3. Port Planning

31 Basic Policy =~

The short term- de’.élopmt‘ﬂl plan ls prepared as a fisy stage plan for {h
foﬂo“mg the Tecommended maste: plan B, $0 35 10 ineet the industrializati
port handling cargo forgcasts ‘of Ihe f)recedmg section,
me\qry faclhlles will be completed by 1938 0 that they can be effectively used and the rest of
the fac mhes ‘wilt be cons{mcled after 1989 in acco:dance with the requ;remems

The mnslructlon of poxl Facitities and industrial plants will be
[espettﬂely and, by the ¢nd of 1988 industriat production wilt be u
types and sca!es decided in Table Vlll i{l)

The mmmemal port, which must be operated as easly as possible for such purposes as
wpp;emen[mg Veracraz post, will be mlhaliy constricled on the right bank of the Tuxpan river,
shich can’ be easily ;mprosed for use. Of the 12 berths required by the master plan, thice,
namely, mo conventionat berths and ong conlainer berth will be provided on the right bank of
the mer As I‘or lhe exushng pubhc \sharf and the TECO\MR S A. berth in the existing port,
£argo handhng capacnly can be mcreased at a relalnely low cost by mmproving the facilities. (Fhis,
towever, is siof speuﬁcally mctuded in the preseat study.)

Regardmg the l‘shery port, I" rslly lhe ﬂls(mg fi she:y poit will be expanded and
fihery port mll be conslructed o

The marina \ul! be cons!rucled aﬂer 1989 Thisis because

1) No great mccease in Ihe number of touriss visiting Tuxpan is Ia’kely for the next several
}ears

€ fargel yecar 1988
on and commercial
In this connection, a minimem of the

started in 1984 and 1986
nc!er way a-:cmding to the

then a new

2) The mlmber of peop!e us:ng ihe manna will increase with the increase of factory workers
!'rom 198%0n - .- = ' '

3) The conslruchon pnonly may be gnm to the industrial foundation first and then to
:mpronng the living environment and the recreational facilities.

These are lhe baslc poluus used to eslabhih the short term dev e!opment plan.

32 lnd’ustnal Por( Plan

The arrangement and the scale 0[‘ industrial port berths must be decided in refation with the
hyout ol‘ industrial plants, These betths can senve as private whanves.

Smce the plant tayoul and cquspmenl can not be decided now, the detailed plan will not be
completed. So in lh;s-stuciy only the required number of beiths will be dealt with. Table

Vill- 3{!) sho“s cargo \oiunle handled b)' the industrial port and the number of private barths.
This is condmled séntidenﬂg berth capac:(y, ship size and type of cargo handled.

From lhe lable |l is I‘mmd that 15 berths totaling 3,550 m are necessary. To prevent over
mm!menls and 1o consider the shtp size in consideration al this stage, the channel from outside
the harbér up to the iton ore wharf will be executed at a depth of —16.0 m, for ships of up fo
100,000 DWI‘ For the inner hatbor channels, 2 water depth of —10.0 m will be kept for ships of
pto 15 000 DWI‘
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3.3 Comimércial Po;t Plan | _ |
The required numbcr of benhs is dec;ded by usmg the same v
per benh per yeat that \-.efe used lo deadc lhe numbet of comm
3sdmnbed in Chaptcr Vl! 3 _
Table VIII-3(2) shows cargo volimie bandled by me ¢om
ofberths in the year of 1983

alue_s for handling <argo volume
ercial berths for the master plan

mercial port and necessary number

0) are handted by two besthsin
the eushng pd:t. ore is’ lhe pubhc “harl‘ on the nght bank of the Tuxpan river {water depth:

-60m, leﬂg!h 150 m apron width: 13 m) and the- omer is the TECOMAR S.A. berth (water
depth: —6. 0 m, length 30 m)

Table VIH-3 (2} Volume ol‘ Cargoes Handled by Commercial Port

_ and Number of Bet!hs (1988)
(‘argot—s Mandled [~ Numberof (g_e:;bﬂth ;g“&?ed
i t TE0eS handie
( 030 ons) ) berth (1600 tons)
: L B _‘fsew' : ] New - New
o 57 o To!al | Pon Total Porl _l"otal Port
(‘onmnel béllh . T . :
For sall ships Coasy : ! - 257
Genefal cargo be;th B I L f B
Spe\ialcame; _— 312, ). i - 312
(‘omenllomlshlps (1010 ] 101 1 1 101 101
Bulk cargo benh st sn 2 2 262 262
Totat | e | e s 3 " 239 208

Bised o the bam poluy menhoned aboxe a containes wharf which seems to be required for
vrgenl use is propésed to be t‘OmIructed on the nght bank of the Tuxpan river after the extension
of the river breakwater and ‘the conslmchcm of the CFE beith. Thesé three berths, one newly
veadtrucied benh and lhe mo exisling bmhs will handle 257 thousand tons of container cargoes
ind 312 lhoumnd !ons ol‘ general cangoes l‘or speuahzed ships.

ﬂ!erel'ore m the new pOtl area, one comenhonal berth for gmual ships and two berths for
bk caigo, one ekclusnely fot xemuﬂ (250000 tons, berth occupancy rale 0.22) and another
for featilizer and : nOnfetmus metal ores (273,000 tons, derth occupancy rate: 0.11), will be

constructed. In tivis case, =10 m #s ‘tentatively proposed as the water depth of the wharl. Fig.
V3.1 5s commemal pon plan
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The berlh occupancy rates for the general casgo, the cement, fertitizer and nonfercous metal
e s follows -
0] General cargo be:lh for comennonai sh:ps
) (‘argo volume: 101,000 tons
A\.erage \olumc dl‘ loaded cargo pe: ship l 000 zOns
Cargo hand!mg equipment' Shlp s gear
' (‘a;go handimg capac:ty 15 l]h X3 gang = 45 tlh
: Calgo handlmg hours per s}np “1,000/45 = 222 hours
' \!umber of callmg vessels: 101, 000]1 000 = 101 vessels
Berlh 04:cupymg hours per Shlp 22 242=7242 hours
Totakberth occupying hours: 101 x 24.2 = 2,444.2 fours -
Benh méupancy rale per berth: 2,444, 2/6,000 (300 da)s X 20 hours]day) 0.41
(§) Cement. . .
Cargo wlume 250000 tons T
Average shlp size: 6 OGO DW]‘ (Ma:urnum' 13, 000 PWF)
Cargo handling equxpmenl Pneumal:c loade;
Cargo handling capacny-* 210° Uh :
Cargo handhng houss per ship. 6 000]210 28 6 = 29 hours
Number ol‘calhng vessels: ’250 000}6 000 =42 vessels’
fBeﬂh o«upynig houss pership: 29+ 2= 31 hours
Tolal benb Mcupymg hours: 42 x 31 = 1,302 houss '
) Betlh Occupancy tale per betlh 1 302[6 000 (300 dass x 20 hours,’day) 0.22
(m)[-‘e:l:hze; and non fenous melal
_ '(‘argd so!ume 273 000 Ions .
Av erage \olume o!‘!oaded cargo pis shnp IO 000 tons
_ (‘argé handlmg equ:pment Untoades
- Cargd handlmg capac:ty. _ 480 t[h
Caigo handhng hours pet slup 10 000[480 208+ QI hours
Beith mcupynng houss pes shlp ’21 +2 =23 hours
Nurber of calling vessels: 273,000/10,000 = 28 vessels
. Totat berth 0ccupymg hours: 23 x 28 = 644 hours
- Berth o¢v upancy rate pet berth: 644/6,000 (300 days x 20 hours/day)=0.11

H Fnhery Poﬂ Plan "

The fi shery port § in Ihe sho:t !e;m plan is desfgned 1o handle 25,000 tons of fish whichis 41%
of the 60,000 tons p!anned for the year 2000. Therefore aboul 40% of the facilities proposed in
e master plan must be provided under the short-term plan, both basic and functionat facilitics,
#indicated in Table vm-:;{:;) and Fig. ViI32).

the plan is for the' landing, prepana(ory aﬂd sest whanves [o be used concusrently during this
Nied. The 4.5 m “hanes will_be used to cover the shoitage of 4.0 m whanves and the
#roposed total length of wharves is 775 m.
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Table VIII-3-(3) Requirements of Basic Facilities, for Fishery Post (Calculated )

[T Landing whaif Preparatory whatf | Rest whasf
Whaif Besth | : B B
“‘alt‘l; length N‘-"_‘}bﬂ Lenath N‘-'m;o“ L RNumber lTO!ﬂ
dept . of ng! 0 ength £ ' ength
P berths | besths Y ’
290 - - 34 - 16 ~ 280 350
-40 30 2 60 1 30 - 64 154
-40 35 2 70 | 35 - 49 . 145
_45. - 45 1 45 t 45 - 12 102
Total 5 229 3 126 k2 751

35 Breakwaters, Channels and Bas_in'.

{1} Breakwales

The kength of Noith break“ater was decided to be 2,500 m, that is 1,000 m from the shore
fo the bending point and 1,500 m from the bending to the offshore end point, Consideration was
ghen to the following items.

1) To pro\lde a slopp:ng distance of more thanr 1,500 m for the 100 thousand DWT oil
(ankers amung al the oil dolphins on the fand side.
2) To shelter the entiance channel
The south breakwater will be extended by a total of | 400 m: namely, 1,000 m from the
e o the bendmg point and 400 m ffom the bending point to the ofishore tip, assuming a

water depth of —10 m as the critical water deplh where bottom material movement by normal
saes is most unlikely.

128 Channel

400 m is used as the channel width so a5 to be adequate for 100 thousand DWT tankers,
ssuming that it should be 1.5 L (L = ship length).

2350 m (1.5 L = 250 m) is used as the width of the inner harbor channels so as to be adequate
for 15 thousand DWT ships. {See Fig. VI11-3-(3))

=31l






e oﬂfrr\,ws.f/ﬂ‘%.f -
! e

AT
LI TS

p.”,,.____, __,” ,,. ﬁ_fnﬁ..

b

WoHern

o

e P,

s

fan of Tuxpan Industsial Port (1988)

%) Short “Tess P

:. ig

N

e

.
B S S A

i



(3) Wave hei_gh{ in’ﬁ_dé thé port
(2) Condition of computatjon :
in order to examine whelhc: !hc breakwater length for short-term plani is enough or not,
wave helght dnstnbuuon ms:de the po:l was calcutated in both the ¢ase of master plan and
short- term p!an .
The wnd:hons of computahon are as follows:
lncndent wave heaghl 3 S meter
. Incndeni wave penod :‘ 10 seconds
: Dnreclton of:he wa\e : NE '
_ Reﬂed:én rano '

Quay wall v .08
_ Olhers Y 0
_ .The wave is (realecl a5 an megular wa\e

{b) Result = ° |

Fig. Vlll-J{d) and (5) show thé iesulls of computation which are drawn as ratio of the
wave height !o the mc?dent wa\e height for the master plan and short-term plar respectively.

For the master p!an smce ‘the maximura ‘wave height ratio in the inner port is mosily less
than 0.3, there SEEMIS nol to be a pmb!em

On the other hand, for the shorl term p!an a ma\nmum wave helght ratio ofﬂ Sisfound
in the i mnet pbrt it is sazd that in case of calm sea conditions, there may occur 1o problem.
But if large waves caused by a hum-.ane come, small problems for the mooring <hnp and quay
walls lhemse!\ es would be oceuried.

Wase Height Ratio to Incident Wnve Height

(1] oar N

Fig. VIIL34) Wave Helght Distribution in Tuxpan-Poxt (Master Plan)
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CHAPTER 1X. DESIGN, CONSTRUCTION AND COST ESTIMATION

1. Design

{-1 Breakwaler

{1) Strucloral lypéts of brealmalers
The characténshcs of the rubble mound b:eakwaler are descnbed as follows.

)] Quamés have been found in and around the site, and its easy o provide matesials.
?) Rubble mound breakwaters have in the past been constructed in Tuxpan Port Veraciuz
Post,  and elsev.hete in the reglon Also at present ihen‘: is one under construction at
7Allam1ra Port. To continué this trend, -rubblemound bréak“atera might be most
appfopnate in terms of theé knowledge and expemsc of all parlles concerned.
'3) S:mple fauhlles witl suffice to execute the constmctmn \\'a\esba\e no influence on the
const ruchon and the ew.,utlon conlrols can be simple. e ‘
4) Variation in the depth of the geound and variation of !he 50 condmons havé no
g mﬂuence on the execulion of the construction. . - e
S) The aréa of thé crossection of the rubble mound breakn a(er is comparatively large -and
greatet amount of matena!s are reqmred Thismeans a long construction period.  °
§) The: v.eight of atmour cOncrete blocks  increase accordingly ‘as the desm.n wave hight
© incteases. Espec:aily in a site where the desagn waler depth is greal the constructton cost
witl i increase because of h:gh cost of fab!:calmg and placing concrete blocks
’)) Cost for manntenance and repair is genera‘lly high. R . -
On the other hand the eharactenslm of the caisson com pos:te lype breakwatef are desg nbmd
3 follo“s
1) Requmle materials arg comparaluely few. :
2} The effment width of the hatbour eﬂlrance is easﬂy msured :
3) The mamténance and repair of the stmclure does not have to be camed out S0
: l’requenliy._ T e . :
1) \lany kmd of techmques and l'acaimes are teqmred fo exe¢ ute the construclion.

Ac\o:dmg to the shon tesm de\elopment plan, 3,400 m of breakwater mll be constructed
within a short tem, At the pomt where the water depth becomes comparatively deep, the caisson
cemposite l)'pe breakwalers ;hould be adopted because the rubble mound type breakwaters
teed 2 great amount of rubble and large armout conuete blmks On the confrary, at the vicinity
of the fool of lhe bmakwaleh lhe mbble mound type break\\ater which is constructed by the
preading melhod seems to be ad\anlageous The South and the North breakwaters are arranged
8 shown in an- EX-1- (1), in ¢onsideration of above mentioned factors, the direction of the
beeakwaters, water &eplh of the'site and the imporiance of the breakwaters.
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(2) Crosssection design of breakwaters
(a) Design conditions
(i) Tidal level
HHWL. +1.12m
H.W.L. 1+0.50 m
LWi. £0.00
(ii) Wave hight
Section N1 Hip=35m
Section N2 H ;3 =50m
Section N3 - Hyp=65m-
SectionN4  Hy;3 =72.5m
SectionS1  Hyp =3.5m
Section$2 Hjp =50m
Section 53 Hy=65m
Section $4 His=75m T
(b) Crosssection design . C A BRI T e .
The standard cross section of the break\\alers aré shown in Flg. lX*l—(?) ihroug,h Fir
IX-1-(9). As a rule, the ctown hight of the break\va!ér shall be 06 H ”3 above HW.L ¢
more. : : Pl L
On the section N1, N2, the ¢rown hnghl is 5. 0 n, the sanie a3 dn the sedson \E3, N
considering the influence of the ovestopping of waves. . A
The cioss section of the south bréakivaler is somewhat’ Ilgh(er lhan that: of the rorik
breakwater in consideration of the direclion of Ihe waves. The weight'of lhe armour stores
on the basin side of the north breakwater shall be Iarge enough 16 stand the invading wases ‘
from the harbor entsance. . . '
The crown width of the rubble mound breakwaler is6 m mcludmg an alltmance for the
execution of work. P s
The thickness of the rubb!e mound laid ‘ﬂnd'er" the "caiés'én"' i‘s" 1.5 " m or more i
consideration of the clayey foundation. the bearing pm\er of the ground has to be tealfimed
after getting results of the sonl bo:mgs s R '
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I-2 Mooring Facilities

(1) Design conditions
(&) Tidal level
H.HW.L. +.12m

H.W.L. +0.50 m
LW 10.00m

{b) Earthquake aclivily
Kh=0.05

(¢) Soil conditions - N
The soil condition of the sites “here the moémng facuh[:es for the ‘shorl ferm
development plan are amnged is 0 unstable that it is neéessary lo m\esngate de!alls

According to Chapter V. 3-2, lhe a\erage soil cond:hon shown m F:g lX—I (l(}) ﬁn&
applied to the design.

200 ' lgo:md Ie.t!)

_40 . Cay H<s
_' ._-?p:;ty clay
: H=15
—18.0 .
-{!?.revsﬂi :
N-1s
-33.0 : i
| Cay N560:

Fig. IX-1-(10) Soit Condition- * °

(d) Allowable stress | - S

 (Quality) (mro“ able Siress)
Steel pipe pile STK-41 . - osa= NOO kglem?
Steel sheet pite . SY30 -~ esa= 1800 kgfem?
Tie rod $S41 65;3 = 880 kgfem?
Tie rod HT4S _ osa= 1800 kg/em?
General stiuclural steed ss41 - osé_ ,'-'-“,1'400 kgfem?

. : dard
(Altowabel stréss) (D:eﬂgn slan ?

5 slrength)
Castin-place concrele oca = 80 kgfem? ock = 240 kgfem!?
Mass concrete . aca = 60 kg/emt? acﬁk = 180 kgfem*



() lncrcase Of allc)wablc stresses : :
The allowable stiesses shall be mcteased by 50% for short term loads

{f) Cortosion control

. Steel tised for slmc(ures are p;ov;ded conosmn aHOWance for 50 years.

Since the cofrosion fate -varigs: greatly with changes in

in Tab!é |X-i ().

- .;:—;Ta.b.l_é H}EJ-(D ég;rﬁsion réﬁal L

the environment, a propes rate
cannot be absolutely selected. The typical \*3]“8& of corrosion rate used for design are shown

[ _ Co:msmn em'umnmenl Corrosion rate (mmfyeas)
Seatide (- i Aboyve HW.L. - : .03,
Betwéen HWLand dxeseaboﬂcm 3 I
. . Below the'seaboltom. 003
| Landside | _ 1n masine almcbphere (1) T
.. In soil (above the residual water !e\ei) ] 0.03
~_ In soit (below the residual water Jev el) 002
{2) Olhers

Olher dﬁign condmons of moc)nng ramhhes are shov.n in Table l‘( 1{2)

Table IX-1(2) Design Conditions

General targo Bulk berth | Bulk beath f:g‘il:: f::?g
RS obath o ) @ - D) ‘besth @) | béuth (11)
Croian height (m) "7 1300 - 430 - 430 | s | ¥s
Surchiargs’ - - (ifin?) - - 30 .20 20 1.0 05
Depthi x| o120 | o120 | oo | -4 20
Size of vessels (D.W.T.) 30,000 30,000 15,000 .
Cargo hardling facitities . | Mobilecrane | - Unloades

) Structural desiga of mooting facilities -

(a) Crosssectiondesign @ -0 .. : : .

The comparatne analys:s on the slmctural ‘)’pLS of general CAIZ0 be:lh a lyplcal facility
for the shoit term dev elopmenl plan, is ¢arried out.

As the representative struétural types of berth, Ihne lypes {open type, steel sheet pile
type, grauty tipe) ‘are designéd tespednely -The standard <ro3s sections of these three
structural typcs are shownin Fig. IX-1-(11), Fig. 1X-1-(12), Fig. 1X-1-(13) respectively.

Sheel pile type with relieving platform and cellular cofferdam type are also generally
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conceivable types. Bul, as for the sheet pile type with relieving piaiforh‘a;"ih'e structure is
disadvantageous because of its structural compllcatedness ahd high cons!nicllon €O, unlegs
the soil condition of the site is extremely soft. Y T
As for the cellular cofferdam type, the 5011 condition of lhe site exeits an inﬁuence upoy
appticability of the structure, and serious executioi contfols are needed. These l“o stmctuu;
types are therefose excluded as objects of comparative analys:s S
The charactesistics and conceptions of the three structural types are descnbed as follows,
(i) Gravily {concrete caisson) {ype '

D

3)

4)

5)

6)

1

8)

(31) Steel sheet pile type

)

2)
3)
4)

3)

6)

7)
8)

The wall made of concre[e ls comparam ely s!rOng and durable

block yard are requised, and a ﬂeet of ﬂoatmg cranes, lugboals elc is a:,.,
required. fo R ) e :
As the desien water depth is deep compatréd to the present le\el a large amourt
of soil will have to be excavated. - SRS :
A Iarge amount of work is required, and the éonstrudlon penod is compar.nne'y
long. BRI T
The conslructioa of this type of struslure ml! be lcss ad\'an!ageous in economy
and more dilficolt in execution lhan olher !ypes of sfnlc(ures, except where the
bearing capacily of the foundation c2n be secured. ‘

The structuse is weak against settlemenl of lhe t‘oundalmn ground.

The berthing impacts by ships are absorbed by Ihe \«eighi of the concrele caissoa
and the earth pressure, : . L et

Rubble of quality is used for back flling the concrelé caisson to reduce the eanh
pressure.

Fa

The wali being very light and e!astsc uneven sememenl 1s allo“able fo a tectm
extent. : : - '
(‘omparatn ely simple facilities w I“ suffice to e\etute lhe const ruct-on

Since no underwaler works are requared mpad consimctton is possible

in sites where the dqun waler depth is very great the conhmlous sleél pipe pi
is used in place of the steel sheet pile because the sechon modulus of the st
sheet pile may be insufficient. o Lo ' ’

The berthing impacis by ships are absorbed by lhe ‘earth pressure .
Rubble of quality is used for backﬁllmg the steel sheel plle to reducc lhe e.m!a
pressure. : :

The horizontal extetnal forces act on the coupled anch'om'gé piles, .

Concrete lining is applied on the steel l‘npe pnle aboxe LW L (tO 0 m)

(iii) Opentype B A

)
2)
3)

4)

The superstructure is a cast-in-place reinforced Conctele' struclure.

All the foundation piles are regarded as bcanng piles. - T

“Fhe structure can be constructed even on a place \xh-.re the foundahon is ‘05“"
that the construction of other {ypes of becth might be dlfﬁt alt.

The structure is comparatively weak against horizontal external forees.
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3) ’l‘he bellhmg :mpacts by ships are absorbed by rubber
force ;s transmitled

_ earth. ; e :
6) The pllcd pler and lhe rese[ment are slruclurally mdependenl
1) Conciete lining is applied on the steel pipe pile abme LAW.L(20.0 m).
{b) Companson of the siruclmal types .

The result of comparame anal)sls of lhese s!ructulal lypes is summanzed in Table
1X- H3)

fenders, and the reaclion
through the supetalructure and foundation plles into the

-Ta'i}'fe: lX—l-{é) Cbm'pariﬁon Table (types of structure)

' - Type Gravit :
: SR —— s Gravity Steel Sheet .
ftem - o ' : (caisson) lype | ile type Open type :-

Simplity of offshoré works
S;mpb(y oféx&uhon mntml
‘Amount. ‘of works
(‘onsl:umon speed
Adaplablhly to soil conditions
Adap!ai}ﬂ;ly to sellkmenl
Durabifity (cmros:on) - .
' Re;dméss of lo\‘al 'menl ofma(ma!s
(‘om(mcl:oé caél raho (Ox;en Hype=190)

Note: @ ggwllet _lnan O O bettes than A

ZOO>DDD>OD
>>000000
>>OOO000|

5
-
o

Asa resul! lhe open type stmc(ure, which excels in construction speed adapiablhty and
Lonslrudion cost, is adopled
‘W hen lhe concrele pxle slmclure is adopled as the type of foundalmn slrm!ure for the
open lype betlh it is conceivable that the concrele pile structure is better than the sted pape'
pite s(ru;ture m “readiness of local procurement and for another reasons. So, brief
mmhgat:ons are. amed oul..
The charactensh&. of lhe concrete pile structure used as the foundation structure for the
open lype are described as follows
N A lar,a,.e humber of plles are requued because the section modulus of the concrete pile
i small
2) Cm:p!ed ba!tered piles are requ;red against horizontal forces.
3y There may be a wide \anahon m the depth of the bearing stratum and, so, il is
réasonably expected that the foundalmn piles will have te be driven to varied depths.
From lhts pomt of view, a sludy as to whether the proposed execution method can
cope el‘l‘ednely with th;s seems essential.
4) There is every possibility of the existence of a hard layer in the intesmediale strata. I¢
must be carefully studied whether o5 not the pile driving through the hard stratum
will be penmissible.



5) Pr10r slud:es should be made on corroslon ol' sieel remforcément fo: presiressed
concrete resultmg from crackmg i ‘the conctete. ' Sl :
The results of the stirdies and compraisons are shown in Table IXV-!—(#).-“

22 ET
S

Table IX-1-(4) Comparsison ’l‘ab}e_(Féiiﬁ?!aiibﬁ%l’ﬁfélﬁ?és)

Type § i et tora | =
T Steel pipe pile type | Concrele pile type

ltem

Simplity of offshoté works © -
Simplity of execulion control
_Amount of works

— 4

i

o™

e
v

Construction speed .
jAdap!abﬂ;l) to sail cond:ttons
‘Durabifity ‘
- Readiness of local pmq.ufemml of materials
Consltruction cost ratio (steel pipe pile type =1 0)

Note: @ excels O Q exeels A

>506008|

—
.c e

Z:00>OO>0)

In the overall resull the open lype with steel” plpe pile is Lonsrdéted adéquale ast!*e
n?pxesentame stiuctural type of the general Cargo benh for lhe shorl Iemi de\ e]opmen! p!m
(See Fig. IX-1(1 1)) ' I

Standard crosssections of the other berths afe shm'.n in Figs ]}';f-l-?(M) ‘hroush
lX—_l {17) tespectively. '

{3) Other facitities : N IR
hgures of the typical berth facilities (warehouse -:ram hﬁ unloadet eh )are s’hom ﬂ in F@s
I1X-1{18) through 1X-1-(24). ‘ R :
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3. co'ns‘srtiction and C‘ds‘t Esﬁmalién :

In ﬁus WC"‘-"" a CO"S“UCUOH plan, a constmctmn s»hedu!e and o cost estimate will be
exammed based on Ihe port plan mentione

d in VIIL, 2 and the port I‘ac:h(y design in IX, 1.
List of facnhl:es under lhe short terim plan is shown in Table 1X-2- 1)

Table IX-2:—'(-1) “List of Facililiéﬁ'

; calities _ _ (‘lass:f‘cauon : S5 S Quantities
Breakwater - | '_Rubble Mound Breakwates 2 600 e
: o o & Caisson T}p-* Breakwater . 2,3{)0;“
Whirl 7 "Comm-ema! Po:l Distrkt ~12 m Pﬂed ‘M‘ml‘ © 450
o - ~10m . | 200m
. - R —45m8heelh!e0ua)mad 650 m
 Fishery Port District  —4.$m . e 458 m
et o20m . L g
AR Industeial Port District 22~ 7.5 mWhaf | 3550m
Ao._‘_ﬁssit‘h'a;;rkl and Basin® | ¢ hanne} -10m~_T6m) ' 469 ha
cooTe | Bain (-2m~-16m) 100 ha
Land Reclamation . |- Comireroia) Port District ' B 47ha
R - Plshe:)' Pozt District *Sha
- Industeiat Port District - - 1603 ha
Road, Radmy N R N T 42,000m.
Poil Relatéd Faabhes '} Commercial Facitities 1 st
: _Fi;ﬁ_e’iy Fagilities 1set

1 (‘onﬁ!r’t_n_ci_iéri Plan S "

i1) Pnnupal faemhes and main “orks :
Pnnutnal fac:lmes fot '.\lmh a constmcuon plan is plepared and mam \\orks to be executed
sechownbelow, < '
(3) Breakv.ater Vi “ S rubbe mound (nprap) “ork armor slone work, con-
: iy TR -uete \\otk (caisson, concréte block parapetl)
‘e etca\atlon and temoval, driving of steel pipe piles,
: 'dmmg of sleel sheet piles, armour stone work, backfill-
o ing \\ork conc:ele work (b\ems and slabs), asphalt

) Wharf

: e T T -penelrahbn paving work

(«) Accﬁs cha nnel and basm .. dredging work

(@ Land :edamahon ,,;_ cv oo filling work

{e) Road Rallway e hereain t-ase and subbase work, asphall penglration paving work

AS listed abme ‘the main ‘tasks related to the port facilities construction can be classified into
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mound (riprap) work, filling work, armor stone work, dredging work, pile and sheet pile driving

work, concrete work, and paving work.

{2} Quantities of fasks L Lt
The quantities of main tasks by facility are shown i in Table IX 2-{2). s

{3) Outline of consfruction methods
The outline of construction methods for main facitities is a5 follows:
(a) Preparation and (emporary work
The following preparat:on and {emporary work is reqmred for the exccullon o!‘ this
project. '
1) Preparation .
~Ondering construction raterials and equspment and deln esing them to the sﬂe
2) Tempotary work
o Field oifice and accomniodations
o Material warchouse
O Workshops for reinforcing bars and concrete I‘o:mé_
o Machine repair shop T
o Construclion roads
0 Water supply, drainage, and eleclric power supp!y
(b) Breakwater work ER . o
It is necessary to perform the bnakwaler w ork al lhe earllesl potsd)]e stagc in orde; o
create calm water area for the subsequent dndg;ng and pllmg works. '
1} Riprap work ' : : :
Stone materials such as npmp and armor slone are available § in quarms at Fl Aguilz,
La Concha where ate about 40 — $0 km away from Tuxgpan. _ _ _
Quarried riprap stones are (ranspotted by dump trucks and moved ialo plzcé by
bulldozers. .
As already mentioned above, this work must precede the dredging and piiiﬁg work, s
farge-size dump trucks should be used in order e\ecute it eﬂ“menlly
2} Ammeorstone work EE R .
Quarried armor stonc:. are transported by dump lrucks and mstal!ed on Ihe mbtu'
mound. o
It is possible thal riprap stones are tcomed by waves as time goes On, SO armour stox
work must be executed immediately after the execution oi‘ nprap stone work.
3) Caisson concrete work : o
Caisson for breakwater must be fablicaled ‘in a caissdn yard \'shich is requin:d ¥
construction. It is toward by tugboat and installéd in the proposed position.
Thete are two methods for filling the caissons with sand; one is to dump sand frod
land by dump trucks, and the other is to fill them feom the séa sidée by uslng sand carme
with a grab bucket. : . o

In this study, dumping from land by dump trucks is adoptcd l‘rom vm\poml of‘dt““
and certainly, b S :
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The work of putling the concrele covers in the ca;ssons musl be doue immcd;a:e:y
after fifling them with sand. ' :

4) Concirete block work : : o

Conciete blocks such as foot protection blocks and armonng conc:ele blocks will be
fablicated in a block yard. o .

These are (ransported by trucks and installed by crawler’ cranes Concrete blOcks are
optionally (o be instalted from land, but if 1and installation is impé551ble becalxse of the
short arm length of crawler crancs, they ase insialled by crawlér cranes ﬁxed on 2
pontoon from sea side. :

(c) Piled wharl
1} Steel pipe pile driving ;
The steel pipe piles are driven by diesel hammer placed On a pale-drmng buge since

fand piling seems (o be impossible because of the short ann tength of pile dmu
Dumping of armor stones is done from sea side aflter pile driving.
2) Bulkhead
The retaining wall is made of steel sheet pile. .
Steel sheet piles are driven by fand pite-driv ér and after piles are dm en backl‘nlhng:s
done immediately. :

3) Concrete work :

As concrele placing is not affected by tides, concrele casimg at ssle l'or a)] pomo"ss
are possible. '

{d) Quaywall _

1} Steel sheel pile driving

Steel sheel piles are drivea by pile-driver from fand.
2) Anchorage work - SR

Anchorage are made of H-shaped steels and concrele b!mks H-shaped stecls are
driven by piledriver and concrete blocks are cast on site. Tie :ods are mslalled after
anchorage work.

3) Conciete woik

Coping concrete is ¢cast on site.
(¢) Dsedging work for access channel and basin ‘ :

For dredging the access channel and basin, a pump dredger is desuab]e ;udgmg I‘rom ke
large quantity of dsedging soit and high efficiency. Dredging \\ork Tust be statled in the early
stages because of the tremendous volume of dredging soil. But dredgmg in the séa mutl o]
staried after being sheltered to some extent by the b;eakwater, because dtedgmg \\mk in the
open sea is dangerous and of low efficiency. : - :

There may exist shiff soil (with N value of 50 or more) mmeuhere m the dtedgll‘ts area, %0
it might be necessary to use grab dredgers at the same time.

() Land reclamation work 4 : .

Reclamation work will be carried out by making use ol‘tand dredged m lhe chaﬂﬂt’l basin

and foreshore discharged. Reclamation work will progzess from seashore m!and lh:ouah pifes
keeping pace with the dreading “ork

T
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(®) Road work ) ,
Aﬂer crushed su‘bbase matenals are leb eled and compacled by bultdozers it is paved with
asphalt and finished by rolling and compacting by raacadam rofler.

Road work is executed as eaﬂy as poss:b!e because they are to be used as the construction
roads.

2.2 Constru¢tion Schedute

Port fac:hlles construction \so:k \ull have to be slarled by 1985, because they will be
opera!ed in 1988, : L

Table IX~2—(3) show.s port facahhes conslmctaon schedule.

23 Cost Eslinialion

(1) Estimate condlhons 7
_ Construction cosls must be eshmated al internal and fore;gn currency including transporia-
ton expenses of lmpoﬂ malena!s, mslaﬂanén expenses of eargo handling equipment, because of
the necessity f mm economic and fi nancm! anal) sis of the Pm;ec.l
1) Esllma!e of construction dosts is based on the pnces as of Apiil 1982,
2) Unit pnces of cons!mcttOn imatetials af¢ based on the data oblained through the site
sury ey. :
3) Cost eshmahon for the mdustna! port is concemed with beiths only and does nol cover
* such iems as facilities.
4) Taxes such as import duli’és and e_nteiprise faxes are not included at ali.
5) Land réats and compen<3ﬁdns te'la"led to this project aie not included.
6) The e\cchange rates be(“ éen \leucan currency, Japanese and U.S. Dollars are assumed to
beas follows., .
Us§t 0= MN S 50= ¥250

12) Approximale construction co;!
Approximate construction costs of the short term plan are shown in Table IX-2-(4), IX-2-(5).
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-~ 'CHAPTER X. ADMINISTRATION AND OPERATION
1. Development and Aulhorily of Administration and Operation

14 :Amhéﬁi_j'fylf_éﬁlﬁfnisl_r'a":ﬁ(m and operation and authority of development
The 5y§t§;n"bf “port administration and operation l_h'toi:ghout the w

system: ol - port administralj | | orld greatly iaries_ by
country and by porl. It issummarized in “Report of study on the development plan of indusirial

poris ih'L!EX[CQ" (Sédond Phase) 1982: JICA™. Each port has nol always followed the sanme
system’ éir‘;bé"ifé_lj,’ggiﬁﬁfﬂ"g' bﬁl"itﬁ system has, of ¢ourse; changed as required by the times and
sccording (G_ihe;di_ffé_r'éﬁtfe '6[ geographical, social and historical circumstances.
tespeaks how profoundly the port dffects th prospetity of the region and the nation,

If something is _e\':'e"r_ common 10 the administration and opesation syslems of major poits in
advanced ﬂ?!iéﬁ‘-.i‘. seéms to be in the ¢onflict between the public participation of the nation,
the province 'of the ¢ity In the wosk of the port and the idea of posl management based on the
principle “of “economy. : Generally, ‘the" development and admiaistration of a port costs a
tremendous amount of money a2nd public participation is somehow inevitable for this feason: The
Dutch pord of 'Réltérrda'hl‘, _for exanple, is being soundly managed by selfsupposting accounting as
a city-run aulonoinoiis port but the'govesnment pays 1/3 for the maintenance and administration
of rivers in the POIL arva, the rivérs

1h a way, this

ers are under government conlrol and,’in effect, the government

physan ini'_;iqﬁa‘i‘it fole iﬁ‘ihé'rﬁéﬁﬁgemén! of the poil. In France, Le Havre and some other ports
are administrated and oper_éled by public corporations as autonomous ports but they are under
stong financial ¢ontro! by the gos‘erhmenl and the government finances 60 - 80% of the
construction ‘of theit infrastractures, These public financial actions apply to other ports, too, in
different degrees. (Sce aforementioned repost.)

What muslbe noted in this connection is the fact that, in spite of this public patticipation,
these major. pox!s are all managed with certsin independence as autonomous poits. This is,
indeed, becausé of the historiéal experience which shows that attaching imporlance to the
function’ of the’ pori a5 4 management body and managing the poit by the principle of economy
ate indispedsable to The éxistence of the poil and the development of the region. -

- In Japan, ports have becn unitarity administeated and operated by local autonomous entitics
¢f independent péri "édﬁqi'h'iﬁ'tbaliéh organizations since thé enactment of the Port and Harbour
Lawin 195{) 'a‘ﬁ;d;'trh'é'sé';i&'ls have playeéd a vitsl rolé in develeping their régions and the nation.

In ény’-é_irejﬁi,-' ‘2" pork must, a5 a3 ‘management body, be able to tepeat management and
development 'th'all_ Sehsili\'ely’ teflect the change of economic and social conditions relative to the
porl. To this end, such elements as planning, coordination and control must systematically
function’ i'h*'lhe‘-a}li\'ii'iésjdf ﬁ\anagén‘lént. It is, therefore, mosl natural that development,
Hministeation and operalion should be kandled by a single orzanization.

“In developing the tndustrial port of Tuxpan with the object of opening a new industrial port
and developing the 16gion; Immense prios investments mainly by the governments will be made
tased on the' pasition that poits ate a kind of social capital in view of the economic and social
davelopmient of Tuxgan atea. Management efforls 1o make effective use of investments and
tover them soon are all the more necessary for this reason. Fusther, wellvoordinated develop-
™0t is only poésible' il the atiraction of industries, the administration of plant sites and
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the operation of facilitics are plarined and executed at the responsibilily of a €Onsistey
authority.

1-2 Sefting of administration and operation authority

Table X-1-1) lists general acts of poit administration and operation. Fig. X-1-(1) shows koy
these acts are systematized so as to be related in as osganized a manner as possible, -

(® Maintenance and administration, @ procedure and (@ operation infl‘_al_ale_X_-lQ( i ).ére ‘all
included in the “administration and operation” in the figure. As for @) inspection ang
supenvision, it is excluded from the system since it is common praclice for org_anizationi_in charze
of individual pertinent matters to handle inspection and supesvision,) .. _

Hereunder, the administralion and operation authorily of the lndusmai pon of Tmcpan is sel
in accordance with this system.

{a) Regulation of administration and operanon authority -

The power and organization of the authority are defined by jaw. l*urlher facsmses and peei
areas under the jusisdiction of the authorily are designated and the adjoining areas are clarified,
{b) Planning and coordination - ‘

The administration and operation avthosily forms !ong term and single-year management
plans and shows its management policy both al home and abroad and coordinates with sich
redated circles as national government, avtonomous entities and plih'ate'companic.s. lt§ plans must
be approved by SCT, which is its supervisory agency, to coordinate them with the basic poliy
and financial plans of the government.

{c) Financial aid . \

As is clear from the Financial Analysis, government fmancnal ald is vital to the developmesnt
for some time. Systematic developmenl must be assured by defining facililies fo receive a3,
proportions of aid and pertods of application.

(d) Administration Lo

It is mosil desirable for such properties as land and facilities to belong ali logelher o the
administration and operation authority. For the pre.sent, fand acquisition by SCT or SAHOPE
being considered but all propellies' should finally be trans!‘eged to Ihe'adminishalion ard
operation authority. :

The existing poit facitities of Tuxpan Pon can be fle\ub!y and e!’fech\ely used by beinz
entirely under the control of the authority and this enables the port functions to be maintaind
al the beginning of the development. In the fulure, area environmeénts can be improved throvih
allotment of function to the industsial poit area.

() Industries :

Prefesential taxational treatment and other gomemmem consnderanon for mdustnes are, of
course, necessary but industries must be arsanged efl‘eq.h\ely_f tom the standpoint of the pottard
the region. It is also important for the administration and operation authority to property
execute in acted regulations in the port area and segulations for em:ronmenlal prolamn l“?@
control is nol properly executed, friction with the region may resull and the puspese &
developing the region and increasing setited regional popu!ahon may not be acsonll’!“’h“’

{1 Urban plan

The administeation and operation authorily coordinates and regulates urban planaing for £



®

@

Table X-1-(1) * Acts of Port Administration and Operation

Dewelopmenl

a. Pe:fo;mance ol’ poll conslru»hon — Improvement of port area

b. chulahon of ¢onstruction work, ele. — Regulating construction work, efc.in nthe portarea
and the neighboring areas in oider to assure port functions.

c. Urban planning and restriction of hannful steuctures — Coordination aimed at the sound
developmeat of the region.

d. Regu!allon of water rectamation.

\iéih!en:mce and administration

2. an!enancre and adrmmstrahon of pott fan!mes

b. \lamlenanée and admm;stral:m of chinnels

c. Pon sdrvey and statistics

d. Communications *

e. Police A

f. Fire defense

Piocedure :

a. Pn:nedure fo; po:l depmure 2nd entxy

b. Deng,nahon of anchorage positions
Des:g,ﬁzl:on of mooring facilities

d Pi!ots . ;

e. Co!te-:lmn of entrance fces and various utilization charges

£ We!f%re D

2. Tax n:olledwn

Opc fation

2 Pnlo!abe ,

b. \’:’arehmﬁmg ‘

<. llalbor transporl

d. O(he: bus-mes:-es

Inspec lion and supenxs:on

(‘usloms i

lnspestxdn of export and lmpon cargoes

[nspemén of animals and plaﬂ!s

Emnglalmn and immigration control

. Quarantine '

0&.‘10’

7

H
i
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only the porl area bul also ceriain ne:ghbonng areas.

H must I'requemly coordinate with related ‘o1ganizalion o
faitways, walemmks and power at !he s!age:. of planning, construction and operation. Regional
dﬂﬁopmeﬂl and enolutlon cammt be umelaled to Ihc grov»lh of the focal autonomous enlity,
shich is primarily résponsﬂ)!e for the affa:fs of the re glon Thcre must be a system by which the
exchange of 'view and Cobfdinatiéh v.:ilh' lhi: local gove’mmeﬁl can be thoroughly catried out in
evecutling admimstralmn and opefahon b ) 7' :

n such foundation works as roads,

13 Admsmstratmn and operallon 0rgamzahon ‘

- The Goveenmeént of Mexico i is now sludymg a new melhod of ad
for the two  industrial: poils . of Lazaro (‘ardenas ‘and Altamlra
sministration and - operation’ lhere involves many d}fﬁcu]llé) through
and non{octpérahon of the piural nimber ol‘ orfanizations that participate in il. The
Gowmmeni proposes to eslabllsh in each area ah lndependenl organization fully empowered to
wpeIvise, d;recl and cOordma(e manhme aﬂ‘a:rs port aclmt:es and industrial aclivities in the
industrial p{)ﬂ area “This p:oposal rs mdéed mosi appmpnate To make the establishment of
thete independent ‘organizations possnb!e Amcte S0 of Léy de N
has alecady been amended and sl is upe-.ted that Ihe Gos emmen
the fuluse. - : i :

ministration and operation
At is” pointed out that
the mutual intervention

avigacidn y Comercio Maritimas
t will positively push the plan in

It is desuable for lhe admmls(rahon and operahén of Tu\pan industrial port, too, to be
handled unitarnity by a s:mu!ar mdependent orgamzahon {o be established for it. In the case of
Iu\pan industrial pml itis conudend that the mdependeni organization should be established
oy and caused to manage the porl at ifs descteh@n from the stages of planning and
eonslruction. Fig. X- 1{2) shows the senior orgamzahon ‘chart of this administration and
epefation. The Admlmstcat:on Commnllee is a dehberalné orzan to make decisions for the
cmmzahon in a way to teﬂeél the obm:ons of telaled o:gamzat:ons
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2. Adminlistration and Operation System

21 Fu'ndamerilzﬂ 'Conéé'pt
(1) Based upon the senlor . managemenl organization shown in Fig, X-14(2)
organization will be dev elopéd for admmislrahng and operating the
unde! the Short Term Development Plan.

@ Betausc of the similasity of porl funchons and seales, the Post of Kashima, a typical Japanese
industrial port with &' “commercial Poll function, will be referred to as a model for the
industrial port 6f Tl.pran m (erms of its adm:nrstratlon and operation. :

(3) Cons1denng the ex;shng system of Tuxpan Po:t and the task division at the Poit of Kashima,
the followmg semces wnll be perromled by private compames or the third seclor*
of the Shorl TFerm Dexelopmem Plan under the Supesvision of the new mana
(“Tuxpan Por! Aulhonly”) for the mduslnal poil of Tuxpan.

(@) Sle\edonng semces -

{b) Pllollagerse_mces

(¢) Towage services

(d) Warchousing services

(¢) Sampan semces {boat transpostation senvices)

(4) Pori fauhlu’s which are newly construc(ed in connechon with thc above services vnll be
leased. :

, the fower
industrial pori of Tuxpan

al thc stage
gement body

22 Orgamzatiimal Bev. e!opniem of Tu\pan Port Aulhonty

{1} Similarities in pon funciion and sta[e between the indusirial ports of Tuxpan and Kashima
o { '

(a) Port l‘unchon

Bolh posts are’ pnnﬂpally mduslnal porls providing some commezcial port func:tons as
well as semng as cenlers of regional dev elopment.
() Cargo types and volume

| Table X;if(l) Cérgo Yelume

(10 u71)
" Tuxpan | Kashima
TS T 19ss 000 | 1981 Fid Stage
dustristearge | 20,140 40,362 48,245 o
Commercial cargo 1,193 4860 245 -
| Toul B 21,333 45,222 41,450 135000

Midsector: The third sector is an entity established threugh joint investiment by the public (first) 2nd private
{second) wetons.
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(¢) Types of indusisies in the port areas

Table X-2-(2) lndustry Aclmty

Tuxpan T Kashima
lton and steel : C S 000THY- i15OTTlY
Petroleum sefining SOOTBID: .. 1{. «  4007TB/D .
Petrochemicals : L S00TAY . o] l lDOT'i]Y
Othess \iathmery _if - _,\iachmery -
Wheatflonr } 7 Whea( nom“' o
Feedstuff T Reddstond
Auto : o """"Fenil:zér LA
© Ship bu:ldmgi-: C T Ceramies, briek, c!ay etes

Note: Figures show ansual capacily for each n’ﬂdﬂs!éy. 3

(2) Lower osganization and fask division of Tuupan Poﬂ Auihoniy R R H

The lower organization and task division of tukpafi Poﬂ Amhomy weie sludled baséd Lpon
the analysis of those of Kashima Port, becausc lhey slem baszcally smnlar port funclionsand
scales even if there is a big difference in the -:argo \olume handled at each poﬂ

Fig. X-2-(1) shows the existing administrative 6rganizati0n of Kashima Poﬂ 'lhe pﬁrt office
of the Ministry of Transporl is mainly concemed with porl cOﬁslmchon and its supemsm
while the port office of Ibaraki Prefedure is concemed mlh port managemen! mamlenance ard
operation. Therefore, it is nec escary to combine’ the l'unchons of bolh ofnées to de\elop the
fower organization and fask division ofTuxpan Po;l Aulhomy- R
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(D Adrmmshame Orgamzahon of -
7 l(ashlma Port Office of Ministry of Teansport

Osganization ..
Lo (Posmon of Secuon Name) Personnel

r Deputy eclo: ’ : :‘I

Numbei of

-Gfﬁe.'.alAffmsDiv.“ BEEERET
ot | . .
Y Conslivction Div. 20

(Sjb total - 45)
@ Admimsualne mgamzauon of
- Kashima Post Ofﬁce of Ibaraki Prefec{v:e

o Orgamzatwn . Number of
: (Posmon of ‘:cchon Nime) "Personngcl

o Duec{oz

K [
_Geneuj AITairs va —I 9
- .Pod\!magemenl D;j 7

anmeenng Dnr j 8

R (Subtotal 25)
Tola} Number of Persmnel 70

| F:g ‘( 2~(l) Admtmshalne Orgamzahon) of Ka%lnma Po:l

Fig. X. ?-(2) shows the study resu'!l for ihe lower organization and task division of Tuxpan
Port Authonly.

In ﬂns re;pe-.t the follo'mng pomls were taken into due tonsrderatton

(3) Present adminisis alive situation of Kashima Poit

) Remfdrcemen't of plaﬁning and coordmat;on function of Tmpan Port Authonty

© lel'erence in’ cargo volume hand!ed at Kashima Port and Tuxpan industrial post.
(l:‘spe:. |ally, cémmen tal cango \olume handled at T\npan mdusl rial port.)
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Fig. X-24(2) Lower Organization and Task Dmsnonof'hnpan Port Authority

Table X-2-(3) shows the number of pers(mnel réspOnsnble for the adnumslrahon by {ypesof
pgort such as industeial port and comniercial port Th;s ﬂum‘bﬂ of pétsonnel of each porl 8
related to the calculation of personnel cost in CHAPTER XII. Financial Analysis.

‘Table X-2-(3) Number of Percomie'l by "Upe of Port - -

L.ig

- 34—

L Or aauatim ) &m\er o[ petsmne! :
Positica . i " Fort funrction :
Divisioa Sectioa J _(:cc_z;etcia_l l‘ns_qu:hla__l_ Tolal
President : ‘ A =0 B
Auditor o A e
Ceneral Affaires ; . IR & REEEE B L o7
Ceneral Affairs (18)
Finsnce & Accounting (2}
Fort Manageoent 20 9 29
Fort Managerent (23)
Maritime Affairs {5)
Engineering 12 13 5
Planning {6)
Engineering )
Construction k)
Developzent 2 14 - 16
Developmeat Business {10)
% Developeent Engicesting L )
e Total 47 54 __1_.91"4










CHAPTER XL ECONOMIC ANALYSIS
1. cene:a!_ .

m()b}ectue s : :

The proﬁtablhly of thss pro;eét is s!ud:ed ftom the standpoint of natlonal
dorl e’ developmenl plaf (arget year 1988). ‘The profi itability of the Proje
from an lntémal Rate of Retum (hereinafler referred to as the IRR) obtaine
analysis. The !RR IS gn.én by Ihe l'o!lowmg equatlon

g vBa Ci R . _ S
iom e A EEREELIRE PR EREPERE [RRRPRE Xi-1)
- Here, 0, Penod ofcalculahon oflRR o
PR -._Bi: “Aniount ol‘beneﬁt ati-th yeat
G Amount ‘of cost al i-1h year

economy for the
¢t will be judged
d by cost-benefit

2) Subjec( of anal) sis - _
The po:l plan fof analysis is 3¢ sh(mn in an, VHI-3-(3).

(3) Prentises - . o - S
~ Following premises aré assumed in'the anal) sis. , _

1) Costs of the ¢onstruction of infrastructures \xhuh are ckmly re!ated with lhe Project

©osuch as raliroadﬁ, roads, industrial water works, waler drainage, and power supply are
excluded. But the cast of the posl roads is included.

D Anong ihe ‘comiiiercial pott facililies, the container berth planned on the right bank of
the ’I‘uxp:m river is excluded from the analysis. _

3). The analysis is ‘made’at the market prices. The same prices are used as for the cost
estimalion bettnbed in Chapter 1X-2, using the Mexican peso at its Apnl 1982 value. The
te!ahonshlps with I‘orelgn currencies are as follows:

1 US Dollar = $0 \l\‘S(Peso) 250 Japanese yen

1) The semm hfe is fixed at 20 years,

(4) Beﬂater

Statistical ﬁgures used for this anal)sm have different base years. The figures must be
waverted to- the cquivalent of April 1982 prices Table XI-3-(1) shows sectoral price ratios
ihative (o the prices of 1975. Sin¢e no data of sectoral price ratios after 1980 were procured, the
ile of consumér'price iﬁcmase in the country during this term was adopled as follows:

Domestic currency: 1982/1980 = 1.82

Foreign CUIreNcy: _19821 1980 = 1.21

—=395



Table XI-1-(1) De'ﬁat'q'rm

[ Sector 1975 | 1976 1977 1923' 1939 | 1980
Agriculture, Fishery 10 '_1.1'88 1582 1.945 2234 T ;?;G—V(}_:‘ 3

Mining 10 | 1097 '19.51-: -.5'_259_6., - 4.847 )98-
Industrizl manufacture 10 | 1232 |01 ’f‘l’l o AT “_____7,2:,84 asn
Construction 1o} 12es |assds | 208 2949 1 4ass
Conunerce and restaurint 10 1220 "17_ 1603 ‘2022;_; _7";_2 683,_2_ 3.601_
Transport and N T RS S T
- communication .I.O _ {'3" ‘3” -1 2402 | —._.3 |39 | 5-453,
Consumey price® 10 1161 | 1467 | ‘-”51 202' s | asss

(Souice: Annuario Estadisticode EUM. 1980,

(5) Procedure P e g )
1) Poit facilities are classified accofding to porl funcuon undet e;the‘i cémmemal pott,

2)

3)

4)

industrial poit or fishery porl. The cost of ‘channel dredgmg '.sas a}lmted betweea
commeicial and indusfrial port according to the volume of the land fitl used for e:.xh'
facility. The construclion cost of the. breakwa!ers was also al!o:cated tehseen the
commemal and industrial pori ccording to catgo Y olumc rauo B

The construction cost for comméicial,” mduslnal and ﬁshery porls are talculated e
cost is allocated to each year bas;d of the constructioh schedu!e

* 1nforme anv 1] ‘i98{). Banté de Mex}m)" i

The benefit for each year is obtamed fOr comniers ial poﬂ mdustnal p—ml and ﬁ\het)' poit

functions respectively. - :
IRR for each function is calculaled Aﬁér that lhe IRR !‘Ol t‘he c0mb)ned fumhorsxs

oblained.
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2, Commercia! Port Function

() Ptenuses

1)
2)

3

1)

fhe altefnalwe plan is Wnthoul Case,
Benel‘ lis composed of:.
a) Sawﬁg ‘of land transporlahon cost.

,b) Savhlg ol‘ shfb staymg éosi

Cost fs c0m pésed of , :
a) COnslruchon cdst of port fa-::hhes

‘b Operatlém and mainlenance cost of port l‘ac:hues

.The alIOWai)!e cargo xoiume handled at Tuxpan Port
follfms. S

m' _\’-’ithoulf Case is ras&umé;‘l as

| : :gx!slmg facnhue: {general and bulk casgo) 320 thousand MT)yé'ar

“"Plany d C‘Ontamer facﬁnhes (contamer) 500 lhmmand \l
5)

:The al!owab!e _cargo \olume handled at Tu\pan Port in W
'assumphon that lhé cargo handimg capacity of lhe new

l"[year _
ith Case is presumed on the
port facilities'is possible up to the

berlh oCCupancy’ rale o1 0. S - .
E\:shng pon ' 820 thotsand m’;yea'; ﬁ
"\Iew poil - ‘ " 1,350 thousand MT/year

anlong éf\shuh - o SR

Bk Geﬂetal cargo o 150 thousand MT/year
Bulk ((‘emenl) . - 600 thousand liTl}ear'
Bulk (feihhzer nonfertous metal) S 600 thousand MT/year

The al!o“ able volume is estlmated by type of packing as follows.

Gene;al cargo B 470 thousand MT/year
Conlaisier caigo T © 500 thousand MT/year
- Bulk éaigo. . S 1,200 thousand MT/year

!2} Smhg 6!‘ Land T;ansponatmn Cosi :
§) Bemand forecast of €argo handled at Tutpan Poit

“The v@!umes of cargo handled presently at-Tuxpan Port which were shown in Tables

\'!-2{21) and V! 2-(22) are classified by the Mexican origin or destination of the ¢argo into
‘-lelropohlan area or local area: ;

Then 1he cargo \olume from 1988 to 2000 is calculated using a constant growth rate as

shown j in Table XI 2 (l)
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Table XI- -2-(1) Prospecis of Commerc:al (‘algo Volumc l‘rom Ihe Year 1988 .
lhrough 2000 PR

Imipost il !

Year General Bulk ' C_Or'}!a‘_h{ﬂ x 3C6ﬁi5fge;j Sl

Met. | Local | Met. | Local | Meli 1 e | “Met. | I_oca]
o 847 | 769 | 508 | 675 2116 | 21:27]:1461 2333 | e
wos8 | 347 [ aa [ as0 | o2 | | s v10-] e
1989 | 376 | 47 | 472:} 9] -163] -4t 86 | =20
990 | 408 | st | w96 | 84 | w0 so g
1991 | 443 ss | s2t | 90} 2024 61 29"
1992 | 4s0 | 59 | sa7 | e } 94| W, |:18h |3
1993 | s 64 | 575 | 103§ 3571 sof 2992|200 | a2
1994 | s6s 69 | 604 | 110 | 433 “;és_ B S T R 7 (3 Y
1995 | 613 74 1635 ] M7 oS53 | e | 3037 e
1996 | 665 s0 | 667 | 125 | 636 ] ‘15914 1392
1997 | n 86 | 701 1331 ] 93 L4615 9.
1998 | 782 | 92 | M6 | 142 | 934 | 234 |oseec | na
1999 | 849 | 99 | ma | sz | am | 284 | e |25 | 00| i3
2000 | on 107 | s14 | 162 | 1310 | 344 | 77 31 86 | 170

Note: (I Annualgrowthrate % ) S
@ Met: \!e!mpohlan area |m|udmg \!enco DF._ '

2) Cargo volume handted in With and Without Cade

Based on the allowable cargo volume and the demand l‘orecas[ menlloned abme the
cargo handling volumes at Tuxpan Port (of the With and Without Cases ate’ gnen in Tabls
Xi-2-(2) and XI-2-(3) respectively. :

The difference between the figurés given in Table ‘(Ic‘Z (2) and Tabie X! 2—(3) can N
considered as the volume of cargo diverted to Tuxpin frém nelghbounng f}érls ov.mg otk
new poil construction. To simplify the malter, cathes are assumed to beshlﬂed o the (¥
Tuxpan port from Tampico and Veracruz porl. R R
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Table X1:242) - Expected Cargo Volume landied at Tuxpan Port (W

Year
193})

1993
1994
1995
1996
1997
1998
1999
2000

1990}
]5‘;9{1 -

103 575 | 678
110 {6 |74
117 635|753
128 Y6 'm0y
1330761 :] 834
‘142|736 | 878
15219714 | 926
162 |314'| 976

4

sst | 47|
; Z -5-!. W,

< 6%

B
86

29
107

e
n
32
14
i6
8-
22
3
28

335

R
B I

1159

131

593
234
284
344

16

20

24

big

35
42

52

I Co'f"i"‘ef

]

IN: QU]-

IN
137
165
200
242
294
357
340

1 i

63
: 77
S 94
14
139
156

306
264
213
152
7

0

Note: Gity is the-M‘e,lg-c}p.?:liiép :rcamdudm g Mexico DI%._

————

86
106,
i31

ith Case)

 (Unit: 10° M1y

RS i_l)"_,{._‘_ ;

e

70

%
| 5.

- Total
out:

257 §1,193

Total

312 !,311
330 |1 430
463 1545
500 {15613
< 1,638
> |1,684
v 1,22
. 11762
= |1504
~ J1.348
» 11,596
v |1%6

| TAEXER) Eapected Cirgo Volame Hondid 3¢ Tuxpan Port (Without Case)

Year -

1959
1990
1931
1992
1993
[19%4
1995
1936
1997
1998
1599

1958 | -

jBuik e

T e

- Centainer

itz 10° MT) .

Local] Gity |~ f 3
B T y.,[Toa]

1N

B Ly

St BN 1)
96kl 96
L] G 1)
I
ns| v

25| w1330
LYY EERN §P'PY
152].> . 1152

A0

1621 =« |162-

S

41

i)

{8
&
36 "

92
99
107

—

41|

39

s o,
e b

14,
A3
8"
2
b2
25
28

‘1186

T oy |
] Total
INOUT}:

'loc,al

7 City

iN

ouT

195

176
165,
154
141
127
13

£
48

o

* 3
= | 236
| 230
a1 224
-j".: 2]?
=1 20
|23
« | 195
ol 182
- 1178
= | 168
= | 158

34
41
50
61
73
89

108 -

31

159

193

24

284

KEC|

16

20
24
9
35
R
52

6

11
94
14
139
156

137
165
200
242

57
340
306
264
213
152
77
0

29%

oUr

10

86
106
131

98

12

Tolalj

Tota)

257
312
380
463
-500

sn
632
700
83
1)

--309—




3) Saving of land transportation cost

The volume of cargo diveited to Tuxpan'is atlocatéd to Tampico ahd Vericruz poiL,

Using the percentages of Route Choice for 1988 in Table VI-2-(10), allocation to ’I‘amplco is
44% for imports and 71% for exports. The allocation to Veraciuz is Iherefom 5616 for
imports and 29% for exporls. Based on the tariff sht)wn in Table Vi3 {9), the tang
transportation cost saving per unit of div e:ted cargo ls gn‘en m Tab!e Xl-2-(4) in 1982 Prices,
"able X1-2-(5) shows results of the calculahén for the’ sa\ings i Iand ttanspoxtaIIOn Costs,

T: able XI- 2-(4) Féonomy of the Trampo:(al:on
Cost due to Ihe Cargo Shtft

GJml S}\ST)

. .Po;l '- IN ‘ OUT
Tampico -+ Tuxpan ' 337 ‘ . -6i‘$
Veiacruz -» Toxpan 344 199

Note: 1. Positive: e&conomy of the feé -

2. Based on the s\eighted (anfl' in 2000

Table X1-2-(5) Economy of the ién‘d:i‘réﬁgp'ﬁiiiiidﬁ'éét* o

. [L'eu 10° §e52)
shifeed Cargo Volume (0% M1) . Ecocomy of e ‘l‘uns;q:n!ulm L
year tepcrt, In Export, (ct Ioporl, fa - Export, Qut sl
Tamp. Fera, Tetsl Tazp. Vera. Tolal |  TWazp. - Yers. | Tampl ] Vera, (IG‘ gesa)
1558 764 W &o1 n |8 s | D a0 - e .4
1559 31 n 52 12 5 17 5.8 L Q.7 0.1 no
1590 X ica 18 1 | 3 ? 3.4 4.0 o 0 1.4
1931 15 426 €1 ] o L) s Y 14.7 - - [{N)
1972 k3 (21 733 - - e 3.0 ¥y - - 155 )
1993 kX A58 s - .. i B 0% | 16.0 - - - 3.3
1924 353 11 R_E4 = - L I & % 4 16.6 o= - 2.3
1555 37 505 %02 - - - .2 | oA - - B3 XY
155% 14 b ¥ed 942 - - =1 .- 18} - - -
1997 L33 551 584 = - - X 12.0 - = na
1338 152 516 1,023 - - - 19,0 19.8 . . b3 N }
1573 4 633 1, 016 .- - - 2.0 -] W7 e - (7
20062 455 61 1,13 - - - EIX 3 .7 » - 65.¢
Kote: ' :

(3} Savings of Ship Stay Cost - : o : :
1} Cargo velume and present condition of the I‘aéahues al Tamplcb and Ve;aémz Port

According to the stamms ol' 1980 lhc calgo \olumes hand!ed at Tampz-.é and Verxil

Ports, excepting bulk liguid cargo, are as given in Table \(I 2 (6) |

_4400....

Uit of the etocony of the tuds-\.xutmo i: eittica peso, 1580 v:'lwe. ;



’I‘ablé XI ’2-(6) Handlmg Cargo Yolunie at Pubhc Whanes in Taﬁipicd |
oAU Veraceuz Port I

“Cargd Volurné (10° MT)

Port INNOUT T —————1  Tota} Total

) N . Geng;a! Bulk Othes
as o | IN T gsg ' 934_ 6 1799 | '
Timdico -] £ - 2 Ty ey . ) ) S199
b oul 477 978 - - 1455 | 0 32
- IN S 71 2,192 - i-3;515 N
\eiacml our - | 182 N - : ig 35697

}\'o!e: 'Exdudjng liquid bulk

) I;shma!e of cargo wlumes hand!ed at Tampsco and Vleracruz Potis in 5988

The prospedne Cargo wlumes handled at public whanves in Tamplco and Veracruz Ports
in l988 are eshmated : _

a) Tamplco Port S
i) “The cargo volume handled in 1980 at public wharves are as follows.

. NN " General cargo Bulk cargo .
o ImportIne T - 19 346 {10* M1)

Bx';":or'l, Out ‘ 365

& is assun‘ned thal the growth of bulk cargo is equsl to the growth rate of
:ndustnal produ(‘tlon in Ihe hmlerland {Table VI-2-(4)) and the growlh of general
caigo’is equa! to lhe gmwlh rate of populal:on (Table VI-2-(2)): Peesumed cargo

“volume in 1988 is as follo\\s

_ General cargo Bulk cargo
Import, In 2,109 401 (10° MT)
Expotl;()iil ‘ 1,073

‘ m) Tolal éarg,o \o!ume handled in 1988 will be Iherel‘ore 3 583 thousand tons,
b} Verac ruz Porl ‘ : .

i) Smce there are no’ pmatc v.hanes e\cept PEME‘( the total cargo, excepting
Ilqmd bulk, is handled by the publtc whatves. It is assumed that the growth of
general cargo l‘rom 1980 to |988 is equal to the gnmlh rate of the population in
the hmleﬂand and the bulk cazgo remains at the same tevel as in 1980, since there
isno Spacc fot expansion due to topographical restrictions.

ii) The ¢argo volurie handled in 1988 is estimated at 4,227 thousand tons.

3 Cargo kandlirig fauhllcs at Tampico and Veracruz Port in 1988
a} Tampico Port

401 -



4)

[t is expected that some of thé l‘aclhtles at Allamlra Port wlll bs operatmg by 1933
According to a plan, Altamira Port will have 6 pubhc whaif begths by. 1988: lncludmg lhe
present facilities of Tampico Port, the total nuinbér of beilhs will be 14. We assumed that
the number of berths will be reduced to 13, if the Pro;ecl 1s realized. In this COnnecnon,
we may regard construction and mamtenance €08t of one benh reduced in Aﬂami:a 352
benefit. ‘ ‘ IR : (

b) Veracruz Port S

In both With and W:thout (‘ases the number of berlhs is assumed to be IS lhe sarmie
as at presend. S : C ;
The flow of ca]é_u!alion for cost séving' .

The flow is showa in Fig. XI-2-(1).

-Veiacruzv ‘ . P&ft
e e
8,227 ! rgo voll.ue_
= thhéut case
re-ste-- L i .
3,882 ._.__Q‘trgo y@u::e
-y ¥ith case
L“,'"‘-‘.'-f.'-l.
T l ! " Nusber 6f bexth
oL P wienout ease
"";_‘_-l-‘es‘f‘" L ‘h‘umber of berth
?-_!':_;]_'1_5:1 B Hlth case i
l(htgo handling _ ‘Rote . ti' o _
capacity - ot . D e
_ {1) cCargo volume 1031{1‘

T . @ Buaber of beeth
Ship staying o ( )‘ : newly éonsttucum
day in the pore | - T : ' -

Reductica of
Ship staying
days

Fig. X1-2(1) Calulation Flow of Reduction Ship Staylag Days
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- days spent in port,” for 'Tux;'iar'i,'-:Tampico and Veracruz in 1988 are calculated, assuming that
ship drrival is formulaled by Phase n E"""B dlslnbutlon The results are shown in Table
XI27). v _

©  Table X'l'-"l-ﬂ) " Tolal Ships Stay Daysin the Port ..

R , (Unit: dayy)
bt | i Shipsize : With 1 Without

Tampico -_ oy © 5000 DWT. 3383 3886
vam SRR BN Byt I s
hole Sth sizefn Tlnpan - : o ' ith 4,000 DWT

U R ' _ ithout 2,700 DWT

6) Beneﬁt from reductton ofsh:p slay days

The dlfference of lhe numbes of days beu\een W
X1-2- (?), mulhphed by ‘the chalterage of ship per day
reduction of sh;p stay cost. From Fig.
‘estimated at’ l3 US dollar per DWE. Th
:scalculaled as I06 x 10“ Sfyear

o g

1thoul and \hth gnen in’ Tab

will indicate the beref t {iom the
Xl 2-(2), the charterage of 5,000 DWT class ship is
erefore, the benefil due to the ledmllon of Shlp stay

(14

g

':"UEMl'&vamrﬁ":’m " e -

Ge-aoal Crpy s 8% Cxcrar ]

DT BSoaad borsd
Fig. X1-242) Time chatterage of Vessels (as of 1982, July)
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(4) Construction Cost : TR L

Table XI-2-(8) gives the construction cosl of thc commeu?al port faclllllcs by year unde, the
shoit term plan. Table XI-2- (9) is prczsumed conslmchon cost and schedule of the teduced \'Jm[
it Altamira port. R . o

Table X1-2(8) Commercisl Port Fanhly (‘m\slrucnoh Schedu!e

(Uml m:lhm peso)

' o o1ess. | 1986 SRR 11 B P ot

Facility Fot | Loc | Tot { For | Lot | Tot! 'jiFdi"‘ ‘ boc Tot -+ 03

[ Breakwater 128[454 |82 f68| 606| 17417168 | <06 | 74} m3
Quay Walt | 8e2] 93a|msfian2: | 8 |60 | sip
Dreadging | 259 ] 26| 283672595 2481 2838 |56}
Road . | B Y MR TX B B 7V
Handling Equip. 1. L 1,035.8 ‘25Aii::" 1’2863' 1,78?
Transit Shed 1 N G| a8 azms | 4w
Total 128|454 1582] 360 | 1786 5386 ] 1,023.6 | 1,387 33 2 | 3,908

Note: For = Foreigh Currency
Loc = Local Cusrency
"Tot = Total Cursency

.‘-‘:

Table X1-2(9) Supposed Conslruction Cosf and Schedule of ;’m Allamua S

Port Wharf

. (Uml rm!hon pes.o)
: 1986 - 1987:" ,f S '
Facitity - - e — Tolal

For Loc Tot For " lee | Tot- |
Quay Wall 81 | 311 59.2 13237 | 260 | 2133 | ms
Hand. Fquip. 34522 837 439 | 419
Transit Shed , | 129 | 1287 | 129
Total 81 | 311 592 | 4825 | 3026 | 78S | se43

The annual maintenance and operating cost m ’[‘m(pan énd Altamtra \xhar\es are ‘assomed 10
be 2 petcent of the construction cost.

Port Cost (million peso)
Tuxpan ST SR
Altamira PREEREE ¥ AN

A= ¢



() Resulfs of analysis
Table XE2-(10) is :he calculahon sheedt,

- Table XI-2{10) ‘IR Cakcolation Sheet (Commercial Post Function)

R A o (Unit: 10%5)
Ym . %Cﬁnsl.-; ‘Sgﬁ'{.: Transp. ?Vh;ﬁ “;{‘:;t | Benefit '“? s
1988 10| " 58 8| ss | tss
1986 B R R 59| - 480 475 471
1987 ’_5;2'-"' BRIy Ter o - 844 2467 | 2418 2271
1988 . | -3 78 34 106 ¥ <120 | oom
1959 | 4 . 38| - 88 | -85 | -m
1990 | 3 = 40 147 - ~96 -9t -87
199 | 6 | 2] = Pod ] o] ey
1992 i1 - “ | 0 = f -3 | —aes | g
1993 | 8" = a6 ] am LA RS P30 S T E 0 R,
U2 T B L3N IR T I B VY S IS S T RS D ) RS T, 5
1995 1|10 =y oos0 | oo1s N IR CT I IS 7 ) IS 1
1996 |11 o83 159 s —151. | 135 |~
1997 | 12" - $s | ter {161 | .-143 | 127
1998 .| 13 . 571176 ol RS L2 I R L2 B £ T
1959 | 14 1 60 | s « | 184 | 160 | —139
000 |15 - & 195 R RN 7 B RS v B RS TS
001 |16 . 66 | 205 . ~210 { -1m | 2153
2002 - |97 ! A IR 0 T T R ST ERT B RSTY)
2003 ¢+ iist ei|- 93 4 « | 239 | 20| —167
2004 Lo . 7 239 s ] -5 | - | s
20051 20 2 st | 231 = | |2 | -1
006 | 2 . 86 | 261 N (%7 S T T T
2007 | 22 ¢ =l %0 218 = | 307 | 247 | 199
| 3508 | 160 | nam | asm | aas |
Total kbt Sdonasl B i it —$30 | 108 245
R : 75453 - 3597

108 141

“'RR 103 108 ¢ 243

\ote Bcneﬁl of Sh;p Wiit Da}‘ reduction is assun‘ed toinceease anmnll) at l'he Fate ofS 2 percent,
: n\mse. nate oftugd handling \x\!ume o . :

As obqnéd m lhe Iable IRR = 1. 3 pe: cent and BIC- I 1015 obtained.’
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3. Industriat Pord Function

(1} Pe

emises

1} The altesnative plan is the Without Case.

2)

3}

4)
5)
6)

This report mentions the type and size of the induslries having high possibility to locate
around the industrial porl of Tuxpan.

There are many induslries, some of which do nol presenily exist in Mexico. Therefore, ji
is vesy difficult to estimate the cosl and besefil caused b'y such industries. In order (o
analyse with more precision, it is necessary 1o make more de!an!ed Feasxbahly Study fo:
each indusisy, as will be discussed in CHAPTER XIIL.

Therefore, this report will have many premises in ordés to simplify the process,

Benefit is considered as the added value creafed by industries !Ocaleii around the pont.

Cost is the construction cost of plants (the cosl of port fauhty cons!ruchon i assumed 1o
be included).

{2) Method of Measuring Benefit
As mentioned above, the benefit is given as added value crealed by factones IOf:aled asourd
the post. Added values are calculated by the following method.

1

2)

3)

From the industrial statistics in Mexico, added value per employee for the indusises
expected to be located in Tuxpan is obtained. Transforming into the prices of 1982, and
multiplying this value with number of employees in 1988, the added walue in ¢ach
industsy is oblained.

Addead value per unit weight of produced commodity ofeach factosy is multiplied by the
production scale in 1988. _

The Added value satio is multiplied by the tofal outpui.

In actual practice, data obtained from 1) — 3) for the master plan arc a\'gtaged and thea

multiplied by the ratio of production for the year 1988 to 2000, Table XI-3(1) shows (ke

added values.
Table X1-3-(1) Added Value Created by Located Industries
Sret of Eplopea(peasca) | Prcdactiicn (1071 22468 Valoe 33 200 (10° peso) | n2zed var=
odusicy 1533 DA 558 TR i) )] — EEE)] Vaioe ia 1533

[Sea foud profucts m | niw T 190 seo | 1,220 | 1,20 | 1,000 150
Vieal flor . | & 8| . e ‘
[Vegetable cil y o) [: 2 Yo 590 o | qro ] 1S
Feed stufif A _ [ [ . T B N R T
[Fazex axd cardicard 1,050 3,59 150 500 3,110 5.5% 2 420 FR N AL S—
Tetrolem relisieg 153 233103 s

i 10 § 1,0 ] 2 500 12,700 15,700 | 6,850
Felr=Sealdals Y. o 59 5090 N )
Tt a8 ateel {3,055 LD | 2,50 | 3,000 515,750 | 16,500 (18600 [12,650 | €515
Falricated e2lal {o¢ i ;
e sse Lo 1oL 2 a |00 , 1,00
Cesatroctica saxcbivery | 750 3,500 | 2,00077] 400075 3,20 T TsEd 20 |0 &%)
Cieical widitay L SR N M N 3,35 3,355 | 3,30
Reay electelcmacicasd LG9 | 1,60 | &7 &H=[ in (T8 LY I

. B TS B

TrerweMees L —fent o o fecsaj  Jesp lesol] o
puiks LI ST SN S X M I NN A B AR I

Total 55,58 n_._?_l_{__,__

X:te:
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(3) Method of Cost Estimation

The cost is given as the amount of investment for

of inveslment was estimated as follows, _

1) ‘Por pelroleum refining, petrochemical, iron and steel, automobile and ship building

“industries, the amounts of investment in modet factories prepared in Japan were used.

2) For other industries, the amiount of construction investment per capita employee was
calcutatéd fr'q:'n Japanese industrial statistics and the cost was obtained by multiplying by
the number of e'mpl'oyc_ées of the industries located around the industrial port of Tuxpan.

3) ﬁq"petidd of constnuction is assumed to be 2 — 4 years from lhe past example of Japan.
lm'_es{meﬁt is considered eveén during the construction period. Completion of the first
stage work is‘;_i_ssﬂr_‘ned to be at the end of 1987,

' _'fa];r!e XI-?:‘V(Q) shows cost of construction,

the construction of factories. The anmount

Tabié X1-3(2) {1ndustrial Plang Construction Schedule

sart of Conitruciicnf Cocstruction Conttrection Sctedale (106 pes)
Letostry Jeor "1 Cose (1659) _____ist Stage — %3 stage
- ‘ 1348 : IBS?\ AIEEE | issiv 1HE 155 1535 =27 1%70 1531 § 1531 1523

Soa food 2 b 2| e 247 : u? s 26 a0
| prococlie : -— -
st flowr - ; ) . :
Tegetadle oil 2 ’ _27 43 - {4 ns L5 5% 253
Feedstuff . o - | .
Pager 224 . » %) €,030

Tar iia 2 3 ] 8,230 19,39 ] £.14H i,lﬂ | 6,4% 6 4 »
Fetrolewm - ) ' 350 | n,504 1,250

ul‘iafj - ‘l . 3 3],150_ 33,150 LE 353 ] 82,250 | 11,2350 1t, it, .
Fetrocheal éals I R X 35,750 | 10,750 | 31,750 | 11,350
Ifo 1:d steel [} 3 [15,000 {"75,50) 18,750 | 18,755 [ 18,755 | 16,755 75,000 | H,90| 15,60
n}rl:ud =wta 1 6”‘ 315 324

£2r otean uie . E | - -
fxstreetion 2 ? 889 1,769 3% 412 A5 £33
_gzc‘liur_) : : : } I —
Reafeal 3 & 650 E,550F 1,51 1,59

pecditery , . J -
Beasy electsie {] 2 1,110 55G 550

arcdipary ¢ 5 ' _
Xtor wehicles | N P LY 0,100 - B INTY 11,000 11,60 11,000
Y T 3 IS - . 4,50 _i%h’g_
Tatal Texcloded sea Food prodacas) : 70 NS5H| F3H | 97,010 { 73,390 | 5.0 | 187913 RN
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{4) Results of analysis

Table X1-3-(3) shows the IRR ca_!c;u_l;iﬁ'(_:_n,she,_et. :
From the table, it is seen that the IRR is 13.9%.

iTIaaT

1 L

T ab!e XI-3-(3) IRR Cals(ulaqon Shcc( (lndus(rial Po:l Funcuon)

LIRS

Dl iz 753 3 TH P -7 :
ey se boranalan o 7 (Uml 1055)
Year * ‘Bénel‘;t B{gﬁ?ﬁl ;‘7':’:."]3% et 14%
1984 0 18750 | 18750 , 18750 | 18750 "
1985 t 31,550 A0 | e | dres0
1936 2 22,220 31,220 B | g
1987 3 37,210 31,210 28790 ) 2530
1958 4 22217 —2217 43,620 | =13850
1989 g “frie £ L) e S L 12070 —~11,530
1990 6 ’ ’ -10670 10,430
1991 7. - .. =940 | —88%
992 | 5 Sl cemer | Sosw
1993 |9 i . L7400 6340
1994 10 . X - <6550 | - -6p00
1995 1 B « ] dss00. | s2m0
1996 12 = - i __:‘s‘,uoj 1 Casn
1997 |13 ' . 48300 {1 S4p0%0°
1998 & | 14 - FoR4010: § T 3,560
1999 S 1i)s - #3850, =3ji0
“20000 | 16 * Jase0 | oss2ak
2001 17 ‘v > , 12 T80 12400
2002 18 .- - o f2a10 ) Saam0 0
2003 19 . . A0 | —1840
2004 | 20 - . ‘41,930 L1620
T20050 |im . . Camon | lian
2006 22 . . 18100 0 <1240
2007 23 ‘ - b ~133% —1,09
Total 124,685 444340 | -319655 -6,600 320
IRR=13 + 6600 =139



4, Fishéry Poit Function

(1) Premises

1)
2)

3)

4)

Vand ﬁshmg bOals as “ ell as Operatmn and mamtenam‘e costs of the port.

5)

‘The alternati

This I‘unctmn includes ﬁsh processmg

ve plan is the Wnthoul Case where then, is no pian for construction of new

fishery post and the amount of fish catches remams at the same level as at piesent

mdustnes to be !ocated around the Tuxpan
mduslrial p(}rl :

Beneﬁl is the added value of caugh! fsh and fish pmcessmg
Ccsts are consrdered as the cos!s of construction of the fishery porl ﬁsh proce»rng plant
The amount of ﬁsh tanded at the new fi

shery port is esl:mated at 25 x 10’ \IT in 1988 _
from Table Vil-2(12).

mCosi S e rpa

1)

The number of Fshmg boats (o be bunlt _ :
“The nurnber ol' ﬁshmg boals reqmred al the )ear 2000 “as shown in Table Vll 2{!3) so

in I988 lhe aupiber of boats are calculated cons:denng lhe caught fish \olume as s‘hoxm in
Tabk- )\I 4—(1)

Tz;b!e X!—ﬁi—(l) Necessary Number of Fishing Boats 4

g

Size of the ship (GT) : [

I8~20

Number of ship

187

20~50

H~100

100 ~ 200

21

42

33

12

295

Total :

(Noie: Numbes of ship is calculsted as the number in Table VIi-23) x 25/60)

© Table XI-442): Construction Cost for Fishery Port and
Fish-Processing Plant

)

' Construction Cost (10°$5)
Facility _
_ 1985 1956 1957 Total
Port 10.2 993.6 . 1,004
Hant 3465 465 693

Fishing boat construclion cost

Since it is very difficult to estimate exactly the construction cost of fishing boats, the

foltowing steps are used. From the teade statistics of Japan the exporl cost of ships per | GT
is ‘alculaled Thts was multiplied by the total gross tonnage for new fishing boat shown in
Table X14- ), and then it s converted to PesOs.

The resubt is 0.693 US dollar (534.7} per 1 GT and the total construction cost for 6,558
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GT amounted to 227 x 105 §.
They are to be consfructed in 2 yeéars; 1986 and 1987.
3) Construction cost of fishery pon and fish processing plant Sl
Table XI1-4- (2) gnea the dmount of m\eslmenl I‘ot ihc ¢0nstruclldﬁ of ﬂshery pou and
fish procesung planl in the short term plan.
4) Maintenance and operation cost of fishery por( - LTl
It is estimated at 2% of the fsher)f construction cost, or 20 x IO‘ S[year

(3) Benefit R
Al fish landed at the new fishing port are assumed to be used fof t" sh protéssmg
1) Added value of the caught fish ' :
According to Japanese slalistics, about 40% of lhc re\enué l‘rom ﬁsh catches ls etpe.:am
to be added value. _ -
From the statistics in Mexico in 1975, average value of ﬁsh per l MT was 9 S lhous:md
peso. Converting this o the price as of 1982, it mll be 50 IhOumﬂd S]MT
Therefore, the added value fiom fish éahhes is expécled to bvé 500 X IO‘ S
2) Added vatue b)' fish processing plant

According to Table XI-3-(1), added vatue from fish p:ocessmg planl for the \o!ume of 25
x 10* MT amounts to 250 x 10° §.

(4) Resulls of Analysis
Table XI4-(3) gives the IRR calculation sheet,
As noted in the sheet, the IRR of this function is very high at about 30%
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Taljle.X!-4-(3) IRR Caleulation Shéet '(.F.is-hu-yr Port i;‘unclioﬂ)

. (Unit: million peso)

Year-|..n. nsh CPioes | Fishe | o
S B LY 1 oo |7 Fisha | Oper. |Catched § -, . -
o beat [ phaal | pon” | maint.| mn | Plant

IR CD“ e L ,,'_:".B‘:"_’"ﬁl i

Beneti | T30% | 312

G| o e2] w | ol 10
138 | 365 | 9936 1 1454 | s ri09
JIRIEXN R UE E ET E as0 | 281 | 2s0
: ~130 | -332 § —325

N - - ] -ass | o
- B S = | -197 § 189
. = b | ais ] nas
N R S ST TS
| B e R

64

4
o

“eo 'ﬂﬁhﬂ*“‘”"' ek
L]
)
g
WA
8

-, v -— — —-— . s .“
SEEEEEEEEERERE
REBTRIFCIDI=3 e
a - | ] a2 » E ] » a & L ] - » n
L ] * a N » L] L | ] n L] » - [ ]
» ] L ] [ ] n ] | [ ] [ ] [ ] [ ] »
[ ] » L ] '] L ] L] [ ] ¥ 1] » [ ] L ]
L UL G |
PO & o o aoh==0%
o por oL Loy A

o [= S I~ T N N W A~

g
“,)‘
e
{ ]
[ ;
»
»
|
[ ]
|
]

Total 17237 o3 - Lingos | 420 | so00 [ 10000 | —12656 | 14 37
AL
14+37° 0

IRR=30¢
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5. Fconomic Feasibility for the Short Term Plan

5-1 Combined Intesnal Rate of Return . :

An analysls is made combining the commercial, mdusinal and i she:y ports funcllon Table
XI-S (1) gj\es the calculation shect. As observed from the table, thé IRR for the %hoie v.as 149,
nearly equat to that of the industeal ﬁort by itself. As noled in’ lhe table, lhe \a!ue 0!‘ Cost’ —
Benem for the industrial port function is much h:gher compared \ulh olhers o

Table Xt-5(1) Result of Economic Amalysis ~ - .- -
| < (Unit: 10°sy
- ' _ Cost-Bepefit - REEE .
‘fear 1 ° Commes- | yodusteial | Fishery Totat o B% M%
cial | SRS STV EARE N
1984 0 118,750 18750 | 13750 A5 187%0
1985 i 58 31,550 i0 31618 ';27.932 s
1986 2 450 32,220 1,454 3904 | 30661 T 301
1987 | 3 2467 37,210 180 Ca0asT {21333 0 9dt0s
1988 | 4 —19 | -22247 ~130 —23,0%6 “14,022 |7 13638
99 | s -58 - . 23035 <12,503 |1 i-11968
1990 6 —96 - . —23,043 111,068 {40498
1991 7 104 . * ~23,081 =9,799 | —9f
1992 | 8 —~13 - - ~23,060 —8675 1 18083
1993 9| an . - —23069 | 7680 | 3094
1994 10 ~131 . - ~23,078 ~6,399 {7 les4ar
199s | n ~140 - . ~23087 | 6019 | 1s462
1996 | 12 | 151 - - ~23,098 3329 1 24705
1997 | 13 164 . - ~23,108 | -419 . L4208
1998 | 14 -173 - - -23,120 4118 (| ~3692
1999 | 15 —184 - . =313 | T3g90 0] 3241
000 | 16 -197 » BRI LR T R L T Y TS RSy ¥Y
2001 17 ~2i0 . . o357 | casse | 2406
2002 1s ~225 . . ~2a1 ~2,567 =2,192
2003 19 -239 . . —~23,186 S =2218 | 192
2004 2 258 = . -23,202 2014 | 1689
005 | 2 -27 . . 23218 1,783 | 148
2006 p3) ~289 . . 23236 ~1,550 —1,301
007 | B ~307 . . —23254 | 1398 | -2
Total ~530 | -319,655 ~1265 | -332,796 ~7458 | - -8
IRR=14.0 '
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$-2 Economlc Analysls Cons&dertng Beneﬁt Caused by Cons!.r'uction Work

(i General

Ili the former seéuon the Pro,xect was analysed economically by the ¢ost- benef t method in
uhnch the bcncl‘ t for the commercaal port function was as follows.

l) Sanng of the land tsansportation cost -
2) Sa\mg of ship slay cost

”Fhef.e benefifs are caused by port ut:hzallon in !hls sechon we mll estimate other benert-
mduced by poﬂ coﬁsimchon work, such as added value brought int
the matenzl (stone gra\el $and)’ exuachng company,
makmg use of Mex:can lnpul Ouipu( Table I910

o the mnslructlon company,
lhe cemenl produchon company, ete.,

2) \lethbdo!ogy -
The ﬁow of etaluahon of lhe efléct caused by poit construction is shown in Fig. Xi -541).

C_cds_tiu-:tion

C13351fled final
desand pzoducts oo

-

Classified equitii=|
briua products *

_ : “
.. fAdded valug_raliﬂ—_ . —

; D SO R : : “axy
] Ccnstructtm S o Induced products '
Grdss add-ed value C C Cross added vatve

B 1

R o [ eross "adgfef;f value
beo ] in the area

Final demand
converter

Total gross added
value in the area

k3 pata input
Ak:  Calculated by Mexican Taput-Output Table, 1970
rik:  Considering only salaries to workers

Fig. XI-3-(1) Calculation Flow-Chart
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{3) Cost ¢tassilication

Commercial port facility construction cost (only the local currency porhon) is class:fied as

Table XI-5-(2).

Table XI-5-(3) contains a summerised sectoral value corresponding to Each seclor of lhé Inpul

— Quiput Table.

(4) Resulls

Fig. XI-5-€2) shows how the construction cost mil propagate iftfo other ﬁelds Ta‘b!e X !-5{4)
shows the effect of sectors by classification. Added value of sectors by classnf‘cahon fnf)m 1985
to 1988 is listed in Table X[-5:(5). From these figures and tableés it is seen that port (‘Onstmchon
work will activale such local indusicy as mining, conslruchon service and commérue When such
added value is taken into account, the ratio of BfC increase into | ’J’O I‘rom 1.05.

Table X1-5-{2) Sectoral Cosis for Local Currency
N s L : i ;Lhit 103 Yes&
" Classification nlx:;:;:-er (1935) “936) (1937) '.To't'?l.
Direct construction cost - €18,800) | (119,600) '-(1,018 400) (1,166,%0)
Material cost {18,500) {85,800) (573 600) O (683,000)
Steel pile ' R
Steel sheet pile - - L : ) St
Gther petatic product 50 1,600 10,200 S-$ 000,. £5,80
Cezént 5 60d | 8 500’ 50, 500 6& 603
Tirder, wood prod. 3 TN B , '
Stone gravel sand 1 10,8_00_ lS 20'0 > Iﬁl 4¢0 16? 600'
Fuel oil 1 400 15,200 R0 600‘ 53,200,
Ocker waterial 34 200 3,600 234200 33} 000
DBepreciation cost - (4,000) _(ll 600) (71,800) : (3?,6‘}0)
Yorking ship - - oA S
Other ¢onstruction machice | 51 12,000 2, Si)ﬁ 46,200 - 53,000
Foim (13 12,000 8 £00 28, 600 136,400
Ladour <ost - (5,890) (20 600) (3»6? 200) (33-8 6'}0)
Skiltled labcur 17 3,200 11,600 291 000 - e
Uaskilled latour 27 2,400 2,000 - 657200 © 16,600

Others 8 (400) | u 600 |- (5,800) - (2,8%0)

Tedirect construction cost - (8,600) (29 400) (305, 400) (3«53 4‘30)
Freparatica 30 400 9,000 . 10,600
Transpost of material 6% 1 &00 5 2(!'.'! rdl 000 2?7, 5‘:'3
Towing of vorkship - :

) Otker expease 8 6 soo 23 ooo 2?5 -'m ' JOS ‘m'-'
Engineering fee : (2‘ 0d) | (7, {00) " (66 000) Ais, 2 400)
Fhysical contigency (. ,600) |- --"(22‘,400) (133, 1450) (226,450)

Total 43,600 178,800 | 1, 538, 700 1,812,000 |
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- 'l‘ableXlS(?s) "Sécior:—z;!‘ Fma! Inbul Valﬁe'

(Unit: thousand peso)

seor [ Neor | o Yeas

1985 1986 | ciosr | g

:étéﬁ‘é'é;hd 'gras‘él exca#aiii:‘»n'_.‘; 9 12995 | 4 8.240 169,642 200853

0] e | e [ 10,798 18

Pttto]eurn reﬁnmg

981 1Bao | ssite | e

Basic petrochen‘ucal R

W11 w390 | 352900 397,147 |

Ceitént - _6m8 | 10320 | eodes 71,510

Basfcfndus!ryofs!eel |ron > g

| s [ Tiosw [ oma | anen
Olhﬂmelahcproducl s 1935 12,240 | 65985 _ SO,Méi

!\o:‘le!ec!nc tmdune el s 2406 1 3360 55,427 61,092

63 1,634 6240 | 25098 | 336

77§ 6819 | 24m0 434,542 466,258
78 | 8663 | 2950 | 337384 375,550 -

Added velos of constriction -

CTotal ] 45000 | 178500 1,588,200 1812600
; Mle Engmeenng !'ee and ph}m'a} conlmgéncy weie ailocaled to each sector. '

. E
1Y
T4
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Table XI:5-(5) Yearly Added Vatue of Each Sectors

_ (Unic: 10° peso)

. Seétor 1985 1936 - 1987
Agriculture 2 395 ) 10,336 96,416
Fodestry 538 2,495 19,880
Fishery 565 2,594 21,291
Miniog 13,533 26,237 229 055
Iadusl:y aana(act.'_ 45,7125 197,511 1,592,152
Construdtion 16,592 57,748 797,960
Eléectriciey. - 450 2,633 17,607
Coumerde . 5,965 23,865 233,602
Restauraat, hotel . 1,538 6,221 - 59,993
rransport 3,288 13,838 - 101,684
Sexvice L ; ?,836 31,751 -~ . .-5%01,875

Total® iy = - . - 93, 408 - 375,607 . -7 3,471,318
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- CHAPTER XilI. FINANCIAL ANALYSIS
L. 'Genér'al o J— | |
(I) Pufpos-e of Fméncna! Analysw _ . _ S
Whetéds eéconomic analysis sludles the efl‘ects ol' execullon of 2 pro;ect and nts penod ol

execution from the view-point of the national ¢conomy, financial analysis examines {the financial
mundness of the orgamzal:on designaled to execute the project and the profi itability of the
pm}ect o
{2) Biélh&d 6f.Ana'Iyms

The in\eslment elTec(s of this pmjecl are analyzed and e\aluated by the
methods ' > :

(a) Fmanccal slalements ana!) sis

foﬂowmg two

’Ihe soundness of the pro;ect‘s financial affairs is znalyzed and evaluated by preparing

financial statemenls, such as an income statement, a source and application of funds
+ stalemént; and 4 balance sheel.

) Dxtcounted cash Now analysis , .
The proﬁtabnhly of the project is analyzed and evaluated by !hc l'inanctal rate of return
(FRR) _ '
The FRR is delermmed by lhe foliomng fonmaula:
8B -G ;'_ o
i=a (] 1’ . .
: S Penod ofcakulahon
B;: _ B{'nefjt u‘l i-th year
¢ Gz’ Costiin i-th year
r: Rate of discount

3) Premnses l‘or Fmanc:a! Anal) sas
(a) Due to lhe I'ol!omng reason{, only the investment effects of the public commercial

W hanes (“Pubhc ("ommemal Whaives™) constructed in the industrial porl ol‘ Tuxpan will

be e\alua!ed ' :

i Breakwalers and channels in ihe mduslnal port requne a \ery !;uge pnor investment
and will be com:den:d as its basic facilities. Also, they can be considered part of the
nahonal infrastructure,: along with roads, ta|h\a)s, eté. Therefore, they will be
am:med tobe mnslrucled by the Mexican govemment.

(u) The nev.l)-constmctéd fishing por! witt be Ieaced t6 and operated by the fishenmen’s
-:obpefa ‘_\e as:,oc:ahon of Tu\cpan Smce ifs conshucnon costs will be funded from
Ieasmg R‘ee:i, lhe porl can be mana,s,ed ona self: tuppomnz basis.

(b) The Pubhc (‘ommemal Wharves will starl financial ac ccounting in 1988, the target year of

'the Short Term Develophient Plan of the Project. o

{c) The bt%smccs accounting system is 2dopted for the analysis.
(d) The revenue will be calculated based on the current poit and stevedoring tariff rates
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authorized by the Mexican governnient. Sk
(¢) The funds necessary to execute this project are to be raised as follows:

() Pomestic currency porlion: Governmeit funds (governnent subsidy)

(ii) Forcign currency potlion: Loans [rom a foreign country ‘under the follomng loan
conditions: — Inferest rate 3% annually, and r¢paynient tesni of 30 years (mc!udmg
10-year gracé period)’ : e R

Interest on long-ténm loans for the construclion period is md:cated as Reﬂene and Nel

Current Assest. The prices of April, 1982 are used as basic prices:- Do nd o

(f) The depreciation is calculated by the straight line method, a&summg o tesuiual &a!ue

The period of depseciation is in accordance wilth the standard of the Mexican

govemment.
2. Revenue
(1) Tarff Rates and Revenues

(a) Tariff Rales - :
Table XI1-2-(1) shows the nationally uniform port lanff rates and Ihe sle\edonng tanll

rales of Tuxpan Posl.

Table X1I-2{1) Tariff Table

Item Tariff Rate
1 Port Dues | S
For shipsin foreign teade “16.10 $JGRT
For ships in domeslic trade : 8.05 Cw
2 Dockage '
For shipsin foreign trade 3 03 Sfmele lfhom
3 Whaifage , ‘
On export cargo 9 80$[l0n
Onimport ¢argo ’ZI 00
4 Mooring Charge® 93940 S!s!up
5 Hatchway Opening or Closing Charge 46970 =
6 Stevedoring Charge® SRR
(1) Bulk cargo © 97358fton '
{2) Gerenleargo T R &
lon & steel M2 $fon . .
Capital & consumer goods 17 05 _' -
| Agricuitural peoducts 66.55 o
Note:

1} * Shows the current stev, edocing taniff rales o!‘ Tuxpan Pﬂﬂ. vshidx
were increased by TOE from those as of hnuarf ] 1982 '

2) Tugboat and pilol services -

- e et

These seqvices in the Short Term Dewlopmenl le will be carmd
out based upon the existing system of Tuxpan Port.
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(b) Administration Fee for Stevedosing Works

Based upon the existing system at Tuxpan Port, the l‘ee of adnnmstralmg ste\edonng

W orks is tw enly percent {20%) of the total amount of stevedoring money.
) Leasnng h:es f0r Facilities and Equlpmcnt

These feasing fees will be calculated on a cost basls Only the conslruchon cost and
interest on long- term lOans mll be collected w:lhm Life ¢ycles of the facilities and equipment
of the Pub!;c Commeicial Whanes Leasing Fees: l 16,078 Thous.and PesolYear

(2} Cargo Volume

:
'-i-:

'k} Shnp Sizes and Numbe: ol‘ Shlps

Table Xll-? (3) shov-s shlp sizes and numbet of sh;ps callzng at the Publlc Commerual

‘,l‘ab!e X124 (2) shm\s the catgo \o!ume handled af the Pubhc Commen:lal Wharves.

\\hanes
‘ ~ Table XH-2-2) Cargo Volume.
_ ) . (lmsl lhou\.md \II)
e -. Forign Trade Doweﬂn. Trade,
———- : Total
_ _ Exp. Imp. Tetal Qut In Total
(1) Bulk Cargo " '
- Non-fercous Oz 174 174 _ . 174
Ferhbzer 59 59. 40 40 99
. Lement o . 250 230 - 250
(2) Genenl Ca!go -
Salt 44 44 1
V._"(‘apslal Goods o o 19 19 _19
" Consumes Gaods ? 16 23 23
- Agricuiura) Products 15 1 1S - 15
© Total _ n 268 | 290 34 | 334 624

q "Ta'bsé Xl'i;z{é) Ship Sizes and Number of Ships (1988)

Slup Sizes ] Nu_mbe_r-of .
OWT) Ships

ﬁups in Fomy\ Trade o

" Forbulk cargd 10,000 24

Foi genenaléargo 5,000 12
Ships in Domestie Trade
© Fot bulk cago 10,000 .9

B 6,000 42
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3. Expendifure

{1) Construction Cost

'A,"‘-, -

Table X1I-3-(}) shows lhe conshucuon cost of lhe Pubhc Commcré!al Wharves

Table X11-3-(1) Conslwchon Cost of the Publi¢ Co:mnen.‘ial Whatves

: (Uml lOOOPefo) s
: 1986 BT B
Facility s
F.C. DC. FC. DC. F.C. _ D.(_t._ _

Whaif & Quaywall 3,000 | 3400 | 412000 § 2380007 " a15000 | 23040 |
Cargo Handling Facilities - — | 1,035,300 253,000 1035,800 251,000
{including foundalion) o
Wharehouse, Silos, ete. - - - 428,800 — | 428800
Read — - - 59#,409 - 594_,400
Total | 3000 [ 3400 | 1447500 | 1,502,200 | 1450500 | 1,505,600

Note: 1) F.C.: Foteign cutrency

D.C.: Pomestic cursency _ :
2) The construction cost of the basin for small vessels is devided proportionally, according to -
the cargo volume kandled at the industiial porl and at the Public Commercial Wharves.

(2) Operating Expenses BT _
‘The operating expenses are estimated for each of the foilowmg ﬁ\e categones personnel

cost, general administration cosl, maintenance and operahon ‘cost, depreciali(}h -.osl
interest.

and

(a} Personnel Cost
(i) The average annuat per capna personnel cost of the mdnstnal port ol' Lazaro (‘ardena;
is uwsed for the personnct cost in this analysis.
Personnel cost: 283,395 Pesofpessonfyear :
Source: Problematica de fa Operacion Portuaria en los Pucrlos lnduslmles de Lazato
Cardenas y Altamira (Junio D¢ 1982)

The number of personnel responsible for lhe admlmstranon of lhc Pubhc Co;mm reial
Wharves: 25 persons. . Lo

This was figured out based upon the following points:

1) Number of personnel in charge of administrating lhe commercial ports of Tuxpan.
{8e2 Table X-2-(1))

2) Commercial cargo volume handled at the Pubhc Commemal \\'hanes and al the

existing Commercial port along the Tuxpan River.
{b) General Administration Cosl:

Twenly percent (20%) of the parsonnel <ost.

This percentage stems from Japanese experience.
(¢) Maintenance and Opesation Cost:

(ii)
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Two percent (2%) of the construction cost of the Public Commercial Wharves. This also
- stems from Japanese expeience,

- (d) Depreciation Expense -

Deprecnallon is applled lo the ﬁxed assels shown in Tahh, XlI- 3 {I) As for deprec-able
assels, semvice life and deplec:ahon rate of each facilily, see Table Xil- 3{2) these are set
accOrdmg to the guide lines of the \Texlcan government. The avesage semce fife weighted by
mdmdual cost is 202 years. Based on this average service life, the annual amount of

deprec;atu)n expense may be mmpuled by the straight line method, assuming no res:dual
\}:lue 'Ihe ﬁxed assels schedule is as mdlcaied in Table XI1:33).

© " Table X11-342) Sénvice Life & Depreciation Rate

4o ¢ Faclity T Service Lifein Years | Depreciation Rate (%)
Berth & Qadywall: . 30 333

7| Cargo Mandling Facibites - ‘ 20 5.00

: 1 Wharehouse, Sifés,etc. - ' 20 1 - 500
Road & Pavenxnis o 15 6.67

Table XH-3(3) Fixed Assets Schedule
: {Unit: 1,000 Peso)

Year NS Balsnce Investment Depreciation Balance
SRR ., . Beginning () {D) 31 Fnd
-1986 1 - 6,400 6,400
(1987 | e , 2,950,000 2.956,400
1988 | - . -2956400 | 146,954 2809446
1989 ). 2809446 - 146954 2,662 492
1990 - | .. 662492 - | : 146954 2,515,538
1991 | - 2515838 ' 146954 2,368,584
1992 | . 2363584 145954 2,221,630
1993 oo | | 146954 2074,676
19 ) 20676 146954 192112
1995 19210 - 146954 1750763
1996 1,780,768 146954 1633814
1997 1,633,814 146954 1,486,860
1998 |. 1486360 146954 1,339,906
1999 - 1,339,906 146954 1,192952
2000 1,192,952 146954 1045998
2001 1,045,998 146954 . $99.044
2002 | 899,08 | 146954 752,000
2008 | T asae0 | 146,954 605,136
Heor Yl U eoside | 146954 458,182
2005 ‘358182 |7 ' 146954 311,28
2006 s 146954 164,274
| 2007 164214 146954 17,310
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(e) Interest on Long-Term Loans :
This is calcutated as in Table Xil-3 4) on the assumphoh that lhe I'ore:gn cunency
porlion of the project cost be met by the previously menlioned I‘orelgn 16ans. : ‘

Table X11-3-{4) Long Term Loan Schedule

(Umt IOOOPeso):,
Invedtment --'Lm’h"“ BT“ | Fraterest -

Year 1 Gosesnment | wonsTem | qoy FSENOR SR ]
1986 3400 3000 | 516,400 S5 130000 90
1987 1,502,200 1,447,500 | 2950000 1450800, | 43,524
19831995 o v
1996 150 | 1450650 | 43,520
1997 72,540 | 1,378,010 -} 41 343
1998 72,540 | 1,308,570 |- 39,167
1999 72,540 |1233,030 | 36991
2000 72540 | 1,160,450 | 343815
2001 72,540 | 1087950 | 3239
2002 12540 | 1015410 | 30462
2003 12,540 | 942870 | 28286
2004 . 12,540 | 810330 | 26,110
2005 72540 | 797,790 | 23934
2006 72,540 725250 | 21,758 .
2007 12,540 |7 652710 | 19381°
2008 72,5407 | 7 880,170 17,405
2 72,540 507,630 15,229 .
2010 - 72540 | 43509 13053°
2011 254070 362,550 | 10877
2012 72340 250010 | 8,700°
2013 72,540 "] © 217470 654"
2014 72,540 ] "1 144,930 4,348
2015 “22,540°| 192,390 FAYZE
| 2016 123%° ) - o0 SR

4. Financial Sitvation

(1) Preparation of Financial Statements

Financial statements aze prepared according to the above estsmhte éf m\?nues and expendi'
tures. Table ‘(il-c!-(l) is a statement of revenue and expcndlture Table XIM{?) is a ‘statement
of sources and applications of funds and Table Xil-4(3) isa balance sheel

i
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~Table X11-4{1} Statement 6f Revénue and Expeaditure

(Unit: 1,000 Peso)

Yéar | : B
:nem"'— ~< o -1986-3987 ) - 1988 1989--1995 | 1996-2000 | 2001--2007
Opérating. cevenues 139,744 978,208 693,720 978,208 -
: ’Qpéu_lmg_expe;_\ses- - 67489 | 42413 337,445 ~ 472423
[Opendling profit - 72,255 | 505,785 361,275 - 505,785
| Depreciation e 146954 | - 1,008678 |- 738770 | 1,008678
| interest on Loan (43 614) 43,524 304,668 195,836 182,770
Netpiof ', | a43614 ,:_5911_3,223‘ 6822561 |- 256933 | 6705663
.'Accumulated p:orf- , _fA 43614 | 2161837 | A939,39s? 21,5582 | 82264,392

" Table X1[-442) Statement of Source and Application of Funds

(Unit: 1,000 Peso)

: o | 1986-1987 | 1988 | 19891995 | 1996—2000 | 2001_2007
"x‘ume ol'Funds(A) E AT RS
Depreciation. . 145954 | 1,028,678 | - 134770 | 1,028678.

| Poofitafuer D-ep:euahon 874699 | 5522893 | 4373495 | A522593

: Total - B

App!ha!'lofl of Funds (B) . N . S o

Interest on Loan {43619) 43,524 | 304,663 | 195836 | 182,770

Repa;:ﬂent of I.ong Term Lc:an AR ' ' ' 290,313 502,750
~Total 43,52 | 303668 | 486,146 | 690,550

gr":’*fﬁ’;;gi‘é 0‘:\\“3-) “@asiay | 2831 | 20un7 |ar2ssn | s1s476s

;:;f“;;f:rﬁx:s(g) as3614 | At3883 | 186238 | 61363

n S R R ’ - T ;
B::i?l{l{fer;lr (ﬁé‘ﬂéf D) C@a3s1d) fatasss| 156234 | 61363 | aiz3am
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Table XI1-443) Balance Shéet

| (L'nﬁ: 1 ,OOO_Pesoj

Year 1987 1988 19891995 | 19962000 | 2001-2007
ftem 5 I R
Assels : o . _ -
Fixed Assels 2,956,400 2,809 445 1,780,768 1 015 998 j 113207 |
Net Cusrent Assels (643614} | 014883 186,234 .| 6l ,363_ -0123,4027
Total 2912,386 | 2,794,563 | 1,962,002 | 1 107,361" A106082'
Lizbdities AU SRS N PRRCSE |
Capital 1505600 | 1,505600 | 1,505,600 j’__’-_i:,_“s(is,soq, K 595’600":_ :
Long-Term Loan 1,450,800 |~ 1 A50800 | 1 ,450,300 NS 1,|6¢,440 i 652, 7|0_';
Reseve (c43614) | a161837 | 2959398 | 41,558,729 Alz 764,392
Tota 291228 | 2,794,563 | 1,967,002 1,107,361 | 5106082

{2) Financial Situation : :
The slatement of revenue and expenditure. shm\s lhal the operatmg ré\enue is sufl“ment to
cover the operating expenditure. But it is tmposslble to deprecnate after the mlelesl on the ]oan&
The statement of spurces and appllcatlons of funds shows lhe cash flow after the executmn of
the project, mainly in order to ascerlain the long term debt of thc repayment poahon oi‘ the
loans. According to if, fund shortage occuss soon aﬂer the begmmng of (hé repa}'ment of the

principal of the loans starts. ST . JCE
From the above, it can be seen that the operaling menue based on the curtenl le\el of !anl’f
rates cannot cover alt the necessary expend:lures Financial raho; del‘ned be!ow are as s}m\m in

Table X11-4€4).
Workiag Ratio . . ... . . 1o ascertain !he income posmon

Operating e\pendllure

Operaling revenue

X 100
Operating Ratio _ .. .. to ascetlain :he income posmon

Tolal operating expenses
Total operating revenues

x 160

Table Xil-4-(4) Financial Ratios

Year ] '

. 1988 1995 - 2000

em . R B
Working ratio (%) 48.3% 48.3% * 48.3%
Operating 1atio (3) 184.6% 184.6% 230.3%




- The reasons for the situation are consuiered as I'o!lows
(3) Lével of Tanf { Rates

As s!ated m the assumphons in this analysis the revenue is ca!culated accerding to the

—naho;maliy umfomi lahfl' rates and the stevedoring taniff sates of Tuxpan Port and cost- basss
: tanf{ rates fo¥ this’ ploject are nof used,

(b) Depréﬂahon Expense

“This project :s a big porl de\elopment pmjecl S0 lhc depreciation expense is a heavy
burden -

(3} Countermeasures

ll has :been shown that, under lhe al‘orement:oned condmons the Pubhc Commemal
Vhanes can afford not only the operalmg cos!s but also the payment of interest on loans.

llo\se\ ery depn:q:lahon cannot be covesed sufficiently and this is the pfoblem “nh the atcounl
So, some measures w lll be studied herein.

(a) Ré study of lhe level of tanilf rates - . :
The pnmaly means suggested o supph?menl the msul‘lment amount of the rey enue is to
mc:ease tan[l‘ rates. : :
' lf ihe l‘nanctal accountmg of thzs pmjecl is to be sell' supporlmg on a cost basls iti ls of
. coutse neces$aiy ‘to set tanff rates that <an cover fhe operating costs, renew the facititics and
_repa)f debtc. If Ihe tariff ‘rates are set six times higher than the existing rates, the ﬁnancna!
s:tuahon of the pm}ed m!l be kepl sound Howeves, in this study it Lsdesu:able fo take into
cons:demtlon the fanfl rates of existing Mexican ports, the indusirial poris under
wnslmchoﬂ and neighboring counlrizs. '
- (b) lnuoducnon of Public Funds |
. The measuré 16 be conszdered aﬂet the raising (arif¥ rates fevel is the mtroduchon of
pubhc funds. Ths pmjed isa pnor investment almmg at regional de\elopmenl and can
greally conlnbule to the de\eIOpmen! of the reg:on Bt is, therefore, considered proper for
lhe Gov emment to subsndnze the porl ﬁnanm “Thete are [wo conceivable methods.
(1} Submiy fof the follomng operaling funds:
1} The paymenl of mlere:,I on the long-tenn loans
2} The repayment of long-term loan
3)' {The paymeénl of depreciation expense
(n) Govemnieat Fund (Imestment Subsidy) -
:\llhough fifty-one- per-.eM (‘.l%) ol totat construction cost is subsidized by the
Goxernmem it i desirable to increase the amount of investment subsidy to lessen the
burden of the payment of interest.

5. D:scounled Cash Flow Aml) 5is

According to the discounted cash flow analysis of the prcue;l (See Tab!e \Il S (l)) lhe
financial rate of retumn (FRR) is & 5.8 percent. As the average rate lor loans is 1.5 percent in
terms of total project cost, the FRR of & 58 percent underscoies the financial difficulty of
maintenance. In other words, it shows that it is jimpossible to repay the loans.
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Table X$1-5-(1) FRR Calculation Sheet

(Unu 1 OOOPeso)

Presenl Va!ue D:scounled al —5 8%
Year n Projact Cost Profit
Pm)echosl - Ptof‘ it
1986 t | 6400 6400 -
1987 2 2,950,000 3,131,635 .
1938 "3 72,255 - 81,427
1959 4 72,285 86440
1990 5 72,255 91,762
1991 (3 22,255 97412
1992 7 72,255 103,410
1993 8 12,255 SR [ 7 7
1994 9 72,255 .- 118,536
1995 10 72,255 SR V1% 1 ] FO
1996 1 72,255 131328
1997 12 72,255 139415
1998 i3 72,255 147,998
1999 14 72,255 157,01
2000 15 12,155 166,288 -
2001 | 16 72,355 171,053
2002 17 72,255 182955
2003 18 72,255 199,527
2004 19 72,255 o183
2005 20 72,255 T 20 854
2006 21 72,255 T238499
2007 22 72,255 314,136
Residual Vahse 17320 U “
Total 2,956,100 3,462,420 3138035 3,107,148
— 2 ~ERE= 3% :

6. Evaluation ‘ S S )

The financial analysis shows that the soundness and the profitability ‘of this project can nol
be easuted under the premises described in 1-(3). Nantely, s stated above, the revenue and the
expenditure are unbalanced and thus fi nancial difficolties constanlly prevail, makmg the
operation of the Public Commercial Whaives on a self-supporling basis difficult.

Therefore, to maintain the financial soundness and the profitabitity of this project, it will ¢

ecessary to consider the following measures:

(1) Re-study of the level of taniff rates.

(2) Introduction of public funds
{a) Government subsidy fof operating funds
(b) Additional government subsidy for investment fusids



-7. Additional Financiat Analysis

In the previous sectioss, the analysis and evaluation covered Only the investment effects of

the Public Commescial Wharves. However, the Tuxpan Porg Authority may well be responsible
for: admmisiralmg the indusirial port areas, so it seems that an addnlsonal fi

nancial analysis
should be made whlch mcludes both por( areas

n Addi!lonai Prermses

In add:hon Io the p:enéus premises dedcribed in 1-(3), the followmg premises are added for
the analyﬂ:s in this' sféhon :
(a) Add:lional te\enue Porl dues fiom lhe ships lrampomng industriat cargos
(b) Addmonal expendllure Pessonriel cost of admsmslratmg the industrial poit of Tuxpan
F u;lher cargo \olume handled at the industrial port and the size of industrial -cargo transport

shlps 3re based upon the” mdustnal port plan for the Short Ferm Deyv. elopmenl Plan in CHAPTER
Vlll :

2) ﬂesu!l of |he Analys:s

Tab!es XH-7- ) ~ (4) show the fnanual slalemen!s and financial ratios, aid Tabte Xl! -1-(5)
shows the financial fate ‘of rélum (I- RR).

Accordmg to the results of the analysis, the operating revenue is sufficient to cover the
operaling etpend;lure and it is possible to depreciate after the interest on the loans. Since funds
are shll sufficient after beginning the repayment of the loan’s principal, it can be said thai the
project is l"nanqally sound. In addition, the financial rate of return (FRR) is 3.6%, 0 it can be
said that the préﬁlabili(y of the projeét can assured.

| Table XII,-‘.H'I) Statement of Revenue and Expenditure

(Unit: 1,000 Peso)

Year “jos6-1987 | 1988 1959-1995 | 1996-2000 | . 2001—2007
Hem T _ o
Operating Revenves | | 203508 | 208155 | 1472510 | 206155
Op<ating Expenses 85994 601,958 429,970 601,958
OpénatingProfit - | | 208,504 | 1,459,598 1042570 | 1,459,590
Depieciation .~ | - o 146954 | vomeers | 1m0 | 1028678
Inteiestonloan | CE 61,560 430920 | 307,500 430,920
Nabofitw ] aa3gid | 13036 126,252 111,964 248,150
| Accumulated Peofit | ad3614 | 625,578 315962 817,500 | 2420,132
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Fable X1I-7-(2) Statement of Source aitd Apphcahon of Funds

(Uml l 000 PéSo)

Yl toss-1987| 1988 1989':;]“5_95 mé;idob 200142007
ftem B - SR
Souice of Funds (A) R SRS SRR
Piofit after Depreciation 161,560 4.?0,920 307,8«),. 430320 E
Total 203,514 | 1,459,598 | 1,012 5105 _ 1459.593
Appiicaléon of Funds {B) - B S PP R EERRNEE
Interest on Lean (43619) | 43524 | 304,668 |. ,195.8367_: . :;lsvz_,:'_lg)q_
Repaymznt of Loag Terra Loan . A . _29‘):3'0__ 507380
' Total (a3614) | 43524 | 303668 | 486,146 | . 690,550
Increase{Decrease of Nel 14 163 990 1154930 556424 166 .;__.8
Cutrent Ass2ts (C= A - B} (~43514) ’ : N '04
; B SRR R
et Conent Assets al 243614 | 4314402 761?,396_ 13015310
Begzinning of Year (D) A S
Net Cuggent Asscls al | sa69.352 | sam 20 15,844,368
End of Year (£ < C ¢ D) (443,614) | 121,376 A69 3 e K1 ‘
Table X11-7(3) Balance Sheef |
(Urit: 1,000 Peso)
Year 5 s et
1987 1988 19891995 | 1996-2000 | 2001-2007
Item I o o
Asseis 7 o . o
Fixed Assets 2956400 2,809,446 1,780,768 | .945 993 s 17,320
Net Current Assets (643514) 120376 | 1276306 | 1,832,230 | 2601,718:
Tota} 2912,186 293080 3,057,074 2878'?28 | 2619098
Liabilities T
Capiial 1,505,600 | 1,505600 | 1505600 | 1,505,600 | . 1.505.600"
Long-Term Loan 1,450,500 1450800 | _1,4'50_800 R 60 490_7 . 65?.710
Reserve (43819) | 225578 | 100,61 § 212638} 1. 460,788
Total 2912,186 2930822 | 3052014 f. 2818728 | 2619098"
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Table X1[-7(4) Financial Ratios

Year
S 1988 1995 2000
lem. .
Working ratio (%) - S 292 292 ' 29.2
Openating ratio (%) - : 93.9 939 1ss
Return on net fixed assets® (%) 22 33 59
Intérest earned ratio® (No. of times) 141 1.4 1.71

Note: . * Financial ralios are defined below: _
770 Return on Net Fixed Asiéts ..., 1o aséertsin the eaining capacity
Profit after depreviation
© o Net fixed assets at end of year
[ntérest Eained Ralio ... 1o aséertain interest payment capacily
Profit after depreciation
" Interest on long teim lodns

x 100

Table X11-7(S) FRR Calkulation Sheet

(Unit: 1,000 P2s0)

; | = B " Present Value Discounted at 3.6%
Year n - Project Cost Profit :
: . o Project Cast Profil
1986 i 16,400 6,400
1987 2 2950000 ' 2,247,490
1988 3 . 208,514 . 194274
1959 KR 208,514 187,524
1990 s 208,514 181,007
1991 - 6 208,514 | 174,718
1992 - |1 208,514 168,646
1993 | 8 208,514 162,286
1 TR B B , 208,514 157,129
199s L | : : 208,514 151,669
wee o |l | 208514 146,399
1997 bl 208,514 141,312
1998 13 208,514 136,401
1999 - |14 208514 131,661
2000 IS 203,514 127,086
L2001 16 208,514 122,670
002§ 17 208,514 118,407
2003 |18 208,514 114,794
200+ 19 208,514 116,321
005 | 20 203,514 106,488
2006 21 208514 102,787
w1 {n 208,514 107,457
1 ResidwatVatue 17,320 ]
 Tow 2956400 2600 | ]
’” T FRR = 3.6
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