VII PROJECT COST AND IMPLEMENTATION SCHEDULE
7.1 Preliminary Cost Estimate
(1) Assumptions

1. Table 7-1-1 shows the major facilities to be built to implement the
development of Port of Balboa. Construction of these facilities are scheduled
to meet the demands. The wurgent improvement works, however, ave
currently being implemented partly and assumed to continue regardless of
the concession contract of HIT.

2. FFor the short-term development, the construction costs are estimated
for Alternative Plan-D3, D4 and P5. Among the alternatives, underwater
rock excavalion is the dominant element in estimating the constn;lction cost.
However, :t_he quantities of the underwater rock excavationi are very
preliminary since they are based on only three borchole exploration.

3. Fo;r the long-term development, the construetion cost is estimated
only for Alternative Plan-F3 since this alternative involves much less
quantity @;)f underwater rock excavation than other alternatives. The
difference of their construction costs are obvious. -

4. The construction costs are estimated on the coneeptual cross sections
as shown in the previous chapter. - Y

5. 'l‘h':é ‘construction cests of the access road and relocation of the
existing road for the long-term developments at Farfan are considered as a
part of the developments and included in the cost estimate,

6. Pofwei' supply, water supply and telecommunication to both the

short-term and long-term development arcas but outside the development
areas are not included in the cost estimate.
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(2) Quantities and Unit Prices

1. For the major quantities of construction works like dredging and
reclamation, the topographic and bathymetric maps prepared by the JICA
Study Team is used for the short-term development. For the long-texm
development, maps and bathymetric maps available with National
Geographic Institute or PCC ave used.

8. The unit rates of the dredging for each stage of each phase of the
implementation of the development are varied according to the conditions,
such as the total volume, soil characteristics, availability of and distance to
the disposal area.

9. For the cost estimate purpose, the equipment prices are referred to
the recently bidden prices.

10. Engineering service cost, 5 percent for civil works and 2 percent for
equipment procurement, are taken into account. '

(3) Tentative Cost Estimates
11. Summary of the cost cstimates for the short-term and long-term
developments are tabulated in Table 7-1-2 (Alternative Plan-D3 plus

Al_temative Plan-FS), Table 7-1-3 (Alternative Plan-D4 plus Alternative
Plan-F3) and Table 7-1-4 (Altexnative Plan-D5 plus Alternative Plan-F3).
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Table 7-1-2  Preliminary Construction Cost (Alternative - D3)-

i : ; i

Dascription of Wi ork 7 F Unit : Guantity Unit Rate ! Total Ameunt

i
i
! |
o dld sy | wsy
;
i-

A 4Urgur|th!cja=tlres Y

1 _ilmprovementefPiers
2_ inylgment L
a. Panamax Container Quay-side Cranes | each

1 f,féi@@l@i 43,000,000

23500100, 5,000,000

o b_ fI_'ga_a_n\fer Crane L - 1,600,000 3,909,090
- _c__Bga__h Staukerb % each 000 350,000
d “Top Lifters 1 each 70,0000 210,000

e Trailers
l' Chassis

— e —— e — - . - e mm e — __[_ ———— ) [
Urgent Measures, Civil Works _____“3"_: ) b= - lj‘ ;T 35,000,000
__ :Diuto, Equipment ____ L i 113,400,009
e Q!EL‘?_TQ‘_’U.‘!._.._.______-__ et el - 58,400.000
_{1__ S S SO { e
Ut S SO UPU SRR AU AU SR, S, -
B ‘Short-Term n Development L0 ______}___ o
| . Con!amcr"l‘crmma]:,(Dxablo 1st Stac'e) oy ] B o _:__ T

“Dredging (12my ~ L 1330000 20 3,500,000

Rock Oredging (12m) 7 T b edm. P é&Qﬂﬁﬁf’::,':?Dﬁ,‘1,’:5@@0,@9
CExcavation & Rl 60,000, 2 120,000

350, 61500 23,625,000

15_)0 16,500, 000

Paument
.6 Building I
1.7 Flectrical “orlb- o

187 Utilities W

19 'Access Road . 0, 2,000
1. 10 rhh\(‘t."!in-.ﬂu:: Works 1 5,730,000 §J30 000

i A S VoD e i 120,215,000

i
12
13
14 ] 14m Quay
15
16 260!

Sl

! i

R g lanooooo

Lig ngtz,,?gnamaz,Qw}@aner Quay-side Crane | each {72, 500,000, 10000000
111 Transfer ( Cranes each 000, 000 3,000,000

2 '(‘c-xi'ta{i}ié'r Termiinals (Diatlo #nd Srage) =« !
21 Dn.d;mg( I_Zm) e “'i"‘;gﬂ; i _l__SQ_QO_(}_Q .20} 2,600,000
22 RockDredgingCiZem) p_tum, T T E30000) 900 48, 000_000
23 Excavation & Fill [ com, | 60,0007 2 120,060
[T0m 7§ 777 "350, T 767,500, 00
]

._{_'-{"_,:_limQua} ] B

Cisemo 123000, U150, 18
_posem | L) 200,
1

2.5 Pavement =

267 Bmld_l_ﬁg ' o B 0
27 CBleefricalWorks T T T T T e Y 400,000 400,000
28 Utilities Works TN ST 1T TR T 200,000 200,000
29 Access Road 0.
2.10 rMiscellansous Works

I S T
210 Po;t Panamax Container Quay-side Crane ; each | 1 5,000, 000 5,000,000
1

211 (Transfer & Reinstall of Panamax Container | Jg k! - T 750,000 750,000
_Quay-sideCrare % 4 R
: i
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Table 7-1-2 Preliminary Construction Cost (Altérnative - D3)

T 7
Item : :

]
; ?
No Description of Work P Unit I Quantity : Unit Rate , Tetal Amount

S T S TN wse L wse
3____:'_11&1!3@3 Bonhs Baibony T b
30 iDredging Cram) T eam. | 820000, 77 20, 1610000
32 jRoc!}({)rtdg_mg o S . tum 140,000, 200! _ 28,000,000

55 Bxeavation& B T Teum DT __"'a,.io;;‘;jj_i - __z;j'_ 000

34 |-7T5mQuay R T 1 " - . SO
35 Pavement : Posqm. 5000 “lo0° T 500,000

36 lAccessRoad T U N e T 1507 16000 450,000

3T FF[C’\;ll'll.ﬂlfUtlhtleS?"\[l‘:CtllﬂﬂeOu‘-‘\Df‘\\ s 1 2.880,0000 7 2,850,000

. S S 160,481,000

FR T .
- e
i ‘Sa ad/Grave] | l,:m_dmg ‘Berth (:}_ngdnr) L
$1 Dredging (40w T 206 170,000
1.2 IRock Dra.d_gi_ng_( l(}m) o W00 . 3,000,000
Y 3 l 4. ()imin.!ay_ ) ) L 30909 3 600, 000
-5_.31____ !:.lulncal{l_I_(_xhheb!\Iw.xllan..ou-, Works T 73390000 339, ,000
) o o } T 2,109,000
'5_'1’7;’Ré}15i-éﬁéh of PierNeisa L B : - : : T
1] M 1
- S T SR SRS S
51 4P_a<\engqr “Terutinal {3, 000 m2) 1 sam_ L___'” 3000 _27;5701 . 450,000
53 (6,89_0_11_1_2_)77 | sqm. . _6,800: o 75)04' 310,000

64 vErtumauumumw’.scql_lg_n_euu, Works 17 s ' TTT Al 39,500 L 40,000
T T .. 830000

6 'Suhtmu:e Mangruse _e_\t Awmador

" 850,000

61 iScil Transportand Il T _
660,000

6.2 ‘SutmergedDike

6.3 iPlantation - T ha » 63,000

.____1_,,,,,, o L I R T I 1513 000

i §!3c-rt-’l‘erm Dmelopmmt CivilWorks” 1 N ___:_,___;””____266 233,000

77 iDitto, Bquipment ... R 18,750,000

. bitte,Tetal o R AU .. ,7301,983,000

T - B

. l,,,, e i e A S S

€ MasterPlan_ . b mail e een .
1 ’Conlainc_'r Terminals_tl_’_qgqulStag;q__l‘ o ~ B L ) : -

_ 335670000
2007 24,000,000
2 120,000
i lm. L o _5_3 500 A 2:»,:23,000
] osqm. | 110,300, i50, 16, 515,000

1
'y !Dredgmg ¢14m) :
2 IRock Dredging (14m) o teum
3 __"'ﬁfa‘i‘!}eﬂ,ﬁf[_'ﬂl ,,,,, a2
74_ '__t- 15m Quay ; i
b qugp}ent o ‘
6 Building L '
_7 Fleclrl_cz_al\\orks o : Ysoo o1
8 WlitiesWerks . s ls 1 750,000 750,000
.9 TAccess Road e L . r 4,300,000 4,300,000
10 N X N

sqm 15300 200. _ 3,060,000
: 11,600, 000 1,600,600

Ty T " 11,160,000 11,180,000
R T T T 122,930,000

thelh neous Works

B "5‘.60(),’0’00 710,000,000

1.10 rCt)ntamer Quay-side Crane_ 77 Ceach 5,000,000
1,000,000 '3,000, 000

1.11 (Transfor Cranes Tt each

_Reach Stackers . . _. P each B 330000 350,000
113" Toplifters. T ;.cach 70,0007 140,000
1. 14 Il'_d_l!ieifb el ! each . ) 60.000 B ) 000
115 [Chassis - o e _each 77 26,000, 200,000
116 | Other ]sqt.glpment L l1s. . " §00, ODO . 500, 000
__ﬁ,,,!,,,,_ - L f_ 14,790,000
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Table 7-1-2  Preliminary Construction Cost (Alternative - D3)

I;;om Description of Work Unit | Quantity Unit Rate | Total Amount
N S oo T WS | sy
2 IContainer Terminals (Farfan) Stage 2 R i —
2.1 {Dredging (-34m) L jewm | 1080000, 3] 3,240,000
22 |Rock Dredging (14m) cu.m 55,000 200 | _ 11,000,000
23 |Excavation & Fiil el eum._ T go000, 2l 120,000
24 |- 15m Quay R e 350 73,500, 25,725,000
25 iPavement L - _sgam _ 122,500] 150; _ 18,375,000
26 ElectricalWorks Ls. _ L 400,000; 400,000
2.7 |Utilities Works - s [T I 250,000 250,000
28 |Access Road _ Lm. 350 2,000] 700,000
29 -Miscellanies Works ] Ls. B 1] 5880,000; 5,950,000

T T 65,790,000

28 \Container Quay-side Crane each | 2! 5,000,000] 10,000,000
29 iTransfer Cranes T | each 3l "1,000,000' 3,000,000
2.10 'Reach Stackers o 1 ecach 1 350,000; 350,000
211 Toplifters _ _each 2 70,000 140,000
212 [Trailers each 10 60,000, 600,000
213 !Chassis 1 each _e; 20,000 200,600
2.14 Other Equipment - bs. | 1 500,000 500,000

. B B 14,790,600

§_,,§0ﬂ Berth (Amador) o R S

ijdg.i( 12m) ___ “cum, 2,180,000, - 3l 5,540,600

9_2_ __\Plal_form T T 1, 3,600000) 3,000,000
3.3 'Breasling Dolphins e each 2! 1000000 2,000,000
3.4  Mooring Polphins o each 2! 500,000, - 1,000,000
35 Thm Berth (130 m) o L, 130, 50,000, 6,500,000
36 -55mBerth(100m} Lm. 100" 40,000 4,060,000
3.7 ;Apgroach Trestle s i 1,000,000 1,080,000
3.8 ElectricalUtilities/Aliscellaneous Works | s t| 2,460,000 2,400,000

I . - i . 56,410,000

_— Master Plan, CivilWorks v [ 215,180,000

"~ Ditto, Equipment [ “_ 29,680,000

______ Ditto Total - T T T | 241,760,000

_Total T T T T 1 60RT43,000
S _ — S S S o
____ jEngineering Cost e _..].._28,658, 000

J!(ﬁﬁi’ﬂ’t’ﬁ - T il 636,699,000
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Table 7-1-3 Preliminary Construction Cest (Alternative - D4)

Item

Description of Work Total Amoﬁnt

A {Urgent Measures

1 [ImprovementofPiers

2 Eguipment j
a. Papamax Container Quay-side Cranes

000; 45,000,000

R
4.500,000° 9,000,000

__ ib.TramsferCrane 1 _1000,600; 3,000,000
'c. Reach Stackers 350,000, 350000

d. Top Lifters
1e: Trailers

70,000 210,000

60,000, " 7500,000

W Chassis T _ "TU20,000 240,000

| 13,400.000

— —- e - B T b -
P

i 45000000

T 13,400,000

Ditlo, Equipmeat
Ditlg, Total

Short-Term Development

1 Container Terminals {Diablo Ist Stage)

[ IR S
L1 iDredping (:12m) e f.tum. ] 8£0,000, 20! 71,650,600
1.2 jRock Dredging (-12m) 150,000, 200} - 30,600,000

1.3 |Excavation & Fil} Jeum. V60,000 2 120000

1.4 |- 14m Quay _ L [ Ilm. 3 350
16 lavement =~~~ |sgm ;  H

1.6 [Buiding T " 7 Tl sqm i 65600 200, 1,300,000
1.7 Electrical Works s 1,600,000 1,600,000
18 Utilities Works o o M s l: ~_ 80G,000; 800,060
1.9 JAccessRoad 0 lm. | 150 2000, " 300,000
110 iMiscellancousWorks =~~~ | ls 1 1t " 3800,000, 3,800,000
I E — ‘gr??é-,goo

| I A A A T
1.10 |Post-Panamax Container Quay-side Crane : each i 2. _f:,_QQ_(_):QQ()E 77777 10,000,000
LI TransferCranes | each | ~ 731" 1000,000) 3,600,000
R S R S S 13,000,000

S SR SO ST S
2 Container Terminals (Diablo 2nd Siage) P _E i R

2.1 |Dredging (:12m) —lcum. | L210000; 20 2,420,000

22 |Rock Dredging (-12m) lewm ! 210000, T 2001 42,000,060

2.3 |Excavation & Fill cum. | 60,000, 2 120,000

U P el gy

24 |- 14m Quay L. 350 67,500]
2.6 |Pavement _ ) sem. ;123,000 7_””175.9'!
26  1Building sq.m : - .0

23,625,000

18,450,000

24 IEectrical Works Ls. |~ "7 AT 400000; 400,000

28 Ptinues“‘orks B ls. T 200,000 200,000
Access Road 1. - 0

g . R 0
2.10_Miscellaneous Works s 1, 74,360,000) " 4,360,000
: 91,575,000

| - NS R S ]tf S

2.10 {Post-Panamax Container Quay-side Crane | each

2.11 :Transfer & Reinstall of Panamax Container t+ |5
Quay-side Crane

750,000

1 TB060,000. 5,600,000
B |

|
i
=)
o
=]
Ty |
:
I_'F‘

_|_ 5,760,000

S S SN N
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Table 7-1-3 Preliminary Construction Cost (Altgrnative - D4)

Description of Werk P Unit ! Quantity Total Amount

S S S L
R T S SN L5..:) S (USS)
3 Tuna Boat Berths (Balboa) J

31 Dredging T Teum. | 6 _F_-?_.___ ___ 0
37 @&@\_-Mn_&iﬂ_l________ o ' b : _Q
33 [ 18mQuay e s, 500_09;_____9_0_09000
éi_‘!__i?a\zm_en_l_____________ e J3600, 100 360,000
35 iAccessRoad 50,0 10005 50,000

36 ‘Elect_ncalfUuh!h Miscellancous Works

4 San-l/Gra\ el Landing Berth (Amador)

Drcdgmg o ’ B
i+ 4.0 m Quay (pontt:on type 60 m)

i3 fFIca:tnca’IJUnlm esfliscellancous Works

{... - e

t

) RenmalloncfPser No 18

51 Passenger Termimal GO0 RS~ samn T TABR T Is00 450000

i 830'000

5
53 Parking (6,800 m2) T Tsyme T TT6s000 T U507 310,000
54  [ElectricalUtilitiesMMiscellancous Works | 1s. 4 A 39,500 40,000

6 - o B
; USM Transport and hﬂ_':_'_':'_:_'_'_'_'_'_'__'_'_'_'_?'_'_c-lL!ﬁ; ... .. 850000, % 850,000

Submergsd Dike

T hm DT TTTL00, T T T 50, 660,000
: _,_P,la,,n@l,l,-m,, -

Tha TN T T TS0 T 63,000

I T T T T T T Eua000

- L O B .
e N R

Shr-lt-Termu Development, CivitWerks | 1~ T T T 185,649,000

" “Ditto, Equipaient

DJ(LU , Total
E .
€ ‘Master] Plan S

l* Cﬂnlamer’l‘ermma,S (Fasfan) Stage T~

A S

Dredgmg( 1dm)y : T S eum. |

Dredging (14m)y om. L 11590,0000 T 77 3l 735 670,000
_'Rock Dredging (Hay - leum. | 120,000 2001 T 24,000,000

[Bscesting bl 1T com. | 60,000 120,000

15m Quay Qom0 as0) 5400, 25,725,000

3

i
5 Pavement
6 Bunlimg

ble tncal “(}rks T T le 4 R 1,600,600
Pls. 2y 750000 ... 150,000
Pl
o et S f R/l vt PGNP Jonithenliogd Jucfiey

Js T X 4,300,000~ 4,300,000
; 714,180,000, 111

1,166,000
i T 128,950,000
I i

1.0 Container Quay-side Crane” """ T ileach I 275000000, T 10,000,000
11 Transfer Cranes beach , 3 L ‘19099(}0{ 3,000,000
112 [Reach Stackers T T TTeach i T il 8500000 T 350,000
L13 Toplifters "~ " U iTeach T U UTTR T TUTU40,000, 140,000
L14, railers  © " jeach ;. 10, 60,000, 600,000
135 'Chassis T T ek TN T 20,0000 200,000

1.16 Other Equipment
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Tablé 7-1-3  Preliminary Construction Cost (Alternative - D4)

i 7 : I
{ !
i !
! ! Total Amount

Descrigtion of Work I Unit Un:t Rate

}
|

2~ iContainer Terminals (Parfan) ‘:Ha_ge z _____:_ T ?7 ]
:

. iner Terminals (Farfan) St: [ S S
53 Bredging (1) T T T T T T eum, s 46%0,0000 3, 3210000
22 RockDredging Gidm) -~ T " ieum, ! 85,0000 0 200 11,600,000
23 |[Excavation& ™l ~~~~  ceam i 9,0_-99?; e 20 120,000
24 |-mQuay & lm 3?»0» T T35000 25,525,000
25 |Pavement T T T T160° 18,375,000
26 E!e-.tnual)_\_q_rl{i . | '7 7 74700 000
2 i T Y, 250,000

' T 2.000° 700,600

" T5950,0000 " 5.950,000
' b‘i 190000

__m.%__...,.._. e _
28 |.(-0ntamorQua) ‘-ld\ (‘ranc ;17 B iirmii;"‘;ah 7[ - 77
29 L'I‘ranuft1:‘(.1r«.mr:; ] _teach -3

lO OO{) 000
3

2.0 ReachStackers W each ! T A i 3::0 000
211 yTeplifiers T T T Titeach 10T T T T TR, © 140,000
2.12 ='I‘ra11€-r;,___ i teach 10 _QOEI}GO' ~ 600,000
213 1§_h§_i§[‘___________ - T Tieach i T T 0T TTTTT30,0000 1T 200,000
211 Otha.r Equipment st 3 :)0000& B 500,000

14,790,000

3 !Ol'Bejth (Amador) ~

e B

31 iDredging(-12m . cum, 3 2180000 T T3 T 6,540,000

il L Rpaho I

32 Patbom T UG Ty 177 73.000,0000 T 3,000,000
3.3 !Breasting Dolphins

.3 axting {Teach ;| 2: 7 77 1,000, 0{)0 T 2.000,000
34 _:Mooring Dolphing - teah 2 500 000 B 1,600,000
35 —-75mB..rlh(13{]m} o :IE 130 50,000 6,500,000
4 H
i

- R — - — — ,I _——— - e e o ] — - -

36 1-6.5 m Berth (100 m) A T 100, 40000 4,000,000
a7’ App@gggjrggk i obs | Y 1,600,000, 1,000,000
38 ;ElC‘CII‘lLaUUlllll!EQLll\G.‘llJll(DUu Werks | Ls. ; 1 2,400,000 2400,008
B —— B} S S i 726,410,000

: [ ’ : ’
N T B D S
. Master Plan, Civil Works . N ) |t ei5150,000
_ iDitto, Equipment B S S - 29,550,000
_iDitte, Total . ! ) _ 1. 214,760,000
""]LTrIt’él"'_'__'j_’_‘_f‘_'_'_T_'_"__"_'j_";f_'_'_’_'i‘_ﬁI_'__'_"j__'?_';"_i_' T I I I 0,550,000
_ Engincering Cost 7 T ] Ty T T T 23,526,000

_,Gféﬁﬂ"’i‘idtralr - I R L 531085000
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Table 7-1-4 Preliminary Construction Cost (Alternative - DJ)

IContainer Terminals (Diablo 2nd Stage)

: ]
| :
Her:ni Description of Work Unit Quantity Unit Rate Total Amount
|
i (US$) (US$)
e U _ ! _ e —
A %Urgent Measures L i - 1 -
1 - T [ I Ty
L ilmpmvementof Piecs 1 Is. | il 45,000,000, 4
2 tl:,qmpment J Y D
‘a. Panamax Container Quay-side Cranes each __ 2 4500,000]
~ib.Transfer Crane each | " al 1,000,000,
_le.ReachStackers each _.1 _._350,000
R Id Top Lifters - each | T T3] 0,000,
‘e, Trailers each | 10, 60 ,000,
B ‘l_‘ Chassis 1 each 12; 20,000
B 1 S I T 13.400,000
":Wi [ I S . R S
"Urgent Measzures, Civil Works R 45,000,000
}Duto Equipment _ A | 13,400,000
Ditto, Total - - - N 68,400,000
j o o - I B
B__ Short-Term Development IR T
S : N e -
1__ {Container Terminals (Diablo 1st Stage) .
L1 [Dredging (12m) TV eum 850,000, 20{ 1,700,000
1.2 ;Reclamation e . leam.p  350,000] R 6 2,100,000
13 ! Mm Quay Lm 350, . __5_7_§99,L__23_a$?§:@
14 |Pavement sq.m. | 110,000, 150 16,500,000
15 Buidding K _ s9.m 6,500 200} 1,300,000
1.6 Electrical Works CAs N 16000000 1,600,000
17 Utilities Works - HERES 1 800,000, 800,000
1.8 !Access Road(ined. bridge) 7] Lm. 520! 2,400] 1,248,000
19 Mlﬁcellaneous Works Ls. 1,  4890,000; 4,890,000
L '_l:qtﬁqlﬁ - _ ) - £3,763,000
1.10 iPost-Panamax Centainer Quay-side Crane each | 2, 6,000000] 10,000,000
L.11 iTransfer Cranes 1 each ) 3] 1,000,000 3,000,000
N . . - 113,000,000

--126—

2.1 [Rectamation cu.m. 820,000 6] 4,920,000
22 ;- 14m Quay T T T TTm. | 850 6T500 23,625,600
2.3 {Pavement __ o _ | sqm C 123,000, 1600 18,450,000
2.4 Electrical Works B Ls. 1 400,000 400,000
2.5 Utilities Works ls. 1 200,000 200,000
26 lAccessRoad Lm. 350, . 2,000 700,000
2.9 |Miscellancous Works | Ls. 1 4,830,000, __ 4,830,000
— o ) 53,125,000
210 IPost-Panamax Container Quay-side Crane each |~ T 5,000,000 5,000,000
211 ,Tr?n:fei&fREmsta'll_af anamaX Confainer ls. 1 750,000 750,000
____jQuay-side Crane _ o . g

______ I ... .5,750,000

I S B .




Table 7-1-4  Preliminarvy Construction Cost {Alternative - D5)

Description of Work Unit : Quantity UnitRate ' Total Amount

i
i i
i ! Uss) ] - (usgy

3. -'Tuna}.fipﬁ,!,!-‘esﬁh_s_(li@!tp_a) . !

feme— e ——— =

SRS O ML

_ e ! .
‘I_redgmg B cun. t 1950, 000 15, 235,000

32 LabmQuay T T T im, 17T T1s0} 500006, 9,000,000
3 3 TPavement T T T T sqm [, 60077100, 360,000
34 lAccessRead ST im T 26 T 31000 240000
35 BlectocalUtfiticsMiscellancous Works 7 1s. | CE 18500000 1,930.000

—————— e e o

i:_’f%TS*_ir'@Gﬁ?é_llﬁﬁiE@éiblz‘iﬁ@@ff R . f:*

Dredging 25 g_r____iéz_‘l(?"
ﬂln#(;ya_l_(pgtmn GpeGOm) Ve 200, 000 200,000

Elecln..alfUhhlusil\h‘:cellanmu\“611_:5' T s L 17T an2s0 31,000
IS S A

i fhath
_ . I R ! 656,000
—_ I ——— e - }r-"'__ —- - ,,4777,”4.4.. _— i e e

5 Renmatmnof?xer Nols I o - T
H - t - 07 —_____! Tttt T
"AT_'__*_e_n_&e_r_'&leai (3.000m2z) ::::iﬂ?»—tﬁé:if_: 3000, 1800 T 450,000
53 Parkins GB0O mD). Deam. | TTes00 T 500 340000

54 'Electncal!Uhht:esfMlcceHaneoub“orks T s i T 385000 0 40,000

ik — ol ,*,,,,,,, PP L el okt lughe

'i LT T 8s0.000

[ YIRS HD I S - S

6 'Subslllute Mangrove at Amadc-
B

i
- R Y SO S S S
6.1 S0l T ran-port and Ful cum, | 850,000 1 850,000

6.2 ISubmerged Dike T il U 1200, T "850] 7 660,000
6.3 Plantatton ] _ha b 14 4500 63,000
SO SUr SO S {13000
"~ IShort-Term Development, Civil Works e ;_2_1__@_1_2000
"~ |Ditto, Equipment _ i e o 18,950,000
Ditto, Total L T D S A 140,562, 000
) S S A SR
I S SRS S T T
C Master Plan R S ________"7% o 7%____ o

P CentalnerTermmal.-, {Farfan) Stage 1T~

i1 Dredging (Tm) T 77 cam (30000, 5,670,000
12 ‘Rock Predging (1dmy_______ {eum. | 320000, " 200 24,000,000

13 b“avatwn &Fill { cu.m. 60,000, ‘2. 120,000

L1 ( 15m Quay i Im. 350, 73,500 25,725,000
L6_iPavement _ . isam | 10,300, " T " 150, 106,515,000

i.6_[Building "___ . sgan. 15300, 200, 3,060,000

17 |Electrical Works  ~ - I 1i 1,600, 000! N X 59@ 000
i.8 |Utilitics Works L ] Ls. 1 750,000 750,000
]LTAccees Road L is. 1 4,300, 0{)0i 4,300,000
1.10_Miscellaneous Works Tas. t A TU1L,150,000. 11,180,000
Y - T T T T 122,950,000
I

_l_ Contamer Quay-sideCrane | each 2 ~ 5,000, 000 "~ 10,000,000
Transfer Cranes } _each 3T Lo00, 000 3,000,000

1
1

111

1__2_ lReaqh Stackers ' each N 1 350,000, 350,000
1.13 |Toplifters each | 2 70.000! 140,000
i
i
1.

fcisheintptaluinniiny -~ R — et Ay v

14 Trailers o - " Tleach i 10 T T80.000, 600,000

15 [Chassis : - | each 1w 20000 ~ 200,000

16 Other Equipment - 7__1_.§.________f7kl’;4____ 6500, 000 500,000
T e e T T T T T 14,190,000
DU U . . | - .
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Table 7-1-4  Preliminary Construction Cost (Alternative - D5)

Item! Descriplion of Work

Unit

Quantity

Unit Rate

Total Amount

2.1 lDredgmg(H_m_) e
Rock Dredging (-14m)

23 Excavation & il o 5

_2_.-_1__{_ 15m Quay T
lPa\ement L

27 Uthties Works

Ao e e ; oL
i

28 TAcessRoad " T T T T T .
29 Mw.*cllamcb“c-rka e s |
,,,,l,,f, S S

28 lContamcr Quay-side Crane 7
29 Transfer Crancs e L

2 10 ‘Reach Stackers

1911 | Toplifters

R o =T W

2.13 Qhaj‘é‘: o

2.14 iOther - Equipment

212 rTraLlera L i 7_”7}”

e e

[ . .

I (. i

L2005

o 2
73, 600

T TR006,000

" 1,000,000!
350,000,
70,000

] 7607000.

20,0000

11,000,000

120,000

29,725,000

18,375,000

10,000,000

3,000,000

. 200,000

600,000
... 14,790,000

S
3 011 Berih (Amador)

31 DrdgingCo2my T Ham | misopesl T3l

32 (Plstform s LT T 3000000, 3,000,00
33 Bnaslmg Dolphins 1 €ach ! 2: 1,600,000 2,000,000

3.4 Mboring Dolphins " each '77'777”7””2; - 7500,000' 1,600,000

OOTIL e -2 S S U R

5 -TomBerth (130m) 0 bm 0130, 50,000 6,500,000
86 :55mBerth (100m) T T T T w00 _i_l}_.f_lQQT 4,000,000
37 }Approach Trestle i s 11777 71,000, 000 T 1,000,000

2,400, 000 2,400,060

38 Electrical/Utilities/Miscellancous Works ks 11 o i
o - i 1 796,410,000

,L [ o - S

el i :

. ﬁﬁwjmmmjrﬁmiwﬁ ”i""”"”ﬁfﬁ‘” 215 180000
]

__Master Plan, Civil Works

~'Ditto, Equipment
__‘Ditto, Tatal

29,550,000

17 944,760,000

N T S R
CTetal 722,000

T 90,335,000
i - | #2500

~_:Grand Total i | i

____:Engineering Cost _

464,057,000
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7.2 Implementation Schedule
(1) Assumptions

14, The construction schedule is worked out to meet the target year of
cach stage of each phase i.e. the construction and equipment procurement
should be completed by the end of the previous year of each target year. Six
schedules are prepared for both the alternatives and low- and high-case
demands.

15. It is assumed that, for the existing facilities at Balboa, the
improvement works currently being commenced will continue regardless of

the concession contract between APN and HI'T.
(2) Construction Phases and Stages

1G. The development, both shot-term and long-term, is divided into
several stages of the developments. Their major components and target years

ave shown in Table 7-1-1.

17. For Alternative - D3, Figure 7-2-1 and Figure 7-2-2 show the
construction schedule covering both the short-term and long-term
developments for the low-case and high-case of the cargo demands
vespectively. For Alternative - D4, Figure 7-2-3 and Figure 7-2-4 simitarly
show the construction schedule. For Alternative Plan - D5, l*‘iglir(: 7-2-56 and
Figure 7-2-6 show the schedule.

18. For Alternative - D3, Table 7-2-1 and Table 7-2-2 summarize the
yearly disbursement of the construction expenses covering both the short-
~term and long-term dcve]opments for the low-case and high-case of the cargo
demands vespectively. For Alternative - D4, Table 7-2-3 and Table 7-2-4
similarly summarize the yearly disbursement of the construction expenses.
For Alternative Plan - D5, Table 7-2-5 and Table 7-2-6 summarize the
disbursement.
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[mprovement of Piers Yo i

Equipment Proturement

Short-Term Development

Centainer Terminals (Diablo 13t Stage) ERREER
Dredging (1,850,000 m3) £
Rock Dredging (330,000 m3) oA
«14 m Quay (356 m) )
n Pavement
W] Buildings
17 Utibties and Other Works
11 |Coutaiver Terminals (Disblo 2ud Stage)
" Dredging (1,300,000 =3)
15 Roék Dredging {230,000 m3)
16 <14 @ Quay (350 m) 7]
" Pgvemen} 8]
18 tilities and Other Works R
1 1Tuna Boat Berth (540 m)
n Dredging (620,000 m3)
2 Rock Dredging (140,000 m3} E
2 -7.5 m quay (550 m) i e
7 [Sand/Gravel Landing Berth (-4.0 m, 140 m)
# JRenovasion of Pier No. 18
?%  |Subsiitste Mangrove 2t Amador
16
?7  |Loog-Term Development
¥
% | Conteiner Terminals
» Dredging (12.970.000 3)
| 5 Rock Dredging (175,000 m3)
2 15 ;m Quay (700 m)
RETIE Pavement
i Buildiogs
B Access Road
3 Utilities and Other Works
3 104} Berth (Amadar)
T35 Dredping 2,180,000 m3)
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ot tune s e L e e e fa e i
Urgeot Measures | @ 7 P Dood o |
T |limprovement of Piers iz =7 E : 1 ! : : | i
3 Equipment Procurement - ; % : g | l
T S T I R N R
s Short-Term Development 1 i l i ! E
§ | cootainer Termicels (Diablo st Stage) , ; 5 E :
: Dredgicg (1,850,000 m3) . :
. Rock Dredgiog (330,000 @3} i )
0 .14 m Quay (350 ) fol ;
1 Pavement ' !
u Buildings }
1 Utilities and Otker Works , f
3 1Coatainer Terminals (Diablo 2ad Stage) =T 3
i Dredging (1,330,000 m3) |
" Reck Dredging (230.000 m3) E : I
" -14 m Quay (350 m) i 3] :
U Pavement ' [] ‘
1 Utlities and Other Works O l ; i i
1% |Tuna Boal Berth (540 m) [ Do b H
2 | Dredging (520,000 m3) : ] ; '
1t Rock Dredging (149,000 @3) t t 0 5 ; i
7 3.5 m Quay (340 ) ) i
73 1Sand/Gravel Landing Berth (-4.0 m, 120 m) :
u Dredging {35,000 m3) Do
e Rock Dredging 15000 ws3) l |
[ B | 1.0 Quay (120m) o P
2 Reaovation of Pier No.13 E . i i |
28 |Substitute Mangrove al Amador a l : E
® i S
w Long-Term Developaent i E : i | % i : , {
|32 |Container Terminats (Farfan 1st Stage) 3 ; ; A - : L :]l ; I ‘ E E
% Dredging (11.590.000 m3) I } i E l ‘ !
__"_ Rock Diedging (120.000 m3) | by : [] ! ; Do
% -15 m Quay (350 m) l ! | i i .
1% Pavement ! ‘ ; D l . .
“ ] Beikdings i P R RS I ! | :
1 Access Road % I i f_::[; P! I
» Utilities and Gther Works ! ! i ‘ : : Lo l
47 | 0i} Bexth {Amador) o ‘ b )
" Dredgizg (2.180.000 m3) 2 i N :
T} Rerths : ’ i ! : ©o
9 Contaiver Terminegls ('Farfan 2nd Sta £e} ' ’ i { : . [ : ) IS
T Dredging & Relamstion (1,050,000 m3) . ; 1 i 3 i ; :— i]l
4§ Rock Dredging (55.000 m3) ) B P A T g !
« -15 71 Quay (350 o) ’ b ol
o Paveotnt ‘o ; % ! i i . ; j G
T Urilities and Other Works i B : { : g Do | {_:;_

Figure 7-2-2 Construction Schedule of Att. D3 (High Case Demand)
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3 i Usgeot Messures I : : ; i . , - ‘ i TG i
1 Improvement of Piers LT % i !
? Equipment Procuzement ; : ; : ! !
1 : - : !
5 Short-Term Developmenh | i E ’ E
"% |Container Terminals (Di_ablo 1st Stage) [ i !
Ll Dredpiog (840,000 m3) l l
s Rock Dredging (150,000 m3) o : i
9 -1 m Quay (350 m) ¥}
ie Pavecieat Dl
n Buildings 8|
u Utilities and Other Works E‘
1} {Centainer Termioals (Diablo Zod Stage) Eaideis
n Dredging (1,210,000 m3) :
i Rock Dredging (210.000 m3) ‘
[ s -14 m Quay (350 m} i
" Pavemeat ; o ! i
1 Utilities and Other Works q i
19 |Tuna Boat Berth (7.5, 180 m) ; ; : :
T8 |Ssnd/Gravel Lendiog Berth {-4.0 m, Pontoca) i } ! !
il |Renovation of Pier No. 18 i '
"2 T gubstitute Mangrove at Amador 0 i ;
7 : :
o Loog-Term Development i Ii ’
z ?
% |Container Terminals : : ;
[ 7% | Dredging (12,970,000 m3) : | f :
28| Rock Dredging (175,000 m3) ! :
D -15 13 Quay (700 m) ’
1o Pavement .
¥ Buildings ; a
NER Access Raad ' ' i
» Utilities and Other Works i E : !
[ ™73t |0it Berth (Amador) ! ' i
T Deedging (2,150,000 m3) iv | ! b
. Berths ! ! E i ; |

Figure 7-2-3  Construction Schedule of Ait. D4 (Low-Case Demand)
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T | Improvement of Piers [ : i f ! i ! ! ; ) ’
B Equipment Pracutement == ! : ! ! : i ; | : E
‘ L1 B
$  {Short-Term Development i ! ! i }
§ Cortaine: Terminals {Diablo 1s1 Stege) i E ' :
i Dredgiog (840,000 m3) 1 | {
C Reck Dredging (150.000 m3) II 5 | !
* -14 m Quay (350 e ] } '; :
e Paieoent | ;
H Buildings { i
n Utilities and Other Works H : i
L 11 |Container Terminals (Disblo 20d Stage)
" Dredging (1,210,000 m3)
& " Rock Dredging (210.000 ra3) i t
L6 14 m Quay (350 n3) : ;
[ Favemaal E i :
18 Utilities and Other Works
1% {Tuna Boat Besth {-7.5 m, 180 m) ! b
z‘i:' Sknd/Gravel Lapding Berth {(-4.0 m, Fouloon} 1 (] i
_—?_‘_ Renovation of Fier NuflS ’ E P s 1 :
1 |Substitute Mangzove 2t Amador ; 0 i
21 : i
~ e i for o
. oog-Term Development : ‘ i ; i !
® % i P
2 Container Terminals (Farfan 15t Stage) . i 1 § ; E ! ‘
¥ Dredging (11,690.000 m3) i i = _ - i '
W] Rock Dredging (120,000 md) : P ; Pt
» -15 m Quay (350 m) : i i ! P i ' i
B Pavement ’ : ; i : : I : ; :
] peildings ' : Lo AL O N A
12 Atcess Raad : I ' : '
B Utlities and Other Works : , ( E tj - 2 ! ;
317 0il Berth (Amador) ' i i ‘ ' ra o
57| Deedging (2150000 M3) i ;i 0 ’ I : E
n Berihs i1 SR T U R
M Conlaincr Termivals (Ferfan 20d Stage) | D ! i : : i : i i
] st Dredging & Reclamation (1.080.000 m3) i ‘ : ! ; | l l ' :
__i B Rock Dredging (53.000 m3) e : S P : i . ; :
‘_E’__ -15 m Quay (359 n1) n ! i : v l | . ;
IS RERRRRRERARE
" Utdlities avd Other Works ooy S L S A T VO N S O ¢

Figure 7.9.4 Construction Schedule of Alt. D4 (High-Case Démand)
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§ Shost-Term Development | i
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3 -14 m Quay (350 m) i
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n Beildings !

u tilities and Other Works .
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u Reclamstion (820,000 m3) ; i

5 -14 1 Quay (350 m) |

s Pavement )

R Utdities and Other Werks : ’

1*  |Tupa Boat Berth {-7.5 m, 150 m) =E : :

E Dredging (190,000 m3) '

n -7.5m quay {180 m}) i ' l

n Other Works

21 1Sand/Gravel Landing Berth (Pootoon, -4.0 m) 2]

" Bredging (170,000 m3) 1 i

“ Poatogn & Ramp Manufactuse {:’l !

s Anchor Pile Driving, e i

% |Repovation of Fier No. 18 ¢

¥ |Substitute Maogrove at Amsador [ i Pl E

e : ] a8
R g-Term Development i i : ’ : !

. . ! : Ll

3 |Cootainer Termiaals ~ f Eo P Cpar -
37 | Dredging (12930000 m3) E | i i ! : o ; 3

n Rock Dredging (175,000 m3) i . ! ' : | &3 i

En <15 m Quay (100 m) ! jo1 b PR
N iﬁ Pavement i i 1 : i i

3% Buildings | ' ! : ‘ ‘

Ex Access Road i P ] i : I »

38 Utilities and Other Works ; i ! i i : l ' i : : I

¥ 10i} Bedth (Amador) i i ' : i ! ' : : g _

a0 Dredging (2.180.000 M3) IR o P

s AR RN

Figure 7-2-5 Construction Schedule of Alt. D5 {Low-Case Demand)
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Figure 7-2-6 Construction Schedule of Alt. D5 (High-Case Demand)
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VI  ADMINISTRATION, MANAGEMENT AND OPERATION OF
BALBOA PORT ON A MASTER PLAN

8.1 Expected Roles and Organization of APN Concerning Balboa Port
8.1.1 Port management and operation of Balboa toward the 21st centny
(1} Introduction

1. Balboa Port, the one and only container-handling port on the Pacific side
in Panama, has introduced a privatized cargo operation under concession contract
with HIT.

2. iven though Balboa is strategically located at the Pacific coast and in the
vicinity of the population center, full scale container terminal operated by
Manzanillo International Terminal (MIT) and another privatized operation
introduced to Coco Solo Norte by Evergreen might absorb some of the container
cargo being handled at Balboa Poit.  Balboa Port should take this opportunity of
HITs terminal operation to be competitive with other neighboring modernized
ports in and outside of Panama on maritime irades. To this end, it is
indispensable to realize cefficient port management and operation, aiming at
mexpensive, speedy and reliable services. '

(2) Basicpolicies

3. Basic policies required for efficient and strategic port management and
operation are as follows.

a) Establishment of efficient management and operation system to prevent
monopoly and to maintain impartial usage of the port facilities.

L) Realization of management and opémtion which facilitates efficient cargo
~ handling and aims for the pursuit of economical port activities.

(3) Management and Operation Issues at Balboa Port toward the 21st Century

4. Issues to be considered in consideration of the aforementioned policy on
port management and operation are as follows.

a) In reference to “How APN should be mordjnatéd with privato sectors on
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port management and operation at the Balboa Port”, APN should define its
roles and strive to reform the present orgamzation.

b) Considering conditions under the terminal operation concession at the
Balboa Port, the organization of Balboa Administration Office should be
yeconsidered and its expected roles should be defined.

¢} Paying attention to conditions not only of privatized operation by HIT in
Balboa Port, but also to conditions after reversion of the Panama Canal in
1999, efficient management system for the control of water area, land area
and port facilities should be prepaved..

812 Expected Roles and Organization
(1) APN Central Office
1) Expected Roles
a) Estab]iéhment of the system to supervise concéssionaima

5. - Asan a(_lmihistrative agency, APN has fo determine its policy on the roles
it should play at Balboa Port after introduction of privatized operation, and to
make its stance clear to concessionaires. It is also necessary for APN to establish
a systemn to communicate with concessionaires - the matters that are associated
with contracts should be determined directly between APN Central Office and
concessionaires  while ordinay adjustment may be conducted by the
Administration Ofice of Balboa Port - and also establish systems hereby
instructions and approval can be given,

6. Furthermore, it is necessary to wgently establish a system to check
vohunes of cargo handling (research and statistics) which are directly linked to
collection of charges. In addition, APN should have legal authority to investigate
this matter if necessary.

b) Management and operation of other aveas
. Itis nebcssaiy to establish policies at an early stage regarding the areas
not covered by the concession at this time: for example, how to deal with seyvices

ete. that are provided by the private scctors at present under the lease contract,
and how APN should manage and operate in the next development stage (Farfan
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distvict ete. is included) including possible new concessions by other terminal
operators.

- ¢) Management and operation of the water area, the land area and port
facilities

8. It is needless to say that management of the water area, the land area
and port facilities should be conducted in an efficient manner in accordance with
the authorized plan.  Points that should be noted in management thereof are as
follows:

a. Management of the water area

0. If control of the water area is not made properly, smooth acoess to the
yard of cargo handling will be impossible, and an “efficient port”, which is one of
the important attributes of an "attractive port”, canmot be realized.

10. At present, a vessel berthing at Balboa port must submit to regulations of
PCC when she enters the canal area, while activitics inside of the port, for
example, installation of maritime facilities such as the light house, placement of
buoys, navigational control securily, ete., ave controlled by different administrative
agencies. - : : -

11.  Exclusive use or general use of the water area of the port shouwld be
strictly regulated by the administrative agency by setling the rhle that use of the
water area should be subject to approval of the administrative organization of the
port regardless of the type of activities.  As to the control of vessel moventent
from the canal area to port, on the other hand, APN is required to establish
umified and flexible management system to realize smooth access, in cooperation
with PCC and other agencies. -

b. Management of the land avea
12. APN does not the coastal area of the country, but owns the land area in
the neighborhood of the port (limited to the area for port activities). Therefore,
the land area is under the contiol of APN.
13. - For the futwe, however, more systematic management ié required. For

concessional development by HIT and for subsequent development plans in the
future, APN should possess the function to check the developinent plans of aveas
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even where APN holds no property.  Fauthermeore, it is likely that as Balboa Port
and the neighboring area continue to develop, some degree of control over various
activitics even outside of APN's control will be required to attain the overall taxget
of the port which is divectly linked to national interests.

14. At the same tune, for its practical effect, it is recommended that APN
should have legal authority on the above mentioned monitoring system.

¢. Management of the port facilities -

15. Development and improvement plans of the port facilities should be
implemented so that all ports in Panama may have their own roles and functions
in a harmonized manner. Budgets including funds for maintenance and repair
works should be established based on plans. '

d) Establishment of a system to facilitate close communication with the
Adminisiration Office of Balboa Port

16. Depending the degvee of privatization at Balboa Port, the Administration
Office of Balboa Port will control concessionaires, and give guidance te them, and
collect charges from them at the site.  APN Central Office should establish a
systen to facilitate closer communication with the Administration Office of Balboa
Poxt than before so that enough communication with them may be secured. -

¢) Enhancement of marketing activities and stalistical system

17. In order to properly manage and operate the water area, the land avca
and the port facilities , it is defnitely important to estimate the future €argo
demand and incorporate the data into development, management and
maintenance strategies of the port. :

18.  The presént statistical system focuses on compilation of historical data
into reports.  In the futm‘e, however, it is necessary to estimate cargo handling
volume of the port in consideration of growth of domestic and foreign economies,
maritime trends of the world (the structwre of world (rade and current conditions
of major liner services) and resultant development of posts, and to feed such data
back to marketing activities and development of ports. - Details velated to this
item arve mentioned in "Organization". S :
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2} Organization

19. ‘The organization of APN should be dvastically revised so that APN may
play the rwles as specified in the preceding item.

a) Management of the organization

20. APN Central Office has six divisions of executive level :Administration,
Finance, Port Service, Engineering, Planning and - Marketing &
Commervcialization Divisions. Almost all activities vequirved for management and
operation of the port are covered by above Divisions.

21. - However, the problem is whether or not a network or system will be
devised so that above Divisions may effectively respond to diversifying port
activities as a result of privatization etc. Considering fulure poxt activities into
21st centwy, APN needs the following organizations:

a. "Strategic Oxrganization” that is required to compete with neighboring pcnts
of Central and South American cmmtnes :

22, Realization of "Strategic Organization” requirves enhancement of activities,
such as marketing, promotion and statistics/information processing that provides
data to support markeling and promgtional activities. Marketing & Promotion
Division and Statistics Division will be always required to implement concerted
activities in close coordination with each other.  All data that are required for
marketing strategy should be collected by the Port Administration Oftice.

23. However, present activities are not necessarily oonducted in an cfficient
and systematic manner. In the futwe, APN Central Office will be required to
grasp the cwrrent conditions of cargo handling at each port using the computer
nelwork: in particulay, data for destinations, shippers, sea routes, contents of carge
and vohune should be inputted, and data by sea oute, data by cargo type and
data by final place of consumption should be outpuiied on a real-tbue basis to be
used as supporting data for strategic activities as aforementioned.

24. . For promotional activities, preparation of annual reports and leaflets, and
dispatch of port promotion missions are commonly implemented by every
modernized port but the novelty of such activities has been lost.  In the futwre,
therefore, promotional aclivilies will be required that focus on differences from
other ports by specifically providing data regarding advantageous points on freight,
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transit time, serviee frequency, etc. of Balboa Port will be requived.  Marketing
& Communication Division should be further enhanced taking above points into
oonsideralion.

b. "Flexible and Systematic Organization” that can immediately respond to
needs of the times;

25. - "Flexible and Systematic Organization” will need enhanced ability of
Marketing Division to collect informiation.  This is simply becaunse plans where
strong points and potentials of each poirt are considered should be established
based on scientific forecast of future needs and "development, management and
maintenance plans” as mentioned above. Therefore, Marketing &
Communication Division and Planning Office should implement concerted
activities. Furtherimore, organizational change by oconsclidating both
organizations may be recommended.

26. In the case of the Budget Office which presently belongs to the Planning
Office, we would Jike to propose that Budget Office should be transferrved to the
Financial Office in consideration of its close relationship.

c. "Collaborative Organization”" that can aftain the target of the port m
oollaboration with the private sector after operation of the port is privatized.

21. In order to realize "Collaborative Organization®, a certain Division should
solely contiol all concessioners and lessors of facilities, and funetion as a unified
liaison office for communication and coordination activities,

28. In most cases, Concession Department is only conducting coordination
activities for private lessees based on lease contracts at present. However,
Concession Department should have the function te fully control port activities of
private sector based on major concession contracts that are being concluded at
Balboa and Cristobal Ports at present. :

29. Both ports need to drastically change their orgamizations including

rationalization after privatization. A special division should be established to
deal with these matters. '
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b) Personnel management
a. Numberof Personnel

30. Although APN Central Office has less than 700 stafls at present, further
study is needed to determine the appropriate number of staffs in the
rationalization process. Because it was decided to privatize Balboa and
Christobal Ports, however, a significant reduction in the number of staffs will be
required centering on the Operational Division. Considering future cargo volume
to be handled at the ports of Panama in comparison with corresponding foreign
‘modernized ports, the number of staffs of APN should be recdhuced to some extent.

31. Execulive level staffs who constitute 80% of the total nwmber of
approximately 500 employees at Balboa Port will be deleted from the number of
APN employees as a result of privatization. This will also hold true for Cristobal
Port.

b. Transfer and promotion

32. Effective allocation of pexsonnel will requive early introduction of merit
rating system. It is important to establish a merit rating system to help
objectively evaluate strong points, ability, etc. of each staff, and to allocate staffs to
divisions in a fair manner where they can display their abilities based on such
nierit rating. : :

33. As competition among domestic and foreign ports intensifies, strategic
port aclivilies and efficient organizational management, where manpower is
effectively utilized by allocating the right person to right the job, are required.

34. The Port Adininistration Office and APN Central Office should exchange
staffs more frequently in the future, although such exchange is less fiequent now
as a result of privatization. In order to increase frequency of exchange of staffs,
however, difference in labor conditions such as wage levels between both
organizations, which is posing a bottleneck at present, showld be fivstly resolved.

¢. Personnel training system
35. All personuel training for administrative staffs of APN are now conducted

by letting staffs participate in training cowrses organized by related ministries or
other related organizations.  These training cowrses may be ideal for obtaining
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general knowiedge of management, operation, ete. However, it will be
increasingly important to provide training cowrses focusing on "what would be
required of APN to develop ports in Panama in an intensifying competitive
cnvironment" as alorementioned. -

36. Basic concepts for planning these training courses that are divectly linked
to activitics of APN will be summanized into two points as follows:

+ Each staff should be made conscious of the growing crisis when
competition among ports intensifies and work toward conducting
effective promotional activities.

- More effective organization should be established in which costs are
reduced as much as possible. ' B

d. Working conditions

37. ‘The largest obstacle for APN to provide fair working conditions 3s the fact
that there exist different wage systems for those who began to work before Balboa
and Cristobal Ports were retumed from PCC in 1986 and those who began to
work after the return of ports.  We hope that this problem can be peacefully
resolved by consultation with concessionaives and labor unions taking the
opportunity of privatization of operations. o

2 ’l‘hé Administration Office of Balboa Port
1) Expected Roles

a) Establishment of laison office to communicate with concessionaires and
establishment of collaboration system

38. . As for the malters that are directly related to contents of contracts,
certain responsible Division of APN Central Office will be the liaison office to
communicate with concessionaires. However, activities that are related to
normal cargo operations will be directly controlled by the Port Admimstration
Office. In particula, activities to supervise cargo handling volume that will be
directly reflected in collection of charges will become important responsibilities of
the Port Administration Ofiice. - Standardized cargo handling volume for
oollection of charges from concessionaires should be grasped on a real-time basis
through information processing using LAN.
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b) Control of incoming and outgoing vessels at Balboa Port

39. At present, Administration Office of Balboa Port is contvolling incoming
and owtgoing vessels in cooperation with PCC. Even after wharf operation is
privatized, it is recommendéd that the Administration Office as a public sector
organ continue to be responsible for this matter because of its close relationship to
safety.

40, As for procedwres for mcoming and outgoing vessels, a system should be
established so that procedures may be controlled efficiently in a unified manner.

¢} Enhancement of velated services to vessels

41. As aforementioned, Balboa Port is expected to play not only a role as a
cargo handling base but a role as an important "rest house” for vessels. Therefore,
it is reocommendeq that a network system be established so that various services
such as bunkering, water supply, diy dock, launch, ete,, may be offered flexibly
because needs for such services are expected to increase with development of the
port.

d) Enhancement of the system to collaborate with APN Central Office -

42. Although the whole organization of the Administration Office of Balboa
Port will be retrenched, it is necessary to enhance the system to report problems
ete. to APN Central Office from time to time. : '

2) Organization

43. Depending on its degree, as a result of privatizalidn of eargo operations,
various activities related to cargo handling (berth and shed allotment, cargo
operation, mooring, ete) that were conducted by staffs of the Port Administration
Office in the past will be transferred to the new company. It is also determined
that some activilies such as launch service and watéx supply service will be
privatized. It is necessary to drastically change the organization so that the
organization may be rationalized.

44, Emphasis should be placed on the following two activities when

implementing organizational change. Public seétor -should continue to be
responsible for these maltters: '
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a) Activities to control and supervise concessionaires and lessces, and liaison
activities, as well as establishment of a system for swe and efficient
collection of charges;

b) Activities that are closely related to national intevests such as security and
pollution control that may be increasingly important as a result of
privatization:

8.2 Privatization at Balboa Port
(1) Puypose of Privatization

45. The port operation under APN at Balhoa Poit is not very efficient and
this is chalactenzed by the low cargo-handling productivity (approximately 5.5

boxes per how per gang for container) and superfluous emplo3 ees (appmmnately
500 employees at Balbo*i Port)

46.  In general, intro'ducing the principal of competition improves efliciency.
This is one of the main benefits of privatization.

47. ° ‘The main reasons for pnvatnzatmn in Panamaman porta for “the
concession” axe as follows: '
@ Saving government expenses
© @ Efficient port operation
@ Minimizing government oi political interference
@ Eliminating redundant government employees

48, According to the pwrpose of the concession at Panamanian ports, the
government expenditure for Ports should be reduced by concessions. However, it is
assumed that the annual net income of the government of Panama after the
privatization at Manzanillo Port will not exceed the net income before
privatization. The reasons are as follows: (D Number of government employees
before and after privatization is the same. @ The amount of money received by
the government from the concessionaire did not excced the net profit before
privatization. Therefore;, the amount of the conctssion fees of “the concession”
should exceed the net pmﬁt of APN's Balboa Port !)efore privatization.

49, In genelal ifa prwate company cariies out all wain activities at major
ports in a a)unhy, there is a danger that the port actmhes of a oountry will be
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monopolized. However, the project of “the concession” uses the - precent facilities
in the fisst stage. The income of this project is smaller than a project for full scale
container terminal because there axe no full scale container terminals in this
pmjéct of “the concession”. Therefore, the economic base of this project should be
made by moving from dock Nos.14,15 and 16 to the Diablo avea for the container
terminal. There are two major ports in Panama, namely Balboa and Cristobal
(including ports of Coco Solo Norte and Manzanillo). Finthermore, when the new
concession for the container terminal at Farfan area is started, a new
concessionaire(different from the concessionaire at Balboa port) will be intvoduced.
Thexefore, even if all major functions are carried out by the concessionaire of “the
concession” at Balboa Port, there is no fear that port activities will be menopolized
by one concessionaive.

(2) Style of Concession

50, The style of concession contract is generally BOT{Build, Operate and
Transfer). The period of the contract is 20 or 30 years in general and a contract of
concession for port development must contain the following items:
@ The mnoe;ssi011ajl‘e should perform the development, construction,
operation, administration and management of the area designate
- pursuant to the provisions of the contract.

@ When the contract is teyminated, all of the facilities which are
constructed by the provisions of the contract become the property of the
principal contractor(in general, Government agency).

@ The concessionaire must pay the ameunt designate to the principal
confractor(in general, Government agency} in accordance with the
provisions of the contract. _

51. There are some cases in which the private sector performs the operation,
administration and management of the poit after the public sector has
constructed aJmost all necessaxy facilities of the project. The private sector then
makes payments to the public sector under a lease contract. Cave must be taken
not to confuse a concession contract with a lease contract.

52. There are two typea of concession in genera]
Q) All of the constyuction works are implemented by the oonoessmnan‘e
@ The most basic infrastructures are constructed by the public sector
while the remainder are conshructed by the concessionaive. For
-example, in a port development concession, dredging, rectamation
and oomtructlon of quay wall are carr 1ed out by tho public sector and
the remainder, namely pavement of yard and construclion of
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buildings and instatlation of cargo handling equipment is carvied out
by the concessionaie.

53. As for the style of “the concession”, the private company, namely the
concessionaire, firstly constructs the infrastructures and superstructures at “the
concession” arca. The ownership of those facilities is moved to APN from the
concessionaire after the contract is terminated. 'The concessionaire operates the
facilities during the contract peried with the payment of concession fees based on
the contract.

Table 8-2-1 Basic Type of Port Developnient Concession

Type of Construction of | Construction of Administration, operation
Concession | infrastructures { Superstructures . and management
§)] Private - Private . o Private
@ Public - Private Private -
54. Privatization of port activities is being widely practiced throughout the
world.. ' :
55. However, many problems have occurred such as:

1) Excessive competition has  weakened the position of the laborer and working
- conditions have been affected. (Chite) : s

2) The high income section of the port authority had been prxvatlmd ‘The low
income section was left to the authorily, and it became necessary for the
authorily to receive a subsidy from the government. (Malaysia)

3) Some private company had a concession. Then, the company monopolized the
port activities. As a result, the efliciency of port  activities was reduced and
the cost was increased. (Philippines) :

o6. The problems of privatization in Panama:
[For concessionaire] 7
— ‘The concessionaire must collect the transslnpment oontamc,t cargoes because
these are the ma]m contamerb for the concessionaire.  If the concessionaire
" can not collect a sufficient’ number of tmnqah}pment oontamcrb the
~cumulated swplus of the concessionaire will not move from minus to plus
~ during the contract period of “the concession”.

— Promotionof port activities must be maintained,
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[For government]
~ Watching and leading system, for example, for the activities of concessionaire,
must be established by the govermment .

{3) Condition of Operation

57. At present, the area of “the concession” is used not only by break bulk
cargo ships@including container cargo ships) but also by grain ships, car caiers,
passenger ships, ferry boats and fishing boats. Until construction of some
substitutive facilities, this situation will remamn unchanged, because Balboa Port
will have to accommodate vessels other than container ships and conventional
break bulk cargo ships.

58. According to the contract of “the concession”, the concessionaire will serve
all above ship types. It is possible that berths of the concessionaire would be
occupied for long periods of time by grain ships and fishing boats, which would
have a negative effect on the income of the concessionaire since the berthing time
and cargo handling cost of grain ships are longer and lower, rvespeetively, if
compared with items of container ships and grain ships. Therefore, care must be
taken to ensure that non-container ships do not have a disadvantage for berthing
and cargo-handling.

59. At Balboa Port, there are approximately 60 private companies, offering a
variely of services such as storage for break bulk cargo, storage for container,
storage and cargo-handling  for solid break bulk cargo, liquid break bulk eargo,
operation of dry dock yards, port services such as water supply, supply for
consumer goads for ships, leisure industry, that had contracts with APN.

60. After contract of “the concession” is finalized, there arve two kin(ls of
operation systems for private companies at Balboa Port: o
(D Private companies at Balboa Port will confinue operations acoording
to the coniract befween each company and the Government of
Panama. '

(@ The former contvactor of private companies at Balboa Port, the
Govermment of Panama, will e replaced by the concessionaire of “the
concession”, '

G1. According to the above environment of operation, the operating body of

“the concession” must give care to the following matters.
1) Maintaining the high cargo handling efficiency.
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2) Reducing the number of employees by mechanization and rationalization.

3) Acquiring a large volume of transshipment container cargo by redueing
operalion expense,

4) Avoiding labor disputes and accidents to enswe port achivities are not
intervupted. . '

) Eliminating berth waiting time thyough effective berth assignment.

62. Container cargo at Farfan Area accounts for most of the cargo handling
volunie. Therefore, in particular, the following three conditions are important for
the port operation.

1} Port activities must not be halted.
2) Cargo handling must be highly eflicient for quick chspatch of oontamer
ships.
3) Reliable container sorting must be canied out with no damage to cargo or
pilferage.

63. "Tyansshipment port(mother poit) can be established outside of Panama.
Therefore, if the above (Dlld]f.lOllS are not met, transshipment cargoes will move to
another port.

) Necessity of New,Container Terminal

64. Comparing the income of concessionaire between the cargo handling of
container ship and non-container ship(for example conventional break bulk ships,
dry cargo ships), the inoome generated from non- oontame1 qh;ps is lower than that
firom contamel shi ps, in gene ml

G5. This can be clearly demonstrated as follows, For cargo bandling of
container thpS with quay side container cranes, it is assumed that the cargo
handling productivity, average ratio of loaded container to total handling
container and average cargo volume per container boxes are approximately 20
boxes per crane per hour, 60 % and 10 tons per box, vespectively, and the eargo
handling producﬁvity per hour per crane is approximately 120 tons per hour per

crane. In general, cargo handling pmduclmtv of conventional break bulk ship per
gang pex hour for iron prodncts and gencral cargo is approximately from 60 to 70
tons and from 30 to 50 tons, respectively. Comparing the productivity per gang per
howr of conventional break bulk ship for ivon produets and general cargo and
container ship with quay side container crane, the productivity of the conventional
" break bulk ship for iron products and general cargo is approximately from 50 % to
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60% and from 20% to 40% of the cargo handlmg pmduchwtv of container Qth,
respectively.

G6. As to the cargo handling workers, if a quay side container crane is
installed at Balboa poit, the number of workers per gang for container handling
can be yeduced to about 60% of the present number of workers per gang, namely
to about 18 workers. Accoiding to the information of Balboa Port, the standard
number of cargo handling workers per gang for conventional break bulk ship is
approximately 21 workers.

67. Based on the above, the eargo handling income generated from
conventional break bulk ship is less than by container ship. Even if the purchase
cosi and yepair costs arve oonsidered, container carge handling is more profitable
for the concessionaire.

68. Joint use of the same terminal for container ships, diy bulk ships and
conventionat break bulk ships would result in less efficient cargo handling than
exclusive use by one type of ship. For example, if the oontain'en ships and grain
ships are berthed at the same terminal, container trailers and trucks for grain
would cross one another inside the terminal and at the approach road near the
terminal.  If the container ships and conventional break bulk ships are moored at
the same terminal, the distance between the apron of the quay and the transit
shed would be long in some cases. Therefore, the éargo handbing efficiency is
reduced if different kinds of ships are served at the same termnal.

69. The calling grain ships should be berthed at Dock Nos.14, 15 and 16
because no lavge ships will be moored at Dock No.G. The volume of grain
consumption will increase as the Panamanian cconomy and population grow.
Therefore, the tonmage of grain ships will increase because the volume of imported
grain will in(-i‘ease acoording to the above reason. At present, graih ships are
berthed at Dock Nos.6 and 14. However, as the number of calling comtainer ships
and ships entering the Panama canal increase, the tonnage of grain ships will
increase. It is assumed that Dock No.6 will not be able 10 be used becatise then, 2 is
not enough (hbtance between the basin in fiont of the quav and the enhance
channel of Balboa Port and the Panama canal. 'Thereforg, if the nmnbel of ships
thiough the channel is mcreased or the tonnage of bertlung Qths at Dock No6is
increased, mooring and un moormg of lfuge Shlpb would be vety dlﬂicult and
dangemus ' '
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0. Because many kinds' of shipscontainer ships, grain ships and car
carviers) must use Dock Nos.14, 15 and 16, it is possible that calling container
ships will sometimes be foreed to wait for a berth. If the berth waiting frequency is
increased, container ships, whose operational costs arve high, will not eall to Balboa
Port. Therefore, the terminal operator should give priovity for berthing to
container ships. But, if the system of priority is too strong, the non-container ships
will face extremely long waiting periods. Shipping companies of these ships may
require compensation for the long waiting.

71, Thus all of the above vepresent negative conditions for the concessionaie,
which is a private company, because all large non-container ships must be berthed
at Dock Nos.14, 15 and 16 without profit.

72, It is asstuned that the concessionaie(HIT) expects a considerable
transshipment container cargo handling volume in the project of “the concession”.
A suitable container yavd for a lot of transshipment containers can't be constructed
just behind the docks Nos.14, 156 and 16. A tentative obntainér terminal ean be
constiucted at the area of these docks, but the area can not be niodified to a full
scale confainer teyminal with a container yavd capable of storing a lot of
transshipment containers. Thervefore, the function of container texminal should be
mioved from the area of Dock Nos.14, 15 and 16 to Diablo area, afler construction
of the new container terminal at Diablo avea. If full seale container terminals can
nol be constructed at Diablo area in the carly stage, it is assumed that the Poxt of
Balboa will not be able to maintain its p0-1t10n as a mothel 1)01t of container
transportation.

3. Accordingly, full scale container terminals should be constructed at a new
ama(for example Diablo arca) as soon as possible. After construction at the new
area, concesstonaire of “the concession” ‘-hOllld operate non- container cargoes at
the present facilities. '

74. Dock Ne.14, 15 and 16 will be used to berth mainly conventional break
bulk ships and large grain ships after the container terminal moves to the Diablo
area. However, when the container temnm! at Diablo 1s %tumted these beﬁha
can be temporarily used. S

75. Acoording to the demand forecast in Chapter 2, the new container
terminal at Farfan area should be opened in 2009(High case). Therefore, the
construction should be started in 2007. It is assumed that this project will be
cairied out by concession system with a concessionaire different from the one at
Diablo avea.

—157--



IX PRELIMINARY ECONOMIC ANALYSIS
9.1 Methodology

1. A preliminary economic analysis is conducted to appraise the
economic feasibility of the master plan for the study ports must be
conducted before a feasibility study on the short term plan can proceed.

2. The preliminary economic evaluation of a project should show
whether the project is justifiable from the viewpoint of the national
economy by assessing its contribution to the national economy.

3. An economic analysis will be carried out according to the
following method. Master plan will be defined and it will be compared
to the "Without" case. Benefits and costs of both cases will be calculatcd
and evaluated

4. The economic internal rate of return ( EIRR ) based on a cost-
benefit analysis is used to ‘appraise the feasibility of the project. The
EIRR is a discount rate which makes the costs and the beneﬁts of the
])10_|cct during the project life equal. '

9.2 Prerequisites of Analysis

(1) Base Year

5. The "Base Year” in the cost estimation of construction, 1996, is
set as the "Base Year” for this study.

(2) Project Lafe

6. Taking into consideration the depreciation period of the main
facilitics of 30 years or more, the period of calculation (project life} in
the economic analysis is assumed to be 30 yecars from the time
construction is completed

(3) Foreign Kxchange Raté

7. The exchange rate adopted for this analysis is US$ 1.00 =
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B/.1.00, the same rate as used in the cost estimation.
(4) "With” case

8. In an economic analysis, benefits are mainly brought about by
improvements and expansions in handling capacity. Therefore, the
"With" case scenario includes all improvements in productivity and all
expansions of port facilities for the master plan.

(5) "Without” case

9. A cost-benefit analysis is conducted on the difference between
the "With" and "Without" investment cases. In this study, the following
conditions are adopted as the "Without" case. '

a) No investment is made for the port

b) Container handling capacity of the existing terminal 1is
estimated to be about 60,000 TEUs. The overflowed import-
export container cargo is assumed to be handled at the
Caribbean ports in Panama and carricd by truck between
Balboa and those ports. The overflowed transshipment
container cargo is accounted as lost opportunity.

¢) Asforthe container terminal project, the size of vesscls and the
working cfficiency of cargo handling are not the same as "With"
case.

d) Substantial reduction in the existing number of workers and
other means to rationalize management are not put into force.

9.3 Costs of the Project

10. The items that should be considered as costs of the projects are
construction costs, replacement investment costs, and aperational costs.
“Residual Value” is also considered as a negative cost in the final year
of the project. '

1) Construction Costs

11, Construction costs are divided into such categories as civil costs
and mechanical costs. Main mechanical costs are purchasing of
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handling equipment.
(2) Replacement Investment Costs

12. - As for handling equipment, replacement costs should be
considered at the end of depreciation. The period of depreciation is
twenty years for a gantry crane and ten years for other equipment.

(3) Operational Costs

13. The coperational costs consist of personnel costs, repair and
maintenance costs and other operational costs.

1) Personnel Costs

14. There is a surplus work force in the port of Balboa. To reduce
this personnel costs, a substantial reduction in the existing labor force
and other means to rationalize management are put inte practice. And
these costs inelude not only current costs but also temporary costs for
the rationalization, namely the dismissal allowances.

2) Repair and Maintenance Costs

i5. The repair and maintenance costs of the port facilities and
equipment are estimated as a fixed proportion (1 % for structures, 4 %
for handling equipment) of the original construction costs. Furthermore,
the costs for maintenance dredging done once every five years are
estimated '

3) Other Operational Costs

16. Operational costs -excluding personnel costs and repair and
maintenance costs are estimated as a fixed proportion of the personnel
costs. Its proportton is qssumed to be about 11.4% based on the past
records of Balboa Port.

11. Table 9-3-1 shows the calculated results of total costs of the
master plan in 1997 - 2044, The costs of low growth case of cargo
volume forecast are: sllght]y different from the hlgh gnowth case costs
because of the times of investment. : '
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Table 9-3-1 Total Costs of the Master Plan (1997-2044)

{thousand 8/.)}

iten/Case Low Growlh Case High Growth Case
Consteuclion 464, 057 464, 057
Replacemen! fnvestment 130, 398 130, 398
Operation 470, 226 495, 104
Residual Value - -38.614 -32, 547
- Total 1, 028, 067 1, 057, 612

9.4 Benefits of the Project

94,1 DBenefit Items

8.

As benefits brought about by the master plan of the study poxt

the following items are identificd.

a)
b)
c)

d)

g
h)
1)
),

19.

(iencration of foreign currency carnings from handling of

transshipment container cargo

Savings in the transport cost for unpmt and export container
cargo

Savings in water transportation cost by enlalgement of ship

SIZG : ’

Savings in mooring costs of shlps by lmpmved efﬁcmncy of

container cargo handling

Savings in existing operational costs

Savings in waiting costs of ships by relieving port traffic

congestion in the port

Savings in interest of cargo costs

Reduction of cargo damage and accidents at the port

Promotion of regional economic development

Increase in employment opportunities and incomes

[tems a), b), ¢), d) e), f) and g) ave considered countable and in

this study the monctary benefits of items a), b) ¢) ,dand e) are
calculated. -
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9.4.2 Calculation of Benefits

(1) Generation of foreign currency carnings from handling of
transshipment container cargo (Benefits from Transshipment)

20. Though the capacity of “Without” case will be 60 thousand
TEUs, container traffic will increase to 0.7 - 1.1 million TEUs in 2015
in the “With” case. This means that foreign currency earnings in
handling the balance of the container transshipment cargo volumes
between both cases wounld be generated in the master plan.

21. In the “With” case, the container carge handling capacity is
determined by the quantity of the container handling facilities
constructed following the master plan. The container transshipment
cargo handled by this port is lost and the foreign currency earnings are
also lost, when the cargo volume exceeds the capacity of the port
facilities.

22, The benefit that will acerue from the projects can be calculated
by the following formula. '

Benefits from Transshipment

=Difference in handling cargo volume between "With" and
"Without" cases

X Handling cost of transshipment container cargo (unit cost)

23. The foreign currency earning from handling of transshipment
container cargo is assumed to be 76 Balboas (or US$) per 1 Box. This
unit cost is identical with the existing port tariff “Movement”.

(2) Savings in the transport cost for import and export container cargo
(Benefits from Transport)

24. When handling volume of the import-export cargo reaches the
maximum volume of handling capacity of the port, the cargo which can
not be handled in the port will be handled at the Caribbean ports in
Panama through the Panama Canal and carried by truck between the -
Balboa and these ports. In accordance with the implementation of the
projects, the above diversion is not necessary.
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25. The benefit that will acerue from the projects can be calculated
by the following formula.

Benefits from Transport

=Difference in handling import container cargo volume between
*"With" and "Without” cases
X (Tariff of the Canal + Ship cost)~ Loadage

+Difference in land transportation container cargo volume between
"With" and "Withoul" cases
X Land transportation cost (unit cost)

26. The ship size assumed to carry excess cargo to the Caribbean
ports through the Panama Canal 1s 22 000 DWT - 27,000 DWT because
of the maximum size of ship coming alongside the existing -12m dept.
guay. The scheduled raising of the Canal tariff, namely by 8.7% in 1997
and by 7.9% in 1998 is considered in this study. The cargo volume
transported from Balboa to Colon or other arcas of the Caribbean by
land transportation is assumed to be 30% of all import-export container

’

cargo volume.

(3) Savings in water transportation cost by enlargement of ship size &
Savings in mooring costs of ships by efficient container cargo
handling (Benefits from Ship Size & Improved Handling
Efficiency)

27. The size of calling ships is becoming larger to capitalize on mass
transportation. However, large ships call can not at existing shallow
berths. The water transportation cost per ton/TEU of cargo will become
cheaper by enlargement of ship size.

28. In accordance with the increased efficiency of container cargo
handling, the ship mooring time for unloading/loading in the port will
be greatly decreased. The reduction of the ship staying time under the
"With" case is one of the major benefits of the projects.

29. In this study, the transport and handling of the container cargo

are considered to calculate above two benefits. The benefits that will
accrue from the projects can be caleulated by the following formula.
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Benefits from Ship Size & Improved Handling Efficiency -
= (Difference in water transportation cost between "With" and
"Without" cases (unit cost)
+ Difference in mooring time between "With" and "Without"
cases
X Ship's staying cost {unit cost))
X Import cargo volume

30. The ship size is assumed to be 35,000 DWT - 55,000 DWT in the
“With” case and 22,000 DWT - 27,000 DWT in the “Without” case
because of the maximum size of ship coming alongside the quay. The
handling productivity is assumed to be 256 Boxes per hour per crane in
the “With” case and 4.6 Boxes per hour per gang in the “Without” case.

(1) Savings in existing operational costs (Benefits from Operation)

31. . Substantial reduction in the existing labor force and other
means to rationalize management arc put into practice in the “With”
case. Therefore, new reasonable operational costs ave calculated in this
study. The existing operational costs excluding repair and maintenance
costs are significantly reduced which is one of the benefits in this study.

32. Table 9-4-1 shows the caleuwlated results of total benéfifs of the
master plan in 1997 - 2044.

Table 9-4-1 Total Benefits of the Master Plan (1997- 2044)
~ (thousaad B/.)

lten/Case Low Grow_lh Case H;gh Growth Case
Transshiprent 1, 850, 194 1. 961, 126
Transport C 644,755 963, 027

Ship Size & Handling Efficiency 542, 807 8§52, 264
Operation - - 468, 3201 - - - 466, 320

- Tofal R - - 3,604,016 . - 4,242,736

9.5 LEvaluation of the Proje'c‘t
9.5.1 "Calewlation of the EIRR

33.  The cconomic internal rate of return (EIRR) baséd-i}ﬂ:a'bost
benefit analysis is used to appraise the economic feasibilily of the
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benefil analysis is used to appraise the economic feasibility of the
project. The EIRR is the discount rate which makes the costs and
benefits of a project during the project life equal. It is caleulated by
using the following formula.

& Bi-Ci

=1 (l+")i_l—

where, n: Period of economic calculation (project life)
Bi: Benefits in i-th year
Ci: Costs 1n i-th year
r: Discount rate

34. Result of the EIRR calculation of the master plan is shown in
Table 9-5-1.

9.5.2 Sensitivity Analysis
35. In order to determine whether the project is feasible when
certain conditions change, a sensitivity analysis in which costs increase

by 10% and the benefits decrease by 10% is made.

36. The sensitivity analysis is calculated by using above formula as
the base case and the results are shown in Table 9-5-1.

Table 9-5-1  Results of EIRR Calculation of the Master Pian

%)

Case Low Growth Case High Growth Case
Base Case 15. 13 16. 44
Sensitivity 12. 50 12. 8%

9.5.3 Evaluation

37. The leading view is that the project is feasible if the EIRR
excceds the opportunity cost of capital. In general, the opportunity cost
of capital is considered to range from 8 % to 10 % according to the
degree of development in each country. It is generally considered that a
project with an EIRR of more than 10 % is economically feasible fox
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infrastructure or social service projects.

38. As for this project, even though the economic calculation only
takes inte account the items which are easily quantified, the EIRR
exceeds 10%. Therefore, this master plan development project is
feasible from the viewpoint of the national econiomy.

39. The benefits of the high growth case are greater than the in low
case. However, there is not much to choose between the EIRR of both
cases, because the investment of high growth case for developing the
port is earlier than in the low case. Also, the investment costs including
interest in high growth case are greater than in the low growth case.



X INITIAL ENVIRONMENTAL EXAMINATION (1EE)

1. Major sources of adverse effects of port development can be categorized
into three types: {(a) location of porl; (b) construction; and ( ¢ } port operation,
including ship traffic and discharges, cargo handling and storage, and land
transport. Location of port connotes the existence of structures or landfills, and the
position of the development site. Construction implies construction aclivities in the
sea and on land, diedging, disposal of diedged materials, and transpoit of
construction materials. Port operation includes ship-related factors such as vessel
traffic, ship charges and emissions, spills and leakage from ships; and cargo-
related factors such as cargo handling and storage, handling equipment,
hazardous materials, waterfront industry discharges, and land transport to and
from the port, '

2. The impact of the project on each environmental aspect was evaluated
using the check-list shown in Table 10-1-1. This check-list was prepared based on
the international standard type often wused by international financial
organizations. It is also expected to cover the scope of work necessary for the
comprehensive and findamental law and related regulations on the conversation,
treatment and utilization concerning the environmental resowrces in Panama.

3. Since the result of the evaluation of each item differs by its project site,
the three major areas: Site-Balboa, Diablo, Fasfan were asswmed as principal
project sites for the future port development. (Here, Balboa includes the area of a
new oil terminal al Amador, and Faxfan extends to the area of the existing
Rodman Naval base.) '

4, - Each item on this list was evaluated for all these alternative sites. In case
that an item is evaluated as "Significant Effect”, the corresponding site is shown in
"Remarks" columns. Taking this check list info consideration, a brief explanation
of the evaluation of major environmental aspects is shown below:

(1) Air, Noise and Smell

5. New oontainer terminal does not essenlially affect air pollution, noise and
smell by itself so much. New oil terminal will be connected divectly to the tank
farm without these kinds of impacts. Noise from the expansion of the dry dock is
limited.

6. The cwvent problem of dust and smiell caused by old-fashioned
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equipment for cereal handbing should be solved together with the improvement of
cargo handling system.

7. On the other hand, port oriented road traflic tends to contribute to such
adverse impacts. It is thus desirable for port highways to be built away from
residential areas. : : :

(2) Cuwrrent

8. . According to a swxvey report in 1974, “ The Panama Canal Pilot ”, no
significant current was observed. The report states that there are virtually no
currents at Docks 15, 16 and 18 (although there is a slight southerly set across the
face of Dock 18 if there is a strong discharge from the Curundu Rivex); the
strongest currents can be found in the area between the end of Dock 14 and the
east bridge abutment and across the face of all of the piers at Rodman; and there
is a set onto Dock 6 during ebb tide and off the dock during flood tide.

0. The proposed plan of this Stud_v, the geographical change of which might
influence cwrrents, is that at Diablo ad jacent north to Pier 18. However, there is no
need to investigate the effect on cwnrent in detail since the currents seems to be
very weak around here as aforementioned. '

(@ Water Quality

10. It is pointed out that a few small rivers flowing info the water area near
Site - Diablo sexve as drain of sewage, not yet disposed, mainly from the inland
town arca. As the drain is affecling the water quality of the port, the project fo
construct sewage disposal facilities in the city is expected to be carried out as soon
as possible. '

11. As to marine pollution prevention, the government of Panama ratified the
convention entitled Prevention of Pollution of the Sea fromn Ships 1973 and the
Protocol of 1978 { MARPOL ) in 1983. Any discharge or escape of oil or other
pollutant into Panamanian waters from any ship, an offshore inétallation; a
pipeline and any place on land is subject to it, B B

(4) Terrcstrial Ecology -

12, The Balboa area has already been developed and tl_le ecological
importance of the land area is not great. At Diablo, however, there remain a small



colony of mangrove and wildlife might exist in the waterfront area.

13. Farfan is a area which has been almost fully developed as a dredging
spoil dump of the Canal. Some birds of passage are observed on and off. The
additional impact on the terestrial ecology will not be sigmficant.

(5) Coastal Marine Ecology

14. Since an inshore fishery does not exist around the port development avea,
there is no need to evaluate the effect on the fishery.

6) Displacement of \-’illages and Facilities

15. The local residences at Diablo will be displaced as the case may be. They
are all old and wooden, and have already been reverted by PCC. Ordinary people
who rent them at present under the control of the government can be relocated if
necessary. { For example, other houses to be veverted by the US will be available
for them. )

16. In addition, the relocation of PCC facilities around the port and port
facilities with a concession, which arve subject to a new plan of port development,
should be reconfinned at need. :

{7 Disposal of Diedging Spoil

17. The place and method for dumping dredging spoils will be cxamined to
avoid environniental damage, in case that a geeat amount of dvedging is needed
for a deep port constiuction. ' '

(8) Effect on Navigation Contiol

18. There is an access channel of the Panama Canal in front of the port.
development site, Many ships traverse this channel. An increase in the number of
chip calls to the poirts will mmake the navigation confrol more complicated. It is

necessary to examine the possibility of serving all ships calling at the port without
inducing adverse effects on Canal navigation. ' '
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Table 10-1-1 Check List for IEE

Checklisl of Boviconmental Parameters for Port and Harbor Projects

For tha Study ¢n tha Development Flan at the Port of Balta

Actions Affecting Environmental

Recommer-ied Feasible

nificany effect |

Harbor

Rescurces and Values Damage ts Envirenment Protection Measures Moderate| Major
I (A B} € ®3 | O 1
A JActione Affecting Coastal Marine
Erclogy

). |bocation on harbor in fizherics Laoss of fisheries Consider relocation of
reproduction zone reproduction harbor site _

2 |Location of harbor in Gzheries Displacement of Relocativn of fishing zones
capture zone fishermen familiez

3. [Disposal of dredging apoilsints  |Luss of fisherics Proger spoils dispoaal
fisharies reproduction zane reproduction

4. |Disposal of dredging spoils into Loss of fragileprecious  |Froper spoils dizposal
coral beds marine ecclogy

5 [Gnlspillsleakage witkin harbor FDsmage to marina Iaproved routios and
which escape Earbor area ecology (fisherios'corals) jemergency control of oil

teakage/spills

6. |Oii zpills from tankers on way ta  {Damage to marina Improved routine and
and from hartor ccclogy (fisheriza’corals) Jemergency centrol oil

leakage/spills
B, |Actions Affecting Depracation of
RecreationalRescri/Beach Aseas  |Recreation Arcas by:
aleng Coastal Zona. .

1. jLocation of harbor too claze to Visible turbidity ¢r Consider relocation of poit
recreational areas disegloring of teach or of resort

watera

2. {Escape of liquid and solid wastes  [Sit depoaiticns alang Extracedicary attention Lo
from harbor ships/fanilities area, |shoreline liquid! solid wasta
cepecially Noatables management

3 |Air pellutant emiseions from Visable flostable wastes [Extracedinary attection to
haibor ships/facilities sir potlution control

4. |Dispneal dredging spoila which Waste depaaition aleng  fFProper spoila disposal
reachalong shorelice.  Jshoreline I |

5. |Oil spilisieakage withia bartor  {O firins on Leach Improved spiltleakage
which escapes harbor area watera and shoreling contril and improved

emergency ol sprtl cleanup

6. [l spills from tankers on way W [Contamination of beach |Impreved emergency o1l
and from harbor walers spill cleanup

C. |Action Cavsing Unacceptatle Unzanilary Harboe
Sanilation Caoditions in Harbar  [Environment including : :

1. |[Inadequale provision of water unacceplable Extrazrdinary atlention to
supply to port facilities and ships [environments] activities [water supply :

2. |inadzquale manzgement of wasle [health hazards toport  |Extracrdinary alizntion (o
emissiona from port facilitizs and ship warkera = asle management from

) shorg facildizg e

{3)|iquid sanitary and induatrial Jestruction of harbecr
wastes ecnlcZy

{¥)solid sanitary and industrial hazards for pollutizn of
waztea coatlal areas by escape

L of wastes from barbor

{c)|gazeous emissions from shate i
industries

3. [laadcquate management of wastes[Similar 1o A 1,2,3.4, Exlrasedinasy attention 4o
from ships shove —_ _|masagemeat from chips

(a)jliquid wastes, especially aatables] - :
including bilge waters

(h)|sclid wastes, eapocially floatables,
includiog garbage

4. [Escape of oils within harbor Stmddar to A 1,34, above | Improved routine and

emergency controls of oil
leakape and spails
D. [flandling of 122ardous Cargoes  [Similarto A 1,2,3.4 Extra Careful Allention in
within Harbor Especiaily ) Deergn/ Operationy

1. |Dust Emissions (for example, Air pollution and FProper air pollution control]
handling of ccal and cassava explosion hazards
dusts)

2. |Harardous materials Health and safity of Proper eontrot of
(inflammable, explssives, toxic workera and nzarby hazardoug materials
avtstances) residents

E  [Hendhng of Materials to and from
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1. |Traffic congeshion Airpolution and Proper air polluticn eonlesl . Al
exploeion hazards
2. |Hazardous matedials Health and safeiy of Proger contrel of
(nflammatls, explosives, texics)  [workers and nearty hazardous matarials
residents L
F. ]Actions Affecting Lecal
Sccioeconcmice
t. |inadequate houzing for new Hazards for creating Flanning to provent slum
population slums o |prcbiems |
2 Hnadequate health precautions Communicable diteaze  |Froper planning of
during censfruction (especially hazarda constroction worker
maliria) facilitiez
{a)[communicable dizease hazards Proper precautions spraying of workers camp
froem imgocted workera’earriers)  |during constructica for apophbeline moaguite
contrel |
1) jicadsquate water supply and provision for alzqueate  |provision fr adequate
sanitation for workers facilities factlitiaa
3. [Changes in land use patterns: _I.
(a} displacement of agriculture loss of agricultural appropriate reselttement
values |
} dizplace ment of villagea displacemeat of villagea [approgriate resctilament . Diatta,
o . Farfan(road)
4. [Excessive noise from harber Health of harbor Adequate neise contool
cperations workers and nearby
residents
G. |Actions Affecting Terrestrial
Ecology —_— -
b JAdverse impact on local forest Similarto A1t A6 SZumdar to Al to AS sbove * Diatlo
- above -
2. |Adverse effects en waldlife from (ditta) [GHII] * Diakls
foss in forest halit Y R N
3. [Adverse effects on esfuarine {ditta) (hicta) » Diatla
Iagaoria  {fsheries, waldhfe)
1L JActions Caused by Changesin Fhysical Damage to Carelul Project Desiga
Coaztal Hsdrelogy Coastal Facibiicys with Respect to Hydeology
Ecelogy plus Protection Faolities.
1. |Depasition aleng nearky toastal  [Damage Lo shoreline Froper engineering Lo
areas properties avoid problem
2. |Erosion along neacky coastal arcaz[{ditlo) (k)
3. |Adverse effect on marine w ater Damage to living (dicta) * All
quality conditions
i Artions Affaciing Pracicus Loss or Damaga to Relacalion or Peotection
Hiztorical/CulturaReligious Resourcees Mzasures
ManumentaSiles ) o L
1. By displacement on submargente
2. |By alternations in ceastat o2
hydrology/shoreling e o
J.  |Hazarda from Acoess Roads/ Collision/Spill Hazards WProper Dezign for Harbor
Traffic Living Harbor to Ships Access
K |Navigation Hazards from Ship . Al
|___|Enteriog er Leaving Harbor 1_
CONCLUSIONS: No significant averse envircnmental effect 1o be cansed by proicct. No BIA needsd.

* Sieaificant enviccnmental impact as shown incelumns D2 03 and D1 Follw-up JEA needed.
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