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Table 6.4-7 SUMMARY OF ANNUAL OPERATION, MAINTENANCE AND REPLACEMENT COST

URIT : HIL, PESO

ot o 40 i o e i ke e e o 0 A A Bt o 8 R AL A R R B e L TR L R R 2

OPERATION, MAINTENANCE

RIVER IMPROVEMEHT SCHEME AND
REPLACEHMENT COST

------------------------------------------------------------------------------------------------

1. PASIG RIVER 7.6 100-Yr
2, MARIKIHA RIVER 3.2 100-Yr
3. BAHO BULI MAHABA RIVERS 2.1 30-Yr
4, MALABON TULLAHAR RIVERS 1.1 30-¥r
4. SOUTH PARANAQUE LAS PINAS RIVERS 1.5 30-¥r

"""""""""""""""""""""""""""" CPERATION, MAINERMNCE
DRAINAGE THPROVEMENT SCHEME AND PROJECT SCALE
REPLACEMENT COST

L wossow mvoss o7 sy
2. EAST OF MANGAHAN 3.1 5-¥r

3. HEST OF MAHGAHAR 36.0 5-yr

4, MALABON NAVOTAS {REMAINING) 1.7 5-1r

5. SAN JUAN 7.5 3-Yr

6. MANDALUYONG PASIG 3.7 3-¥r

7. MARIKIHA 3.4 3-¥r

8. PARANAQUE LAS PINAS .3.4' 3-Yr

9. VALENZUELA 0.7 iw
Com T 6.2
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“Tabile 6.4-8(1/2).  AVERAGE UNIT VALUE OF. BROPERTY IN EACH SUBBASIH
: {under the land use condition of 2020)

URIT: million paso

; . K TRDUSTRIAL
SUB-BASIR ISERL HDUSE/BUILDING**’ o HOUSEIBUILDING*** . - INDOOR MOVABLES
(km2) TOTAL PER km? TOTAL PER km2 TOTAL PER km2
(MEYCAUAYAN) : S o
COME- 1 S2.38 001,979,220 831.60 -”1;979,20 831.60 : 0300 0.00
ME- 2 10413 - 4,799.20 i 473.76 4,787.20 71472.58 73.50 7.26
ME- 3 . - ..21.55 -18,469.60 - .857.06 '18,293.60 . 848.80 1,078.00 50.02
-HE- 4 22,54 4,407.20 ¢ 195,53 +14,203.20 .. 186.48 1,249.50 55.43
CME- 5 - 8,59 . 3,103.60 ::361.30 --2,745.60: 319.63 2,192.75 255.27
HE- 6. 21.76 -9,625.60 - 442.35 - °'9,313.60 - 428.01 - 1,911.00 87.82
ME-. 7 £ 8,82 4,317.60  489.52 3,761.60 - 426.49 3,405.50 . 386.11
WE- 8 17.81 7 9,106.00 - 511,29 © 7,568.00 = 424.93 9,420.25 528.93
"HE< 9 ‘18,42 . 10,165.60 . 551.88 10,139.60 -  550.47 "159.25 . 8.65

SUB-TOTAL . 132,00 65,973.60 = 499.80 62,791.60 475.69 19,489.75 147.65

'f{(MALABGNuTULLAHAN) N T S Yo Do
MI-71 . i:- 0.26 . 208.00 .:800.00 -. 208.00 :800.00 . 0.00 - 0.00

ur- 2 13.38 13,878.40 1,037.25 13,878.40 1,037.25 ~ - 0.00 0.00 -
CMT- 3 20.08 11,827.60 589,02 10,857.60 . 540.72 5,941.25° 295.88
TMT-& . T L 89.97 - 4,942,00 . 495.69 4,514.00 : 452.76 2,621.50 262.94
SUB-TOTAL : 43 69 30,856.00 706.25 29,458.00 - 674.25  8,562.75 195,99
'(PASIG/MARIKINA) T T e T R : :
S PR 0,00 70000 0 40,00 - 5. 0,000 45 0.00 - 0.00 0.60
PH---Z- 13.46  =7,361.20 -.:546.89 :7,291.20 . H41.69 . :428.7% - .. 31.85
M- 3 -47.26 - 38,426.00 813.08 37,752.00 798,82 4,128.25 | 87.3%
Pi- 4 6.18 " 4,578.00 . 740,78 "4,182:00 . 676.70 ~2,425.50 '392.48
APMS 8 . 11,33 .7,639.60 - 674.28 . 7,069.60.% - 623.09  3,552.50 313.55
PH-". 6 i 8.744,086.80 - 467.60 - 0 3,690.80 © 422.29 | 2,425.50 277.52
PH-7 4.58 :-3,088.80 674.41 ©:2,916.80 636.86 1,053.50 230,02
SUB—TOTAL - 91.55 65,180.40 3‘711,97 62,892.40 - 686.97 14,014.00 - 153,07
‘(SAN JUAN) R T DAL TR P NPT S ERISVTIE
§J- 23.27 19,578,40 . 841,36 19,536.40 = 839.55 257.25 11.06
53 2 10.53  6,432.00 610.83 6,018,080  571:51 - 2,535.75 240.81
Y S 2,18 7. 1,128.00 0 517.43 . 942.00 -432.11 1,139:25 . 522.%9
REEN S 9,06 5,462.00 548,39 +/5,348,00 .- 536.95 . 698.25 . 70.11
C8J05 - 8.24 4,164.80 . 505.44 - 3,480.80 < 422.43. 4,189.60  508.43
§J- 6 S 14,027 18,;010.40 571536 7,962,40 ©567.03 0 294100 20.97
Sd= 7 .-3,55 -VZ;Gﬁa.BO - 744,797 12,644.00 5 744.79 L0000 0.00
SJ- 8 12.07  7,559.20 . 626.28 7,559.20 . 626.28 0.00 - 000
SJ- § . 6.63 4,367.20 - 668.79 4,255.20 651.64 - 686.00 105.05
Sd=-10 S 01,09 . 638.00 +--585.32 0 580,00 532,11 . 355.2% - 325.92
SUB TDTAL” .91 44 59,984.00 - 655.99 58,326.00 63?.86 10,155,258 111.06
.(BAHO/BULI) ¥ T T PP o
: BB~ 1 -15.55 15,317,206 7+ 925.51- 15,085.20 - 911 49- 1.421;00 85.86
BB~ 2 6.63 '1.6,955.20 :1,049.05 :6;955;20‘41 049.05 +0.00 0.00
BB-- 3 5,656 2,492,40 " 449,08 2,184.40 393.59 1 886.50 339.91
BB- 4 25.76 25,684.80  997.08 :25,6B4.80 ..997:08 .- 0.00. 0.00
:BB-. 5 LonA.21 2,962,490 - 703, ﬁﬁ...2.8?8;40 :683.71 --514,50 122.21
B8~ 6 4,46 :4,774.40 1 070.49 = 4,726.40 1,059.73 - 294.00 65,92
BB~ 7 - 0,18 .7,518.00 -818 g5 :-7,028.00  765.14 3,025.75 329,60
SUB TJOTAL '-_‘72 34 65 700, 40 908,27 64,538.40 s 892.15  7,141.75 98.72

(SUUTH PARANAQUE/LAS PINAS) G e T Coe e -
11,49 .9, 549 60 831412 =--9,273.60. 807,10 . 1,690,50 147.13

S T |
cCaPle 2 3.06-03,270:40 850,70 3,270.40 . 980.70 . 0.00 0.00
CUPL-3:. 10,75 18,986.40:. - 986.31 18,730.40 . 973.01- 1,568.00  81.45
PL- - 4 6,24 6,012.40°° 063,53 -5,806:40 -+ 830.51 -1,261.75  202.20
5 PL-s B © 9,72 410,886.40 '1,120.00 10,886.40 1,120,00 . - 0.00 0.00
S a1 6.77° 3.203.20 . 473.15 - 3,203.20 473,15 ° 0.00 - 0.00
e 2 . 3.67 °3,897.60 1,062.02 3,897.60 '1,062.02. 6.00 0.00
- 3 4.76-. 1,007.60. . 230,59 1,097.60 230,59 - 0.00 . 0.00
SUB-TOTAL 66.34 '56,903.60  870.88" 56,165.60  859.50 ~ 4,520.25 . 69.18

NOTE  *: Exciuding the area of forest.

: : For the calculation of damage on: 1nﬂnvab1es (res /com. and 1ndustr1al)
***' For the calculation of damage on movables (residential/conmercial).
The locaticn of subbasins is presented in Fig. 3.1-1.
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Table 6.4-8(2/2}. 'AVERAGE UNIT VALUE OF PROPERT?:IN EACH SUBBASIN
{under the land use condition of 2020)

UNIT: mittion peso

______________________________________________________________________________________

INDUSTRIAL. .
SUB-BASIN TOTAL HOUSF/BU!LDINF** HOUSE/BUIIDING*** " INDOOR MOVABLES

______________________________________________________________________________________

(MALAGOR NAVOTAS) L _ -
HA~ 1,592.00 704.42. 1,456.00 . 684.25 893.00  368.56.

1 '2.26
WA= 2 2.05 1,207,20  588.88 1,207.20 -~ 588.88 0.00 0.00
MA-- 3 2.21 1,598.40 - 723.26 1,598.40° 723.26 . 0,00 . 0.00
MA- 4 0.50  381.60 - 763.20 - °369.60 ~ 739,20 . . 73.50  147.00
MA- 5 1.89 1,306.00 691.01 +1,272.00  673.02 = 208.25  110.19
MA- 6 1.34 - 1,036.00 773,13, 1,036.00 . 773.13 . 0.00° 0.00
WA~ 7 2.40 1,692,00 705.00 *1,688.00 . 703.33 24.50 -+~ 10.21
MA- B 3.76 2,974.00 . 790.96 .2,974.00  790.96 - - - 0.00 0.00
M- 9 0.30 . 88,00 293.33 - . 42.00 140.00 - 281,75 - 939,17
MA= 10 0.91 - 426.00 - 468.13 = . 342,00 - 375.82  514.50°  565.38
HA= 11 0.69  192.00 278.26 . 72.00 104.35 . 735.00 1,065.22
HA- 12 0.32 - 64.00 200.00 - 0.00 0,00 . :392.00 - 1,225.00
SUB-TOTAL  18.63 12,567.20  674.03 12,057.20 647.19 3,062,50 - 154.39
_ (MANILA AMD SUBURBS, NORTH} L R TR .
W3 16.09  7,868.00 | 474.57 - 7,790.00 46397 1,00.25 64,93
WM--2 . 0.36 . - 104.00 - 288.89 54,00 © 150,00  306.25 = 850,69
M- 3 9.06 4,556.00 502,87 4,344.00 479.47 1,298.50  143.32
M- 4 0.69° 278,00 402,90  210.00 304,35 - 416,50 0 603,62
M- 5 1.68 ~414.00 _-246.43 126,00 - 75.00. 1,764,00 .1,050.00
SUB-TOTAL  28.58 13,320.00  466.06 12,524.00 . 438.21 4,8/5.50  170.59.
(HANILA AND suauaas SOUTH) R L Y R L
SHo 1 5.09 4,813.20 - 80855 4,811.20 803,21 . 19600 . 32.72
SH- 2 ' 7.06 3 180,00 ~450.42 2,816.00  403.12 2,045.75 . 289.77
SH- 3 1.41 . 98.00 69,50 - . 0.00 - 0.00. 600:25  425.71
SH- 4 3.88 1,412.00 363,92 1,344.00 - 346.39 416,60  107.35
SM- 5 24.80 11.,301.60 - 455.71 10,999.60  443.53 1,843.75  74.58
SUB-TOTAL 43.14 20,834.80  482.96 20,000.80 463,63 5,108.25  118.41
(EAST OF MANGAHAN) A N S LR T : -
Eit- 1 “1.67 1,816.00 1,087.43 1,816.00 -1,087.43 -0.00 0.00
EH- 2 2.47 . 812.80 . 335.87 ° 682.80 ~282.15 796,25  329.03
EM- 3 2.72 . 914.80 .° 336,32  884.80. 325.20 183,75  67.56
EM- 4 1.95 - 958.80 . 491,69 . 958.80 ° 491.68 ¢ 0.00 6.00
SUB-TOTAL '8.76  4,502.40 . 513.97 4,342.40 ©495.71  .980.00 . 111.87
(HEST oF MANGAHAN) S PR TS o
WH- . 1 9.12 5,140.00  563.60 4,764.00 ~:522.37 2,303.00  252.52
W~ 2 §.14  3,669.60  713.93 3,505.60 - 662.02 - 1,004.50  195.43
WA- 3 6.83 5,494.00 804,39 ~ 5,170.00 - 756.95 1,984.50 = 290.56
WH- 4 14.28  0,710.80 - 680.03 9,642.80  675.27 @' .416.50  29.17
M- 5 2.77 /3,102.40 1,120.00 :3,102,40 1,120.00- - - 06,00 0.00°
SUB-TOTAL - 38.14 27.116.80 710.98 26,184.80 88654 5,703.50  149.67
(PARANAQUE LAS PINAS) .- T e TR '
PA- 1 8,82 2.254.00 - 755,56 f:2.254.00 255,56 - ¢ 0.00  0.00
PA-" 2 2.41 1,690.80 . 701.58 ~1,690.80 " 701.58  0.00 0.00
PA- 3 155 1,087.60 ~'701.68 1,087,60 - 701,68 ~  0.00 0.0
PA- 4 .65 ©2,412.80 010:49.2,412,80 - 010.49 - ! 0.00 0.0
SUB-TOTAL . 15.43. 7,445.20 _ 482.51 ~7,445.20 . 482.5 0,00 0.00

_.._-_._________._.__.....,.........,__.-..____-___..-.......................,......._____-.._......__.......,........-.._ __________

HOTE  *: Exclud:ng the aréa of forest. '

o : For the cdlculation of damage on innnvables (res fcom and 1ndustr1a1)
#*: For the calculation of damage on mevables (resident1a][connerc1ai)
The location of subbas1ns 15 presented 1n Flg. 3 1-1.

*
ﬂ—
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TABLE 6.4-0 BREAKDOWN OF ANNUAL AVERAGE BENEFIT OF THE MASTER PLAN
(under the land use condition of 20620)

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

RIVER SYSTEM/ = s oo o st bt e
DRAINAGE AREA 100-YR  50-YR  30-YR 20-YR 10-YR 5-YR 3-YR 2-YR

1. River System

Pasig Marikina 797 * 789 712 648 515 —— - ——-

Baho Bu)i Mahaba . 183 184 177 % 165 161 - - -
Hatabon Tullahan 93 n 88 * 83 75 -— —— —_

S.Paranague Las Pinas 131 127 121 ¢+ 114 100 ——— -— ———
Sub-total 1,209 1,171 1,088 1,014 841 ——— — -

2. Drainage Area

Mantla - - —— -—- 402 ——— N
Malaben Havotas ——— -— — - 444 408 * 358 286
East of Mangahan - - - ——— 73 n*r 6l 52
West of Mangahan —— - v -—- 679 675 * 666 653
San Juan R e —— ——— 137 125 107 ~ B84
Mandaluyong Pasig -— - - - 167 161 150 * 137
Marikina ‘ ——— --- - - 46 46 45 * 43
paranaque Las Pinas cee e e e 1t 100 9% 9%
Yalenzuela -—- -—- - - 13 59 42 * 28

Sub-total - --- e -—- 2,122 1,645 1,528 1,39

NOTE *: Annual average benefit 6f the Master Plan; 2,780 million pese in total.
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Table 6.4-10 ANHUAL CASH FLOW OF THE MASTER PLAN

. Unit :_Hillion Peso

et st 4 8 S St b e o 8 R S e o 08 0 e e 4 A e

N0,  YEAR =mcmmmsmmonee i m e e et e e ANNUAL ABNRUAL
CONSTRUC- LAND _ AVERAGE "~ CASH
TION  ACQUISITION QMR TOTAL DEHEFET FLUH
1 1991 379 117 495 495
2 1992 379 117 495 495
3 1993 379 117 495 495
4 1994 379 117 495 E495
5 1995 379 379 379
6 1995 379 27 . 406 651 245
7 1997 379 27 406 651 245
8 1948 378 27 406 651 245
9 1999 379 D27 406 651 245
10 2000 379 27 406 G651 - 245
11 2001 308 223 54 484 1,302 . 78
12 2002 -308 223 .. o4 544 -1,302 718
13 2003 308 223 54 © . B84 1,302 . . N8
14 2004 308 223 54 584 1,302 718
15 2005 308 . 54 362 - 1,302 941
16 2006 308 54 362 1,302 941
17 2007 308 54 362 1,302 941
18 2008 308 . 54 362 1,302 941
19 2009 308 54 362 1,302 941
20 2010 308 ' 54 o362 0 t,302 - B
21 2011 258 . 418 77 753 - 2,057 1,304
22 2012 258 418 - 11 753 - 2,057 .. - . .1,304.
23 2013 258 418 77 153 2,087 - ' 1.304
24 2014 258 418 17 783 2,067 . 1,304
25 2015 258 - : .77 335 2,067° - 1,722
26 2016 258 77 335 2,057 1,722
217 2017 258 1?7 335 2,057 1,722
28 2018 258 . 77 335 2,087 L7220
29 2019 258 77 335 ;2,057 R Y v
30 2020 258 77 335 2,087 - 1,722
31 2021 85 g5 2,778 2,694
32 2022 85 85 - 2,718 2,694
33 2023 85 - 85 2,778 2,654
34 2024 _ 8 . .85 g, 2,694 0
35 2025 : 85 8 2,118 2,694
36 2026 - C ' .85 85 2,018 2,69
37 2027 85 -85 2,778 - 2,694
38 2028 85 85 2,778 2,604
39 2029 . - 85 85 2,778 2,604
40 2030 . 85 85 2. H8 - 2,694
41 2031 o 85 - .85 2,778 . 2,694
2 2032 . gy -85 S2,718 - - 2,694
43 2033 85 85 - 2,718 2,699
44 2034 : ‘85 .- . B5 2,778 '2,694
45 2035 85 "85, 2,778 2,691
46 2036 85 88 2,778 2,694
47 2037 85 85 2,718 2,694
18 2038 85 B8 - 2,778 2,094
a9 2039 85 -85 2,778 2,694
50 2040 85 . 85 2,178 2,694
51 2041 85 . 85 2,778 2,694
52 2042 85 -85 2,778 2,694
53 2043 85 85 2,778 2,694
54 2044 85 - 85 2,718 2,604
55 2045 85 85 2,178 2,694
56 2046 85 85 2,178 2,601
51 2047 a5 8h - 2,778 2,694
58 2048 85 - 85 2,778 2,694
50 2049 85 85, 2,718 2,694
60 2050 85 85 2,778 2,694
IRR = 17.26%
B/C = 1.18
NPV - - 537.50

HOTE: Assumptions for the cost-benefit flow are . .
- Annual distribution of construction cost is equa] in each phasei‘
- Land acquisition is made in the first four years in each phase;
- 50% of the first phase OMR cost and benefit accrues from the 6th year.
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- -NOTE:-

Table 6.4-11 RESULT OF EIA FOR RIVER FLOOD CONTROL WORKS

~ Pasig-Marikina :

i Aesthetics and’ \andscape

. Phe : ] Malabon- Baho, Buli S. Paranaque
‘Gheckltst Item RIVERTTTWCGWEFIRTRE Tullahan  Mahaba ‘Las Pifias
Improvement Dam
A) Probtems Due to Location
1. Resettlement/Evacuation 0 .0 /A -/8 =B -/B
2. Land value changas +/A +A  +/A +A +/A +HA
3. Encroachment of 0 0 "0 0 0 0
- preclous eco!agy_ o :
4. Encroachment o 0 0 .0 0 0 0
historical/cultural
values : ' ' oo
5. Watershed eros1on and 0 0 /A 0 .0 0
_ s11t runoff- - o :
" 6. Navigation +/C ~/B 0 +/C +/C +/C
7. Effects on groundﬁater 0 0 + -0 0. 0
{dr0109 : i _
- 8. M grating va1uable fish 0 0 ] 0 o . 0
specias '
9, Inundation: of land and 0 -/C 0 o . 0
mineral resoirces : .
B) Problems Related to Desigh :
1. Road srosion - A -0 .0 +/h +/A *A
2. Hater right conflicts 0 0 0 -G .0 Q-
3. Loss of _community/ 0 0 -{C 0 0 0 -
recreation areas : e
4. Intensification of 0 0 o 0 .0 S
. traffic congestion : ’ : ‘ . e E
5. Aesthetics.and landscape +/A. +/B +/A +/A LY +/A -
: 6._Prevent1on of access | 0 0 0 00 -0 -0
C) Prob]ams in Construction Stage Do o
1. Soil erosion and silt -1C -/8 -/B -/C -/C fC
_runoff . - : - L
2. Hazards to workers and 0 0 0 - 0 0 0
.. nearby residents - . : .
3. Spread of comnun1cable 0 0 0 0 0 0
diseaseS' : :
D) Problems in Operation Stage
1. Water Quality +/C + 0 +/C +C +/C
2. .Eutrophication 0. -0 -0 -0 o 0.
3. Enéroachment of 0 0 0 .0 a 0
precious ecology. S BT Lo
. 4. Depreciation-of f1sher1es 0 ] Y 0 .0 -0
5. Vector disease hazards 0 .0 .0 =0 0 .0
6. Downsiream erosion/ o 0 0 0 B ¢ I 0
" aggradation . - : N R
0 0 "0 0 0 0

(1) l b
(2) 0 :

‘No- effect expectad

Left side 1s the expected effect ~and right side is its significance

o
(3) A : Effect which has
_g : Effact which has-

: Effeqt}uh!qh,ﬁaa

Positive effect expected
Negative affect expected

Neutral effact expected, 1. a. there maybe a change but such changa will

- be ne1ther benef1cia1 nor harmful,

re!ativeiy high level of sign1f1cance
relatively medium.level of significance .
ralative]y dow. Ievel of signi icance
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Table 6.4-12 RESULT OF EIA FOR DRAINAGE IMPROVEMENT WORKS

Checklist Item

st and West

_ Mangahan Sén Handaluyong Marikina Paranaque Valenzuela
Malabon- Lakeshore oF Juan nPasig : -Las Pinas ‘

Nabotas Dike Works -

A) Problems Due to Location :

1. Resettlement/Evacuation -/C -/t -/C -/C 7 A" HREY { SR -/C

2. Land value changes +/A +/A +/A +/A +/A +/A “HA +/A

3. Encroachment of 0. 0 0 0 4] : 4] N 0
precious ecology : o

4. Encroachment of 0 0 0 0 0 S0 0 4]
historical/cultural N ‘
values .

5. Watershad erosion and 0 0 0 0 0 0 0 0
s$11t runoff : L L " ' N N

6. Nayigation = - - =/C =~IC . #/C  +[C +/C . . #/C " +#/C +/C

7. Effects on groundwater 0 0 0 0 L B 0 0
hydrology - : _

8. Migrating valuable fish © 0 0 L0 4
species .

9. Inundation of land and -0 0 .0 )
‘mineral resources : '

B) Problems Related to Design _ . _
1." Road erosion ' 0 10 0 0 -0 B 0 0
2. Water right conflicts 0 0 o 0 0 0 0 G
3. Loss of community/ 0 0 0 0 0 N 0 0

recreation areas: . o o _
4. Intensification of 0 0 0 0 0 0 0 0
. traffic congestion B Lo o y '
5. Aesthetics and landscape +/A A +A  +/A +/A +A CHA +fA
6. Prevention of access o] -1 0 () 0o - 0 o 0.

C) Problems in Construction
Stage o _

1. Soil erosfon and siit ~fC -/8 - -/c  -/C -/c . -/C -fC
runoff . R R - C '

2. Hazards to workers and 0 0 0 0 0. 0 Y 0
nearby residents

3. Spread of communicable 0 0 0 0 0 0 0 0
diseases

D} Problems in Operation Stage _

1. Water Quality -~/C - - S 4/C +/C +/C +/C +/C
2. Eutrophication 0 0 Y 0 0 o 0 0
3. Encroachment of 0 1] 0 o .0 0 4] o
- -precious ecclogy’ o o L

» 4. Depreciation of fisheries 0 o t] | O 0 0 0 0 -0
5. Vector disease hazards 0 0 0 0 0 0. 0 -0
6. Downstream erosion/ : 0 0 0 0 0 e 0 -0

aggradation S REEARIE Sk o _
7. Aesthetics and landscapa +/C 0 +/C +/C +C +/C: +/C +/C

NOTE:

(1) I Left side s the expected effect -and right side is 1ts significance

(2) 0 : No effect expected :

+ : Positive effect expected

-1 Negative effect expected
~ # ¢ Neutral effect expected,

i.e., there maybe a change but such changa ¥ill

be neithar beneficial nor harmful

(3) A ; Effect which has re1at1vely high level of significance .
: Effact which 'has relatively meédium level of significance’
C : Effect which has relatively low level of s1gnif1cance
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TABLE 7.1-1 COST-BENEFIT RATIOS OF ALTERNATIVE CASES
OH THE 1986-YEAR LAND USE CONDITIONS

RIVER SYSTEM =~ mmemrmecmeemcmmsemm e oo c e s o
100-YR  BO-YR  30-YR  20-YR 10-YR
PASIG MARIKINA 0.81 0.88 0.88 0.86 0.82
BAHO BULT MAHABA 0.32 0.36 6.37 0.36 0.34
MALABOR TULLAHAN 0.45 0.55 0.61 0.64 0.71

S.PARANAQUE LAS PINAS 0.63 0.69 0.73 0.74 8.76

DRAINAGE ARER  =mre—mmcmmsmmeemmmssmmeceooeooooas
10-YR  5-YR 3R 2-YR
HANILA 1.09 — — —-
HALABON NAVOTAS 1.44 1,49 1.50  1.37
EAST OF MANGAHAN 1.01 .08 111 107
HEST OF MAHGAHAN 1.26 1,40 1.52 1.64
SAN JUAN 0.68  0.70  0.67  0.59
MANDALUYONG PASIG 0.79 0.82 0.84 0.96
MARIKIHA 0.33  0.43  0.45  0.47
PARMAQUE LAS PIRAS 0.68 0.76 0.8  0.96
VALENZUELA 0.81  0.82 0.7t 0,50

- 190 -



“puod U0{3RLNBaL oU3 JHoU3 LM K3|orded dund pegnbed Buy S| 8BRYDS|] 8ALIIR[AD &

1 Y 000‘ES . 000°1Z . 0%€ ozt ze 9 ERE y'21 g

22 - Ie .._oco..mmm ”.oao.mm o€ ..o.m. LA TE sv 9% 168 ¥
0°z ¥l ‘000‘€81 00C‘T9 0°E 0°6 02t ”,m.m_. 0z 2's 2°s¢ £
1 L 00°8ET 0O0'9Y Ot 0'6 021 A 21 | 1°s m.m.m A

5 43 - - - - 0°21. 0°8 o 0§ £y T-HM
61 4 OOOEE 000°IT  0°t . 0°6 - Q'El 01 Z , 32 i's v !
g1 G o008l  000°9 g 86 S 21 81 S ‘.m.m L°9 E w

i
£°€ 8 - - - - 521 8% it i 8 0l 4
8y 8 - - - - o ERe § 6y '8 1-13
TS/ (S/g8) G (Gay (@) (@) 1§ (@) 18 (/s/gh)  (5/gh)  (GBA/s/gl)  (S/gh)
sburuosig  K3ioede) yidag 3ubLaH 1aA87 abueyasig  Kitoeden abJeyss g
W oA ea.y : ebJeyas|g
aj4ioedg ubissq Ja3ep wollog JoleyM YBLH  oisloeds ubrsag . s13i08dg ‘ eay
pluod uoije|nbey : cowpmﬁm dung sbBeuieapgns

C00Z 3® o5y puey Jod
dund 30 sucisuswig

- puod coﬂm_nmum.ucm. dung jo mmo.ww.:qu.EnEvno

0202 3 950 puURY Jod
x9610U2S 1q" 2A1393( 00

NVHVOHYW 40 1S3M ONY 1SV3 Y04 SONOd NOILVINO3Y QHY SdWNd 40 SNOISNIWIG WNWILdO 1-2°/ =iqel



Table 7.2-2(1/2) FEATURES OF PROPOSED ORAIMAGE CHANNEL FOR EAST AND WEST OF MANGAHAN

Sub- Orainage Design Channel  Roghness Length Bottom Design Side Channe}
D.Area Area Discharge Gradient Co- Const. Impvt. Breadth W.Depth Type Stope  Code Remarks
(ha) (m3fs} (171} efficlent (m) (m)  (B:m) (H:m) (1)

EM-1 83.0 - 15 5000 0.030 700 8.6 2.0 Trape. 2.0 b
B83.6 13 5000 0.030 1,100 7.0 2.0 2.0 a

S-total 166.6 1,800

EH-2 74.3 11 5000 0.030 800 5.7 2.0 Trape. 2.0 b
39.9 18 5000 0.030 700 10.7 z2.0 Trape., 2.0 a-3
39.7 14 5000 0.030 550 7.9 2.0 Trape 2.0 a~2
87.8 10 5000 0.030 750 50 2.0 Trape. 2.0 a-1

S-total 241.7 2,800

EN-3 80.5 5000 0.030 700 2.8 2.0 Trape z2.0 b
40.9 11 5000 0.030 $00 5.7 2.0  Trape 2.0 a-3
65.6 9 5000 0.030 500 4.3 2.0 Trape. z.0 a~2
85,2 5 5000 0.030 600 1.3 2.0 Trape 2.0 a-1

S-total 272.2 : ' 2,700

ER-4 '53.5" 17 5000 0.030 400 10.0 2.0  Trape. 2.0 a-3
45.8 " 13 5000 6.030 3/ 7.1 2.0 Trape. 2.0 a-2
95.7 9 5000 0.030 350 4.3 2.0 Trape. 2.0 a-1

S<total 195.0 1,100

Total 875.5 o ' 7,300 1,100

_ ¥ DHWL S .

. DESIGN
1 4 f [
f‘—\-(m OF _ WATER DEPTH (H)

BOTTOM
BREADTH

e

" TYPIGAL CROSS SECTION AOF TRAPEZOIDAL CHANNEL

RC-QONCF*E.I@/ S .
: : ' a0. | | 30 || 30 |

TYPICAL CROSS SECTION OF CLOSED CHAMNEL
{THREE UNITS BOX CULVERT)
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Table 7.2-2{2/2) FEATURES OF PROPDSED DRAINAGE CHANNEL FOR EAST AND WEST OF MANGAHAN

kw3t 2 B R )

PRI o 4 3 RS T EI D T 1R SO TR S U8 S D0 O D B R IR mzp L s, R

Sub-  Draipage Design  Channel Roghness Length  Bottom -Design . Side Channel
B.Area Area Discharge Gradjent Co- Copst. vt. Breadth ¥.Depth Twpe Slope  Code Remarks
ther Do A" efftctent (my s (my - (Bem)  (Rsmy v (W) ,
WH-1 34.9 25 5000 0.030 G600 15.5 2.0  Trape. 2.0 -3
51.3 20 5000 0.030 450 12.6 2.0 Trape, 2.0 f-2
81.5 13 5000 0.030 450 7.1 2.0 Trape. 2.0 - f-l1°
22.2 35 " 1500 0.030 600 16,0 . 1.7  Trape. 2,0 &
46.1 20 1500 - - 0.030 800 10:0- - 1.6 .. Trape,: 2.0 .d-2
85.4 13 1500 0.030 600 10.0 1.2 . Trape. . 2.0 - d-l
22,3 20 1500 0.030 450  17.0 1.2 . Trape. . 2.0 ¢-2
92.0 17 1500 - '+ 0,030 500 - 14:0 1.2 iTrape. - 2.0 ¢l
50.0 64 2000 0.030 800 13.00°. 2.  Trape. . 2.0 b2
56.8 64 2000 0.030 850 20,60 "2.3 ‘Trape.. 2.0 b-2.
133.2 55 2000 0.030 P00 23.0- - 2,0 Trape.: - 2.0 .o obh-1-
79.7 27 1500 0,030 1,000 12.0. 1.7 - Trape. .. 2.0 . asb
50,3 18 1500 0.030 700 °21.0 0 1.0 " Trape. 2.0 a4
36.3 13 1500 0.030 250 .15.0 1.0 . Trape, - - 2.0 a-3
0 13 1500 0.030 250 (16,6 1.0 Trape. 2.0 . a-2
71.1 9 1500 0.030 500 - 10,0 1.6 Trape, 2.0 a-1
S-total 912, 2,250 7,450
HH-2 56,0 21 5000 - 0.030 1,100 12,7 2.0 ©“Trape, 2.0 5..d-3
51.9 16 5000  0.030 550 9.3 . 2.0 " Trape. 2.0 Cdw2
98,5 11 5000 0.030 506 -0 8.7 0 2.0 - Trape. 2.0 -7 d-1
55.8 8 - 5000:. 0.030 1 BS0 - B0 . L5 Trape.. - 2.0 - ¢ :
84.0 27 5000 0.030 1,000 - 17:0 - 2.0 . Trape. 2.0 b . Antipolo
79.5 17 5000 0.030 1,000 - 10.90 2.0~ “Trape. 2.0 casd :
82.7 9 5000 0.030 : 7.0 1.7  Trape. 2.0 a-1. . :S.Baho
S-total 514.4 : 2,150 3,750
WH-3 29.3 14 5000 0.030 600 7.9 2.0 ' “Trape. 2.0 g2
57.2 10 5000 - 0.030 400 - . 5.0 2.0 " 'Trapa. - 2.0 —n.¥—1 :
298 . 20 5000 0.030 550 12,0 2.0 Trape. 2.0 .- -3
20.6 16 5000 0.030 550 6.3 ' 2.0 . Trape. 2.0 12
-89.8 13 5000 . 0.030 400 71 2.0 7 Trape. 2.0 -l
35.6 19 5000 0.030 550 . 11.3 2.0 ' Trape, 2.0 . e-2
88.8 14 5000 - 0.030 660 - 1.9 2,0 Trape. . 2.0 .- el
19.9 15 5000 0.030 800 8.6 2.0 . Trape. 2.0 . d-2 7
76.1 12 5000 0.030 300 6.4 2.0 Trape.: 2.0 d-1
22.3 39 3000 - 0.030 560 20.0 . 2.0 Trape. = 2.0 . ¢
- 25,0 35 30600 0.030- 800 16.0 . 2.2 Trape. 20 e
35.0 -39 3000 0.030 1,000 16.0 . 2.4 Trape. . 2.0. ¢
6.4 29 5000 0.030 20,0 1.9 Trape. 2.0 - b .
21.4 18 5000. .~ 0.030 300 10,7 - 2.8 - ‘Trape. 2.0 Vam3
39,6 15 5000 0.030 1,000 8.6 2.0 Trape, . 2.0 .. a-2-
80.4 10 5000 - 0.039 750 5.9 2.9 Trape. 2.0 asl
S-total  683.2 _ 3,100 6,350 _
HM-4 38.8 13 5000 0.030 1,400 - 11.0 1.7 - Trape, - 2:0-7-0-2. Tipas
20.0 13 5000 . 0.030 <. 5 8.0 1.9 - Trape. 2.0 0. 0-2 Tipas
67.4 7 5000 0.030 ) 900 2.8 2.0 Trape. 2.0 " o~ 'Tipas
92.2 17 5000 0.030 550 10.0° 2.0  Trape. 2.0 .ow )
62.1 i1 5000 0.030 §00 5.7 .2.0 - Trape. 2.0 ' m
42.7 25 5000 0.030 350 1h.5 2.0 Trape. 2.0 1-2
97.1 18 5000 0.030 250 - 10.7 2.0 " Trape. .- 2.0 - o
128.4 21 5000 . 0.030 . : 800 12.7 2.0 Trape. 2.0 k. lisusan
41.2 42 2000 0.030 900 17.0 2.0  Trape. 2.0 - -? - Uspsan
47.9 30 500 0.030 500 . 2.0 . 2.5 - Trape. 2.0 ¢ 1<4 .. Ususan:
60.2 25 5000 . 0.030 1,350 15.5 2.0 - “Trape.,- - 2.0 - §-3 Ususan
27.% - 19 5000 - 0.030 11,3 2,0 - Trape. 2.0 - 3-2  Ususan L
0.0 19 5000 0.016 - 250 4.0 2.0 B.Culvert 0.0 i-1  B=3.0m*3units
55,6 19 . 5000 0.015 600 9.0 2.0 - B.Cufvert 0.0 . h-Z2  B=3.0m*3units
80.7 12 5000 0.015 600 (6.0 2.0 B.luivert 0.9 k-1 B=3.0m*2units
12.4 17 5000 0.030 . 500 . '10.0 2.0 Trape. 2.0 0 g2 -
102.1 - 16 ~ 5000 0.030 500 9.3 2.0 Trape. 2.0 '?Tl
19.3 14 5000 0.030 600 7.9 2,0 ' Trapes . 2.0 -2
73.5 12 000 ¢ 6.030 400 €.4- 2.0 Trape.: 2.0 . fal :
67.7 91 5000 9.030 800 30,00 3.0 -Trape.. 2.0 e Taguig:
12.3 83 5000 0.030 1,600 30.0 . 2.8  Trape. 2.0 d: Taguig.
24.2 67 5000 0.030 - 1.450 27.0 - 2.7 Trape. 2.0 ¢ - Taguig: .-
12.2 29 5000 . 6.030 400 11.0 = 2.6 Trape: - 2,0 ' b Taguig
64.5 21 5000 - 0.030 1,300 8.0 . 2.5 - Trape.- 2.0 a~6 - Taguig
3.1 16 5000 0.030 500 6.0° 2.4 - Yrape. - 2.0 ' .a-f4 Taguig
45,6 13 5000 0.030 800 5.0 2.4 - Trape.” . 2.0 a<3° . -Taguig
49,3 9 5000 6,030 900 2.00 2.4 Trape. 2.6- a-2? Taguig -
51.2 5 5000 0.030 30 1.0 2.4 Trape. 2.0 a<l = Taguig
S-total 1,427.6 ; . 3,600 15,650 . ot
WH-5 33.0 36 5000 0.030 . . 350 . 160 2.5 Trape. 2.0 c
-40.9 21 5000 0.030 ©B8D. 12.7. 2,0 . Trape. 2.0 h-2
101.5 15 5000 0.030 550 - 8.6 2,0 Trape.. 2.0 b-1
23.6 17 5000 - 0.030 400 ; 10.0 2.0 Traps. 2.0 a-2
78.3 14 5000 0.030 400 7.9. 2,0 Trape, 2.0 a-1
s-total  277.3 o 1,350 900
Total 3,814.6 i - 12,456 34,100
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Tab]e 7.2-3 FEATURES OF PROPOSED SLUICE GATE FOR EAST AND WEST OF WANGAHAN

DRMNAGE LOCATION DESI_GN TYPE
AREA DISCHARGE CROSS SECTICN
(M3/3)
EM-1 Buli River © 25 - Box culvert/Sluice _ J&Egjr 4.2 a2 46 BACK WATER DIKE.
STA.0+000" appurtenant to - — ) v IGf ﬁs.of
. Pump Statfon Rr ' = g o
-EM-2 - Baho River 26 Box culvert/Sluice . A4 A4 44 « 14.6 BACK WATER DIXE
STA.0+000 appurtenant to i G125
Pump Station N]:g = g l05
EM-3 Mahaba_Ri_ver 15 .- Box cu_]ygrt!Sluice 3a_ 38 « 14.6 BACK WATER DIKE
STA.0+000 " appurtenant to " % w 6L 125
Pump Station GJ_ ¥ 19.5
EM-4 Lakeshore Dike 17~  Box culvert/Sliice L y 15.6 LAKESHORE DiKE
: e ’ 29029 2.9
. mmw%emwﬁto 31 o gGLI2O
~ Pump Station 3]: E = ¢ 100
K1 Hapindan R, 78 ':Opéri_l;hii.nhe_l/Sluice _ 13.9 130 - »145 BAC%&ETER
Lower Buli R. appurtenant to o | _ '_g # GL.12.5
Punp Statfon & TS
Antipolo R. *  Open channel/Sluice _ _ '
STA.0+800 o : o '"ﬁ%v v GL.12.0
o = v 100
Wi-2  Lakeshore Dike ' 44 Box culvert/Sluice: it e . s 125 UAKESHORE DIKE
Anti Polo R. appurtenant to P4 08, 88 4%, L eLigo
STA.3:100 Pump Station d <] = o5
WH-3 Lakeshore Dike . 58. fox C,LIW_EI_"t/S:ll.iiCe . - L g B8 LAKESHORE DIKE _
Labsan R. appurtenant to 4.7 .87 4T, 47 A7 o
STA.1+800 - Pump Station. | : =
| . Pup Stat o = g 95
tiapindan C. * Box culvert/Sluice o 146 DIKE OF NAPINDAN CHANNEL
© STA.1+628 . —% o sLizo
N M = y 10.0
Napindan C. ok Béx culvert/STﬁicé'_ : w 146 DIKE OF NAPINDAN CHANNEL
- STA. 34906 ﬁ g ¢ GL 2.0 )
| S T
W-4  Lakeshore Dike 91 Open channel/Siuice 152 5.2 < giss e
Taguig R. appurtenant to .
“S$TA. 74970 - Pump Station ° R
AR . - : . v 9.0
* Tipas'R. -~ * ° Open channel/Slujce’
- _ Y .
STA.2+01Q . g s g GL.i20
N = w 100 -
_ Tagﬁig R. Havi. Open channei/Sluice 10.0 ¥ 14.7 DiKE.OF PASIG RIVER -
STA.0+000 ' e ~ = 13.9 DHWL OF PASIG RIVER
. ' N ' 100 .
o 3
Wid-5 Lakeshore Dike Box culvert/Siuice =12 S LAKESHORE DIKE
. Bu:utan R. . appurtenant to .4-3 4.8 ]r-&'i‘ Lo eL.12.0
' Pump Station - S[ = _as
; e

NOTE Design discharge of xn presents that the gate size is determuneﬂ from its maintenance function.
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Table 7.2-4 STAFFING AH& REQUIRED ACTIVITY FOR DESIGN AND GONSTRUCT!OH

OF THE PROPOSED PROJECY

Position

Required Activity

Nusber of Staff

Projsct Manager

Management of alI act1v1ties for the
design and construction.

{Design and Construction Unit)

-Supervising Engineer
Sentor Clvit’

Engineer

Senlor Mechanicat/
Electrical Engineer

Sub-total

(Adninistrative Unit)

Senior Administrative

Officer

Adm1nis£ra£1ve
Officer/Secretary

Sub-total

Total

Supervt$1on of all aétii1t1as in the unit.

Suparv1s1on of dasign and constructian of
erwmmmu,mmmwamm,wm_
stationsfgates and bridges.

Supsrvision of the design and installment
of machines, auxilliary equipment and

accessories of the related faciiities such
as.pump stations and flood gataes.

Supervisor of all work 1n the unit.

" Adninistrative affairs, general clerical

work, fiting and accounting for the office.
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Tabla 7 2~ 5(1/2) STAFFING AND REQUIRED ACTiVITY FOR OPERATIOH AND MAINTENANCE
: DF THE PROPOSED PROJECT (?ROPOSED 02M DIVISICN OF DPHH NCR)

Position ' . ' _ Requiied Activity _ Number of Staff
Chiaf Supervising o Supervision of ahl activities for the operation and maintenance 1

Engineer /1 - - of the proposed project, fnciuding the maintenance activities in
: . the Enginoering District Office - .

(Flood/Drainage Control Unit)
Supervising Engineer ~ Supervision of all activities in this unit. Study of optimum 1
: . operation method of -MCGS, pump stations and gates in flood season.
Formutation of the technical training program of operation and
maintenance for aii the: staff concarned

Senlor Hydrologistl Hydro metooroiog1ca1 data collection and anaiysis and fiood 1
Civil Enginesr -~ rpredicition ' D . _
- Hydrologist/ s aAssistant of senior hydroiogist o ' - N 1

Civil Engineer

SenioriCivii Enginaer'f.ﬁreparatiOn'oi orograms'for ‘the rehabilitatior and maintenance of : 1
' river, channeis and bridges, and buiidings, etc. of pump stations,
_gates and MCGS.

.Civil'éngineer . . Assistant of senior- civil anginaer . Do i
Senior Mechanicaii - Preparation of programs for the rehabiiitation and maintenance of 1
Electrical Enginesr - - machines and auxiliiary equipment and accessories of the pump: stations
' ' w s and gates :

MechanicailEiectricai: Assistant of mechanicaileiectricai engineer. - 1
Engineer' : : '

Senjor .. ... a Preparation of programs for the rehabilitation and maintenance of o1
Teiecommunication taiecommunication facilitles. Supervision of usuai and speciai '
Engineer o maintenance activities for’ these faciiities
Telecommunication Special inspection of teiecommunication faciiities installed in the 1

Engineer - ”ﬂO&M division, covering both externai and internal inspections,
T _'inciuding ‘the ‘change of parts ‘This 15 carried out monthly, annuaiiy,
before the fiood season, and in emergancy situations when an. abnormal
condition has been detected during the uswal {nspections.” Usual
external inspection and operation of teiecommunication faciiities
are carried out every day

sub-total .. - R ; o 9

(Aduinistrative Unft) ~* T 0 | |
Administrative = General clerical work and accounting for the office. ' 2

Officer/Secretary . IR o _ L

© Total _ ' | o _ . 12

11{ The staff of a private company and casuai empioyees wili be hirad to perform the work of
"assistants such as labourer, typist. guard driver, etc.

on the O&M of the Pasig-Marikina Rivar, the dissemination ‘of ‘the control mathod of MCGS, pump
stations, -and -gates, and flood forecasting, ‘with the’ permission of Director of DPWH NCR and top
official of ‘the” fiood control and drainage office in DPWH-NCR. '
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Table 7.2-5{2/2) STAFFING AND REQUIRED ACTIVITY FOR OPERATION AND HAINTENANCF
“OF THE PROPOSED PROJECT (ENGINEERIHG DISTRICY OFFICE DPWH-NCR)

'Position Required Activity T number of:Staff |

(At the Site of Engineering District Office) 11 : :
Senior civil Engineer Supervision of all maintenance activities : 1
regarding the project in the district area. : '

civil Engineer Inspection of river, channal, such as the e
- . condition of silting, fioating garbage, squatters, =
river wall, embankment.  This is carred out waekly,
before/aftar the flood seascn, and in smergency
situations 1ike a'fiodd disaster

Mechanical /Efectrical Speciai inspection of machines and auxiliary - 1.
Engineer equipment and accessorias of the pump staticns :

and gates, Including thoss of MCES, covering both

external and internal inspections. inciuding the-

change of parts.  This 1s carried out monthly,

annually, beforg the flood season, and in ' '

emergency situations. when an abnormal condition

has been detected during the usual.inspection.

Telecommunication Special’ inspection of “telecommunication faciiitlies -~ . 1.
Engineer instalted 1n pump stations and gates, covering both :
' external and internal inspections, inciuding the
change of parts, This 1s carried out monthly,
annually, before the flood season,-and in emergency
situations when an abnermal condition has been
detected during the usual inspection. "+ - L ~

Total _ _ ' L 5

(At the Site of MCGS) /1

Senior Mechanical/ Supervision of all. operation and maintenance ' o
Electrical Engineer activities of MCGS. . '
‘Mechanical/Electrical _Dai}y usuai inspection of mechaniai, eiactricai and: 2
Engineer 'telecommunication facilities and operation of gate :

Civil Engineer = Daily ‘usual inspection of the structure and ' 1

o _ surrounding condition, _
Total L o ' ' i

(At the Site of Pump Station) /1 : _ Ce
Mechanical /Electricai 0&M activity of the pump station. Datly usual g 2
Enginser _ inspection of mechanical, electrical and - A
~ telecommunication facilities, including
surrounding condition.

(At tha Site of Flood Gate) . 11 _ . . .
Mechanic/Electrictan Operation and maintanance activity of gate 1
. -+ .Dally usual -inspection of mechanical electrical: ' .
‘and telecommunication facilities including
surrounding condition

/1: Casual empioyaes will be contracted to execute the assistant work such as. 1abourer,
guard, driver, etc.
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Table 7.2-6{1/2) COST BREAKDOWN OF THE OPTIMUM DRAINGE SYSTEM FOR EAST AND WEST
OF HANGAHAN DRAINAGE IMPROVEMENT PROJECT

10$$=132Yen=21.3Pes0
Work Ttem . ' " Feature “Unit  Quantity Total Foreign Currency Local Currency
) ‘ s ' {1000P) {1000P) (1000pP)
" 1 Lakeshore Dike . - 587,652 . 499,105 88,547
* Preparatory Horks *1) C s 1 ‘97,942 83.134 . 14,758
Earth dike w/ sheet pile ~  L=10,700m’ cum 872,000 299,090 260,180 29,909
: : ) - H=4m _ Co ' ' : s
Sluice Gate . — © ton 240 . 110,680 - 90,922 19,958
Box ¢ulvert type ' 2.5m*2.9m3no.  ton 20 9,240 T 1,663
Box culvert type . 3.0m%4. dm*qno.  ton a0 18,480 15,154 -~ .. 3,326
flox culvert type . 3.0m*4.7m*5nd. ton &0 23,100 18,942 - 4,158
_Open channel type - 6.5m*15.2m*2no. ton . 100. . 46,200 . 37,881 - 8,316
_ . ‘Box culvert type  3,00*4.8n*3ro. ton 3 13,860 11,365 2,495
Maintenance hridge . ' S 79,740 _ 55,818 23,922
© Napindan éhamnel - 13m*S.im | sqm 01,070 . 23,400 16,380 7,020
Hangahan floodway -.250m*9.tm - sq.m 2,250 . 45,000 Co 3,500 13,500
Mangahan'd1Versxon © 60m*9.Im sqm - - 540 © . 7,560 . .. 5,892 - 2,268
Lower bicutan - ‘ .- 30m*9.1m sq.m 270 3,780 . 2,646 1,134
. .2 River Channel Horks L 630 135 865 26,531
‘Preparatory Hurks ) N Tifs o1 27,233 22,811 4,422
“Hapindan River o S 70,162 59,638 10,524
Dredging - . cu.m 583,200 58,483 50,561 . 8,922
Parapet wall L=2495m CcuLm 1,200 3,743 3,182 561
Embankment . . - L=274Tm cu.m 93, 500 ©o3.942 3,351 - 501
: Revet"nent - : " Ry sg.m 5,000 2,994 : 2,545 . 449
'aulu River . . L=1600m . 8,520 6,090 2,430
© Embankment - - . cuan 14,700 - 840 -4 126
Re- coq bridge . 2 bridges . squm . 960 7,680 5,376 . 2,304
Baho River . . L-slom o eer a9 88
" Embankment’ ’ L Cocidn 014,700 587 : 499 88
‘Hahaba River = L-200m . ' 4,138 U285 1,158
gwpankment . . cu.m 14,600 586 498 .. 88
~ Re-con bridge _ 2 bridges 5q.M LLE 3,567 © 2,486 1,066
" Mangahan Diversion © ' 23000m g B 50,828 43,204 7,624
Excavation - R, . cu.m 723,900, 49,327 . 41,928 . 7,399
- Epbankment . - - : . cwm 37,500 1,501 : 1,276 225
Lower Bicutan River = L-800R R O DR I - I 2689
Bredying : o cum 4,000 © 276 o238 oA
" Ewbankment . IR Coonm- 41,300 1,652 . - 1,404 : 248

azg B ===a=a 2 Boms = aoc=

- CONTINGED -
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Table 7.2-6(2/2) COST BREAKDOWN OF THE OPTIMUM DRAINGE SYSTEM FOR EAST AND WEST
OF MANGAHAN ORATHAGE IMPROVEHENT PROJECY :

1US§=132Yen=21.3Peso

= mmin

FREICRER ST = = EENASEENNOaRSEENRRRTARTONTIZAEGaE

Hork Item Feature Unit Quantity Total ~ Foreign Currency Local Currency'
- | (1000P) . (1000 (1000°)

3 Drathage System _ : 1,280,678 1,142,491 138,187
Preparatory Horks *1) s 1 213,446 190,415 . 23,03
Regulaton Pond Gsites cu.m 693,000 95.600-_ _ 78.392 o 17,208
Channe} Horks o g 219,100 178,545 - 40,555
Drainage channel impvt.  L=35200m s 1 65300 - 55505 - 9,7%

Const. of open channel " L=18300m Vs i - 131,100 _ 104,880 26,220

Const. of closed channel _L=1450m /s 1 22,700 _ '_18,160 : - 4,540
Sluice Gate . Osites Cton 0186 85,932 70,484 15,468
Box culvert type  2.5i%4.2m3no, ton. 24 11,088 9,092 1,99
 Box culvert type 2.5m%4.40%3ne.  ton - ~25 - . 11,580 BRI Y1 2,079
Box culvert type 2.5m*3.8m*2no,  ton 15 6,930 . 5683 . 1,247
{pen channet type 5.6m*13.m*2n0.  ton 90 41,580, 34,006 - 7,484
Open channel type 2.0m*2.0m ton 3 1,386 - 1,137 249
Box culvert type 2.0m*2.0m ton '3 1,386 1,137 249

Box culvert type 2 .0n*2.0m . ton 3 - 1,386 LI o 72490
Open channel type  2.0m*2.0m ton 3 .. 1,38 0 TR Co249
Open channel type §.7m*16.m ton 20 C.9,240 7,817 1,663
 Purp Station Isites cwms 111 609,300 578,835 - 30,465
cu.ms 8 Ang00 42600 . 2,200
cums 8 44,300 42,560 2,240
cums B 28,000 26,600 1. 1,400
cums 2 26,000 24,700 1,300
-CULTS 32 150,400 142,880 1,520

Cu.ms o 39,200 37,2487 1,960

©cuL.mS 14 78,400 74,480 7 3,920

cuLms 31 145,700 138,416 . 7,285

: cu.ms 4 52,900 49,4000 . . 2,600
Clateral K Cmo 114,500 57,300 45,840 11,460
Sub-Total(142+3) _ 2,031,726 1,778,461 253,265

4 Administration *2) s 101,566 o0 amEes
5 Engincering Services :' _ s 1 102,240 - 92,018 10,224
- 6 Physical Contfngency *3) i s 1 .223.555 ' 187,048 o 36.508

7 Land Acquisition & Compensation “ha @ 185,434 | o0 185.434
Total(1+2+3+4+54617) T 26,50 2,057,684 587,017

8 Price Contingency *4) ' B | _ _ 167.013 : 0 167,013

9 Grand total . R S 2,811,658 2,057,524 . 750,030
Notes: ' '

1}:20% of main civil'works

2): 5% of main civil works{1+2+3)

3):10% of (1+2+3+445) o

4); 0% for foreign currency and 6% for loca) currency

- 199 -



.omwn_ 0E°TZ = UL ZET = $SN 00°T SJB S8IRJ UOLSIBAUCD ASUBJINY

§Sn. ONYSACHL = LIND

-Butpuriod o3 anp w_.mucu. 01 dn ppe jou Aew ma.h:m__.m m.Sz .
B08'0 11607 €20'0 11602 501 bwL'WE . (Tp'®  260°ZL  OOb°GE - 869°06  £66'1ET J<%nw ONYYD
: - » (59:°9°1 20270740
6002 0 . £29'T 9O 658'7 .0 0T 0 we'L 9 'Y “AINIINIINGD 30T £
660y TI6'5 66L'y - TI6'WT  E6B°0T YBL'BE  £90°¢ 2E0'ZT  6SS°LZ 86G°96 - LS1'H2 "9 0L "T 40 TVIOL
. - . - NOLLYSNAHO
0 0 0 0 £5g'r. 0 'Y 90 90s's 0 90s'e w555§§§ ‘g
: mﬁmacp ar0qe Y1 4O 501) .
9v - .892'2. 98y  592'z  S6G. . 6GI'C 4% 460°T . PTL'T . 2eL'8  96Y'OT AONZONILNOD TYJISAHd -~ "8
€95’y Gv9°ZZ  E9E't  Ov9'ZZ - S36°S 98S°IE  /9v'T C BE6OT  6EI'ZT 9188  §96°HO0T "¢ 0L "1 40 T10L.
02T 080T 0ZT - 080T 02T 080’1 - 02r - 080'T 08 02€'V - 008 . SIOIAMIS NTMIWIMNI . ¥
622'T 0 622'T 0 0§°T - 0 188 0 69L't 0 69L'Y NOLLYYLSININGY - '€
YI0'C 995°TZ  4T0°C  995'T2  S60'b 0 905°0E - S9/°L 958’6 068'TT - S6K'C8  995'S6 "z+'1 40 TL0L:
208'T G68'YT Z0R'T 668! 1 Z08'T seeT 0 0 LO5°S T969'bb  SOI0S . WALSAS F9VNIVHO £1Z
9¥e  G8'T Gy g8l gpe ST D . 0 £E0°T SSE'S  Z6EID-  SMOM_TINWVHD YIALM 2'2
998 Zg8'v 9% 788y 998 28Ot 998 Z88'v  ¥OH'E - Le5'BT  166'C2 30 ROHSDYT 172
VIO'E . 998'TZ  ¥IO'E 99S°IZ°  wIO'E 995'TZ 998 . 288't  806'6 08560 B8PS mzmox HOILONYISNOZ 2
9 9 0 D Mmo.ﬁ___oqm.w 006 9.6'v 286’ OT6'ST  868°ST _wgmoz kmoh¢m¢mumm T
A X TR T F N R U D I I I O 08 S
mTmTemmmemn e . === : " WILT XUOM
$65T €661 2661 1661 Wi0L

1230084 INIWIAOYUIWI IOYNIVHQ NYHVONYW 40 1S3M ONV 1SV3 H0d JINGIHIS hzmzm.w%mmwo £=27L 31qel

- 200 -



Table 7.2-8 INUNDATION WATER LEVEL WITH AND HtTHOUT PROJECT
FOR EAST AND WEST OF MANGAHAR

Maximum Inundation Water tevel (E.L.m)
U e e e
Sub- ' Z2-Yr, 3-¥r. B-¥r. © 10-Yr, | 30-Y¥r.  5D-Yr. 100-Yr.
drainage W/ or W/O Return Return Return Return Return Return Return
Area project Perfod Period Period Period Period - ‘Period  Period

BRI A TTA OO N e N Y i N S B KT RS R S R n -LETACY

EAST OF NANGAHAN

EH-1 WO 1340 13.52  13.68 . 14.02 14.32 1448 - 14.56

W - - . B3 1329 148 1450
EN-2 WO 1278 15.00 132 13390 13.65 13,86 ’_:14..(.)8 |
| WL - - 12.73 12.'.7?{"-"-13:.8@..:1'4.0_3 '
E-3 o 12.80  13.00 1316 13.25 13,65 13.86 mog -
W - . .12'_73‘ 12980 13.85 1408
44 Wo 1240 1257 1285 13.2 1365 186 1408
W/ - . o 126 12.38 "'is.aé : 14;05__

WEST CF MANGAHAN

© WML WO 1255  12.60  12.85  13.22 - 13.65  13.86 - 14.08

wooo. - naoram 1385 14.08
Hi-2 WO 125 1250 12,85 13.2 13,65 13.86 14,08

W - - o 11.79 1_:'4':.0#' 313.86;_- :14."08-':
WH-3 Wo o 12.15 '”;2.5:0 12.85 :_13.2._2'- 13.65. ;13_.56 14,08

W .k ~oam s 16 e
W4 WO 12,35 1250 1285 1322 1365 1385 14.08

W . - S 12,00 __1'2_.0'3: .-13.865 ia..'os' '
HH-5 WO 1245 1250 1285 1322 1365 13.86 14.03'.“'

W I BT .11.96; .izgdﬁj 13.86 | ia;éé

N



Table 7.2-9 CALCULATION OF ANHUAL AVERAGE BENEFIT- FOR EAST
' AND NEST OF MANGAHAN DRAINAGE TMPROVEMENT PROJECT

Unit: million peso-

FLOOD FLOOD DAMAGE - ) :
153 (11— o 'REDUCTION  AVERAGE EXPECTATION  BENEFIT
PERIOD  #/0-PROJECT W/ PROJECT S
e b e b s nmm e ———— 167.1  0.50000 B83.6
2-yr. 334.2 0.0 G302 Sommmmm o dde e L e
................................................ 426.3 0.16667 70.7
J-yr. 514.4 0.0 BI8f memermmmmm— s b
................................................ 687.0 0.13333 9.6
S-yr. 859.5 0.0 B50.5 rumrmmmmmm e et S s
..................... SO S 059.3 0.10000 95.9
10-yr. 1,214.4 155.3 1,058, 1 =cmmmmmmommmiemnm i b
................................................ 1,194.7 0.06667 79.6
30-yr. 1,528.4 199.2 1,320,2 —cmnmmemmmmmmmmomamonon e
................................................ 664.6 0.01333 8.9
50-yr 1,633.6 1,633.6 D0 mmmmmmemmmmemm e mmmm R
................................................ 0.0 0.01000 0.0
100-yr 1,734.1 1,734.1 |
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~ Yable 7.2-10 ARNUAL CASH:TLOW FOR EAST AND WEST OF
HANGANAN: DRAINAGE IMPROVEMENY PROJECT

~ CONSTRUC-

- TION

Unit : Million Peso

nnnnnnn

ANNUAL

- ANNUAL

 CASH .
FLOW

------------------------------------------------------------------------------

L=T0 = e BN I - RS B T R

o ) D Lo G G L G0 G0 L3 R RS RS RS RS RS R RN R R ke b e e b hed b e s
E E YU RS S R R NS O @~ B M O WD~ N D L R

40

LAND ~ AVERAGE
ACQUISITION OMR - TOTAL - BENEFIT
92,7 375.4 0.0
92.7 884.1 107.6
569.5 215,1
L 569.5 322.7
39.1 39,1 430.3
39.1 30.1 430,3
38.1 39.1. 430.3
39.1 139,1 430.3
'36.1 - 39.1 430.3
- 39.1 - 36,1 430.3
39.1 39.1 430,3
39.1 39.1 430.3
39.1 30,1 430.3
39.1 - 3941 -430.3
39.1 38,1 430.3
1301 39.1 "430.3
39,1 39.1 430.3
39.1 39:1 430.3
39.1 39.1 430,3
39.1 39.1 430.3
39.1 3.1 430.3
30,1 39.1 430.3
39,1 39.1 430.3
39.1 39:1 430.3
39,1 39.1 430.3
39.1 ¢ '39.1 430.3
39,1 39.1 430,3
39.1 39.1 430:3
- 39.1 39.1 430.3
39.1 39.1 430.3
39,1 39.1 .430.3
39.1 39.1 430.3
38.1 39.1 430.3
39,1 39.1 430.3
30.1 39.1 1430.3
39,1 39.1 430.3
. 39.1 3%.1 430.3
39.1 39.1 430.3
391 ‘39,1 430.3
39.1 39.1 430.3
IRR = 16.81%
B/C = 1.1l
Hey - 163.58

(375 4)'

-(776.5) -

(354.4)

-(246.8) -

391.2
391.2 -
391.2°
‘391.2.
“391.2

. 391.2
- 391.2

301.2

3912

391.2

- 391,2

1.2
391.2
‘301.2°

301.2

.391.2

391.2

- 391.2
- 391.2
391.2

391.2
391.2
391.2

©361.2

3012
391.2.

39,2

391.2
391.2
391.2
3012
3912

©301.2

3912
301.2
391.2

______________________________________________________________________________
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Tab]e 7.3-1 COST BREAKDOWN OF ALTERMATIVE CASES FOR. DRATHAGE SYSTEM
IN SOUTH OF MALABON RIVER.

ALTERMATIVE ALTERNATIVE - ALTERNATIVE
o CASE1 - CASE 2 © . CASE 3
ITEH . 1713 OO S wmmm mmmmsmmaoeie .-
. : QUANTITY €OST - QUANTITY COST QUAHT!TY COST-
(WIL.PESO) - - (MIL.PESO) " (HIL.PES0)
1 Main Civil Works o 212 %5 07
Dike mo 13,200 62 - 9,800 52 4,700 36
Enbankment w/ Revetment  m 3,600 13° 3,600 13 3,600 13
Embankment wfo Revetment ‘m ] 0 I R ¢ 0
Parapet Hall R 8,500 26 5,100 i6. - 0 -0
Coastal Dike Mmoo L1000 23 . 1,108 23 1,100 23
" frainage Channel fmpvt. .~ ‘m 2,400 6 1,600 2 1,600 2
Gate . o site s 5 4
' ton 64 29 99 45 . 188 73
Pump Station . site 3 : 3 2
: : cums. 12 1m0 166 306
2 Preparatory Horks & Others © 1/s 1 124 1 155 1 243
3 Land Acquisition . h 9 8 8 a2 7 29
& Compensation '
C Sub-Total(1+2¢3) - 38 482 589
4 Ope’raﬁdn_. Mainter}a:nce‘ ) : : _ .
& Replacement Cost .3_!5 L 1 24 . 1 L. 1 62

Total . . . . 423 897 751
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Table 7.3-2 ~FEATMRES OF PROPOSED DRAINAGE CHANNEL FOR MALABON-HAVOTAS

REGE R £ R et

momEEnE =S

Y DHWIL - e -
: DESIGN.
10533 . 1 SN
_ o _ 0 WATER qepTH_ {H)

BOTTOM
BREADTH

B

TYPICAL CROSS SECTION OF TRAPEZOWAL GHANNEL

T

s

fka
i

DESIGN

]
WATER DEPTH (H) '~

&ggpNCHEu;///

.

27 27

TYPICAL CRQSS SECTION OF CLOSED CHANNEL
(THREE UNITS BOX CULVERT) '

- 205 -

Sub- - Drainage Design Channel Roghness Leng_fh Bot.tom Design' h Side
D.Area Area - Discharge Gradient Co- Const. Impvt. Breadth W.Depth Type Slope Remarks
(ha) (m3/s) (1/1)  efficient (m) . . (m) . (B:m)  (Him) R ) I o

WA-1-A 630 13 1500 0.030 600 4.0 2.0 Trape. 2.0  pangtulo
60.0 13 - 1500 0.030 - 1,000 4.0 2.0 Trape. 2:0 N

S-total  113.0 1,000 600 o

HA-6 64.0 25 2000 0.030 300 10,0 2.0 . Trape. 2.0 Catmon
70.0 25 2600 0.030 400 15.0 1.6, Trape. 2.0 Catmon
34.0°- 7 5000 - - 0.030 400 6.5 1.5 Trape. 2.0
34.0 7 5000  0.030 500 6.5 1.5 Trape. 2.0

S-total  202.0 300 700

MA-11 £9.0 i2 5000 0.015 800 8.1 1.5 B;C_ulvert- 0.0 B‘_=_2.7m*3units

S-total 69.0 800

Total  384:0 2,700 1,300,



Table 7.3-3 FEATURES.OF PROPOSED SLUICE GATE FOR MALABON-NAVOTAS

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 54 o a1k 3 e g o e e G o i o L A ok B8 B O A o R B ke A B 3 R

_ DRAINAGE LOCATIOM. DESIGH TYPE )
AREA DISCHARGE o CROSS SECTION
- - - {H3/9) B
MA-1-A Salto_]ah R. ~ 13 Box culvert/Sluice - e : ¢ 13.2. DIKE OF MALABON RIVER
e STA.0+000 ' appurtenant to e 33y GL10.8 '
: Pump Station | __ g T % 885
MA-1-B  Pinagkabaliam Navi. .. Open channel/Sluice B i C eiay [.gi.KE OF MALABON RIVER -
: 5TA.0+000 appurtenant to - ] . Vg g 6L L0
' - Pump Station e > = ao
Pinagkabalian Navi.  Open chamnel/Sluice 19— o Rine DIKE
STA.2+200 . L s . 1 w6tite.
' N - ¥ T ¢ 85
MA-2-B 'DampaHt R. Navi. * Open channe!lSi_mce o oe . : 3
i STA.5+400 : B o \ v ; gl.sl |Rol ‘
ﬂ‘L : T e8s
L ' : . oo L
Dampaltt R, ~  Havi. - Open channel/Siuice . j - w 13,0 DIKE OF MALABON RIVER .
STA.0+000 o _»,.e6LUD '
¥ T e 65
WA-3  DampalitR.  Havi. Open chamnel/Sliice = 100 120 EiNG DIKE
STA.2+200 ' ' Lol | _s e 6lios
e . = ¢ 8.5
(Temmeme _""““'f"__"--“----“"“f"-“"““““‘“' """""""""""" D S - el
MAXS - Navotas R. Hayi.  Open channel/Sluice - AR M :
STA.24865 - -c-,r S potlor 0
. ) . . . o B .n = ¥ . : ﬁ _5_ ‘

MA-6 . .Catmon Creek 25 . .Box culvert/Sluice 8,2 0 82 42 T o e o MALABON RIVER

STA.0+000 - appurtenant to 11 1 .
i _ U §.6L. 11O
. pump Station o B4 M Y M
L : ' ' : a0, o
Longos Creek = ¥ Box culvert/Sluice : —— - s DlKE OF MALABON RIVER
STA.0+000 : L _ ‘D}: ] e eliiio _
S S . < p B0
:M‘A~9- Coasta‘l_'Dike : 2 Box culvert!Sluice - F—gr R .
- : . _ appurtenant to ' N . '(';T_'SHCOOASTAL DIKE
. Pump Station S 10 —¥8L 1.0
e e E g]:mméi-—* g 9.0
it Estero Harala " hox calyer A pamper waLe
MA-11 - Estero Marala 12 ~ -Box culvert/Siuide . . _ems OF ESTERO MaRALA
STA.(+950 appurtenant o - 4.0 40 G"_ ho
: . 105 £.6L1L0.
Purp Station of:% 2o Ve

. ) o : : ' ¥ ;35 'PARAPET WALL OF NAVOTAS RIVER
- i T 30 GL.11.6
Dagat Dagatan - . * - BoX .culvertISlu_ice . E_&,m
- Havotas R. : < EaNY
L USTAL 24250
ROTE: Design discharge of "*" presents that the gate size is determined from its maintenance function.
Design discharge ‘of "Ha\n presents that the gate size is determined consideriﬂg navigatin of vessels.
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Table 7.3-4(1/2} COST BREAKDOHN.'OF THE OPTIMUM DRAINAGE SYSTEM FOR MALABON-NAVOTAS
DRATNAGE IMPROVEHENT PROJECT

: 1U$$"132¥e'ﬁ;21_.3pe'50‘ ST

- 207 -

Work Item Feature Unit Quahtity _Total Foreign Currency Local Cur*rency
: ' ' “(1000P) {1000P) . (IOUQP}.

1 North of Malaben River 340,714 296,995 43,719
Preparatory Works *1) s 1 - 56,796 49,499 7,286
Ring Dike- =~ = . m 15,800 - 27,918 23,730" - 4,188

Coastal Dike(w/ revetment) EL.13.5m/H<2.5m m 5,700 : C =
River Dike{w/ revetment) Raising H=Im m 3,500.
Ring Dike(w/o revetmant) Raising H=1m m - 6,700
Embankment cu.m 184,500 7,380 6,273 1,107
Revetment . 8g.m 34,200 20,538 17,857 : 7'.’)_,_081
Chanrie) Horks 1,600 7,952 Lo S
Drainage ‘channel impvt. it - 600 852 724 128
Const. of open channe) m 1,000 7,100 5,680 1,420
Lateral m 31,200 15,600 12,480 3,120
puip 3sites cums 25 159,000 151,060 7,950
cu.ms 2 26,000 24,700 1,300
CULMS. 3. 39,000 . 37,080 1,850 .
cums - - 20, 94,000 89300 . 4,700
Sluice Gate 7sites ton 150 73,458 60,236 13,222
Box culvert type 2.5m*3.3m*2n0:  ton 14 6,168 - 5‘_304 ' 1,166
Open channel type . 5.1m*10.m - ‘ton .30 . 13,860 11,365 - 2,485
Open channel type A4, 0m*10.m ton 20 4,240 S N 1,663
Open channel type 4.0m*10.m ton 20 9,240 1,571 1,663
Open channel type = 4.5m*10.m ton 25 11,550 9,471 2,019
Open chanpel type  4.0m*10.m ton 20 9,240 1,517 1,663
Open channel {ype 5,0m*10.m ton 30 13,860 . 11,365" 2,495
Navigation Lock 98,650 83,374 15,276
Preparatory Horks *1) /s 1 16,442 113,896 2,546
Excavation ‘cu.m 9,000 495 a1 SRR
packfitl cu.n 250,000 10,000 8,500 1,500
Riprap sq.m 900 .90 T A S .14
RC-pile m 3,9501 . 1,185 1,007 . . 178
Revetment sg.m 3,800 .. 2,280 1,938 342
Hass concrete _eum 340. . 510 - 434 7
Reinforced cencrete cilan 9,800 39,200 - 33,320 - 5,880
Steel sheet pile sg.m 1,000 3,500 3,325 175
Gate ) “ton .. 180" 24,948 20,457 4,491
- CONTINUED -



Table 7. 3 a(2/2) - COST BREAKDONH UF THE OPTIMUM DRAINAGE SYSTEM FOR MALABON- NAVOTAS

DRAINAGE IMPROVEMENT PROJECT

. 1US§=132Ven=21.3Peso

York Item Feature Unit  Quantity Iotai Foreign Currency . Local Currency
_ (1000))  (10007) (1000P)
3 South of Malabon River 983,950 235,916 48,034
Preparatory Works *1). s 1 47,325 39,319 8,006
‘Ring Dike : ©mc 13,200 61,506 49,900 11,606
Coastal Dike{w/ revetment) £L.13.5m/H=2.5m m 1,100
River Dike{w/ revetment) Raising H=lm m 3,600
Parapet Hall,reinforced conc. Som - 8,500 i
Enbankment cu.m 133,200 5,328 4,529 799
Revetment 7 sq.m 14,300 8,578 7,291 :
~ Reinforced concrete cu.m 11,900 47,600 - 38,080 1,287
Channel Works i 2,400 16,759 : .
Drainage channel: impvt. 0 700 1,274 1,083 191
.. Const. of open.channel m 960 5,085 4,068 1,017
 Const. of closéd channel m 800 10,400 - 8,320 2,080
Lateral m 5,900 2,950 - 2,360 - 590
Purp Isites cu.ms 10 130,000 123,500 6,500
“eums 4 52,000 49,800 .0 2,500
cuLis 2 26,000 24,700 . 1,300
cu.ms 4 §2,000 49,400 2,600
Sluice Gata' Gsites, . ton. 55 - 25,410 20,836 4,574
Box.culvert type = 2.5m*4.2m*3no.  ton 24 11,088 9,002 °
Box culvert type 4.5m*4. 0m ton 12 5,544 4,546
Box culvert type 2.0n*2 0 ton’ 3 1,386 1,137
Box -culvert type 2.0m*4,0m*2no:  -ten 12 5 5445_ © 4,546 -
Bax culvert tipe 2:0m*3. 0 " ton q 1,848 1,515
- Sub-Total(1+2+3) | - '; 723,313 616,285 107,029
4 Administration *2) s 1 e 0 36,166
5 Engineering, Services /s 1. 85,200 76,680 8,520
& Physical cdﬁiingéncy ) Vs 1. 84,468 69,296 15,171
7 Land Acquisition & Compensat1on ha 28 109, 200 _ 0 109, 200
' Tota1(1+z+3+4+5+ﬁ+n 1,098,317 762,261 276,086
8 Price Contingency *) - 76,936 o 76,936
9 Grand Total “ " : . 1,115,282 762,261 353,021

Notes

1} 20% of maan civi works

2} 5% of main civil works{1+2+3)iw- :

3):10% of {142434448)

_4) 0% for fore1gn currency and 6% for loca1 currency
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Table 7.3-6 - INUNDATION WATER LEVEL WITH AND YITHOUT PROJECT
FOR MALABON - NAVOTAS -

Haximuin Inundation Water Level (E.L.m)

Rame 0f =0 cememcmveccmcemveramesmo oo 0 s .

Sub- SR, S3¥r. BoYe. S10-Ye. 30-Ye. o 50-Yr. -mt-)_;r"
drainage W/ or W/0 Return Return Return Return  Return Return . Return
Area _ - Project ;Period ‘Pertod Peried Period Period Period Period:
MA-1.  ' WO 107 10.82 1.8 10.98  11.05 .07 111
W - - L e s 1000 10.97

MAZ2 | WO 1073 1077 1083 10.62  11.03  11.07 1111 .
W C 0 10871092 10,89

W3 WO L0t 1108 1113 21 133 1130 1147
| .wf: o R 108 10.91 o 1103

W WO | i11..o_5 NGB 2 19 1L 1L 14t
W - - - 0.8 1091 1097 1.03
W5 W0 O IL14 1L.20 1128 1141 1156 1163  1L71
W - . 1082 1081 1097 11.03

WA W0 1099 102 1105 LIl 123 1125 M3
W - - 10.92 10.98 11,02 1_1.05-'
MAS W6 1129 1132 1137 1145 11.56 11,60 1167
l. 'H_I' - - - 11.21 "11.23 il.24 11,26
wma y:}o 1L 1.7 1124 1137 1153 1059 1166
W/ . - . 092 1095 1097 11.00
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Table 7.3-7 CALCULATION OF ANNUAL AVERAGE: BENEFIT FOR -
HALABON-HAVOTAS DRAINAGE IHMPROVEMENT PROJECT

Unit: million paso

FLOOD FLOOD DAMAGE = : T
RETURN . wuums b . REDUCTION  AVERAGE . EXPECTATION.  BENEFIT .
PERIOD  W/0 PROJECT W/ PROJECT = : O L
------ S e e - 99,2 - 0.50000 . - 49.6 -
2-yr ©198.4 0.0 198,48, vmmam e e S e
------------------------------------------------ 200.7 - - 0.16667, 35.0
3-y 221.1 0.0 13 Y N e st
------------------------- e e 235.3  0.13333 31.4
Byt 249.5 0.0 240,5 wosnioimmmmsasmeom oo oamaann
------------------------------------------------ 224.4 - 6.10000 = 22:4
10-yr 283.8 84.5 199,3 wasmrmasmancmmnanmnn s DG e
------------------------------------------------ 219:8 . 0.06667 14.7
30-yr 371.3 131.0 DA, 3 oo e e
------------------------ e I 235.5- . 0.01333 3.1
50-yr. 391.0 160.4 230,6 vommmmmsmndean s Sm e e
i i S wmmamnan . 236.0 0.01000°- - 2.4
100-yr 428.8 187.3 241,5 —---- I

TOTAL 1585
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Table 7.3-8  ANNUAL CASH FLOW FOR HALABON-NAVOTAS

DRAINAGE TMPROVEMENT PROEJCT -

Untt & Million Peso '

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

~ ANNUAL
AVERAGE
- BENEFIT

~ AHNUAL -

cAsH
FLOW

1 1091 118.5 54.6
2 1992 - 289:3 54.6
-3 1993 223.1
4 1994 205.3
5 1995 - 9.7
- 6. - 1996 9.7
71997 9.7
8 1998 9.7
9 1009 9.7
10 2000 9.7
11 2001 9.7
12 2002 9.7
13 2003 9.7
14. 2004 9.7
15 2005 9.7
16 2006- 9.7
17 2007 g.7
i8 2008 9.7
19 2004 9.7
20 2010 9,7
21 2011 9.7
2 2012 9.7
23 2013 9,7
24 2014 9.7
25 2015 9.7
26 2016, 9.7
27 2017 9.7
28 2018 9.7
29 2019 9.7
30, 2020 9.7
31 .. 2001 9.7
32 2022 9.7
33 72023 9.7
34, . 2024 9.7
35 2025 9.7
36 2026 9.7
37 2027 9.7
38 2028 9.7
39 2029 9.7
a0 . 12030 9.7

e e v = om .
D B L N e R B N e e |

e
e B

9.7
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Tabte 7. 4 1(173) " CONDITION OF LAND SIDE AREA U'IILIZATIOH AND TOPOGRAPHY
{AT THE Low BANK ELEVATION SECTIONS)

Station Ex1sting Elevation . Deslgned_ Elavation (:qndl tion of Land Sido
) Ho. () ?;')‘k @ Gm“d ) "i:#‘ Y '::;‘ (5) ?mi ©utiHzatton ° Topogr aphy
0fflce compound
R 12.90 11.20 12.07 13.07 2.47 (Hln.' of Budget) : Flat Yand
HO. BO05 e o o mmorm oo o o o e e e e e o S S s s
L 11,50 11.50 . 12.07 13.07 .57 . Factory compound Flat land
R 11.50 11.80 12.08 13.08 1.58 Hospitat compound Flat land
TTSETS UL SRSV RIESESSEEESE LR PEE S EEEERINTE S S PR s S SRE S S --
L 12.20 12,50 13.08 0.88 Factury cormound Flat land
R 11.70 12.10 12.09 13.09. 1. Hospttal: compound
Ho, 54305  -come-vmimun SO - - - ‘
L 12,10 12.20 13.09 0.99 Factory compound “Fiat land
&8 12.30 11.90 12,28 . 13.28 D.98. - Matacananig Palage ' Flat land
Ho. 54605  m=rrmm=mdmmccmeemmrem—ecann i N e
: L 12.10 i2.30 12.28 13.28 113 Sante Banez Flood - Flat land
: Gate - " -
R 11.90 11.80 12.46 13.45 1.56  Malacanang Palace . Flat land
Ho. 64195 U SRS S EE R
L 12.70 12,30 12.46 13.48 0.76 Malacanang Park - ' Flat land
(Open_spacs)
' . Malacanang ) .
R 11.90 11.90 12.50 13.50 1.60 Adn. Office' ©.. Flat land
Ho, B+360  —oo—wremimmmmmmmmme oo S -- :
L 12.90 12.50 12.50 13.50 0.60 Halacanang Park ’ flat land
(Open space) :
Avites Pump. Station
R 11.50 11,50 12.54 13.54 2.04 (Residantial area) Flood land
Ho, 6+480 o o e mmm————————— S s e E e S e s mm o e
L 12.00 12.10 12.54 13.54 1.54  Matacahang Park’ - - 'Flood vand
{ooen ipace)
R 13.00 1140 12.58 13.58 0.58  Factory compound. Flat land
Ho. 64650  —re-sumuomom—oeo . UL PPV PP S
L 13,00 13.80 12.58 13.58 0.58 Ma)acanang Park Flat Tand
(Open space)
R t3.20 13.90 12.63 13.63 0.43 Factorg compound Flat land
Ho, 6+790 -----ﬁ-w«-u-----------------—--—------~—u----------------—------------------n-w.u_- ------------
L 12.20 12.40 17.63 13.63 1.43 . Officd compound - Flat land
— (CIty Englneer’s Offfc )
"MHo. 54895
OFfiéé compbund
. (Open space}
7 12.50 12,90 12.72 13.72 1.22 - - Unknown. - - Flat land
tio. 74095 USRS S-S ESUUS S PR - - e e e
. L 12.50 12.40 12.72 13.72 122 Facto.y conpound Flat land
(PNOC)
R 12.30 13.00 12.76 13.76 1.46 - Unknown - flat land
HO, 74295  mmmommm oo e -- Rt
L 12.70 12.50 12.76 13.76 1.08 Factory cempound Flat land
R 13.00 13.80 12.83 13.83° U0.83  PUP compound © .Flat land
o, 7+470 T P LR EEES ST S S
L 12.40 12.40 12.83 Factory (Philippine Flat land

Sheil) compound
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Table 7.4-1(2/3) -CONDITION OF LAND,SIDE AREA UTILIZATION AND TOPOGRAPHY
{AY THE LOW BARK ELEVATION SECTIONS)

$tation

Existing £levation

Designod Elovation

Condition of Land Side

Mo,

Ho. (1) 6ank {2y Ground (3) WL, {4y Wai1 {5) 4-1 -
T . . Utiitzation Topograph
: m) () () () {m) pograpty
R 12.60 13,20 12190 13.90 1.30  PUP compound Flat tand
Y TS L
L 11.70 11.80 12.90 13.90 2.20 Factory (Philippina  Flat land
) : ' Sheii) compound
] - R 12.20 13.00 12.97 15.9? 1.77 Peirnn Terminal Flat Yand
Ho. 74845 . ---_-~h------n_-___---_-_-_-_nu_________-_____-___--_-_-___n_T--;------;-_-_----;-u_ﬁ ..........
L 13.00 12.40 12.97 13.97 0.97 Factory compound Flat land
) R 12.10 12.70 13.21 14,21 2;11 : Housing area “ L HiNbY land
LT X (¥ 0
: L 13.2¢ 13.20 13.21 14,21 1.01 Patron Terminal Flat land
R 12.60 "12.70 13.23 14,23 - 2.23 Hoﬁsing area _. Fiat land
HO, 94075 wh e sl e e m et b i aem s ———————
i 13.20 13.40 13.23 14.23 1.03 Petren Terminal ~ Flat Tand
: f 12.00 12.70 14.24 2.24 - Housing area Fiat land
No. 94225 L e s £ L i o o el oo
L 13.00 13.40 14.2¢ .24 Factory corpound N Flat land
) R 12.40 13.00 13.25 14.25 1.85 Factory compound - Flat land
O OO el mmamas
L 12.60 13.40 13.25 14.25 1.85 Factory compound Flat land
Factory cempound
R 13.20 12,50 13.27 14.27 1.07 (Marcere Steel) - - Flat land
Ho. 94895 = ———cucsvucvnrammne mmmm—m— e B L L L TR R mmmmmm e mmm e —mmmmho s
t 13.40 13.30 13.27 14.27 0.87  Housing area Flat land
R 13.80 13.80 13:33 14.33 0.53  Houslng area flat land
Ho. 104495 - S Uy S U U SO S U mnnones
: L 12.90 12.30 13.33 14.33 2.03 Market area " flat land
{Sta ‘Ana Market} :
R - 12.80 13.80 13.35 14.35 1.5 Mousing area ® . - Flat land
Ho. 104785 Joeiismmimm e e e m e cbbemmEmm A Cmemomm e
- L 11.80 11.80 13.35 14.35 2.55 Housing area ) Fiat tand
Factory compound . _
©. R 13.00 13.30 13.36 14.46 1.46 ~ (Phimco Industry}. " Fiat land
T e g Srmmmmmm oo
’ i 13.90 13.90 13.36 14. 45 G.56 - Housing area Flat tand
R 11,60 12.30 13.38 14.38 2.78. . Migh school -corpound Flat land
Hoo 113165~ ot oo s s e e e B mmem
e SL 12,90 12,90 313.38 14.38 . 1.48 Housing area Flat land
L S 14,29 14.30 13.66 '14,66 0.46 Faétory compound Hitly land
T L1 et USRS, et SRR
BRI N 13.10 13.70 13.66 14.86 1.56 Factory compound Hilly land
{Colgata)
X R 14,20 14.20 13.67 14.67 0.47 - Congested housing arealilly land
HO. 158295  —=mwwnsmimos oo mmmm oo o BT . LS . SR
: : L 13.10 13.90 13.67 14.67 - 1.57 -

Cdngestéd houstng arealilly land




Table 7 4- 1(313) CONDITION oF lAHD SIDE AREA UTILI?ATIOH AHD TOPOGRAPHY
(AT THE LOW BARK ELEVATION SECI!OHS)

Station

Existing Elavation

Dasigund Eluvation

Condition of Land Slde

o, (1) Bank {2} Ground  {3) H.H.L. (4) Hall (5) -1 y
k Utitization Topagraph
{m) (n) (m) (m) m) . opogrephy
R 1&.40 15.10 13.68 14,68 0.28 Congastéd housing areatiily land
MO, BB S oo o e o o o e e e e L e s s
L 12.30 13.70 13.68 14.68 z2.38 Factory compound Hilly tand
R 12.70° 12.70 12.94 14,64 2.24  Factory compound Rilly land
T 111 e
L 12,90 13.40 13,94 14,94 2.04 . Congested housing areaFiat tand
R 13.10 13.10 13.95 14.95 1.85 Gpen space Hilly land
Ho. D780 —mmemmmmmmm o cws e ammmm e e e e e e
L 13.20 13.10 13.95 14.95 1.75 Office cnmpound -Flat land
- (Pasig Manpower)
R 12.10 12.30 13.96 14.95 2.85 Factory cqmbound__ Killy land
‘Ho. 04980 -« ——-—nen S SO R SR, ' ek
L 13.206 13.10 13.96 14,95 1.75 - Housing area Flat land
R 12.50 12.50 13.97 14.97 2.47 . Housing sros (Hi11y 1and
PR TS 1) SRS TSRS S ERR SRS SE SRR At
L 15,70 15.60 13.97 14,97 - .. Housing area Flal land
R 15.80 15.70 14.02 15.02 - Factory compound - H{lly land
Ho. 24145 B e T e L S o s S e e
L 12.30 12.50 14.02 15.02 2.72 Factory compound Frat tand
R 15,00 15.30 14103 15.03 0.03 Qoen space Hitty-tand
HO. 74320  =rmme—mc e o —m e m e mmmmmm M mLEE A iose o B R
L 13.40 13.40 14.03 15.03 1.63. . Factory compound Flat tand
_ R 13.00. 13.00 14.04 15.04 2.04  Factory compound Hi1ly land
Ho. 24510 - —-mmmmmmmmm e S - ————- fmmuui il dbes .- cmimmle-
’ L i4‘10 14.10 14.04 15.04 0f94 Housing area Ftat land
R 14.70 14.80 14.05 15.05 035 Housing area © H#11y land
Ho. 24710 —ommmrmmrmdm oo B T e B ana
L 15.40 15.40 14,05 15.05. - Houslng area - :Flat land
R 12.70 13.20 14.07 15.07 2.37  Housing area Hilly tand
HO. 24910 . mommm o oo s m e oo e h e D e s
L 14.30 14.40 14.07 15.07 0.77  Houslng area Flat tand -
S 13.00 13.10 14.08 15.08 2.08 - Housing area BTy tand
Ra. 34100 soem oo e e e b s e e o R e -
L 15.00 15.00 14.08 15.08 0.08  Housing area - Flat land
R 14.00 14.20 14.13 13.13 - Open space Hilly tand
N0, BHUBD oo oo e Tk e s
L 12,40, 12,30 14.13 13.13 0.73 Housing araa‘,. Flat land
R 16.50° 13.50 14,14 15.14 - Housing area HiTly fand
No, 44280  =moen-= - i ST T O R
L 16.50 12.70 14.14 15.14 ~. . Holsing area. . - Flat'land
R 12.00 - 12.00 14.15 15.15 3.15 .Factorj corpound Hilly land
HOu A#A70  mmmmrmmmm e oo oy e e e e e e e D S S A A e ek gk o
L 16.10 16.20 14.15 15.15 - Factury corpound Flat tand .




Jable 7.4—2"' COST BREAKDOWN OF THE OPTINUM PLAN FOR .PASIG-HARIKIHA RIVER IMPROVEMENT PROJECT

1US§=132Yen=21. 3Peso

“-HOI‘I: Item' ' : © Feature = Unit Quah;;'::y ~ Total foreig;gur'rency Local C-urrency
S - : (1000P) (1000P) {1000p)
1 River 1nprovement R o ' ' 718,313 611,645 106,668
River Mouth/San Juan C. L=8735m . : . 494,093 418,307 75,786
. Preparatory Works - s N | 117,679 199,629 18,050
Excavation ' T cuan 2,334, ouo C 305,754 . 259,891 45,863
Parapet waHIRiver‘ wall i cu.m 3.0 9,000 - 7,650 1,350
- Revetmant’ sq:m 40, 000 24,000 20,400 3,600
 Steel sheet ' sq.m 5 000 17,500 16,625 875
Reconst., Pandacan b 1dge L=140m sq.in "840 20,160 - 14, 112 6,048
*San Juan €. fNapindan e . L=9760m _ , 159,750 137,259 22,491
preparatory Horks R s 1. 4,750 . 39, 300 . 6,441
 Excavation. ' : St 300,000 . 37,500 . 31,875 8,625
Parapet waﬂlRiver wan - : Ccu.m 10,000 - 30,000 - 25,500 4,500
Revetment ' sq.m - 60,000 36,000 30,600 o 5,400
- Steel sheet . : _ Coosq.am 3,000 10,500 - 9,975 - 525
Napindan C./M.C.G. s. A Le5580m 28,170 24,385 3,785
Preparatory Works S . AUs - 1 5,170 4,935 s
Excavation R cim 100000 - 9.500 _ 8,075 . 1,426
Embankment = . cu.m 10.000 - 400 340 .. 60
Paraget walt{River vall cu.m 1,600 3,000 2,550 45D
_ Revetment , _ © sgum 10,000 6,000 5,100 § 950
Steel sheet . . : e sq.0 1,000 © 3,500 © 3,325 _ 175
H.C.G.S. /Hangahan C: SO L=am ' 17,520 18,312 2,208
Preparatory Horks ‘- e s R 2,020 - 2,562 368
Excavation ' ' cumm 100,000 6,900 5,865 © 1,035
. Parapet. walElRive'r wall . cu.m 1,000 3,000 2,550 450
Revetment . sq.m 2,000 1,200 1,020 . 180
Steel sheet . -~ C sq.m 1,000 T 13,500, .. 3,325 SRS ¥
Hangahan C./STA.7+425 = . L=790m 18,780 16,383 2,397
: _Prepar'atory Wm*ks - s 1 3,13 2,731 C. . 400
‘Excavation S o 50,009 a5 4,038 ‘13
Embankrent . , : T 5000 ... 200 : 170 - 30
Parapet waHlRwer' wan SR T | 2,600 6,600 CO5,100 . 900
Revetinent - ‘S 2,000 1,200 ¢ 1,020 189
Steel sheet - S P ©SqLA 11,000 -3,500 3,325 .- 175
2 tarikina coﬁirol Gate Structuré TTTTss600 . 116,147 - 22,483
: Preparatory Horks _ /s 1 23,100 19,358 3,742
" Excavation - ' cum 30,000 7,000 . 5,950 1,050
Embankment : . L Cu.m 6,000 203000 ‘255 45
Concrete o cuom 22,000 . 62,000 52,700 . 95300
“Gate (10,1m*17.5m*2no. ) _ fon 300 46,200 ;37,884 8316
 Sub- Tota;(1+§i T R [ gE6,013 721,702 129,121
3 Administration *) S /s 1 12,846 0 42,846
A Engineering Services © - - Ys 1 127,800 115,020 12,780
5 Physical Cotingency *2} AR '_ s 1 102, 756 : 84.281 18,475
B Land Acquisition & Compensation " ha 7 :_160 000, S ' .0 - 160,000
Total(1+§2§$&l§$é§' e T L 290 318 027,003 363,222
7 Pricg Cotingency *3) T 110 675 0 110,675
8 Grand Total . - _5.:1 - ;f f= R : .=';1 ‘1, 400 990 . 927,003 . 473,896
Hotes.‘ e - ' R ‘ : e
1); 5% of main civil works(1+2)

2)110% of (1+2+3+4) :
3); 0% for foreign currecy anci 6’5 for local currency
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Table 7.4<4 CALCULATION OF ANNUAL AVERAGE ‘BENEFIT FOR
PASIG-MARIKINA RIVER IMPROVEMENT PROJECT

Unit : miliion peso

TS

FLOOD ~ FLOOD DAMAGE o
RETURN *+ mmrimo s csimmmmsvmmmaniumee REDUCTION  AVERAGE - EXPECTATION  BENEFIT
PERIOD - W/ PRIOJECT W/ PRJOJECT : R
ot e et et 56,0 0.50000 28.0
2-y7, 112,0 0.0 1120 mommcmmmmm e m e e —————————
N o i 219.1 0.30000 '65.7
By - 326.2 0.0 326,2 mmmeccmimm s mCmmmmm e m
i e i ol o S i i = 470.1 D,10000 42,0
10-yr +513.9 6.0 R
- m—— - -- 757.2 0.05000 37.9
20-yr, 1,800,5 0.0 1,000.5 ~-nsimmm e e e e
----- e s st f e i ], 0271 0.01667 17.1
30-yr 1,083.7 0.0 1,053.7 ~-mcmmmms oo e
e i o e 526.8 - 0.01333 7.0
50-yr. 1,261.9 1,261.9 0.0 mommmame s s
b i e i e e s e e e i 0.0 0.01000 0.0
100-yr 1,440.6 1,440.6 0.0 = mm oo mmmmedmdmm e
197.7
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Table.7.4-5 ANHUAL CASH FLOW FOR.PASIG-MARIKINA RIVER -
IHPROVEMENT PROJECT. ’

o e L g oy P A D U o e 5 T L ek ol B b P e 4 ) o o ke 0 g R A AT A ek

oy

ECOROMIC COST Co L
B0, YEAR mmsmsmmm oo e d e i e s e ' ARNUAL - ANNUAL
CONSTRUC-  LAND S © AVERAGE - ! CASH
TION  ACQUISITION - OMR  TOTAL - - BENEFIT -~ . FLOM -
1198 120.5 53.3 173.8 o {173.8).
2 1992 - 295.5 53.3 . 348.8° . 39.5. .- (309.3)
3.0 1993 . 278.2 533 . 331.5 S79.0 0 (252.4),
4 1994 . 164.5 : 164.5 . 118.6- . (45.9) .
5 1995 158.6 ©158.6 0 0 1582 . {0:8)
6 1996 o 5.0 - . 8.0 . 1977 0 - 1027
7 1997 - : ‘ -0 DV Y IR 170 S U -2y e
8 . 1998 . 5.0 S B0 197 - 192.7
9 . 1999 o S50 . 5.0 L1977 1027
0 2000 - 50 5.0 . <1077 - 1927 -
1 260 : 5.0 < B0 119727 102.7 %
12 2002 - 5.0 5.0 - 197,7 - ©192.7
13. 2003 5.0 .50 1197.7 192:7.
14 2004 8.0 - 50 1977 - 1927
15 2005 5.0 5.0 197.7 192.7
16 2006 5.0 60 1977 192.7
17 2007 5.0 5.0 197.7 192.7
18 2008 6.0 5.0 197.7 192.7
19 2009 5.0 R 197.7 192.7
20 2010 5.0 5.0 ©197.7 192.7
21 - 2011 5.0 5.0 197.7 192.7
2 2012 5.0 5.0 . 187.7 192.7.
23 2013 5.0 5.0 197.7 192.7
24 2014 5.0 5.0 197.7 182.7
25 2015 5.0 5.0 - 197.7 . 192.7
26 . 2016 : 50 5.0 197,7 192.7
27 2017 5,0 5.0 197.7 192.7
28 2018 © 5.0 5.0 197.7 192.7
29 2019 5.0 5.0 197.7 °  192.7
30 2020 5.0 50 - 107.7 192.7
31 2021 5.0 5.0 197.7 . 192.7
32 2022 5.0 5.0 197.7 192.7
33 2023 5.0 5.0 - 197.7 192.7
34 2024 5.0 8.0 1977 192.7
35 2025 5.0 5.0 197.7 192.7
36 2026 5.0 5.0 197.7 192.7
37 2027 5.0 5.0 . 197.7 1827
38 2028 : 50 5.0 197.7 © .192.7
39 2029 ' 5.0 5.0 1977 192.7°
40 2030 5.0 5.0 197.7 . 192.7
IRR = 16.07%
B/IL = 1,07
NPV = 56.54

i A Bl A B B R G B e i e e W VY 7 A A 6 S b o o M e o o o L U L 48 Y P
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