4-2 Required Facllities end Scale

{1) hstnmate of type and number of vessels entering the port _

A,

Type of vessel entermg the poxt

L.

_and other h 3

The conditions of harbors in northern area (Tables
4-421, 4 422) N S S

If the re*sults of analysis made of Callao POrt Whlch

is a representatiye port for handlmg general cargoes
srbors’ in northern region are summax med

ar f-VessePtype at(xnlao Port "_f%]f%_f_ _;t?f

' For-Call, 0 Port thh great amount of general oargo
handling _thrOughout the year the average vessel
' size fo-'__l:the years 1970 1o 1973 was 4 310 G/T
_to 5 :51'0 G/‘i‘ showing a slight increase in size
. .of \féssel. L e S }

b) Annual \folume of cargo handled per ship at .
| CallaO Port . e

A favourable 1norease in cargo volume of 2 425
ton in 1970 to 3 925 ton in 1973 is seen.’ o

Thef\fOiume Of éargo handled by one. vessel

s ;

compared to the mcrease in vessel size shows a
greatinorease. S ;

5,425 ton .. NPT

-'-'-,56 Ceta s et e A g e uh 1970,
4 3106/‘1‘":;}%“:: - S s
3m l%‘II'."-'.""llli.llololl.l..lli.g'?:ilzr.
5,511 G/T 7 978,
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k.,‘di_
: :._:vessel (Table 4. 422)

e ‘.Pe_ruv'ian vessels' e:ltei‘ixig Callao port |
e Many i'0reign'eeuritly register ed vessels en'ter
.. Callao Port, and the percentage of Pe1 uvian

ot _reglstel ed. vessels entermg this port duling this
‘ '=.;:-.period iner eased steadlly from 19 % to 26 %. -

Tvpe diffel“ence between domestie and for eign '

-In‘ the case of Callae Port alrhbst no differénce
a,,m type of v‘essel between ‘domestic and foreign

; ~vessei can: be obsex ved:. SIS

: Type of vessel and volume of car go handled at

: -;f'-_ASalaverry Port ;”

L Salaverry and Clnmbote Por ts are representative

3 Pe1 uvian p(‘)rt handlmg dry cargos,

{Dependmg on the year the change in vessel type

SR is great- but as at Callao Port only a slight change

Lm foreign vessel type ‘can be confirmed,

i ""f::In 19‘73 the percentage of volume of cargo handled
per ‘vessel to the swe of vessel is:

: Average tonnage of cargo handled per vessel

-Ave: age mgistered tennage per vessel

_.3___522'_7._'— 81 %

4,395

whichls higher_tha'n for Callao Port, The reason

i forﬁ‘_t‘liis‘ is beiieved to he due to high proport‘ion of
¢ annual c_arg_e tonnage occupled by bulk sugar and oil

. .-carried by execusive vessels,
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f) .

Sntuation at Chnmbote Port R

The harbor. statistic for thls port ShOWS that
o ecently, a sudden change m aver age vessel

a tonnage and Cargo tonmge is taking place

~ (This is due to the trend in fishmeal export and

)

' import of raw mate: ials for steel manufactm ing,

"Situatlon at small and medlum ports in nor‘thern

_ Pe 1‘ .

-: I ollowmg points common tO Paeasmayo Port .

Chicama Port E.ten POrt and p1 1vate port of

Pimentel can be seen._ R

o
,‘!-"

i (Natuval (:0nd1t10n) Calm moormg area

: protected by breakwater 'or cape is not

'available.
2. (Offshore cargo handlmg) Not having halbor

.....

B m e used for ofl‘shore caxgo handhng. '

3., (P 01‘eign & domeshc h ade) Largely eXport'
and impoxt cm gos thh almost no ca:go for
domestic tvade e\(cepung movement of

. 'petroleum at leentel POrt. o

4, (h*{pmt &. impm t) !{andlmg of expoxt and
' impoxl cargo is extl‘emely low (Table 4, 423)

b (Domestlc cargo movement) Thele is no

intracoastal flo_w of :g!on\_e\stm gqo.d_s‘_except‘ing
- for p"'e__trol_eum handling at Pimentel Port.
" However, records show that .l'ar'ge volume of
export and import cargo was haﬁdled rormérly.
(Table 4-424) |
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EEATIECI RS %f(Vessel type) . In 1973, lalge domestm vessols
bt i TN ei\tered Pacasmayo and Chicama Ports but '

SRLURSEE s the number of vessel making port entry is -

* (i e .:'z“.i . e decl:‘e_asing. I the real_sén for placiﬁg largo .
ey .f--_.'véss'el-in ‘lservice is to faci'lital‘.e offshor

| - _._03130 handling during swell actiOn, this -

! el o) Y
o o phenomenon is believed to bé of temporary
““““ ioar: 1 3 i )
- , natme. L
IR ) F Intx‘acoastal shipping activity along northern coast
gty o iof the Pacihc is not brisk at Pl‘esent

" It'is correct to assume that general cargos from

HooluE T foleign countiies ave unloaded at Callao snd
Ele Salaverry Ports and thex hauled to northern
'-"'r-egion by hiland transpor tation,

Tegrgiied

v GOOds [or export are also believed to go thl‘OUEh the

e e éame Process. B

21 & {Study 61‘ vessel type

é) ~ (Promotion of national merchant fleet) The 13,780
DWT cargo vessel constr ucted in line w1th the
policy of Peruvian Government in latter part of
o e 1960 foi proniotion of natlonal merchant fleet is in
| service as mainstay of the National Maritime

ey . Boardis merchant (léet.

B gy B '(Vésé'elé for transpacifi¢ SErvice) 1t is correct to
HANASEPEE assume that Scheduled and non scheduled vessels
| of 10 000 DwT and larger are fn service for the

S transpaciﬂc route,

suitacs .. ©)  (Average vessel tonnage is 5,000 D/W) If vessels
| | entering commercial ports are agsumed to be of
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5,500 - 5,800 G/T class (8 250 3 ?00 D/W)
Lt can be assumed that’ many shall and medium |
: ‘size ships entermg a port will consist of 3, 00{) D/w
to 5,000;and 7,000 D/W class as can be seen from
: Callos Port that handles mainly genéral cargo.

S d) ‘_ f(Exclusive ore camier) According to data on _-
o Michiquillay Mine lndustl‘y, it is planned to Shlp
| _ Out 36'? 000 short tons of copper concentrates

annually . dry’ staté 18 % moisture is added _

. the annual tonnage will be 408, 000 short Vtons or
370, 000 M T/yeal‘ lt converted to metric tOn. o

If 2 vessels enter the port monthly to h)ad copper

. '_ =concentrates, each ore carmer must be able tO

| .:load at least 15 000 metr-ic tons.‘

e) .(Tanker) To be able tO h‘anspoxt petroleum - "; '
o constantly even during relatively high wave penod
from May to July, port entry ‘of tankers’ larger
than in normal 3-9"?‘_599.'?!-.‘;'-.’?-‘; betaken m.t.o;. consi-

deration.

.Estimate of vessel type ‘

R ¥ ‘;.i'?-- :

i _ From above studies, followmg types or vessel were

assumed, = I
o Exclusive ore carvier i Uq8, 800 D/w
o mmer’(fro'm doméstic i-'e'mier'y)" 10 000 D/w

.  0 ' " TranSpaciﬂc general cArgo. ship 15, 000 D/w
‘ (Eur Ope, Asia, North Amelica) _

o Ships for trade with 5 Andean countries o
A 10.000Dlw_ -
o . Ships for intracoastal cargo’: = (v - 3, 000 DIW_‘

-"_318 .



|
‘_ 'fHowever tankels much smaller than indicated above
; will also be used for hauting petroleum or 300 - 460 D/ W
Bt ' catgo shlps for Andean route and intracOastal shipping,
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Table 4-423  Volume of Cargo Handled at Neighborlig Ports

Doy L
it

R

: '(Tbn) |

Port

1971

o

o |

1974

Export

Import

: DOméSt:lib Co

Total -

| 51,880

E fsg;413 HE

e E

22,024 -

Pacasmayo

EXpOl‘t : .

. Im’porlt':‘ o

Dormlesii'c“

potal f

| zesd |
| 15,288 |

| 2882

Eten

Export
Import
Domestic

Folal

89, 909 :

| 76,100,

a0

81,52

© 2,005

SRR
78,432

Pimentel

({for reference)

EXpdi‘t

Impbrt

Domestic

97,143

133,085

Diy Cargo
. 180,228

Petroleum
186,8?!

85,386
33,250
Dry Cargo

petm@um
183,736

113,503
35,515

Potroteum

917800
25,866

peiroleum
206; 587

Total

Prepared from ENAPU Information

447,326

. .

. 309 .

421,682

332,249

324, 253




Table 4-424 volume of Domaestic. Trade at Medium and
. o Small Ports in Northern Porn

: o Unu Motrie Ton
1960 1965 1970
chicama oo | Svgar 35 040 13,‘?61 .-
pon S N R i
| Guano .. - . - 10,484 7,692 -
}:_, .;_.‘}Geneﬁal g 2 . .
URTT I kS Petroleum , L N R I
: ;Peiroleum Pmduct _ 6,845 “13_' 621 | -
 sub-Tolal 53,318 j'a's,“b':}d -
Pacasmayd |  Sugar 30,828 10, s |-
Port I o EI
) Guano 9, 698 5 792 -
_ | :General 457 _ T8 495
L _Petroleum ‘ ‘ N )
o ‘ Petrbleum Pxoduct B '
" Sub-Total 40,083 | 16,727 495
Elen _l""ﬂrt feﬂlizél" S - ;- : 2,250
’Rice 2,463 M.T. in 1972
- Hemp Sack 676 M.T. in 1969
General 174 M.T. in 1972
1 et . Domestic Trade up 10 1872
Pimentel B , . o
PoRt - ‘Riee - < 27,840 8,738 | -
" Sigar 22,016 | 8,006 .
'Guano” . 3,750 ]
General 14,078 2,315 | 5
Petroleum and . 136, 142 166, 930
Petrolevm Product
N I

NEVER

' Prepated from ENAPU Information



B,

Estimate of annual nun‘lber of VeSSéls ente'riﬁg i'ibrt DR

1.~

' handling equipment having relatIVely hxgh mo\rabjllty so

_ considered as general cargc-es

4,000 tons for 10, 000 D/W vessel and 2; 000 tons for

_shlpment of calgo by small cargo CIafts. T :

-Annual number of vessels entering’ p01t P -,_;j;s‘;;"if~ L

;:.t ;

It is assumed that only c0pper eoncentrates and

"petroleums will be handled as bulk cal‘go while ether

calgoes in containea s, boxes, bags, cans. 01‘ other

types of packages would be handled as general ¢srg0

IIo‘weVer bulk cargoes for small car go crafts used for +
short distance mtz acoastal shipping csn be easily loadedi :
at the small quaywall with a small pneumatic type 1c>ad

in this plsn bulk cavgoes for small cargo crafts were

-y C,;’E[._:;

Fiat

These genex al ca:goes were assumed to be transported ;-;:

with scheduled eargo vessels and the tonnage of cargo o '

L S S S

handled for one vessel at Pacasmayo Pcnt \vas assumed .
as 4, 000 5,000 tons for 15,000 D/w vessel 3, 000 RETNE

3, 000 D/W vessel Sltsay

! {_

i

:
e

X

i

‘

l

It is assumed tlnt a 3 000 D/W class vessel wxll be used in

If vessel types shown in Table 4 425 al e assumed
annually, 138 vessels could be estimated to enter the /‘;‘7:“"".
port; but actually, it 1s believed that a greater number‘ .-: _
of ships smaller than smes assumed w0u1d enter the i
port, so there weuld be the possibi!ity of further increase

in the number of vessels entering the poxt annually
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- Form of cargo handling

) COpper concentrates will be moved from mine cmnpany's

stock yald wnth belt conveyor and loaded onto the ore

Carrler with travelling loadel installed at the whar

Petroleums will be unloaded from tanker with 1oading _
o arm provided at petroleum unloading whar{ and then'
= pumped through pipeline to 011 storage tank loeated

S withm the port terminal,

General cargoes wm he handled at wharf or oft'shore*

bul in both éaSes it will be necessary. to pr opelly lay-

Out fot kllfts, pallets and modern transit shed
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{2) X stimate of scale of required berth
The number vessels entering the port of Pacasmayo

annually lS estimated as:

- 24 shlps | | " 18 000 p. w. ‘I‘ exeluswe for ore_:

24 ships - - 15 000 D. W ‘I‘ fox‘ genex al ca1g0 -
27 ships . 10 000 D. W, ‘I‘ fm genel al cargo
48 ships 3,000 D. W, ‘1‘ rm genel a1 cargo

40 ships ;_ Tankexs S T

- Il' ore loader with nommal capacny of GOO ton p_er h_our : V
(Maximum '?20 tOn]hP) 1s used and assummg arlr.oad-.i‘ng l _
efficmncy of 70 % and taking mto consxderatlon the berthing
and castoff time, poxt entry and departm e hme and temporaly

‘ interruptlon in mxddle éf mght the waltmg tlme for a
10, 000 D.W.T. excluswe vessel would be approximately
37. 4 hours, If the waltmg time: 1s 2 days, the total waiting
days for 24 shlps would be 48 day’s [f thls berth lS used
exclusively by ore carrymg Vessels {he ammal rate of berth

| utllization would be only 13 15 %,

General cargo- handlmg éapacity, _dependmg on the g:‘ade of
laborers and day or mght handlmg, would not: necessamly

be uniform, but. one gang composed of 15 men is- assumed to '
be capable of Ioading 95 tons per hout of rlce suéal and
cemcnt in bags from the dock The unloadmg capacny 1s

also assumed as 25 tons pen hour.

It is assumed that 4 hatches out of 6 hatchcs in both 10 000
and 15,000 D. W, T..shlp and all 3 hatqhes in 3, 000 D W, T.
ship will be used. At Salaverry Pont night handlmg is done
when necessary; but for Pacasmayo Pért 8 hour day was

assumed,
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(« ‘*-w;-',a_* From. these .conditions, the result of computation for annual

number of waiting days for both onshore and ofl‘shor

-----
.....

' 'cargo handung is shown In Table 4-426,

ol {-,;The volationship between berth uti!lzatlon ype and the annual
' ,‘;rate of uhlization is shown in Figure 4-422,

: FrOm results of t‘nis study, one ore ber th with water depth of
- —10 5 méters, one general cargo berth with <10 meter dopth, |
_ 'Qne pe;_quleum berth and 120 meters long quaywall with -4

n '_'ﬁjéfer de:p-th.for lighter and small freighter of 300 gross._to‘n

' "i_clra_s_'é were pl_annéc\l__éslshown in Figure 4-422,

At _;ifeléti'\fely-sﬁallbw depth below sea bed a gva_veljlayei* is
b’ﬁs—éi ved éhd below this is a layer of conglomerate, 50 a
water depth of 10, 5 meters is planned for general cargo
bel‘th. '

Quaywail w1th length of 120 meters and water depth of -4
meters would provide 4 berths for 200 D/W lighters or 3

berths for 300 gross ton crafts,

The annual volume of cargo handled per meter of berth is;
(c(mvexted volume of cargo handled for entire port (excluding
petroleum))

Copper concentrates 370, 000 tons x 1/2 = 185, 000 tons

_ General cargo Ceesdsaraerssertaens .+ 310,000 tons _(+
| ‘Sub-Total 495,000 tons ... (A)

'(éOnvertgd berth length)

| Oré_berth 195 meters
_'G_eneral cai'go berth 4 185 meters
Small eraft berth 50 1y 53 - 80 meters_(+

(-4 m quaywall)
; Sub-Total : 460 meters ....(B)
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e (Annual vOlume of caagt) handled pei“ meter ‘of berth)

| —§—- = 1 0'?6 tons]Oné nietér of berth

& '! e il
%

+1f sheds and l‘re1ght handling facllthes ave properly lald out,
berth of thns séale is believed to, be adequate. RS
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('3). ; Scale.of carg‘o s’torag_ﬁf&cﬂities and port terminal facilities .

Scale of shed

ln order to handle 10 000 - 15 000 D/w genex al cargo vessel
at UnOCCUpled ore belth a 1ap1d and efficient berthmg and
céu go handling WOuld be necessary For this, it would be
necessary to provide thé ‘cargo handling gang thh sufficient

’ number and capheity or fork lfts’ and: at the same'time,

especially in this case, a shed of suffxcient scale to permit

smooth handlmg of freights must be pr ovided In the past,

seVeral computatmn formulas or recommended values have

_ beex’: published for ebtimating the 1*equ1red scale of sheds

t‘or pOl ts in advanced countriés; but in the case of Pacasmayo
Port frofn the’ conteits of ‘cargo to be handled, -it is believed
that in the plahning of poits f0r déveloping cOuntues the

'ﬂzi’“; =ad0pt16n of computa{ion method recommended by Mr Bohdan | B

i Nagorski pért Specialist at U. N. Wwould be more app1 op1 1ate o

IENERY

storage floor area obtamed with thls method 1s shown below'

Average volunie of general cargo S0 2,000 tons
IRE handled in sheds - D T P
Suga:, rice, etey dnbags - . ... .. ... 1,000 tons
Floor area for storage under shed ' o
For general cargo inemall . 4,000m?
lots 2 m2/ton assumed ' : .
- For sugar, ete in bag 2 ton/fm?2 assumed 500 m?2
wmemmmWﬁwnwwmmnﬁmmmg'
equipmeht IR \ 5
1,500 m
SpaCG to allow easy dccess to each lot
- Spade for custom clearance - | :
B U 6,000 m2

The figire of 8,000 m2 oblained is slightly larger than for
sheds in the past- but storage shed of this scale should be

. 833 -



s yapdo S E P BEVTERNEES ECE SIS EHMY ER

h Scale of open storage yald

; stOrage yatd located behind the shed

‘ .where o

“able to cOpe with the lag of pbrt transpoz‘atién l‘in‘ns advancing

AR

into warehouse busmess. bt eiee

""j

;Vehicles, tractm s, machmenes, steels, lubricatmg oil in
. drums,. acxds, ete, are to be ston ed fon shért period in open

i"“;- TSN

-Following equation is used to’ obtain the area of 6pén storage

' -&v=

cargo storage capacity (t)

r equu‘ed tonnage of cargo, handleq annually {t)

""u- :

rate of turnover (tlmes/yeax)

_-u

li_
R
W
__ 'R
A required aréa, of Open storage yard {n12)
W

cargo storage tcmnage per unlt area (t/mz)

..',)I-l

ll

1'ate of, utlhzatton SRR TR

iR -_.-\ AR E XS

- In thxs case, assummg a turnovér'rate oI 12 timeg/yeav

utilizatlon rate of 0, 7, cargo stmage tonnagé pel‘ “anit area of

0.5 t/m , and required tonnage of cérgo handled annually as

100, 000 tons : S vﬁ»a=gé.<e;-¢aﬁgyf&~ﬁuﬁﬁ

i J: :r‘l;'""'.!:' FEEERE L P .
W= ————-—-w—-——--mo 000 8 400 tONS = S s
12 _
‘The 1equired area of Open éforage yard' : ‘j_ o /
8,400 i
A = C0,7x0,5 B 24’000 m T
) R R L S P S IS

With thls value as basis, the IQCation of Open storage yard

- will be deten mined after the flow of freight is consldered.

Port transporation faciitty

Assuming

884 .



.......

BTy CRRLLSL S

v Port ¢ar go tonnage | 1600, 000 ton/in year 1990
Monthly I‘luctuation rate 1, 3 i

- Incoming-outgoing cargo 300 days/year
. (Ex::eptmg Satmday, Sunday and Holiday})

_'t’I‘ruck loadmg capaclty 3,6 tonsftruck

{ 1

o ,—The'numbez‘ of loaded trucks = 600, 000 « 13 Kot s X

3.6~ 300
T ?23 trucks/day
' If the number of, empty trucks is assumed as 30 % inm ease

' over loaded trucks-

: 'I‘h'e n‘umbe'r of empty truck =723 x 1.3 = 940 truéks/dsy

-+, Therefore ; The dally ‘volu:hefbf truck traffic:

=723 + 940 =1, 663 trucks:/day"

i If 90 % i assumed as peak laate per hour the voiume of truck".
{ 'trafflc will bé 665 trucksfhour, 80 nutialiy 2 lane mad will _
‘ ':'ilbe sufhcnent but wnth antlclpated increase m cargo load per

C ”'truck in the futu:e w1denmg oi‘ the 1‘oads will be necessary,

LRI

Warehouse

v olainint Lt

After imported goods are custom cleared in transit shed the

N goods must be discharged and stored for a fairly long period,

©80 4 warehbuse must be pr ovided withm the port termmal

Warehouse must also be pr0vided in the port terminal or
~in the vieinity to store domestic cargo such as fertilizer in
" bags coming into the port in sizeable amount befoxe dis-

i ":gpibuuon to consumers and consumer group with inland {rans-

EREI N P portation and distribuuon system. _

: :These Warehouses are assumed to be constructed and

operj_atsd by port tr_ansport firms or warehouse firms on sites

p;ﬁél‘lal‘?d.?—“d furnished by Port Administration Agency.
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The operathn'of wsrehous'es by above. mentionédftype Y
firms is desirable in increasing. the tura- ovér rato of B

caago in h ansit

'“{ = wA

| Where: W= cargo'storage oapécity(ton)

annual tonnage of cargo handled (ton)
Tupn-over raté (hmes/year) e

i

N

IL

R
A= area of warelmusé (m’z)
w.

Il-

cargo storage tOmtage per unit area (t/mz)

rate of cax go storage

L

In this case, if warehouse turn over rate of‘ 12 flti{é's"p'é‘f"'“

year, annual tonnage of cargo handled as l/2 of 310 000 tons_

) or 155 000 tons st01 ed in wa:*ehouse, car‘go storage toimage :

pm umt al ea of 2 5 tons per squan‘e meter and tmn over' ‘

rate of 0 7 are assumed the required warehouse area is-

w; N/R 155,000 + 12
w __w --@0?x25.

.7.331-m2-’ :

-51,““_3-‘_% ;‘;‘-‘7 b ;"‘-I;‘ Segt i, oo
Warehouse itself is a private mvestment' but land for the::

A=

size of the’ warehouse. R

Required land avea = ? 331 X3 = 25, 143 m2

Sorde oo PTES EERSL LR FH I
¢ N -

Land for ofl storsge tank yard i ol

RS 'ru‘-)i

| It has been assumed that handling, storage and shipment of

petroleim would be a responsibility of pelroleum related
enterprises, In this report 1t was assumed that sito for oil
storage ‘yard would be provided within the port térm_lnals

3364



fu ‘In 1982 the tota! volume of petroleum and petroleum

s products to be unloaded at this port was assumed as 310,000,
”*ff}tcn$ and fr om’ wave observation data annual port entry of:
Y40 times Wa§ antlcipated for tankers, In this: case, tankers

' j&vere classifzéd ‘according to type of oil carry fed; and as a-

' '-.i%?f-‘t-esult oil stor age tanks of followmg capacnty were determined
R T bé neéessavy. ' '

, | -’t-EDxesel oil stoa‘age tank R 18700 kiloliielsxltank
‘fl(erosene storage tank ) 15 000 k1lolitexs % 1 tenk’
| ?Gasonﬂe Sforage tank 7 5,300 ilolitérs X1 tank"
i "'B“ hea\ry 011 storage tank 10 000 kaloliters % 1 tank

(EEE oo UENEEE B

If pump. stations, oii dikes, offlce, _tank 101 ry. 10admg yar
| drum fllllng yard fn‘e flghtmg facility, etc, are provided
' ;w{thm the tank yard the lequlred land area Im 011 slorage
taamyardwmbe-? ‘ T e '

LT

oAz 150 meters % 125 meters = 18 750 m?

4-3 Constructmn Phases for Pacasmayo Port . .

COnsti*uction of Pacasmayo Port should be ¢xecuted in stages’
| according to the anticipéted volume of ¢argo handling for this port,
- Construction’ of all port terminal facilities based on volume of

cargo antimpated for véry distant future and ‘on low probability of the
'fO_re_cas_t‘ Would ‘be’ wasteful.' if the volume and items of cargo change -
dx‘as'ticaliy fﬁbiﬁ‘ 't't.ie"aﬁt'iéi‘pate'd ‘and acétual volume of cargo, confusion
niay o'c"‘c‘d‘f* 1 il’till’z‘eitidn“éf the facilities, However, if necessary
facilities ax‘e cox’astvucted each time based on relatively short range
forecast, thé expanded ‘taellities from overall viewpoint would not
necessarily become efficient as many examples show,

v Smce thié ésonstiuction program for Pacamayo Port, especially,
1§ paded 6 the switch over of inland freight transportation structure
to sea transportatiﬁn structure and on the great growth anticipated for

. 887



norther region from the. regional development program ) great change
in volume and contents of cargo must be antlmpated =

Aunother big pomt of problem facmg Pacasmayo Port pl ogram is
the existence of extensive bedrock in shallow aroa of. Pacasmayo Port.
and continuous mvasion of thls coast by long poriod swells which must
be overcome before construction of port terminal faoihttes‘ Duo to |
continuous invasion by long pertod swells, great limitation will, be
placed upon constn uctlon cr afts equipments and method and the exis-
tence of bedrock will influence the type of structure to bo built on this
bedrock 80 pOrt termmal fac111ties will require a special fourtdation. ‘
These factm s mll surely make cOnstructlon comparativoly high pn‘icéd*
and for tlus reason it would be advisable not to construct too many

struotut‘e at 1mt1al stage of port Opemng. | »opitg 2l

However, 11‘ the deveIOpment prOgt‘-ﬁm for no: thern region o
pr oceeds favour ably and the percentage occupmd by marine transporation
in the transporation structure also pfogrosses SatleaCtOl ﬂy, .the secoxtd
phase of construction must be statted at relatwely eat‘l.y perlod con-
tmumg from flrst phase constl‘uctlon. _ .

The most important point in carrymg l‘orward thé progrém fOP
Pacasmayo Port is to prevent beforehand the increase oi waltmg
vessels due to lowered efficiency in utillzation of the very few bet ths
constructed mltially by the execution of 2nd and 31q phase construotion
according to the favourable transition of cargo volume, 'Ifzcgrgo{e’s‘;;; [ '
passing through.this port cannot be handled efficiently ?t:os"t‘l_lt\i,n_‘g-ip o .
fairly long waiting period and cau_olng _te_mpqrat;y,:t_ra_ns_‘for.,-,of{_, i ,
cargo to overlaitd-t_ra'nspo:'ation1with.'.ti",qcks, the development of t}j,ios,,;,;
port cannot be called a success, It is very, i'mpot*téﬁt for. this port.té ...
fulfil the demand for transportmg goods by, prompt cargeo handling: for, ;, B
vessels waiting will be' a great obstacle to the: growth of this port. SO

With a_situation o[‘_ttot tta\dng an ,appro;qri_ate SQ‘,}S&!}NQ port near
Pacasmayo Port, this vessels wailing would also g‘if_é_t‘ttly..éffﬁﬁt the growth

. .=3 ;(.',:{E'..“l..;‘:..:,; "‘.1
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of marlue tr nsPortauon in northern regions, For this reason, in
the Pla““l“g of this POl‘t following stages of expansion ave considered
with _impm tance placed on execution of expansmn work without al‘fecting,

:,r.\

even temporarily, the functlon ol the port terminal facilities already

| established ' o _
lt 13 belxeved that the layout and construction phases indtcated .

in Flgure 4 412 can fully COpe with any ehange in regional development ;

‘pl Ogram or resultmg change in volume and contents of cargo which

“ave pr eréqmsites of this overall port program,’ Of- importance is the

ladequate study of the timing for the stari of next construction phase

~and nécessal*y preparation. I USRS ARRASEI SR SR IR R
(1) Preparatibn stage (for 15 month périod beginning at 5 years

befm e start ‘of port oper atlon)

In order to be able to pl*owde sérvices of a: pubhc whart‘
and_to sl_lip out ‘eopper ‘toncentrates from the start of operation
s ‘é:s céinmerdial port; the design work, construction estimate

T and constl"Uctlon ‘contraét must be' completed in March, 4 ' _
years befol e start of port operation. At present ‘in order o
g0 int¢ basic design work, 1nvest1gat10n of sea conditions
- based on continuous observatlons and soil investlganon based
-on full scale sea boring are lacking, These investigations
will be condueted aceor dmg to plan dur mg this stage of
preparatiOn 80 that mformatxons can be made avallable at

‘_ ' tlme of demgn w01k Also, at this time, the completion of

a by pass fl or the nor th to detour Pacasmayo Ctty, relocation

of lighthouse and model tests of principal structul es will be

eonducted
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(2) First phase(Fm 45 month period beginniug in: 4th m(mth -
“of 4 yeal 8. beféle start of p(nt opératién) '

_The tmget at completlon of this phase 1s to open the polt as
. !} 3 B ‘.s. v

‘.public wharf to handle 310 000 tons of general cargo,

P ‘The breakwater will extend out for 1 200 meters where
.- the depth of water is more than -10 5 meters. Shore end
800 meters of the breakwater will act as seawa!l during the

progress of reclamatmn WOrk. s By the completibn of break- o

‘ 'watel a calm mooring basin w0uld be provided on nortq side :

of br eak\vater

. -For berthmg facillty, 2 berths with water depth of 10 5.
_‘meters and 10 meters will be constructed at 10cation nearest_
north sxde of the br eakwater to. be utllued as wharf for

: :handlmg oze and general cargo. T I

" Behind the beith one transn shed with floor‘area of 6 000 n12
“will be constructed to provide a smooth frelght handling

- function, - B

'I‘anker dolphm wlll be constructed alongmde the brea!-:water

‘ but takmg into cons1deration the increase m I.‘uturef ﬁemand
for petroleum a dolphin capable of mooring 10 000 D W. _-
tanker w111 be ccmsh ucted imually. T

R R
With the completion of Pacasmayo POrt, small ca;go vesseis '_
plying between Salaverry Port, Chlmbote Port. and Pacasmayo ‘
Port could be anticipated, 'I‘hese small cargo. Vessels ang. .
believed more appropriate than inland trucks and trailers Q- : .
80 a small quaywall with water depth of -4 meters to S
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_ t‘aeilltate handling of cal go for 200 - 300 ton class.vessels
L N T wtll be prOvided

VA this stage, for handling 310, 000 tons of eei"gett willbe =

lleceSSary for offshore handling utit{zing pvesent ‘offshore.
, handling system and hghters to go together with dock handliug
operation. . For thls reason, the ebove mentiened ~4 meter

quaywall w1ll be construeted 50 that lightet s ‘tan’ also utilize
thie berth SRR

; Fishing pof‘t fOr use by local ftshez men or processing firms

D S R Rt

centered ar‘otmd ﬁshmg boats presently moored’ to existing
pier will be estabhshed aftel‘ the following phase but at
this phase these fishing c1afts, are o be moored adjaCent to

'“;'j‘j"'f":f-. the “~4'meters quaywall. 3

Channel and turning basm w111 be dredged te pr0v1de water
e

| depth of 11 meters whlle front of the be1 ths w111 be dr edged
o to 10 5 and -10 meters depth B '

Tty

(3) Second phase (For 2 yeal‘ Permd after 3 yeal Of mine

o 0perat10n)

For smooth handling ot‘ the volume of cargo anticipated for
31‘d year of port operation the area adJacent to -10 meter |

genel al cargo berth will be reclaimed and two general cargo

berths with depth of ’t 5 meter and -6 meters wtll be

h censtructed

DiTetiny

These berths will be used by 3 000 - 5,000 D W ", general
- cergo vessels for at this stage growth in intraeoaetal trade

- espeeially is expeeted and many vessels of this type would be
enteeing port. V

[

At this phase, constructien of extenslon to -4 meter quaywall
for berthing small cargo ship is possible If demand calls for
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. | ;:,(4)..

_ opcration)

_l_dctermined so that c0nsh ucti"

{5)

n similar manner

':'to no: th s1de of the laqd r eclaimed'in{_second'

, :normal port Opel allon. I

Cmore berth’ Space, but any plan for construction of additiOnal

facility should be_flexible and according t0. transttion in port

_ growth. Fstablishment of fishing port should atso be treatcd

Thhd phase (Fox 2 ycar period 1‘1 om. Gth year of minc '

For the same reason as in second phase, the arca adJaCcnt
| \ je_ ‘will be

lcclaimed in shape of L In this_ca ' S & Iocatlcm was

work woutd not interfere wnth

At this eclaimsd land 2 berths oi -6 meter'and =7, 5 mete:

_‘_depth fcn intracoastal trade vcssels wnll be established but

it is possible wlth this flexible plan to extend the 1‘eclaimed

!and approxxmately 200 meters offshore wiuch w,uld provicte

a berth with water depth of 9 to 10 meters 1(‘ the number of -
_vesscls larger than 10 000 DWT making port enhy mcreases

more than expected. ltowever in this casc 1t will be neceSSary

to mcrease the w1dth of thc whaxt to. facihtate cargo handling

EREE A ‘i'--]':'-

During this thnd phase, one transxt shed w1th floor space of

8, ooo n12 wm be c0nstructsd

Fourth pﬁa"sé and afiéf ‘("séis{n 8th yéaf 6'f';§1{:’t'e" bﬁé}atidﬁ)
It is possiblc to construct mooring facllity, transit shed

2

warehouse and dlsh ibuticm and proceSsmg center'by
reclaiming the area ad;;accnt to r eclalmed land m one or

)_. 1-*',-'

several phases accmdtng to tr ansitlcn of cargc volume o

handled and changes in vcsscl typs maklng g:):crt enlvy.

"1}.

Pt dine ’ PR TIT N
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W ‘:'Without going into especially large scale dredging, cOnstructlon |
: of, f0110wing number of berth is possible-

o(:10metérs) 3berths (length 555 meters) |

: (;_;,__9 m_ete;f_s_-) o S | bevths (length 165 mete1 s)
_(':, "6 :‘rﬁeiél‘sl)f- L 1 bevths (length 105 metel s)

_( 4 metel s)t' o _ SR B ; (length 80 meter s). -

_By this phase, if it is nccessaly t0 establxsh the location of

fishmg pmt 01* flSh processing center a sepm ate, reclalmed
;'lancl if possmle shculd be provided at lﬁcatiou wlth water ‘
a,_._on lhe north side and pro;echng h om the lénd 1‘eclaimed
" at fourth stage. It compelled to consh uct a basm for flshmg
- ,,_boats and other related facmties aIOng the land reclaimed

U dur 1ng flrst and second phase 1e10cat10u in the future, as in

_'the case of 4 meter deep quaywall m the fu st p‘hase should :

2
] : :
g — -_C-be ConSidel‘ed :} - r
€ L b : %
R, 3 ¢ :
e 5]
% i- ‘.
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Lo : ;-
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s

Piéllﬁing- Of :Brea'kwater e

Layout of bx eakwatel

' The entire coastlme ot‘ the proposed mto for new port is

affeeted by swolls c:omtng from the ocean, so it would be

s neoessary to proteot this proposed sea ar ea with breakwator.:‘

“The swells cOming to thlS area ar ¢ generated by subh Oplcal

EEE SRS

:,:hlgh al‘-mospherm pressure over south Pacific and the

S pnedominant wave dlreotlon is ovex whelmingly SSW followed
i_by SW dn eotion whllo 58 % of the wmd is from southwestet ly
_,‘A“dlrectlon and 41 6 % from southerly dir ection. ‘The break- .

‘water was located to pr event mvasmn of wavos from these

o ‘idlreeticms, f

B Smce a calm anchorage is requn ed for offshore cargo

handling and the water depth in the harbor is not sufficiently
deop for’ anchorag‘o a long breakwater reqaired to protect

the water area and moormg faclhties are planned for this

" _port by year 1990..

"For thls 1eason, Pacasmayo Bay will be utthzod as much as

"'j'_.'ﬁjrposmble by extending the breakwater i‘rom vieinity of the

'- _‘ exmting lighthouse at Pacasmayo Cape on south side of

FET "'Pacasmayo Bay. As resnlt of study of wave diffraction in

a harbor with breakwater constl ucted for predominant wave,

with perlod of 6 - 15 secOnds and dmection from SSE to SW, -

| _ it was decided to construet the breakwater in a straight line

in N 3'?°30'W direction, In the case of breakwater with
'length of 1,200 meters, water depth at extreme end of the

' _breakwater arm wlll be -10,7 meters; and the transport

of sea bed sedimen_t at thls_location_,is bel_ieved to be small
80 fnvasion by littoral drift should not be great..
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) The coefﬁcient of wave d:ffractwn m the harbb:‘ m the casé of
swell from SW and SSW, is shown m Flguz es 4 441 an(,i 4 442,
It is judged that suffxc!.ent calm w111 be obtamed at pier -

' "‘10cation. o

‘_‘In the case ol‘ pr edominant wave dlrectwn oi‘ SSW and wave

per lOd ol‘ 15 seconds and attackmg wave fmm SW ‘with wave _

© O per r.od of 15 seconds having the greatest éﬁe{’t Vms.ide the

s

' "hax bor, the c()mpavisan bf offsh r‘e_ wave and wave directlon
at various péints in the harhor xs sho'wn in Table 4 441.
_ 'Accmdmg to thls table, for é wave height of 4 90 meter
;' and 50 year probabﬂity and 70 % safety factor,.' sufficient :




: mnsc'rlom oE

_Ftr.a 4-441 BIFFRACTIDN DlAGnAM ‘
{(r2uvd a0 FOR INBIDE OF PORT (aw'uasec) ) _
- R pnevmuma WAVE

b7 T
’4.-’3__" LpiApE s E
e
. ¥
. a
- N '
. 7 \

INGIDEN"I‘ WAVI‘:.
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| _?pgblé 4dat Comparisbn of Offshore Wave and Wave Height

_ at VariOus Points Insnde 'I‘he Port
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(2) Breakwater shuctur iype

From followmg 6 reasons, rubble mound type breakwater _

structure was adopted
. Smtable land for calSson fabvicating yal d is not available‘

2, Im vic:lmty of Pacasmayo and at 1east (] Salavel ryr:l30 km

e :.south thel ¢ is no. basm ror anchoring constr

craft for caisson woxk. ‘

3 'This entlre seashOre 1s a shallow beagh and a breaker

; zone, $0 the sectmn that construction craft Cannot

= operéte in is vel‘)’ 10“g | '7'.'5' *%‘.'f'

4 -jAlthOUgh the haul dlstanée may be long, :a suitabla g

_qual l*y for armor stone ‘can be secured ::' ‘  , gy

5. Rubble stone 1'01‘ core of the b1 eakwatér may be 3

_,_shghtly small m size but'the stones are avmlable at

_f"""almast no feal of sllding even m thé caSe éf endso e

system of breakwatm construction.- :

However, since the dxstance to quart‘y is 15 km it will not

be econolmcal to obtam and haul all armor. stones for the
breakwater frOm this quamy For‘ this reason the secondary
armor stones t equh ed from m1d pomt to extreme end of the
breakwater will be made of concrete blocks welghmg frOm :
12,5 tons to 25 tons, For rocks below thls_ _seco_ndary armor, _
materials from thé quarry or near the breakwater will '.be § |

used,

The area in the north and towar ds shallow water from point
400 meters from extreme end of the 1, 200 meter long break- |
water will be reclaimed as site l‘Or_ port terminal _taclilties

Cig60-



and this sec'tlon o't‘ the b'reakwater will be used as seawall,

Typical sectlon of breakwater and seawall is shown in

Figure 4- 443 Wave helght of. 4,90 meters was used for
‘desngn purpcse. Breakwater section must be determined
with the assumption that wave 0vertopping will not bo allowed
,ll‘ Cvstone of sufficient size indicated in Fxgure 4-443 is not
available near the bt*eakwater these stones must be obtamed

fro‘m a quarry.; -

The secticn of the bz eakwater was determined to permit _

. constructien ol‘ breakwater wholly ft‘cm shbre end and from 7‘ _
'top of the breakwater, however, for mspection wonk

f:dlving opel ation and works. at extreme end the use of

;_construction eraft would become necessary.
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4- 5 Plan ning of Channel and Anchorage |

(1)

{2)

(3)

po:t entn‘y at low speed.- -

Channel (Figure 4 -451)

RS P e
Ty
-

Wave’ dn*ection at extreme end of the bl eakwater predom- '

' inantly flOlll SSW with SW dh‘eétmn is slightly conhrmed L

Channel was laid Out in dil ectmn__of 52" t‘vom Sw m order";‘

_Water depth of ll meters will b_ secured for the channel _

with a w1dth of 300 meters. Ey

Ship turning basin

Based on the use of tug boat‘___, the diametel‘_'of tm mﬂg basin R
was establlshed as 330 metel s. A water depth of 11 meter

will be: secm'ed for the turning ba_,___ i':._'_ e

Anclmrage area

The numben of ShlpS utillziﬁg this port annually!is about 140

' :sf

ships and of this number 97: ships ar‘e assums;d as 3 000 to ‘f
10, 000 DWT class 50, anchorage area for 2 vessels was '

px‘Ovided

From exh eme probablhty of annual"highést mgmficanti wave |
helght shown in Flgure 4. 453 th . '
will be 4,90 metel s when a; returp 'pé'mod ‘of 50 years is

.....

g11ificallt Wave helght

assumed The value of this W%VQ hefght ls for thé extreme
point of the breakwater whef the Water depth ls 10 5 meters
and this value is the same as the value for breakwater when

Qe f

life expectancy of 50 years ar{d safety factor o{ 70 % are .

assumed,

L3864 ;__



If direction of this significant wave with height of 4 .90
meters is from SW with wave period of 15 seconds, fr om' ;
the wave helght in wave diffraction diag: am shOwn in |
_Figule 4.441,

At ] 1o¢ation F! for 10 0(}0 DWT Shlp :
Thewaveheight = 4 9mx0 22 = 1, 08m<1 5m

;.:'I‘his wave helght can be assnmed to be w1thm the hmit of wave
rheight for anchonage ar ea. B

e,
e
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FIG. 4-453 DISTRIBUTION OF ANNUAL HIGHEST SIGNIFICANT WAVE .HElG'HT:
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4 6 Planmng of Moorlng Faciuties D
(1) Genenal cargo wharf and ore whalt

_"?'As can be seen m wave dlfi‘raction diagram shown in
: Flgm‘e 4 44lthe wave height 1‘atio is 0.1) and 0,13 at
. 1ocations for 15 000 DWT general cargo ship and ore ship
o _berth respectively, S0 1t is judged that water would be calm
__enough at these locations to permit cargo handllug at all

'_'times while the Shlps al‘e moored,

2 Beléw the sea bed at locatlon Eor moor ing facilities, and
SR at relatively ‘shallow place, a layer of gravel and layer of -
_ bedrock directly below exist, so a gr a\rlty type wharf
" structure uSmg caisson would be the best method* but from
constx q_ctipn schedule the construction of wharf must go
: togethe;with breakwater éOnsti‘uctiOh 50 an open-type .
. wharf 6n pile uslug self elevating platform was selected
fWHiCh \'i.;oﬁld permi‘t 'cbnatr'uction éven'ande'r action of waves.

' Eln the ¢ case of pile it was judged that duving pile into this
o bed; 00k would be impossible, 50 a method of grouting cement
milk around wharf piles lowered into holes drilled with
- 950 mm dia'nié.tbr vock bit after pitching casings of 1,100 mm
_ diameter fr‘om self elevatmg platform was adopted The
depth of pilé embedment must be deter‘mmed after obtaining

detailed data for th_l.s bedrock; but at this point, types of -

wharf shown in Figure 4-481 and 4-462 were considered,

The retaining wall portion of this wharf will be of gravity

type structure using L shaped concréte blocks,

Cbnsldering the layers of gravel and bedrock below the sea
bed, the berth water depth ‘was made 50 cm deeper than
normal depth; but the wharf structure for both -10 meter

. 369 -
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"deep general cargo berth and - 10. 5 meter deep oi‘e berth ) ‘-

will be of same type.

Cepens T '1::‘:;'!' R i"
Pale diameter w1ll also be determined al‘ter obtaming

_ necessary infon*matlons Qn the bedrock condition. e -3' :

< 15
i
N :
: Yooty Gy
.
s
r
.;‘
i : Spgrshh
v B
[ Fike
iae = t ,l
SRR )
‘.
Gin b
FEETR
SR XA
5 Vo
1 >
.
S
. LYo
et d AT
........ i
Oy
. M
b Lt
N .
{ it
i

.—"l:3':3_0 '- |



el T gy T U
e g

() H3id €0 NOLLIEBS TYDSAL (S0L-)

5 rm..v_l.v_,....m._..l

3681 -

s

R v
L35 XA N TR A Ry

S T LY

- . . : e P :-'~_-=,~_=_r» T I RO
e e B P T R SR AR e g R A T

Cimie e



To'a

oL

o'a

oz

@ e NG OL-30 NULLIEG TudlidAl 2So-P'oig

. "3‘6_2 .



oAt :
certain percentage of mtracoastal ‘trade between Salavex ry

(2} Plalming ot‘ small quaywall

Frequenl port cntly by small cargo vessel is anticipated

and sinceﬁthesé vessels will be ‘handling necessities of

lite, perishables and ra\\ matemals needed by, small local -

w ‘ o industries, a small quaywall for these ShlpS is provided

i Berth for small car go vessel and lighter T f o

__ -4 meters x 120 meter

Dependhlg on the changes in scale and shucture or each
related mdustry, the berth, location and water depth were
selected with possible reax rangement of be1 th utilizatiou

becommg necessary after the second phase of constl uction.

Be1 th 1'01 small cal go vessel

In plannlng of ber th for small car go vessel 1t was assumed '

that half of the cango for demestic {rade would be cam ied by

| ;3 000 DWT ships and handled of(‘shone w1th lighters; and

smce the distance fl"Ol‘I'l Pacasmayo Port to Salavet‘ry Port
is a 1 elatwelv shOrt 66 miles it is highly posslble that a

\:

' and Pacasmayo Poxt after completion of calm ancherage area

would be handled by ca1g0 vessels of 3 000 DWT or smallel .
Chimbofe Port tocated approxnmately 58 ‘miles south of -

; "Sala‘verry Port 15 alo favored with an exeellent harbor, so

there is s sufflclent basis for increasing the activltlcs

of these classes of carge vessel belween these ports.

‘ If there ie no slzable volume of freight it would not be
'_ econOmical tc haul this very small amount of ﬁ*eight for a

shOrt distance- and so it would be difticult to atiract freights
‘,4 iy

carried presently by truoks and traflers to this port, For
this reasoh, although the future method of tvansportatlon
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may be by car fem‘y, at this. present stage h apspovtation

~of eargo would surely be mamly with small eargo vessel

B S 5":

.so a quaywall for berthing small cargo vessel wes i)lanned
. A 300 G/‘I‘ caxge VGSSel was selected as the typehof shlp
ber thing at this quaywall after taking into conslderatien that

--. PR

‘_ geods carried presently by trucks and trailers willﬁbe hauled

by a small ship after sizeable volume has accumulated. .

.....

1 calgoes for 2 - 300 G/'I‘ ship are handled smwltaneously, a-

.:"80 meter eng (2 % 40 m) berth will be l’eq“h éd Rémaining

. cra{t also

" 40 meters is to be used by lighte1 s but wetei_ ‘depth of -4
meters Was prewded te permit use of this berth by 300 G/’I‘

Gravity type struetune t‘01 quaywall was seleeted'due to

' anticlpatmn of coarse gravel bech ock foundalien -_.smce ther'e
fw:ll he almost no effect of diffe: entiel settlement a*nd 11‘ the - 5
L use of large crane’ for setting lm ge defOI’l’ﬁBd block is possn- f
| ble quaywall gtr ucture will be ¢onsh victed of large L type e

. concrete blocks‘ (, Lot ! ‘I .‘E-'-e.". ;l 4 :-71»157:51 4.:2 S

_ Quaywall for lighter

The locahen of the quaywall was determmed w1th the rule

~of not deepening the present waten depth to great extent._ "

In this plan a portion of cavgoes. carmed by 3 000 DWT and
10,000 DWT vessels is to be handled effsh01 e by 11ghters,

but when =10 m and - 10 5m berths are. not, erUpied it is |
poselble to handle eargoes for these vessels whiled berthed Z
50 there should net be a gu eat deal of total el'tshore handling,
but at inltiel stage effshore handling cannot be disregarded |

in clezn ing the anchex ed shipe during tlme 01‘ congeslien. N
For 200 DW'1 lighter a be1 th wlth water depth ef 2 meters

‘- 364 ‘e



-y,

’’’’’

would be sufhcient' but it is planned to allow bm*th.ing of -
mall éargo veSSel as well. RS

Fov unlbading lightei 5,  the-exlsting pier erane, depending
On its condition, can be l‘elocated and: used at this quaywall."

‘__u) 2

Mooring facxhty for fishing cr aft

L

........

At px‘esent, consolidahon of modex n fishing port having a
fish procéssing factoi*y is prOg:‘essing in‘the country, _

N "_"f"éspeciaily fn nof‘thern Peru, so 1t is believed that at this =~
'“‘stage Pééasmayo region 1s ot considered as base for

;{expm‘tlng antmal’ protem féed or processed sea food or bqse

‘Afor supplymg protein to the people of Pé\‘u However e

.fs';besldes the’ principal fzshmg ports, each port is in its own’

Cway taking activfe part as, source of supply for low priced

| _f00dstuffs and this acti\uty must be continued into the futm e,

:“Dim‘mg 6f mvastigation in March 1976 tens of small fishing
':'{craft were._jnoofed ht existmg piel Pacasmayo Port,

| i'l"hese érafts’consisted of around 10 G/T anchéwy bt‘)ats to

10 G/‘P bOats that flshed sevéf‘al miles offcoast of Pacasmayo
: ‘L'trom nig‘nt to early morning and the hauls *were gold to the . |

’:E'irésidents at open markét loéatéd at base of the piex‘. .

-Although a smali scale business, the actwity of this small
s 5scale market that’ i}k:_'_'reSponsible fo: “Supplyliig the dally

:‘?t'equlrementé of protein to the people’ of Pacasmayo City

"'E"should be, able to cover a greatér sphére of consuming area
i favored with appropriate facillty and means of transportation,

”%Access to exlsung pier from the fishing boat ig by a weak
R “step that cannot be clalmcd to be stable and safe in case of
| ";"'hi”h_wave.- After l‘nsh haul (s unloadéd from fishing boat

~.=-é’-;wuh"gnApU owned 1.3 ton erane, tHe haul 18 loaded onto
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rail truck and hauled te open mar ket at base of the pieh
Quantitively, the fish haul is: insignif:cant and cenmdel‘ing
the 6 family memben s onall ton boat and engine main- ‘
tenance and fuel cost, a measm e for stabllizing the basis -

of lzvelihoed must ba consldel ed

If, during constructidn of a new port a small eraft basin is S
' -'provided for safe mooring of these small fxshing crefts,
some_ question w111 remain as to possibility of attracting .
these. crafts to the small craft basin for the existing pier 1s ‘  |
close to center of Pacasmayo City, and although the distance

. is slight, it wOuld be difficult 1‘01 the l'lshet‘s and people te

_ leave the existing piet v " . '

By the eonstn uction of new breakwater the wave height may
become smaller at exlstmg pier s0 it will beeome even
more difficult for. hshermen to 1eave tlus pier but even

if the flshing crafts ave moved o, small cr aft basm in the o B

new port to. avoid high mamtenanqe and repau‘ cest of this -
old faczhty, basin for‘ small flshing craft adjacent to

. lighter berth m the new pert was planned after fully con- _
_sidemng means of increasmg the flehermen's actual
mcorne by seeurmg well ad]usted orgamzatlon and adequate

transpon tauon system at same time. -

It is cens1dered not necessary to prov1de a quaywall espeeially‘
~at this stage, but consideration must be given to facﬂltate o

moyement of fisherman from boat to pier or, bOat to boat and

maintenance of orafts,

Since fish hauls are unleaded in short tlme during eal ly
morning hours and frem the. small numbe1 of crafts, the use

of the portion of ; 4 meter deep quaywall le recommended
- where ¢rane used for handling lighter cargo can be uhlized
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4.7

e When the numbél fishing crafts entering port and fish haul
incr'ease constmctidn of: suitablé wharf in line with this
bei th should bé conmdered but if this area is to be re-

s clauued a facility with seale correspdndmg to size of fish
haul should be planned '

7 Whén seafood processmg factdry and fish mar Ket become
St necéssal‘y, it would be desirable, in principle, to constnuct a
permaneﬂt fxshing port along the phnned revefment for
4th phase of construcuon as shown in Figurée 4-431 no matter

how the reclamatlon ‘work for the coml‘nercial port is

.....

prbgressing. 1

=.‘.

In any case, plan must be made and carmed out with flexibllity

m accbrdance wnth 1eg10nal demand for max me products. o

Planning of Cal go Handlmg and Poxt Terminal Tr ansportation

Facilities
(1} Cargo bandhng facmty

_ Layout plan of faclllties in termmal area behind of ore and
: -'..genet‘al cargo berths was determined as shown in Figure
'. 4. 471. In order to h'mdle cargoes speedily, transit shed
'No. 1 is. provided with enough floor space of 6,000 square
meters.‘ Open storage ya:d is located behind this shed and
motOr pool fol‘ cargo handiing fon klifts and cranes, repair
shop, dlning voorn and shower room for cargo handlers
~are also: planned in this area. Administration office for
‘ "':"transit shed wlll bo located on 2 floors in the shed

As can be seen in section plan shown in Figure 4-472 the
o shed entt ance is given sumcient height and width for easy

| 3 loading of trucks and {railers,
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The apron in front of the shed is 30 meter wide wnth
consideration glven to, facihtate niovement of treigh,tg;, ‘
divectly from the shed with te uck or trailex‘ his is. very
important for’ small intracoastal ships are plamled to be

| handled at thls wharf' . " e e A e ,

. Atore loading berth a travellmg loader and a belt, COn\'eyor =
Kto move copper concentx‘ates to the. lqader al e tO be ;nstalled. -
~ Both are assumed to be, of 800 ton/hv capacity, but when -
. ore carrier is not moored at tlus berth a general cdrgo
vesgel will uulize this bex th), 80 in order to handle cargoes .
o oswiftly and smoothly a wharf with sufhcient ar ea to permit o |
2 maxmmm use of wharf Space must be cOnsideréd* but a -

e estudy of locatlon and henght of belt conveyor m'd;"t be

L conducted when determining the type of oxe cam‘ié,‘
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(2} Port tevminal tranSpOrtation faoility

As estimated in Clause 4 2. 600, 000 tons of geneval cargo
are estimated to be handled by 1990 80 at peak th‘ne the -
volume of traffie will be 665 trucks per h0ur so a two lane
road would not be able to handle the traffic. 8 Espeeially,
when long range constructioh period requh‘ing rock hauling
with lalge dﬂn‘np truck is considered some measures for
coping with the Iuture tr afﬁc load should be taken at early

stage of port cmnsh uctioh. :

For this r easoh 1t is advisable to secure beforehand a
land for 10 metet ‘wide Load alongside the?' aved rOad. _
. This pr0posed land fOr future road could bé uséd as exclusive '
noad for construction equipments which Wmiid separate the - |
movement of p01l’, transportation vehicles and constructmn

| equipments._ This’ tempbrar‘y rbad should be paved at
appl‘*Opr‘iate time accm*ding to tx‘ansltion in const:"uctjon and
condition of road trafﬁc, put if consh uction progreSSes to '
4th bhase, & new access road to Pan American Highway or
~ to its by-pass road: may be constructed from north Side of

exnsting port te rmmal,

E
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4-8 [Layout of Pont Facilmes |

Layout plarq of bleakwater, channel anchorage area, -inooriii'gs.._. ‘

facility, cargo handling facihty, porl termiﬁag transportation facility B

1 l

and other 1equu‘ed termmal facihtles afe shown in Figure 4- 431

"{,ayout Plan Pacasmayo Poxt Ha:bour Pnogram

11 12 13 in the layOut plan indicate p; :pos\.d wat'ehol.lse

sites for ternunal h‘anspovt'xtion fmms thét a e expected to move
| dlcate sites fOr 2

into this port as gmwth takes places 15 16

construction of facilitics by eniet‘prises utilizing this povt.

o v et e e o
a
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4-9

COnStl‘uchO)\ Schedule and Estimated Constz uction Cost
L .

t

(1) Construction schedule

The year when ore is IOaded and shlpped out of Pacasmayo '
. Port was scheduled as the yeal of miné opel‘ation. By this™

time, pubhc wharf facilities suf ‘ as genm*al cargo ‘berth,

tr ansit shed etc. are aSSumed t f"be c(}mpleted In: attainmg L

' _.this ta: get constluctmn must be $tarted 4 years prior te
 start of mine opel*ation and deslgn work must also be fimshed
by the same tlme. R W O .

In ovder to obtaiu COntmuous data related to marme pheno-- |
menon and data on bedrock in sea area of the PropOsed pozt
__sne before oommencmg constructlon wmk investiggtibns

+ must be started at least 5 years bef()re mine OperatiOn. ‘

In execution of works on sea in this sea af‘ea, flrst qi all

Ca calm sea surface must be secured by ccnsh ucting a break-

watex : but 1f wharf construct:on cOmes aft,, cofnpletién of

the breakwater,lt wouid be difhcult to complete the constt uc-

tlon of ent1re port termmal facitlties m less than 4 years

3
. r_ -,' i
[

: So 1t has been assumed that construction of wharf foundatiOn

would be cOnducted along wnth breakwater construction. For i

this constructlon schedule. marme eqhxpments that would be

affected velatiVely httle by \vave actioﬂ must be used

A pOrtion of the armor stones required for the breakwater

will be hauled in from a quamy located approximately 15 km

from port site and by the time of starting haul OpératiOn
it is assumed that a by-pass road w:l; be completcd which

will allow trucks 1{¢] avoid t:avelling‘ through Pacasmayo City.:
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{2) Estimated construction cost e Z s Lyl

shown in Table 4 492. ‘The c()st estimate was based
outline design of priucipal structures and or nnport of
: special large type construction equipments, construction

P

.brafts, catgo handling equipments and steel pipe piles G
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{Unit : 1,000 yen)

Table 4 -492  Construction Cost

T —
Work o Reclalred R o Pi‘eé;si : Concrete L Concrele Revetment - -Fender - .
Coo L) Materisl . . AJB.DsStene’ . - "o Coencrale Parapet Pile Work for Behind - .. Biul, ) " L.S. Total Remark
" (including i _— 1~ STy L Ao : . - -  Pler Pier : Bollard : . '
: . t(,‘ ~{_C-Siene) | Matertal - ]| Laying Cost Coo Units : : : ) : :
m 27| 185 venfmd 2,087 ’l’*_:nlm3‘ 2,179 _\_en{m"' . 38,035 _\'enlm" 20,600 Yenfm¥- 419,000 Yenfm | 82,120 venfm? J1,650,000 Yea/m 79,000, 000 VeafLS
-E 20om | unocomd | (en,000m%  [i36,800 m?) .| qai,200m3) [ (2,200 mY ' a T : o
E * ] . N RN . AP T C S 5 . _
% Breakwaler 50 in 8,635 - |197.013 o, 116 - 805,342 - he, 000 1.236.?05 3.24? lhé‘.sand yenfm
4 . 800w | Tiewdsd | (36,500 m%) (31,400 mY) §  124,1001a%) 149,900 mF - ‘ _
Seanall ) (In récla- . . ) L R R ST 1,278,633 1, 598 thousand yenfm
mation work) 37,010 - 26,978 - - T916, 644 - - )98,000 . . : ) I
-10.5 10, Pied 190 m . _ P B e S | cssrm) | ,920m) - (#em) o 1,779, 148 . 8, 367 thousand yen/m
o - ) B oo . R D Wi S 324,910 . | amssie 15, 550 ST _ L
T T . B RN IO : , 2,41 3,124 ‘ ) :
~10 m Pier L . o e : ’ _t_ .Bm) : -_‘ o m L “W._"‘) o 1,701, 697 9, 231 thousand yenfm
z L 1,038,282 303,815 a0 | gy,600 N
4 ] : ' ' . S \ : :
3 e Quay ) 114,000 b 00 ' 950 thousand yea/m
. @950, 000 : _ PR ] . R . N T
2 Yea/m - SR BRI SR L SENTEI o ' ; o - N | ]
-10 o, PSP B T R EERE T I : A T 810 m j R ' ' ' o L
| [poiehin SO S : o . : | 307,965 46,808 _ 1,850 ' 356,621 th se“pigzgota&dtluded
o o o (22,200 )y ~hz,s00 mH) o \ ‘ T _ ) ‘ : .
Re A [1,140m - o . . : : B : o .
B§ gvelmen P " . o 51-‘_9‘ o : - 38, 060 - : ) 119,494 104, 8 thousand yeafm
o . AT LA mh _ : : ' ' : o . :
Reclamation b3 _...?0.0 w0 w1650 | } ) . . ‘ ) : . 976,540 7,076 yenjm3, 185 yenfm
Rozd, Open ‘ 90_,54(; m2 : R . S . . ' . : N ) . . ) .
Siorage Yard, @nse0 . | . , . - ‘ _ 679,050 679,050
Pavement Yen/m S - C : : ’ . ’ . . . :
3,400 m R » ' : : 420,000 - 420,000
Shed @so,000 | . .- .- . . . : 120,00 : .000
: \'en[mz ‘
Office, Repair 1,800 m? . : -
Shop, Ware- : 272,000 272,000
house, Dining R
hatl, Shower Roong LS.
Cargo Handling . ) . ) ' ' . ' _ : . 802,000 : 802,000 q.oader + Belt Céonveyor
Equipment, Tog, | L.S. ) ’ : o : : -
Fork 1ift, Crane S
. Fernce, Elecl}icity, Water,
cerlini £ R : —— ) ) . : . ) 106,000 £00,000 - Dralnage, Street Light,
Utilities L. S._ - . = . . ] ) : Telephone
Dredging 50, 600 m¥ 22,400 - 212,400
_ G500 Yenfm3
Destgn and ' : _ ' : ‘ 315,109 375,309
Peoject 6% - - o : S R ’ '
Supervision . ' e — e — =
| s mount T 68,115 | e1s,024 259,183 1,722,985 - 400, 069 A EX LA 874,423 640,810 79,000 3,274,559 $4; 800, 600
Toral quantiyy | |(1,255,000 %) } (131,300 % | (104,400 m?) (45,300 MY | (20,000m% | (5,775 m) (3,234 m% ($1910) w.sy. (1.5.) thousand yen




SRISLAN Y RN

i Aij‘f?-Reélamation work: -

3

-i"ﬁ_ﬁ‘}'(EBtimathmg condxtions)

a): - Actual working hour 10 hours _da'ily -

SN S -‘ i

e A10ng the coastline of the prOposed pox‘t site & 10 meter .
high terrace formed of conglomerate spreads out and this
COnglomerate will be biasted and hauled as fill material. L

- The requiréd volume of fill material. is 1, 355, 000 cublc
| meters angi includes !10 000 cubic meters of C- stOne for -~

A TERE T EL I

CACE LTSI S

__,_:breakwater construction, JE

| convérted o natural grmmd and when swell and shrinkage
percentage of ¢ =1,15 is assumed- . - T

2 1, 180 000 m3 |

!*i:'sThe volume oi‘ bovrow excavatioq =1, 355 000 ol 1 15

b){ Average haul distance. - - “-,'?0('_)_'11_1:'eters o
'c) Eqmﬁnehts uaedo'__‘; _ ,. T o

| For blasting cere ; vres . Drill ,5115 mm
'Pushmg e .'.' LU DL Bultdozer s ¢ N

‘Z"Loading iies ey Wheel loader CAT 992

(Haulmg ollc’-nnlllllutCAT 796 B 2' I :';a"
Spl’eading aoooanloctno CA‘I‘D 8

4 "?'?JUnit price for cach type of work was assumed as follows.

R ;4'1';;<_;31¢‘_s1;ing . o ;270 yen per m3f
_— ;Pﬁshfng L 41 yen per m3“ )
L Loading 7 tezyenperm®
';;;;Hauling L 210 )’en per md

'szeading S dbyaiper m3
Temporary facillty . 118 yen per m3; :

oeonsi v Total 902 yen per ra3

1 A H v B P ] . . L . .
i‘j':’i!}" B R R B ¢ . EE W MR
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B,

If this unit cost of 902 yen/m3 is convei‘ted to tmit <cost of

. l‘eclaimed volume‘ SR Ly ' I |=-1. Ty f

Cinitt cOSt '?86 yen pev a3 o est et :

S D

bt D Ba e pto Ly ST ri g i

Al‘nlOl‘ Sto)le &:"i.‘;.‘:‘if?f.“. IS ;‘:’ " !{.;;3‘:‘!-{ ;:’f'J?;)‘\“S J}f’g‘ . -

‘a‘u"-f"|" ?a'xif,-'\“

One to ten ton size a:‘mor stone w111 be obtamed b quarry :

located 15 km nor theast of Pacasmayo Cape by biastmg .

S hand ltoeké. e é'.ffei‘;'e'.'f";: eatidid SERRERTITI O

I R I 1D LY

Required volume ofA stone' U | )
with avel‘age wclght 10 tbﬁ/stone FEe 3 @:vrg-:e_e'ii_;-‘:.'Sﬁ‘,i_ 1'00 jt13

. I E f\
Requircd volume of B- stone

with weight of 1/2 - 3 ton/stotie =i im0 i 92:- 200 fn3

e i sl o rotal v 130; 300 m3
if convel ted“to natural grounﬁ ‘and when suwé‘Il and Sh m.kage |
iEigda {
pencentage of C =1, 40 is assumed- i Y
A .i“ RN . AT syt la o

The volume of bomow excavati(m' = 1:}9, 3:00 ' 1.4 93 100 m3 -

It Joluime of 1*equn'-éd stone is assumed as'1/2 of quarried

volume the vélmne ‘of. blasted materlal will: be dOuble or

186,000 m3, T Ty oo e
Blasting . 186,000 m? x; @2?0 % .50;220,400 yen
Pushing & .- 186, 000 m3 X @10 - #:.-13, 020, 600 yen

Selecting N
Loéding 93,100 m3 x @162 '-'"“—-""'*”1"5"032 200 yen
Hauhng (15 km) 93,100 m3 x @1,620 5%

Sp:eadmg . 93,100 m3 X @135 A 12 568 500 yen

:..‘i.i}__‘ 3

Tempor ary , .

‘Total 1-iut 271,371,300 yen

Therefore: Unit cost of completed x_?olunie = 2?1;871, 300
+ 130,300 m3 = 2,087 yen/fm3
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Ru_bble bed levelling work ... -

Since the south side of the breakwater is'a long b:,‘eﬁl'k'ef Zone

L would be difficult for divers to c,ondii,ct_Iiﬁe-\:nmder\vatér

work during the cohsti‘uctioﬁ of extension to bteékwaiér or

o seawall Due to the type of matemal for b: eakwatel con-

sl.ructlon, hlgh degvee of accuracy in slope levelling would

"ot be 1‘equh ed Accoxdingly, §i3 meld bé net:essél“)' to

L level the SlOpe in stable shape only so. that armm‘ stones

S or blocks could be sét in approximate location as quickly

as possible,

». For this rapid sefting Opevation, ‘one Crawlér*‘cr‘ane With

hoistmg capacity of 50 ton and 2 dwers fcn mmg the main
work par ty are. planued to be 10éated neap. the extr eme end

of the br eakwater at all times f01 conducting b1 cakwater

extensmn wozk ‘I‘he cost of t!us woxk is appy oximately.

o a,)t}‘:lg }.Vorking party 2 patues (1 pal ty éach for breakwater

and revetment wor ks)

b} - Total working days - .48 r‘no‘nths

%y’ ot por ronth - 6,000,000 yen/party

(b) X (c) = 288 000 040 yen
If the area of breakwater exteasion 1s assumed as 104 000 m

., ‘The unit cost = 2,710 yen/m?2 -

‘.}!/__gy!ara:l)‘;jgaji(e_l‘ block work

" a).. Terapod of 3 sizes, 12,5 ton, 16ton and 25 ton are

‘planned to be used for this work.

' (Quantity)  25tonx 220 dach

ce G s T 16 ton x 5,‘-530 ¢ach

LS

12,5 ton x 1,650 each

. 383 -



b)  The amount of coneréte required for the tétrapod.fa"
45 300 1]13 ) feelagn 24 *' TR |
e} A 120 meter X 300 meter: fabrlcatmg yal‘d “’m be

: Iocated in the reclaimed ST 5:‘;.";;:‘-21-1—,‘;’:;-,—;

| 'A 25 ton X 16 meter ]lb er ane w111 be used at this yard

?'s PR n;

- d) ‘Pvinmpal equipments for hauling and set;iug t?tn apods. _k -

- 50 ton capaclty trailer truck Loty g 2 truck

275 ton hoisting Capaclty crawler crang il crane

-‘v;‘;é—r-':-‘-,- LA
" T

e) ({Schedile) | AU
Rt 'Numbe-,r of hbricating days '? 400 tetrapods .20/day b
Srri st b e e D e 370 daysni -
TR (& fnonthly woir kmg day is assumed as 20 days

SO

'Tlme requined fm castmg '? 400 fetr apods " :
B & 400 tetrapods- 400 pcs/month 'i8/5 months

| -;"Tlme requlred for settmg 7, 400 tetvabods anci 10 ton
"'A“ Stone o A S K
2, 400 tetrapods + 4, 200 AN étone{ L

= 11, 600, pcs/months 21 gnonths '

Construction Cost B -

a)  (Fabrication) :H_
Equipmeht:‘é(;é‘t' g, 000 000 yen
Fuelcost . 2,000,000yen
Matevial cost 580, ooo ooo yen 2
Form cost:. ... = o 7"185 000 ood yen
Patent fee- .. - - C RN R ;
Labor cost =~ .. .20,000,000 yen !'_]_ -?-

. Subatotal .. .| | 834,000{ Qooﬁgenﬂ,;_
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ek Spyr (F‘abl‘icﬁting yard} . ‘

) 360 000 m2 water‘ L- S 62 006 000 yen |
ratl, repait‘ included TR '

P B SN

c) (Hauhng. Selting)

Equipment cost ' 624006 Oﬂéi‘y‘en

__‘-{'-"E?."-z‘ _”'5' - Labor cost - 87,000,000 yen
uiig BLE Underwater work ‘Gost te U1 33,000,000 yen
A -Material cost © 187000, 000 yen
IR Sub tqtal,_,_ 7§_2 »,000, 000 yen

5 , d) (Eqmpment Transportatmn Cost S
i | L s - 25 000 OODyen

-";:.‘:g'n'a R AR Y ETERSF RS --s R

' 275 ton crawler crane is to be pl ocured 100ally 50

fuie l;,' W .
y ) thxs is e'{cluded R0und tlip cost to site only is
Finnpdosb Bo woVTEGHS - Pogsrians H ‘.sf:-ss_» ,,p._l R RTINS 5 Lape
: estlmatéd. EAET PR
: : S UTICT ibar Ty
Total cost of wave- bx eaker block work 1s
T T N CE et CAC IR SR LR AL S s

i a‘u+ b . SHILITR d =i, 123 000 ()Ol)yen

FRSTRER LT ET S REPRE 3 Ei FIORa T

E. Pn-s work TIRE
- I T ES T H

{Bams of estimate)

LT IR SRV RIS U

a) A self elevating platfm m method (Sh.P) w1ll be used
o driVe plles 1n location where swell would occur

wlthout the breakwater,

- b) SF‘P, anchor boat and 2 platfbrm éraft will be shipped

v ::_ﬁ'om Japan _
¢) Round trlp 0n1y is considered for shlpping cost,

) In order to deliver 21 - meter long steel pipe pile
dit‘ectly to site rrom sea ‘use of 12,000 DWT ocean-
- going parge was considéred '
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e}  Whar! foundation pile is erected in hol.es drmed into
‘_bedrock and cement mnlk injected into space between

h the hole and pile CopstructiQn equipments apprépriate '

for this work will be pr ov1d(;_d e

TLISETIES ER R

n .f.{.?.qm"ﬂ_d quantity of piles . - o i o

i ' F01 -10.5 ;ﬁ_{:ter._{\fh?r‘f -:-‘;.-s::ﬁ;. \‘sz‘ o 117 piles
© o For <10 meter wharf,, 0 i 114 Pﬂes.‘f
N !-.:._:_*;-FQK‘ Other R .- .' -<" »i;;. "" R .' 9 pilGS'
U pot petl‘oleum dolphiﬁ o 3-_5‘:15“95 |

Total o i e “2_'?_‘5 piles

| ‘Plle length was assumed as 21 meters. o

n(\‘

: (AU B T EE R F TR f,‘-j), ) !\_1 .f;-. :
g) 'Two shlt‘ts Were consxdered for cr ew member and
Poee i sz shity

B working party in order to secux e 12 hours of actual

wor king hom* _ . .

3 '1-5 I S5 j; 1 )

h) Total working days 275 piles 08 | pile/day 25daysﬁhonth '
oty ie =1l months £ 330 days ' '

Construction ¢ost
a}  Pile driving cost

S SR
ISR AP T SET 1S O

1 Equipment rental and labor cost
. SEP ot ek 'f';""‘i‘!'-:'-"’.Fi'-i..-' 51:_‘ \
large diaméteér boper i it el

-
-~
e

Bit cost R
2,600 PStog boat . . o, . ol L 6p

Anchor boat, work e wt
platform boat B 1"_3*‘5 1,130, OQO, 000 yen

Slurry paap 0 T R R
. Cement c_li,a,s_ol_ving pump ¢ .o bt o
.. Vibro-hammer ... i o ﬂ m

Labox"qogt.;.;5,.,_':.‘..‘.;_, piay L s :
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- _3_ ‘Construction eraft shipping cost’ ¢

© Equipping cost
- Tugglng cost’

A

Shipping rental cOst I

" ‘I:h _S.i ’

) 690, 000, 000 yen

Shlpping insurance AR S

-:_ Shippmg overhead cost

Malel 1al cost

" Steel pipe pile

. {including shipping cost) -

‘ Cerﬁént'(iﬁcluding k
admixtur e)

. ‘-'-.Casing
U Fael

) :Other matemals L

1.S.

L’ 60:0,0'00,' 000 yeén

. Total c03t for pile woxk

2 420, OQQ 000 yen ’

(cost per meter of pne ;419 000 yen)

Y

Whari Superstructuré work.

o Concrete volume ig ¢

For -10. 5 meter wharf

-10 meter whérf

For petl oleum dolp‘nm .

S VRO RN £ R

' For one square melel of wharf area, 1 4 Cubic metex 8 of

. coi‘aérete is estimated to be required A R

7,600 m?

stomd

‘l‘otal ‘-

: ,Concrete cost .

| mework cost

ErS RERRD [ AR R

5Concrete placing cost

'Timbering cost |

o Reintcn cing steel work

1.8,

L.S.

Fom3

o

436, 000, 000 yen

239, 000,000 yen

R ? mariniai

Total

- 3817 -

- .675,000, 000 yen



Il

-4 meter quayn‘éll constructlon ’

Cost breakdow:\w R R IR I

Pex | meter of whalf 1,575s000 .Ye" ) o
(For petroleum betth L. £ 47,000, Gho‘iﬂ'éﬁ; £

Cost of whalf supel stt uctnre o . L
Per cubic meter ‘of concrete!:in _ &2 120_ yen ‘

Constructlon of r evetment behind wharf
IKE ? I I

L shaped conerete block weighing 20 ton with tvidth Of 4 5

meters will be used for rev‘etment behind wharf Thé cOncrete

block will be set 4 3 meters below water surfece. o

| The cost of révetment per one meter length ot‘ wharf including

cost of divers for levelling sloPe between piles and rock _
settmg wmk was esttmated as 1, 660 000 yen. : |

Twenty ton concrete L shaped b10cks with width of 4 5 metets :
will be used in constructmn of quaywall. --It wes aseum,eﬁ

~that han d rccks would be encountered durmg excavation of ‘

f.-,r, At_,.: “} J;:

‘foundatlon fo: setting concrete blocks. Tne umt cost of .

quaywall construction was estlmated ae 950 000 yen per meter, :
Dredging Work o

The volume of dredging work for channel turning basin and in
front. of picr is 344, 000 m and fi om the measurements of
water depth taken In Aptit 1976, greater part of dredging

would be less than 1 meter deep with maxh‘num depth undex\ o
2 meters, Dredging c»peratlen will not’ Specieily affect con-
struction work; but it is desirabl¢ for dredglng work to
commence after the coxnpletion 61‘ breakweter.

4 fﬁzi it 1‘

Including the 10 000 m3 of dredge matertal in front of -4 meter
quaywall, nearly all of the 354, 000 m3 of dredge material le
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.. seon'to consist of sand or sllt. From this point, ft 18 ;.
5., advisable for ENAPU to conduct dredging work under
.o direct management with its own dredger to &void the

Y

,,,,,

expense of bringing in dredget‘ from IOng diﬂtanco.
Information from E‘NAPU sho\ved that dredging cost for 1' o
_ Salaferry POrt in the yeér '?4 wae 86 000 000 Soxes, so
- ifa dredge volume of 1, 000 000 m3 is assumed for this
yéar the unit cost of dredging work would be 86 Solea/m3
* With this as reterence, unit cost of 600 yen/m3 was assumed
for dredglng work (Figure 4= 451) B R R S L

EESTE rui T T A e S SRR ST e e e Seat
- -5_"‘_\!5!.-::_- LU ek e L I AT RPN B R T R TR L L I

J E ot Concrete cap and parapet for breakwater

:i'f’a‘ =

The total volume of c(mérete requlrad for breakweter cap

' brokendown to- SRR

H h“";’i:‘--‘.,".— ‘ng: ~ T

For breakwater portion | 1, 200 :ﬁ3 i

AR 55 seawan_péf T S 1) s
. For ndrth side révetmen’t 9, 300° m3

Averagé un!t cost for this work was aasumed as 20, 000 yen/m3
(aee Flgure 4. 443) -

:;-;:‘I!"E ?

Fii

Pavefneht

T iphd ol pavement area for road, “é;b‘é"r’f'stobage yard and
. moter, 18, Phase 1 construction {8 90,540 m3. and the unit
cost of pavement construction was estlmated &8

;\:,-?,SOQayen/mz (see Figure 4- -474),

L _Egp,c‘ie;g; gn:ng bit

LR Ji"""(':'=' ‘?: JAEE

- Lurnp | surn Ce ?9 400,000 yen

. . 1,12 I .
if ;a'.’._\irlw_i _:,-?‘ i3 |\"‘,‘ et
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Y| t_.-.? :'_.'

TR S
Ttk

o.

_i i

Pr.

s‘a; . ,_»,_‘

Traﬁéil ‘shéd " - PP BUSTSRTHE P

fraiiingg

»f

| .d Transit shed No.
o ’l‘ransit shed No. 2

; '_;"" f ‘-".a{n‘f ‘.‘:I'-;‘) =

it oes g

ﬂ A

¢ b

wé'l'fare facnity for woxkels dining room, S owel‘
1' -,4.'vw : } a5 ‘.i‘

33 05 i-'

‘I‘p}al floor area 4: 300“‘, .

Lpgta s ’Ee St e )
i b ,.—;.-; PERZESIC I RT BICES £ P SE SLE R

Utilitles o beEaan el

Folfe o derrgnp il e

I.‘_S-

YL BT

Ptk GF AT

booe RS ST ,‘;-?.é.fj-;'v,é:gf; S
' '6 000 ) x 50, 000 yefi/mz,_ G
2 400 n12 X 50 000

yon/m? .
T I T I 2 33f o

......

D }’{Iit_(

4" j’x?f.

272 900,000 yen*
g.—n N -q{‘l

‘. l{ 'U‘ 14 s}{} ‘i

The lump sum cost of fence, storm and sewer‘ dvain system,

‘water Supply: system; ielectrical system, street'ligl‘l!lngI
. system, open storalge yard llghtlpg system, tel!eph?ne system

sogsd
A

Shlp loader

R . E
P58 8ty

Estlmate for Jd set of 60(} ton per h?u
and trave],lmg shlp loader 13 shov{n b

IR E R R S

‘Freight
Marine insurance

Other miscellaneous costs

P‘ ;.-_;:g 7__‘;.} .

JFOBprice .

HENOFL B ;‘j
FRTE N e
r capaci;y belt COHVB}'OP ‘

elow'

s “H!

290 000 000 yen
60 000 000 gen
1, 400 000 yen
35 000 0[]0 yen

‘x L Y

Sub-total o

DR RO

-+ Ralls, wirihg, etc.xfor above!
_._{15 % of1 set) |

R L

R Lo R ;,.

..@_99; OQQe.,OQOJen o

et k(!.

59 oo, ooo yén

"'-,1, ‘iu_;

Sub-t«}tal Pt i

Erection co'st (530 tons x

"7;‘49'?00-03‘000‘_'y‘eﬁ”*‘- ;

55,600,000 yen"

100 000 yen/ton)

’I‘otal
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Q.

Navigation aids

It would be necessary to i elocate the exlsting lighthouse

before slarting pou construction works,

‘Othor! lighthOuse, lightbuoys, efc.:that ave réquhed by law

1 and. 1egulat10n will be provided; but the cost of thcse navi-

o ga_t_lpn qids are not included in this ¢stimate, . .

Tugs, -fm‘k-,,»li:[;s,_ cra,ne,s:_;__. . .
“The cost of these items is estimated as 300, 000, 000 yen.

;.and this breakdown;isﬂas follows: .

" “Pork-lift (10-15 ton capacity) 10 sets™ -

TRV RPN at 12, 0_0,0, 000 yen/set . e 1:20, ﬁO@.OUD )’e'_lil_-

-+ -Truck crane (25 ton hoist cqpacxty 2 sets _
. at 40,000,000 yen/set.. . ... . 80,000,000 yen

- Tug boat (1000 PS). { boat, ... = 100, 000, 000 yen

ST kel T 300,000,000 yen
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SECTION 5. DEVELOPMENT EFFECTS =~ w7 »oioivad

5-1  Economic Effects in Disiribution BTN TF T UL B

(1) Reduction in Ar ansportation cost and 1e1ated gxpensgs

- Neakly all of the raw matei*ials and mdustnal produots
which are necessary foir vamoué mdustrial bpel‘ations as
well as for daily life of the people in this area are supplied
from outside except agricultm‘al prodacts and ylélds .H_..

= available in this:arga, - L

At the same time, quité a l'ew of mlneral produété and
agmcultural products in this area are either q.xpOPted i
{6 oVerscas markets or supphéd o’ relevant consuming
unit quantlty i$ done by iiéans of the land transtt while
n ";those of variegated small quantity are shipped by
marine transpmt via port of Salaverry whlch is nearest to .
' the area, Included in‘such pl‘oducts are coppei zinc, lead
and othcr mineral p1 Qducts from the Provmce of Pacasmayo
and nelghbouring Department of Ca;amal ¢a as well as
various agricultural products such as rice, fruit etc. in
addition to sugar and cement which are the mam induétrial
products in this area, Apart from these exporied o |
outgoing products, those which are either imp‘orte'd'or
incoming are fertilizers, general consumer prodncts, -
petrochemicals, ball liner, gunpowder required for th.e.'
operation of mines.These products and materlalzsﬁ gng glpsely
connected with lal-ld features in the area for both demand
and supply which are relatively stable unless there occur

some drastic changes on natural or geographical condltions,
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NG _PQSitiOﬁ;Oll.l‘QSQulfcéS' or alterations on industrial policy and
| ~ i so'on. Therefore, as far as cargo distribution is concerned,
o a systom. with shorter transportation distance particularly -
S fl_,-—;:\'v'lth:_tho'por‘t which is able to handle nms#_ybl_unxo_gf cargoes
Wd“m bring a considerable cost saving and reduction o
) ;__'__i_transpont prenses. F!Jlthell‘l't()l e, alt of theso produots and
Ematerials belong to tho 1ndustrial seQments whioh m é: glven
| ;_}imuch importance by the Govemment that is presently aiming
e at expOrt dlive to increase fox eign exchango holdmgs as well
. 88, develOP export mdustny continuously f01 the fulure in . :
addltion to the. y(}ovemment's policy to improve selt‘- suf!‘ioiency
of food suppiy in tho country and the stablo SUpply of basio
raw, matexials ior the promotion of local deve!.opments. . Thus,
the deveIOpment of this stable supply and dist: 1butlon faoilit_y

preeds

w111 brmg great natiOnal and economic sxgmhcance.

Besides, thanks to the stable functionmg of the distmbutxon '

LR SR )
fac:lity which is able to mass handle those mcoming and

i outgomg calgoes. the overloadmg of othe1 harbours and
i transport means oan be lightened and thereby traffic and
cargo .congestlons can be reliewd and spaces of stot ed goods

disposing faclhty can also be rcduoed which consoquently

e at AN

will lead to the curtailment in investments. . Furthormore,

L}

Operating rate of vessels which aro currently not so active

EELD

in the coastal trade can also be 1n1p1 oved

Dver¥ iy {dh - oo

 wiThe total amount of cost-saving out of whole transport

vicos eXpenses at the'time_ot_ opening of the port is estimated at.
a.about 110 Mio, soles (2,400 thoussnd dollars) at least.

R B R O T A L A A

( ) Improvement of dtstributton efficiency
z{’f ’ ;

Except'the port of Salaverry, all ports in neighbouring three

HERELY B
States were constructed in 19th century and loading and
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unloading of car'gcbés aré carried out by bargeé because of
those wharfs' struclul al features, Uf)oh c:éiilpletion of _
related pr‘ojects undér way in those neighbouring districts ;
the volume of éargoes pr odut;ed there would presumably

mcrease to a gr‘eat extent.

) The mam px ojects which are presently undev way' are, _
. ‘agmculture in Jequetepeque Zana dlstricts, development
o of Michiquillay Mine, mdustmal deveiopments ma ﬁly for

chemlcal industries in Chlclayo and COnstruction thereof

JIalge scale equipment eXpansiOn at’ Pacasmayo pl@mt for |

o :"-the produetion mcrease of cement whlch is indlspénsable

_: _for the constructmn of dams and loads. For smooth deve-
i '_lopments of these various mdush al operations, the
' prereqms1te 13 stable dlstribution of products émd yields

as Well as pmcurement of raw materials and parts.

In case of port of Salaverry that 1s cm rently takmg a role |

ot‘ a dlstributlon base 1n the area has some techniCal

,,,,,,,

fur ther expansmn of the facihty now looks to be difflcult
| '_rand on the other hand the land tvansportaiicm sy‘slem is
also encountered with some restrictwe conditioﬂs i €,
| trafflc ]ams and road congestions, suspensibn due to
seasonal and natural influence, difficully to COpe with the
increasmg cargo volume caused by the shortage of related
distribution facilities in the'area ete, - ‘I‘hei efore, the '
development of the port of Paéasmayo wlll powlbly share
the Imthcoming structural changes in thé distribution
conﬁguration in the area, i,e., subsliluting the functions
which the area has 0 far been dependlng as well ax? playing
a role as a distr ibuticm t‘acility for the increasing yields
f1 om those neighbouring dlslr[cts. That is to say, the port of

Teptr U0 o FRRe
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5-2

e Salaverry will in future meet with the change of cargo
o structure in such a way that the export of agricultural

- products mainly. sugar and import of sundry goods will be

i switched to handling of various materials related to the

o machmery industries as well as wheat and other general

‘consumenr goods and also shipping.of maéhinery and paper

| 'Epl Oducts. Furthermcn ¢, those prdposed port facilities

Cieatie

;Eand Operatlng system in the development project, ar )

o expected to drastlcally 1mprove the existing efflciency in

o _;,E_.Ioadmg and unloading work whlch will mdh ectly l*elieve the -
N _cdngeshon of iand trafflc between Pacasmayo and '1‘1 u]illo

_..as well as hghten the bm den of mvestments 1n 1and trans-

| .-.'portatlon.* e

ST J;".-Z;._' ;

Contl 1but10n to Industrial Opel ations

(l)_

a8 ‘Conta 1but10n to eXpansmn Of exlstmg industries

TA¥ already desémbed those industr'les whlch depend on

© e distr ibuticvn facxlity of the p01t of Pacasma}l0 are raines,

: ""‘;cement sugar and agriculture. In case ot‘ mimng mdustry

IR T} Cajafnarca area which belongs to the servnce range of

':’,'this pmt some ten and odd thousand tons Of copper zinc
E:"and 1ead are pr(‘)duced by varmus small and medium mines

; ;ﬁ--every year out of which approxnmately 80 % had been

s}npped fr om the port of Pacasmayo untll 1965 while it

: -:.-;'drOpped to only abo‘ut 20 % in-1970 and none in recent years,

By tne pr‘OpOSed port deveIOpment it is possible {o reduce

(i :-=_;.lthe inland freight between Pacasmayo and Trujillo but above

ek all: l,he largest one is- Michiquillay mine which Is planned to

o pr‘oduce some 3?0 000 tons of copper concentratcs per year,
--Besides, there are 10 mines which are presently under
prOBpecting in Ca;amarca area and are expécted to be
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deveIOped in near-future and in this rospect the x‘eductlon _
_in ¢cost will favour the realization. of such pr ojeots and’ plans o
-and a sevies of effects such as. utilization of undevéloped '
resources, impacts to the deveIOpméut of surrounding area

- as well as earmng fOreign exchange from thése eXpor

In*oducts. R B SRS LR L S

'Secondly, ‘this develépment pro;ect mll b1 mg cOnsider‘able o
) j'merit to Pacasmayo cement plant \vhich is 1ocated almOSt
N adjacent to the port oi Pacasmayo and supplying the cement
to atl’ northern aréas fl‘Om (,hlmbote. ‘The northem area is_. _ 

" now’ highlighted hs an Jmportant districf fOf' the activation

“of the mdustrial dEVéIOpments as weﬁ as accelerahon of
~ local integratmn and huge aménnt of publle inveslment is

being planned for constructlon and develcpment of varicus

...... . e T
B

‘l‘”rr

roads as well as. basxc infra- structut es such as dams ‘
jr rigatmns and canals and also for industrial activatioﬁ and e
‘ _socml developments and undel such ¢i1 Cumstances, the 8
demand of cement as a basm matemal 1s greatly anticipated. ., |
| so that the production capacity of 320 000 ton m 19'?5 is gomg o

'I‘his trend in demand lS expected to l'unther contmue at

fan*ly high Ievel though no drastic mcrease 1‘ for;"ese_en.

In order to cope with this steadllyfincz'easipg der’r?_énd‘,f‘tit:* 2

is l‘earéd,that;d.epende'n'c‘:e,on _exiét'illg_ excldsiyg'.-.vé_lliéles RN
would not assure smooth supply, in tﬁe»t‘uture\;ahd"conSéquently
it seems inevitable that marine.:tfanSp'Qi]‘i ‘_.:‘:iu'st’_bfé’de'péndéd
upon partly in the future. <This will also solve the -pi-'dblems -
on urea fertilizers supplied from:Talara and phOsphoric
fertilizers from Bayovar and apart from overall effeet, the :
following. cost-gaving effects can be anticlpated compared to

land transport-- R T RN TR It s 2 S TSR S i
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'+ Reduetfon in transport cost thanks to bulk shipiients,
) Cost reduction brought by cost-saving of heavy ofl 6n
iy '.:,-';;_,_,‘_-,.:;transport which occupies a fairly large portion.in the
, -;-_,,_-ei,!productiOn costs. -Reduction In the expenses of slm-ing:.

- : ,.,—_.,-,_facility and - lightemng in the stock investment thanks to ‘

e o well arranged systematic arrival of cargoes,

R *':‘Thlrdly, the contributiOn to agmcuume which is the main
-=-‘-industry in this érea is greatly expected “That is, first

it E“fof all the inél‘easing yiéld of l‘ice has to be highlighted

AL -The 1‘1ce has been taken up as One of the tutme pr ospectwe
*"“ff-?'expoi*t CargOes in hne ‘with the wcrldwlde deter iorauon in
e -"{__?-:'-j"its demand and supply sitnatmn and thc agricultm al p1 o,]ect
Gt fop 'Jequetepeque-Zana clearly Specil‘ies the' pé\vcrful .

' -'promotlon of ricc eprrt substituting the 1mp01t. .

s ?’The preject is auned at improving the unit hal*vest and

 Tyiéld by $w1tch1ng to IRR plant bréeding ‘Which wxil be |
Y ‘:’réahzed by mass fei*tihzatlon coupled with the COnstructlon
i iof watér tl eating facihty by belte‘t irrigations.

; On the other hand though the cOnsumptmn of fertilizers
o will mcrease due tc this prcgect it, 1s also eXpected that
i mthe transpcn tauon expenses wnll be reduced by apprOxi-

i :.j.?::'rmately 2 % - 3 % of the dxrect prcduction ccsts excepting
o personnel cost ccmpa: ing with those expenses incurred in |
( '”:case of extstmg transpoxt via Salaverry or land tr anspclt

but above all the blggest effect wul bc securlng of stable
mass distmbution and handling thexeot‘ to cope with the
seasonal concentrated rush of demand. Furthe1 more, as
far as r{ce is: concerned it wiil be possible t6o mass
transpcwt to Lima and Arequipa area which are the largest
“pibe cénsuming areas and thereby the stable cupply of rice
o ‘can be e’e‘c'ni‘e'd ‘for those areas and at the sami¢ time the
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pr oblem of one~51ded cal‘goes of coastal tr adss will also _'

- be SOlVGd :_.é ._i:-}ﬁ R R CITE RICRC I i SN B ;'7'5 S

' "-'Regarding s'ugsr industry, a’ pzei’im{";irdduéisg 5'sp‘15r6xi.n‘iately
25 %~ 30 % of the country's output is 166AEd &Y potnt & bit
 beyond midway to Trujills; Though the merit from the |
‘transportation’ expenses is i.'lb_t'ﬁ‘i(icif{vﬁé‘ﬁ’iéoinij‘ét"ed with -
. those of the:pdrt of SaléVérf‘j‘r, sugar, cané pulps can be, o
_ 'supplied to papsl mills in. Trupllo and thel‘eby Overall
S ‘tranSport power. 1nc1uding the change of cargoes in, the port

‘of Salaveny can, be. slandardized ‘In.view of quality- wise

o stability of sugar as a merchandise systematic storage and

ad;ustable despatch and shlpments are now possible and
_ thereby the port can play & v1tai iole as buffer in compliance

w1th seasonal ﬁ.uctuatlons 1n volume. b b

Anyway, tne_ sugar lﬂﬁi,kkst,l.“_-,‘f is & promising one in'the
 nolghbouring area with sugar canes which provide igh

© added value like fruit and alfalfa and thanks to this project
the flnal outlet of sugar cane gx‘owing can be assured and-

in additmn due to the recent development of sucrése induatry |
the sugar cane is now bemg high hghted as a raw ‘material .
for Orgamc ehemical industries and in view of demand of ..
times to secure foodstuffs resources, the sugar cane demand
in the world is qmte promising. ln this respect, the project
will pmvide a motivahon to those related industries fn this
area for further productidn increase and consequently it

will contmbute to the local development and progress as well

- as impx ovement of nation's economy. RIS o

In addltion to the ab0vs maln agricuitural pr oducts there
isalJ equetepeq_ue.proj_ec.t_ targetting at expanding thé
exlsting palto pear acreage by 10 times. | In Cajamarcd
disteict, 17 % of whele outgoing quantity was shipped
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,_to Lima in 19'13 and in view of keeping the. ﬁ*eshness of

TR &thls fr ult thc prepar ation of mass tt‘anspci taticn means

. will contribute to its sound development. Ccnsequently,

i'.a basis for fruit gr owing can be prepared so as to reach

T Optmmm income per hectare -and thereby: seiectlcn of kinds, .

PPBSGI‘Vatlon and processing, quality-wis¢ npgrading for

CL packings and ‘production of canned fruit wculd materiaHZe.

This will further lead {0 rur al devclcpnlent and imp1 ove- .

' ment of wclfaie standald by higher income for faimers.
Likewise, such as tcmato, cucumber and eggplant genei ally
: 'called hcitahzas are also evaluated to have the same ‘
“'possibllity and can be expected to prcvide similar effects.

Parhcularly in case ‘of Zana area the 51te 1s said to be

' suitable for to:nato glcwmg and 1t is expected that the

| "additwe value for thls vegetable can be i'urther enhanced by
"'preparing the 1'elated processing facility in the harbcur for

‘ commercialization.

‘ __Besuies the above mdustries, those dwindling ser vice

. -industries such as restaurants, . hotels ete, are expected _

. ;;__. to revive with the reconstructicn ci‘ the hat bout and

increase in the VOIumc of cargoes which activates the

' function of the port once agam. '

_ ‘,,,The numbel of trucks, related vehzcles and other consumer
... goods carrymg_vehicles entering into the town in line with

_:-:the. Operaticns cf the port of Pacasmayo is totally estimated

... .at about 1, 200 - 1,500 cars per day. while the number of

_ ealhng vessels and boats is surely anticipated as 140 per

i ,}year and the service business for those crews as well as

| automotive perscnnel is estimated at about 95 million Soles

: .pe; yeat* '
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with this new sevvme businoss as a motive, the démand
 for vegetables fr mt and sea. f00c1 whxch \\ere iifif 'commer-- “
‘ cxahzed will inérease and ther eby the income for t‘al‘mers :
and fishe: man will also increase, the total tul noVer Of 7
‘which is est_nnated at 14 Mio, ‘$6les dut of:_\yhich,appro:ci- N

" mately 1/3 will favour fh‘é $urrounding fishérme whose ::

o 'p0pu1at10n and income are relatively oW and tl 8 their-

: 1nc0me will be considerably 1mpr0ved‘-”..‘- (AR

- (2) - ROIe for prOmétmg new industriés

| The backiand of Pacasmayo pOrt cOnsists Of solid graVel

layer Whlch is topogx aphically level and theréi_‘qre_' thi_s
backland can he used for providmg sands and stnls reqmred -
' for the constructlon of the harbOur rac111ty and at the same _
-"‘tlme the land can also be utlli7ed as an mdustrlal zone.
In lme w1th the Opemng of the pmt a series of transpor
service industries such as warehouse cargd collectiOn
and packing étc.—_w:lll--l_)e_ pr esumab_ly a_r;ghged ‘&b the. siteq
© Purthermoére, néw mdustuessuchasaUtonleiletyleS
and repair shops for land :ltl;é'ﬁ"fspoﬁatiﬁﬁ : _\"/'é'ﬁki:(‘;].'é'éyg-.?\'v-ill-:_also,. ;

come in,

On the other hand, apalt t‘n om above new serwce 1ndust:‘ies,” .
* the food processing mdusta ies fobr selection, washmg, REE
freshness pr eservation of various agrxcultural lix‘o_ducts
including before nientionsd fruit and Vegétables will also -
be needed, Further, néw ih’d'ustikiés"“'fd?b‘ﬁ'é'ﬁiﬁgf ”'ii.f"i'b:pping o
- and secondary processing 6f food products are‘also pre- '
sumably required and all thése new industz‘iés are quite .. |
promising in this area, Besides, other _prnm_lsing L7
industries are butéhery industry in Caj.a'_nflé't_‘?:fa digtrlet, .
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i Preservation iﬁdust_rx such as chilled processing, -

TR, T_przgggmati‘on‘ot:_tub,e‘rqus roots In Selva district by means
. ...0f 1g0tope application, Bagazo which is & pulp of sugar
i, CBnes can be used for the raw material of cardbdard

manuracture whlle the high molecular chemical industry

. materials accOrding to neeessity.

- Furthermore, woéod and log‘é'Cat-riéd.'tii’r'-'ﬁuéh"'(?éjaﬁ'iéii‘ca ob

~“Marafion river can also be taken into c’onalderat'ion for

| » "_pl‘OceSsh‘ng‘ in view of utilization of resources and availa-
o bility Of the nearby distribution facmty. |

1f .,_Thpkexpansi_qn__ of trade brought by the ‘lncreaslng vohime
suse: Of cargoes will-organize some 17, 600 craftsmen and secure

oo thele ga{_és, channels who havs been making & scanty living -
.. by making the traditional pre-Inca artistic handlerafts

-, .which have a bright futuré for export from this port and in

-, addition, . setting up of retail and wholesale shops is algo

L =anticlpated

it Af_t‘e‘r”somé'tlme'iﬂ-’fufuré‘,' the development of automotive

“industries in *Tr_"u'jl:llb"wi!l'p'oi';éibly“bring rélated manufac-
L .__;grmg,iﬁdustrieg as well as éésembly type 1ndu_str1es' such
.. a8 electric industry in view of the advantageous locality of
T,-,_.‘»:',_t.l_ﬂa aréa -as.a key base for both marine and land

i+ . dransport in addition to Its relatively high labour standard
- (non-illiteracy rate is 85,8 %).

LN
i Ao

‘Besldes, it 18 also well concelvable that the future develop-
“ment of copper mines In Cajamarca district will bring the

refining industry to this area and as result the establish-

. . ment of the fertilizer indusitry will be strongly promoted
. :: because of {ts locality boing close to consuming areas,

YE 4
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. Anyway,- glvil‘lg considération (53 th’e lbcal h‘éfﬁé land '
S water, électric powez‘ manpower etey “in’ this‘dr oa, [
~+ “¢an be said that the area has sufficient aph{udé‘as an
o ifdustital zcmé with |emarkab1y high pote‘ntial and the ,
openmg of hew Pacasmayo narbdir wzll‘possibly imtl,ate _

‘the: comin‘;g of hew indushies. itk At

_ Effects {0 Local Society and Inhabitants .., youi o

(1) - Inc:'r-é‘as‘e”in=iﬁc‘oﬁief‘:«"; G sty g sk Eaiis
vl , . L Tk 1 1 ii "‘
‘l‘he surr Oundmg dlstricts of thxs area comprlse a lot of

CrpE’ il£\ ; i '\ i Ef.:, '%!llt

. farmers a"md reducttbns in dlstmbuuon costs for fértitizer 5,
RREIERUE rlce;: fruit and general sundlies are’ considerably big and’
cat b fupther thelr incomeé 6an’ aléo Be 1mpi‘0véd by the direst
T COmmefciélizatloh of those” fl‘uit-and?yegétablé‘é-wgether
- with incieasing demand for thé nelghbouftiiy harbour

e service dndustries. In othed words,  thanks {4 the develop-

oot ment of port facilities for the distribation Fenthe in this
area, those neighbouring remote plécé%‘\‘_-}i‘li? siddenly
_ conyert to suburban farm villages whils the dired avdund
‘Pacasmayo will be reconsiruted as Key distribution center.,
. - Under such consideration, it 18 présunted that tHe increase
in income brought by the opening 6f the harb6ur will bé
113,000 soles/year pex h’ouseholds-in'avérage'iﬂ: the country .
of Pacasmayo and appn oximatély 1y 000 soles/yéér in

Y
FEREF
i)

Cajamarca district,” & o5 2 wrndv el

Lot R R TR e
It faiie P, .u oo ‘}s |

(2_)_ Ste engthening of social integrauon and imp;qvements of
. adminish« ative efficnency i __,”_,,;,;._ el it

Thanks to an. mcrease in related démands and néw employ-
ment in line with the opening 6f the niw pm*t faclllty,
population of 6, 7256 which drained out from the Province of
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Pacasmayo during 1964 « 1972 will gradually return to " * °
_this area and such a population drain will nol ogeur s
~ much in future and thereby the country's cultural’ chiar acter-

1 istie. Of fr iendliness and companionship will be strengthened

”1 esultmg in social slability.
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SECTION 6.

6-1. .

(1)

B N

B AR

HERS BT B S I R
v

Income and Fxpenditure Of‘Project . ;{,.:..__:_,

_ FINANCIAL ANALYSIS « o s eriiy

- ;':‘._‘_.,-'“ :

Development of InVestment i‘or Ha1 bou‘ﬁ Constn uetibﬁ

foive Ty L
in 1 000 DOIIax s -

(K

78

9

80

8L

Basic port facilities
Machinery equipments

B uilding's

1,200

4,000

9, 000

9,000

1, 000

l 000

5,000

nse0 fo

Total

1,200

7,000

_9._000

11 000

Amount of [I]VEStl‘!‘lent for Port hxpansmn
' in 1, 000 Dollar

Year

83

84

\Y

Basic port facilities
Machinery equipments

Buildings

5,850

5,850

10, 970

Total

5,850

5,850

\{

10, 970

10,970
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{2) 4} 'I‘hé life span of hal*bbm facility a’nd equipmelﬂ

“J‘.'ég'!.."'r ‘s

_h.shmated life Span ol‘ hm bmu faclhties and slruclur es is
L shOwn belmv |

. ~Unit ¢ ¥Year .-
Basic port facilities | 50

Machinery equipments .|’ 30
Buildlnga - 30

.-_';EFOr tht)se portlons which are expauded the basic facility
D is subject to a 50- year dept eciation vam 4th year (fn*st
O n expansion) and 9th year (second eXpansion) respectively.

‘ !The method of depx eciatmn -

_;;éz-;j-‘r.,'z"z G [ Flat rate method wzth resxdual book value of 10 %.

. I L . )
LLEROECRPARSE N I LS F IR L

- Loan repayment plan

The loan a: rangements will be made by the Government of
o '_ Pe1 u, internat:Onal ovgan and [oreign country. Specially, |
- ‘:r,:;._‘the shoxt term IOan is to be arranged by Peruv1an Govern-
' ment whlle the 1est is to! be the 10ng term IOan. The rele-
e FEFLIEEY
-._,-,4;,vant rates of interest and 1 epayment methbds are’ assumed
R as follows- '
: Fm‘a'ncmg : Per%: entage Interest
- wooorgans -, 0 | ofloan ¢ - - of 16an
SRR ET R A : Rt
' ~ péiuvian " apw ﬁ
- government 40 % 7 11 %
Internatfonal {7 "
monetary 30 % 8 %
s l-'lnstitutions : :
-4'\"F"'F01-eign i - T
e obo o 809 5o
r'f;_:'coumrles ‘ ' L e

Repayment methods : FOr Peruvlan (.overnment, l‘ree

BRI

formula wlll be applled whlle for both international organ
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and foroign country, Gayear um edeemable period is
applied with 20-year 1‘epayments and interest t6 be paid
* during the um*edeemable per md and the p1 mcipal is to

be even ;_epayment.

(4) Annual maintenance and management expense I

'I’hese are personnel cost for the management of tne pert,

niaintenance expensé, ‘mateiial cost ‘and othet‘ expenditure.
~In this stage of income and expendll.ure planning, the

slidmg rate is assumed 80 as to éstimate A pattem ‘tor

o i1n 1 000 us Dollars

B -'Expenditures. _ Fix}St year - 'Sliding assumpuon
Personal expense' . 644 . 15 % increase every
N O T S T
Maintenance | 451 R % increase every
e el B R LT A iz~'=two years
Power expenéé i h .-"2'4‘_ 5 % 1ncrease every

=i thi‘ee years

Miscellaneous _ R BT % ;ncre,_ase' avery
: ' . ye,ar.-_- o

Méterials a 1 '; 10 % increase every
' ' : Co ' year o

EXPLANATION ' OF ITEMS OF EXPENDITURE

Ldbor Cost . R _
Since Pacasmayo will be a newly deveIOped port it would be
necessary for all port terminal workérs to undergo trainlng in their
respective duties prior to opening of the poxt. Wuh the effect of this
training upon efficiency considered, 1t has been aSSumed the;t the
number of personnel estimated to be’ requlred in 1985 s\-ould be ready _
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-at time of port opemng in 1933.
I compntatiOn of unit labor cost the financial data for Salavcl‘l‘)' |
- Port furnished bv SRIR\'BI‘I)' Pon Authority was used as veférenco and -
a labor cost of 100, 600 Soles per man por year in 1983 w as assumed

~ Of the cargoes handled general cargo especiall), which has &
high prc-poxtion of labor cosl was assumed to iner ease at ati annual vate
o1 % during 1985 to 1990 and also taken into considevatlon the.gize of
| vessel and form of calgo handlmg, the number of port terminal \'.orkor
- required 1ncluding office .- wmke: s was assumed as, 290 men m 1983 and
| 440 men in 1990 which is an a'\nual incr ease of 6 %
| | - e torecasting of the increase in 1abor cost per man would bo
: du‘ficult at thls stage but if mcrease of 8 % ammally is: assumed*

(1 08)7 1, ?14

| Therefol e, in, 1990 the lab0r~ cost pex roan would be appl oxirnately
10, ooos:ﬂes._‘ .

_ From these assumptions, the labm‘ cos! at timo or poat Openlng
in 1933 would be ' | |

lt;-‘f-

290 mén X, 100 000 Solesfyv =(29, 000, 000 SQléB/.yealf R
Also the labor cOst in 1990 would be-

NELIPIR

440 men x 170 000 Soles[yr r 4,800, 000 Soles/yeav
Y -Inc_-reaserin labor cost frOm 1983 to 1990 would be ¢

Ty 800 000 ~ 29 000, 000 = 2, 5793
= {1 + x)7
0.14< x < 0,15

_ Therefore, the annual rate of increase in labor cost for Pacasmayo
: P ort was assqmed as 15 % and this rate of increase was also assumed for
years following 1990
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D\,pn eciatwn Cost

R R EUE St SRR M AT SITISCE AT SR

this cost is c-mitted

[Part's and Maintenance CoSt T

follows

TG rooo ooo Sotes

Approxlmately 30 % 01‘ mvil wonk cost _' )

4-2 .=>_ ST

Appr oximately 5 % 01‘ eguigmen cost L 4 300 _0{)0 Soles 8
Dredging - 150, 000 m3/yea; % 80 Soles/m3 12 ooo ooo Soles‘
: (Note l) i L
~ To 1al | 20 300 000 Sc-les

h'.l_:{‘? A ¥

type 0[ ulbble mc-und breakwater plalmed fox Pacasmayo Port wh:ch was -
eonslructed more than 10 years ago at nelghbomng Salavem{y Pbrt has

not r equired any mamtenance wor k. (Excluding extensibn pdrtion)

ot - RN

if proper cons:derahon at tmle of contractmg eargo handlmg o
equipments is taken, lat'ge expendltures for detS and mamtenances of .
cargo handling equipments should hot be necessary, actualiy, at mitial ) - 7.:2'
stage of port operation. me these pomts, : cost mcrease of 5% _ o

every 2 years was conmdered

Note 1 : Dredging cost of Salaverry Port furnished by ENAPU wa S
' used as reference data, Yo
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- Elect:‘lcity and Watex Cos

I'

R Electrlc power coét

| O Assummg an annual electric power demand of 1; 000 000 : o
KWH and unit cost of 1,00 Sole/KWH

, .Annual electric power cost .f;.l'.‘oog',o_uo So;§s . (A

vy B o
EREEIL S L B S {378 .
R iy i b g

_ - Annual t0nnage of waten supplv to vessel 100 000 tous
S ‘: ";;‘j __._ } ,.; s . S

o Annual tolmage of water supply withm tezminal _ '
o SEE | e : 150 000 t0ns '

:'T'qtal ._

‘ : = Total, - . ,2_50,. OO_,O ionﬁs
'If unit, c;ost of 0 4 Soles/ton is assumed;
f‘;['he apnu;al water supply cost = 100 000 Soles (B)
i ) !‘ 3‘ ‘ j ‘f;“(;"!,;- ‘7:,: sy B A

o Therefore 1 Eleotl ncnty and waten ¢ost = l 100 000 Solos/yeav (A) + (B)

TS I RS
3 : f H‘ 111': BEE A H

| RU AN At this stage, smce ‘the route for power transmission, water
'volume gt Qhe sourcc and locatlon of related plants are not yot detormincd, '
_approximate unit cosl was hssumed, Cost increase 18 also probably
bpheved to be of pohcy coat naturc, 50 a uough figure of 5 % increﬁse
every 3 yeal ‘5 was aSSumed

’ f\ AR g

Thé a}nou‘ni o[ elech 1c1ty and water used should not fncreaso

!_

greétl} SeeN - h‘ém the' fmm of usage,
. _ TR

bff_icé"O‘oef»hé'an-' :

J e,
E Ayl f'1~’-'1

A monthly 0verhead expense of 50, 000 Soles was assumed
~which would be 600, 000 Sotes/year.

Overhead ¢xpense was assumed to Inerease 10 % annually by

- taking into cdnéideratlm cost and cargo tonnage increascs,
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Material Cosﬂ o o T Ly ﬂ-{ ol 3

Annual matex ial cost of 500 000 Soles was assumed with annual

inerease. of 10 %- ST e ey r el e FRUEIIECT

(5)  Annual révenue to harboux < T

in 1, 000 US Dollaxs L

. Revenue = | Ff‘i_r;_ét: year "-'Slidmg assumptién

Copper concentrates ~ [ 116 12 % per yéar up to,;f, :
S e e yeara T ]

.33 % inerease per.
:year* f’rom 10 yes{r. '

 Agricultural products | - 1,213 19 % per year up f.O'-:<
- . E A S § _:_4th year ) : -

“14 g'peryear irl"brrl"f"a :

\Gth year. to 9th yeat“‘ Nk

- year from lOth year

CCement o Tonosf 21200 [ 32 % increase pev
S I R 'yearUpto4thyear,_ B
|25 % per year from 5thl
.. year to Gth year
23 Yy per yeai- from
- 10th year. . e

Fertilizer S e 25 %ihci‘é’é%é" ‘p’ér’ 'yéé'r
S - b coup to 4thyear
- 28 % per year from
5t yedr to 0th year
18 % year from 10th ..
year . '

‘Oil- : 746 _ 1_4.% increase Pel" 'j
' ) - everyyear -
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' ‘I"hé ~opening of 'Pac‘:asinayo' Port  would- ieduce thé
fr eight of land h‘anspOrtation to Salavemy Poxts
B 'l‘his prO[xt has been given in compai ison between this -
1‘eduction and the cost of the land transpol‘tatlon leplace-‘
able by the marine, and estlmated by forecasting the
_=transpoztation foun and quantity per 1tem. . '

'The shdmg rate has beén set by mumplymg the mcreasmg |
rate of cargo, subshtutable rate fcn land transpm tation |
--and mcréasmg rate of the reducnble unit pl‘lce produced by
'rlsmg of fr elght level,

W-Table 4*613 and Table 4 614 shOws trlal calculatlons on
iong term revenue and expendxture figures accor dmg to .
the assumed basxc items requu*ed 1‘01‘ the abéve revenue
‘and. expendltule plan. ' S ' - '.
'(Table 4. 613 does not mclude thOSe portmns fdr e}tpansion )
Pro Oflt will appear at Bth year ($377 000} and dxssOIution of
accumulatwe loss 1s i‘Or 13th yeaf‘ ($? 431 000) whxle the
completlon of short term loan repayments is for the 14th .
-;year and thus fah‘ly hlghly efiicient payablhty is: anheipated

zTable 4 614 sh0ws the estimates including those p01 tions :
_:of expansmn. In this case, prom wxll appear at 13th year:
—($1 393 000) and dlssolution of acéumulative 1088 is for

"18th year ($19, 642, 000) while the completion of short term

loan repayments is for 25th year,
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- 6-2 Proflt Index and Internal Pl ofltablhty ' ’_ _;' |

The annual pr oflt index ’against the harbour investment is
expressed as the mcreascd part of gains brought after the executien

of the investment pr oject and the expenditure is also eoxnput“d as_ i

| before mentioned - Ee R T e U
‘The evaluatmn for the investment is being made based on

these pr0f1t and expendntuve. . (m this case, lean and l*elated interest

are not taken into eons1de1 ation ) : ‘ _ T
AN proht index is expressed in the form of "eash flow ',

;The dlscount rate that equalize the cu: rent value agamst whole eapital
mvestments and the cum ent value of a series ot ttme lagged cas‘n mflow, b
is regarded as 1nterna1 proﬁtability. This disceunt rate stands f01 the

: pl‘Ofltablllty agamst whole capital mvestments in the prmect and expresses g
'interests ol‘ investment pr oject itself The rate obtained frOm dxviding »

the net present value with 1ts capxtal hwestments (N P, V.) is a SCale , f
to measure the am0unt of N.P: V per 1nvestment ’umt and also a eharaeter
| index to judge the profztablhty of the preJeet ThlS prohtabllity index :s
also a scale to measure the mvestment proﬂtability of the prbfit index.
Table 4-623 shows the result of calculatlon assuming‘ the discotmt "
rate of N,P. V. as 10 % and 12 % respeetively. The P, V. 1ndex is 2 69
incaseoflo%andi 49 measedfl?% _ SRR S
_ ~ The internal profltabillty of whele pro;ect is indicatmg 15 58 %o
from which it can be evaluated that the prejeet is well payable._ HOneyer ‘
the trial calculation for the pro;ect is based on 35 years including _' S
construction and investment pelied and when caleulating the’ same st:eo:-d-f"_;-' ;
ing to 25-year basis, the 1nternal profitabillty is 11, 31 % but the P V.
index 15 0,54 in case of 10 % and 0 19 in case, of 12 % E g
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6-3 .. - Recovery ofrlnveStment and Risk Analysls

“In the befon*e mentioned trial calculatiOns on investment
'-ﬁprofitability of the profttabllity index the loan and r elated interest

. were not taken into consideration and in this calcuiatmn the invest-
Sment lﬁrofltabllity is being sought based on the initial income and
:i"f"éxpenditure plan. - ' ' '

. Excluding those lncluding lhose |
portion of portion of |
. expansion . | expansion

. -;Il']!\;.i‘e‘:gﬁ;l‘l-é-ﬁt ;pi'é:.f'iféb'il'i'ty _
al‘t r payf th t L - S

 after paylng the interes 13,539 10.76 %
(Retur‘n = prbﬁt after R

“tax + :

depreciatlon)

Investment profitability
- with reimbursement of the

_imerest - 17.33 % 15.47%

ffﬁl(Return = p1 oht after
' tax +
oo depreciation
. '_+ long term
" “and shoxt term m
loain‘ imerpst)

Period of reccuyery

"‘“of mveslment 2.0. 6 year 25,1 year -

| _Though the loan interest is being assumed as 11 %, 8 % and
: . 5 % vespectively in the income and expenditure plan, the project is -
. Levaluated as (‘airly feasible investment profitability even comparing

“with the promability in case of giving consideration to additional

investme_nt.

) NexfJ the item of port revenue and expenditure is being
extracted from the revenue and expenditure plan and gensitivity and-

risk analysis ig given by providing a certain margin to said item,
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Since those items of revenue and expenditure are’ based oh vhcertain

factoré. which require a cerlain spot assump'lion' iriévitably, }hé sensitivity

analysis expl esses the profltability as a relative freq\tency in gase of

fluctuatmg by + 5 % every year, .o

.f"

lh\l -

T D Ter

In case of the risk analysis, the probability calr.:ulatiOn ic-; heing

made by gwmg a margm of +10 % every year mthout umt‘o: me fluctuatmg

both port v evenue and expendature like the sensitivxty analysis. The

Bi‘luctuat,irdn of

IR SRS

J H

{0110wmg is a summary of 1esults obtained from the sensitiv;ty and viski ‘
analysis from: whlch it is notlced that the average pr ohtability stays :
o oar ound 15 % and l'i' % roughly thh normal d1st: ibutiml. (See graph ) | i
Table 4-631 Results of Sensltwity and Risk Anaxy‘s‘is 1 SEREE
{execluding those portion of expansitbn) afii "-f) ‘
. o . L < {

A:v'efagg- )
profitability

13,5287 %

17.3258 %

13 5254 %

sensitivity - Port Revenué - o Po:tExpendltme =
anaiysis ' ' : Pligioea drendnaeal o

] ¢ ?,-..i._;+ iatbiie :
Inte'L est. 01" o ; _ R S RRESEAL "
1nvestment Type | Type Il .-TXP;? Lo 1. Typell !
1ecovery : S o v }
Sirmulation case | .- A B C BV B '5 |

17 3276 %

: ‘.,1_.'9'-29?0?5

. 428 -

qal%iance : 10,0146 . 0.6093 | 0;00‘11_'-7_:\.‘,‘
de\uation 01209 , 00933 0-0333 . 0.0272
range (2 ) T . . LT .AI- ius --
S 13,7705 % | 17.5184'%° | 13,6880 9 17 3819 %
R S I AEAS EE TR M ".-:’;"i.f,-'lg".‘:“,- Ty T
e Tk
‘;;{f AERSE




Type 1 means the investment profltability dux‘mg construction

after paying the interest while 'I‘ype 11 the one dumng construction with -

the reimbursemem of the interest.

~ Table 4. 632 Results of Sensihvity and Risk Analysis 2
 (Including those portion of expansion)

Fluctuatifm Of

- 429 -

" sensitivity pPort Revenue Port Eipenditure
_ analysis : R '
Interest of : ' _
' in_vestment " Type I Type It Type 1 Type 11
recovery: . : ' . ;.

: '.Siu_‘l'ul..atiéh. e , _ ' . o
Cése ' E . . _F G . H
Averagé’ o o o o
prOfitability | . :1_0. 75?_8 % 15, 4762. % . .10. 7697 9% ‘ l_:.5. 4728 %

 Variance Q. 0229 10,0088 0.0014 0.0006
ﬁta‘?da.‘-"_i | e.isi2 0.0937 | 0.0371 . 0,0235

95 9, reliable " | 10,4504 % | 15.2087 % 10,6855 % | 15,4257 %
range (2 ) ‘e -- .- .-

SR S _11 0552 % 15 6637 % | 10,8338 9% 15.5198 4,

RS
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Table 4-635 Sensitivity Analysis -(Case B)
(I-‘Iuctuatlon of Port Revenue)

Fluctuation
Ratio

-20.00 %
-15,00 %
-10,00 %
-5,00 %
_.00 %
5.00 %
10.00 %
15.00 %

20,00 %

Profitability

Ratio

15,4047 %

15,92223 %

_ 16.41288 9%

16. 88044 %
17. 32138 9%
17.75612 %

18, 16860 %

18.56644 %

18.95105 %

- (102.{;7.'%)

Relative
Ratio - -

(88,90 %)
(91, 0 ) N
(94 72%) .

( 91.42 %)

(100,00 %) )

| {104, 85 %)

(107.1 5%)

(109, 37 %)

[y

Table 4-636 Sensxtxw.ty Analysis (Case ).

Fluctuation
Ratio

~-20.00 %
-15.00 %

-10.00 %

25,00 %

. 00 %
5.00%

10.00 %

15,00 %

20.00 %

Profitabill_ty

Ratio

13,54474 %
14.06439 %

14, 55662 %

15, 47231 % e

'_15 90105 % R

16, 71037 %:}‘

”'_17 09409%';1 L

" (90, 909

1502497 % |

_16 31317%,;_ .

- 432«

(Fluctuatlon of Port Revenue Poruon oi Expansxon)

1

Relative
Ratio

{ 87.. 54 %}"- L

(94, 08%) :

{ 97.11 %)

‘-ﬂ. (100 00 %)
(102 T
o (105 43 %)f
: (ms.oo %)': .‘-, i

{uionas % <

- Period of Recovery

(Ye_ar)'
54,0
2.0

a1

213

200 |
189

SRS

i

:,"

Pe.rlod of Recovery ,
(Yea; ) '

29, 1’

28, 0 =
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