Chapter 3- LONG T ERM DEVELOPMENT PLAN
A. Precondition of Calculation of Physical Requirement

- 1} Channel

1.  The port of Guayaquil has a long access channel in Estero Salado as shown in
Figure 1-6-7 in PART 1. The design dimensions of the access channel are 945 m in
depth and 122 m in width. However, due to the progress of siltation/sedimentation the
actual depth is likely less than the design depth.

2. The seabed level varies according to different data sources. A sounding survey
was conducted along the navigation route from the Boya de Mar to the port area in this
study. The result is shown in Figure 11-3-1. Through this data is along only one line,
the data gives valuable information on the present situation of the channel. It is clear
that some parts of the channel are shallower than 9.45 m and that sedimentation is -
advancing.

3. On the other hand the amplitude of the tide is approximately 2 m at the entrance
of the channel and approximately 4 m at the berth. The ships going to the port can use
this tidal benefit.

4,  The operation under consideration of the tidal benefit is adopted for navigation
through the access channel. In case of a ship with draft larger than 32 feet (9.75 m),
special permission is required while a ship with more than 34 foot (10.36 m) draft has
never entered the port.

5.  An entering/leaving ship with draft less than 26 feet (7.92 m) is able to sail in the
channel at all times. In case of ships with more than 26 foot (7.92 m) draft, the time
when they are able to enter the channel is restricted. According to the Pilot Division
the following way of operation is presently adopted.

ship with draft of 32 feet (9.75 m) to 34 feet (10.36 m}
; at the time between HW. and 1 hour before HW. at buoy No.5

ship with draft of 29 feet (8.4 m) to 32 feet (9.75 m)
; at the time between HW, and 2 hours before HW. at buoy No.5

ship wuh draft ‘of 26 feet (7.92 m) to 29 feet (8.834 m}
; at the time between H.W. and 4 hours before HW. at buoy No.5

6.  On the basis of the present situation and through review of relative documents, the
present design depth of the channel, 945 m, is adopted as the depth of the access
channel in the Master Plan. The reasons are described below.

- 7. According to the interviews with the agents and the personnel of pilot division
- there have been no requests for a deeper channel except from bulk carriers.

8. From the situation of the ports and shipping route along the Pacific Ocean coast
.of South America, full introduction of large draft ships cannot be expected for sometime,

9. Concerning maintenance dreading, APG makes efforts to maintain the design depth
of the channel but the channel cannot be maintained per!’ectly From the engmeermg
aspect, siltation will’ progress more rapidly if the channel is deepened, and require more
effort and money to maintain the planning depth.
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10. In addition, necessity of the continuous dumpmg of dredged matertals will be a
problem from the viewpoint of the environment, especially in connection with the shrlmp
mduslry, as the volume of dumpmg wnil increase in case of the deeper channel

11.  The Master Plan should be prepared under the idea that the depth of the access
channel to the port of Guayaquil has been decided as 9.45 m,
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Figure 11-3-1 ‘Depth along the Navigation Route In Estero Salado
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2) Standard Ship Dimensions in Planning

12, - The standard ship dimensions in the Master Plan are decided on the basis of the
result of the forecast of calling ships and the physical conditions such as channel
dimensions. : ‘

13, * The depth of navigation channel consists of the draft of ships and allowance which
includes various kinds of elements concerned. In general, however ten percent of the
draft is required.

14. It means that the channel depth of 9.45 m corresponds to the channel for ships of
8.6 m draft. However ship navigating in the access channel can use the tidal benefit,
The tidal amplitude is about’'2 m at the entrance of the access channel and 4 m at the
berth. - Presently ships with over 26 foot (7.92 m) draft enter the channel at high tide
under the controls described earlier and the deplh of existing berth is designed as 10.5
m under MLWS. Under the asswnption that the same operational system should be
adopted the standard shlp dlmenswn is decnded as 9.5 m of draft in the Master Plan.

15. " According to the lechmcal note of lhe Port and Harbor Research Institute in Japan,
the dimensions of ships with 9.5 m draft are as in Table 1i-3-1.

Table 1i-3-1 .Sta"ndard Ship Dimensi(-)ns

Ship' Type DWT Length Breadth
Container Ship 19,000 180 m 26 m
Conventional Type Ship 17,000 155 m 22 m
Bulk Carrier 20,000 160 m 23 m

16. More than 9.5 m draft ships can go through the channel during high tide. This
factor should be considered in planning the dimensions of facilities at the port area.

3} Ships by Cargo Type

17. At present each berth is used by various types of ships. However at the slage of
the Master Plan, the ulilizalion of each terminal will be specialized according to ship
type. Namely, a container terminal will be used by container ships and a bulk terminal
by grain bulk carriers. Other berths will be used by conventional type ships so these
berths and their backyard area is reffered lo as a mulli-purpose terminal in the Master
Plan,

18. In case of conlainer cargo some are transported by full container ships and others
. by conventional type ships. The relation belween the volume of conventional type cargo
-and that of container cargo transported with conventional type cargo is assumed to
remain the same as present. Under this assumption the share of container cargo
transported by full container ships.

19. The relation between cargo and ship type is assumed as shown is Table 11-3-2.

Liquid bulk cargo is handled using the existing equipment for liquid cargo at bulk
terminal.

i1-3-3



Table II-3-2 Relation between Cargo and Ship Type

“Cargo Typé \ Ship Type Contajner exduding banana B_a._ria’n'a o - : Other Cargo
Full Container Ship 4 part of contalner cargo all of ¢ontalner cargo .
Conventional Type Ship a part of - container cargo box and pallet type cargo | cargo besides below

C Bulk Carder - . - | grain and liquid buk

4} Berth Dlmensmns

20. . Berth dimensions are dec:ded on the b331s of lhe standard ship dimenswns ln
' general the length and. depth of the berth are requ:recl to exceed the standard sh:p
~ dimension to provide some. allowance E '

21, In the Master Plan the depth of the berth is p]anned to be the same as exlsung
facilities in case of expansion of berth next to the existing berth. But in case of
developing a new berth at the western expansion area, the depth is planned as 11 m
for larger than standard ships going the channel at. high tide.

22.  Container terminal berth length is planned as 220 m in reference to the recent dala
of other development plans. In case of a multi-purpose terminal it is planned as 185
m to coincide with the existing berth dimension which is enough for standard ship
dimensions of the Master Plan. -

23.  Bulk carriers enter the port with the draft correspondmg to the depth of channel
at the calling time. Therefore bulk berlh dimension w:ll remain the same as at present.
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B. Efficlency of Cargo Handling

1) Present Situation -

24, The efficiency of cargo handling is reflected in the productivity of the port. -One
of the most simple port productivity indexes is the annual cargo throughput per berth.
This figure is obtained from data of APG. However while berths in the port are
designated as conventional berth, container berth and bulk berth, in reality, all bérths are
used by various lypes of vessels, Therefore the figure 370,075 tons per berth obtained
by dividing annual cargo volume (3,330,675 ton} by the number of berths (9] means the
productwnty of the port as a whole.

25. Cargo volume divided by berthmg times at each berth also reveals the produchvny
of the port. The figures are obtained from statistics of APG. The figure in 1993 on the
whole is calculated as 58.51 tons per hour.

26. The ratio of the ume occupled by vessels to the total operation time shows the
situation of port activities. The ratio for ecach berth is calculated on the basis of data
in statistics of APG as follows, The 1993 figure is calculated as 0.72 (56923 /78840).

27. ‘The cargo handling efficiency is different 'depe"ndmg on cargo handlmg method and
types of cargo.  The figures above give the productivity of the port of Guayaquil as a
whole.

28. At this time the cargo handling efficiency is eslimated by analyzing the cargo
handling capacity by each cargo type and berthing time without cargo handling.

29, The sufficient data has not be found for activities of the port of Guayaquil. But
there is some helpful information for estimation of the cargo handling efficiency.

30. On the relation between actual cargo handling time and berthing time at the Port
of Guayaquil, the result of the investigation by APG staff from September 5 - 11 in 1994
can be used for estimation. According to the data, no cargo handling is conducted for
about 30% of berthmg time, This figure rises to 40% in the case of banana ships. The
daily ‘distribution of time without cargo handling during berthing from the result of the
investigation by APG is shown in Figure 11-3-2.
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31.  According to the above, the shares of time without cargo handling during berthing
are assumed as 40% for banana ships and 25% for other ships.

32, There is not sufficient information on cargo handlmg capac:iy Therefore the
handling capacity for each cargo and/or ship type is compelled to be estimated with
limited data ' The folowing assumpuons were made, ' ‘

Contamer Ships . '
Banana =~ : on the result of ship call of banana container in 1994

Generat ~1..on total berthmg time of fuil container shnps in stahsl:cs dala by :

, : APG. ,

Conventional Shlps o R :

Container : ‘estimation on the observanon at the port and APC’s new rule /
oo -~ 8 box/hour

Banana - 1 average capacity among three types of cargo handlmg system such

as cage, pallet and elevator system / 90.24=(69.12+43.2+23.04}/3x2
Conventional : estimation with total berthmg tlme and berthing time of other ship

' type
- Bulk Carrler 7 o
Grain -~ : - actual handlmg capaaty by inle‘rview
Liquid Bulk : actual handling capacity by mtervxew

3. The result of estimation with parameters is shown in Table 1I- 3-3

Table 1I-3-3 Estimation of Present Sltual:on of Cargo Handling by Each Cargo Type

<Container terminal> <Mult- Pu_rpose Terminal> <Bulk Temminal>
" Parameter \ Cargo Banana General | Container ) 1 Conventional = Banana _ Grafn_ ~ Liquid | Total
Cﬁ‘;‘f“;tzﬂ‘;;‘?“. 8103} 65| 64288 761,313 1 1060931 287,400} 13435
e e ity 8l w0 f s 90 el s
w°}‘;§§h§g Tme | 08 s " 00 .

T

C‘“?gexg:‘;;‘*ﬁm 3 8 63 B g1 el
T“gf’f"y:::‘““g 815 4873 8,360 95 1967 st 199 5689
gﬁ'ﬂi"fg‘:‘gﬁdh : 013 0.77 1.335 3.10% an 055 03| 90

Note{'): ton; for Multi-Purpose terminal, Bulk Terminal
box; for Container Terminal

2} Future Improvement

34. It is assumed that the cargo handhng eﬁ:c:ency wnil be improved by the increase
of handling volume per hour and shortage of the berthing time without cargo handling.
The former is related to cargo handling machme and system and the latter is related to
operational management. :

35. It is supposed that three hours are used for three meal breaks for each shift,
Therefore, at least three hours are not used for cargo handling. ' In 2010, the berthing
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time without éargo handling {except meal time} is expected to be cut in half.

36. The handling capacity for each methods and/types is estimaled as in Table I1-3- 4
The following assumptions are made for the estimation;

Contamer Ships

. Banana : most efflcien!; situation of handling based on interview
General : container handling capacily in general
Conventional Ships
Container : 1.25 times of present situation
Banana- ¢ average handling capacity of cage and pallet system
- {without elevator syslem)
Others : same as contamer cargo -
Bulk Carriers '
Grain : 80% of design capaaty

_ Liquid Bulk : 80% of design capacity

37. Because the modernization program by APG is now on-going, it is belter to prepare
'some cases in which cargo handlmg efficiency is u‘nproved Therefore, another case in
which cargo “handling efficiency increases by half is shown in Table 11-3-5. ‘The
improvement described in Table 1I-3-4 is reffered to as High Level and Table 11-3-5 as
Medium Level in the report.

38. It should be not that the figures in Table II-3-3, 4, 5 are prepared for estimation
of improvement of cargo handling efficiency in future under some assumption with
insufficient data.

Table -3-4 Cargo Handlfng Efficiency in 2010 (High Level)

<Container tenninal> <Multi-Purpose Terminal> <Bulk Terminal>

Parameter \ Cargo . | Banana- i General I Container | Coaventional Banana Graln E Liguid
Haﬁdh‘gg ;Ca}paoly 50, 20 11250, 65.00 | 137,87 16000 16000
] 1 ] ]

{Ratlo-2018/1533) 1.09)1 (200) {125)) (1.25)1 {153 (143)1 (1.78)
Woeldng Time 0.51 081 H 074 051
/Bething Time !

. Casgo Volume a) 16 $1) 53, 102 10! 130
/Berthing Time N 1 | : 1
{Ratlo-2016/1593} [118)1 {217) (135)1 (1351 {1.58) (158) {1.93)

Notef*}: ton; for Multl-Purpose terminal, Bulk Termalnal
: bor for Contalner Terminal

Table 11-3-5 Cargo Handling Ffficiency in 2010 (Medium Level)

<Container terminalb>

<Mulii-Purpose Terminal>

<Bulk Terminal>

Parameter \  Cargo Batana ! General Container ! Conventional ! Banana Grain ! Ligud
' HandhrEgDS?:auly 481 5] 10125, 58504 11394 15001 12500
N . ] ] i
[mwmww%) (10 {150} (11331 f3)s (1.27) LEST {139
" Working Time 081 ' 041 ) 074 041
/ g Time ; : : !
Cargo Valume 39, 12 s 3} 84 100} 102
IBenh!ng Time 1 1 ) 1
{Ratlo-2010/1933} GBh 08 0.2)1 022 {155 (133} (150

- Note[*): ton; for Muld-Purpose tem\!nal, Bulk Tormalnal
boxt for Contalner Terminal
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C. Physical Requirement -

1) Method ‘of Calculation’

39. The physical requirements are calculated on the basis of cargo volume in future,
Two cases have been prepared for cargo volumes in 2010, Therefore physical require-
ments are calculated for each case. o -

40. On cargo handling efficiency, the target in 2010 was se up under some assumptions
with limited data because there are not sufficient information on cargo handling
efhaency Because improvement of cargo handling efficiency is largely affected by
progress of moderaization program by APG, the case with the progress of improvement
remain at half level of the target to be set up is also examined.

41, Namely four cases are thought and named as Table 11-3-6, . The index of 1/2 in
the name shows the difference of cargo volume and A/B the difference of cargo
handling efficiency. The required number of berth is calculated in Case 1A and 1B to
identify difference between high and medium cargo handlang efficiencies and in Case 2B
for maximum required number of berth. The _requirement of other facilities basically
depends on cargo throughput, therefore the requirement in Case 1A is equal to Case 1B
and Case 2A to Case 2B. :

Table H-3-6 Cases of Calculation

_ small cargo volume] large cargo volume
“high efficiency - Case 1A Case 2A
medium efficiency  Case 1B ~ Case 2B

2) Number of Berth for Case 1A and 1B

42, Required number of berths is determined based on cargo vohime and handling
capacity. The required number of berth is calculated by the foltowing formula.

N= Nc /Ch /(DyxHd)/ Ro

N : Required number of berth
N¢ : Cargo throughput per year
Ch - : Cargo volume per berthing lime
Dy : Annual operation days

- Hd : Working hours per day
Ro : Planning berth 0c<:up‘ancy ratio

43. On cargo handlmg efficiency, cargo volume per berthing time for Case IA is from
Table 11-3-4 and for Case 1B from Table 1I-3-5. It'is assumed that the port opens all
year and that planning occupancy ratio is 0.6 for container termmal and 0.7 for other
terminals in reference to other port ‘planning examples. ' :

44, The calculation procedure and result are summarized in Table 11-3-7 for case 1A

and Table 11-3-8 for Case 1B. The required number of berths for each terminal in 2010
is calculated as follows;
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Case 1A

45,

* Container Terminal

Multi-Purpose Terminal 2.
-~ Bulk Terminal -
Case 1B .

. Container terminal
Multi-Purpose terminal

Bulk Terminal

——

1

- W

The’ productlwty of port shown by the annual cargo volume per berlh is 505,538

ton/year for Case 1A and 469,429 ton/ year for Case 1B.- These figures are equat to as

1.52 and 1. 41 Umes as that of in 1993.

Table II-3-7 Requnred Number of Berth i 2010 for Case 1A

Case 1A <Containcr terminal> <Multi-Purpose Terminal> <Bulk Terminal>
1 ] R : \
Paramder\n?rgo Banana 1 General Contalner ! Conventional ¢ Banana Grain ! Liquid Total
T T T . T
Cargo Yolume H . H H
tontbox)/year 105,000 : 141,665 860.563 : 1,445,000 i 1,333,000 390,000 i 30,000
T L) L) |
Cargo Yolume : H : : !
Jperihlng Time 41 ; 16 4] : 53 : 102 13 i 130
! ! ' '
-1 X 1
Required Beathing 2585 1 8718 9415 1 27,38) | 1310 3000 1 23t | st439
Time (hour) ! : i :
N : P !
Calculated Number of H
Borth 049 E 185 154 i 447 ! 2.14 049 i oM
Required Number of 3 9 1 5
Besth - {213 (8.14) (0.53)
- Table 11-3-8 ~ Required Number of Berth in 2010 for Case iB
Case 1B <Conlainer tenminal> <Multi-Purpose Terminal> <Bulk Tenninal>
1 . t ] ]
Paramder\cargo_ Banana ! General Contalner - .+ Convenliomal | Banana Grain 1 Equid | Total
‘ i ) i
Cargo Valume 1 : 1 1
tonfoox] fyear 15,000 | 141.6§5 B0 | 1,446,000 : 1,333,000 350,000 1 30,000
1 T T L]
Cargo Volume ! : : : :
TRerthing Time 3 : 12 82 ; 438 ; 8 1|0-: 11)2__
ing. ¥ : ' ¥
Required Rorthing 2692 1 i i I
Tiome (hous} 2692 : 1624 10,461 : 30422 : 15,864 35% ; 255 | 74504
‘ N : : 1
Caleutated Number of :
s 051 | 2 1711 496 ) 239 0581 003
i 1 ] i
Roquired Numbor of 3 i0 i 14
Berth D 2.7 §9.25) 1063}
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3) Container Terminal-

46. The number of container cargo which is handled through th’é‘cbhtaine'r terminal is
246,665 boxes. The required number of berth is calculated as -3."' The requirement of
other facilities in a container terminal are calculated based on the mimber of container
boxes, TEU or tonnage. . : R

{a} Container Yard

: - Required storage number of container and number of slots are calculated by the
followmg formulas respeclively. ; : S

Ml =({MyxDwxp)/ Dy

Ml : Required storage number of container (TEU)
My : Annual container throughput {TEU)

Dw ! Average dwelling days (days) '

Dy : Operating days per year {days)

p  : Peak ratio . .

St=Ml/L

$!  : Required number of ground slots
M1 : Required storage number of container
[.  : Stacking height of container

48. The peak ratio and operating days are assumed as 1.3 and 365 days. The dwelling
days are assumed for each kind of container cargo as listed in Table 11-3-9. The stacking
height is assumed as 3 but in case of banana container assumed as 2.

49. Area per slot depends on container handling system and shapes of yard,
According to some examples the area of container yards is approximately 35 m’.

50. The total required number of ground slots in TEU is calculated as 10596, The total

area of the yard mcludmg roads and others was set up based on the average yard area
per slot. Thus, 93030 m’ is required as the yard.

Table 11-3-9 Required. Area of Container Yard for Case 1A and 13

Parameter \ Cargo I Import Export Banana Empty Transit : 'l‘otaﬁ{*f
Throughput(FEU) 69,191 57363 | 140000 | 146,878 2,100 | 415532
Dwelling Days 4 3 l1.5 10 3 .
Peak Ratio ' 1.3 -
Operating Days ©365 -
Required Number 986 612 78| 5o 22 7,577
Stacking Helght 3 3 ' ) 2
Required slots »n| - 374 1,744 7 2,658
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(b} Container Freight Station |
51. Required area for CFS is calculated by. the following formula.
A = (Mcx Dw x p) / (w x r x Dy)
A : Required area of CFS (m?).

Mc : Annual handling volume of container cargo through CFS (ton)
Dw : Dwelling days at CFS (days}

" p  : Peak ratio
w 1 Volume of cargo per unit area {ton/m?
r : Utilization ratio of CFS

Dy ()peratmg days per year (days)

5‘2:- The ratio of LCL {less than oontamer load cargo) cargo at the port of Guayaqu:l
is 5% for import cargo and 40% for export cargo at present. In the calculation the ratio
of LCL cargo in 2010 is assumed to be 10% for import and to remain the same for

export

53. The calcuTatlon procedure w1th assumed parameters is shown in Table 1I-3-10. As
a result, required area of CFS is 7427 m%

- Table i1-3-10 Required Area of CFS for Case 1A and 1B

Parameter \ - Cargo { Import 1 Export Tolal
Annual Handting Volume fton) 668,2545 577,183 1,245,437
Ratio of Storage in Port 0951 097

" Ratio of LCL 0.1 0.4 .
Annual Volume of LCL {ton) -~ | 63484) 223947 287,431
Dwelling Day at CFS N 71 5
Peak Ratio . 13
Volwne of cargo per Unit Area (ton/m?) 15 -
Utilizalion Ratio of CFS 0.5 -
Operating Days per Year 365 -
Required Area of CES (m?) | 10| sz 7427

~ (¢) Maintenance Shop

54, Required area for maintenance shop depends on factors such as rate of damaged
container, lype and number of cargo handling vehicles and machmes to be used in the
terminal.  Generally, size of maintenance shop is 800 to 1000 m’ per berth.. The
mamtenance shops require an area of 3000 m’

(d) ’I‘ermmal Office
55'. Termmal offlce is’ p!anned next to the terminal gate for management and operahon

of container terminal Generally, the area of a terminal office is 1,200 to 1,500 m? per
berlh 4,000 m? office is planned in the terminal.
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{e) Terminal Gate
56. Required number of truck lanes is calculated by the following formuta. - -
= (Mc x pxs)/ (Dy x Hx 60) |

N :"Required number of truck lanes

Mc : Annual containers throughput (boxes)
p  : Peak ratio -

'8 : Necessary procedure time per truck ]
Dy : Operaling: days per year -

H : Operating hours per day

57. The peak ratio and necessary procedure time per truck are respectwely assumed
as 1.5 and 3.0 minutes in reference to other similar cases. And the gate open everyday .
and 8 hours:in a day The number of truck for LCL ca:go is assumed to be equ:valent
to number of container boxes in calculation. - :

58. Required number of truck lanes is caTcuiated as 633 Thus a 7-lane gate will be
prepared for the terminal. . RRE S

() Requirement of Container Terminal
59. 'Based on the requircments of cach of the above elements, the container terminal

is planned as follows, These figures are prepared under assumption that the container
yard, CFS, maintenance shop and other facilities are located behind each berth.

Number of Berth . ;3 (220 m in length)

Apron ; 40 m x 660 m

Container Yard 930 300 m2

Attached Area for Gther l‘aalmes ; 7000 m’

Lane of gate - ; 7 lanes - ' '

ganlry crane C ;3 [two of them has been installed - or
- decided to be installed outside of the

Study)

4) Multi-Purpose Terminal

60. The cargo transported by conventional type shlps mcludmg oontamer cargo are
handled through this terminal. The required number of berth is calculated as 9 for Case
1A and 10 for Case 1B,

{a) Apron

61.  The apron is the quay surface between the front line of the berth and: the transit
shed or open storage area where cargoes and vehlcles used for cargo handlmg are placed
temporarily. :

62. The width of the apron must be adequate to ensure safe and smooth cargo
handling. It is determined considering the way the berth is utilized, the types of transit
sheds and warehouse, the cargo handling equipment and the type of connecting land
transporlation. In the Master Plan 2 wndlh of 30 meters has been adopled
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() Transit Shed and Sorting Area

63. Transit shed and sorting yard are planned in this terminal area. Transit shed and
sorting yard should be used for tentative storage. Required area of storage facilities is
“calculated by the following formula, '

Ab = (Mbxp) / (Rt x wxr)

" where ~ Ab : Required area (m) :
‘Mb : Annual cargo volume (ton/year}
. p. : Peak ratio - o _
Rt ! Turnover ratio (times/year)
w  : Volume of cargo per unit area (ton/m?)
r : Utilization ratio of storage facilities '

64. Because there are no slatistics on present utilization of ftransit sheds, the
requirement is calculated under the condition in general. * The parameters used in
calculation are shown in Table 1t-3-10.

65. The siluation of banana cargo is different from other cargo and turnover ratio is
assumed as 365 because banana cargo stay within one day before loading. It is assumed
that all of banana cargo use the transit shed in future for high efficiency of cargo
handling. :

66. The container cargo is assumed to be conveyed to open yard immediately.

67. Cargo through iransit shed or sorting area is assumed to increase for efficient cargo
handling. Required areas of tenlative storage facililies is calculated by above formula
and parameters are aPproxinlately 22000 m* as shown in Table 1[-3-11. This figures are
divided into 17482 m* and 4566 m’® for the area of the transit shed and the sorling yard

by cargo type,

Table H-3-11 Required Area of Transit Shed and Sorting Area for Case 1A and 1B

Parameter \ Cargo __ Banana : " Salid Bulk i Other Cargo
Annual Handling Volume (ton) 1,333,000 6830001 - 763,000
Ratio of Transit Shed . - 1.0 0.9E : 09
Volume through Transit Shed (ton) 1,333,000 614,000 686,700
Peak Ratio 1.3 S

~ Tumover Ratio _ : 365; _ ; _ 50
. Volume per Unit Area (ton/m?) ' 2.5
Utilization Ratio - : : 0.7

Required Area {m) ~2713i 9,132 10,202

(c) Warehouse and Open Shed. -

68. Warehouse and open yard are planned in the terminal area. The warehouse and
open yard should be used for long term storage. Required area of storage facilities is
calculated by the same formula as transit shed. It is assumed that half of cargo through
the terminal Is storage in the port area and that half of solid bulk cargo is storage in
open shed. ' :
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69.  Banana cargo does not use warehouses. Container cargo is stored 'in-the open
yard, the area at which must be 30 m? per container slot. o B
70. The rcqulred atea is calculated as 8131 mé for open shed and ?6300 m* for
warehouse ii Table 11-3-12 with parameters used in calculation. - The area of open shed
will be 38!00 m? adding 30000 m? for container cargo

Table II 3 12 Reqlnred Area of Warehouqe and. Open Shed in Case 1A and 1B

e\ o | gt | v one G
Annval Handling Vohume fton} | 341500} . 341500} 763,000
Ratio of Storage - : _ 05 L

"Vo_lume_ tin;ough Wafehouse_ . o '170,750 o 170,750, - - 381,500 o
Peak Ratio | ' T o
Tumover Ratio N . 12
Volume per Unit ‘Area (ton/m?) _ ' ' o ) , 25
Utilization Ratio 7 07
Required Area (m?) . 8131 S 8131 18,167

{d) Total Area of Multi-Purpose Terminal

71. " Based on the requirements of each of the above eleménts, the multi-purpose
terminal is planned as follows. The physical requirement for aprons, transit sheds and
sorting areas, warehouses and open sheds is as follows;

Number of Berth + 9 or 10 (185 m in length)
Apron ; 30 m in w:dth

Transit Shed ; 17,482 m?

Sorting area ; 4,566 m’

Warehouse ; 26,300 mi?

Open shed - ; 38,100 m?

5) Bulk Terminal

72, It is assumed that the grain and liquid bulk are handled through this terminal.
The total cargo volume is forecasted as 420000 tons in 2010, This volume is less than
the planning capacily, 412170 tons per year, of existing facilittes.

73. The forecasted cargo volume through the termmal is more than 2 umes the present
volume. The capacity of the silo is insufficient for even the present cargo volume. The
aclual turnover ratio is calculated as less than 10 times per year. If the turnover ratio
were increased more cargo could be handled through the present silos.
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6) Road to Port -

74. The number of necessary lanés for roads is calculated based on the cargo volume
in fulure, The road network in the port is determined considering the land use in the
port. Here the number of !anes are calcu!ated by each terminal.

75, The traffic vo!ume is calculated by the followmg formuta and the paramelers are
assumed as follows. Average tonnage per lruck is assumed as 8 ton for a general truck
and 1 box for container cargo. Dally variation and related vehicle rate are obtamed from
the APS's survey :

N = an/Wx[b/12}x(c/30)x(1+d]/exf

: Proposed traffic voliume (cars/hour}
: Annual cargo volume

: Share by vehicle(1.0)

: Average tonnage per truck

: Monthly variation(1.0)

: Daily variation(1,66}

: Related vehicle rate(0.45)

: Real load rate(0.5)

: Hourly variation(0.1)

O a0 O“Eﬁ? < Z

76. The result is 330 cars per hour will pass thrpugh the conntainer terminal, 608 for
multi-purpose terminal and 70 for bulk terminal. Total number of cars amounts to 1008
and this figure corresponds to 4 lanes of a road.

7} Basin

77. The depth of the basin and channel in the harbor is oblained according to the
formula, d > 1.1 x D ( d : Water depth of water facitities, D : Draft of standard ships).

78. The area of a basin for turning of the bow of ship with tug boats should exceed
an area of circle with the radius of 1.5 tines the overall length of the ship. The circle
with radius of 285 m should be prepared for the biggest length among standard ship
dlmenswns :

8) Requirément in Case 2B

79.- The requirements in Case 2B are calculated according to the same methods and
steps of Case 1A and 1B. Only the resulls are shown here.

(a) Number of Berth

80. The requirement of berth in Case 2B Is calculated under the condition shown in
Table 11-3-5 for larger requirement. The result and procedures are shown in Table 11-3-
13. it is assumed that container cargo handling is attains the high level of efficiency.

81, Asa result, the required number of berth in Case 2B is equal to that of Case 1B,
This is the reason why the difference of cargo volume between these cases is not very
big and why an additional berth is not required.
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Table 11-3-13  Requized Number of Berth in 2010 for Case 2B

 Case 2 ‘ iggn_taihex,temﬂnab <Multi-Purpose Terminal> ' <Bulk Terminal>
Parameter /  cargo | Banana | General | Container : Cooventional | Banana Craln . | Liquid ‘nete
[} ) | : 4 1
Cargo Volume o | ‘ i i -
ton{box}/year | 105,000 i 206,741 912 897 E , ],616,@ i 1,3?2.0':0 390,000 i 30,.000
- T 1 T g T
Cargo Volume ) 1 [ 1 -
Ferting Time a0 16 .82i T R« oy 102
R T T i 1 : T .
R yrnine 258! 11,007 10461 ! 33999! 15852| 35%6) - 295{ 77,845
- - ] ] ] . .
m—— 1 . 1 B 1 1
: e —— ——— ==
Calulated Number of 049! 242 181! 554! 259  0s8! o005
! ] ! H
Required Number of 3 10 1 14
Berth - (2.91) [9 94) - (0.63)

Note: ton; for multi-Purpose Terminal, Bulk Termmal

box; for Container Temminal

{b) Container Terminal

82.

Number of Berth

Apron
Conlai
CFS

Attached Area fqr Other Faaht:es

ner Yard

Lane of Gate =

105,000 m?

ma mE mr was wa

; 8 lanes’

7,000 m? (70mx660m}

© Table 11-3-14 Required Area of Conlainer Yard in Case 2B

'The requirements of facilities in a container"tetminal are summarized as ‘follows.

3 {220 m in length)
40 m x 660 m
120,000 m (220 m x 660 m)

Parameter / Cargo | Import Export | Banana " Emply Transit Total
Throughput{TEU) 107,986 77323 | 140000 | 190651 2100 | 518061 .
Dwelling Days 4 3 L5 10 3 -

Peak Ratio ) 13 | | .
Qperating Days 365 -
Required  Number 1,538 826 748 6,790 22 9,925
Stacking Height 3 3 2|, 3 3 -
Required slots 513 cas| o 3| 22 751 348
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Table 11-3-15 Required Area of CFS for Case 2B

Parameter /. Cargo | Import i Export Total
Annual Handling Volume {ton) 1057200 1 76790 | 1825103
t

Ratle of Storage in Port 0.95 ! 0.97 -
Ratio of L.CL _ 01| 04 -
Annual Volume of LCL (ton) | 100434 i 2079% | 398380
Dwelling Day at CFS 7 i 5

._ Peak Ratio ' _ 13 -
Volume of cargo per Unit Area 1.5 -
{ton/m?)
Utilization Ratlo of CFS _ 05 -
Operating Days per Year 365 .
chqfr_cd Area of CFS (m’j___ o .3}39_ ' 7,_074_ 10,413

(¢) Multi-Purpose Terminal

83. Based on the requirements of each of the above elements, the multi-purpose
terminal is planned as follows,” The physical requirement for aprons, transit sheds and
sorling areas, warehouses and open sheds : '

Number of Berth ; 10 {185 m in length)

Apron ; 30 m in width
Transit Shed ; 19,400 m?
Sorting area ; 5,000 m?
Warehouse ; 29,700 m?
Open shed : 42,000 m? -

Table 11-3-16 Required Area of Transit Shed and Sorting Area for Case 2B

Parameter [/ Cargo Banana i Solid Bulk E Other Ca:go
Annual Handling Volume {ton) 13320000 736,000} 80,000
Ratic of Transit Shed I.OE 0.9E 09
i }

Volume through Transit Shed {ton) 1,332,0001 662,400: 792,000
Peak Ratio 13

Tumover Ratio : 365; 50

Volume per Unit Area [ton/m') 25

Utilization Ratio 07

Rc'quiréd Arca [(mY 2,711 i 9,84[5 11,767

note: other 33,322 m? for container cargo
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Table 11-3-17 Required Area of Warehouse and Ope.n Shed in Case 2B

Parameter / Cargo ' (ﬁffiﬁ 3:2:} ' (xﬁﬁg\(i:us]i() mi&%s%?
Annual Handling Volume (ton) 363000} 38000 - 880000
Ratio of Storage  © . . 05 o
Volume throuigh Warchouse (ton) o 18_4,000; 1&1,000i _' ' ) 440,000
Peak Ratio . - S : : L ‘

Turnover Ratio S . . ‘ S 12

Volurme per Unit Area (fon/m?) 25

Utilization Ratio - 07
Required Area (m?) : o aen 8,?L 20952

"~ {d) Bulk Terminal

84. The cargo volume to be handled in the bulk terminal are not different among four
cases therefore the requirement in Case 2B is equal to that in Case 1A and 1B,

(e) Access Road
85. The planning traffic volumes are calculated as 417 cars per hour for a container

terminal, 645 for a multi-purpose terminat and 70 for a bulk terminal. Total number of
cars amounts to 1,132 which corresponds to 4 lanes. ' L
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D. Layout Plan

1) Principle of Functional Layout .

86. Land area which APG . possesses is approximately 250 ha, A multi-purpose
terminal, a container terminal and a bulk terminal have been developed on 97 ha. Most
of the remaining area is not used for- port activities, :

87. A conventional terminal was deve]oped in 1958 and covers approx1mately 50 ha
where the marginal wharf, warchouses and open sheds are located. The main entrance
gate, the administration office buildings and maintenance area also located here.

88.. ‘A container terminal was developed in 1980 and it is approximately 30 ha. This
terminal consists of a container berth with one ganiry crane, container yard, container
freight station and a warehouse. - Next to the berth the waterfront of about 165 m in
length is reserved for future expansion of the berth.

89. A bulk terminal was developed at the same time of the Area B development. The
area ia approximately 17 ha and 151 m pier is located in front of the area. In the
terminal: silos, tanks and warchouse as well as loading/unloading system are installed.
But the system does not work to its full capac:ly and the loading equipment designed
for sugar export is not used because there is no export cargo.

90. The other area is divided into lwo areas. One is approximately 80 ha and not
fully arranged for utilization. Only the document house and the office of port captain
have been constructed. The area near the port captams office will house the new
customs office which is currently located near the main gate. Another is approximately
70 ha and almost the entire area is covered by mangrove, The area along the road is
used as the parking area for trucks wailing to enter the port.

91. Land use in the Master Plan is prepared under the following principle.

(1) sufficient utilization of the port area

(2} functional separation

(3) high' efficiency of cargo handling

(4) rational transportation in port area

{5) environmental consideration

(6) utilization of existing facalmes if possxble

92, Based on the present situation and the principle mentioned above, the functional
layout is planned among terminal zone, adminisiration zone, port related aclivily zone
and mangrove zone,

' 2) Zoning Plan

93. Characteristics of each zone are described below and the basic layout on these
zones is planned as. Figure 11-3-3.

{a) Terminal Zone _
94. This zone conmsts of a container terminal, a multi-purpose terminal and a bulk

terminal. - The location of each terminal is discussed Jater. The berths are planned at
the front of this zone and this zone should face the water area,
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The location of this zone should be planned especially under consideration on

physical and funclionat continuity of the present port facilities and function:

(b) Administration Facilities Zone

95.
96.

.Smooth communication

From the viewpoint of efficient port management it is required that administaration
beiween APG and other organizations is important for good service {o port users,

facilities- should be located in close proximity to the port.

The land possessed by APG should be utilized for-promotihg' the port activities,

“In the sense this zone is planned at the center of the port area

(¢} Port Related lndus'try.-and Commercial Zone

97.

lity for.various kinds of economic activities.

ia

.

98.
" Theé- area near the port has high potent

Many

. . _ 4 o R ﬂ R .

yaquil are covered by mangrove but this
From the view point of the coexistence
some of this area will remain as at

the port of Guayaquil as well as the Ecuadorian

ed near the cily area.
especially waterfront cco-system,

99. Some of the mangrove forest will rémain in the stage of the Master Plan.

parts of the waterfront area of the Gulf of Gua

The full use of the area is important for

economy.
mangrove arca is situat

of port and nature,

~ (d) Mangrove zone :
present.
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Fig 11-3-3 Zoning Plan of Port Area
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3} location of Each Terminal in Terminal Zone -

100. The location of each terminal will be determined mainly based on the layout of
berth because there is sufficlent space area for other facilities.

10, The bulk terminal is planned at present area because existing facilities have enough
capacity for future cargo volume,

102. " Concerning location of a container terminal and a multi-purpose terminal, two
alternative ideas are prepared. In one alternative, a container terminal in the Master
Plan is planned at the present container terminal area while the other calls for a
container termmal to be constructed in the western expansion area.

- 103. The general layout of berths for each alternatwe, zoning plan 1 and zoning plan
2, in Case 1A, Case 1B and Case 2B is shown in Table 11-3-18.

104. Zoning plan 1 and zoning plan 2 are compared from such points of view as
functional separation, wutilization of exnstmg facilities, continuity of present port, use of
reserved area, investment, fulure expansion for containerization and flexibility according
to the progress of modernization. The resulls are summarized in Table 1I-3-19.

105. Accbrding to Table 11-3-18, in Case 1A zoning plan 2 has an advantage and in Case
2B zoning plan 1 has an advantage. In Case 1B, both plans will be examined. The
required number of berths is equal in both Case 1B and Case 2B and the zoning plan
2 in Case 1A is only adding one berth to Case 1B along the new berth at western area.

106. As a result the layout plans are prepared for zoning plan 2 in Case 1A and zonig
plan 1 in Case 1B.
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Table ll-3‘-1,8' Berth Layout . .

Zowing Plan 1

~+ Zoning Plan 2"

Containet
Terminal

at western expansion area

- [at present terminal and western -

Multi-purposelat present port area

¢ lat present contaitier:terminal -

11322

~terminat - lexpansion area .. . -
Case 1A D -
Container - _
Multi-p. o 1|
Bulk WL o)
o r 'if’;ﬁ -";;-\ -_.-
9(///“// Aé’g. S
14 21X My
G il RS
LTI 0,
Case 1B
Container 3
Multi-p. 10
Bulk 1
Case 2B
Container 3
Multi-p. 10
Bulk 1
Note:
! existing berlh ' i
® : number of exisling berths @ Container termlnal
18510 : length of berth x number of berth In 2010

@ Multipurpose terminal

@ Bulk temiinal



Table 11319 Comparison of Zofing Plan -

Iteras : : Zoning Plan 1 E Zoning Plan 2
functional separation N 0T E o
utilization of existing facilities o o E o
continuity of present port ) E O
use of reserved arca T .0 E : -
size of investment ]: SO
future expansion for containerization ' . O E

__l:l—efdbility for progress of modernization E O

note: O advantage

4) Layout of Main Port Facilities

107. The model layouts of container terminals for three types of handlmg systems are
shown in F:gure I-3-4. In the Master Plan, the straddle carrier system is adopted as
described in Chapter 7. One gantry crane will be installed at each berth and these
cranes will be used in a body in the terminal.

108, The berths newly constructed in existing port areas are located at areas next to
Berth No 1B and next to Berth No 6. The pier head line of each berth should coincide
with the existing berth.

109. The basic concept of the area behind the berth in multi-purpose terminal is shown
in Figure 11-3-6. APG has a plan to demolished existing transit sheds to gain neccessary
space along the apron. Figure 1I-3-6 corresponds to APG's plan.

110. For container handling at existing berths for conventional ships, setting the pier
headline of the multi-pwrpose terminal 20 m from the existing berth was examined. As
the cost of this plan was estimated at more than 70 billion sucre, this idea ‘was
-abandoned at the beginning of the study.

111. Pontoon for service boats is planned to be situated at the corner of the western
expansion area in zoning plan 1. In zoning plan 2 it will be planned near existing
area.

112, The water area in front of western expansion area is used by other ships to enter
facilities at inner area of Eslero Salado at present. Water depth greater than 10 m is
found approximately 120 m offshore and is equal to the design width of access channel.
. The pier head line of new berths at the western expansion area is planned along the line
which is 120 m behind the area deeper than 10 m. Turning basin for ships using berths
.at ‘a westen expansion area is planed as in Figure 11-3-6.

113, The roads in the existing terminal are to remain as at present except the road
behind the open area in the multi-purpose terminal, The road will be widened in the
Master Plan because it will be a main road in the terminal,

114, New access road to the western expansion area will be planned to prevent the
congestion at the entrance of the port.
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115. The parking areas are prepared near the entrances of each termlnal for the trucks
waiting to enter the port area. The location and area is decided considering the location
of each road and entrance.

116. The existing facilities will be used as much as possible at the stage of the Master
Plan. The scale of main existing facilities are as follows. The figures show that there is
no necessity for construction of new facitities. _

multi-purpose terminal area
transit sheds  ; 25,000 m? ( 5000 m? x 2 )
sorting yard  ; not exactty appointed
warehouse : 27,500 m
open sheds ; 70,000 m?

container terminal '
container yard ; 63,000 m?
refrigerating contamer yard ; 6000 m

CFsS ; 15,252 m {?626 mix 2 )
warehouse 7 200 m?
open spaoe ;- more than 30000 m?

117. Under the above desmbed two layout p}ans for Case 1A, and for Case IB are
prepared as in Figure 1l- 3-7 and 11-3-8. S
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Figure 11-13-4 Model Layout of Container Terminal
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E. Port Related Industry and Commercial Activities

118. The area near the port has the potentiality to attract many types of business.
Fortunately APG has a large amount of space in the port area, These business activities
will vitalize the port activities as well as the regional economy. Therefore in the Master
Plan the 80 ha area to the left side of the road to the port and the belt area along the
road on the right are allocated for port related activities.

119. Zona Franca is one of the most allractive types of land use in this area and 40 %
of the area is allocated for this purpose in the Master Plan.

120. As mentioned in Part |1 Chapter 2 there afe two Zona Francas in Ecuador at
‘present in the area of Esmeraldas and Riobanba.’ Since Zona Franca Law and its
Regulations were issued in 1991, many territorial disiricts have shown an interest in
realizing Zona Franca projects. '

121. According to the survey which was carried out by the JICA study team in 1991
at the request of the Government of Ecuador {CENDES), 33 companies of Guayas
province and 2 companies of Pichincha province showed an interest in investing in Zona
Franca in” Guayasu province. Moreover it is likely that foreign investors will also want
to invest in this Zona Faranca. - 1

122. The main functions of Zona Franca are to process the goods imported from abroad
for posterior re-export mainly through the port. Therefore, it is favorable and beneficial
to set up a Zona Franca near the port. The abové JICA team has made not only
technical and financial feasibility studies on the establishment of the Zona Franca of
Esmeraldas, but also a preliminary study on the possibility of establishing cther Zonas
Francas near the other commercial ports of Ecuador, that is, the poris of Guayaquit,
Manta and Bolivar. Comparison among these four commercial ports is shown in Table
2-3-20.  According to the Table, the port of Guayaquil has avaitable land, labor force,
public services and existing industries. Moreover there exists strong interest in
establishing a Zone Franca in Guayaquil port area. Major problem of the port is,
however, an unfavorable customs clearance system.

123. The possible industrial types to be located in Zona Franca of the port of Guayaquil,
according to the above JICA survey, are apparel, food processing, chemical, metal, electric
device, transportation machinery and others. [n keeping with the labor-intensive nature
of the Zona Franca, main industries will be those of apparel textile and food processing.
Actually, most of the Maquila industries, whose functions are similar to industrial Zona
Franca, under operation in Guayaquil are these type.

124. The Zona Franca is located in the port related activities zone and a 40-ha area is
prepared in the Master Plan. : S .

125. Almost all import and re-export of the goods which will be processed in this Zona
Franca will take place via the port-of Guayaquil due to its advantageous location,
Therefore, if a Zona Franca will be set up in the Guayaquil port area, the volume of
cargo through the port of Guayaquil will further increase. It is also likely that domestic
raw materials will be used in processing goods of the industrial Zona Franca, which will
serve the regional development of the country.

- 126. There are some container van-pools and warehouses in which cargo through the
port is stored near the port. It is desirable. that those facilities are located next to the
port from the viewpoint of both of efficient port activities and ordered land use of the
city area, In the Master Plan the land for these port related activities is prepared for
the private sector at this zone.
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Table 11-3-20. Ports and P_ori; Based EPZ

Guayaquif

locating industries in EPZ: .

Slrong

Esmeraldas Manta Port - EPZ Bolivar
S R ‘Port-EPZ - - Pori- EPZ o Porl - EPZ
Available land:  Area "22ha. approx. 50~70  approx. 20~30 ha - approx.'25:ha'
Location Within the port  Within the port  approx. 11km  Withinthe
boundary " boundary from Port (Infand  port boundary
. type EFZ) e
Post facilities: ** Accesstoport  Excellemt Excellent Far from Port  Excellent
' Shipping chance Fair, but much  Excellent Poor Poor
_ _tobeimproved . oo Lo
Ship size Good - - Good - . Small  Small :
accommodation .(Max {Ma.x. : o {Max, C {Max. 14000 -
' - 25.000DWT) 20,000 DWT) . ISOOODWT) . DwTy
' insufficient for insufficient for
o . _ _ large container - large conlainer
i_}enh_ing priority. -, Excellent Fair. ) Fair - Poor
. Container handling  Good Excellent. ' "Poor - - - - Poor
: ; - (Minimum - : ' (Nocoontainer - (Nocontainer:
requirement) - Facility} + facility) -
Reef container Unavailable Available Unavmlable Unavailable
: Custom clearance Faic Poor Fair o Fair
Labor force: Urban center 'Esmeraldas city Guayaquﬂ cuy‘_ Manta city - Machala city
' (pop. 98,000) (pop 1.5 {away from EPZ) (away from
_ B mllllon} ' ' EPZ) '
~ Unemployment  High High . Fairdy high ~ High .
rate - o _ S : o
~ Skilled Jabor - Not easily ~ Available - Noteasily - - - Noteasily
; _ o _ava'i!ab!e_ - S available “available
Public services: infand Fair Excellent - Fair - Poor
' transportation _ . _ o :
Communications  Poor (at present)  Fair Poor Poor
Power supply Excellent - Excellent * Fair . Fair
o Watér supply Poor (at present) Fair ~ Poor Poor
Existing Availability in . Limited Abundant = Limited ~ Limited
industry: _ urban center S ) o R ,
Avallablluyof raw  Limiled Abundant -Limited © . limited .
materials '
Possible industrial catepories to be - Apparel Apparel Apparel Apparel
located in BPZ: Food processing  Food Foodprocessm;, " Food
Woodffurnitures  processing Others processing
Plasudcosmeuc Chemical . Se T o Others
Metal. - Metal :
Others Electric device .
Transportation
machingty
Others _ o
Interest of tocal enterprises in Fair Fair ' 'Slight

Source; HCA's Final Report [Ar\nex) of the Study on the Esmeralda.s Fxpo:t Pmcessmg Aone Devetopment
: Projedt, Do('ember 1991. :
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Chapter 4 ROUCH STRUCTURAL DESIGN OF' MAJOR FACILITIES
A. General

1. In the Long Term Port Development Plan. by 2010, the" necessary for. the port
facilities and the layout plan are proposed in Chapter 4, and the major port facilities are
summarized as follows:

Tab!e 1I-4- 1 Mam Facilities in l_ong Term Plan

" Facility %eeﬁﬁ? Case 1A | Cage 1B m'cation
o S |aom| | N For v o
Mulli-Purpose | 1050 m 185m x 48| 185 m phoind to existing general
Companerhern 1050 m| © 185 m) 185 miG 0 SRS o 1
' tg(})arng:’:g“s?faets ) 45 m 45 m|°

B. Design Conditions

1) Datum Level

2. The datum level for the design and construction work should be the same level
as that in Chart, which is approximately equal to the lowest low water. Several levels
are adopted as the datum in the countries.

Pacific coast in the USA M L LW.
Atlantic coast in the USA : MLW.
Japan ! : MLLWS. {Approx.)

3. In the Chart of the port of Guayaquil (Chart No. 22113 and 22114), the lidal
information is described as below, and the mean low water springs is adopted as the
datum of soundmgs

Table 11-4-2 Tidal Information in Chart

No. Height above datum soundings

of | Mean High Water Mean Low Water
Chart Springs | Neaps | Springs Neaps
22113 4.30 3.90 0.00 0.60
22114 4.30 4.02 0.00 0.38

Note: Chart datum is Mean Low Water Springs

No. 22113 Approaches to the Estero Salado and
. Puerto Maritimo de Guayaquil
No. 22114 Rio Guayas
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"4, Tide level In the Port of. Guayaquit is menhoned in Chapter 4, Part 1. The
difference beiween both levels is calculated based on the tide table which is published
by the Division of Hydrographic and Dredging of APG in 1994, and the difference is
0.24 meters at Guayaquil. And the difference between the mean sea level and the mean
low water springs is 2.02 meters.

5. As a result, ML.W. Spring should be datum of this project.

2) Dimension of Vessels

6. The maximum damenswns of vessels for the new berth 1s determmed in the
previous chapter of the Master plan .

Table H 4-3 Dimen_sions of Vcs’selsr

Vessel-']‘jrpe i : DWT | Length | Breadth | Draft

| Container Ship = 1 19000 | 18 m [ 26m. [95m
Conventional Type Ship | 17,000 [ 155 m | 22m [ 95 m
Bulk Carrier -~ | 20000 | 160m | 23m |95m-

3) Crown Height and Water Depth

7.  The Crown Height of a large vessels is generally the values above the M.HW. in
Japan are as follows:

The Crown Height (Tide is more than 3.0 m): 0.5-1.5 m
' © [Tide is less than 30 m): 1.0-20 m

8. Inthe Port of Guayaqusl the crown height of the existing berths is f:xed as 57 m
above the M.L.W. S, {1.80 m above M.ILHW)), and this is a sultable helght for the new
berth. .

9.  The water depth for design, that is design de'pth should be appropnate no less
than the fult load of the draft of the coming vessels plus some allowance. The draft of
the vessels depends on the dead weight ton (D/W) of the vessels, and the.allowance
varies with_such natural conditions ds seabed, wave, seabed materials and etc., in front
of the berth. Taking allowance as 1.0 m, the design depth is fnced ‘as 11 (hn for new
conlainer berth and 10.5m for convenhonal berth

4] Surcharge on Apron
10. The surcharge on the apron of the emstmg container berth is menttoned in Chapter

7, Part 1. Comparing the values with that. in Japan, surcharge on the new container
berth is fixed as mentioned in Table 1I-4-4. -
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~ Table It-4-4 Surcharge on Apron

Container Berth

- | Within the Crane : 1 t/m?
Out of the Crane : 3 t/m?

AASHTO, H3-20
{20 Ton)

Ttems
1} Live Load

2} Automobile

1) Wheel Anagement

J.L-é:_*@.

3} Container Crane _
' 1550 ]

63 fw—.l‘m
. @ el '

Wheel gauge: 1525 m
Rail gauge; 15.15
2} Wheel Load (t/wheel)

Water Side Land Side
‘ _ Vertical | Lateral { Vertical | lateral
In service -~ 39 3 S35 25
Out of Service 28 35 1| 46 | 35
In.Case of Farthquake| 35 49 5

4} Straddle Carvier

5.30m
EAameter of Wheet = 2.50m

wheel Gauge2300 m X
The Wheel load is unknowns.

Vessels: 15,000 DW
Velocity: 0.15 m/se¢{nommal)

5) Berthing Impact

6) Mooring Thrust and/or Pull

50 tons per berth

7) Extra percentage of
Allowable Steess in case ol
Farthquake

Dead Load + lateral Forces 30% up
DL, + 1/2 Live Load + LF, 50% up
2L, + (L + LL) of Crane + LE 5% up

11.  On the other hands, the surtharge on the apron is fixed as 3.0 tons per one square
meter only, because the container crane will not be installed on the Mulli-Purpose Berth,

5) 801l Conditions _

12, The ten boring were camed out in the pro;ect area of the Port of Guayaquil [Refer
to Chapter 4, Part I}, and 7 bormgs were done in the neighborhood of new terminals
as shown in Figure:ll-4-1; that is Boring No. 2, 3, and 4 on the new container terminal,
Boring No. 5 and 6 on the multl -purpose berth and No. 8 on the extension of Container
berth.

13., From the boring results, the borinig log as well as N-values corresponding to each

terminals are shown in Figure [I-4-2 in which the last column is the derived soil index
which are adopted in the design.
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6) Allowable Stress

14, As the desxgn is carried out roughly, allowable stress is not necessary :n the Master
Plan Phase. ' : ‘

. 7) Seismic Force

15. The design seismic coefficient {the ratio of lateral force against vertical force in the
case of earthquake}, should be determined with the followmg formula with consideration
given to the classification of region where structure is located that of the soil condition
and the degree of importance of the structure :

Kh = KszxCl

where Kh = i)esngn seismic coelhment
K = Regional seismic coefficient
Cs = Factor for subsoil condition
- Ci = Coefficient of importanc '

16. According to the analysis in Chapter 4, Part 1 "Naturat Conditions®, K, Cs and Ci
should be 0.15, 1.0 and 1.0, respectively, and Kh should be .15 as an appropriate value
for the Project. -

8) Safety l’aﬁtér '

17. The safety factor of the structure is empirically determined based on the
investigation tests, importance and design formulas. In this project, the values of safely
factor are decided according to the Japanese manual for Technical Design of port and
Harbor Facilities, as shown below:

.Table il-4-5 Safety Factor

Items Normal Conditions | Special Conditions
S Sliding _ 1.2 1.1
Gravity Type |Overturn 1.2 1.1
~ Bearing 2.5 -
- Compressive - -
Pile Capacity -|Stress ‘ 2.5 2.5

: Pulling Stress 30 2.5 .
oie | Sandy soil L5 1.2
[Sheet File. Cohesive soil 1.2 1.2
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C. Structural Type of Berth

18. The structural type of the berth are typic’aii}; mentioned as below:

- Gravity Type  Concrete caisson type
Cellular cofferdam type
Concrete block lype

- Sheet pile type Steel sheet type °

- Open deck typ\, Open deck on concrete pl!es lype |
Open deck on steel piles type

19, The merits and demerits of each lype are briefed as below:

- Concrete caisson type
(l) A large fabricating facility ancl a“caisson yard are requlred
(2) As the seabed is very soft at the project area, the seabed is in danger of
subsidence.
- (3) The same back-fill often catises the circle failure..
(4) Cession type is not popular in Ecuador.

- The cellar type as cell as concrete type have almost the same demerits as
mentioned above, and the gravily types are excluded from the comparative.

20. - Sheet pile type -
(1) The implementation of construction is simple and easy.
(2) The construction period is shorter than that of the others
-(3) Steel sheet piles are imported from aboard. :
(4) As back-fill often causes circle failure, some measures are needed
(5) There are no berths of this lype in Ecuador at present.

21. - Open-deck on piles

(1) The implement of constructlon is complex compared with that of the sheel plle
Lype.

(2) A revetment is required at: the end of the. deck to embark the baek fill
materials.

(3} Long period is needed to complete . '

(4) The open-deck on concrete piles is popular in Ecuador for example, the existing
berths in the Port of Guayaquil were constructed using concete: piles. In
Japan, steel piles are often used instead of concrete piles'

22.  Comparing each type mentioned above, the most important item to be considered
is the necessity of the measures of circle failure, and the popularity of the type. In view
of these points, the open-deck on the concrete plles or steel piles are recommended as
the alternatives in the project.

23. Figure 11-4-3 shows the typical cross sections of the open-deck on concrete piles and
steel piles, respectively, and Table 1l-4-6 shows a comparison of concrete piles and steel
piles about several items such as difficulty of work, construction period and cost, and
the popularily, etc,
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' Table 11-4-6 ‘Comparison of Concrete Piles and $teel Piles

‘Degree of Weight

ltem CO_nCr‘éte Piles Steel Piles
Flexibility to TSI : ‘
Earthquakes 1 Less ;han the other Flgxlble
Corrosion of Piles [No corrosion | Protection required -
Difficulty of Work |’ 2 |Difficult . |simple

‘| Major Equip. - R SO - Nt
required 1 . Almlos?t lhe_ samgl_ _ Am_mSt the same
Construction i'Yard. 2 Large area required - Sta;'ud.;ird
© |for piles .

Construction N ' o
Period 1 borjger_ than the other |Standard
Difference of . S 1020% higher
Construction Cost S than the other
Popularity in APG 3 IMany precedents Unprecedented
girgurement of 1 Available in Guayaquil | Imported

24.  As the result of comparing, the open-deék on concrete piles is recommendable to
the structure type of berth of this project.
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Chapter 5 CONSTRUCTION .WORK AND ROUGH COST ESTIMATE

B

A. Conditions for Implementation of Construction Work

1. The following conditions should be considered for the impleméntation of the
construction works, : S o .

1} Workable' Days

2. The weather patterns are divided into the dry season {Jjune-November) and rainy
season (December-May), and usually there are about 14 rainy days per month during the
rainy season. Although El Nino can at times cause heavy rainfall of over 100 mm per
day thus adversely affecling construction work both on land and off shore, the average
precipitation is only 1,130 mm with a monthly average of 180 mm during the rainy
season as shown below. The return period of the large-scate El Nino in 1983 is assumed
to be at least 100 years while for the small-scale Ei Nino it is about 5 or 6 years.
Therefore, the weather condition does not greatly affect the construction work.

Table II-5-1 Average Rainfall at Guayaquil |

' R - (1915 - 1939)
Month Jan, | Feb, | Mar.{ Apr. | May | Jua. | Jul. | Avg.| Sep. | Oct. | Nov. { Dec. | Total

Share (%) | 205] 260] 2551 160] S52] 23| o2 02| ©02] 03) 06§ 30| 100
Volume(mm) § 232| 24| 288 i81] 53| 26| 2 2 2 3 7] 34]1,130

Table 11-5-2 Abnormal Rainfall at Guayaquil
| | (1983)
Month Jan. | Feb. { Mar, | Apr. { May | Jun, | Jul. | Avg.| Sep. | Oct. | Nov. | Dec. | Total

Share (%) | 1541 13.8] 21.2] 15.5] 14.8] 16.1] 00| 65{ 02| 00] 00] 16] 300
Volume(mm) | 02| 539 830] 600{ 580} 630 0] 181 9 1 1] 6313879

Rainfali at Guayaquil

900
300 ) - -

~ 700
E 600
% 500
g€ 400
S 300
200
100
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3.  The average monthly wind velocity is 2.2 to 3.8 m/sec with the prevailing wind
directions being E-NE between January and April, and S-SW between May and
December. The maximum wind veloaly recorded was only 1 m/sec in September 1988.

- Table 11-5-3 Maximum Wind Velocity at Guayaquil (1988}

Month Jan, | Feb, | Mar. | Apr, May Jun. | Jub | Aug.] Sep. | Ocl. { Nov. | Dec.,

Max.(mfsec) § SO0 60) 40) 40] 40| 50| 50| 50] 20| 60] 60] 3.0
| WindDirectionf NE} 8 E | NE |SW|SW|SW|SW ]| SW]SW]SW| NE

* Predominant Wind Directlon; -
E-NE (January-April)
. S-SW (May-December)
. * Average Monthly Wind Velocnty
: 2.2- 38 m/sec : :

4. The Guayaquil Port is located at the deepest point of the estua:y, Estero Salado,
which is some 90 km long having calm water conditions. As such, it is expected that
the construction work will not be interrupted by waves.

5. Generally, the weather and marine conditions at the Port are favorable, and
construction work can be performed continuously throughout the year. According to the
information given by local contractors, non-workable days caused by heavy winds and
rainfall are approximately neghg:bie '

6. in l:cuador the fiscal year correSponds with the calendar year with holidays and
weekends being listed as follows:

Saturdays & Sundays . . ... Wi e e e 96

National Holidays . . . ... ....... 13
Total ..... FE 109

So, the net workable days per year are asSumed to be 256 days or 21 ‘days per month .

2) Working Space

7.  The required working space which will be necessary as working space for the
implementation of construction work is given below.

Yard space for construction work activities

Yard space for storage of construction materials

Parking area for construction machines

- Berthing facilities for working vesselé _
8. There is an area owned by APG adjoining to the port and it can be made
available for workmg space. Existing berths can be used for unloading and loading of

construction equipment and materials. Small craft berths next to general cargo terminal
having sufficient water depth can be facilitated as idling berth for working vessels.
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3} Sporl Disposal

9.

For a- project hawng the fo’ﬂowing lypes of oondst:ons, various ways of spoil

disposal have been contemplated. - (Reference: Estudios Hidrograficos, Oceanograficos y
Geologicos para resolver los problemas de sedimentacion en el Canal de Acceso al Puerto
Maritimo de Guayaquil y en el area de la Esdusa [Rxo Guayas-Estero Cobina), 1986,
INOCAR] =

10.

11.

(a) The enwsaged work is typlcal channel mnprovement work.

(b) The work is characterized as typical "area dredgmg large movemenls in the
direction XY - thh a relatively smalt anount in the Z direction.

. {c}) The matenals to be dredged are predommantly non-cohesive sands of the finer

I'ractions with admlxtures of silts and mud

{d) The areas of the work form part of a waterway frequently used by seagoing

vessels. -
Alternalives for' the spbil' diéposal prop.osed in the 'precedihg report are as follows:

- Comparﬁﬁent: spoil is diséhai*ged into cdnfined_ areas enclosed by banks through
pipelines and pipeline terminals.

- Open discharge: spoil is discharged either through pipelines and/or bottom
dumps into selected places in the estuary. Possible selected places are secondary
channels and deep pools. With pipeline discharge or jetting arrangement, shoals
could also be a potential dump site. A variation of this method is the discharge
of spoil parallel to and at a short distance from the channel axis and at the
downstream side thereof. The resulting more or less continuous ridge would act
as a flow guide and to concentrate the flow in the channel. In clayey deposits,
ridge formation will hardly take place, so spoil will be dispersed and flow under
gravity. .

- Agitation: to spoil water mixture emerging from the dredge pump(s) is either
directly discharged into the flowing water masses via a floating discharge line
and terminal with diffuser, or via a jetstream. The object is to bring the bottom
materials cutside of the dredging-site, thereby being assisted by dispersion
through the currents.

- Via the overflow system of a hopper dredger. Added advantage of this is that
the coarser fractions of the dredged material are retained in the hopper, while the
finer fractions in the overflow are more apt to be dispersed. In this regard, it
can be noted however that while the discharge takes place in the immediate
vicinity of the dredging site, turbulence created by the dredger's propellers assisls
in the dispersion process.

When dredging work is planned, environmental aspecits as well as economic view

points should be considered. Generally, the spoil disposal is recommended as follows
based on the field conditions,

- Dredging works will be done within the sheliered waters of the Estero Salado or
Estero Cobina,

- According to the characteristics of the waterbed materials, dredging work should

predominantly deal with soft clay deposits having a high water content.
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- The Gulf of Guayaquil is enlirely open to the Pacific Ocean and its eastuarine
system actually consists of two estuaries. But the Canal del Morro, the entrance
of the channel, is narrow with only 3 km width.  Although the.intrusion of salt .

- water and the tidal niotion from. the sea .are observed, there is no con_stant

discharge of fresh water. So, water change seems to be relatively small

'T herefore, aIthough dxscharged spo:l into the e.stuary is dlspersed it is not settled

casily. This might affect the shrimp ponds located along the Estero Salado.
Spoil disposal into the open sea is not’ economlcally feasible due to the long
transportallon that would be mvolved _

As a result, the compartment method is the preferable one. But, most land areas
along the Estero Salado are used for mangroves and shrimp ponds S0 there are
supposedly no suitable space for the compartment : :

On the other hand, APG owns a plain tract of some 150 hectors behmd the port

- area which can be made acceptable for about 2 million cubic meters of dredged

materials. These materials, consisting of mainly silts and ctay, will be consolidat- -
ed naturally and wﬂl be avallable for the fulure usage.

Besides, there is some land wnLh low elevauon along the Estero Cobina and 1t
can also be used as an alternative for spoil disposal.
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B.-Condilions of Cost Estimate

12 Conslructlon cosls for the pI’OjeCt have been esnmatecl on lhe basis of the
preliniinary design: Unit prices for each work item were established considering local
conditions, available construction equipment and materials and the suitability of the
construction method. Assumpnons and conditions applied for the cost estimate are set
as follows: - :

1) Excﬁaﬁgé Rate
13.. Price level : Price as of August 1994

Exchange ;ates 1.US$ = 2,240 Sucres .
| _U$$ = 100 Japanese Yen

2] Taxes

14. For unported consiruction materials and construction equ1pment mobilized from the
foreign countries, import taxes are excluded from the cost estimate.

3) Labor Force for the Construction- Work

15, Skilled craftsmen and laborers required for the construction works are available any
time in Ecuador; however foreign personnel may be required for special skills such as
'seamen for the working vessels. The hourly labor rates for various classifications of
works are shown in Table 11-5-4.

4) Construction Materials

16. In general, riverbed materials in the Guayas River and the ESTERO SALADO Canal
are characterized mostly as silty sand or silt.. But, some sites in the Guayas River have
sand layers, and this sand is used for fine aggregates in the construction work. Though :
sand materials can:be produced from rock quarries as a by-product, river sand is
available in large volume. Some companies dredge the sand from the riverbed by using
the suction pump (D=14") and a barge of 200-240 m® capacity. They stock the sand
atong the river, and supply it to the contractors in Guayaquil,

17. There are several rock quarries in the suburbs of Guayaquil. The biggest one is
located 14 km northwest from Guayaquil Port, and is connected to the Port area by a
6-lane road called "PERIMETRAL". The quarry produces many kinds of aggregates
acceptable to the ASTM's standards. Usually, the quarry produces aggregate under 50
mm diameter, but large stones are also available on order.

18. Usually, portland cement used in Ecuador is supplied domestically depending on
the fluctuation of the demand. The total amount of the cement production in 1992 was
some 2,000,000 tons that was produced from four cement factories. The biggest cement
factory which makes up 70% of the total is located in Guayaquil 20 km northwest from
the Port. Ready-mixed concrete is also obtainable from a plant near the Port.

19.  As for the concrete products, items such as piles, slabs, beams, etc. are produced

by order at the local plants. Prestressed concrete products are also available and they
are used mainly in port construction, bridges and building foundations.
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20, There are two steel manufacturing companies in Ecuador. One is in Quito and the
another In Guayaquil. The company in Guayaquil, named ANDEC-FUNASA, is located
on the coastal area along the ESTERO COBINA which 1s 4 km away from the Guayaquil
Port. The company imports the ingots from Venezuela and Turkey, and manufactures
the steel bars amounting to 1,300,000 tons per year and are supplied mainly for use on
the public works In Ecuador. 75% of all the ingots used there are imported and the
remaining 25% are produced by using a furnace owned. by the company. The main
products of the company are round and corrugated steel bars. So, large scale iron
products, such as steel pipe pile, steel sheet piles and bollard etc., depend on the import
if necessary. The unit prices for the main constructlon matenals are shown in Table 6-
i1. -

21.  Riverbed materials of the upper layers in ESTEROQ COBINA, ESTERO DEL
MUERTO and ESTERO SALADO are silt or silty sand consisting of fine particles, and
are thus not suitable for the reclamation. " It is said that the dredged materials were used
for the reclamation when the container terminal was constructed; however, this is not
clear due to no records that show how much volume of dredged materials was totally
“used for the reclamation and how much the effective rate of the reclaimed volume to
the dredged volume was. Here, the effective rate is defined as:

Appropriate soil volume for reclamation
Total dredged volume

22,  When the usage of the dredged materials is planned, the sandy portion that is
separated from silt could be used as the reclaimed materials so as to have the required
bearing capacity. As such, the silty porhon should be washed away at the site in order
to get the sandy. poruon

23, Assuming the effective rate to be 50%, the dredged matenals of some 400000 m3
might be needed for the planned reclamation volume of 200,000 m*. Thus, the unit price
of reclamation is 7,000 S/. per cubic meters according to the Figure K-5-1 below. (See
Figure 11-5-1), On the other hand, earth cutling materials are to cost 6,600 S/. per cubic
meter (including transportation cost) So, the earth cullmg matenals appear to be
cheaper than the dredged materials in thxs case.

24, Furthermore, it should be noted that the reclamation method should be planned
constdermg the environmental aspects as welt as the construction mst ‘

5} Construction Equlpment

25. The standard. type and size of construction eqmpment has. been used for
construction work on the land and is wsually available in Ecuador.  But, the working
vessels are limited to ‘a few types such as, pontoons, tug boats and surveyor boats.
Thus, working vessels such as dredgers; pusher barges and pontoons equipped with
cranes should be brought in from. the overseas areas if. necessary. The hourly/dmly
rental rates for the mam constrction eqmpment are shown in Tab!e ll 5-6.
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Unit  Cost(10008/./m3)
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Volume{million m3)
Figure 1I-5-1 Unit Cost of Dredging
Table H-5-4 Daily/Hourly Labor Rates
Classification - Unit F(}mg&%;)n ency Local(gllf;r oney.
Foreman, foreign* day 234
‘Technician, foreign® day 156
| Foreman - day 17,291
| Mechanic day 25,742
A Etectrician ‘day 19,047 .
Operator, heavy day 20,181
| Operalor, light day 19,047
.| Assistant operator day 17,949
| Seaman, officer* day 46,000
Seaman, crew® day 23,000
1 Diver* ' hour 5t
't Assistant for diver “day. 18,095
- f Driver, dump teack day 19,120
.. t Driver, ordinary ‘day 18,534
<" 1 Steeplejack day 19,047
| Carpenter day 19,047
- 1 Form worker day 19,047
. [ Concrete worker day 19,047
| Reinforcing worker day 19,047
¢ | Brick layer day 19,047
Mason ‘day 19,047
| Plumber " day 16,047
© | Painter day - . . 19,047
| Welder day 25,742
Plasterer - day 19,047
Skilled worker ‘day 20,181
Semi-skilled worker day 18,534
Common labor : day 17,291

Asof July 1994

* Pslimated

© Source: Autoridad Portuaria de Guayaquil (APG).
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Table 1155 Construction Material Prices

{Unit: Sucres)

Material

- Cost
Unit | Foreign | Local Total
Gasoline titer : 100
Dicsel oit fiter 430
Heavy oil | liter 790
Lubricanting oil liter 1,050
| Grease kg 8,800
Electricity kwh - 80
Asphalt, RC-2 ton 186,000
Asphalt, AP-3 ~ton 186,000
Emulsion, K170 ton 186,000
Plant mixed asphalt concrete ton 91,26-0
Stone & aggregate: - _
Fine sand m3 18,080
Coarse sand m3 21,080 .
Fine gravel m3 24,580
Coarse gravel m3 18,080
Stone chippings (3/4"-7") m3 20,000~
' _ 26,675
Rubble (D=30 cm) m3 41,400
Rubble (D=50 cm) m3 41,400
Rubble (D=0-100 cm) m3 32,400| -
Portland cement : ton 175,400
Ready-mixed concrete: _
- Max. aggregate 25 mm o
(100 kg/em?2) _ m3 108,430
Max, aggregate 12 inm : o
(140 kg/em2) m3 129,970
(180 kg/em?2) m3 135,140
210 kg/em?) m3 145,480
(240 kg/cm?2) m3. 149,110
{280 kg/cm?2) m3 158,790
(300 kg/cm?2) m3 164,950
(320 kg/em?) m3. - 167,480
(350 kgfem?2) m3 173,200
Concrete products: -
Concrete blocks
(10x20x40 cm) | piece 250
(20x15x40 cm) piece 450
{20x20x40 cm) piece - 500
Rough-face brick | piece .40
Rcillaf%rj:c'{; concrete pile (0.35mx0.35m, m /83,300
=24m B 1
Reilltsl‘%x:;:ag concrete pile (0.46mx0.46m, - m 224,400
=27m : : .
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| Material

Cost

Unit | Foreign | Local Total
Prestresscd concrele pllc (0 45mx0 45 m) m o 221,700
Prestressed concrele pile m3 1,005,200
Prestressed concrcte bgdm f m3 1,276,800
| Prestressed concrete slab m3 1,080,700
A Iron & steel: I
1 Reinforcement, smooth i ton | 580,675 | 446,678 828,800
Reinforcement, deformed . : ton | 589,210 453,264 840,000
Angle steel (100x100x6mm 6m) each T 77,166
Angle steel (150x150x6mm, 6m) each 118,100
Angle steel (250x250x6mm, 6m) each 200,000
H-shaped steel (100x50x4mm, 6m) each 51,069
H-shaped steel (100x50x5mm, 6m) each 62,640
H-shaped steel (200x60x6mm, 6m) each 117,200
Steel plate (1.22mx2.44nx3mm) - ¢ach 71110
Steel plate (1.22mx2 44mx4mm) ¢ach T 112,820
Metal form (100x 1500} - each | 34,653 | 2419 37,072
Metal form (200x1500) - cach | 50,042 3,494 53,536
Metal form (300x1500) cach | 50,042 3,494 33,536
| Scaffolding pipe ' m 5,757 405 6,160
| Wood products: o
Timber, squgre m3 | 59,114 }274,109 333,222
Timber, plank m3 | 52,550 | 249,626 302,176
‘Timber, log - m3 | 52,550 }249,626 302,176

906,506

Sources: (1) Camara de La Constmcc_ioh de Guayaquil

Boletin Estadistico, Julio 1994.
(2) Quotations from the local material suppliers.

11-5-9




Table 11-5-6 Hourly/[)atly Rates for Constructlon Equipment

i

(Umt Sucres)

;Iteﬁi of Equipment

~Unit | Rental Rate - Owner_
EARTH/ROCK MOVING ; N
Bulldozer: 9 ton ; hour 54,000
. 15 on hour 67,000
21 ton hour 107,500
: 32ton | - hour 171,000
Backhoe: g2md hour 32,000
o ‘ Ceemd hour 63,000
“Tractor shovel: 1.2m3 Chour [ 43,000
R : 92 m3 hour | 80,000 -~
Trdctor: 110 BP hour | . 75000 -
L 4o np hour | " 90,000 -
145 HP hour- | 90,000 -
155 HP hour | 95000 ¢
200HP o hour |- 115000 - - |- -
220HP hour :|- 1130000 N E
P hour lSOOOO' T
T o 320 HP hour 170,000, . -
Payloader: . 125 HP hour 60,000
' ' 130 1P hour 85,000
: 170HP hour 85,000
Molorscrapcr' . 2251P, 10 m3 hour 130,000
. 300 HP, 14 m3 hour 170,000
'l‘xcavator. S 131 Re , hour 100,000
: i 185 HP . hour 110,000
GRADINGICOMPAC’HNG o '
Motorgrader; 120HP 1 hour | ... 95000 . -
150 HP ~hour | - 100,000
Tire roller: 130 HP . hour . 70000 .
Yibro-roller; 1 ton hour 60,000
Tandem roller: 210 HP hour 02,000
Macadam roller: 10-12ton hour 70,000
HAULING :
Dump truck: 8 ton hour 26,000
il ton hour 36,400
Platform trock: G 1on hour 21,100-
30,600
Tractor-trailer: 12 ton hour 104,000
LIFTING
Mobil crane: 20 ton hour 160,000
40 ton hour 140,000
Truck crane: 30 ton 128,200
PAVING
Asphalt distributor: hour 73,000
Asphalt finisher: hour .80,000
CONCRETE _ '
Concrete plant: 075x2 hour 235,000
Transit mixer 3 m3 hour 67,000
Concrele pump; 45 m3hr hour 102,500 -
Air compressor: 27 wm3/miin. hour 34,000
Concrete bucket: 1m3 day 46,000
Concrete vibrator: 60 mmg day 14,000
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Unit

Rental Rate

Owner

Item of Equipment
- WORKING VESSELS Co o L

Suction dredger: © 3000 HP - hour 800,000 - Poreign
Tugboat: 210HP, 15GT hour 88,000

Pusher: 1700 HP, 150 GT hour .. 600,000 Foreign
Surveyor boat: 15GT hour 60,000

Pilot boat: {70HP, 15GT ~ hour 60,000
OTHERS = . E

Waterpump: -~ 4" hour |~ 4,500

Winch: o 200kw Chour | 4500

Diesel generator 200kVA day 155,000

Diesel generator: - 300 kVA day | 231,000

~Sources: (1) Camara de La Consiruccion de Guayaqui

" Boletin Estadistico, Julio 1994.
(2) Quotations from the local material supptiers.
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C. Construclion Cost for the Master Plan

Py - . ] L
L P - prioe pprtiinie 1o i H
- : : R i

26 The main port facitities are planncd for the Master Plan in 2010 with the esttmated
consuucllon cost bemg basecl ont; ﬂ’llS ! , _

2?. The followmg ltems should be noted for the Pro;ect cost : N " ’

(a) The structural types of the wharves are givan in the previous chapter, mth two
alternatives being proposed. Thé comparison of these alternatives’ shows ‘that
the construction cost of the open-iype wharf with concrete piles is cheaper than
the cost of the open-type with steel pipe piles, This is largely due to lhe
difference of the costs. between concrete piles and steel pnpe pl!es ' ..

The open-type wharves with concr¢te p:les are used to prepare the cost

estlmate
Table 11-5-7 Comparison of Construction costs for
Wharves A, B & C
_(Unit: Thousand Sucres)
B Wharf Stéel Pipe Piles Concret'e; Piles
A 92,850 86,364
B 78,920 66,663
. C 101,943 84,805

Note: Above costs show only direct costs.

{b) The percentages of the ratics of the utilities for various facilities, engineering .
fee and the physical contingency are shown below.

Table 11-5-8 Utility Ratios for facilities |

Facilities Utilities
Wharf/Dolphin _ 4%
Dredging/Reclamation 0%
Container Yard 6%
Yard/Road : 4%
CFS/Warehouse 8%

Note: The term utilities includes electricity, water supply,
sewage, etc,

- Engineering Fee _
Civil Works : 5%
Cargo Handling Equipment 3%
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- Physical Contingency . =~ ! K
Wharves/Training Wallsf Dolphins 8%
and. Building

L 'fDredgnng/Reclamation/Revelment/ 4%
. Yard and Open Space/ Roads/
Pavement

- Cargc:)' H_andling Equipment 0%
(cj' The cost of land acquisitlon is excludeli from the cost estihmate '
28, As a result the vanous construcuon costs for the Master [’lan are tabulated in
Table 1I1-5-9, 10." The construction’ costs for the Master Plan are estimated at around

200,214,781 thousands Sucres in Case 1-A and 240 633 296 thousand Sucres in Case-2B
respectively

_Case-lA :
(Unit: 1000 Sucres)
. Civil Works 122,773,761
¢ Utilities ' 4,596,774
Cargo Handling Equipment 55431,452
- Engineering Fee/i’hvszcal Commgencv - 17412594
Tolal 7 200,214,781
Case-1B
(Unit: 1000 Sucres)
* Civil Works | 156,825,464
Utilities . 6,988,221
. Cargo Handling bqulpment ' - 55431,452
: ngineermg Fee[Ph_\{mcal Conlmgencx - 21386,159

" Total 240,631,296
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Table 11-5-9 Project Cost of the Master Plan {Case-1A)

(Unif: Thousand Sucres)

Facilities Unit Qty Unit Cost - Total
Container Tezminal; o S o 22,589,643
Wharf m 185 1196251 22,130,625
Reclamation m3 14,430 6.61] - . 95,382
Pavement m2 3,700 47 173,900
Dredging m3 29,600 641 189,736
Multi-Purpose Terminal; , . . . 99,235,118
Water Basin m3 654,000 6,72 4,394,880
_ Reclamation m3 480,275] .. 661  3,174,618]
Wharl . .m - 83 C 107,629f . 89,332,070]
. Parking Lot _m2 . 14,000 S A7) 6580001,
Pavement m2 25,900 47 1,217,300]
Road m2 9,750 47 458,250
Service Boats Area: Lo 291,200
Pontoon No. i 291,200 291,200
Administrative Zone: . 658,000
Parking Lot m2 14,000 47 658,000
Sub-Total - 122,773,961
Utilitics ST L.S. 1 4,596,774 4,596,714
Cargo Handling Bquipment: 3 55431452
Gantry Crang . L Nos. 2 19,857,600 39,715,200
Straddle Carrice Nos, 4 2,074 016 8,296,064
Toplilter(42ion) No. i 1,702,400 1,702,400
Topliftez(1810n) No. 1 . 772,800 712,800
Traclor Head Nos. .10 315,074 3,150,740
Chassis Nos. 20 45,452 909,040
Polklift(7.5ton) Nos. 2 202,548 405,096
Folklift(4.0on) - .| Nos. 4 120008] . 480,112
Sub-Tolat - - 60,028,226
Total Cost  ° . o e 182,802,187
Engincering Service . - LS. 1| - 8,031480] - - 8,031,480
Physical Contingency -~ -~ | LS. 1 9,381,114 3,381,114
Grand Total ' 200,214,781
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Table 11-5-10

Project Cost of the Master Plan {Case-1B)

(Unit: Thousand Sucres)

Pacilities Unit Qly Unit Cosl Total

Multi-Purpose Terminal: B 22,589,643
Wharl ' m 185 119,625 22,130,625
Reclamation - m3 14,430 6.61 95,382
Pavericnt m2 3,700 47 173,900]
Dredging m3 29,600 6.41 189,736
Multi-Purpose Terminal; 36,290,335
Wharf m 185 83,9317 15,528,345
Reveiment m 100 19,909 1,990,500

" Reclamation m3 189,810 6.61 1,254,644
Pavement m2 18,043 47 348,021
Road m2 2,775 47 130425
Transit Shed m2 20,000| 794 15,830,000
New Container Teriminal: . 04,607,206
Water Basin m3 663,600 6,72 4,459,392
Reclamation m3 395,400 6.61 2,613,594
Wharl m . 660 107,629 71,035,140
Container Yard m2 84,500 04 7,980,600
CFS m2 7,500 383 6,622,500
Parking Lot m?2 14,000 47 658,000
Pavement 2 24,900 47 1,170,300
Road m2 5,440 47 67,680
Service Boats Area: 2,680,280,
Pontoon No. 1 291,200 291,200
Revetment m 120 19,900 2,382,080
Administrative Zone: 658,000
Parking Lot - m2 14,000 47 658,000
Sub-Total 156,825 464

Utilities L.S. ] 6,988,221 6,988,221
Cargo Handling Equipment: 55,431,452
Ganltry Crane Nos. 2 19,857,600 38,715,200
Straddle Carrier Nos. 4 2,074,016 8,296,064
Toplifter(d42ton) No, 1 1,702,400 1,702,400
Toplifter(18ton) No. 1 772,800 772,800
Tractor Head Nos, 0 315,074 3,150,740
Chassis Nos. 20 45452 909,040
Folklifi(2.5t0n) Nos. 2 202,548 405,096
FolkE{4.010n) Nos. 4 - 120,028 480,112
Sub-Total 62419673

Total Cost 219,245,837
Engineering Service - L.S. 1 9,853,628 9,853,628
Physical Contingency LS. 1 11,532,531 11,532,531
Grand Total 240,631,296
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Chapter 6 PORT MANAGEMENT SR S

A. Principles of Management

1

1. Proper port planning and efficient management and operation are fundamental
requiréments in executing port projects.. The funclional layout and. design ‘of facilities
must be based on excellent port planning to successfully realize port projects. Under an
inappropriate management and operation system, the full benefits of modernized port
facilities cannot be enjoyed, . In this sense, there is an interdependent relationship
belween management and operation and facility design and instaliation.

2. There is no definitive management and operation systemn that has been adopted in
ports atl over the world, The structure of the port management body at each pott is
slightly different ' depending on historical, socio-economic and institutional factors,
However, the final goal is the same: to utilize the port facilities in a such a way that
the maximum benefits are generated,

3. This chapter outlines the general principles of port management and operation and
the present condition of APG. Then port operation and management systems which take
into account the modernization being studied by UNCEMP are proposed.

4. Finally, the basic idea of privatization, which has allowed ports throughout the
world to streamline and increase the efficiency of their operations, is set forth. At
present, the central government of Ecuador is examining the privatization of public and
semipublic institutions, :

1) National business

5.  Port activity has a great. influence on the national economy. Safeguarding the
national interest should be the first priority of port management and operation.

6. In patticular, in developing countries, ports are one of the vital instruments of the
national economic policy to achieve a so called economic take-off. Therefore, it is better
for ports to be under the strong supervision of the government to facilitate optimum
capital distribution and the realization of a trade policy. .

7. In other words, the basic role of ports is normally considered to function as a ‘
public facility. Port infrastructure and facilities should be basically operated in open use
to the public. .

2) Commercial business

8. In principle, poit ‘management is a kind of commercial business, so a port can
never be ‘managed efficiently under rules and regulations established for quite different
purposes and different kinds of activities. A much more flexible, business-like system
of management is required, free from political pressures and frictions.

9. From the commercial business standpoint, following three points are commonly
required by users for port management and operation around the world.

- Dealing with matters promptly
In order to enswre efficlent utilization of the port facilities and port services,
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and to minimize the cost of transportation throtugh the port, complying with
the requests of port users quickly and dealmg with problems quickly are
indispensable,

- Provision of services at reasonable charges - ‘
Port provides various services to users. [f a port provides high quality
service and charges less than neighboring porls, port users will chose that
port. But, if revenues become too low and management is unable to improve
the port and its’ facilities, the quality of services will detenorate Thus,

: balaticing of the above lssues must be pursued

+ - Reliability and safety '
- Delivery/receiving or unloadmg/loadmg of cargo ‘and arnval/departure of
vessels must be carried out oh time and correctly. Operation of cargo and
vessels must be carried out in a safe manner.

10, Even if the above factors are given different pr:orltles, it is 1n1p0331ble to altract
users' to ports without ail of them. When the above requirements are satisfied, port
activities can be promoted and the port management body can make the best use of port
facilities. :

3) Port Authonty

11. A port is on the one hand a public enterprise and on the other a commercnal one.
A Port Authonly is estabhshed to reconcile this’ dualistic nature of ports.

12.- Port Authority is an autéonomous entity under the general supervision of the
government, and in charge of the administration and development of the port, within
the framework of the national economic policy.

13.  On the other hand, autonomy cannot achicved by a port unless it has a wide
measure of financial independence. Financial independence, or self-sufficiency, makes the
port admmnstrahon ‘body more sensitive to cost and benehts

14. To raise the capacity of the Port Authority to its highest level, it is necessary to
adherc to the following prmcnp]es -

Autonomy C ' o S
Authority over whole port aréa and main port functions
Financial independence |

‘Commercial management methods

The relation between port user’s requnrement and these principles are shown in Figlre
11-6-1.

15. While both *Port Administration Body” and 'Port Management Body® are

appropriate terms, the word "Port Authority™ is generally preferred  because of its
narrower meaning; in addition, ports in Ecuador are administrated by Port Authorntles
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Dealing with matters Provision of Service at ' A
promptly | Reasonable Charges _ Rehabnhly_gnd Safety
Flexibility, Effidency, Rationality B Clear up Adiinistrator |
o Autonomy ' .
Conunerdal Managemenl " | (The Say in One’s own right) Authority over whole poit -
Methods area and main port function
Financial Independence
PORT AUTHORITY

Figme_ 11461 Mechanism of Port Authority

(a) Autonomy

16. Port Authority should be responsible for port lmprovement and expansion plans
and for maintenance of all existing port facilities. It should have the right to select and
appoint personnel in accordance with their professmnal abilities. It should be able to
lease some property to private firms in case of need, incur financial obligations in its
own name and in general to act as a legal entily. Therefore, government's control should
be hmlted to a minimum number of areas. :

17.  However the followmg should be subject to govemment approval.

- - Plans for major port expansion and lmprovement
- General level of main port dues
- Annual budgets
" - 'Loans and obligations exceeding a cerlain hmlt _
- Sale or long-term’ lease of property exceeding a oerlain amount

18.. The two requirements, autonomy and government control, should be reoonc:led to
realize efficient port management wnthout dewatmg l’rom the general economic policy of
the government

{b) Authority

19. Port Authority should have authority over the whole port area and main port
funclions. Port operation cannot be performed with full efficiency unless the Port
Authorily owns all land and facilities, such as infrastructure, quay cranes and so on, in
the port area to control and coordinate all port activities on wharves and piers, land
facilities and port waters. Also, the planning of future port expansion cannot be made
properly unless the port can freely dnspose of !he entire undeveloped water frontage
within the port area.

20, However, highly specialized terminals, which are used by one single customer with |
sufficient volume of cargo for example berths for loading ores or crude oil, can remain
in private ownership, under a certain degree of supervision by the Port Authorily.
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(c} Financial independence .

21,  Autonomy cannot be achieved by a port unless it has a wide measure of financial
independence. Therefore, port charges and any other receipts of the port should be used
exclusively for port administration, maintenance and .improvement. :

22.  Port charges should be kept at a reasonable level to cover normat current expenses,
including amortization and repayment of loans. Only funds for investment to major
infrastructure and superstructure based on a port extenslon or improvement plan should
in case of need be supplied by the government, either in the form of direct donation or
of low-interest loans. o B S

{d) Commercial management methods . -

23. In port operation and management, new problems constantly arise and must be
solved quickly. Port management is a kind of business so the Port Authority must
always fight against rising costs. Therefore, ports cannot be managed in accordance with
the bureaucratic systems prevailing in most governmental departments. The management
must be flexible and be able to make decisions according to the merits of each case,
rather than acoording to formalities and rigid regulations. ' '

24.  Clearly defining job responsibitilies is an essential condition of efficient management.
An organization chart with responsibilities of each section should be publicized to
enhance internal cooperation among related depariments or sections and the control of
organization by the staff of an Administration Department,

25. The port administration must have the freedom to adjust its organization and the
level of expenses to the changing requirements of traffic and condition of port operatlons,
A certain section should be in charge of analysis of those changing situations, correction
of related information and rescarch of needs of port users. -

26. Port Authority should not sit and wait for the traffic to come but should rnake all
efforts to atiract iraffic. A reasonable amount of publicity and close contact with ship
companies and their agents, local and international commerce, industrial organization and
with all actual and potential port users can greatly coniribute to improving the image
of the port, making known its advantages and opportunities and promoting a steady
growth of traffic. Also, those activitles of port promotion can bring to light current
problems of the port and stimulate their quick resolution. : :
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B. Idenufication of Problems

27. Autonomy, éuihority, financial independence and commercial management methods
are essentidl principles for port management, as shown above. . In this section, the
present condition of management and operation of APG is set forth,

1} For Autonomy
(a) Gm‘fe;mment‘ control

28. Port management is a kind of commercial business, so a much more flexible,
business-like system of management is required. :

29. The central government appoint the Entity President, member of Director, General
manager of APG. Following are subject to central government approval mainly.

- Tariff regulation and any changes or modifications.
- Financial result and balance of accounts.
- Annual budgets.

- Organic personnel.

. -~ Port regulation and planning.

30. This control is within the allowable limits from the viewpoint of business-like and
flexible management of APG, and does not disturb the autonomy of Port Authorily.

(b) Control of personnel administration

31. It is desirable that each port be able to evaluate and appoint its own personnel to
cope with the particular problems of each port. It is not rational that government
control all personnel affairs, because the procedure usually takes a long time and the
system should reflect the actual condition of each port site. Therefore, Port Authority
should have the competence to decide personnel affairs. -

32, In Ecuadorian ports, Entily President, members of Director and General Manager
are appointed by CNMMP. Such control of personnel administration as is permissible
from a standpoint of national economic growth, especially in developing countries.

2) For Authority

{a) Port policy and plan | | |

33. ' The port pélicy and plan indicates future conditions of ports. Furthermore, the
port policy and plan controls various kinds of activities in pori areas. In other words,
to execute proper. port development, port operation and management should be based
on the port policy and plan formed by Port Authority.

34. APG has jurisdiction only over the port zone determined by law. Planning,
construction, investiment, improvement and maintenance of maritime terminals full under
the jurisdiction of APG. :

(b) Control of water area o __

35. - Proper and strict control of water area by Port Authorily is a necessity. Any kind

of exclusive use or activities at the water area shoutd be regulated with permission of
Port Authority. - '
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- 36. APG’s )unsdictlon covers not only land area but also water area, from pilot station
DATA to whatf, and every ships navigaung or maneuvering within the area is subject - -
to the control of APG

(c) Control of land area

37. 1tis lmpossable to conlrol and coordmate all port actmlies w1th full efﬁaency
unless the Port Authority owns all land and facitities in the port area. If a private
company or other governmental organization owns land or facilities in port area it makes
it difficult to achieve full unity of control. However, it is a possmle to lease land to
private companies in case of need. : '

38. - The propeities’ of APG are all properhes and mstailahons that it owns at present
and will acquire in future. Therefore, sources of income of APG include revenue from
port services, use of pier and anchorage, technical assistance, and donations.

3) For Financial independence
(a) Financial system

39. Sound finance is essential for financial independence and autonomy of Port
Authority. If the goveriument is obliged to cover yearly operating deficits of a port, in
addition to having financed the initial capital investments, it will be reluctant to entrust
port management to a separate autonomous body. Sound finance should be the aim of
every major port.

40. APG is financially independent from the central government getting no subsid}}‘
Conversely, APG contnbutes to DIGMER, General Aud:tor ancl Culmre House, as
stipulated by law,

41. Conceming the financial condition of APG, net incone had beeh' increasing till 1992,
but a loss was recorded in 1993 due to the low increase in operation revenue and a
sudden increase in personnel expense. The main reason for the increase in personnel
expense was salary payments retroaclive to- 1992, as for the collective agreement
concluded: every two years. Thus, this kind of expense will appear ‘every two' years.
To make mattérs worse, the personnel expense will incréase in 1994 due to severance
packages paid out to the approximately 900 personne! who were dismissed in 1993.
From this point of view, APG's financial condition cannot be said to be sound.

42, Also, the above-mentioned contribution is tco heavy a burden, because a fixed
percentage of APG's revenue, by law, must be set aside for this contribution, regardless
of whether APG shows a profit or not. ' ‘ :

43. Concerning the working ratxo the value decreased smce 1990 and m 1992 it was
almost 60%, but it suddenly increased in 1993, reaching 85%. Generally speakmg, it is
desirable that the working ratio is less than 50%, so the working ratio of APG is too
high to maintain a sound financial condition.

(b) Port taril’f . ‘ .
44, The tariff should be set at a proper level to obtain sufficient income and to’ make

the necessary investments. On the other hand, tariff should be set takmg levels of
neighboring ports into consideration to attract more port users.
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45, . Since June 1994, each port has been able to decide its own tariff, However, APG
is using a tariff table which was established before 1993 and it is same at all ports in
Ecuador. Therefore, UNCEMP is studying a new tariff system on the assumption that
a modermzatlon program will be mtroduced

46. ' In the present tariff table, berth hire charge is flwed amount for 24 hours, that is
to ‘say, there is no charge difference whether a ship stays at berth for one hour or 24
hours. This results in ships staying at berth for long periods at time, often forcing othet
ships to wait outside the port.

47. On the other hand, period of free storage for import and export general cargoces
is 10 days, counted from the date the cargo enters storage. And all transhipment and
international transit cargos ‘can be stored 15 days free of payment. it seems that the
penod of free storage is a little longer than other ports in the world.

4) Commeréial mahagement'methods :
{a] Orgamzatlon and personnel

48, - In general an enlerpnse s orgamzatlon should be formed as a funchonal one Wthh
make it possible to accomplish its purposes with minimum costs. To that end, rapid
and clear decision making is required and matters decided should be relayed to all
members of the orgamzation ‘They also need to be competently executed without any
delay - : :

49. However, there is a tendency for the decision-making process o become
complicated and slower as an organization grows in size and as the number of persons
who take part in the process increases. And once it matures and its members are fixed,
orders which are gwen by hagh ranking ofﬁc:a!s become unclear as they go ta lower
ranks - : :

50, The orgamzahon of APG comprises Dlrector Ceneral Managu‘ five counsel funcuon
and ecight ‘depariments, and there are seventeen- divisions under the departments
General Manager is maximum person to manage APG and Director is supervise the
management. The number of departments or divisions are not so many compared with
other major ports, as long as cargo handling is operated by APG.

51, Accordmg to our observation, the Board of Directors musl be notified or approve
of decisions, even those concerned with daily administration matters.  This may be an
obstacle to coping smoothing with port users réquest, and may also lower the morale
of key officers by -depriving them' of “that feehng of sabsfachon thal accompamcs
decision-making and problem solving. :

52 - Total number of employees had been-increasing till 1992, but suddenly decreased
in 1993 as a result of more than 550 employee dismissals under the modernization plan
of APG. Al present, the number of employees stands at about 1250, and this is the
proper number as long as cargo handling is operated by APG.

(b) Training system

53 ' The object of employee training. is to improve the capablhty of each worker, which
in lurn -will léad to- efficient port management and operation. - Through training,
employees: should gain expert” knowledge, leadership “ability, skill to operate poit
equipment and so'on. They should understand the current port condition and manage
and operate the ports cons:dermg problems whlch are expecled to occur in future,
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54, ‘There is a training center in APG run by the Personnel Department for the purpose
of developing pe;sonnel' administrative and operative Iaculties But there is no general
adnumstralron training course for all employees : .

55. Also, there are no criteria for selecling employees who will particapate in the
training.. The heads of each department, division and section make decisions without
clearly defined criterfa.  From the view point of the efficiency of training, it is. desirable
to do periodical Lraining for many employees and specral Lrammg for. executwes or
technical employees/staffs . _ :

(c) Cargo handlmg _

56, As is Commonly understood publlc sector is normally not ﬂexrble in. prov:clmg
personnel or investment in response to the actual ftuctuation of demand In this sense,
full involvement of the Port Authorily in cargo handling service {s not always suitable
for increasing of efhcrency of such service under a competitive market, and increased
situation of cargo flow in particular. Also, it is desired that port administration and
operation are carried out under the control of a single enuty throughout every stage

57. In the port of Guayaqull unloadtng/loadmg cargos from/to vessels to
landsrde/ from waterside is carried by syndicate prepared by the ships operator or agent.
APG is in charge of shore handling, (ransferring 'cargos between quay side and
sheds/warehouses/open storage by folk-lifts, trucks. Shore handling is undetr the control
of Operation Department, and 270 employees and 304 labors belong to the department
And, APG has adopted a three shift system with 8 hours of net working time in each
shift and render cargo handling every day of the year without any mterruphon 24 hours
a day.

{d) Ship operatron

58. Safety of Shlp navigation is supported by port facitities, for example, channel marks,
sea route which is maintained in full depth, etc. and by service for ship, for example,
pilot service, tug service etc.. .And, smooth berthing. for efficient transportation is put
into praclice by proper birth allocatron, skillful tug service and line handling

59. Berth allocation, in parncular from the view pomt of port operation, rnfluenoes not
only the ships waiting times outside of the port, bul also the delay of receipt of cargoes
and rise in transport cost ' '

60. At APG, the priority for docks, berlhs and other facrlrhes is provaded in order of
arrival to the quarantine area in the port of Guayaquil, under a "First Come First Serve”
basis, Bul banana vessels are given priority over the general cargo, s0 sometrmes there
are many ships wailing at quarantine area. S : T

61.. Pilot service and tugboat service are mandalory for every ship..  There are eight
tugboats officially, but our observation revealed that only a few of them are in good
working order. : T

(e) Information system

62. Compuler can be used in highly integrated business systems. A computer is a
machine that can perform logical and arithmetic operation. It can also record the resulis
for immediate or future reference. With the use of IC and LSI tcchnology, computer
have become more and more precise in computation. - As a result, it is now possible for
a large volume of information to be processed with a shorter span of time. Integration
of computer systems means that computer can do many tasks much more quickly and
correclly than if these tasks were not integrated. '

1i-6-8



63. As to port operation, various oomputér application systenis, such as container
terminal operation, payroll, stock control, financial, vessel/pler informahon for efficient
porl actwntxes have been developed in- the past decade '

61. There is an: lnformatlon Dmsion in APG in charge of mainlenance of computer
hardware and software, data processing, programming and so on.

65. - Approximately 22 terminals dre connected to the host computer in the Information
lesxon, some ‘of ‘them are ‘in: the Information: Division and -are used as control
equipment of host computer. On the ‘other hand, APG has installed different types of
Microcomputers for the business peculiar to each section.

66. Computers are mainly for the register of goods materials, institution and
shipmaster, register and control of the containers, processing of financial affairs, salary
payments to the Staff, iniport and export statement, control of ' purveyor and purchases.

67.  APG thus possesses a lot of useful hardware, software and data in the Information

Division. But, this systém and data are not shared with other divisions and are not
used for each sections’ business. This is perhaps because, many employees are not
aware of the importance of data, nor are they concerned about the business of other
divisions. Furthermore; an information network has not been established and training
for computer terminal operation requires more refinement.

68. “According to the data of UNCEMP, the business of Information Division will be
transferred to private company/entity and this division will be abotished. -

{f) Statistic System

69. - To formulate port promotion strategy, analysis of cargo turnover is necessary. [t
also necessary to provide easy access to port information with port users. This service
will make the porls more altraclive. Proper information service is mandatory lo survive
compehtlon with rival ports.

70. The statistics of the port of Guayaquil have been ostensibly put into order already.
‘There are, however, several points to be lmproved by the Statistics Section and in
cooperation with the relative divisions/section in terms of quality of the statistics,
analyses of data, format and method of data collection, development of information
service, practical use of data in centrat compuler

{g] Port promotion

71. To promote use of the port, it is essential to establish a more useful and attractive
port in terms of both facilities and management and operation for user such as shipping
lines, shipping agents, forwarders, shippers consignees, etc.. For that purpose, it is
necessary to have a real time, broad, systematic grasp of the users' needs and to reflect
their needs in the practical development and management of the port. The port should
be marketed positively, providing users with pertinent information.

72, The only deparhnent concerned with port promotion is Public Relations. But the

size of this department, in 1993 there was only 1 staff-member, is too small to carry out
this important business.
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{h) Procurement system-.

73. Itis very important in operatmg a modern container termlnal to minimize ldling
time of cargo handling equipment, and thus more effective procurement activities for
spar¢ parts of maintenance works are required in order to avoid posmble delay of ca:go
handling for highly time conscious container vessels,. . - -

74.  According to our observation, APG requires a lot of time to conclude procurement
procedures because the General Manager's consent is necessary and also the Dzrector
must be informed when the cost exweds 200,000 sucres. - . :

5) Conclusnon

i

75, Table 11-6-1 is a synopsis of the above pomts Weak points 1denhf1ed in the table
are discussed later in thxs chapter

_.:lféb'lg‘lléﬁl-i Present Condition of APG

CINDICATOR |, _ PRESENT CONDITION OF APG
1. For Au.h.onorr.sy - . SR :
a.Government control There are no serious defects

b.Control of Persorinel administraion - | There are no serious defects.

2. For Authority

a Port policy and plan There are no serious defects.
b.Control of water anca There are no serious defocts.
cControl of land area There are no serious defect&
3. For Finandal independénce . .
" aFnandal system | Finandal condition seéms not In sound in rcoent.ly !
© bPort taiff . — | 1 had been studying in UNCEMP. = o ; A
4. For Commerdial management methods
a Organization and persomel There are seme probleins at morale of employees. . '
b.Tralning system - _ - © | There aré no genéral tralning cause and no self-educaﬁon sys!e.ms. .
¢.Cargo hindling ‘ : - | Effideney 15 low. " ’
dShip operation D ... | There are some problems at bcrth aliowance and so on. '
elnformation system ~oo . .| There are some problems such as joint ownership of data elc. *
£.Statistic system There are some probleng. such as efficent usé of computer. etc.. *
g-Port promotion Importance is not recognized. _ *
h.Procurement system Requires a ot of time to condude procurement procedures. *

Notes: Mark * means there are some weak points which should be improved.
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C. Port Management of APG in Future

76, This section discusses the measures to lmprove managerlal weak points in APG
whu:h were 1dent1ﬁed in. the Tab!e 11-6-1.

1} Financial system

77. if some of APG's busmess is lransferred to prwake sector under the modermzahon
of port, personnel expense will be reduced accordingly, but some item of revenue, such
as cargo handling will also be decreased. Consequently, financial condition will be
drastically changed.  Therefore, if financial system is reconstructed, it is important to do
feasibility study include future demand forecast, development plan, 1mprovement plan,
operahon revenue, operation income and so on, ‘

78. I the present port rhanageme'nt and operation sys'tem' is main!aine& APG should
develop a financial strategy to realize a sound financial condition.. For example APG
should rationalize its managenent through simplification of its organization.

79. On the other hand, the contribution to the three institutions has been too heavy
a burden on the financial condition of APG in these two years. Because it is calculated
based on a fixed percentage of the operation revenue, regardless of whether a profit is
shown, 'APG should appeal to the central government to change the contnbutlon system
so that it is based on net income, the same as tax.

2} Port tariff

80.  Financial system based on economic principles should be established to realize
financially sound port management and operation. APG should set ils tariff ‘at a proper
level to obtain sufficient income to maintain sound fmancnal condition and to make the
necessary mvestment

81.  On the other hand tanff should be set taking levels of nexghbormg ports into
consideration to attract more port users. APG should vigilantly monitor and analyze
tariffs of neighboring ports and revise its tariff when necessary. In particular, tariffs
related to shipping companies' must be réduced. If the tariff struciure is not competitive
w:th other porls, it will be difficult to altract more users,

82. The followmg pomts should be consndercd in terms of the port tanl’f siructure

- The revenue from the tanff can cover costs for conslruction, management,
maintenance and repair.

- The tariff should be relational in correspondence with the service provided.

- The tariff - structure ‘should include a system which leads to more effective
“management and operation of -the’ port. - This implies that the tariff structure
provides an incentive for vessels and cargo to move efficiently through the port,

- The tariff structure and the way of imposition should be as simple as possible,

83. With the infroduction ‘of prwahzahon, the inconie “structure will be changed
drastically. After prwauzallon, the consignees will pay charges such as cargo handling
charge to the private entities, then the private entities’ will pay port charge and duties
- such as transit sheds to APG. The consignees will pay the APG the port duties such
- as’ wharfage The sh:ppmg companies will pay the port duties such as berth charge to
APG. if pilot service, tug service etc, are prwatlzed the shippmg companies will pay
these charges to the private entities.
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3) Organization and personnel
(a) OIgamzation

8. Generally speakmg, inner orgamzahon of execuuve deparlment should be simphﬂed
and streamlined. The following points need to be considered in order to activate the
organization,

- Training middle-ranked staff for positions of authority.
(Adjustment of - gap between the few’ hlgh ranked staffs and the ma]orlty of
workers) -
- Establishment of objective - and clear cntena for promotlon ‘of regutat’ stal’f
‘(Personnel changes not influehced by high-ranked staff's change)
Sharmg information for strengmemng organlzat:on
- Necessity of Incentive for workers. ' ‘ ' '
{Preventive reasures for well- tramed personnel flowmg out from the organiza- .
" tion) '
- Establishment “of task force for 1mprovmg orgamzatlon consistmg of effiCIency .
specialists.
(Objectwe proposal to improve the organization)

85, For activation of the organization, not only its reformatlon but also the improve-
ment of minds of its personnel toward rational and efficient management are important.
For this purpose, many companies adopt a Quahty Control (QC) circle and a Proposal
Activity by personnel.

86. A QC circle is an activity for improvement involving each individual employee.
Normally it is carried out by a group within a single division or section. Members of
the group identify problems concerning quallty, safely, efficiency etc, and voluntarily try
to solve the problems with everyone's cooperation. It also has an effect on the
improvement of working mind of personnel since many people take part in the aclivity
and find satisfaction in seceing their suggestions- implemented. Many companies hold
presentation conferences or award ceremonies in order to promote it and to learn from
other activities. It is also done by a project team extending through several divisions
concerned. ‘ T . . : . :

87. A Proposal Activities system is a system whereby top manage:s invite proposal or
new ideas on concrete improvement measures from all. employees and adopt what they
consider to be the best proposals. These kinds of aclivities would give all personnel a
good opportunity to think over their own tasks and to contribute to their rationalization.
It is recommended that APG introduces and develops these kinds of activities throughout
its organization, : . L

88. However there are many cases where these activities begm to lose their noveily and
the number of proposals decreases as time goes by, although they. work well at first,
Therzefore it is important for top managers to make qunck and effecuve decisions.

(b) Personnel admlmstrauon .

89. It is thought necessary to raise morale of port authorities’ staff and to. promiote
their ability to discharge dulies for proper port management - Personnel m@nagement_
system to realize this will be important. o o S

90. One soluuon wilt be the introdtiction of a modern personnel eva!ualion system by

which APG staffs ‘can. be objectively evaluated. Proper promotion and transfer of APG
personnel based on ability of each staff will be possﬂate by the system, ' '
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- 9L Introducing a staff evaluation report system is one effective means. This system
should be introduced as soon as possible, When introduction and designing this report,
followmg 1tcms should be laken into consideratlon for objective evaluatlon

- Evaluatlon items should be objectwe as much as possible. -

- Various staff evaluation reporls should be carefully designed corresponding wnth
the type of job and rank.

- Certain fixed evaluation period should be adopted.

- 92."  Contribution to improvement of port management should be counted in evaluating -
staff performance. Whether a person made any proposal to develop the management
system,: working efficiency  should be included in the evaluation items.” Based onthe
evaluation, proper measures should be taken such as sendmg a person to proper training
_courses, or ‘having his superior give him ‘the necessary guidance, A well designed
promotion system will stimulate the personnel incentives and will greatly contnbule to
developmg overall quallty of APG orgamzauon

' 4] Trammg system

93. At APG, employees in each department should control port activities appropriately
to materialize efficient management and operation such as quick cargo handling,
farsighted investment, profitable financial management and so on.

94, The objective of employee training is to improve the capability of each worker,
which in tern will lead to efficient port management and operation,

95. Through training, employees should gain expert knowledge, leadership ability, skill
to operate port equipment and so on.  They should understand the cwrent port
condition and manage and operate the ports considering problems which are expected
to’ occur in future.- In addition, to gain more effect, they should make efforts to salf-
educate,

96. The concrete objectwes by kmds of employees are as follows
(a) -For all staff | '

97. Training courses for al staff begin at the time of employment and conlinue
_periodically. By attending these courses, employees gain basic knowledge on general
- administration and leadership ability. Employees wili gradually develop a broader
understanding of the nature of ports which will help them to cope with problems of
port admlmstralion -

[b) For Secretaries [Staff mainly engaged in management or finance)

98. - By attending training courses on general administration, financial management,
acoounts system, related laws and regulations and so on, secretaries gain a better
understanding of port management, and will thus execute their duties more effeciively.
(c) For Engineers (Staff mainly engaged. in construction or maintenance and repair)

99, By attendmg tfaxmng cowrses on civil engmeermg, architecture, electrical engineering,

mechanical engineering and so on, ‘engincers gain a belter understanding of port
construcllon and mamtenance and will ihus execute thelr duhes more effectwely
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(d) For Operators {Staff mainly engaged in marine and port operanon]

100. By altendmg traimng courses on navigation, cargo handltng, pcratlon of port
equipment and so on, operators will attain a higher level of skill and thus lhe efficiency
of port operallons will be enhanced . :

5) Ca:go handiing

101. Efficient cargo handling is one of most important matter for port activities, and the
suitable systems of cargo handhng are vary by the package lype such as break bulk
cargo, container cargo, sacked cargo and so on. A detailed explanation of cargo
handling systems is given in PART II Chapter 7. ‘Therefore, the cargo handling plan and
* the arrangement that accompany it are. mentioned below SRR ;

102. The emclency of cargo handlmg, on board a convenuonal cargo Shlp, whether_
loading or unloading, greatly depends on a cargo handling plan and the various
arrangements that follow it before port entry. Concerning the cargo handling plan the
following is a list items requiring study.

- Stowage plan. Decision on the berth and ship’s side to use.
- Allocation of proper number of gangs of stevedores... - ‘
Sortmg of direct. delivery/storage in yard or warehouses and preparatlon of
operation plan,
- Necessary cargo handling equlpment and materials.
- Safety measures, .

'103 Examples of arrangements accompanymg cargo handling plan are as follows

- Exchange of mformatlon with the Operatlon Department and Pilot Department on
_the expected time of arrival and departure, berths, previots and l'ollowmg vesaels,'
and request for arrangenents.

- Instruction to the foreman on the cargo handlmg plan and precautlons to be
taken.

- Prearrangement with consignees about the schedule of truck arrangement

- Arrangement for storage in yards or warehouses and preparations for the
neoessary operahons

6) Shlp operalion

104. In order to enhance the prospenty of the port of Guayaqunl ll is necessary to
provide good service to clients in the aspect of ship operation such as reduction of tum-
round time by direct berthing or high efficiency of cargo handling ‘works.

105. In view of the present congestion of the port and the present situation of shipping
companies using the port, the introduction of the Preferential Berth System: should be
studied and, if viable, put into operation, . To achieve the most efficient output of  all
berths, a computer-aided berth assignment and control system is indispensable because
of difficulty to effectively manage a large- number. of ships and Volume of cargoes
manually :

106. All tug boats should be keepmg good condluon

107. Rocommenclahons for hlgh effluency of cargo handhng 1ncludmg the cut-off hme
System are mentioned in PART Il Chapter 7.
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7} Information systern:

108. A computer has thrce great strengths data processmg at electtomc speeds,
- maintaining great accuracy and processing many different types of symbols into useful
information.  In addition, a computer can store internally a program instructions, and
it can be programmed to modify the processed sequence. .

109. Therefore, a computer can be used for various kinds of business and excellent
results can be obtained. However, in business, it is not practical or economical to use
it to do a single, simple and isolated task. Computers are very expensive and such
things as programming, data-input, data collecting, data processing. runmng. maintenance
etc. are very time-consuming. So, introduction of computer in port activity is worthwhile
any if the computer will be used for all aspects of container terminal operation, payroll,
stock’ control, f:nanc:al etc and wnll be part of an mformatton net work-among related
organs. o

110. In oomputer processmg, lhere are iwo lmportant factors from the viewpomt of
programmmg One is to examine the available data that can be used for data
processing,. The other is to decide what is required as output from computer run for
users. :

111, At present APG inlends to enlrust a private software company with software
development. If APG makes a conlract with a’ private software company to develop a
computer program, APG has to clarify its requirements to the company for the purpose
of ordering software that can be applied several kinds of tasks, Examples of these
requirements are as follows. - -

- The processing has the desired effect, moreover, can it be realized by present
level of technology?

- The processing must be applicable to the hardware, if the software company is
different from the hardware company.

- Is it possible to verify the requirements?

- Fréedom of design reform shou!d not be limited. Flexible enough accept olher

" ideas. :

- There are no contradictions in the requirements.

- All expression have been written correctly.

112, Moreover, it is necessary to set up a system to prevent data leaks, or a securily
system such as access code, pass word, etc,; this is especially true for the public sector,
This system is all the more important if computer operation is not done by APG itself.

113. In addition, it is important to provide training and to make a manual for use of
computer. One of the most important merits of computer is that data can be shared
with related organs by information net work or diskette. Therefore many employees
should have the ability to use a computer as long as the data are general and not secret.

8) Statislics System

114. It is necessary to improve the statistic system in APG, to support formulation of
the port plan, port strategy and promotion of the port. In order to improve contenls
and quality of the statistics, the related divisions should cooperate to streamline the
methods and formats of data collection and to construct a data base automatically
through the collection work.
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115. The slatistics should be provided timely to the management of APG and to the
public. The contents of the annual statistics should be improved, and monthly statistics
and other publ:cat:ons should be planned as a means of informalion service,

116 In addltion it is necessary to strengthen the traming of smff in the Statxslic Sectlon
on handling of central computer términals, because it is d:ffacult to: collect stalistics
' w:thout computer

9) Port promotaon

1]7 For performmg port promotlon acthtues it will be efleclwe to take aim at mam
targets and to make strategies to attack the targets. For example, as 4. port trying to
altract transhipment cargo_to became a _hub port, it is necessary to make sales calls at
the shipping agents and shippers which carry the transhipment cargo. In this case, sales.
point should be focused on not’ only on the port facihhes but on the mer:t of uslng the
port for the compames i : o :

118. To make an attraclwe brochure for this purpose will be necessary Accordmg to our
observation of some ports in Ecuador, the brochure of APG is a httle poor in contents,
and does not attract the attention of readers.

119, On: other hand the deparhnenl/diwslon whlch is in r.harge of port promohcm
should collect information on users’ requirements, and should be able to function as an
advisory organization to other department/division. by provndmg information collected -
on users' requirements. Such cross relation of organization cou]d revitalize APG as . a
whole,

10) Procurement system
120. It is desirable that APG is able to purchase matenals goods spare parts for port

activities through a more simplified procedure. APG should delegate of respons:bxh!y
and power about procurement to the chief of department or dnvis:on to a certain extent.
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D. Privatization of Port-.

Al] Merit of privatizatidn .

121. Generally speaking, the 'private sector runs business more efficiently than public
sector because of the following reasons. :

(a) Incentive

122. When a business is run by the public sector, incentives to make the management
efficient by reducing deficits doesn't work well since there is no possibility of
bankruptcy. On the contrary, the prospect of bankruptcy compels private companies to
run an efficlent operation. - :

123. Workers in the public set::tor lack incentives to perform the best possible job. Wage
systems are often so rigid that the diligence or ability of an employee go unrewarded.
This type of situation usually results in lackadaisical efforts on the part of workers.

(b) Competition

124, Introduction of principle of competition will induce incentives for effective
management.

125. When services are monopolized by a single compahy without any compeltition, it
is difficult to judge whether the company provides effective services or not. Participation
of plural companies makes a comparison possible. '

{¢) Flexibility

126. Introduction of flexible management free from budget system, seniority system,
formalism, strict application of regulations which are peculiar to officialism.

2} Concept of 'port privatization

127. There is a marked trend towards privatization in poris throughout the world, and
many port atithorities have already adopted privatization or are considering its adoption.
However, it is very difficult to define and evaluate this so-called "privatization” because
of peculiarities among individual ports and countries. [In addition, each Port Authority
has its own jurisdiction and duties. '

128. When examples of some leading port in the world, Central American port and
South American port are examined as shown in Table I-6-2, It should be recognized
that the definition of "privatization” is a relative matter. The privatization scheme to be
adopted depends upon the degree of remaining duties in the public sector.

129. 'Generally épe’éking, the privatization methods can be taken as Table I1-6-3.

11-6-17



‘Table 1I-6-2 Port Authority’s Duties in the World ‘=

YOKOUAMA
JAPAN

NEW YORK
UsA

ROTTERDAM
HOLLAND

~ SANTO
TOMAS
GUATEMALA

RIO HAINA | VALPARAISO | SINGAPORE
DOMINICA * CHILE

Qunership . :

.

Tow - - *

Rerth Allocation b

*

.

* . : L

Foe and Charge *

* L] T

Statistics .

$hed and Heaplng .
Yard- i : ‘

CY Opcration

CFS Operation

Stevadoring

Longshore cargd
handling °

Waréhouse

Tug

Uine handling

Water supply

pilot

Tally

Source: OCDI Survey Report

Table 11-6-3{a). . Methods of the Privatization

Land

Port facilities

Cast '
ase Ownership ‘Operation Construction { Ownership | - Operation
A public . public public . ~ public | .. oot
' o - T E - Table 11-6-3(b)
3 pUbllC ; p;ivate ; . 'publ}(:" N AR ‘pu.bhc“ ." . .. s
€. public private |, private - private |- private .
D private private private ‘pfi‘vatei T ‘pr'ileéite o
Table 11-6-3(b)  Methods of the Privatization -
Case _Stevédoring Shore-side cargo handling | Operation of facilities
A-t ~ public  public . public |
A2 private public public
A-3 _ private private public
B-1 - private private public/private
B-2 private private private
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130. In Case-A and Case-B, Port Authorily owns both land and main port facilities.
These methods are able to classmed as Table [1-6-3{b), according to termmal operauon
method _

131, In Case-C, private e_ntilies constructs and owns main port facilities such as gantry
crane, apron, berth and so on, but land is owned by Port Authority. In this method, all
of cargo handling (stevedoring and shore-side cargo handling) and most of port operation
such as cargo handlmg operation, berth allotment etc. are in the hands of prwate entities.

132, In Case-D, prwale entities owns land and port facilities. Therefore a private entlty
operate all of port by itself. This method is only adopted in the case of a special
termmal for mstance, an excluswe terminal for c0a1 iron ore and so on.

133. The degree of prwat:zation progressively increases the farther down one goes in
Table 11-6-3. Ports should contribute to the national interest, development of hinterland
cities and their economies, especially in developing countries. From this pomt of view,
Case-A or Case-B is recommended.

3) Terminal operation

134. There are basically two methods of terminal operation around the world. One is
where a Port Authority takes charge of not only public duties such as.port planning,
construction of port facilitics, maintenance and management but also carge handling
business which is of a commercial nature [Case-A-1 and Case-A-2 in Table 11-6-3(b}).
The other is that the role of the Port Authority is limited to the public duties and
commercial business like cargo handling is done by private enterprises under the general
conirol of the Port Aulhonty (Case— —3 Case-B-1 and Case-B-2 in Table ll -6-3{b)).

135. . These methods of port operatlon pecuha: to each port are not the result of careful
selection by port management. Rather, they have been chosen by reasons of regional
condition like customs and historical background. So it is very dangerous to seek a
commeon method of port operation for all ports in the world without considering the
various local conditions. - The important thing to' be considered is to choose the best
method - which enable a Port Authority to operate a port efficiently and without
sacrificing public interest, based on a detailed examination of the present s&tuauon of the
study port. -

136. As the terminal opération; it is said that operation methods differ by the cargos,
such as container, general cargoes and bulk, which have been treated at the terminal
respeclwely

137, For container LransPOrtalmn safe - and purictual - operation is the most vital
requirement. In this sense, container terminals are required to adopt commercial
management methods and provrde quick, reliable and ‘economical service to users.

138. ' General cargo terminals are normally used by various users and handle a smaller
amount of cargoes compared with container terminals. Naturally, these terminals should
be open to publlc use. :

139, In l}\e case ‘of termma!s for bulk cargo such as fruits, grain and maize, on-land
facilities can be used by a specified entily, while the berth will be used by many
shipping companies. Thérefore, the berth should be open to public use..
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4) Trend of port Privatrzatlon in APG R P

140 At present pnvatizatlon of APG has been studied by UNCEMP since Apr 1993 as
a means to modernize ports in Ecuador, which conforms wrlh natronal polxcy of
modermzauon for pub!lc and semrpubhc msiltutlons

141 The laws and regulauon concerned w:lh the poticy, the General Regulatlons of
National Modernization Law, Prwatlzing Law, Present Public Services by Private Initiative
Law and as well as other general laws of modermzatron, were drafted by CONAM and
leglslated on Dec 31,1993, RN - : _

142. Accordmg to. the present result by UNCEMP s sludy, the work reiated to the port'
service should be shifted from APG to the private sectors for competition on the quality
and cost. At least the fo!lowing services . should be prlvatlzed in due order as the
number ¥

[1] Cargo handlmg

(2) Tug boat service
(3) Operation of crane.
(4) Securily

(5) Garbage

143 In case of cargo handlmg except at bulk termmal whole responsnb:hty for cargo
handling will belong to pnvate compames or entmes whxch make a concession contract‘
with APG.

144. Basic concept of port of Guayaqml after concessson is as follows

- Berth and apron is owned and managed by APG for all users.
- Storage area is divided into some sectrons and pnvate sectors have each area's
- concession through tender. : , :

145. Therefore responsibilily of APG should e admnmstratlon, mamtenanoe, fmancral
issues and improvement of infrastructure, .

5) Application of privatization

146. According to above mentioned policies, Case-A-3 or Case B-1 or a combmatlon of
these are considered the best selection for APG. :

147. Present operation of monopolistic shore-side cargo handling service by APC shoqu'
be modernized. APG should encourage privale seclor to enter mto the field of cargo
handling service by providing an attrachve environment, . : R

148. It is sound for the port of Guayaqml to commercralrzé cargo ]ﬁandlmg fuootion as
soon as possible and :mprove their  efficiency through competmon among prwate
companies. : _ _

149. It is advisable to privatize terminal operation by lease/concession. Con'tamenzatron
will progress in Ecuador. In the begmmng. semi ¢ontainer ships or small full container
ships operated by various shipping companies will call on the ports rather than big full
container mother ships operated by the major shipping. companies, . This kind of
container terminal should not be used as a exclusive berth but be a pu‘ohc berth.

150. There are many cases where privatization is . applicable, though in all cases,
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ownership of land and main port facitities should be by public sector or entily under
proper control of the government.

151, Port which have undergone the port pnvallzauon have . enjoyed the merit of
privatization as shown in Table 1l-6-4.

152, The items which have to be decnded carefully when APG introduce privatization
are explained below.

{a) Sele_ction of private company .

153, If APG privatizes shore-handling, it is very important to decide qualification criteria
for private companies wishing to participate. - Examples of criteria are as follows,

Compames which are able to perform efficient cargo handling to fit customer
demand.
- Companies which can provide rehable service.

Furthermore, APG should consider plural cargo handling companies to increase
competition.

154. APG may privatize the whole terminal operation by concess:on/lease of
land/terminal to private companies. As the container terminal comprises the main
- facilities of many ports, selection of a private company as the container terminal operator
is examined based on the following points.

155. Container terminal 'operalion includes wide range of works such as container
inventory, gate operation, container loading and unloading (include yard and stowage
planing), documentation to port related agencies, maintenance of equipment and container
cleamng etc.. Since safe and punctual operation is the most vital requirement for
container transportation, container terminals are required to provide quick, reliable and
economical service to users. Operators are required to hold encugh and competent
personnel, know-how, capital and credits to handle those works. At the same time, it
is necessary to concede the terminal to the designated operator(s) for a certain period,
which is actually done in many leading container terminals.

156. When cnterla for selection of terminal operalors are examined from the above view
points, :

- Companies which are able to perform efficient container cargo handling and
handle wide range of works as mentioned above to fit customer demand.

- Companies which can collect adequate quanttty of container cargo while keeping
sound financial position.

- Companies which can provide reliable service throughout its leasing term.
are considered.

157. In selection of these cases, the following poinls should be taken into consideration.

Guayaqull port is an important public port which supports the national economy.
Public ports should be managed and operated not only for limited or specified
users but for the open public and should impartially accept and handle all ships
and cargos of different companies.

- Evil effects brought from the monopolized terminal operation should be avoided
{inefficient operalions and unreasonable tariffs etc.) as much as possible.
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158. It is possible to keep a competitive circumstance by dividing terminals into two or
three yards and conceding them to operators separately.  Even in this case, it is
advisable that the apron and some portion of container yard just behind the quay side
be kept for common space, mainly for container pre-stacking. -

(b} Selection of concession fee system
159, There are three types of charges in general as follows,

- Flat rate type
The owner (leaser]) gives the user {lessee) the right to use assets for a specific
period in exchange for a fixed amount of money.

- Mini-max rate type
The owner gives the user the right to use fixed assels for a specific period in
exchange for a variable amount of money, There is a minimum and a maximum
amount of money for lease depending on the amount of activity.

- Shared revenue type =
The owner gives the user the right to use fixed assets for a specific period in
exchange for a variable amount of the money, even though there is a minimum.

160. Concerning flat rate type, both lessor and lessee can easily forecast financial
condition. The lessee may be able to generate excess profits if he can collect cargo of
more than certain level. This system can educe the power of the private sector.

161. Concerning mini-max rate type, the lessee in this case may also be able to generate
excess profits if he can collect cargo of more than a certain level. This system can
withdraw the power of the private sector. The lessee is always subject to checks on its
cargo turnover or revenue by the lessor, and there is a possibility that the public sector
intervenes with private activities,

162. Concerning shared revenue type, revenue of the lessee is increased if cargo lurn
over is increased. The lessee has demerit that even if he makes effort to make revenue,
a certain share of it is drawn up. The lessee is always subject to checks on its cargo
turnover or revenue by the lessor, and the public sector intervenes with private activities.
It is difficult for both sides to forecast financial condition.

163. APG has to examine which type of leasing scheme is better. It should be borne
in mind, however, that flat-rate type and mini-max rate type is the better selection lo
attract the private sector, and thereby ulilize the private sector's power 1o increase cargo
turnover. This systern would raise the ability of the lessee to collect cargo, the morale
of employees, and would contribute to the future prosperity of APG.

(c) Countermeasures of a personnel cut

164, If privatization is introduced in APG, from the management point of view,
reduction of personnel is considered to be necessary. However, the conclusion of this
subject should be drawn after sufficient examinations of necessary matters such as
national conditions, or labor problems, social customs, financial pressure by dismissal
allowance elc.. . '

165. As a course of actions that should be taken, a determination of the desirable
organization necessary for effective management, a study of streamlining plans of
organization, a review of volume of jobs at each division and section and determination
of a reorganization plan and a proper number of personnel should be carried out as the
first step. .
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166. As the next step, a proper plans for reshuffling of personne! and for. personncl
reduction should be made and- implemented. - For commeicial management, it is
important to keep a'organization slender as much.as possible, This will contribute: to
reduction of operating expenses {personnel cost and official expenditure). : -
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