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“Conclusion and Recommendations
L Conctusion * -

(i) Subjecloflmésllgahon L e S R PR P

Fhis repbr( (‘oncems the férmu!atibh of 2 master p}an (largel year 2000) for lhe de\elopmenl
of a new mduslrfal port at ’lh'cpan i Mexico, and the | econom;c and financial analysés for the
examlnahon of the feasnbmty of the shml tetm’ de\elopmem plan up to 1988. A master plan is
prepated for lhe new cily (6 be constructed arOuﬁd the port S(udy of the {ransporiation system

mcludmg ‘the appbtlmnmént of ﬂty l'unchons to be de\elopéd in lhc hmledand of the porl is
also presenled ' ‘

2) \las!c: Plan for ihe lndus.l‘nal Por( e AT (E VRS
We haw: reachéd ihe conclusion lhai in we\\ of lhe geographzcal and eéondm:c cond:lums of
Tm.pan this prcjed should h;ne lhree deﬁmte Iargels lhe}' aret E A T

l) Tuxpan must be de\eioped On ‘A léng tefm b.‘ms as one of the senes o!‘ mduslﬂal zones
along the Gulf of \Imco which lndudes z\llanma 'lamplco T\npan, Vetacmz, O:.non
C‘éallacoalcos and Dos Bocas. - = " : ‘s '

2) Tuxpan musl as sooﬂ ?as‘ po:\snble he gnen the fumuons 6!‘3 commercnal pon in oraer to
(ransport goods lo fes hmle;land mdudmg thé melropohlaﬁ area éf \lemco (‘tly, asa
supp!ement to Veracruz and othei éorls R S e

: 3) Thss ptojéd mnst sUpporl and’ pmmote the Ch:mntepec-’[\upan Pro;ec( \\hnch is
_ palltcu!aly am1ed at 01I de\elopmenl ' ' : :

Reg«rdmg ihe locahon of lhe ne\.s péxl lhree points neat the e:luary ol‘ lhe Tuupan met were
e\pior d.°As a rémlt we d:smamd Lake 'l‘ampamachoco and’its vicinity on the l1el bank of
the Tuxpan Tivér as “unsuitable” for’ developing a potl, and selected the relatively level area,
meastiring aboul 15K0i riorth to south and’'8§ km east to west, on the right hank of the Tuxpan
river, Threg alternéme p)ans wére pnpared and ﬁmﬂy \I:uler Plan B was selected as bemg lhe
most suifable. - ' SRR A : .

The réasons foi rej\dmg Lake ’i‘amp&ntéchbm and its m‘nmly are as follm\s The tand is
!o“ and swampy, so that larse quantitids of fill a4ré necestary 1o reclaing the site. The ground
, mns:dered to be rather unsatisfactory - from the view: point of bearing stratum. The take
abounds i m ﬁshety fesouss cés and we 'decidéd that it would more effectively be used as a fishing
‘Place or as'a tourist areay lhereby preserving the envifonment of the whole area. Meanwhile, the
aréa which we' propobed as the project sité is generally level except for Ihe hills of Tumilco.
A glological sury ey has disclotzd that; though it mdlidh some places with deép bearing stratum
and hlghly plastic clay, most ‘of the atea is Ulilizable for plant sites. Further, we have concluded
fioni past‘expétiences (parhcu?ariy, judgmg from Altamira Port) that the marine conditions make
u possible to de\elop an artificially excavated port there.” : : :

“Thea \\e studied the' possibility of industrial Jocation atound the post. “’e have carefully
selected the types of proposed industeies sinde lhls is the pr-.dommanl faclor to determine the
dintefisions of the induslnal port. SRR

At f‘ t<t, we selected 47 tikely industrics in hght of the demand tor, and the supply capacity of,
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industrial products in the whole of Mexico, the apportionment between industries planned to
tocate at the industsial ports whose construction work has partially begun and_ those to be
located at the industrial porl of Fuxpan, and the geographical conditions of the indusitial port,
Of these we finally selected 12 industries. Further, we decided the production scale of Ihe;e .
industries based on the trends in demand for each commodity, the scale merits of plants, an_d the
production scale of model plants. The types and scale of industris thus selected which are most
likely and desirable fos constiuction at the industria} port of Tuxpan are as follows:

(@ Sea food products (Production scale: 100 tfyear of processed fishery products; site area;

20 ha)
(@ Wheat flour (116,000 tfyear), vegetable oil (26,000 tfyear), feedstufl (120 000 lh'eat).
100 ha)

® Paper and cardboard (500,000 tfyear; 200 ha)

@ Petroleum refining (500,000 BPSD; 1,000 ha)

(B Petrochemicals (500,000 t/year in terms of ethylene; 500 ha)

(&) Iron and steel (5,000,000 tfyear of crude steel; 1,500 ha)

(?j Fabricated metals for ocean use {24,000 tfyear; 30 ha)

Construction machinery (4,000 unitfyear including bulldozers; 60 ha)

@ Chemical machinery (50,000 tfyear including chemical machines and boilers; §0 ha)

49 Heavy electrical machinery (including 80 farge transformess a year; 30 ha)

4D Motor vehicles (360,000 a year; 220 ha)

&2 Shipbuilding (250,000 DWT x 5 ships; 200 ha) -

The total area of plant sites for these 12 industries is 3,940 ha. These plants shall be ratmnally
arranged around the port. ,

The mass iranspoﬂalion of cargo is indispensable fo plant production activities. Th_e esti-
mated volume of cargo to be consumed by these plants is about $1,522 thousand tons and the
eslimated volume of cargo to be generated by them is about 42.6 million tons. OF this consump-
tion cargo to be transporied by sea (foreign and domestic imports) tolals 15.66 million tons,
comprtised of 10.6 million tons of foreign cargo and 5,060 thousand tons of domestic Cargos.
Meanwhile, production cargo to be transported by sea (foseign and domestic exports) total 24.7
nillion tons, comprised of 21.6 million tons of foreign cargo and 3,100 thousand tons of
domestic cargo. Thus, the estimated grand total is 40,36 million tons.

The cargo (o be handled at the commercial porl was estimaled by presuming a hinterfand,

estimating ils econoniic frame, studying changes in the fulure appoilionment of functions among

the porls, studying cargo shifted from U.S. ports on the Gulf of Mexico, and analyzing supply
and demiand separately for each type of cargo. In this connéction, we refersed to cargo estimates
made for the whole of Mexico by the Le Hanve poit avthorily. Thus, we estimated cargo to be

handled at the commercial port of Tutpan in 2000 al a total of 4,860 thousand tons compnsed
of 4 290 thousand tons of foreizn cargo and 570 thousand tons of dome

packing, bulk cargo was estimated al 950 thousand tons, genesal cargo 1,130 thousand tons and
conlainer cargo 2,750 thousand tons. As for fishing port cargo, we estimated the amount to be
handled at Tuxpan at about 100,000 tons -- including 60,000 tons for the new fishing post -- in
consideration of the increase of incomes, the par- -capila consumption of fish, and the distsibution

stic cargo. By [ype of

of resources.
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In plarmrng the marina, we assumcd rts accommodalmg capacity to be 500 vessels, in view of
the number ol' tourrsts ailracled lhe populalron, per capita incomes, the number of pleasure
boals possessed and by rel'cmng, among other thmgs fo the example of A-:apulco

3) Port Plan

We decided to plan lhe por( by arhﬁcral excavatron because@ this | port is to be constructed
on a srmple coasl, @ lhcre is le'.el land in lhe (:Oastal area 3) frlhng sand is necessary to provide
industrial srlea '

The breakwater iayoul was decrded by lakrng the followmg goals mto cons:deratron

o To shleld the post from wind waves of“hrch the main direclion is N ~ NE,

@ To be able to accommodate 250 (}OO DWT lankers for expomng pelroieum

@ To surround the channels with the breakwaters to prevent channel siltation.

Thus, a tofal Ienglh of 3 400 m, the l‘rsl | 000 m normal fo lhe coast and 2 400 m at an
angle to Ihrs normal parl is proposed for the mam (norlhem) breakwaler A total length of
2,200 m, mcludmg A 000 m ‘for lhe noimal parl and 1,200 m for the angled pail, is proposed for
auxiliary (soulhem) breakv.aler As for the channels a width of $00 m and a water depth of
~22.0 m afe propowd for the ouler channel a \udth of 500 m and a waler depthof -19.0 m
are proposed for the i inner channel and a mdlh of 300 m and a water depth of —120.0 m are
proposed for lhe auxrhary rnner channe) The inner channel is accessible to 150 000 DWT iron
ore carriers. In !he mdusinsl porl smce a specralrzed (pnmlc) berih will be constructed and
used ewlumely by each planl lhe planls are 50 arranged as to be able to secure the necessary
ength of watérline. When the number of specrahzed berihs necess.sr) for the \olume of cargo,
ship size and the frequency of shrp cal!s \\35 lenlah\ely calculated 30 lsrge private berths
totaling 7,095 m with water depths of —7.5 m or mose wete found to be necessary, These include
three dolphin berlhs 1o be provrded in the ou!er harbor to export crude oil.

The commen.raI port uhrch is to be provrd"d in the industrial port was planned similarly to
other industrial ports in \!exrco It was found fiom our study that 12 large berths to handle
4,860,000 tons of Ao were nec cessary. Ol‘ Ihese thiee, including a containes berth, are to be
constructed by improving existing besths on !hc right bank of the Tuxpan river, while nine berths
are proposed for the new porl area. Of !hese three are container berths, two are bulk CATED
berths and four are genera} cargo berths, As for berth water depth, —12.0 m, lor the full-load
drait of 35,000~40,0600-DWT (2 000~2,500 TEU) container ships, is planned for the tinie being,
but the quay structure is desrgned 50 as lo make depth increase 10 --13.0 m possible, enabling
3,000 TEU container ships 1o use the quays in the future. The whartl sear areas and roads were
arranged smrriarly {o the TU\! (Termmal Usos \iu!(rples) plan (prepared by OCPI in 1981) for
the five mduslna! porls where co:‘rslrudron has alread) begun Further, 192 ha (within the bounds
of a 2,300 sy x 900 1 reclang!é) is proposed as the area for the comercial potls on the assump-
tion thal Ihe titeof the port adnnnrslralron onrce, the (39 mbohc gru?n space, and the basin for
small vessels are located together within the afea.

Regardmg lhe locatloﬁ of th¢ fishing potl, thice alleenatives were studied: (D the left bank of
the 'I‘mpan siver, @ lhe esluar}' on the right bank of the Tuxpan river and (@ the vicinity of the
existing ﬁshmg poit on the rrghl bank of the Tuxpan river.

The new fishing pon must be used to land fish marnly for processing and tsansport them
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to fish processing plant. The right bank of the Tuxpan river was prefertcd cormdenng the
location of the fish processing plant, and a smlable s|le néar the exlslmg fshmg pori. was seIected
as the site of fishery port because the estuary on the right bank of the Tu\cpan river is already sél
aside for the plan fo construct a CFE (Federal Power Agency) tanker berth. A séale adt‘quate to
handle 60,000 tons a year is proposed for the new fshmg porl on lhe assumplléﬁ lhal lhe
existing fishery port will be expanded to increase its capacﬂy by 40 000 tons. As the lt’sull of
our study, we decided to devide the new fishing pon between smaller ﬁhmg \essels (les.s Ihan ’20
tons) and larger fishing vessels, planned a 905-m landing wharf of 2.0 m. a 775-m’ '.s_harf of
—~4.0 m, and a 165-m wharl of —4.5 m, and arranged the nexeﬁsa:y l‘uncl:onal faC|lllies _

As for the location of the marina, ils relallon lo ihe water:s used by c:u;smg pleasure boais
must be first considered. Al present, the beach in fmnt of Lake Tampamachmo is used as a
bathing resort and we decided that it must tonlmue to be used l‘or sea lelsnre mchidmg the
cruising of pleasure boats. So, we selected a suifable p!a-:ve for the marina in that nclmly Bt‘S[di‘S
this plan, we sfudied (@) the case of (‘onsirutlmg it on the beach proﬁding a break'.satet and a
channet and @ @) the case of constructing it in the- e:luary on the left b:mk of lhe Tuxpan mer
We dropped these alternatives because i in the (I) case, ‘there are the pmblems of pre\ enhng \\,a\es
and mainfaining the channel in 2 hurricane, and the great cost of the nea*&\ar) coﬁsfmd:on and
in the D case, there is a conflict with the sz of PEMEX. We decided thal the selecled plan was
suitable because the present waler depth there is mose than —3.5 m, Ihere isno fear of waws m a
hurricane, and there is land area to de\elop leisuse fauhhe; in the rear; allhough thc approach to
the s2a is rather long and the existing bndge needs repalrs.

A wharf of 520 m and two 90-m jelties, a clubhouse and Oihéi nebes.ﬁ?f funcllonar)
facilities are 12id oul as facilities for 500 pleastire boats. | o |

The cost of contrucling these I’amhhes was esnrnaled assummg a general deugn of ihe pnncl
pal facilitics and Figured out by referring to past conshuchon costs.

The results were:

Industrial port: 1,483,000,000 USD (mdudmg cost of preparing planl qh‘s)
Commercial pori: 252,000,000 USD
Fishing port: 58,000,000 USD
Marina: ' 19,000,000 USD

Besides, the approximate amount of plant equipment in\‘es_lmeni was_éslim;'i!ed_j. 'at'
2,390,000,000 US doltars. s

(4) Tuxpan Pert City

From our various studies, the dc\elopment area, namely, the area to be duecﬁy afl‘ecled by,
and increasingly developed along with the development of the mduslnal port of Tuxpan and ifs
port cily is an asea of 8,285 km? including 12 towas (uilages) with a populatton o!‘ about
230,000 {}980). And this afea is expected to devleop in the l‘ulure \nlh the cu:es of Tuxpan

cngthen the transport netow lk connccung Ihese cuhes and
develop each city. Particularly, we ranked Tuxpan as the centyal comprehensive cily of !his area

to which the industrial post is basic, namely, as being thie core city ol‘ the locahty Wc planned
it as a cily containing advanced lifesphere facitities {universities, feseare h iristitutes and artistic
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and cultural l‘acnlmes) ‘

As the location of the new poﬂ cnly, we comprehenswely slud:ed two alternatives on the left
bank of the Tuxpan river and three altesnatives on the right bank and decided on this plan
proposing a location ad;acent to the mduslrtal port and with casy access to National Highway No.
130. ' S

Regarding the sﬂ‘ale ol' lhe aly, a populallon of 400 000 was estlma(ed based on 43,000 ;obs
to be created at'the industiral port. Jt covérs an area of 6,200 ha, including roads, and will
contain a” conmmercial aﬁ_d business area, a culivsalfeducational atea, a medical area, recreational
areas, residential districts, and parks and green space. Details of the fand use are tabulated below.

Residential districts = F - - - > 4,050 ha 65.3%
Commeércial and businessarea -~ 405 - 6.9

" Public s¢ivice and public facilities 392 6.3
Amtsement and récreationalarea - - HI8 E © 1.9

i Lightindustey 0 - o300 - - 37
Roads . = o 400 65 -
Parks and greens oo 605 : 9.8
o Total o &0 1000

We ha\e also pla nned in our siudy of the necesssry road and railroad networks, a new 200-ha
airport, and sewagé, garbage disposal plants, : :

Regarding the idea of devleoping the periphery of the exlslmg city of Tmpan inlo a new city,
weé found the maximum available developmenl area to be 2,700 ha and capable of housing about
120,000 people.. We reached the conclusion that, although using the périphery of the existing
urban districls is reasonable during the initial stage of developmient of the industrial port; it is
more desirable, after that, to starl dey elopmg a new cily on our proposed site and to develop it as
a long-term and phssed project..

(3) Sho:t Tﬂm [)es elopment Pl:m C : :
We prepared a development planin keepmg with the port demand in the period up to 1988.
From out siudy of the construction of industries, it scemed appropriate to construct nine of
the total of 12 industries, in view of the types of induslries and supp!y capacities necessary to
- maintain the supply/demand balance in 1988. .

The p[OdlILIIOI‘l scale and the plant site areds necessary for the time being plant operation are
as l‘ol!ous

G) S¢a food producls (45 000 lh'eat site 9 ha)

- @ Wheat Aouf (60,000 lh'eéf), feédslul‘l‘(ﬁOOOO tyear) ... ..... 50ha... SO%
@ Paper and cardboard (150,000 tfyear)

R S R 11} - D ) 7 1
@ Petroleum fefining (ZSOOOOBPSD) R 500 ha... SO%
® lron dnd steed (2,500,000 Hfyear) iv e s, creie.750ha... SO%
©® Fabricated metals [or 0céan use (24, 000 tlyear), ...... e v.. 30ha...00%
@ Construction machinety (2,000 pefyear)

.................... o 60ha. .. S0%
@ Chemical machinery (Chemical machines, boilers, ete.: '

50000(!)63[)....~ ........ Nttt etareteractneeraaa.n. 80ha... 100%



@ Heavy electrical machinery (Large transformers: : C '
SOpefyear)y ... tesineenaiar-asenis 30ha !00%

The numbes of workers is about 15,200 and the sunt of the plant site areas is 1,609 ha, or
41% of that in Master Pian. The total volume of cargo is 20.17 niillion tons comprising aboul
14.99 million tons of foreign Irade cargo and 5.18 million tons of domestic trade cargo. '

As Tor commeicial port cargo, the tolal volume is 1,193 thousand tons, namely, 859
thousand tons of foreign trade casgo and 334 thousand tons of domestic trade cargo. This total
includes 523 thousand tons of bulk caigo, 413 thousand tons of general cargo and 257 thousand
tons of container cargo. L P :

We assumed that the proposed fishing port would in 1988 fand 25,000 tons of the estimated
total of about 40,000 tons. This represe:ils atout 407% of the proposed handling capacily. .

The consteuction of the marina is proposed for the period after 1988 for the folowing
reasons: (D) The number of people using the marina will increase according to increases in the
number of factory workess after 1989. 2) Industriat basi¢ facitities must be construcied first. @
No sharp increases in the number of incoming tourists are likely for some lime.

(6) Shoit-Term Port Plan

fn planning the port, we took care that the effect of construction could conlribute as SOON as
possible to the master plan and that the investment be held to the minimum that is fAecessary.
We decided on a channel water depth of —16.0 m o enable ships with the maximum size of

- 100,000 DWT (in view of the annual volume of cargo handling and the amount of investment)
to use the port and planned a waler depth of —10.0 m for the inner hatbor channels té accont-
modate ships of 15,000 DWT in the immediate future. Therefore, we planned a norlhérn break-
water of 2,500 m and a southern breakwaler of 1,400 m to protect the channels and anchotages
areas from the normal small waves. o : _

We studied the necessary number of larger quays in the same way as for the master plan and
found that 15 large quays totaling 3,550 m were sufficient. This means construcltion of aboul
50% of the total, including two dolphins in the outer harbor area to be used for ex;ioﬂing
petroleun. S

In the commercial potl, one container berth will be constructed on the right bank of the
Tuxyan river and so, all that has to be constructed in the new posl is three berths, namely, two
bulk cargo beiths and one general cargo berth, a basin for small crafts and a'pbil
area. As a result, the necessary wharf area (includihg toads) is 72.7 ha. S

For the fishing port, a total of 775 m of wharf will e constructed including 320 m
—2.0 m landing wharf, 250 m of —4.0-m quay, and 205 m of ~4.5-m quay,
the handled volume of 25,000 tons. Also, functional facilitics to be focated on Ihe_‘la'rjd afe
arranged on about 47,000 m?. These represent about 407% of the tofal. -

The cost of conslructing these was determined to be as follows:

administeation

of
cortesponding lo

Industrial port _$23,800,000USD
Commertcial port 78,000,000 USD
Fishing port _ 20,680,000 USD

The amount of investment on plant equipment is 840,000,000 USDH.
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As fof the construction schedule, port facilities will be constructed in about three years and
the constmchon of planis will be started in the third year of the project and will fikely be
completed in thiée years. .

Reparding the new ¢ity, we studied the case of e\ecutmg palt of the masler plan assuming a
populallon ‘scale of I90 000 people and found that a tofal of 3,830 ha, namely, 1,900 ha for
residential’ districts, 372 ha for public service and public facitities, 192 ha for commeicial and

business facilities, 716 ha for parks, greens and recrealional facilities, 250 ha for light industry
and 400 ha for roads was sufficient.

(1) Econtmué Ana!ysu . : : .

* For the short- term port dev elopment plan we calculated the mlemal rate of return (IRR) by
the method of cost- benef t analysis and sludied profilability from the view point of the national
économy. The objec(s ‘of the ana‘l)'s:s were the industrial port (new port) and ¢he commercial
port and the fishing poit but the marina was not inciuded. :

The added value created by the located plants was used a$ a benefit l'or the mduslnal porl.
The reduction of franspoil cosl lhrough the shorteaing of transport distance and the reduction
of ship port staying expenses through the increase of berths were used as benefits for the
n.ommerual post, and the increase of fish catches and of added value through the fish processing
plant were used as benefits for the fishing port. As a result, the IRR for the mdustnal port was
13.9%, the IRR for thé ¢omniercial port was 1.3% and the IRR for the fishing pmt was 29.1%. In
our sfudy combining thé three funclions, the IRR was 13,9%. Thus it was found that the eco-
nomic eéffect of this project was sufficieat and the [irojecl was economically feasible.

{8} Financial Analysis .

Regardtng the financial ana!ysns in relatlon to the’ mduslnal po:! we did nol carry it out
because the company operating each plant must petform this analysis. We assumed that the
breakwalers and the channeéls, which sequire large initia) im'e._stmems, will be coastructed with
povernment subsidies, since ‘lh:;’); conslitule the states social capital, along with the roads and
raifroads. As for the fishing port, we excluded it from our analysis presuming it is leased lo, and
opesated by, the local fishery cooperative association. Thu our analysis was concerned only
with the commergial post. E :

- We analyzed l‘nanc:al s!atemenls and studied lhe PRR \\ 3ssumed the domestic funds to
consist of goverament su_bs:d_:es and fofeign funds to consist ol‘ soft loans {annual inlerest gate:
3%, term of tepaj'_menl:}_ 30 years! grace period: 10 years). As revenues, we assumed port ducs,
whaifages and stevedoging chaiges, elc. according to the current Mexican tarifls.

From the results of our analysis, we found that, collecting the entrance fees from ships entes-
ing the indvstrial pori, theré is no shonage of opesating funds, the repayment of loans will be

possible and the financial intesnal rate of return, thé FRR will be 3.6% and thus the profitabilily
of m\eslmem on this project was assured.

£ Conclhsion . :
From the above, we reached llw conclusion that the project was feasible technically,
‘economically and ﬁnancmlly
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Ik Recommendalions ,
_ Y
Planning, fund raising, defail design and comlruchon for this pro;ec,t will hereaflter be
conducted in accordance with the plans studied in this repo:l Hereunder are recommendahons
concerning those matlers we noticed wlule. conducting this suwcy o1 draflang the plan which
should be heeded w hen fnahzmg the pian

(1) Re!allon Between Present Economnc Sllualton and This Pro}ecl :

In July 1982 when this survey was started, the Mexican economy was growing smoothly and
the Global Development Plan (Plan Global de Desarrolio 1978) estimated ‘GDP.in 3000 at 4 62
billion pesos (1970 price), or about S. 5 times the level of 1980. hmher, undes this oveiall plan
there were the National Industrial Development Plan (Plan Nacional de Désarrollo’ Industrial
1979} in which the industrial prodmhon in 2000 is estiniatéd to be about eight- -fold of the tevel
of 1979, and the National Urban Dev mlopment Plan (Plan Nacional dé Desarrolle Urbano 1978)
proposing the de\elopment of local nucleus cities. But the problem of forelgn ‘debts suifaced
after the devaluation of the peso in August 1982 and the economic growth rate in 1982 slumped

_0.2%%. Fconomic confusion continued, inv olving the atlemp! to rationalize banks in otder to
<trengthen exchange control and in 1982 the inflation rate was recorded al 98%.

It was under these circumstances that lhe,\’ahonal Development Plan (1983--1988) was
announced on May 30, l983 unfo?dmg mactoaopu. ¢coRomic prospeds According to it, the
economic growth rate will increase 0-2.5% in 1984. In reformutaling the port plan under these
circumstances, it was desirable to adopt as cusrent an economic frame as possible, however Ihe:e
was no choice bul to base it on the old plan for the following reasons:

(@) The new National D-:uleopmenl Plan confains nothing bul macroséopic’ “delails’ and
moreover, lacks target values for 2000. No definite phans for mduslnal dev elopmenl. or
urban development have yet been annoum.ed S : -

(2 If prejudiced. by fast -.hans,mg economic situations of the present time and of the
immediate past few years, one is liable to form a false long-tesm outlook. l( is betler to
review the economic-situation after it has somewhat slabilized. T

@ Under the pres:em conditions, 1t is unhkely that provision for funds for a short-term
development plan and construction will be started imme adiately from 1984.

So, we studied the impact of the present economic saiuahon on this project and found that
the project would inevitably be delayed for six or seven years It is, therefore, abcoluiei)
necessaty to reassess the sm;o—econonm frame that this plag presupposes and thén revidw the
details of the plan once more when the economy recovess and a tong-teim outlook has become
possible. For the present, we wish to :ecommend thal in pamcular, the short tem\ plan be
rezarded and handled as a Phas | p!an : :

R
{2) Short Term Pord Plan and Land Use . : : A S

As slated already, three gencral points: () the lelt bank of the ’nmpan river near Lake
Tampamachoco, (2 the-right hank of the Tuxpan river and ® ihe position in this p!an were
weighed in selecting a place suitable for the port planning. -

We concluded that, of these, thé left bank of the Tu\pan tiver should, m\rmw of its relanon
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to Lake Tampamachoco, begin to be developed after 2000, if it should be developed at all.
tadustrial development and port construction may 'greatly change the natural environment and,
unléss somelhing is done to presenve lhe environment, it will mentably deleriorate.

So; we would like Vely much to lecommend that, if possible, Laké Tampamachoco be left as
a place io pré-sene the natural environment so that it can be used, as at present, for fisheries and
as a tourist resource. In fact, pollution counterineasuses should be taken preserving Lake
Tampamachoco and its vicinity so as t0 maintain its presént satisfactory natural environment.
In this respéct, measures musl be taken to minimize motorboat noise resulting from the develop-
ment of the marina and its impact on fisheries. It would be advisable to consider the use of the
left Lank OT-'lihe"lhkﬁan tiver as 4 fusther éxpansion asea only after making sure that the natusal
environment of Lake Tampamachoco ¢an be mamlamed even when the new industsial port is
completed and the new port cily is formed.

- The right bank of the Tuxpan river, meanwhile, is lhe ideal place to locale port functions
quickly and fathed economically. Definite planning of this was avoided as outside the scope of
this study, but if the improvement and expansion of the existing fishing port, the improvement
of the Tecomar SA and other existing public wharves, the improvement of the rear connecting
roads (already planned and ‘work has be¢n started partly), the extension of the estuary break-
water and the improvenient of channels are taken for graiited, it probably is the time to take the
right bank as a whole and study from a long-term point of view what should be done about it. In
short, we would like very much lo tecommend that the improvement and development of the
presént Tuxpan port be planned as soon as possible. It is necessary to carefully assess the siitation
of channels and the amount of soil in maintenance dredging. |

(3) Cond:uons of Dr:\elopmg the New Porl .

' (D The most vifal factor in developing an indusisial pou deusnc {or the success of the
‘de\elopmenl is the attsaction of industries. The types and scales of plants that can be
‘Jocated are; indeeéd, imporfant. What is criticat in this connection is, of course, preparing

conditions necessa ry for the location of plants, but it is alwaysequally important, to make
political ¢fforts. Plants niust be induced even at a stage where locational conditions —
particularly, life-related  facilities — are still inadequate and the types of plants 1o be
constructed must be combinéd so as to mutually transfer their materials and products.
: :Thme is a stfong demand fot political effoils to induce the desired companies (o set up
“their plants in this placé. -
‘@ The first important infrastructure, to be prepared as an incentive to industrial location,
© is the railroad. Accotding to the SCT plan, there is a route belween Veracruz and
. Tampi¢o wheire a new line will be opened by 1988 and this line will be constaucted
- ‘gradually, the Cardel-Nautla; Nautta-Tuxpan and Tuxpan-Magosal se¢lions in this order.
"+ Fusther, the rallway connection between Mexico City-Tuxpan, will be tompleled after
1988 when a new fine will ba laid between Tuxpan and Honey.
In Mexico, the railioad is and will be, a vital nieans of freight transportation and we wish
- to strongly redommntend the early dévelopmeént of railroad lines from the new port to its
hintertand. Particulasly; railroad contact with Mexico City must be realized earlier than
the opening of the Tampico-Veractuz line. This will enable Tuxpan port to function
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effectively as a commercial port.
@ Reparding the fishing port, we would Ilke to recommend the explonlallon ol' fishery :
resources for processing plants. At present, mainly shrimp, oystess and sardines — and
several species of fish produced in small quantities — ar¢ caught in the 'I\pran ﬁshery
ares. In view of the likely population increase in the future, the exploitation of the fish
resources, represented by tuna and other lypes, for processing is desirable. The mlroduc— :
tion of regular methods to culture shiimp, oysters and otheis is aléo necessary. In this
survey, we predicted demand almost exclusively fiom the angle of consumplion and used . :
the forecast as a condition for planning the fishery port facitities. Bul it is eam_e_s!ly
desited that this will be carelully seviewed from the point of view of ﬁshe:y resources and -
fish caiches. .
@ This survey docs not cover the details of the present land use of the siles proposcd for:_
this project. Nor does it cover compensations for these sites. What we referced to was
aerial photogeaphs, topographical maps and the results of field inspection and no 'de!a'ils :
of the fand productivity or the area used pasturelands and farmlands weee available tous.
Also, we do not know the present population and number of households wilhin the areas -
proposed  as industrial development. So, it is necessary (o make a. special survey -
concerning these matiers and relocate the present agricultural and stock raising usess by
finding substitute land for them, either nearby of far away. It is earnestly hoped that .
effoits will be made to prevent local agriculture from stagnaling due to the development -
of the industrial port and to finalize allowances and measuses for prospei:ti\'e movers at
the sfage of planning. -

(4) Development of New Port City

We sel the scale of 6,200 ha for the new port city as a tegional cenfsal ity \mb a populahon
of 400,000. This survey did not include estimation of the cost of constructing the new cily
because it was aimed, primarily, to show the basic principles of the construction of the new cily,
namely, the main frame of the ¢ity and the land use plan. :

The proposed new city is an ideal city and it cannot be expected that realistic actions will be
readily takea according to this plan. It is a malter of cousse that, aclually, the existing 'cily of
Tuxpan will receive woikers or laborers and its infrastructures will be temporarily used‘ at the
stage of construction and initiat operation of the new industsial poik. Bul the existing urban

infrasiructures of Tuxpan cily are inadequate at preseat, cannol m'lhsiand futther e{pansion I,

on the periphery and are, indead, too poor for receiving population as it inceeases with, Ihe.
growth of the new industeial port. Thus, providing dispersed infrastructures will meﬂlablyr
become necessary and, taken as a whole, concentrated investment on the new city, as proposed
here, is clearly desirable. Bul our survey did not include the step of combining the new city with
existing cily or planning the new city on the pesiphery of the exisitng cily. No determination of
the new cily site by comparisons of the construction cost of these altenatives were dt;me. W

wish, therefore, to recommend 1hat after the sovio-economic conditions are slu&;éd in drelalll the
city plan and some substitute plans fully teflecting these conditions shall be compared, namely

that a feasibilily study of the city itseIf shall be carried out by all means. ,
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5) Ftood Co‘ﬁn!em'leasu tes for Rivers and Measures for Rivers Utitization

. The imapet of this development on the Mlooding of the Tuxpan river was qualitatively studied
n the repoit. We also mentioned the mlpoﬂance of formulating a comprehensive development
tan for the thrée rivers of the Cazones, Tecolutla and Tuxpan with regaid to flood counter-
iz deasures and water utilizalion.

, - . The scope of thns suney was limited concerning this problem, too, and we had no choice but
o 6 confine oursely es to studies of the above mentioned extent. However, the construclion of the
ndustsial port and the development of the new city will probahly have elfects on flood wafer.
;urlher, whereas the water supplying capacity of the Tuxpan river is estimiated to be the ordes
of 860 million tons yearly, the water vyolume required for this projeet (use of industrial plants
and the new cily) amounts (o as much as 530 million tons. Under these circusmstances, it is
necessary to consider the amount of water to be required through the development of the basins
ol‘ the Tuxpan siver sysleni. .

~ These problems are vilal, as lhey determine the possibilities for the scale of industrial devel-
;opmenl. Therefore, the comprehensive de\elopmenl plan including ficod control, for the theee
ji\'ets should be formulated in casly occasion.

{6) Matters o be Investigaled Heseafter
i In order to clarify the above recommendations and this projeci we would like to recom-
é’mend the execulion of the investigalion described in Chapter X111 as soon as possible.
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Chapter 1. Introductlion

V_Ba_ckgr'om'ld of th¢ Survey

E(1) Socmfcononuc snuau(m _
- During the period from 1977 1o 1980, \lexlco rapxdly mc:eased its GDP at an annual sate of

£8 — 9%, “huh resul!ed mainly from the increase of mdus!nal producluon as ‘.\ell as mineral
(nolably pelro!eum) produchon

Meam\hlle the nalion’s populahon increased at an annual sate of 3. 3 — 3.4% and there
occurced a remarkable influx of people from’ mtal to urban areas. The concenlration of
Epopulallon and mdushy in the melropohtan arca amounfs to 34% of the population and 57% of
B : the industrial pmducuon while it oﬁ.up:es oniy 4. 4% of the land atea De;enirahzahon from the

X
'ﬂaturated metropolitan area is one of the tasks tobe ac\,omphshed

ﬂ. .

s
duasrhib

(2) De\elopmenl pl:m S - .
Mexico has such de\elopmenl plan as. Ihc G!obal Dewlopment Plan (PGD) National In-

dusmal De\elopment Plan (PNDI), National Urban Development Plan and so on in order to

ac.hme fusther economic growlh.

(3) lnduslnai poﬂ constmcl:on : o
Industrial complex construction in q.oaslal dislmls is conﬂdered to be a most effective

measure for industrial development. The Governmenl of Mexico has a plan to construcl nine

&M{-’a.‘.ﬁ*: si*ﬁ*f:%b&éﬁ-‘e*ﬁ%m% w;c:'

* industrial ports as shown in Fig. 1-1.

el S T

GULF OF NEXKO
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O Construction stage 7
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R PR T
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Fig. 1- Location of Industeial Post
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2. Objective of Survey

(1) The study aims at formulating a masterplan for the Industsial Port of Tuxpan with ;hé' targel
year around 2000 as well as preparing a short term developmient plan of the Port for the
period up to 1988, including a feasibility study. o S ' :

(2) The study will also deal with the proper role of each portin Mexico on the basis of i’enélvmg
the policies for overalt industrial development and the regjonal developmend in the couniry.

3. Influence of Latest Economic Situalion on the Project

The Mexican economy which developed at a fast pace untif 1980 was’ altacked by an
economic crisis in the middle of 1981. Thus, economic growth aimed al in the aforéméntioned
development plan has been impossible to maintain and the Goy: ernment has been prepanng a new
plan to replace the old plan. The National Development Plan, announced in May 1983, contains
the new prospects of economic growth for 1983 — 1988 but nol the detailéd figures necess:iry to
review this project. So, we assess how the recent economi¢ crisis will affect the project by
estimating the delay of the target year. As is shown in Fig. 1-2, it was concluded thaf uader the
new plan there would be a delay of six to seven yeass in accomplishing GDP under the old plan.
In other words, it will be necessary to segard the shost term larget year as about l995 mslead of
1988 and the long-term tasgel year as around 2007 instead of 2000. ' S

SOP (1970 billian pene)

" Legend

| Otdplan -
— = = = Newgplsn
ﬁc?m ) - * * 1990 * '%“*‘ml? VIS W

2019

— Year

Fig. 1-2 Delay of the Project
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Chapter I Basic Policics for the Development of the Industrial Port of Tuxpan
and the Port City

1. Objectives and Targets of Development

The main objeclive of the Tuxpan industrial port development projetl is to help achieve
nauonai targels preséribéd in the national develdopment plan such as PGD and PNDJ.
Tuxpan is geogsaphically the nearest post Lo the Metropolitan Area which includes Mexico

C:ly Thué construction of a commercial port is a second objective. The indusirial port of Tuxpan
should be developed with following targets:

(1) To be a part of the industrial zone along the Gulfl of Mexivo: Altamira, Tampico, Tuxpan,
Veracruz, Ostion, Coastzacoalcos and Dos Bocas. -

{2) To supplement Veracruz port as a commercial porl mainly by handling cargo to and from
the Menco Cily melropolilan area. :

) To supp-ort and promote the “‘Chicontepec — Tuxpan project”, which is mainly focused on
crude oil development.

2. Selting of the Development Region

The area inNuénced by the development of Tuxpan Industrial port is classified into the
following three patls. -
Aréal:  The so-calted “Pm}ect Site” in which a new post and a new cily will be constructed.
Arca ll: - Areas closely connected to Area | both economically and socially by such factoss as
people llow, and industries closely related to the Tuxpan industrial complex. This area
is hereinafter called the Development Area {or simply the Area).
Area HI: The so-called hinteriand of the new industeial port, m-.ludmg Mexico City and
Metoropolitan Area.
!n lhls repoit, lhe ‘overall plans such as the porl plan, and the new cily plan are drafted for

Area 1 l"Ol’ Avea Il such items as economic frame, urban funciion of 2ach city, and the traffic
network are studied.

CArea Vlll is the arca in which cargo volume is surveyed.
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8,300 km?

Chapter 11I. Present Situation of the Development Area ~

1. Outline of Nafural Conditions

The development area is in the northern part of Veracruz sfate and has a total area of about
, about 12% of the state. '

The annual average temperature is 24 — 26°C and the chmale is charactenzed by hig,h

temperature and high humidity.

Pastures, dense forests and temporaty farmbands are the main !and use calegones in lhc

development area,

2. Summary of Socio-Economic Condilions

The population of the Area was abous 730,000 in 1980, as shown in Table 3-1, and the rate

of population increase was 2.5% (1970 — 1980). This growth rate is considerably smaller Ihah the
growlh rate of the nation.

Table 3-1 Population of Developnieat Area

(¥nit: 1,000 Persons)

Aica Year 1950 1960 1970 1950
Mexico 25,791 31913 48,225 61,382
Veraciuz State 2,040 2728 3315 5,264
Development Area Total 2438 3712 5673 7196
Cazonés - 9.1 2.7 182 210
Cerro Azul 68 114 234 0 303
Coalzintia 57 13.2 232 - 303
Chicontepe 314 357 466 518
Papanila 50.2 67.1 9.1 1246
Poza Rica 285 718 120.5 16! 5
Yamishua 166 194 245 LY
Teayo 49 8.2 136 16.7
Temapache 100 442 633 598
Tepelzintia 72 108 104 123
Tihwatlzn 168 324 554 67.5
Tuxpan 366 497 iR 5§36

(Source: Compenido Estadisticd 1950)
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The GDP of the Area was 35.1 billion pesos in 1980, as shown in Table 3-2, and was 13.4% of
the entire Vera¢raz State but less than 1% of the national tolal.

" Table 32 GDP in Development Arca

Unit: GDP: Billion Pesos
Percapita GDP: 1,000 Pesos

p;i CAwa T ndex. ] a0 | rere | wems  § e
1,g§£ﬂ“bn&5, :-1am{fﬂ' a§4i3 11000 | 42765
Mexico 8‘;‘;0 picesy | 2259 a3z | ewo | e |
iﬁ;@ﬁ%ﬁ* 551 jau,? :uue4_;QA§w
g | 12 | | ma | e
Veraceuz j_ﬁ%‘}’o?ﬁ&s};—_ _1'(.3 o 53 ) ‘ 42.?____ _ sk
E‘;;%p;t:\ Gop 634 935 9.57 " 982
| S 74 D It T
R [ T 0 Rl Il
_:’f;;gi’;jcg?’ o0 | em 9.48

- Wole: I) GDP of Verdcruz State is estimated by Univ, of \’éfacmz {1560, 3970) and SPP (1930)
2) GDP of the Area is estimated by the assumption that GDP per sectoral population of

ec{snomu aclivties :s uriform in \’erauuz Slate at 1970 1975 snd 1980,
(Soun‘e S?P) : :

' Régafdiﬁg' economic activilies, agricultuse has soniéwhat siagnated in recent ycars. F'i-;hery is
rather inaclive in ihis area, with an annual catch of only aboul 2,000 tons (1981). The main
species ate shiimp and oyslers. |

L As to mdus!neg there is not mwuch lhal is noteworthy excepl for the concentsation of
petroleum telaled mdustnes at Poza Rica. Dnem!'ed industsial de\elopmenls are required in
a:.cordance with the fulure de\elopmeni of C hlmontepe-. The same can be said of commerce
and senvices and ih_cn[ concentration at Poza Rica is particularly large. As for tourism, few people
visil the Area because it Jacks major lourism resources but marine recreational activities will have
to be targely developed thete in the future.
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3. Present Conditions of Cities

(1) Land use . o
The area percentage of farm land and pasture are relatively large while those of urban districts
and foresl are small.

€2) Industries :

Cities éxcept Poza Rica, Tuxpan and Cerro Azul are generally characterized by primagy
industrics. Poza Rica is characterized by secondary and tertiary industries, while Tuxpan a:jd
Ceirro Azul are charactenized by tertiary industries.

{3) Transportation :
The main ports in the Area are the ports of Tuxpan, Tamiahua and _(‘azopes. Tuxpan p_Orl is_;"a
commeicial port while the ports of Tamiahua and Cazones are small fishery ports. | . o
The daily trafiic volunies on main roads in the Area such as National Highway No. 130 and -
180 are about 5,000 - 7,000 vehicles, S
No railway exists in the Area. Theee is an airporl lovated about 20 km nosth of Poza Rica,
which has regular flights to Mexico D.F. :

{4} Present condition of urban facilities

On the whole, urban facilities are still inadequaie:'[ﬁey are refatively satisfactory only in the
three cities of Poza Rica, Tuxpan and Cerro Azul.

(3) Urban characteristics of Tuxpan city

While this city is mostly sitvated in the fiat land lying in the esfuary of the Thxpan rves,
hills of a height exceeding 100 m are located here and there in the south-western patt of the city
area. The annual growth rate of the population in the 1970 — 1980 period was low at 2.2
percent. The land use consisis mainly of farm land and paslure. The llansporl con:dlilion is
relatively good, as a paivale airport exists and the National Highway 130 and 130 are available.
Accuntulation of urban facilities is by no means satisfactory.

4. Peesent Caigo Traffic

, the volume of conlainer cargoes was conspicubusly
large. The containerization ratio {ratio of container caigoes to 3l| general cargoes) in i980 was

4% for imporls and 100 for txports. Among the items of domestic trade, the handling of
petroleum products accounted for the largest panl. o

The hinterlands of the four ports of Tuxpan, Tampico, Veracruz and ("oatzacoalcos were
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analyzed from the intand flow of imporied casgoes coming through these ports. According to this
analysis, the hinterlands of the four posts overlapped in the Mexico City Melropolitan Area.

The volume of cargoes arriving in, or leaving, Mexico via U.S. Gulf ports (Houston, Corpus
Christi, et¢.) were estimated. This volume of cargoes was 418,000 tons for imports (1978) and
atmost nothiig for exports. . -

_ Table 3-3 Cargo Yolume at Tuxpan Post (1975 - 1980)

- (Unitz1 OmTons)

o f-::re'iﬁl"l“r'_ade - Domestic Trage

Year Total I :

Imp. Fxp. Total In. Out, Total
1975 2,950 625 16 610 7,305 4 7309
1976 6012 226 | 20 | 247} 8262 3 5,765
1977 | 1,569 . 50 3 73 1318 179 1.497
1978 . | 2.3%0 232 153 385 343 . 1,622 1,965
1979 | 3180 234 162 397 651 2,133 2,784
1980 |- 7,208 550 63 614 5971 623 6,594
(Soutce: SCT)

5. Presen!$ituati6n dthi;\cpar_:' Port

The port of Tuxpan e\usls at present on bolh banks of the Tuxpan river, and has only small
scale port fac:lme:-.

The publn facahlus are unde; lhe conlrot of Residencia Obras del Puetto, a local branch of

SCT. There are also 3 number of pmate facilities owned by PFMEX_and TECOMAR SA.
{TECOMAR Shi ppmg (‘011 pany).

The waterw ays of lhe port ase niamlam«.d at a water depth of 8.0 m near the port entrance
and 6.0 yu inside the port.
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Chaptez 1V. Future of the Development Area

1. Socio-Economic Frame

The Area has {wo important tasks. One is the rapid industriatization ﬁeéé_s'sarir- for - the
dynamic development of the Arca and the other is accumulating various urban functidns that will

make the Area more attraclive.

As the futuse fiame of the Area, a population scale of 1,050,000 for §988 and 1,570,000 for
2000 is assumed, as shown in ‘Fable 4-1, in consideration of the’ :mpac!s of Chi¢ontépec

Development Plan and this project. 7
As to industries, their frame is considered for two indices: GDP (Tabh 4-2) an_d industn;_sl
production {Table 4-3). :

Table 4-1 Population Frame (1988, 2000) 3
(Unit: 1,000 Pels.om)
Voo snatgrowih ate G|
Asea 1950 | 1960 | 1970 | 1950 | 1988 | 2000 | }JFO/JI9S0F 0988f
Mexico | 25,791 §33923 148225 [67382 }24490 [100249 | 34 |28 |15
yeracroz | ogpi0 | 2,728 | 3815 | s264 | 7010 | 9506 | 33 |as {25
Develop | TN DU e B U IV [P
ment Avea] 24331 3172f s623| 796] 1psial asn3)2s 47 | 34
Ratio to S T R R
Veizeruz 120 138 149 139 11.9 162 - ~}
State (%)
Note: Mexico and Veracruz State are based oa the Mexico Demografico, Breﬁari_o 1939 — 1980,

Table 4-2 Forecast of GDP (Project Case)

- {Unit: 1910 Billion Pesos)

Yeu Annual growth rate (%) -
1970 1980 1938 - 2000 1970/ 19507 ' |'9'S'=S /
Area . 1950 { 198 2000
Mexico 4413 8519 1,769.8 46238 66 9.7 83
Veracouz ) B ) 1T ‘ -
Stals. 353 51.7 1108 4255 19 100 119
Develop- N R Y S D AR Inteteraey
ment Area 3.2 69 159 710 30 o.. | 133
Ratio (0_— ---------- YT T e .
Veraceuz 14.7 13.3 144 16.7 - -- -
State (%)
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Table 43 Forecast of ihduslrizil Productlion (Peoject Case)

- (Umll‘)m Bﬁiion _i’esqs)

Yew Voo b . Annual growth rate(%)__-
] 1970} 1975 1 1980 | 1988 1 2000 19307 | 1980f | t988f
A.lea K IR A ,. D Y SR FE L T L S : ‘1989 1988 -m
Moo | 2124 | 2283 | 5317 | L5214 | 47936 | 96 | 144 | 100
Vercruz | gg |3 | 24 S 632 3142 |94 {145 | 143
_ Sta!e . s . L ] o :
Dexefop- . P o 4 . : 55 ) Co R
mmwﬁ = f 022 041 | 485 | .313,_2, o= 350 ] 174
"Rauoto_“ R R R '
o ¥eraeguz ol o) 020 | (0 L9 S 2 100 iRl R e
S!ate(‘l) . ; '

Nate: Euludmg exllachon and reﬁmay of peiroleufn and bssic pelrmhemka] mdushy

2. Future Image -

_ The basic éoums of ségional development in the Area are as follows.

(1) The aréa will be developed by the de\elopment of Tuxpan jndustrial pott and Ch:conlepec
project. -

{2) Ia accordance with the pohcy of industrial dlSpCthﬂ I:-ased on the PNDJ, the industrial
developmient in the Area should be the keynote. :

(3) To reatizé the forégoing dnre\hon positive efforis should be made for accumutation of the
urban I‘umuons related to the industnsl and living foundations.

(1) In such tegmnal development, pet ia} consideration should be given to protection of the
comfortable ensvironment, and 16 harmony with the primary industries such as agriculture,
forestry, stock-fanning and fisheries.

When' the futitié OF the misin cities in the Area is stated according to the foregoing basic
courses, their future image may be depicled as below.
1) Tuxpan: '
i) Comp:ehens“e city with the large scale coastal industrial complex
i) Cential Cll)f in the Asea hmng regional ¢ontrol functions
i) City having 4 distribilion business and marine receeationat functions
iv) Ccntrai cily of an atiractive regional sphare ofllfe having higher level facilitics for the

arts, ¢ulture, mfo:mahon science, elc. (marine research institute, university, general
hOSp:tal etc.).

2) Poa Rica: -

1) Inland industrial city and the centeal city of the Chiconlepes petrolewm development
ii) Distribulion business tcnlu : '

i) Central city in conjunélion with Coatzintla and Papanlh in the southern part of the
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development area.
3) Alamo:
i) Inland Light industrial city
it) Strategic base for regional develepment in conjunction with Tmpan and Poza Rlca'
4} Papantla: '
1) Development of agro industry
ii) Agmu!{urall) productive city through effe lne usz of farm land

3. Future Transport Network

FThe highlights of the future fransport nelwork aré as follows: new construchon Ofa mad '
alorz the Gulf by way of Tuxpsn, a highway beiween Poza Rica and Mexico D. F a b}pats
connecting Route 130 and 180 in Tuxpan and a road beiween Tuxpan and A!&mo. Furlhc;
improvemzal of Route 120 and 180, new comstruction of :.Jma}s zlong the Gulf and behwen

Tuxpan — Poza Rica — Mexico D.F., and finally Tuxpan s new zirport and the Tuxpaﬂ mdm!na!
Port, complete the expanded syslem.
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. Chapter Y. Natural Conditions of the Industiial Post of Tuspan
5. 'Siétédialbgf S

Companson of tempeialures beh\een Tuxpan and Mexuo Cnty shma.ed thal the a‘euge
temperature is$ —106°C higher in TuXpan than in Memco City. Bul Tuxpm is not so hot as to
negalneiy al'fect ihie dév elopment

Strong mnds uhosa \elonty exceed 30 mfsec are octas;ona!l) observed. These are vsually
from the no;th Purther lhss area s often attacked by hufsicanies. Ordmary winds have a \elrxni)
of 4.5 -- 7.5 m]s& and ziré predo:nmately bifween the nonh and east. : :

Annuai rainfall in® Tuxpan during the year 1977 — 1981 ﬂuelua!ed COns'dﬂably from 630

min o 2 (}40 mm - The niean value for this penod wis about 1,270 shm. Precipitation from June
to Nmembei :s!arge - N -

2. Séa _P_hén_()_r:ieh_if

(1) Tide le\ e} and coas(al cuuen!

Accordmg Io ‘tide lab!es, Tuxpan has a’ mean high water Ievel of 10.219 in and 2 mean low
water fevel of = 07284 m, above and I;-_e!_ow_ the megr__i water fevel. The expected extrzordinary high
water l-.v’él caused by hijriiéanes was estimated at +1.6 m above the mean water Ievel,

The longshore current flows tow ard south direction tegardlm of tide, and its speed is almost
tess than 035 m]sm ' o S

12) 'ﬁa\h ;
D epwalcr wa\es eshmale‘d b)r the SMB method uqng a model hemicane (wind se!o.;l) 35
’sex E durallon (3 hours fﬂcfn 200 km) ha\e a wave keight of9manda penod of 13 %econds
When the deep “ater v;a\e piopagates lov;a:ds the shore it will be attenuvated due to refraction,

choa!mg and hrf-ahng Wave heights of 7.5 m af water deplhs of more than 32 m and 6.6 wm at the
waler depth OI’ 10m “ere oblained.

3 pobg'fsphy;"sauédﬁdiﬁons and Littoral Drift

() Topog,mphy
“The fand topography in lhe préposed site is genetally flal and as a whole the elevation is
about 0. 5-1 Or m above sea Iewl however thefe are some scallered hills with heights in the 30 —

40 m mnge The ngbt bank of the Tu\tpah river mouth and lhe area around the Tumilco drainage
a1e SWaAmpy 20nes. : : :

The .undersea lopbgfaphy stopes gently and i‘s free off reefs.

2) So;l cond;!wns and tittorat drift

‘Most solls in the plopoced site are tlas.sxﬁed as silty clay and clay, but judging from the N
values, sm! proﬁles and plaqu conditions, the lowerlayet ity clas and the uppertayer clay are
likely to'be dﬂmmm ¢ohe sive soil and altuvium cohesive soil.

(23)



Then, assuming that bearing stratums of the strucfurés must have an N valuc of riore than 50,
they exist 5 — 10 m below the ground surface in the vicinities of Tumilco and La Antigua, and at
10 — 15 m around the mouth of the Tumilco drainage and around Paises Bajos in the wesiemn |
part of the site. In other places they exist below 25 m. Therefore, greater attention must be paid
to beasing capacity and seltiement, when constructing structires on a thick layer of clay..

The presumed direction of atongshore sand drift is from north to south. -

4. Rivers and Esiuary Silfation

Three rivers, the Tuxpan, the Cazones 2ad the Tecolitla flow through the development aréa.::
Table 5-1 shows their discharge charactéristics. Since not only this project but also othes projecl
such “as mining and agricultural developments are proposed for the development ai¢a; a-vast
amount of fresh water will be necessasy. It is requested of course to construct a number oF darns -
for water procurement. R . .

The volume of sillation in the presenl Tuxpan Porl is estimated to be on the order ol‘
720,000 m3 Jyear.

Table S-1 River Discharge
— _ B SRRy
Tuxpin Cazones Tecolulla I

_____________ (1960 — 77) (1950--177) (1962 wmoy
Drainage km? 4341 1 1,600 D au 8 |
Annual discharge miillion m?® 2.869 1371 5817 ‘
Maximum discharge m3[5.3; 1,905 l,;HIS_ . 3.053 .
\!m:mumdmharge m?Jsec g 3 ; 21 . :
Average discharge m*fsec £9770 43.47 L 15347

Note: 1) Till Alamo station
2) TillPoza Rica station
3) Till Remolino station
(Source: Proyects Chiconte pec)
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Chapler YL Socio-Economic Condition of Tuxpan Industrial Port

I B P

1. Location of lndusnies ‘

’nus secl:on 15 to s!udy and selec! lhc mduslues to be loca!ed in lhe Tuxpan lndustnal po:t

in accordance wath the I‘ollowmg pmcedures

(|) Revnewmg the P\tDl the bastc slraleglc Iargels and Tunpan S posullon in lhe nahonal pollcy

are clanﬂed

{2} Resaewmg she e\uslmg plan for (he ﬁ\e key mduslnal ports lhe sngml'cance of the Tuxpan
lndmtnai Port de’.elopmenl is clanﬁed n Ilght of the mtf.‘grated :ndus{nal development

poluy Mexlco

{3) Based upon the abose rcucus, (he bas-c concept of the Tuwpan lnduslnal De\elopmem is

: ﬁed as l‘ollows‘ L

1) Conlnbuhﬁn to deceﬂtrahzaho;m of soc:oecdﬂémic 'aclmtles L
2) Conlnbuhon (o mnmauon of mdustnal slnldure . |
- 3) Ulmzalion of !ocal reSoun.‘es aﬁd encouragement of local mdusny
4) P:omohon of :eplacement oflmporls and expansmn ofexpo:ts . : L
(4) lnduclnes located in the Tuxpah Induslnal Porl are seleded by l\so processes ln lhe pnmar)

selemOh reg.lonai mnd:hons !‘or mduslnal Iocahon are assessed and mduslnes meetmg lhése

tOHdI'lonb ary selected

“Table 61 Indusiries Localed Around thé Tuxpan Industrial Port

- Nufober - .

c :'T)'p.n.': pf Industcy - Capacity of production 3:;): e mp‘l]oy ces (‘&%
. L y S - (pe:sons) m? [day)
$2a food ploducts | 100 x10° MTJY - 0] 1,200 7
Wheat flosr J‘nstPunY Lo
Vegetable oit 726 x 10° MTjY 100 300 LB
Feadstuff - : IZOKIO’ MTHY Y S
Pager and eardbeatd - ; 'sooxm’ MIjY 200]  3,%0 | 340
_Pel:o!eum lehnmg SO0 x IO’ BPSD 1,000 1,500 :| 200°0¢
Pelioshemicals " 7500 x 10° MIjY S00) 5000 | 300t
oA and sleel 5 D00 x 10’ am‘v 5 1,500} + 7,500 340
“Fabmued metals fet ocean use L Ux IO"’ MTfY 301 .. !.5-00 1
-CoﬂslluChOﬂ mxhinay 4 000 U\IT}Y 601 1,500 2
Chemical muchinedy X 30 x 10® MEfY s0f 35300 | 9
" Healy eectile mac}urnex) ‘ : 'f S0 UNITfY N 30] 1,000 .
Motor wehicles. ' 360x10° U\lm' _ 2201 10,000 178ee
W_pbu'wmg : £ 250 x :o’ Dwm' X 5 ship;y 200] 3000 |
. Tohal. NP 3o10| 92000 |[1239

\ole i \\'e estimate lhat lhe consiruq.hon of iron and stea, petichemical factosies should be
startad before 1988 since the construction will take a long time,
2. Relsioval ratio *: 400, % *: SOE, #9%;: 90%
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(5) In the secondary selection, the locat conditions for industrial focation are asséssed and
industries mecting these conditions and the basic concept are selccted out of (he pnmanly

1

sclecied industries.
(6) The production scate of plants, sile area, number of workers, fresh water Consumpnon aré set
in Table 6-1. : C : R
(7) Finally, the volume of Tuxpan industrial port cargo is eshmated b) domeshc ahd forelgr‘a
trade. (see Table 6-2) B

Table 62 Industrial Cargo Volume Handled at Tuxpan

H .F‘

(Unit 1 MMT]Y)

ftem Tt)}-e Fc_xti‘.lli Tde u_gamﬂhu Ttldf ‘l_‘o!A! Pm‘zte
Commodily mcking [ Imp. Exp. [ Total in. Out. Tohl_ . ‘ I‘uﬂlc
Agricviteral and fiskesy producis o BN R .

R G i L1 S0 Cosoy Pl
Graia B n N o A o
Fogestal praducts ‘ SRR T

(‘Iﬁp B . 760 760 ‘ 16’0 O ‘
PetroRurg-produds ' e N B
ol LE 4800 ] - 4800 : 1,700 1,700 | 6500 - o

Peteochernicel products ' I I ETT INRREE S
Petrochemicef products LB 10 1 10| 100 MW o
Petrochemical prodects B 45} 45 45 43 % - o
Minerals and crede oif, ete, E B R
Salt B s ] us] 8o
Crode 0l LB 13600] 13600 | 4,000 4000 | 17600 ° ©
Tion cre B 7,000 el - 10600 - o
Ceol B |220 20 F ] 22000
Lizestens B 760 160 | 0] o
Scrap iton B <0 50 0] o
Scake B o) 80 80
lroa and steel e
Steel B 1,200{ 1,200 0| 0| 200 o
Coasumer poods S it
Sea food proJuocts G 9 9 b
Papxe G so] s0] s
Capitsl gonds B
Industria) machinesy G 3 3 3] o
Falyicaled neu.sfo: OCean G G 22 2y o
Machine eqsfpmwatasd perls G 12 12 1.1 o
(‘ort_mctlo-a m2ihinesy G 33 Jj . —_1:7.33 ':Q}
Pasts of (hemical machindry G 9 g o el e
Crepical mackinery G 20 2 - 0‘
Futsef benvy dlectiicmuchionsy | 6 2 } o .} 0
Heasy ekiirk machineny G 2 1 5 ¢l . sl 0}
Fails of motor vehicles G 9% . € ’ §0 o
e ] ol e || ] e i o
b altl bt S A 4 T h__‘}_ 4 ‘o
Total 108z a5t ] anies | soss| 3,038 ] 5194 | 10,362
Nolte: ©: Hardkd ca the paivile Serihs ' o

G Geminl Cargo .
B:  Ba% Cargo : o .
LB: Liqudd Bult Caggo
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4. Demand Forecasl

1) forecasting the volume of commeréial port cargoes, we employed the method of selting up
the economie frame of the prcsuméd hinterlands, analyzing supply and demand, ¢argo item by
item, and thus _d_étema_ining the volume handled at Tuxpan Port. Simple mathemaltic models were
used in analyzing the share o'f Tuxpan Pori in the competitive hinterland of the Mexico City
Metropolitan area and in esllmalmg the volume of cargoes shiftéd from the U.S. Gulf poris.

Bolh par( of Veracruz State and the Mexico City Me!ropohtan aréa are assumed 10 be in the
hmter]and o!‘ Tux ‘ an Poit after full consideration of the comp!euon of the pieceding five major
mdu:lnal pc:ms Aﬁ €COnOMmic l‘rame is set separalely for each hintesland on the basis of the
nanonal economlc frame and consndenng also lhe impact of lhe pohcy of industrial dispéssal
mentionéd : m PGD Indices I'or ‘the ¢conomic ffame ate populahon GDP and industrial
prodUcuOn nte ' ;

The analyc;s ol‘ sﬂpply and demand czrgo :lem by item, is done separale!y for butk cargoes,
general cafgoes and container cargoes by :euewmg the forecast tesults of Le Havie Port
Aulhomy and lakmg new ml‘ormahon inlo account. | :

The re5ulls of the l‘oxecasl of the \o!ume of commema! poit cargoes are shown in Table 6-3.
A&o:dmg lo t[ns lab]e Tuxp:m s cargo \olume is 1, l93 000 tons in l988 and 4,860,000 tons in
2000, . o
As for !‘sh catcb 86 000 tons in 1988 and 223 000 tons in 2000 aré assured for the Tuxpan
ﬁthery admmislrah\é tegxon (see ’l‘able 6-4) since fish n.()nsumphon is likely lo increase in the
future. - o : : . S

The numb‘.r o!‘ touns(s \usnmg |he Tuxpan atea tannot be accuralel) delermmed for lack of
data but it IS fme(‘asl as sho“n in Table 6-5 in view ol‘expeded mcrease of per-capita GDP and
mformalmns recenéd from oflmais of lhc Mnmslry of Toumm

(27)
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