i.:.ﬁs) - 20868 | 6995 | 26430 | 35189 62683
" | ‘Contsinesization Raiéo (ée)'i 1000 ) 31 100.0 998 1000
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Table VI-2-(19) Selting ol‘Conlamemallon Ralio

—— 1988 | 2000,_ _Re;ng:k;_
i BT Trrrerun I IOF TR RO

mp. T Consumer goozls - 0.9 - 0.95

T Consum;goods N | oo L
Exp. #Eicultaralpro&mls 09 - 095 . ' General éa?gq ]

ln this siudy, three kinds of gene:al cargo — capalat goods Consumé; goods a;.j
agricultural prodmts — are selected as contamenzable CArgo. Based on Table Vl 2—(19)
conlainer cargo volume is estimated as Table VI —‘2-(20) ‘ T :

Table V1-2(20) Forecast of Container Cargo. TR

. Year - 1988 B o 2000 5 £

Comniodity U Totat |~ Exp. |- Imips |:: Totad' " |0 Exp. ol Tmp.
Agricultura] products 18 RT3 N BT TR MRS () B FE e
Capital goods 51 st b o1se 159
Conszmer goods 321. | 124 203 2892 | 936 | 155
Totsl 396 | 142} 2s4- | 2952401037200 1,718

(i) Summery of cargo volume forecast

The {ofal cargo volume of Tuxpan is shown aeam in Tab!e \'142{2 1) and Table \’l-?{l?l,
summerizing the results of (a) - (h).

~-186--



o9R ‘Y. (96 | 499 £6T N wrte | SAU..L..SJ vEe__ L D¢k 448 16 | 901 oy
101 | 01 IRCEEEY &1 . 61 1MNPOLS 1OaNIINDXIRY .
Wr'T . 143 9%e' T | 9E6r | 602 602 29T 49 APOOY 1 9EMeuO)
651 % 6$1 647, - |62 .14 .4 7P00s TviTEeD
: ! ! . - obaey Joutwauon (LY
s r £ C | 5% sl _ 51 5T NIONPOXA LwanITnDTARY
%1 ﬂ : e w o |er | €2 <7 9T | ¢ #5000 XDUNELED
98 . I 98 98 81 : 41 3 "?oon TS Tde)
e L | el Do ” A 7" - aTes
LT DLl o4 LST 314 45T f0dTd % segny tovas
658 L 65¢ 65% i “4$ L5 1e035 g woxl
- ; oZxwh Teaousn (¥
oot . .. Q0% | Q0 R BT o5y 1 osi . AUBTID
L1 96T | 9t1 -8l 97 - | 66 o7 o 6< 68 ~ILYTTIXNE
69¢ S 6K | 65¢ MEAN - A SR I 74 PAO NOIIPTwUON
A . , : . o¥wy g (1)
-y Twaey i tuy ang | TYoY ey  jedxy f oo TYa0Y U angy | easy cMmM a7y
TeIOY ;. APwAL ITINeWOq ] OPUIL WATIOH O3 OY CTRPORY, 9T HeWOL T epea) uETeaos
EE— A _ - _ : 9R6T _ L
(¥u0l,. 000 1 FaTH0) g ,
. A{z) uedxn ] 30 SumMIoA oBred . (ZTFTIA QL
098 | 9% | 9§ 6T | o5l Lo ALY 1] €611 | EE 7¢E 408 LRETR S 1esel
oo.h . ,U_.o.o_w. N bo.n e R E NI Hqusu?ug.uuﬁo
C S | S S BN I -uus_vo..& pemamaotady (7)
| £29; «_; . . 1586 [ 28T . T. ] z8t . | 851 | 741 17000 euneuc)
R LI AR ERE L e S - REE - IR ‘#pody TeaTded
00C. 008 o ] 0L " IR 08T ] 08T - 05% IR A T il
A RN IR ) S L4 SH - 8T - ST R e o7 P73 JROUONN . ~S WY I : uow.&.spop
L Il S 1R I 31 _ 75 S I S 43 , Sﬁ . aho WMOZIOFTON
B3 BEEE 1 S A C iy S ” - i : aTes
QLT ] T4 QLT Ay 662 , ﬂnu : nﬂn . 39& 7 g 1e9aS
53 S R SR RN A 19 649 L8 S R A : " Te93S PUr 00X
. - _ R _ ronpoig ITXIMPEL (1) ;
o T .ﬁ.ﬂoa L w0l 2oy | 2ang | rwaoy [y - | ey |
L reaey ] T pRa) oD WeNSs TPy case.u.ah |
L HpsT !

(Rued 00071 :;;E

(1) WWAKWY 4O SO A, ONaTD 330 (Wosswwol  ([T)I=TA SIq9L

—187-



2-2 Forecast of Fish Catch 7
Direct human consumption of fish per person re;orded a lemafkable mcreace ol‘ 9 pe,“.,m -

vear from 3.5 kg/personfyear in 197010 8.3 kg.!personlyear in 1980, Consndermg lhat the actyy
growth rate of per-capita GDP was 3.1 percent for this penod itis expéc!ed that’ consumpt,.;,m{
fish will grow larger in the future as per-capita GDP grovus {n’ our study this BIOWLh Fage
assumed to be § percent untif 1988 (0.74, elasticily to GDP} and 3 percent up to 2090 (044
elasticity to GDP). i

(1,000 tons)

| 1980 ; :938 000
direct Ruman S60 . !032 i 1751

consumption
(8.3 kg!percon[) ear) {12 3 kg]pemonfyear) (I’l 5 kgp‘pefw,v)m)

And the total processing \olume of indirect human consumphon and mdus!ml use 1.'
supposed to be 88 percenl of the direct human conmmphon mmg the actual data fnr |980

Veracruz State and Tuxpan administrative region W il have !arger shares of the nahom] ot
as the fishery developments along in the Guif proceed. -

The forecast is shown in Table VI-24(23). The Tuxpan admtmalratne regmn has ihree f[\".ng
ports-Tuxpan, Cazones and Tamiahua. In Tamiahua improvement OI‘ fi shmg pon faca!:llesxsm;
_planned. The fish catch of Tuxpan will be 112 thousand lons, supposmg that the shars of
'Tamizhua, Cazones and Tuxpan are 40 percent, 10 percent and 50 peuenl _reapednely.

Table VI-2-(23) Forecasf of Fish Cateh

(Unit: 1,000 Toss)

A Use 1976 | 1980 | 1988 § - 2000
Diect human consumption 280. 360 ],0_:32. SRR

Mexico Processing 45 | 493 | 908 | 150
| Teu . 525 | 1053 | 1840 | 3m.
Direct human consumplion | — .69 158 39

Verzoruz State Processing e | |m 255
i ) Total © 30 T70- | o2ss | 63
Tuxpen 2dminis. I}.recll.;unnnconsumplion - - 41 128
trative region Provessing S - 45 95
| Todal I PR T 6 23

— - . e

Note: —; po avadable dita

-— 188,_



33 Forecast of Rcc:eahonal Visntors

gnough dafa can not be oblamed for an accurate forecast of recreational visitors. The growth
qte of total ws;tors to Tuxpan is assumed as t‘ollows considering the growth of per-capita GDP
of the hmle:land and suggeshons of the Tuxpan office of “Sectetaria d¢ Turismo®,
: 1980 — 1988...“ 2.9%{year
- 1988 --2000. ... 1.4%/year
The sesults are shown in Table VI- 2(24).
The ratio of marine recreatlonal visitoss (0 tolal tourist visitors would be 40 - 60 percent,
wdging from dlscumOns mth the Tuxpan office of “Secretaria de Turismo™.
Supposing it is 50 pen.enl the marine recreational visitors in the year 2000 will bz as follows:

. _ ‘ (1 000 geisons)
\1exlcan e 167

’ Forélgner cee.. 4
Toial R ¥ ]

As for p]easure boat us:tors, 60 petcenl of the Mexican visitors and $00 percent of foreign
ezes are considered (o be i this category
The results are as follm\s

(1,000 persons)

Mexican. .. ... 100
Foreigner..... 4
Total ........ 104

f-T'a;l_a:Ié VI2429) Forecast of Tourism Visitors

. . L e o : . Lo ‘ ) . {Tait; Persoss)
fatieeality "Mgoie*-_ Cagir ) s oo e1e | 1980 1961 1938 7060

mxicnn | 911 parposes | 336,566 152,109 | 145,015 332,204 | was,e0 | 01,000 § 462,000
toutliat . =TT ) 1,000 | 101,600 | 283,000 ] 335,000 |

receigeee [T pmgeee [ TSN ST AOU| a0 (" S,z [ S0 | 10,00

i tourfsak LIS B 30001 3000} 5,600 7,000

Tctal aﬂ purposes 357 4&) l57.420 1‘9,033 316,654 ISI.lm £15,000 492,000

: eounsni 1 AT B B : 258,600 | 342,600

Xate; 8 Based o the estl:ation (69.5 petcent w0 al! purpcses ia 1919 on
tte eational t-a.se) _ _
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