4,3 Tvaluations
4.3.1 Viability of the Project

90. The FIRR of fhis project is 23.09 %, as shown in Table 4-4-1, This rate exceeds the
weighted average interest rate of funds during the project life.

432 Finandial Soundness of the Management Body

91. The projected financial statements and financial i'ndicators.(Rate of return on net
fixed assets, Debt service coverage ratio, Operating ratio and Working ratio) of Case 1
and 2 are shown in Table 4-4-5 and 4-4-6, respectively.

{1) Profitability

92. The rate of return on net fixed assets exceeds the average interest rate of funds
(2.55 %) after completing the construction of port facilities.

(2} Loan Repayment Capacity

93. Throughout the project life, the debt service coverage ratio exceeds 1.0. There will
be no problem with the repayment of the long-term loans using the annual operating
revenues. Even if the fund which is usually used in ENP's project is assumed, this
indicator exceeds 1.0, '

{3} Operational Efficiency

94. Both the operating ratio and the working ratio maintain positive levels and even
in Case 2, all financial indicators is shown good levels. (See Table 4-4-6}

433 Sensitivity Analysis

95. A sensitivity analysis is made for the following three cases:
Case A : revenue decreases by 10 %
Case B : construction cost increases by 10 %
Case C : revenue decrease by 10 % and construction cost increases by 10%

The FIRR of each case is as follows.
Base Case Case A Case B Case C
FIRR 23.09 % 2113 % 2065 % 1883 %

In each case, the rate exceeds the weighted average interest rate of funds (2.55%), which
is also the floor limit during the project life.
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434 Conclusive Remarks

96. Judging from the above analysis, this project can be regarded as financially feasible.
However, to achieve the project without hindrance, following matters should be
implemented. '

97. Implementation body should maintain its efforts to secure sufficient cargo volume
to improve cargo handling efficiency and to reduce operating expenses constantly.

98. The financial analysis is calculated on the assumption of interest rate of fund abroad
by 3% or 8% p_ef annum. Normally, the treasury of an aid-receiving country tends to
refinance the foreign assistance with added interest. Although the financial analysis shows
the estimated future account can accommodate an interest higher than that .assumed, with
the view to ensuring the implementing body's cash-flow, the treasury should make efforts
to provide the refinancing with as low interest as possible.

99. Bearing in mind that ENP will undertake the task of the planned port development
and some of the resources including thse for renewal of equipment during the project
term are expected to be borne by ENP's own reserve, it is required to foster ENP's
financial position. In this sense ENP's unprescribed financial contribution to the central
government should be abotished in favor of a more transparent levying measure such
as fixed amount or fixed rate prescribed in a law{42 of PART I). Fostering of ENP's
finacial position will also be achieved by tariff restructuring. In this context, adjustment
between commodities including narrowing spreads between discount rate and ordinary
rate may be the only applicable means for restructuring.
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Table 4-4-1 FIRR Calculation

<Basic Case> {Unit : Thousand Lps.)
Revenue Cost{2) Present Value in 1993

Year | (1)  |investment Expense | Total (1)-(2) | Revenue | Cost Difference
1996 5,547 DS sT] -5, 847 0f 55471 -5, 547
1997 37,661 {37,661 -37.661 ¢ 30,596 -30,596
1998 11, 378 § 71,318 | 71,378 0 47,111 -47.111
1999 ] 173,903 L 173,908 | -173, 903 0 93,248 -93,248
2000 | 80,818 Pol0.2478 10,247 | TO.8T1| 85,2060 4, 4641 30,742
2001 | 83,436 10,2475 10,247) 73,189} 29,5281 3,626 25,902
2002 86,063 Po10,2475 10,247 75,816) 24,7441 2,946 21,798
2003 | 88,786 Po10.247% 10,247 78,8397 20,7391 2,394 1 18,345
2004 | 91,589 | Po10,2475 10,247 81,342) 17,3801 1,9451 15,438
2008 | 94,421 Po10,247F 10,2471 B4, 174] 14,8571 1,580 % 12,977
2006 | 97,499 P10.247¢ 10,247 87,252 12,2121 1,283% 10,928
2007 100,665 34,706} 10,247 44,953 | 5,702 10,2431 48741  5.669
2008 | 103,853 | 45,0001 10,247 55 247| 48,606 8,585 4.567: 4,018
2009 | 103,853 L10,247F 10,247 93,6061 6,975 688 i 6,286
2010 | 103,853 D10,247F  10,247| 93,606 5,665 5591 5,101
2011 | 108,853 L 10,2471 10,247| 93,606 4,608 ; 4541 4,149
2012 | 103,853 P10, 2471 10,247) 936061 3,740 ; 3691 3,371
2013 | 103,853 S 10,2475 10,247 93,6067 3,038 3001 2,738
2014 | 103,853 | 45,000 10,2471 55,247 48.606} 2468 1,313 1155
2015 | 103,853 | 34,706 10,247} 44,953 | 58,900 2,005 868 | 1,137
2016 | 103,853 P10,247% 10,2471 93,606} 1,629 161§ 1,468
2017 | 108,853 10,2471 10,247 93,606 1,324} 1311 1L193
2018 | 103, 853 Po10,247F 10,247 93,606 [ 1,075 106 | 969
2019 | 103, 853 10,247 10,247 | 93,606 874 i 86 : 787
2020 | 103,853 10,2471 10,247 | 93,606 110 § 70 640
2021 | 108, 853 P 10,247 10,247 | 93,606 577 57 520
2022 | 103, 853 L 10,247 10,247 | 93,606 468 46 422
2023 | 103,853 | 79,706 10,247} 89,953 | 13,900 381 330 51
2024 | 103,853 S o10,247F 10,247 | 93,606 309 3] 279
2025 | 108,853 | 17,030 i 10,247 -66,783 | 170,636 251F  -162 ¢ 413
Total 1,592,631 | 450,577 266,422} 716,999 1,875,632 | 209,287 ¢ 209,287 : 0

EIRR= 0. 2309007
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Table 4-4-5 Financial Statement [85%: foreign fund (3%), 15%: internal. resources)

|ncone Statzaen } : 3 1 5 5 1 4 3 10 it 12 13 14 15 18 i1 18 13 20 2t 2 21 2 15 i 11 2 29 30
1995 1937 1848 1899 2600 003 2007  200% - 2004 2005 2846 1007 2063 2008 2018 00 2012 2013 01 2018 2015 W 2013 2013 2020 w011 W22 023 1024 2025

| Gperaling Revents 0 0 0 0_ 30043 82,477 64.898 B7.394 80.953 92,57 95,922 94,167 101,008 101,008 101095 101.008 101008 101008 191,008 101,008 101008 _ 101,003 (0L003 _ 0L, 0A3 101,008 101,008 101003 101003 1OL 003 [GL 008

Operating Brpengiture i 0 0 0 o0 24,538 24528 24,578 74,578 B4.528 24,628 24,828 24,578 24,528 24.508 24828 ¢4 %08 04 808 24538 nL, 828 24,538 A528 24978 Q0523 M5B M SM 24328 24,323 au 8@ 24

“Persomnet e U AE TR e S 978 A9 s e 5 eds s,928 8,928 5,925 5.93F 5925 5935 8028 8918 5,325 B PRI L R £ A T T I T L S T 7 T
Maintenance 5,328 3.328 3328 3,323 %328 3328 L3 3.3 3,328 %38 3378 3.328 .38 3.3 3,373 3,328 358 1328 3,328 3928 3,323 3,328 338 53n
Adninistration AT AT 4T 414 474 M 4N 4 4T 174 414 an 4 414 471 17 1 474 114 4Ty A M it 474
Depreciation ) g 0 9 _14:801 14,801 14861 14.801 14,801 14801 14,801 14801 14,801 14801 14,801 14801 1480 80U 14300 14800 LRS00 14801 14801 14381 LL®00L 16800 14,30t 14.301 |
Het Operating Encose ) b o 055,516 57,949 ©0.370 62.B66 55:435 58,001 10.794 _ 73.633  16.480 . 76,480 75,480 75,480 76 4b0 76,430 75430 75,480 75,480 75,480 _ 75,480 16, {30 76180 714,430 75.480 _ 75.430_ 78,

_Yoa-operating Revenus g & [ 0 8 0 BB B L e
Interest Encome - - - - - - - - - = - - - - - - - - - - - - - - - = - - - -
Jthers :

Non-cperaling Expenditure 165 1795 7,438 8,455  8.655  B.555 B 655  5.655 B.655 5. 655 B.645 8587 8, 410 1977 .54 11l 5.619 B 245 5. 13 5,331 L3 4,518 1,082 3,850 317 213l 2,351 1.919 L 185 1,053
Interest on Long~tera Loans 166 1.295 3,438 8,555 8.565% 8.855 8855 8,655 5 655 8,655 8,648 8. 582 8, {10 7917 1544 7111 £ 673 6, 246 5,313 5. 331 LM Lss Lo 3550 32T 2,784 2,381 1919 L 485 1,953
Others :

Het Income . -166 -1.2% 3,438 -A.655 45.B60 4% 254 51715 54.21%F 96,780 53,345 52,148 55,054. 63,070 8,503 65,995  563.369 o9.B0L 70234 70.387 71100 _ 71532 7L 965 12,398 7443l _ 75.263 13395 4129 Th 56l I0.OW 75 477

Accunulated Earnings <166 -1,463 -, 900 13,855 33,306 43,600 134, 313 185, 527 745 307 304,554 386,802 431.859 459,930 368,433 637,369 706,734 176,338 845,713 917, 440 383,340 L.050.072 L 132.037 1,204,435 1 277. 285 L 350,523 L 420,275 L. 498,353 1.572. 915 . 547 909 L 723 335

Cash Flox : : : : . ) :

1996 1997 1998 199% 000 08t 2002 2003 2004 2005 2006 00T 2008 2008 2010 011 Wiz 013 014 2015 016 2011 w1 0ns 2020 70Z1 2022 2023 2t 2025

| Cash Beginning. 0 -998 ~7.944 -27.08% ~56.828 4,831 65.928 135,445 204,457 276,038 350. 486 426,857 504555  S46.447 _ 570,327 _ 639,639 7109.384 T79.551 350,173 921216 347,597 984 350 L, 058,592 1, 129, 465 L 202,573 1, 275, 713 L. 350, 385 L 424,831 L. 499,829 T 575, 199

Sash Infloy ] 471932012 50,871 LUT.818 70,316 72,780 75,171 77,567 30236 82,807 85.595 86, 140 91781 9L 98) 8L ZL 928l 91781 SL2BL T LLBLESU LIS Rt AsL 9L asl 9L 8L 31,281 91281 C9L38L 9L 281 9L, 2SC. 3,281
Net Operating Income 0 0 ) 0 55.515 51,949 60,370 62,866 65.433 68,000 70,794 73639  76.480  76.480 76,430 76,480 76480  15.430 5430 15,430 15,430 75,430 78,430 16,430 T65.430  75.480 7. 480 s w074, 430
Depreciation : 0 ¢ ¢ 0 14,801 14,801 14,801 14,801 14,801 4801 14,801 14,801  1A80F 14801 1451 14,801 14801 1801 1861 04301 L4301 14861 14,301 4361 14801 14300 18801 14,301 14, 801
tong-term Loans 4715 32,012 $0.671 141,813 0 0 0 0 b 0 0 ¢ 0 a C 0 0} 0 9 0 0 0 G} 0 0 8 0 0 0
Interest Incose . - - - - - - - - - - - - = - - - - - - - - - - - - - - - -

LLash Quidlor o )R TEE 38997 T4.816 182,538 8. 685 5. 8,835 8,835 8.63% 8. 659 8984 10147 49.989  BT.40L 21983 2 S T V2 O 75 X L340 18,507 80T L%LEth AT 0y 18778 18,043 15,910 15,478
Tavestaent 5,547 37,861 71,378 114 903 35,250 45,000 . _
Payment for Long-term Loans 0 0 0 -0 0 0 0 0 0 ] 217 2,156 5, 729 B4 41 34,424 14, 424 14, 424 14,424 14, 424 e, 424 14. 424 14, 424 14, 124 14, 424 14, 44 14, 424 14, 424 14, 424
Intérest on Long-ters Loans 166 3296 3,438 8.655 3,535 5,655 8,555 8.655 8,655 8655 S8.648  5.582 8, 410 7911 LSH 7,111 6510 6,246 5,313 V3L 493 4515 4.082 3,650 3717 7,784 2,351 L9 L4353
Other Non-operating Expenditure 0 [ 0 4 ] 2 [ 4 -0 0 0 0 9 : 0 ] ] 0 i ] & 1] 9 0. ] . 0 9 [}
Cash_inflov - Outfion 998 6,945 <14, 14{ <34, 740 63.661 54,095 6B, 516 68,012 L SBL T 147 96,671 - T9.635 43,892 _ 23,880  §9.512  69.745 _ 16,178  710.511 _ 7L 043 26,476 _ 35,850 724l TR7T4 TR0 1d.ad0  TL077 TS99 TL9e A TS a0n
Cash Ending -§98 -7.944 73,088 -5, 828  4.833 - 68 938 135, 449 204, 457 774,038 350,184 426.457 504.555 546,447 570,327 539,439 709.354 114,552 B0, 173 920,213 947,892 I84.350 1 035,302 L 129. 485 L 202,673 1.275,313 1,450,385 L 424,301 L 199,379 L 615, 199 L. 650 003
Cash Excess [ q 0 0 4,833 68, 928 135,445 204, 457 74,033 350,136 426,857 904555 545,447 510377 635.433 709,38 779.567 BG. 173 920,215 347,832 224,351 1,055,592 L 129, 438 L 207,873 1.216. 313 1,350,335 1. 424,391 1. 499,578 1. 575, 199 L 651 003

| _Cash Shortage - -998_ 7,944 22,088 56,823 . ¢ o 0 0 0 0 [ a 0 g 0 o 0 9 0 i} 03 R 8 ) 0 b] 0 0 0

Balance Sheal .

T 3996 1997 1998 1399 2000 2001 2002 _ 2003 - 2004 2005 2006 607 7098 7509 7010 2011 2012 13 2018 2015 015 2018 2013 2020 2021 w2 2073 024 2025 |
O OO . 6 4 B33 54,928 135, 445 204, 437 276,038 350, 186 426,857 - 504,555 546, 447 570,377 639,618 103,384 779,581 880,13 921 218 947,391 384,351 1 1,123,485 1,202, 673 1. 275, 313 1, 350, 383 1, 424,391 1,199,429 1 578, 139 1. 851,003
r [ 0 G 4. BI3 64,970 135, £4% 204,457 216,938 330,186 126,847 S04, 8587546, 247 TS0, 327 539.639 709384 19,867 250,173 921205 947332 eg4, 351 1 129,486 1,202 873 L. 294, 313 1,350,385 1. 424391 1,199,327 1.575. 199 1,551,003
Other Current Assels : . -

CFixed Assets | 5. 347 43,208 ) (1%, 314 167,772 152,972 L3S L1 123,370 108,563 93,743 78,367 84, 138
Depreciabic Assets 5,547 13708 L ) \ . 439 785, 489 288, . ) ; . . \ . . 138, 439 288,489 283,430 238,480 285,489 783,489 288,483 284,489 288, 4a9
Ascusuiated Depreciatien 8 8 0 0 14.801 29,602 44, 403 59.203 74,004 33,305 118,407 97.958 57,750 97,360 112161 136,962 141,783 111584 3L HIS 120, 747 . 185,517 150318 155 119  179.320 134721  209.322 224,32

Tolzl Assets 5. 547 43,208 114, %85 288,483 275, 521 327,816 379, 531 433,743 430,523 549,870 6l T40 674537  735.978  79L,057 845569 900,513  955.899 1,011,698 [ 057 942 1,128 541 1. 131,775 1,297,239 1. 355,845 1, 414, 584 [ 473. 755 1532, 450 L 593.597 1. 554. 166 L, 715, 169

il 245, 216 245,216 245, 218 245, 218 245,716 245218 244938 242,778 237,049 183,725 178,331 LG A50. 802 (136,977 171,853 92,304 78,380 63985 49.531 35,108 20,482 8251 . 8187

Curzen . . . - : - - - - - - -
Fixed Liabilities{Long-ters lLoans} 36,727 97,398 245,216 245, 215 245, 215 245, 215 245, 216 245,216 245,215 244, 138 242,118 150, 592 136,077 120833 107,229 92,304 73,380 63,955 49,531 35106 20,532 5,287 -3, 157
CERRAAL e e oo R 815 e e S e s s oo e et e e Lo Lot et e AR Ao e et et e e e e
Accunulated Earnings -166  -1.4563 4,900 13,555 33,306 32 &00 134, 315 |48, 527 245,307 0L 654 366,302 431,850 499,930 568,431 637359 706738 ITE.53% A48 713 Q17440 983,540 , 204, V217, . 350, 424,225 1498, 353 1,572 415 1, 647,909 ¢, 722,335
Total Liabilities & Capitai 5. 547 43,208 174,586 238,489 778,527 327.816 379,531 433, 743 490.523 549,870 611,740 674, 837  736.978  T91.057 345,559 990,515 955,330 L. OV1.69% 1,057 347 1, 124617 . 297,239 1,355,845 1,414,434 1,473, v55 1,533, 460 1,593, 547 1554, 168 1. 715, 15%
0 [} 0 [} -0 [} ¢ [] [ 0 [} 0 -0 ] 9 0 ] 0 o 0 )] [] [ ) [} 0 [} 0

Financial Indicators 1995 1997 1998 1993 2008 2001 2007 2003 004 . 2005 200% 2001 2003 2008 2019 2011 1012 013 0 2045 015 - 2017 - 018 2013 2020 071 2022 2023 2024 2025
Rate of Return on Net Fixed Assets (%) 0 ] [) 0 20028 2238 w13 7742 3081 3495 33.%¢ 43. 30 £0. 14 34.85 3714 40. 62 i3. 37 17.33 52,12 $3.23 38.75 11.39 45,53 50.69 §35. 35 51.199 70. 44 35.55 6. 33 119. 19
Debt Service Coverage Ratio ¢ 9 0 6 812 LAt 8.6 39T 92T 5T . M 8. 23 546 1.917 118 i {33 §42 451 481 471 4.82 .93 5.0 517 5.30 5.44 5.99 5. 74 5.90
Operating Ratio (%) 30064 204 28.89 807 2026 2681 1813 24.99 24.13 24.78 24.28 24.28 24. 26 24.28 24.23 24.23 24.28 24.23 24.28 24.23 4.2 74.28 24.28 24.28 2428 24.28
¥orking Ratio {%) i 12.15 1178 1146 11,13 10,81 0 S1 1420 9.91 3.83 9.63 9. 63 ' 9.63 9,81 4.63 3.43 9. 43 9.83 9.83 9.3 .62 1.53 9.53 .53 3.83 .63 9.53

143~






Table 4-4;6 Financial Statement [100%: foreign fund (8%))

income Stategent 1 to...3 4 § 4 7 § I (' A | 12 o 15 15 17 18 18 0 Al 2 23 2 25 2% s 2 3
T 1996 1937 1398 1399 2008 2001 002 2003 2904 200% 2008 2607 1003 2009 2018 01 012 2013 2014 201§ 2018 2011 013 2013 AL 21 w01z . 023 2024 2023
Oparating Revenue '] G 0 95,322 98,167 101,008 103,008 101,003 101,003 101,008  101.908 101,005 101,403 191,008 101008 101003 16,008  IGL. 003 191003 101,008 101.003 101,008 101,008

t Operating £ LB 0B S8 24,526 74,578 24528 24528 24.338 24,528 24,528 24,008 24.338 .328 24,328 488 LA LG28328 2 SER 24528 24 SAR ML SIS B4 N8 24828 24323 24,538 24,32

p o ’ 5.92% 5,92 5, 52 925 5,928 5. 925 5. 925 5.92% 5. 825 5. 925 3,925 923 592559
Maintenance 3,328 3,328 3,328 . 328 3.323 3. 128 3, 328 3,328 3,323 3,328 KRRYE) 3,328 3328 3,328
Adainistraiion i 474 4 i 474 414 474 474 i 474 i A4 FH {14
Depreci.aliun 1] 0 ] [ H._30! 14, 801 H._Sﬂl . 801 £, 301 14, 301 14,801 14, 301 14, 301 L4, §01 14,301 14,401 14, 301 14,301

Yot Operating Income ) [ 9 0 165, 480 15, 480 75, 480 15, 430 i, 180 16, 180 18, 180 748, 430 15, 480 73,480 15430 .75, 480 14, 130

JMon-gperating Reveawe 1 8 L0 00 00 L. L LUBOINIL: VORI SO JRVOURUINS NSO L L O RN TN VOUTARR SUNNAN S SV, S
Interest [ncome - - - - - - - = = - - = - - - - - - - - - = - = = - - -

Qthers .

Non-operating Expenditure 444 %457 4. 167 23.079 23.079 23,050 22,839 22,208 20.663 19,131 17,992 16.034 14,515 32,975 11,438 9,899 3. 360 5,922 5, 283 3748 2236 921 & 0 [\ ] ] [ )] ]
interest on long-tern Loans 44 3457 9.t67 2379 23.07% 23,050 22,819 22,208 Z0.66% 19,131 17,992 16,054 14,515 2,976 11433 9.599 3, 380 §, 322 5293 3745 L 238 927 [ 0 ¢ 0 0 1] 0 [\
Others

He! [ncone -444 -3, 457 <9167 -73.979 32,435 34, 000 3T.551 40,858 44, 66 48,870 53,202 57,535 61,985 6% 504 65,042 66, 881 88, 120 59, 538 71,197 32,138 14,24 3. $33 16,480 16, 489 16, 430 I, 430 74, 439 16. 430 18, 430 75530

Aceusulated Earnings -4 -3,900 13,067 -36,145 <3, Ti0 31,189 63.740 109.398 154,164 703,035 256,237 313,822 375, 787 435,29] 504,334 $70,315  §39.034 708,832 179,889 352,325 935,369 1,002 422 1,078,902 1. 15% 382 1,231 352 1,308,347 1,334,323 L 451 303 1,537,733 1,614, 263

Cash_Flow : : .

1996 . 1397 £948 149% 2000 2001 2002 2003 2004 20038 2006 2007 2008 0% 2010 2011 2012 - 2013 2014 2015 M5 2017 2018 2019 2920 2021 2022 2023 024 2025

1_Cash Beginning 0 -444 -3, 900 -13 G67 38, k46 11,080 60,42% 109,893 157,712 198, 047 242, 483 281, 265 344, 409 364,693 380, 765 441,376 503,525 567,213 632,439 699,204 . 721,303 TST.M41 830442 911 130 L 092 411 L.993.592 L 134,973 1. 216. 254 1. 367, 835 1,458,818

$ATL 77,667 30,296 32,607 35,335 88 4e0 91281 91281 SLIBL 3LESL . 9L2M SL 781 e17m1 91281 40231 9L,281 9181 9L28L 9L 28l 9L281  9L.23t_ 9L 23 9L2l . L3
N 3,370 62,366 65,435 63,0001 10,794 73,639 75.480 76480 76, 480 16, 480 75, 480 75, 480 76, 480 Ts, 480 768,480 75, 430 8. 480 6. 480 15, 430 6. 480 75,430 74, 436 16, 180 18, 480

Depreciation 0 0. 0 14,801 14,801 14.801 14301 14801 14,801 14,801 14,301 14,300 Bl 261 14801 14301 14,801 14,381 14,800 14.501 148301 14300 B6301 14861 18301 14301 14360 14801 14,801
Long-ters Loans 5,547 3T 6R1. 7L 378 173,903 Q ] 0 0 [ 0 [ ¢ 0 0 0 0 0 0 1] >0 1 1] 9 0 0 il Q 0 ]
Intarest income - - - - - - - - - - - - b - - - - - - - - - - - - - - - - -

WLash Quedlow 4050991 43 HIB B0 543 196,982 23,019 73,418 25,700 29,847 39,902 38, 363 36,828 34,286 68,998 17,209 30,670 29,332 27883 26,084 24,516 ST 977 $6,343 17,280 11,504 2 - " O SRR, NN SO 1
Investiaent 5,547 37,8BF 71,378 173903 15,250 45,000 . 15, 000 35, 250
Payment for Long-terr Loans 0 [ ¢ Q 0 310 2,387 1639 19,233 19,033 19,233 19,233 19,233 19,233 19,233 19,1233 13,233 19,233 14.233 15,233 18, 353 15,332 11,594 0 0 D] 0 0 i i
Interest on loag-tsra Loans 4 3457 9 18T 23.079% 23,078 23,050 22,819 22,208 20,689 19, E31 17,892 16,054 14515 17,976 1L 438 ¢ 39S 8, 360 6,822 5, 283 3,145 - 2236 21 1] [ o o 0 4 il 0
Olher Hon-operating Expenditure [ 1} Q 0 [} 0o .0 0 0 0 o g . 9 [ 0 0 2 9 0 0 2 1} [} ) 0 0 0 ) 0

Cash Infiov - Qutflov —444 -3, 487 -9.167 -23.078 47,237 49,331 49,371 47,820 40,334 44,439 43,770 53,154 22,783 14,072 £0,511 62, 14% 53,658 55, 227 §6, 765 23,344 34,933 74,001 79, 387 91, 281 91. 281 91, 281 93, 231 ¢, 281 91, 28t 91.28%

Cash Ending —444 -3.90C -13.067 -36,146 i1.090 60,421 109,893 157, 712 198 047 242,485 291, 285 344, 409 365.693 380, 76% 441,376 503,525 557,213  632.439  $99.204 722,508 751441 331,442 911,130 1,002,411 1,093 592 1 184,973 1. 275, 254 1. 367. 535 L 458.315 L. 530,097
Cash Excess 0. 1 0 G 11,090 50,421 102,833 157, 712 198. 047 242, 485 291, 255 344, 40% 366,533 350, 758 441,375 803,525 567,213 632419  §99.20d4 722,508  TST. 441 331442 S1%. 130 E, 002 411 1,083,592 1, (84,973 1,275, 254 i. 367,535 1 454,814 1,550, 097
Cash Shortage ~444 -3,900 13,067 -36, 146 - - = - - - - = - = * - - - od - - - - - - - - - - -

Balange Shest e : . .

1358 1397 1938 1994 2000 2001 2002 2003 2004 2063 2006 2007 2008 2009 2010 2011 2912 013 w17 2}i8 2019 2020 2021 W22 2023 2024 2025

e Asets T 6 011,030 50, 421 163 833 167, 112 138, 04T 212,435 391, 255 344, 109 366, 633 330, 763 111,376 505, 525 SAT. 215 BIL433 1,902, 411 1093, 332 1,134,975 1,275,254 1. 387, 535 1. 58,316 1, 950, 097,
Cash & Deposit ] 9 Q 0 11.090 50,427 109,683 157, 712 193,047 242, 485 291, 255 344, 409 366, 893 380,755 441,376 508,525  §67.213 632429 231,447 9EL 130 1002, 411 1,093.5%2 1184973 1, 276,254 1 367,535 1. 493, 316 1. 550,057
Gther Current Asssts : :

CFixed Assets "] R ST 4T, 908 114, 988 988489 211,688 254, S47 244,988 223, 288 214, 485199, 564 184,883 170, 082 199, 591 720,730 05,929 181, 129 176,328 181,521 146,726 118,325 13L.374, 182313 167,102 15L 972, VB, UIL. 173,370 OR.550 9305 T 96T 4415
Depreciable Assels 5 547 43,208 114,586 288, 439 288, (3% 238,489 288, 459 285, 439 288. 437 288,483 782, 489 283, {39 283 4B) 283,539 288,489 283,489 285,489 298,489 285.48% 283, 480 235,489 238, 483 293,489 238, 43% 288,489 284, 439 288,139 288.489  283.439 238,439
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Chapter 5 Environmental Impact Assessment
51 Qualitative Evaluation of Selected Environmental Constituents (CEs)

100. There is very little environmental data available for the Study. The only data
available is on water quality. Therefore, qualitative evaluation can be applied for almost
all environmental constituents based on the Team's observations as well as various
experiences in developed couniries including Japan. Only impact of water quality is
evaluated quantitatively.

101. Here, unit cargo terminal, by-pass road and domestic terminal are chosen as a set
of objective projects and environmental impact is assessed only for these projects. More
consideration is required- when other projects are planned and implemented. For
example, dry bulk terminal requires another environmental impact assessment. The
possible constituents to be checked for the dry bulk terminal are; dust and noise caused
by operation, water quality caused by accidental spill and leakage and so on.

102. Environmental problems in Honduras are in their early stage. When the situation
is rather good, problems are only identified when visible damage occurs. A typical
éxample is a natural hazard triggered by environmental deterioration such as a flood
caused by deforestoration { as issue which currently attracts keen attention in Honduras).
The invisible environmental deterioration has garnered little possible debate so far. This
is mainly because the environmental situation in Honduras is pretty good thanks to the
lack of large scale industrial compounds which act as large pollution sources.

103. Environmental features in the port of Cortes are described in Section 2.8 of PART
I, through the various field studies, however, it is noted that water quality sometimes
shows anomalies. As for the source of these anomalies, it is commonly known among
the local people'that_ the pollution comes from river cli:écharges as well as waste water
from households. The port facilities as well as port activities have contributed to the
pollution of the Bay only to a limited extent and the contribution of the'port will remain
at the current limited level.

[Bottom ‘material] :

104. :Although no data on sea bottom material quality exists, there is no contamination
expected. Deterioration of _the bottom sediment is usually a long process. Contaminated
waste water discharged into the bay over a long span of time carries various substances
which settle and accumulate on the bottom and become potential sources of water
quality deterioration like DO (dissolved Oxygen), COD{Chemical Oxygen Demand) and
sometimes toxic materials, However, there are no or a very limited. number of
factories/mines which may generate toxic materials around the bay and along the basin
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of the rivers w_hic'h discharge inlo the bay. - Therefore, there is no accumulation of toxic
substances expected in the bottom sediment of the Bay of Cortes, Even if the bottom
sediment is stirred. up, there is no fear of contamination or deterioration to the
environment by the bottom sediment.

[Eco- system] - _ : . _ _
105. As for the impact on benthos by the dredging as well as reclamation works, there
is no serious problem foreseen. When ENP conducte_d large dredging and reclamation
works in 1988 and 1989, there was no complaints concerning environmental deterioration,
Every year, Texaco has been conducting dredging work (some 150 - 200 thousand cubic
meters], however, no environmental problems have so far materialized. This is backed
up by the fact that fishing in the bay, especially in the area near the port facilities
including the reclaimed area, is very rare, according to interviews with local fishermen.
Therefore, impact of dredging/reclamation works on benthic organs is expected to be

minimal and no countermeasure is so far required,

[Current and waves]

106. The sea conditions in the Bay of Cortes are generally mild. There is no strong
current repofted in the bay and waves in the Bay are small thanks to the sheltering
effects of the Punta de Caballos. So far, there has been no significant damage to the
land area of the Bay of Cortes caused by sea phenomenon. The new land area is
expanded southerly a few hundred meters with the unchanged direction of water front
line and the reclaimed land is covered by rubble mound slope which dissipates wave
energy and lower wave reflection. So, coastal phenomenon in the Bay will not change
by the unit cargo terminal and no adverse effect, such as shore erosion and
sedimentation is expected. As for the domestic terminal, the lay-cut should be carefully
planned so as not to hinder the current from the Lagua de Alvarado. If the structure
obstructs the smooth flow, the result may be disastrous, depending on the volume and
velocity of the flow. Construction of a well planned training wall could avoid the risk
and ensure safe operation at the terminal.

[Air quality}

107. At present, dust is the only item of air quality which is observed during the grain
as well as fertilizer operation. Grain and fertilizer are the items which are planned to
be transferred to the exclusive dry bulk terminal. Thus, the environmental burden of
the project will decrease corparing with the present condition. Port traffic may also
have an impact on air quality in terms of NOX and SOX. At the moment, no data for
NOX nor SOX is avaiiable, however, by observation no pollution by NOX and SOX is
noticed. In future, the volume of port traffic increases as well as the amount of cargo
handling equipment which acts as additional burden on the environment. However, a
considerable volume of dry bulk cargoes would be transferred to the dry bulk terminal
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and be transported'by conveyer system which lessens the environmental burden, Thus,
it appears that a air quality in the port will remain at its current level. The traffic
~ volume outside the port increases as well, however, by-pass road will divide the traffic
volume which results in the leveling of the air quality. In total, air quality is expected
te continue at almost the same level in the future.

[Noise and Vibration] .
108. Works of heavy construction machines and trucks and trailers are the possible
sources of noise and vibration produced during the construction period.

109. Among heévy construction machines, the main possible sources of noise and
vibration are driving piles. Many RC piles are planned to be used, however, ENP has
experience in using the Water jet Pile Driving Method which has no noise or vibration

problem.

110. Construction site is remote from the residential area and thus noise produced by
heavy construction machines as well as trucks and trailers inside the port causes no
serious problem. '

111. The volume of transportation is expected to dramatically increase and the total level
of noise will increase. However, the project includes construction of the by-pass road
which bears about half of the port traffic. Thus, the noise is dispersed to the level of
less than present and no significant problem is foreseen.

5.2 Quantitative Evaluation
52,1 Methodologies for EIA

112. The environmental index for EIA to be further examined quantatively is water
quality, especially turbidity. There are several methods for EIA, in terms of the depth
of the study, to examine the environmental effects by a certain project or activity, The
most appropriate method should be chosen based on the magnitude of the expected
impact and the present condition of the environment (The magnitude of impact does not
have absolute range, but is. judged based on the situation of the proposed area and
existing environmental burdens. The evaluation of the present environmental conditions
is classified as significance of human concern which would be judged on the situation
of pollution or on the situation of conservation of natural and social environment).

- 113. In ‘anduras,‘ general diagnosis of the present environment is good and no
conserved environmental item exists in the Bay of Cortes, Thus, the significance of
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human concern is thought to be small..- Magnitude of impact by the project is later
examined, however, it is foreseen .to be rather small. There are no em_rironme'ntal
standards which could be utilized as environmental targets, nor sufficient accumulation
of environmental data in Honduras. Therefore, in gen_e'ral, applicable method to
Honduras is rather limited and the method applied hereunder is rather simple. - After
these examinations are conducted, then’ gradually a more detailed and complicated
method should be evolved with the accumulation of data as well as experience.

114. The method applied in this report is schematically drawn .in the subsequent figure.

Impact from port development project

t

Comparison (Evaluation by comparing the two}

Present environmental burden other than the
project

Fig. 5-2-1 Method A; Impact Grasping Method

The method tries to determine the magnitude of impacts by the port development project
on the present environment in and around the port, in comparison with impacts from
other causes. If the impact from the port development project is determined to be small,
then impacts of port development project would not be further examined, and no
mitigatory countermeasures are needed.

522 Environmental Impact on Water Quality
5221 Water Quality in the Bay

- 115, Water quality is the item which should be thoroughly examined because the project
includes dredging and reclamation work. During the work, water quality, especially
turbidity worsens. The question is by how much and how widespread. will the effect
be. Then, if the environmental deterioration is very severe, what are the possible

countermeasures,

116. While it can be said that the water quality in the Bay of Co:rtes is, in general,
good, low transparency is often observed in shallow water areas. From the field survey
results, the transparency in shallow water is less than 2m while the deeper water shows
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better figures, Even under calm weather; the color of the water remains turbid along
the coast line and a brown belt zone of some hundred meters wide is formulated. There
is no comprehensive data of measurement on transparency in the bay, however,
_observaition from on board indicates that in the said brown belt zone the transparency
is no better than 2.5m which is adopted in Japan as one of the water quality standards -
for fishing environment. The project includes dredging as well as reclamation works
which add new environmental burdens on the water quality. Therefore, turbidity should
be further examined.

5222 Turbidity

117. There are two major causes of turbidity in the Bay, excluding dredging and
reclamation; inflow of external turbid water and stirring-up of bottom sediment. There
are several sources of turbid water inflow into the Bay of Cortes. The main inflow
comes from the Laguna de Alvarado. There are some other inflows; Rio Mar and the
creek at the Wharf NO.2. In particular, the situation of Laguna de Alvarado is the worse
in terms of water quality and turbidity.

118. As for the stirring-up of bottom sediment, Table 5-3-1 lists the examples of settling
velocity as well as critical stirring vélocity of fine sediment particles (the velocity is
obtained by applying Stokes' equation). This indicates that small particles are easily
stirred up and ver.y difficult to settle down, Therefore, the bottom sediment constituted
of small pafticles would increase the likelihood of tufbidity.

Table 5-3-1
d(1/1,000mm) Vslcm/sec) Vefam /sec)
1 0.00008 - 0.001
5 0.60193 0.029
74 ' 0.42338 6.314

d : diameter of sediment particle
Vs: settling velocity
Ve: aitical velocity for stirring

119. The results of soil sampling test show that the bottom sediment in the bay of
Cortes is almost exclusively constituted of sand and the proportion of fine particles
{smaller than 7% micro.meters} is, at largest, 20%, except a few samples where the
proportion of fine particles exceeds 80%. Fine particles, especially in the muddy portion
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{diameter. less than 5 micro meter) are easily stirred up by wave action and hard to
settle down to the bottom. This is the cause of the perpetual brown belt zone obser ved
along the coast line in the bay. The muddy portion will be ionized and several particles
stick together formulating flocks which 'eventuaﬂy‘_promote settlement.

i Turbidity by dredging work

120. Among the construction works of new unit cargo terminal, dredging and
reclamation are the most critical, The dredging method to be taken is cutter suction
type pumping dredger and this method may cause additional turbidity, eépecially- around
the cutter, when cutting the earth. However, additional turbidity caused by cutter tends
to éettle down much sooner than the turbidity made by wave action and brought from
Laguna de- Alvarado because the turbidity is made of rather large partlcles comparing
with the turbid caused by the latter. '

121, hck Iwai equation gives the concentration of SS {Suspended Substances mg/l) at
a given point as a function of distance from the source. Through this equation, turbidity
is roughly obtained and the impact of the dredging as well as reclamation work could
be predicted. After some calculation, 140 mg/I(ppm) is obtained at the source center {at
the cutter), 14 mg/l [ppm} at-a point 10 m and 4.4 mg/lppm) at a point 100m and 14
mg/l (ppm) from the source.

122, This result indicates that although SS burden by dredging work would be
considerably high around the cutter, the burden decreases according to the distance from
the center. At the distance of 100m from the center, there is a little burden and at
1000m, practically no burden to the environment, compared with the back-ground
turbidity. .

. Turbidity by reclamation work

123. Reclamation is another major cause of turbidity. -Drédged sand is directly sent
through a pipe-line system and discharged into the reclamation site. This type of work
produces one of the highest concentrations of turbidity because the earth is loosened to
mud and discharged into the water.

124, After the discharge of dredged earth, the mud layer of high turbid concentration
disperse along the bottom. At the surface and middle layer, settling effect appears and
the turbidity diminishes very early. Turbidity disperses with tidal current flow. An
experiment in Japan indicates that at a few hundred meters from the dis’chérgin:g point,
the twbidity remains at around 10ppm even at the bottom.

125. From Table 5-3-1, time required for a particle to settle down to the bottom {-5m})

152

(224



is calculated as follows;

d(1/1,000mm) Vs{em/sec) Te(hour)
1 0.00008 1,736
5 0.00193 72

74 0.42338 0.33

126. All silt portion would settle down to the sea bed in three days, however, muddy
portion remains suspended for a very long period of time. From the soil test result, it
is known that the bottom material in the Bay is constituted of a sandy portion and thus
the turbidity caused by muddy portion is limited. Another thing to be mentioned is that
there is no large scale permanent flow in the Bay and the turbidity caused by the
reclamation work would remain in the narrow strip along . the coast line where the
background water is already low in transparency. The turbidity will be limited
| compared with the background turbidity which is observed without the construction
work. Furthermore, during the day time, wind prevails landwardly and thus contributes
to prevent further dispersion of turbidity. Therefore, the environmental impact by
reclamation work would be minimal.

iii. Possible mitigatory measures

127. A useful countermeasure to minimize the turbidity is to arrange the method and
the order of civil works. One of the measures is to slow down the speed of dredging
which is useful both for dredging and reclamation.

128. The enclosing structure of the reclaimed area would be another effective measure
in order to confine the turbidity generated by discharging. A sluice should be made on
the landward side and excess water overflow the sluice. Thus, less turbid water at the
upper layer should flow out to the open sea. Through this measure, the S$ burden on
the surrounding water could be further lessened. An example of reclamation work in
Japan which adopts enclosed dumping pond with sluice for discharging excess water
indicates that in the Port of Cortes project S concentration of the excess water should
be much smaller than 12 ppm and the environmental impact would be minimal.

5.3 Other Envircnimental Issues

129. Adverse effects of the project on other items are expected to be minimal. The unit
cargo terminal is constructed on the reclaimed land and by-pass road is planned in. the
fringe area of the free trade zone where no particular activity takes place. Therefore,
no relocation of local inhabitants is needed and separation of local community will not

153~



occcur.

130.. There are neither historical and prehistoric spots nor cultural assets in/around the
port and, thus, no impact is foreseen. As mentioned already, commercial hshmg in the
Bay is practically nil and there is no impact by the project.
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