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IN FORCE: As from 1lst. November, 1991.
COMMODITY (%)  MINIMUM TONNAGE

O o Gl ey R e M P AT U A TR XM MM P $48 WD T i g e omy by e ik S AT Gt KIS W S U Gl e ol e S B

26.
27.
28.
29.
30.

31.
32.

-RELLS

GENERAIL CARGO
HEAVY CARGO

HEAVY CARGO/BILLETS
Woop + 1.000 kg.
WOOD ~ 1.000 kg.
1.0GS in bundles
UNIT -~ 1¢ ton.
UNIT + 10 ton.

GRANITE -
GRANITE -
BURLAP 1in
BALES ALL
BALES
BALES
BALES
BALES
BALES
BALES
BALES
BALES
REELS

ALL
ALL
ALL
ALL
ALL
ALL
ALL

DRUMS
CELLULOSE

ALL

halas
KINDS
KINDS
KINDS
KINDS
KINDS
KINDS
KINDS
KINDS
KINDS

- TRUCK OR WAGON
- TOC SHORE
+ 350 UNITS

BAGS PALLETIZED TO
DESTINATION
BAGS, PRESLUNG, BIG BAGS
LGCOSE BAGS, 500 UNITS OF (")
50 K. OR MORE

less than

50 K.

COST PER ADDITIONAL TON.

76 Ton.
126 Ton.
270 Ton.
115 Ton.
85 Ton.
180 Ton.

© 1310 Ton.

1.650 per

p/unit

COTTON - OCEAN VESSEL
FROM SHORE
COTTON - RIVER VESSEL
"YESSEL TO VESSELYM
COTTON -~ RIVER VESSEL
WYESSEL TO SHORE"
CONTAINERS WITH CARGO
EMPTY CONTAINERS 15

BUTTER a)

BUTTER b) in open hold

220 Ton.
70 Ton.
70 TPon.
85 Ton.
80 Ton.
90 Ton.
80 Ton.
90 Ton.,
90 Ton.
70 Ton.
85 Ton.
80 Ton.
100 Ton.
70 Ton.
240 Ton.

100 Ton.
100 Ton.

unit
82.5 Ton.

70 Ton.
70 Ton.

70 Ton,
per unit
per unit
80 Ton.
80 Ton.

s o mn

10.683,00
5,713,00
2.674,00
6.511,00
8.807,00
3,5817,00
6.820,00
3.411,00

10.683 .00

16.503,00

13.608,00

12.110,00

10.768,00

14.44%,00

12,.846,00

12.846,00

17.35%0,00

14.341,00
9.001.00
7.192,00

10.683,00
3.002,00

5.996,00
9.064,00

858,00
12.209,00

10.276,00
5.494,00

7.667,00
18.4%2,00

2.768,00
18.280,c0
15.016,00

NOTE: The above mentioned wages and amounts to be pald per

additional tonnes correspond to straight tina work on

working days

Source:

CNT
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Tariff Rate . $1/w,day $0.164/NRT, 30.15/GRT, $0.10/GRT,
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%6-2-3-1 & 7F— L OBEHRIL (19919F)

Name Class Year Capacity {Working Remark
Built (H.P.)Hours

Gaucho Special 1985 4000 792.16

Lavalleja First ‘19861 1680 1181.68

Artigas First 1931 1950 0 |Under Repair
Ing.P.Ferres First 1959 1100 0 |Under Repair
fuenoa Second- 1982 _ 700 509.1

Gral.leandro GomezSecond 1976 550 353.77

Sanducero . {Second- 1978 550 261.26

Grito de Asencio {Second 1331 . 360 18%.99

Total : 3288.56

6-2-4 (REHEEOMES
£6-2-4-1 BAE (LB) RUA T r— FO19924F 1 AOFAREEEZED LI O TH S, ¥
WO BB A b 5150 DT — RO 2 AV, HAEH & A 5 LRSI B % DR
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% 6-9-4-1 AW, A4 —7vv— FOMMIRG (19924 1 1)

Year of - Available_.'ﬂumher of | In Volume | Out Volume

Constructiondrea  (of) |Staff (Ton) ' (Ton)
Deposito -1 ; 1932 1. 6,426 : 6 g o 9]
Deposito 2 1932 L T,182 | 4 60 183
Deposito 3 - 1912(1961) 3,175 6 142 230
Deposito 4 1912(1961) 2,872 10 1,128 1,284
Deposito 5 1912(1961) 3,178 11 722 S 3
Deposito 8. 1913-1915 5,334 8 6 85
Deposito 9 1913-1915 5,334 9 181} -~ - 280
Deposito 20 4,251 11 T02 | 1,098
Deposito 22 4 116 - 57T
Deposito 24 21 .'1,260 4217
Deposito 25 5 : T1 34
Mercado de Frutos 24,624 8 43 C - 208
Rambla 1 ' 7,500 12 557 265
Rambla B Wharf 6,000 15 537 422
Rambla 2 . . 5,500 T 699 135
Total L o 137 6,235 5,028

Note: ( )} indicates a remodeling year.
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Type of Ship Crews Number of ship Entering Time a year
Tuna 23 9 2
Squid 28 21 1
Trawler{Asian) 43 29 2
Trawler{European)| 43 57 - 2
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Type of Average volume | Number of | Economic Benefit

Ship per 1 Time Ship Price

Tuna 250 kI 9 U$19- U$42,750-

Trawler 300 kl 86 U$19- U$490,200-

Total ' - 95 U$532,950-
{2) Ktk
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Type of Average Volume | Number of | Economic | Benefit
Ship i pér 1 Time Ship Price

Tuna 80 tons = 9 U$0.44- U$317-
“Squid 98 tons 21 U$0.44- | U$906-
Trawler 150 tons - 36 U$0.44- - | U$5,676-
Total U$6,899-
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Type of crew Cost of supply Benefit

| Ship’ Per Person

| Tuna 23 U$486- U$11,178-
Squid 28 U$486- U$13,608-
Trawler 43 U$486- U$20,898-
Total U$45,684- |
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MRS, BRI . AN P OBTTHE
Wity - BEEE: TS5 B b
(FIT 57— = k0 BIRIATE L 72 HHE0E)
URBEHRO T T D« 7 NEEROEDRA I RS-3-2-1 R LB D TH B,

£8-3-2-1 Tuxy YRR OARBIA

. L {(Unit $)
Kinds of Charge Revenue/y | Remarks
lise ¢f Port Charge 42,816
Panamax Vessel 28,416 [$1.20 x 32000GT/100GT x 37vessels x 2days
Shattle Vessel 14,400 ($1.20 x 10000GT/100GT x 120vessels x 1dayi
Wharfage Charge 34,420 :
Panamax Vessel 17,020 {$1 x 230m x 37vessels x 2days
Shattle Vessel 17,400 |$1 x 145m x 120vessels x lday
Handling/Storage Chalge15,000,000 $7.5 x 2,000,000t
Total _ 15,077,236
(3} wiE
By — 2 FAOMBEERE AR THEIN TV SR, ChEEEH 5 EFEE-3-2-2 DL
HHe
F#8-3-2-2 ¥y — I OB ER
- (Unit 1000USH)
' i ' 1994 1995 1994 1997 Total
Dredging : 869 - 442 17,048 18,859
Reclamation - 2,671 i,567 4,244
Slope Protection ' 1,741 1,741
Mooring Facilities 7,230 2,907 10,137
Pavement 324 324
Loadlng/Unlnadlng Equipment : 16,155 0. 4,039 20,194
Silo 10,234 15,350 25,584
Sub-Total - = - 4 8,099 5,584 30,639 36,761 81,083
Engineerig Services 405 279 1,574} 1,716 3,974
Physical Contingency , 767 4124 213 869 2,273
Tax 1,501 1,332 2,319 2,336 7,488

Grand Total ' 10,772 7,619 34,745 41,682 94,818

—371—



) HEFEeR
By - 3N OEFEOHTFHERBRIUTOLED LT 5,
1) R, ROy A BB Y
2) BRI . BRBEOLY
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DAL, 6-4-2 TETHE L TY 2 AR BT OR G IS TEHEL T 5o
HER AT, AP, BEMACZOMOBEEN SE 5 ERBOVMIIRSE 323 inah T do
#8323 By - I FAEHREUIM

(Unit $)

[ Kinds of Costs { Amount Remarks

Maintenance, Repair Costis 3,725,400 : ' S
Mooring Facilities, etc. | 433,500 [0riginal Construction Cost x 1%
Handling Facilities 435,900 [0riginal Construection Cost x 2¥
Dredging 2,856,000

Personnel Costs 807,240
Manager 55,800 liperson x $3000/m x 12 x 1.55
Superintendent 33,480 jiperson x $1800/m x 12 x 1.55
Shift Superintendent 44,640 |2persons x $1200/m x 12 x 1.55
Operator _ 167,400 {12persons x $750/m x 12 x 1.55
Programmer 29,760 {2persons x $800/m x 12 x 1.55
Clerk 27,900 |Zpersons x $750/m x 12 x 1.55
Inspector 29,760 |Z2persons x $800/m x 12.x 1.55
Tallyman 55,800 |[dpersons x $750/m x 12 x 1.55
Laborer 297,600 |32persons x $500/m x 12 x 1.55
Administration Clerk 65,100 [5persons x $700/m x 12 x 1.53

Electricity Bill 366,000 130.061/KW x 6,000,000K¥W

Other Administration Costs 403,620 [Personnel Costs x H0¥

Total 5,302,260
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%8-3-8-2 HEHE Y — 3 NP HOIRA
1 Use of Port Charge
Category Size Number oflAiverage Staying Tariff Revenue/
{GRT) [Vessels GRT Perigd(day) Rate Year (US$)
1st Category |100~300 2 200 21$0.63/100GRT 5
Yessels 301~ 400 12 350 2 {$0.63/100GRT] 53
{Stern 401~ 500 6 450 2 |$0.63/100GRT 34
Mooring)|501~1000 8 750 2 [$0.9/100GRT | 108
) } Total 28 200
2nd Category {100~ 300 31 200 4 $0.9/100GRT 223
Vessels 301~400 135 350 4 1$0.9/100GRT 1,701
{Stern 401~ 500 72 450 4 [$0.9/100GRT 1,168
Hooring)501~ 1000 i08 750 4 1$0.9/100GRT 2,916
Total 348 6,007
longside 100~1000 60 400 2 1$0.9/100GRT 432
Mooring '

Grand Total : 6,639

{Note) The fariff rate for vessels unde

r 500GRT in the Ist category is

assumed

$0.63 taking into consideration the substitutive tariff (30% discount).

2 Wharfage Revenue
Category Size Number of|Average Staying Tariff {Revenue/
B (GRT) [Vessels |Length (m)Period(day) Rate Year(US$)
1st Category {100~300 2 40 180 $0.7/m x 50% 5,040
Vessels 301~400 i2 50 180 1307/ x 504 37,800
(Stern 401~500 6 55 180 1$0.7/m x 508 20,790
Hooring 501~ 1000 8 70 180 $1/m x 50% 50,400
” Total 28 114,030
2nd Category 1100~300 31 40 8 131/m x 50% 3,720
Vessels 301~400 135 - 50 §31/m x 50% 20,250
(Stern 401~ 500 72 55 6$1/m x 50% 11,880
Mooring)501~ 1000 108 T0 §31/m x 50% 22,680
Total 346 58,530
Alongside 100~100Q0 60 50 351/m 9,000
Moorin ' - )

Grand Total i81,5680

(Note) The tariff rate for vessels under 500GRT in the 1lst category is assumed
$0.7 taking into consideration the substitutive tariff (30% discount).

3 Revenue from Transshipment

Number of [Volume/ Tariff {Revenue/.

Vessels Vessel(t)] Rate Year{U§$)
In Water Ared 138 2701 $2.3/t 85,698
At Berth 48 232 $2.0/t 22,272
Total 186 107,970
4 Revenue from Fresh Water Supply
Type of Number of [Volume/ Tariff [Revenue/
Vessel Vessels | Vessel(t) Rate Year(US$)
Tuna 30 Bo 1l -$0.7/% 1,680
Squid 67 98 | $0.7/t 4,596
Trawl 277 1581 $0.7/% 29,085
Total 374 35,361
Note: Tariff Rate = 1.5/t - Purchase Cost 0.8/t =0.7/%

5 Grand Total
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(Unit _1000US$)

- . 1996 1997 Total

Mooring Facilities 3,074 2,515 5,589
Engineerig Services 153 126 279
Physical Centingency 308 251 559
Tax 625 512 1,137
Grand Total 4,160 3,404 7,564

() HefFERR
AEEM Y — I PN OTEORFBEBELUTOLED & T 5,
1) AR BB oO 0.5%
2) BEERREEOT.700 B (5 - 4EER)

5) AHBRUZOBOERR
ANPOBREBEDS b5 ANEY — 3 FAOERER DS LRET 5, BFOAFRIIBUT
OB &K ESHTHAEL TV S,
PLEOEBRAHIES3-3-4 LR Tind,

#8-3-3-4 sEHEmy — I FLEHEBRUIM

(Unit $)
| Kinds of Costs Amount Remarks
Maintenance, repair costs | 135,500 .
Mooring Facilities 37,800 [0.5% of the original construction cost
Dredging 97,700
Personnel Costs 46,500 {5persons x $500/m x 12 x 1.55
Nthe~ Administration Costs 13,950 {Personnel Costs x 30%
Total 195,950
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: a FIRR
Case A §.5%
Case B 9.5% =
Case ( 9.9%
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#8-4-1-2 r—AADFIRR

FIRR=  8.52%
CosT REVENUE- PRESENT VALUE IN 1994
YEAR { REVENUE |INVESTHMENT EXPENSE TOTAL ¢ost REVENUE COST - |DIFPFERENCE
1994 -1 10,772} - 10,772 ¢  -10,772 0 10,7721 -10,712
1895 ' 7,619 7,619 -7,619 0 7,021 -7,021
1896 . 34,745 34,745 ~-34,745 0 29,505 | -29,3905
1397 41,682 41,682 ~-41,682 0 32,618 -32,618
1998 15,0717 5,303 | 5,303 9,774 10,873 3,824 7,048
1999 15,077 5,303 5,303 g,774 10,019 3,524 6,495
2000 15,077 5,303 5,303 9,174 9,233 3,248 5,986
2001 15,077 5,303 5,303 9,774 8,508 2,993 5,516
2002 15,077 5,303 5,303 3,774 7,841 2,758 5,083
2003 15,077 5,303 5,303 9,774 7,225 (2,541 4,684
2004 15,077 _ 5,303 5,303 9,774 6,658 2,342 4,316
2005 15,077 5,303 5,303 9,774 6,136 2,158 3,978
2008 15,077 5,303 5,303 9,774 5,654 1,989 3,668
2007 15,017 5,303 5,303 9,774 - 5,211 1,833 3,378
2008 15,077 5,303 5,303 9,774 4,802 1,689 3,113
2009 15,071 ‘ 5,303 5,303 9,774 4,425 1,558 2,868
2010 15,071 5,303 5,303 9,774 4,078 1,434 2,643
201} 15,077 5,303 5,303 ¢ 9,774 3,758 | 1,322 2,436
2012 15,077 5,303 5,303 9,714 3,463 1,218 2,245
2013 15,077 | 5,303 5,303 9,774 3,191 1,122 ° 2,089
2014, 15,077 5,301 5,303 9,774 2,940 1,034 1,308
2015 |- 15,077 5,303 5,303 9,774 © 2,110 953 1,757
2016 | 15,077 5,303 5,303 9,714 2,497 878 1,618
2017 15,077 21,794 5,303 27,097 -12,020 2,301 4,138 -1,835
2018 15,077 . 5,303 5,303 9,774 2,120 746 1,375
2019 15,077 5,303 - 5,303 8,774 1,984 ¢ 687 1,267
2020 15,077 5,303 5,303 9,774 1,801 633 1,167
20211 15,077 5,303 5,303 9,774 1,859 584 1,078
2022 15,077 5,303 5,303 9,774 1,829 538 991
2023 15,0771 -44,481} 5,303 -33,178 54,258 1,409 ~3,662 5,071
TOTAL | 3%2,002] 72,131] 137,8781 210,009 181,993] 121,995} 121,993 0
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RE-4-1-3 IR Hr DAEH

Base Casej Case [ Case IT | Case III
Case A
(Sharing the total dredging cost) 8.5% 6.9% 7.1% 5.5%
Case B
(Sharing two third of the dredging cost) 9.5% 7.9% 8.1% 6.5%
Case € . '
(Sharing half of the dredging cost) 9.9% 8.4% 8.6% 7.1%
Interest Rate of Fund 5.0%
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UNCOHE AWD £XPENDETURE AcLount

F8-4-1-4 PRMBHE EMBIRE (-2 D)

(Unit 1000USS)

lﬁﬁ.l 1995 1998 1997 1998 1999 2060 2001 2002 2003 2004 200% 2008 2001 2008 2009 2010 2001 2012 20E3 2004 2018 s Wi 2018 2049 025 2021 2022 2023
Operaning Revenue 15,017 15.07% 15011 5,077 15. 078 15,2117 15,077 15.077 15.027 15,077 15,91 15. 077 15,071 15.01% £3.077 15, 0%¢ 15,017 15,017 15,071 15.077 £5.677 15077 19.077 15,877 15,077 15,471
Gpersving Expenditure §.077 8,071 8097 4.0%7 58,011 8,077 $.077 a.817 8,07 LA 8077 8.077 £.0717 8,017 8. 077 4,01 4,071 4.017 $. 077 8.0%1 1,017 3.677 8.017 6,011 g.0m 8,01
NHaintansnca § Repair Cosis 3728 3728 3726 386 3126 328 3726 3T26 3126 3126 1728 326 328 3726 e 3ree 3226 3126 EhFid 326 3228 26 31ee e 3128 328
Feesennel Costs §07 801 807 s07 8017 Bl 807 801 807 807 an? 807 301 807 307 m? §01 §07 801 anT 807 07 §07 7 87 887
Electricity Bill 346 185 358 386 168 364 366 166 366 366 356 165 156 366 66 366 658 156 366 385 186 68 366 356 3686 66
Othar Aduinisteation Expenditore i o 4t 0l 404 M e w04 104 a0 104 404 I 104 a4 e w4 i 04 104 e 04 i a4 ] 404
Depreciation 2.1 2.1 2.1 2.1 2.774 2.1 2,174 2. 174 2. 174 2.7 Lin 2,711 2.1 2, T 2.1 2,114 2,714 2,174 2.7 .7 2,174 2.1 .1 FAL] 2.9%4 .11
Het Operatiag fncame 1. 089 7,008 1.000 1.000 1. 040 1. 040 1.040 1,000 7400 1.000 1. 000 7. 000 7.080 7,000 ?. 000 1. 400 2.090 1,000 1.000 1.000 1. 000 7.090 1.008 7. 600 2.000 t. 000
Bon-aperating Reviave 1] @ 1] ] o 4 ] 0 0 9 ] a i} ] H 1] 1} 0 0 0 ] 1] 1] 8 2 354
Interest lncome a ¢ 0 1] | ¢ I 0 ¢ @ 0 G ] 1] G 0 ()] ] (4 Y a a 0 1] a 354
Non-operating expenditvie 862 1.540 INTT 8. 133 9,002 7.850 1.207 2,542 7.369 1110 6,952 8.138 5.501 6.251 5,987 5,709 54U 5004 1,776 1428 1.083 3.877 3,250 EET] 2,183 1,902 1,395 859 859
Interest on Long-tara leans 862 ATt 4,251 -1, 58% 7.58% T.585 7,528 T. 436 1. 17 6,6¢&1 §, 135 5,429 st 4,618 1,112 3.667 3. 1o 2,595 2.090 1,584 1,078 §30 222
Interest on Short-ters Loans £3 192 548 418 273 X3 112 218 529 327 t. 108 1,311 i, B33 1,873 2.102 2,312 2,508 113 FAR 1H] 2.98% 3.047 3047 kL] 2,187 1,902 1.39% .+ §58
¥et [ncome Before Taxatian -86%7 -1.548 -4, 443 -~k £33 -1, 002 -850 -10% <54l -363 -1td 38 25% 433 T8 1,813 1. 891 1,588 . 886 2.224 2,971 2.937 3,323 3131 1, [62 4,611 5.098 5,50% 8, 141 5,434
Taxation 1 ] 150 225 304 381 118 568 6861 m L] 297 .118 1,249 1.385 1,529 1,681 1,842 £, 918
Xat Income Kfter Tawatitn -85% -1, 940 RLPR LT - 133 ~h. 002 -§60 -7 -521 =383 -17a 27 154 33 k34 109 404 1,118 1,327 1,557 1. 800 2,056 2.32% 2.8[‘? 2,819 3,282 3,368 3, X, 298 1,548
Relained ELacnings -862 -2.442 -5, 845 1918 ~8.980 -9, 840 10,547 -10,088 -11, 431 -11.621 -11.594 -HL 4N 'll._ﬂSI -0, 5371 -9,828 -8,924 -1, 814 -§.4387 -4,930 - i3 ~1.075% 1.252 3. 863 5.111 ig. 893 15,911 17,500 71,739 76,345
EasH FLow STATENERT ]
£ash Beginning 0 1] 1] (] 1] ] 1] ] i] 0 a ] 0 1] 1] 1 1] 0 2] i 0 1] 1] ] ] ] a 1] L] T.0%3
tash laflow - 16. 772 T.619 34,15 A1,682 .14 9.4 9.‘?'” 9,174 9.774 3.1 5,71 9,974 9,11 -9 9,174 %, 774 8,714 9,174 9,774 9,174 3,114 9,11 9. 774 30,588 8. TH4 $.TH 9. 714 §.1U . TH 14.12¢
Kzt Operating [ncome 7,000 7.008 1.000 7. 600 7.000 7. 060 1. 008 1.008 7. 008 7. 200 T.000 T. 000 T.080 T.000 T.000 7.000 T. 000 1. 000 1. 000 2.000 1,800 7.000 1.000 1,808 1. 800 7.500
Depreciation 2,11 2.1 2. 714 2,11 .11 2.1 Z. 11 2,171 2,11 2,114 7.714 2,7 .1 2,714 .11 2,1 1 2.1 2.1 2.1 .1 2,714 2.1 2.1 21T .TH
Long-tera Loans 10. 712 7.61% .S 41,682 .
fnterass income a 8 [ L] 1] 0 ] ;] @ 0 8 q [ 1] 1] Q ] 0 ] 0 L} 0 L] a 1] 154
X 21794
Lash Outflow 10,712 8,481 6. 285 5. 12% - 3. 133 8. 002 8. 518 B,332 i 084 13. 684 13481 13,294 13,138 12,912 12,191 12. 612 [ 457 12,211 11884 11,764 1522 10,347 9,769 28. 951 4,087 3,768 3.432 3,017 2,702 2.808
inveztment 10,712 . E1% 34,115 11,682 21,784
Payment o+ Leng~ters Eoansg . 1ie 1,226 3,542 6.3 £,321 §,321 £.321 6,321 6,321 6,32t 6,321 6,321 6,321 &, 32E 6,321 5,603 5, 08% 2,118
fnterezt on Llong-terx Loans 852 1. 471 i.251 1,585 1.585 T.58% T.528 7. 430 7,147 &, 641 §. 135 5.629 5. 14 4. 612 4112 3.607 3,101 2. 595 2.0%0 1.584 1. 078 620 222 .
Tanation ’ 1] 19 150 225 I 381 416 " 5B9 667 7L 881 987 1,013 1,248 1,335 1,528 f. 881 1,842 1.948
Enterest an Short-tere Loans 63 192 548 £18 27% i3 12 2i6 529 an 1. lﬁ.a 1,317 1,833 1. 875 P 2.313 2.508 2,688 2,845 2,985 3. 047 3,047 2,833 2. 383 i, 962 b 385 358 359
Cazh Inflow-Qutllom 13 -387 -1,540 -4, 443 1118 1.772 1. 198 8 -1 20 -3, 9ED ~3.117 -5 -3. 354 -3.198 -3.023 -2.838 2,848 -2.4‘37 -2.229 -E. %90 -h 78 -773 E 2. 607 5. B87 B. 60§ §. 312 6. 697 7.012 7,320
Lfash Ending a L} 0 o 1] [’} 4 { [1} a 1] 2 Q [ @ 4 0 0 4 o : ] [ 1} [} 0 ¥ ] 0 7.813 14,333
Cash extess ¢ -882 =E, 540 -4, 443 t. 641 i 772 1. 136 841 ~1.350 -3 218 3.7 -3 529 -3.364 -3. 198 -3.023 -%.8as -2, 543 -2.43¢8 -2.22¢ ~1.9%0 -, 147 -4 L] 2,607 5,588 6,005 6. 342 §.697 7.073 14,393
Short-tesrs Loany 882 §.9549 LT ) -1, B4 -E. 712 <1, 19% -841 F. 310 3. 818 3.1 3,520 3, 384 3. 198 3,023 2,838 2,543 2,438 e 1. 890 L4t 4 -5 -2.60% -5, 588 -6.00% B, 342 ~E. 697
BALANEE SHEET ]
Curreat Assets [ [ ¢ [1] 0 1] ] u o [ 13 ¢ 8 0 0 ] 2 1] ] ¢ ] 0 [ a ] a ¢ ¢ 7,093 14,383
tash £ Oeposit ] ] 4 a q 1) 0 ] ¢ g o 0 t] ] 1 1} 9 L 4 [ 4 1] 1} 4 D ] 4 [t} 7.002 Id, 393
Fined Kesens 16772 18,391 5%, 135 §4,814 92,044 49,270 .. 85,458 83,122 80,9438 73,11 T3, 400 12,628 63,852 67.078 58,304 61.530 58, 158 $5. 932 $3. 208 50,434 41.4§60 44,856 42,112 61.132 58,3538 §5. 584 52.810 50,038 i7,782 44,488
Cost 16,112 18, 39F $3. 138 94, 81% 94,814 94,818 94,818 §4.818 gd, 818 §4.818 94. 818 38, 818 9,308 54,8018 94,818 94.818 84,814 94, 859 4. 418 94,518 94,3813 94,818 91,818 11662 1E6. 512 Pig, B2 115,812 146,512 118. 562 1i6.612
Accusulated Gepreciation 2,774 5. 548 §.322 Vi, 686 13.2789 15,624 " 19,418 T2 192 2&. 965 27,140 30.514 33,288 18,062 38, 838 1610 44,334 27,153 49,932 52,708 55, 480 58,254 51,028 §3.802 £6,576 ©%, 350 1212
Het Fixed Atsers 10,772 18,39y 53. 138 44,3138 92,044 8%, 210 §6, &35 83, 722 ap, 848 KLY 75400 12626 69,852 £7,012 64,304 §1.530 3,758 55,882 53.208 50, 434 41,550 44,885 £2.1407 51,132 $8,358 $5.53¢ 52,810 30,636 4n.252 44,488
Current Liabilitiazs i 852 2, §02 5, 845 5,204 3.!3‘2 2,236 1,393 2. 70% 5,615 10.%32 13,852 17.216 20, 414 23,47 28,215 23,913 31, 356 33,576 35, 366 37,312 38,0817 3e, paz 35, £75 28,787 23,781 17,439 10, T42 10. 242 10, 142
Shari-tern losng 852 2, 402 6,845 5,204 3.492 2,236 5,795 2. 105 6,815 10,332 13,852 17.216 20411 23. 437 25,215 28,918 31,356 33,576 35,566 3T 35,087 38,082 35,415 9,187 23,141 17,439 10, T£2 10, 142 19, 142
Fined Liabilitins 10,772 18, 351 53,138 94,813 94,313 SE, 38 Sl.iGD 92,874 . 88,331 83,10 76,889 0. 388 54,047 LY P 4] B4 45,083 38, 762 32,411 28‘.“9 19, 793 13,4727 874 2,14 0 0 i} 1] 0 8 13
long-tera Loang 10,772 18,331 §3. 138 94,818 94,2318 8&. 218 94, 140 52,874 8§,331 83. 010 75,688 70. 338 BA, 047 37,725 $1. 604 15,082 38,782 3z, 441 26,119 19, 198 Fa. 477 T1.874 2,178 ] 0 0 ] ] ] ]
Capital [ ~8&2 -7.407 -6, 845 ~1.971% -9, 930 "5.310 -10, 547 -11. 088 ~bE, 450 ~-11,621 -t1.594 =114 -1, 081 ~16, 537 -9, 828 ~8,924 -7, 814 -5, 487 «4,930 '3,1\;![] +1.0%5 1. 252 25,657 8,571 31,803 35,31 38,294 13,591 48, §3%
Kev Income Afver Taxatien -882 -1. 540 -&, 043 -1, £33 -1.002 -840 =107 =541 -363 -170 27 184 349 524 109 9 [N L3217 1,957 1. 800 2.056 2,326 2,612 2,913 .82 3.556% 3,923 L 1,545
Relained Earnings -862 -t (02 -6.845 ~1.978 -8, 280 -9, 840 -10,541  -10.088 - -11,451 “11,621 ~11.591 L1 -i1.881 -6, 537 -9, 623 -g. 94 -t 814 -8, 87 -4, %30 -3, 130 -1 075 1252 3,863 B, 771 10,003 13.371 17,500 21,193 26,34%
21184 k] 21784 21794 21794 1194 21754
Fruaxciar [WDIGATORS }
Working Ratle {1} 351 35§ 351 351 381 351 351 351 51 351 351 351. 358 53 351 351 151 as2 351 51 358 351 351 k111 351 351
Operating Ratvie (I) §43 341 541 S41 54T 54T SiI §41 541 -1} 541 54T S&r Sdx LT H sS4t 541 541 541 541 54% “54L 541 641 511 (134
Rate of Retura on Metv Fined Assats BI 81 L} 39 ar 91 31 181 101 RS ) ¢ LI (331 121 133 13z I 151 15% itr (1§14 121 13t 13t 141 153 L6F
Debt Service Coverage Ritijo 1.28 128 I 18 1.12 0.89 0,73 0.7% 0.1 G. 82 G.3% 0. 39 B, 94 0.98 1.04 1.1 i.18 1.24 t.48 1.7 3. 26
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S = -
#O-4-1-5 TABHE LHBHE (— 21D
(Unit 1000US$)
[(rcong AND EXPEXDITURE AtCouRT ] . :
19498 1895 1386 1997 1938 1999 2000 200} 2002 2003 2004 20D% 2006 2007 2008 2008 2040 2011 202 2013 2044 2045 2018 w1 2048 2019 2020 2021 2022 2023
Dperating Revenue 15,07 15,077 15,017 15,017 15.011 15,077 15,077 t5, 017 15,8117 15,917 15,017 15,027 15,077 15,072 15,07% 15,0717 15,077 15.077 £S5, 0772 15,077 lrs.ﬂ?? 15,07 15,077 15,097 i5,077 15.01
Operating Expandl turs 4,077 3.01m 8,017 4.017? 8,01 5,017 4,01 8.077 8,817 4,01 8,417 8,077 3,977 £,017 8,077 8,07% 8,011 3,077 8,077 8,077 8,017 .07 4,071 8,917 3,077 2,01
Haiatensnce I kepnir Coats aned 126 e 126 1116 3726 3T 3728 X1 3128 EXF1 7206 3128 EXF] 728 37E5 iTee 3128 3726 228 3128 3726 3728 3126 kX¥1] ERH]
Peraannel Cotis 807 807 807 Ll 807 541 g 807 807 L1K] 807, 80% a1 eot 801 807 £07 807 §07 807 80?7 367 a0t 307 807 801
Electcicivy BIMI i 168 168 356 348 365 146 358 Ass ise 368 366 366 kLY k{13 age 356 365 366 366 386 366 386 166 166 366 £l 13
Othet Adninistration Expenditure 404 it LT L] 404 M 404 404 404 404 104 484 464 4 404 1H] 404 404 164 {04 104 a0 i 404 184 404
Depreciation AL 2.1 2,11 2,11 2. 14 FL 2,1 2,118 .MM 21 2,11 2,711 2.1 4,1 .1 2.1 2,114 2.1 2,11 2,174 LA .1 2,114 2.1 2.1 2,174
Met Qperating Inconos 7.000 1. 600 7.008 7. 000 1. 900 7. 008 1,000 7,000 1.400 7.000 7.060 7,000 1,000 T,000 7,000 1.000 7.000 7. 000 ?. 000 2,800 7.080 7,008 7,000 t.000 1.000 ?.000
Ken-sparating Ravenue ’ 1] 0 17 i1 322 267 ALY 268 235 k1] 211 220 U3 282 338 4046 492 586 748 I l.2;‘33 1.660 2. 102 2. 559 3.033 .58
Interesx Income 4 L} 11 " e 3861 310 268 235 216 211 220 243 282 26 408 492 3586 46 934 1.e3 1. 650 2,192 2.55¢% 3,03 3,521
Kon-aparating expenditure 643 1,232 3,554 §, 508 £, 257 6. 083 §.022 5,944 5. 17 5. 313 &, 408 1.504 4,099 3,654 3,740 .'l. 885 2,481 2,076 1,672 1,287 843 504 174 0 a 0 1] 1] a
laterest an Leng-term Loans 639 LTt 40 §.668 6.0848 &, 08¢ 6. 622 5,944 5.7 5,313 1,998 4,504 4,099 3. 694 3.290 2. 835 2. 481 2,078 1672 1,281 863 S04 V8
[nterast an Short-term Loans 55 18 438 13% 1] ] 13 ] 2 ] 0 a 0 ] 1 0 b 0 q 0 @ 1] ] | ] 1} 1] ]
Ney fncoae Bedore Taxatisn +6849 -bo232 -3.554 494 T4 bat 1. E6% 1.378 1,650 i, %92 2,358 2. 131 3,17 3.517 3,330 4,35 4.801 5.25% 5. TH 5,225 6,733 7,242 T.787 8. 233 8. 660 4, 162 9,559 10, Q33 10.52%
Taxatien tag 223 294 a5t 3 135 598 107 §18 435 t, 085 1172 1,307 Ll £ 578 1. 120 1,363 2. 029 2,173 2,327 2,470 2.594 2,131 2,868 3,010 2,187
Het [acome After Taxation -688 -1,232 -3.58 E{ ] 520 115} $18 36¢ 1. 155 1. 328 t. 851 1.912 2,182 2. 482 2,751 3.051 3,361 3,882 4,814 1,358 L1113 5.070 5. 430 5. 163 5.082 6,312 5. 692 t.023 7.386
Retained Earnings -684 ~1.922 -5, 118 -5 13 -4,510 -3, 825 -3, 10t -5 143 -383 410 2,081 150 6,155 8,817 11,368 14, &38 17,179 21,481 25,470 29.332 a4, 545 38,615 15,044 50,8098 56, 810 §3. 242 §9,933 76.956 24,322
EASH FLOV STATERENT ]
€ath Beginniag 1] L] 0 0 4 o 938 1822 B, 433 1.338 8. 219 5.325 4.5%3 4,322 4,221 4,399 4,368 5,835 .E.?IZI E. 112 3. 842 P 91T - 14,922 16.65% 24,5870 33207 £2.004 51.189 B0, 855 T, 452
Eash Inflow 10, 722 1.61% L, TS 11,632 - 8,14 9,11 5.821 9,965 19,096 16. #41 10, 084 10.840 10, 009 ¢. 999 4,935 g, 9% 10,017 10,056 1,00 10. 180 10. 288 10, 370 19,520 32,502 11,007 11,434 tt. 215 12,333 12.801 £3,297
Ret Operating lncome T.080 1.008 1.800 7.000 7. 000 1. 060 7.000 1. 800 1. 000 7.800 7.000 7.009 7, 600 7,000 1.000 7,000 7.000 T.000 7. 000 7.000 ?.000 7. 000 T.000 ?.000 1.000 7,000
Depreciation X . 21U 2,1H 2.1 2,114 .71 2,774 2,1 2,174 2.1 2.1 2,174 2,14 2.1 2,114 2,14 2,11 2.1 2,11 2,1 2,14 2,774 .14 2,7 2,11 2, T 2.7
long-term Loans L. 518 6.085 7,796 33145 . '
Interest Incoae ] 4] 47 181 32 kEy) 310 F1:1 23% 216 zH a2 243 282 336 146 482 5338 748 934 1.233 1,650 2.102 2,558 3,03 3.523
Interns] Resources 1,154 1.524 §.948 8.397 . . 794
Cash Outflow 10,772 . 308 35,917 45,236 6,655 &, 440 £.938 7,354 9.181 11,26% 10, 948 10,873 10.33%0 10,04t 5,906 2.526 §.250 8,978 £ 701 8, 449 8,182 7. 365 5,753 26,522 2. 470 2,598 2,731 2,868 3010 3,151
Inveztaent 10.372 1,61% 34, 145 11,682 . 21,18
Paymeat lor Leng-tara Loans 575 841 2,834 5,057 5.057 5. 05% 5,087 5,057 5.057 5,057 5,057 $.057 5,057 5,057 5,087 4, 432 4,08 2,223
Enterest on Long-term lozns 89 to 3,491 6,068 8,068 8,048 6. 022 5,844 5. M7 5,313 i, 993 4,504 4,09¢ 3.694 3.290 (2,885 2.481 2,075 | FE-¥34 1,287 363 504 118
Taxatien 148 223 294 331 £13 495 398 mo? 8is 935 1.08% 1,178 1,301 1,440 1.578 1,729 1. 368 2. 020 2,173 2.32% 2,470 2.%98 2. 731 2,883 3.010 3, k57
[nverest on Shori-term lLeans §5 154 4318 139 B [ @ 0 2 4 [} o 13 ] 0 L} 0. B a 0 L 1 0 1] 13 ] L] 0
c2sh iaflow-Outilau 1] “65Y ~1.232 -3. 554 3.119 3,234 .68 2.811 50% -1. 028 11 -832 -3 -181 173 153 168 1.078 I.3588 1. 73t 2. 0% 3, boes 3. 787 5.9‘8! 8.537 8, 83§ 9. 146 §. 46¢€ 8, 731 18. 14D
Cazh Ending 1] 1] 0 0 1] 938 3.2 6. 433 T.338 8.210 5,323 4,693 4,322 - 4,221 4,389 &, 368 5. 635 6,113 8,112 9.842 11,617 14,922 t8, 689 24,670 33200 42,044 5L, teg 68, §55 70,452 20.5%1
Cash excers 0 -68% -1.233 -3, 554 2118 3,295 822 5,433 7,332 §.210 5,325 1,633 4,322 4,221 1,398 4, 368 5,635 6.713 g 112 8, 842 11,917 14, 522 18,623 24,870 33,207 42,044 S5t 18% §0, 455 T0.452 8. 581
Short-tern Loans 582 1,233 3, 554 -3, 118 ~2.357 .
BALARCE SHEET ]

Lurrent .\ssuf 2 ] 1] L] 0 938 3,827 §.493 7.33% 6.210 5,325 £.63%3 4,321 5221 4,394 1.858 5.635 B, THE B2 4. 842 1,20 14,922 18, 549 24,870 33,207 42,044 51,182 60,655 10, 452 89, 59¢
Cash § Depesit 2 [ 5 1 0 338 3.52¢ §, 43 T.338 .70 9.3%5 4. 693 4,322 4,221 1,389 4. 858 5,638 £, 713 g 112 9. 842 1E 317 14. 822 1a, §33 24,870 33,207 2,044 51, 18% 60,655 0. 452 €D, 59i
Fized Aszets 10,772 18,391 53,136 a4, 818 97,944 89,270 886, 495 83,7122 80, 48 18114 15. 400 12,628 69,3852 67,078 64,304 &E, 530 68,758 55,982 53,208 s0.434 47,860 44, 388 £2.112 81,132 58,358 35,584 $z.810 50.038 117,262 41,488
Co3t . 10.7%2 £8.391 53, 128 24 218 84.518 g94.818 94, 818 94,318 4. 818 94,813 34,818 . 94,88 94,818 94,818 84,213 g4, 818 9, 13 84,318 94,518 94.814 g€, 818 94.818. 54,815 116,612 5. 612 11§, 612 L8, 612 1EG. 612 116.812 lls:slz
Accunl.alaud Depreciation : 2.1 5. 548 8,122 11.0%6 13,879 i6. 54 19,418 22,192 z4, 566 et s .54 33,243 368,082 313,838 1t.610 44, 384 11, 158 44,932 52,108 §5, 490 58, 254 6t.028 B3, 802 68,518 6¢. 350 T2, 124
Net Fixed Assets 10.712 18,391 53,138 24,818 92,044 89,270 86,496 3. 702 5. 348 2,014 5. 402 12,428 69,852 67.078 84,304 81.530 58,755 55,982 $3,208 50,434 11,6450 {4,835 42,112 81,132 58,358 55,584 52,850 56,936 i1, 262 u:ua
Correny tiabilivies ] 688 1,922 5,476 2,351 1} 0 0 13 o 13 1} 0 ] 1} 13 1 0 a 1] 0 a 1 a g 0 4 L} [} [/
Shori-ter= Loanx 889 1.922 5,476 2,357 ¢ 4 0 1] 0 1} G f 0 0 0 0 G - i3 - B L e o 0 ¢ 4 1] ;3 & ]
Fined Lisbilities 8,618 1,713 12.50¢% 75.854 75,854 7%. 834 75.219 . 298 11,455 66, 108 61,351 §6. 794 51,237 46,188 41,10 36, 0ss8 . 3t.508 25,352 20,345 15,438 10,781 5.28% 2.223 a 0 a [ 0 ] 0
Long-1sra lo3as 8 518 10,712 12,508 25,854 15,854 15, 854 5,219 T, 208 71, 455 B, 408 61,351 58,294 55237 46. 180 1,123 36, ds6 3. 00% 25.95¢2 20,395 5,838 18, 783§ 6,299 2,223 [ 0 1} 1] 1] 9 |3
Capi‘ii 2,454 2.98: 3,10% 13, 498 13,833 14,354 15,03¢ 13,857 16,821 17, 876 14,374 21,025 22,931 25, 189 HETIE 30,332 33,382 5.3 40, 423 14, 438 48,798 " 53,509 59,579 83,802 g1, 558 97,628 104, 008 0. 891 M. 1é 125,080 7
Net Inceae “.t" Taxation -68¢ ~Eo232 -3, 554 345 $20 685 218 §6¢ 1,155 I, 338 1. 651 L9t 2,182 2,452 2. 151 3. 451 3,351 3.682 1,014 4,358 4,713 %070 5,430 5,163 &. 062 6,212 6.682 7.923 1,368
RCI?H\!# Earningy h:1-1] -1, 922 -5, 416 -5, 131 -4 610 -3.823 -3, 107 -2, 143 -383 40 2.061 3.913 §.15% 8. 617 11,3838 t4. 418 17.%18 21.481 25,47 29,832 34,548 38,515 45, 044 50, 808 35,410 83,242 £9,933 75,955 &4,322
Espital Fund 2154 3,674 10,627 18, 964 18,864 18, 964 15, 861 18, 864 18,4954 18, 36% 18, §64 V8, 964 18,954 18, 964 18, 964 - - 19,884 18,864 ~ 18,984 18, 86¢ 13. 964 13, 984 18,964 18. 954 40,758 ig, 75¢ 40,758 0. 733 A0, 758 16, 753 1G. 758

FINANCIAL INRICATORS ]

Working Ratio (I) 51 sz kL1 4 351 351 st 351 351 k) 351 asy 351 351 351 51 351 a5y 351 351 51 3sx 353 351 351 351 as1
Gperating Ratio (X} 541 343 543 541 541 LT3 41 541 S4I 541 S41 343 541 541 545 541 G4y 1 $41 341 S41 541 541 £} 541 54t
Rate ¢f Return on ¥et Fixed Azzess 31 31 33 LH §t 31 a1 101 101 101 fie 113 33 131 13X 143 15¢7 181 (53 e 121 131 a1 JaI1 154 15t
Debt Service Coverspe Ratieo 1.51 1.81 147 1. 40 1. 1% 0.94 0.98 1.02 1.07 i.12 1.17 1.23 1.10 1. 45 1.55 1.83 2.13 o7

0.91

1.37
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Tariff Increase of 4004 10.4%
Tariff Increase of 3004 8.0%
Tariff Increase of 2008 5.5%
Tariff Increase 0% -
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£8-422 MPEZ300BXITLLLEOF IRR

FIRE=  8.00% : {Unit 1000U5%)

- COST .. |REVENUE- PRESENT VALUE IN 1996
YEAR | REVENUE |INVESTHENT EXPENSE TOTAL COST REVEHUE COST _ |DIFFERENCE
1996 4,160 4,160 -4,160 0 4,160 -4,160
1997 3,404 3,404 -3,404 0 3,152 -3,152
1998 876 1986 138 680 151 168 583
1999 876 196 198 680 695 156 540
2000 876 196 188 680 644 144 500
2001 876 196 196 680 596 133 463
2002 476 198 196 680 552 123 428
2003 876 136 196 680 511 114 397
2004 876 196 195 680 473 106 367
2005 876 136 196 680 438 98 340
2006 876 196 196 §80 406 91 31
2007 8176 196 196 680 ‘376 84 292
2008 a16 196 196 680 348 - 78 270
2009 316 196 196 680 322 12 250
2010 876 196 196 680 298 67 231
2011 876 196 196 680 276 62 214
2012 3178 196 196 680 258 57 198
2013 876 196 136 680 237 53 134
2014 876 196 196 . 680 219 49 170
2015 876 ‘196 198 680 203 45 157
2016 876 196 198 680 188 42 146
2011 876 196 136 680 174 33 135
2015 876 196 196 680 161 36 125
2019 876 196 198 680 148 33 116
2020 878 196 196 580 138 3 107
2021 876 196 196 680 128 29 99
2022 876 196 198 630 118 26 g2
2023 876 196 136 630 110 25 85
2024 878 196 196 - 680 101 23 79
| 2025 876 -3,328 196 -3,132 4,008 94 -336 430
TOTAL 24,528 4,236 5,488 9,724 14,804 8,950 8,360 i

(3) SN

PEEELE R 30096 OF 400% 33T L7454 DIRD 3 7r — 2T > CRIEM T 54T - oo

r—21:
—2T . WAFR%EA LIES
-2

Ty FERRANHN LB

ToU ey PRSI0 L IARI0%ED LicsE

B2 D ADF I RROFEHEFIZES-4-2-3 DLEDTH S,

£8-4-2-3 IESMTOEE

L Base Case| Case I Case 11 | Case 111
Tariff Increase 300% 5.0% 6.8% 6.9% 5.8%
Tariff Increase 400% 10.4% 9.0% 9.1% 7.9%
Interest Rate of Fund 8.0%
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A-2-1 Calculation of the refraction of ofishorewaves based on the encrgy equilib-

rinm and the decrease of wave height due to the bottom mud

1} The  calculation based on the energy equilibrium equation was conducted
dividing in four regions as shown in Figure A-2-1-1, where each region is divided
in meshes of the area Ayx Ax.  The number of meshes is 8 in x-direction and 17
in y-direction in the region No. 0,and 11 in x-direction and 28 in y-direction in the

region No.J.

URUGUAY"

Scale

0 26 40

Montevideo

Regios %3

Ax=Hy=2.29Tm

RIVER 29 L
LA PLATA

19

Region %2

Ax=Ay=1753m

Banco Ingt -
N L Zles (-5m)

[l N
-
J\

43 -

k Region Y. 1
e el Ax=Ay=8.187k

ARGENTINA

il

TN s
l” 7

Region .0

Ax=0Ay =18.333ka

Figure A-2-1-1 Region of calculation of wave refraction

based on the energy equilibrium
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The condition of calculation is as follows:
Frequency spectriim: Bretshneider-Mitsuyasu type
Directional spreading function: Mitsuyasu type -
Division number of frequency: 10 '
Division number of wave direction: 17 in the region of -90° to 90°
from the central wave direction

The energy equilibrium equation is expressed as follows:

D V) 5.0 ¥y) XOR TSN, (A2-1-1)
6 x " 5y * 59 T
where Vx = Cg cos g
Vy = Cg sin ¢
- ) | sC
Ve = (Cg/C) (smB ( 6(12 ) —cos C (—5—}'——))

D: Directional wave spectral -dénsity for a wave component
which has a certain frequency and a certain direction

Eb:' Coefficient of enérgy Iosé by wave bfeaking

C: " Phase velocity of a component wave |

Cg: Group velocity of a component wave

#:  Wave direction of a component wave

That is, the s’pect.rum of a certain .sign_ificant wave is divided in 170 of
component épectrum, which are given in _the_ line of x = | of the region No.0 in
Figure A-2-1-1. Next, the change of each component spectrunirdue.to refraction
and wave breaking is calculated using Equation {A-2-1-1) for év’ery meshes as wave
progress toward Port Monte_vidéo. The significant wave height in each mesh is

calculated by summing all component spectra there.

Table A-2-1-1 shows a few results of the above calc'uiati_oﬁ" on the last line
of Region Ne.3, from which the decrease of wave height seems to be 25 to 35 %.
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Table A-2-1-1 Wave height and direction on the last line of Region No.3

{1) Offshore Wave: HL1/3 = 3 m, T.= 7 seéconds, Direction = $7(0 deéree)

Mesh Number

Wave Height

Wave Direction

Mesh Number

Wave Height.

"Wave Direction

7 seconds,

in y-direction | HL/3 (m} - §# {degree) in y-direction| HL/3 (m) ! (degree)
1 2,31 31.67 15 _2.01 18,52
2 2,31 . 31.84 16 2,06 18,79
3 2.24 33.74. 17 2.09 19,24
4 2.27 32,80 18 2,10 21,04
"5 2.17 35.22 19 2,10 22,47
6 2.11 35,96 20 2,18 21,27
7 2,00 36.90 21 2,12 23,87
8 - 1.95 35,43 T 22 2,06 25,70
9 11,92 27,63 23 1,99 28.38
10 1.91 25,54 24 2.01 29,38
11 1,91 22,83 25 2,06 29.51
12 1.88 22,59 26 2.11 29,50
13 1.89 © 21,43 27 2.17 28,00
14 1.93 19,78 28 2.10 '29.68
{2) Offshore Wave: H1/3 = 3 m, T1/3 = Direction = SE (45 degree)

Mesh Number Wave Height | Wave Directiocn Mesh Number .Wave Height Wave Direction
in y-direction | H1/3 (m} g (degree) in y-direction | H1/3 (m) § (degree}
1 2.46. 44,46 15 2,06 30.26
2 2,46 44,53 16 - 2.12 . 29.15
3 2,42 45,76 17 2,16 28.64
4 2.44 44,17 18 2,18 22,80
5 2.38 46,13 19 2.19 30.90
6 233 - 46,64 20 2,30 28.91
7 2,26 48.18 21 . 2.28 31.11
8 2.22 46,46 22 " 2.26 32.56
9 2,18 39.68 23 2,20 35.42
10 2013 ‘3119 24 2.21 36.68
11 2.08 35,68 25 2.26 36.95
12 2.02 35.21 26 2.32 36.80

13 2.00 34,13 27 2.39 35.37
14 2,01 32.36 28 2.35 36.74
(3) Offshore Wave: H1L/3 = 4 m, T1/3 = 12 seconds, Direction = § (0 degree)

Mesh Number

Wave Height

Wave Direction

Mesh Number

Wave Height

Wave Direction

in y-direction [ H1/3 (m) 8 (degree) in y-direction | H1/3 {(m) f (degree)
1 3.31 38.88 15 2.86 19,13
2. 3,31 38,82 . 16 2.95 18,94
3 3.23 40,62 .17 3.03 18.87
4 3.29 39,24 18 . 3.08 20,69
-5 3.17 40,81 19 3.10 22.07
-6 3.09 41,04 : .20 3.24 20,69
T 3.04 42,76 21 3.16 23.32
‘g 3.03 39,53 22 3.05 25,41
g 2,88 30,02 23 2,92 28.82
10 . 2.80 28.85 24 2.97 30,27
11 2.79 24,68 . 25 3,08 30.25
12 2.73 24.76 26 3.19 29.89
13 2.73 22.98 27 3.34 27.53
14 2.78 20,66 28 3,19 29.61
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2) The decrease of wave height due to the:bottom mud has not -sufficiently been
made clear in the field, although some experimental and theoretical studies have
been done. Among those studies, the following report- has been quoted in order to

consider this problem.

Robert A. Dalrymple and Philip L. F. Liw
Waves over soft Muds: A Two-Layer Fluid Model. :
Journal Physical Oceanography, November 1978, pl121 to pl13l

The resu.its of calculation due to the boundary layer appfoximation of the
above repbrt are shown in Table A-2-1-2, where the density of sea water and
bottom mud was taken as 1028 kg/m3 and 1800 kg/m3 and the dynamic viscosity of

those as 2.6 X IO'G.mzfs and 0.1 m2/s, respectively in the same way as the above

report.
Table A-2-1-2 Calculated Coefficient Ki of Wave Heigh.t Decrease
' due to bottom mud '
Wave Period | Wave Height Water Depth -T-hickness of | Ki
{second) (m) {m) Bottom Mud (m)|  (m-1)

10 3 8 2.0 | 8.4183 X 1076
10 3 8 1.0 8.4176 X 1076
10 3 8 0.5 8.4161 x 1076
10 3 8 0.3 8.4142 X 1078
10 2 8 1.0 ' 8.4176 X 1078
10 i 8 1.0 8.4176 X 107°
10 2 6 1.0 13.2239 X 107
13 9 8 1.0 7.8049 X 1078
2 8 .0 9.1064 X 1076
2 6 2.0 | 14.8221 X 1078
2 6 0.5 14.9026 X 1078
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In the above calculation, the values of density and = dynamic viscosity are
not those of Montevideo and also other studies showed that the above bound-
~ary. layer approximation offen results in smaller value of Ki than the value of
experimental data. Therefore, if the double times -of. the above value is also con-
sidered for Ki, Ki would become 1 X 1075 to 2 X 1075,

The wave height H attenuated after the wave height Ho progresses the

distance x is expressed as follows:
H = Ho exp {-kix) (2-3-2-2)

Because there is the distance of about 40km where the water depth is of 5

to 8 m in the front of Port Montevideo,

H = Ho exp (-1 x 107 x 40000) or Ho exp (-2 x 107 x 40000)
= 0.67 Ho or 0.45 Ho

After. all, the decrease rate of wave height due to bottom mud would be
considered to be about 30 to 60 %.

In order to confirm the above-mentioned decrease of offshore waves, it is

recommended for the following investigation to be carried out:

(1) To make to each ocean vessel entering the Port Montevideo a question
of the wave height and period at the time when it passed though the south side of
Banco De .Ingles and the'ent_rénce of the navigation channel to the Port Montevideo

{2). At the same time, to observe the height and period at the entrance of
the Port Montevideo

{3) To compare the values of the above (1) and (2)

- Thought' such investegation is based on eye-measurement, the confirmation about

the decay of offshore waves would be obtained up to a certain point.
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A-2-2 Detailed Soil Profiles of Boring

Detailed soil profiles of boring points No.l to 5 and the results of laboratory

tests are presented in this section.
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Laboratory tests

Sample Elevation(in) du 0

Boring n? |

B1S2 - 6,30 .- -

B 154 - 3,30 0,01 1573
B 1520 227,30 - e
Boring n% 2

B2S2 - 10,40 - .
Boring n? 3 7
B3$2 a - 5,60 002 1297
B3S2 b -560 - 002 1421
Biséa  -760 - 007 1026
B3S4 b L7680 0,07 1052
B354 - 7,60 0,07 1117
5356 a _ 9,60 0,13 1095
B3S6 b - 9,60 0,08 -103,8
B3S6 ¢ - 9,60 008 1078
B3S8a - 11,60 011 938
B3S8 b - 11,60. 0,12 99,1
B3iSl0a - 13,60 0,13 . 10355
B3S10 b - 12,60 0,09 99,2
B3Si2a - 15,60 0,08 37.6
B3Si2'b - 15,60 0,18 83,0
B3S13 - 16,60 - -
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1455

1406

1442
1438
1416

1533

1579
1485

1470
1472

1439
1451

1510
1527

2 65
2,69
2,67

2,73
2,73

2,76



Sample A Yi Yo
Boring n¢ 4 _

B4S2 a - 5,70 002 1283 1425 624
B4S2 b - 5,70 0,02 1282 1423 624
B4S4 & - 7,70 0,05 1132 1430 594
B4S4 b - 7.0 0,06 1124 1478 696
- Boring n® 5

B5S2 - 5,40 - — _ -
BS5S4a - 7,40 0,07 1102 1491 709
B5S4 g b - 7,40 0,06 1176 1472 576

.y - Unconfined compressive ctrenght Kg./cmZ,
{0 Matural water content, %

Yn : Wet unit weight, Kg /m3.

Yq : Dry uni weight, Kg./m3.
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A-4 Other Date Related to Grain Transportation

Table A-4-3-1 Grain Storage Capacity in Argentina ('90)

Unit:tons

Province | Farm/Stor. 1 0ffi. /Stor. | Client/Stor. 'I_'otél/Si:orége
Buenos Aires | 4,282,677 | 1,438,501 | 11,746,458 | 17,393,726
Cordoba 630,397 | 209,271 | 3.952,167 | 4,791,825
Santa Fe 778,938 | 722,962 | 6,323,608 | 7,825,503
Entre Rios 146, 167 41,715 B75.572 | 1,063,454
La Pampa 282,702 | 23,613 | 1,119,735 | 1,426,050
Others 184, 853 109,938 | 1,224,359 1,593, 150
Total 6,305,734 | 2,546,000 | 25,241,884 |  34.093,708

SOURCES: ANUARIO-90 BANCO VELOX

Table A-4-3-2 Export Volume of Grain Cargoes in Argentina ('85-'90)

Unit:10%tons

Products 1985 | 1986 | 1987 | 1988 | 1989 | 1983 | 1990
- (-6 | (1-6)

Wheat 9,583 | 4,020 ‘4192 3.677] 4.323] 2.065| 4,42
Maize 7,069 | 7,411 3.987] 4,218] 1,903 - s27| - 1,89
Sorghun 3,276 | 1,960 1.004] 1476 385 138 667
Others 378 153 56| - si7| 368 208] 215
Soybeans 2,963 | 2,568 | 1,384 2,087 448 332 1,339
Others for oil 491 653 66] 207 218 150 317
Total 23,795| 16.747] 10,898 | 12,180 7.645| 3.820| 8,845

SOURCES:DGEI (S.1.C.} en base a INDEC.-Direccion Nacional de Estadistica de Comercia

—406—




Table A-4-3-3 - Export Volume of Wheat by Country ('85-'90)

Unit:103%tons

o 85 86 87 | '88 | 89 (139 . (199 .
CHINA REP. 343 405 800 185§ 1,127] 1,048 721
BRAZIL 845 690 1,079 908 1,036 560 807
IRAN 548 507 500 654 628 1741 1,200
U.S.S.R 4,632 9 541 - 591 624 592 482
PERU 638 589 413 515 474 361 250
VENEZUELA | 0 ] 192 148 111 111 0
COLOMBIA 0 90 - 85 67 99 99 11
TURKEY o] 0 0 0 13 0 410
CUBA 425 66 119 116 50| 0 123
‘INDONESTA 178 164 - 234 268 1 0 276
OTHERS S L472| - 1,500 229 225 100 119 135
TOTAL 9,582 | 4,020 4192] 3,677 4,323| 3,064 4.421

'SOURCES: DGEL(S.1.C.) en base a INDEC.-Direccion Nacional de Estadistica de Comercia

Table A-4-3-4 Export Volume of Soybeans by Country (*85-'90)

Unit:'1_03tons

"85 86 | 87 " 88 88 89 "90.

- : L (1-6).| (1-96
CBENELUX 845 615 437 1,089 269 169] - 435
| Iy 314 307 85 365 53] . 53] 285

© GERMANY-WEST 278 30| 105 131 TS 128 |
- GREECE 41 ‘56 ! 46 29 19 29
. INDONESIA 13 0 0 54 6l 0 0
SPAIN 134! 211 - 141 . 15 0 0 164
NORWAY - | 58 85 16 28 0 0 21

"~ PORTGAL 27 245 24| a7 0 0 6
" YUGOSIAVIA | - O B4 0 74 0 0 0
MALASIA IR 33 0 60 0 0 64
COTHERS - | 1,024 620] 689 8 57 57| 131
TOTAL - - - | -2,963| 2,586| ' 1,304 2,087 = 448| = 332 1,339

SOURCES: DGEI (S.1.C.) en base a INDEC.-Direccion Nacional de Estadistica de Gomercia
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Table A-4-3-5 Export Volume of 'Méiz_e by Country ('85-'90)

Unit:10%tons

85 ‘86 | 87 ' 88 ' 89 '89 | 90

s 17 Jaela-e
TRAY 802 953 838 497| 62l 235| 462
CUBA 342 303 383 579 574|297 286
GERANY-WEST | 164 | 117 o| 13| iz 1ei|. 6
BRAZIL 0 27| 140 2] 1 3| 156
BELGICM 267 262 262 166 90 44 23
ANGOLA 84 8| 13 48 68 38 1. 28|
ALY 507 324 1) 147 66 8|
PER( 1 138 102 0 256 15 25 91
BRITAIN 0 0 o| . 58 25 2 59
U.5.5.R. 2,00 35| 1,200 718 21 a0
SPATN, 1,004 0w 186 4 4 63 |
SINGAPORE 0] o1 8l 1z 2 2 57
PN 169 1,295 268 138 1 1 gl
paeT | %69 9| 40| ear| 0 0 15
PORTUGAL 1| 25 2l o o &
SAUDT ARABIA 5] wo| 83| a4 0 I
HALASTA 11 109 115 291 0 0 213
GERMANY-EAST| 89 5| 0 55 ol o ol
OTHERS 51| Leo|  a6| %es| 150 0| 2
o, | moes| mass| sesr| azis| Lo 921 1,89

SOURCES: DGEI(S.T1.C.) en base a INDEC. ~BPireccion Nacional de Estadistica de Comercia

—408-



Table A-4-3-6 Export Volume of Sorghum by Country ('85-'90)

Unit:10%tons

' 85 ' 86 ' 87 ' 88 ' 89 ' 89 ' 90

. (1-6}] (1-686)
JAPAN 1,367 1,503 wa| 1028 190 99 440
CUBA 0 0 37 55 73 0 0
TRAN 0 0 32 32 56 8 0
U.S.5.R L7l o 58 112 53 20 215
TATHAN 60 176 79 3 0 0 0
MEXICO 36 252 0 13 0 0 0
OTHERS 35 29 14 131 13 11 2
0T 3,275| 1,960] 1.004| 1,435 385 138 657

SOURCES: DGEi (S.I1.C.) en base a INDEC.-Direccion Nacional de Estadistica de Comercia
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A-1-5
Ratio of Containerization

(1) Trend of containerization at the study port

The percentage of containerization is the ratio of  the volume  of
container cargoes to the volume of containerizable cargoes, The volume of
containerizable cargo was estimated by an assessmennt of the physical
characteristics of the major cargo categories and their suitability for
containerization from the ANP statistics in 1990. The main categories of
goods suitable for containerization include most "meat and related
products”, "others”, some of "agricultural products" (52 % as export, 87 % as

import), and "manufacturing(32 %).
(2} Setting of logistic curves representing trend of progress of containerization

It is known from surveys at many ports with advanced containerization
that the percentage of containerization approximately changes according to a
logistic curve.

The equation for logistic curves representing the progress of containerization

is;

Pm
1 + Clt-to)

Where P : Percentage of containerization in t year
Pm: Theoretical limit of percentage of containerization
C : Constant to determine shape of curve
t : Year

to : Time lag shown by unit of year{constant)

Theoretical limit of percentage of containerization (Pm) is 85 % in export
cargo and 60 % in import cargo. The study team assumed that wood and stone
are not container cargo in export and steel is not container cargo in import.

Value of constant C is 0.8260 in export and 0,4989 in import. Value of

constant to is 9.2 year in export and 3.7 year in import.
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A-=3-1 Diffraction of Waves

1) The frequency spectrum of Bretshneider-Mitsuyasu is as follows:
= 2 . = _ " -4
S(f) = 0.257H 1/3'11/3(T1/3f) expl 1.03(1‘1/30 ]

2} The directional wave spectrum is expressed as §{f:; 8 )=S{(F)G({f; )

where  G(f;8) is the directional spreading function. The directional spreading

function of Mitsuyasu is as follows:

G(f; 8)=6o cos?S( g )

where,

ema: B —'I'
K Go-[g _ 0052’(2)d9]
Bmin

S mex (f/fp)s fOf' f = fp

S =
S mia (£ffp)"%2% for £ = fp.

fp: frequency at the -spectral peak
10 for wind waves

Smex ={ 25 for swell with shbrt_ decay distance

- 75 for swell with long decay distance

3) The diagrams of distribution of diffraction coefficient are shown in

Figure A-3-1 for the wave direction S, S and SW.
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A-3-2 Calculation of Flying Distance

Concerning the flying distance of small particles, one eQuation has been
proposed. The equation described below is used for calculating the distance. The

result calculated by this formula is considered to show a referential value.

Flying distance of dust (1) is calculated using following formula:

I = 18 x # x Vw x h/(d2(rp-1)) x R wrmrmomomememee e (1)
where: rp = specific graﬁity of flying pafticle (kg/mz)

r = specific gravity of air (1.25 kg/ms)

4 = viscosity coefficient of air (1.8 x 1076 kg $/m%)

Vw = wind velocity {m/s)
= generation height of dust
= diameter.of flying par'ticle' .
R = coeficient of correction (1.0)
As r is very small compared to rp, it is possible to consider as follows:
rp -1 =1p
Therefore, formula {1) is as follows:

| = 3.24 x 107° vw/(d%xrp)

Here, the specific gravity and diameter of flying particle are determined as

follows, using data of wheat.

1.46 x 10° Kg/m?3
12 ~ 33 ¢

it

rp
d

Accordingly, 1 is calculated as follows:
I = 0.204 ~ 1.541 x 102 x Vw x h

fTherefore, when Vw and h are equal to 5m/s and 5m, respectively, | is
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calculated at 0.5 ~ 3.8 Km,.

- The result ‘of calculation described above shows one possibility of flying
distance of small grain particles. According to this result, area influenced by dust

of grain is relatively large.



A-~5-4 FEstimation Basis of Unit Price of Dredging

Dredging costs have been estimated based on the unit price given in the

following equation:

Expense For Work Per Day (US$)
Unit Price (US$/m3) = -

Work Volume Per Day (m3)

Then, the expense for work per day includes expenses for both operation per
day and additional non—operation day. As the rate of non-operation, 0.15
non-operation days per one operation day is adopted in this estimation considering
the site conditions such as natural condition, labor condition, etc. Large portion of
this expense comprises the rent of construction equipment, that is the rent of

3 of hopper similar

dredger in this case, and a trailing suction dredger with 3,000 m
to that owned by ANP is adopted as a dredger from the consideration of work
~efficiency and condition of sediment to be dredged. Also, this trailing suction
dredger is assumed to be delivered from Brézil, on the. assumption that this

project will be implemented by international bid.

Here will be calculated as below the expense of dredging work per day (Ed)

for the case of dredging mud at the Foreport for example:

Ed = 1 day X Operation + 0.15 X Non-operation
1 X 26,479.10 + 0.15 X 6,704.00

27,484.00 (US$)

I

Breakdown is as follows:

{1) Operation

Unit: US$
1} Equipment rent fixed: 1 day = 6,230.00
2) Equipment rent for: 24 hrs X  686.00 = 16,464.00
operation hours
3) Chief crew: 60 persons X 11.25 = 675.00
4) Crew: 90 persons X 8.32 = 748.00
5) Fuel: 4,544 liter - X 0.40 = 1,817.00
6) Others: 30 % X 1,817.00 = 545.10
Total | 26,479.10
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(2) Non-operation

o Unit: US$

1} Equipment rent fixed: 1 day = 6,230.00
2} Equipment rent for: 9 hrs X 686.00 = 0.00

operation hours

3) Chief crew: _ 20 persons X 11.25 = 225.00
4} Créw: : 30 persons X 8.32 = 249.00
" 5) Fuel: _ . 0 liter X 0.40 = .00
6) Others: 30 % X 0.00 = 0.00

Total 6,704.00

In the above breakdown, it is assumed that dredging work will be carried out
in three shifts a day with 8 hours work, and the equipment rent adopted herewith
has been obtained from ‘the rent calculated based on the international purchase

_ prlce of a tralimg suction dredger, that is approxlmately 9 million US$.

On the other hand, the dredging volume per day (Qd) of mud at the Foreport

is calculated as follows:

2,160 m3/trip X 24 hrs/ 3 hrs/trip
17,280 m*

Qd

i

The'value' of '2160' m3 in the above calculation is the useful capacity of
hopper and ‘obtained as follows: | '

Based on a 0. 80 of spongmess coefflclent and a 90 % of efficiency factor in
the hopper filling, the useful hopper capacity is 3,000 m3 X 0.80 X 0.90 = = 2,160

m*.

From the results of the above calculation, the unit price of direct cost for

the case of dredging mud at the Foreport is obtained as below:

| - Ed (U
Unit' Price (US$/m3) = BE—((TH.S%L

27,484.00
17,280

1.59 (US$/m3)

B
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By adding the indirect cost including overhead, transportatioﬁ cost,’- etc to
the above obtained value of 1.59 (US$/m3), the unit price requued for the dredging
work is obtamed as 186 (US$/m3). '

For the other cases such as dredging clay or mud_at the Approach Channel
or dredging mud at the Transfer Station, the unit prices are also obtained in the

same way by changing each value of ‘Qd and fuel, and the results are as shown

below.
Clay at the Approach Channel (case 1) ' 1.83 US$/m>
Mud at the Approaéh Channiel (case 2): _ 1.28 US$/m3
Mud at the Transfer Station {case 3): . 186 L_JS$/_m3

The unit prices for the above three cases are obtained by using the .foliowing

values of fuel and Qd indicated in Table A-5-1.

Table A-5-1 Fuel and Qd

Fuel Qd ' s
Case . _ 3 ' - Calculation

{liter) {m"?)
Case 1 3,968 | 17,280 | 2,160 m3/trip x 24 hrs/ 3 hrs/trip
Case 2 4,352 24,685 2, 160 m3/tr1p x 24 hrs/ 2.1 hrs/trxp
Case 3 4,544 17,280 | 2,160 m3/t_r_1pr x 24 hr_s/ .3_ hxs/trlp
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A-9 Consideration of Grain Terminal Located at Site 3

From thé view point that.the structural change of transpdrtétion system and
| development of the Montevideo Port in future are difficult to be forecast
accurately, the -ANP requested fui"ther-study on Site 3 where the space for the
transportation. system by both sea and land is easily reserved. So, here will be

prepared some basic information on the grain terminal at Site 3.

A-9-1 Preliminary Design
A-9-1-1 Design. Congditions

The design conditions described below are the same -as those of Site 4

except the soil condition,

As the soil condition, the profile B7 in Figure 2-4-2-1 of Part | is applied to
‘the entire area of the mooring facilities of grain terminal of this site, although it
is sure that this area is not uniform in soil condition. The profile B7 is also shown
in Figufa A-9-1-1, where only Standard Penetration Test was conducted until - 17
m below the sea level with no sdil-sampling and ' laboratory test. Therefore; in
designing the structures, it has been assumed that the kind of soil is sandy clay

and that the N-value in deeper part than - 17 m is the same as that at -17 m.

B 7
DEPTH VALY
+g( m_)H— %0 L
- Legend : % Soft Ocrganie Soil
or Clayey Soil
Clayey Sand or Sandy Clay
-9
Sand
—-10 E Clay
= Rock
=15

Figure A-9-1-1 Soil Profile at B7
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A-9-1-2 Design

The plan Qiew of mooring facilities is -shown in Figure A-9-1-2. The
designed structures are shown in Figure A-9-1-3 to A-9-1-7. Comparing with those
of Site 4, the foundation piles at Site 3 become longer than Site 4, in addition to
enlarging the diameter of foundation pi.lés df-the approach jetty. .And as for the
grain handling and storage facilities, the length of receiving conveyor becomes short
from 400 m to 100 m due to the change of layout plan. The others are the same

as Site 4.

A-9-1-3 Comments

"The same as Site 4.
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A-9-2 Construction and Cost Estimation
A-9-2-1 ConStrué:ﬁon Quantities
(1) Facilities

The construction quantities of facilities of the grain terminal at Site 3 are

presented in Table A-8-2-1.
{2) Materials

The main materials needed for the construction are listed in Table A-9-2-2.
Water, fuel and electricity are not included in this table. As shown in the table, a

‘great amount of materials are needed for the construction. Therefore, the supply

method of the materials should be examined in more detail before construction.

—427—



Table A-9-2-1 Grain Terminal Facilities and Construction Quantities

Remarks

(5) Wharf Cbnveyor for
Loading

Facility Unit Quantity|
. Dredging (1) Transfer Station m3 5,753,500 ~l.3m/—9.5_m Depth
(2) Foreport m3 | 443,700 | -12m Depth
(3) Ancap Channel - m® | 940,500 | -12m Depth
{4} Approach Channel _ m> 11,833,000 | -12m Dépth, 60m Width‘ .
. Reclamation (1) Silo Area m® | 620,800 | 23,500 m?
~{2) Access Road m?3 243,000 13,500 m? -
. Stope Protection (1} Access Road m 1,830 | Armor Stene Slope
. Mooring Facilities (1) Breasting Dolphin unit 4 Concrete'P'ile_
- (2) Mooring Dolphin A | unit 2 | Concrete. Caisson
{3) Unloading Pier m 129 | Concrete Pile
{4) :_Api:)l‘oai_:ﬁ Jetty m 53 | Concrete Pile
(5) Mooring Dolphin B unit . 1 | Concrete Pile
. Pavement (1) silo Area . m? 3,738 | Asphalt Pavement
{2} Access Road m?2 10,800 | Asphalt Pavement
. Breakwater m 1,400 | Crown Height +4.0m
: Crown Width 3m .
. Grain Handling (1} Unloader unit 2 | 700 ton/hr
Facilities - {2) Ship Loader unit 4 | 900 ton/hr
. Grain Storage {1} Silo - unit P 93,000 ton
Facilities {2} Wharf Conveyor for | line 2} 700 tonfhr X 200m
Unloading
{3} Receiving 'C:o.nve'yor line 2 | 700 ton/hr X 400m
(4) Delivery Conveyor | line 2 | 900 fén/hr X 400m
line 2

900 ton/hr X 100m
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Table A-9-2-2 Main Construction Materials

- Main Materlals .
Facility Steel Concrete | Stone Filling Asphalt’ Others
(t) m¥ (m3) | (m% (m*)
1. Dredging - - — - i :
2. Reclamation e o — 606,600 | . --- Fence (620 m})
3. Slope Protection me - 39,060 | -~ --- _
4. Mooring Facilities 980 | - 13,400 7,200 1,990 | - " Rubber Fenderr (16 scts)
: s ' Bitt & Dollard {i2 sets)
L Beacon (2sets), Rail (220m}
5 Pavement ~— - 3,250 e 1,450
6. Breakwater — .- 392,000 —— ———
7. Grain Handling 832 - e - -
Facilities
8. Grain Storage 9,185 | --—- - s u—
Facilities
Total - 10,997 13,400 442,410 | 608,590 1,450
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A-9-2-2 Construction Procedure
{1) Basic Concept

Basic concept of construction of grain terminal at Site 3 is much the. same
as that of Site 4, Entire volume of work is a little larger thaﬁ Site: 4, bL_lt “the
volume of dredging and filling only increaées. Therefore, eq:u:ipmént'aﬁc_i lébon_fers
for the construction works will be locally procurable except for lérge sized
construction crafts such as sand cah‘ier with grab bucket, floating crane for -

cast-in-place pile, etc.
{2) Construction of FEach Facility

Construction procedures of ‘main facilities are much the same as those of
Site 4, but the foot protection of cast-in-place concrete pile .is unnecessary because
bedrock like Site 4 dose not exist at the foundation area for the piling work,
and rock drilling are also unnecessary. The steel casing for cast-in-place concrete
piles is only required.

A-9-2-3 Construction Schedule

Construction schedﬁle of the grain tei‘miﬁai, at Site 3 is presented in Table
A-9-2-3. ' '
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A-9-2-4 Cost Estimation
This section presents the construction cost of grain terminal at Site 3.

~ Estimate conditions and procedure described in the section 5 - 4 of Part I

are also applied to this section.

The summary of estimated construction costs is presented in Table A-9-2-4,

And Table A-9-2-5 shows the annual investment and Table A-9-2-6 shows the annual

maintenance dredging cost.
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Table A-9-2-4 Construction Cost of the Grain Terminal

Constfuction Cost {'000 US$)

Fadlllty Unit |- Quantity
' “Total Foreign Local :
: Portion Porkion
1. Dredging {1) Transfer Station- m3 5,753,500 10,697 . 0. 10,697,
' oo {2) Foreport _ m? 443,700 825 0 825
{3) Ancap Channel “m? 940,500 1,749 0 1,749
{4) Approach Channel |. m° | 11,533,000 16,092 0 16,092
Sub-Total Ls 1 29,363 0 29,363
2. Reclamation’ (1) Silo Area m® 629,800 4,897 3,326 1,571,
' (2} Access Road . 243,000 1,457 1,278 180
_ Sub-Total LS 1 6,354 4,603 1,751
3. Stdpe Protection {I) Access Road m i,830 3,346 ' 0 3,346
4. Mooring Facilities | (1) Breasting Dolphin |. unit 4 2,792 1,064 1,728
' {2) Mooring Dolphin A unit 2 915 " 66 349
{3} Unloading Pier ‘m 129 4,013 1,541 2,472
(4} Approach Jetty | i 53 556 . 168 388
{5) Mooring Dolphin ‘B| unit 1 698 266 432
Sub-Totat - LS i 8,974 3,106 5,868
5. Pavement (1) Silo Area m2 ) 3,738 724 0 724
'{2) Access Road w2 10,300 186 0 186
_ ©.Sub-Total LS I 538 0 - 538
6. Breakwater m 1,400 15,348 1,281 14,067
7. Grain Handling Facilities unit 1 17,194 14,453 2,741
8. Grain Storage Facilities unit { 25,584 ° 10,434 15,149
Total LS 1 106,887 - 33,878 73,009
8. Enginecring Services LS 1 5415 | 2,659 2,756
‘9. Physical Contingency LS - i 3,654 . 605 3,049
10. Tax LS 1 12,015 0 12,015
" Grand Total LS 1 127,971 37,142 90,829
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Table A-9-2-6

Annual Maintenance Dredging Cost

Area

Shoaling

‘Dredging

Dredging Area (mz) Height Volunsle : ('OEJ:(C))S:JS@ Remarks
{m/year) | (m”}
Approach Channet e — 2,214,000 2,457 -1l to -i2m
Port Mouth 132,800 | 0.80%0.3 31,872 51 -11 to -12m
Central Area 163,000 | 0.29*0.3 14,181 22 -11 to -12m
Transfer Station | 512,650 0.7 358,855 570 -12/-13m
Total ' 3,100
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