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. Elevation GCondition of Drillin Water Table | Water Table
River Bank Borehole Station DPWH Area, By Land org Level Elevation
No. (km) MLLW Offshore (GL-m) (m)
left BHPL-01 6.40 13.382| By Land 3.55 9.832
BHPL-02 6.45 9.310 Off Shore 1.77 7.540
BHPL-03 3.15 11.981| By Land 1.90 10.081
island BHPL-04 3.20 12.114| By Land 1.30 10.814
BHPL-05 3.25 12.218| By Land 1.43 10.788
BHPL-06 3.30 12.105 By Land 2.40 9.705
BHUP-01 11.55 13.010f By Land 2.28 10.730
BHUP-02 12.03 13.660f By Land 2.30 11.360
BHUP-03 13.90 7.490 Off Shore 1.52 5.970
left BHUP-04 15.35 7.590 Off Shore 1.80 5.790
BHUP-05 15.50 7.420 Off Shore 1.20 6.220
BHUP-06 15.83 8.730 Off Shore 1.50 7.230
BHUP-07 16.20 9.290 Off Shore 0.73 8.560
Pasig BHUP-22 10.25 13.265| By Land 2.65 10.615
BHUP-08 10.95 8.590 Off Shore 2.30 6.290
BHUP-09 11.00 7.910 Off Shore 2.80 5.110
BHUP-10 11.05 8.520 Off Shore 0.00 8.520
BHUP-11 11.15 9.000 Off Shore 0.00 9.000
BHUP-12 11.25 11.493| By Land 1.10 10.393
BHUP-13 13.80 14.089| By Land 3.47 10.619
right BHUP-14 13.98 14.148| By Land 2.78 11.368
BHUP-15 14.35 15.056] By Land 3.75 11.306
BHUP-16 14.48 15.385| By Land 4.30 11.085
BHUP-17 14.63 8.300 Off Shore 0.00 8.300
BHUP-18 14.98 14.175| By Land 2.25 11.925
BHUP-19 15.05 16.180| By Land 4.09 12.090
BHUP-20 15.48 14.559| By Land 2.60 11.959
BHUP-21 16.55 14.646] By Land 3.77 10.876
BHLM-01 1.00 12.898| By Land 2.65 10.248
BHLM-02 1.10 13.035| By Land 1.46 11.575
loft BHLM-03 1.50 14.737] By Land 2.50 12.237
BHLM-04 4.00 12.582| By Land 0.90 11.682
Marikina BHLM-05 4.30 13.241] By Land 1.01 12.231
BHLM-06 4.60 13.093| By Land 1.71 11.383
BHLM-07 3.00 11.592| By Land 3.55 8.042
right BHLM-08 3.10 13.288| By Land 2.60 10.688
BHLM-09 3.30 13.298| By Land 2.25 11.048
BHLM-10 1.05 12.941] By Land 1.50 11.441
BHLM-11 1.15 13.097| By Land 0.75 12.347
BHLM-12 1.20 13.112] By Land 0.80 12.312
BHLM-13 3.85 12.060| By Land 2.65 9.410
BHLM-14 4.05 12.796] By Land 1.00 11.796
left BHLM-15 4.10 13.041] By Land 1.20 11.841
BHLM-16 4.20 13.243| By Land 1.30 11.943
BHLM-17 4.40 13.235| By Land 0.80 12.435
BHLM-18 4.50 13.077] By Land 1.05 12.027
Marikina BHLM-19 4.55 13.000| By Land 1.10 11.900
add BHLM-20 4.65 13.029| By Land 1.20 11.829
BHLM-21 2.85 12.270| By Land 0.00 12.270
BHLM-22 2.90 11.710] By Land 0.00 11.710
BHLM-23 3.05 13.577] By Land 1.30 12.277
BHLM-24 3.15 13.320| By Land 1.45 11.870
right BHLM-25 3.20 13.283| By Land 1.00 12.283
BHLM-26 3.35 13.222| By Land 1.15 12.072
BHLM-27 3.50 12.480| By Land 0.80 11.680
BHLM-28 3.55 12.550| By Land 0.50 12.050
BHLM-29 3.60 12.010] By Land 0.61 11.400
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sample (station No.)

$-5 (0+400)

S-15 (1+300)

$-25 (2+200)

stabilizer Lime Gement Lime | Cement Lime [ Cement
[weight kg/m* | 50 | 100 | 150 [ 300 | 50 [ 100 [ 150 | 50 [ 100 | 150 | 50 | 100 [ 150 | 50 [ too [ 150 | 50 [ 100 | 150
sail type clay sandy clay sandy clay
natural unit weight g/cm’ 1.380 1.540 1.310
condition moisture content % 69 54 37
fine particle content % 67 24 23
cure 1day  |ac KkN/m? 17]  101] 86| 1.149] 5] 1.065] 2045] 152] 220 422] 253[ 1369 6354] 85] 152] 608] 625] 2,298] 3:600)
of 01| 237] 1082[ 101 1098 2721] 169] 101] 430 89| 1352] 4445 101] 152] 676] 862 3194 3,650
17 101] 270 1.267] 152] 777] 2.265] 101] 220 304] s58[ 1.149] 6084] s51] 101] 676] 558] 2.890] 4.698]
average 1] 01| 231 11e6] 113]  oso] 2.343] 141] 18o] 389[ s69[ 1.200[ 5627] 79| 135] 53] 682] 2.794] 3983]
unit weight g/cm® |_1.450] 1.450] 1.530] 1580] 1.415] 1525] 1515] 1630] 1625 1.655] 1.605] 1.680] 1.590] 1.630] 1.650] 1.725] 1640] 1695] 1.760
1.480] 1.500] 1.520] 1610] 1.490] 1510] 1555] 1670] 1615] 1.630] 1.695] 1.670] 1.630] 1.675] 1.650] 1680] 1650] 1.720[ 1.755
1.375| 1.485] 1510 1575] 1.490] 1475] 1525] 1600] 1610] 1.650] 1.640] 1.675] 1.665] 1.650] 1.625] 1.700] 1660[ 1690[ 1.720
average 1.435| 1.478] 1.520] 1588] 1.465] 1503] 1532 1633] 1617 1.645] 1.647] 1.675] 1.628] 1.652] 1.642] 1.702] 1650] 1.702[ 1.745
moisture content % 74] 69| 62 5o 69| so| so] as| 43| as| 7] 45| a6[ 45| a3 37 46| a1 40
77| e8] 61 50 e8] 37| 38] 45| 44| aa] 45| 44| a6 45| 44| 7]  a6[ 42 4
74| 67 6 49] 50| 39| 33[ a6] 43| 43| 45| 4] as] 47| 44| w7 47| 4] 4
average
cure 3day  |ac KkN/m? 51| 186] 237] 1386] 18] 1589 2501 152] 220] 389] 439] 1791] o058] 118] 152[ 946] 490 2366] 6,641
85| 68 186] o46] 203[ 1403 3042] 118] 270] 676] 59| 3481] 7571] 152 18] s79[ 879 2636 5881
average 68| 127 211] t1.1e6] 194] 1496] 2771 135] 245] 532 s40] 2636] 8314] 135] 135] 913[ e84] 2501] e.261
unit weight g/om® | 1455 1.465] 1.510] 1550] 1.460] 1520] 1535] 1635] 1675 1.640] 1.640] 1.600] 1.620] 1.610] 1.650] 1.680] 1580[ 1.740[ 1.750
1.420] 1.495] 1515] 1580] 1.480] 1520] 1535] 1615] 1.610] 1.670] 1.650] 1.650] 1.655] 1.610] 1.645] 1.690] 1605] 1695] 1.750
average 1.438] 1.480] 1513 1565 1.470] 1.520] 1.535] 1625 1643 1.655] 1.645] 1.625] 1.638] 1.610] 1.648] 1.685] 1.503] 1.718] 1.750
moisture content % 76| 71| e2| 4o 72 67| 64| as| 43| 44| a6 44| a3 a7 a3 so[ 4ol 4] 41
75| 71| 63| a9 72 67| 64| 47| 43| 44| 45| 44| a3[  as] a4[ 38[ ao] a3 41
average
cure 7day  |aqc kN/m? | 152] 85| 237] 1420 237] 1538] 3971] 203[ 321] 676] 12000 3.211] 10.106] 169] 152] 913] 811] 4005[ 6050
34] 118] 186] 1555 203[ 1622] 3718] 220] 338] 693 845] 2907] 10883] 186] 186] 963[ 811] 4732 4,259
average 93] 101] 211] 1487] 220[ 1580 3845] 211 330] 684] 1.022] 3059] 10494] 177] 169] 938[ 11| 4.368] 5154
unit weight g/om® | 1425 1470 1.500] 1580] 1470] 1525] 1500] 1625] 1680 1.625] 1.625] 1.680] 1.650 1.610] 1630] 1680] 1635] 1.740[ 1.755
1.410] 1.440] 1.505] 1570] 1.490] 1520[ 1.495] 1630] 1640 1.660] 1.660] 1.725] 1.690] 1.675] 1.655] 1695] 1650] 1.725] 1.690
average 1.418] 1.455] 1.503] 1575] 1.480] 1523[ 1.498[ 1.628] 1.660] 1.643] 1.643] 1.703] 1.670] 1.643] 1.643] 1.688] 1643[ 1.733[ 1.723
moisture content % 79] 76| 66| a9 15[ 14 71 46] 43 43] 45| a2[ 43| 45| 44| 30| 47 42 s
81 77] e8] 48] 76 7] 6ol 45| 44| as] 45| 43] 43 47 a5 3e[ 47| 3] 40
average
necessary  |oure 1day \g/m’ 178 67 153 39 126 44
condition [cure 3day ke/m° 180 58 127 47 118 43
(ac=400kN/m")|cure 7day kg/m® 173 57 110 35 116 45
sample S-34 (3+000) S-45 (4+000) S-55 (5+000)
stabilizer Lime GCement Lime | Cement [No Mix Lime | Cement [No Mix
weight ke/m* | 50 | 100 | 150 [ 300 | 50 [ 100 [ 150 | 50 [ 100 | 150 [ 50 | 100 [ 150 [ o 50 | 100 | 150 | 50 | 100 | 150 | o
sail type sludge sand sand
natural unit weight g/cm’ 1.570 1.870 1.800
condition  |moisture content % 54 26 33
fine particle content % 94 16 18
cure 1day  |ac WN/m? | 152] 186]  253] 1758] 169] 2.467] 4495] 5847] 8044] 8315] 4630 9,058] 15209] 2.434| 2.873] 2.248] 1082] 2822] 8399[ 11,559 1,504
135] 220 287] 1318] 85| 2.197] 4428] 4157] 8112] 7900 7.976] 7.976] 13012] 1622] 4157 2:839] 2738] 3.177] 5509 9,531 1,859
186] 152 321] 1251 118] 1741] 4495] 6760[ 8889 4202 5577] 6,827] 12.843] 2.434] 3650] 4.123] 2400[ 3785] 7841 9.430[ 1.605
average 158] 186 287] 1.284] 124] 2.135] 4473[ 5588 8348 6839 6.061] 7.954] 13688] 2.163] 3560] 3070] 2073[ 3262] 7.250[ 10,173 1.656
unit weight g/om® | 1.725] 1570 1.600] 1.730] 1.490] 1650] 1.720] 1.895] 1.845] 1.835] 1.770] 1.800] 1.880] - [ 1.800[ 1.785] 1.790[ 1.775] 1.815] 1.880] -
1.640| 1.620] 1.570] 1.710] 1560] 1.600[ 1680 1.815[ 1.785] 1.845] 1.860] 1.880] 1.955] - | 1.820] 1860] 1.800[ 1.825] 1.850] 1.810] -
1670 1.565] 1.590] 1.710] 1580] 1.650] 1.700] 1.890[ 1.820] 1.770] 1.790] 1.870] t1.945] - | 1.830] 1805] 1.780[ 1.815] 1.835] 1.770] -
average 1.678] 1.585] 1.587] 1.717] 1543] 1633[ 1.700] 1.867] 1.817] 1.817] 1.807] 1.850] 1.027] - | 1.817] 1817] 1.790] 1.805] 1.833] 1.820] -
moisture content % 3] 32 a4 37 54| 43  a3[ 28] 24| 25| 2o o[ 24 - 2] 29[ 31 35| 32] 30 -
36| 37| 38 37 55| a4 42| 28] 24| 25| 29[ 2] 23] - 28] 20| 20 33[ 36[ 33[ -
37] 35| 38 37 s5] as| 43| 28] 24] 26] 21 21 23] - 31 28] 30| 33 33 3| -
average
cure 3day  |ac KkN/m? 85| 186] 38o| 1521) 135] 3684 7537 6210 9497 4.799] 6.456] 10309 13452 - | 5306] 5230 2670 5543 9.971[ 11.086] -
135] 152] 237] 1436] 152] 1893] 5678] 7132 10376] 8990 6.692] 10.816] 14.364] - | 4.250] 4208] 2805[ 4.056] 9.227] 7.706] -
average 110] 169] 313] 1479 144] 2788[ 6.608[ 6675] 9937 6.895] 6.574] 10.562] 13.908] - | 4783[ 4723[ 2738 4799 9.509] 9.306] -
unit weight g/em® |_1.640] 1.590] 1.620] 1.760] 1590] 1680[ 1675] 1.850[ 1.840] 1.710] 1.840] 1.810] 1.885] - [ 1.860[ 1.800[ 1.745] 1.830[ 1.905] 1.810] -
1.660] 1.590] 1.630] 1.760] 1.560] 1.665] 1.680[ 1.875] 1.790] 1.810] 1.800] 1.870] 1.895] - [ 1.870] 1820[ 1.810[ 1.830] 1.820] 1.850] -
average 1.650| 1.590] 1.625] 1.760] 1575] 1673 1678] 1.863[ 1.815] 1.760] 1.820] t1.840] 1.890] - | 1.865] 1810[ 1.778] 1.830] 1.863] 1.830] -
moisture content % 45| 48] 44| 40| ss| as| as| 28] 24| 26| 24| 20| 24 - 30 28] 3t 33| 32] 30| -
45| 471 44| 30| 54| as| aa] 27| 24| 25] 26| 21 24| - 20|  20] 31 31 32| 34 -
average
cure 7day  |ac kN/m? | 304] 101] 321] 1758] 186] 3616] 6895] 9.227( 10038] 10,985 4.461] 10.647] 14702] - | 4225] 5543] 4225[ 5137] 10917] 14.026] -
135] 186 439] 2028] 152] 3616[ 7.165] 6819[ 11.086] 4.225] 5644] 11,525] 15209] - | 6.726] 5678] 3616 4.495[ 11.503] 12.674] -
average 220] 144|380 1,803 169| 3.616] 7.030] 8023 10562] 7.605] 5053[ 11.086] 14.956] - | 5475 5611] 3921] 4816] 11,255 13350 -
unit weight g/om® | 1.650| 1.565] 1.605] 1.770] 1590] 1.770] 1620] 1.870[ 1.840] 1.790] 1.790] 1.850] t1.940] - | 1.830] 1835] 1.700[ 1.820[ 1.740] 1.850] -
1595 1.580] 1.640] 1.760] 1590] 1.680[ 1.730[ 1.910[ 1.800] 1.670] 1.800] 1.850] 1.930] - | 1.795] 1.820[ 1.760] 1.865] 1.810] 1.800] -
average 1.623] 1.573] 1.623] 1.765] 1.590] 1.725] 1675] 1.890[ 1.820] 1.730] 1.795] 1.850] 1.935] - [ 1.813[ 1828] 1.730] 1.843] 1.775] 1.825] -
moisture content % 35] 31 32 38] 54| as| aa] 27| 26| 25| 26 21 24 - 30] 29| 27] 33 32 3] -
3] 35| 28] 37 55| 48] a3[ 27 25| 25] 24] 20] 23] - 28] 28] 20 33 32 3] -
average
necessary cure 1day kg/m® 167 57 0 [) - [) 0 -
condition cure 3day kg/m® 162 55 0 0 - [ -
(qc=400kN/m?)|cure 7day ke/m’ 152 54 0 - 0 -
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Design Peak Discharge
from CAD Time of Concentration Ros Runoff Coeff.| DISCHARGE | Existing Outlet| Required Outlet | Proposed Outlet
SERIAL NO. STATION A Inlet Time Drain Flow Time 25-Year c a Size Size Size Remarks
T Ld ‘ Hd Sd vd ‘ Td e Rainfall Int. ®
ha min m m - m/s min min mm/hr m’is mm mm mm

RIGHT BANK
DR HSP4 3+216 2447 0.24 7.0 26 0.3] 0.01154 2.1 0.2 7.2 2241 0.35 0.05 300 610 910
DR 35.1 3+658 664 0.07 7.0 19 0.2] 0.01053 2.1 0.2 7.2 224.6 0.65 0.03 75 300 300
DR 36.3 5+061 19663 1.97 7.0 321 0.4] 0.00125 1.5 3.6 10.6 198.1 0.74 0.80 900x660 910 910
DR 36.9 5+150 3168 0.32 7.0 48 0.2] 0.00417 2.1 0.4 7.4 222.5 0.80 0.16 400 800x800 800x800
DR 36.15 5+192 3885 0.39 7.0 49 0.2] 0.00408 2.1 0.4 7.4 222.4 0.80 0.19 1570x800 610 1570x800
DR 36.20 5+296 2827 0.28 7.0 49 0.3] 0.00612 2.1 0.4 7.4 222.4 0.80 0.14 500x470 800x800 800x800
DR 36.21 5+327 2063 0.21 7.0 53 0.3] 0.00566 2.1 0.4 7.4 2221 0.80 0.10 400x530 800x800 800x800
DR 36.23 5+350 2230 0.22 7.0 55 0.3] 0.00545 2.1 0.4 7.4 221.9 0.80 0.11 400x600 800x800 800x800
DR 36.24 5+352 3288 0.33 7.0 75 0.3] 0.00400 2.1 0.6 7.6 220.5 0.80 0.16 430x700 800x800 800x800
DR 37.4 5+562 5096 0.51 7.0 74 0.1] 0.00135 1.5 0.8 7.8 218.5 0.65 0.20 400x300 610 910
DR 40 6+342 16732 1.67 7.0 292 0.7] 0.00240 1.5 3.2 10.2 200.2 0.65 0.60 610 760 910
DR 42 6+413 11041 1.10 7.0 290 1.5 0.00517 2.1 23 9.3 206.8 0.65 0.41 600x690 610 910
DR 43 6+421 2911 0.29 7.0 88 0.5 0.00568 2.1 0.7 7.7 219.6 0.65 0.12 540 610 910
DR 44 6+455 7627 0.76 7.0 286 1.5] 0.00524 2.1 23 9.3 207.0 0.65 0.29 610 610 910
DR 44.1 6+479 7449 0.74 7.0 273 1.5 0.00549 2.1 2.2 9.2 207.8 0.65 0.28 700 610 910
DR 44.2 6+494 8953 0.90 7.0 182 0.8] 0.00440 2.1 1.4 8.4 213.3 0.69 0.37 600 610 910
DR68 8+242 23256 2.33 7.0 200 0.5 0.00250 1.5 2.2 9.2 207.3 0.65 0.87 600 910 910
DR69 8+350 22407 2.24 7.0 247 0.6] 0.00243 1.5 2.7 9.7 203.6 0.65 0.82 600 910 910
DR70 8+436 14330 1.43 7.0 159 0.6] 0.00377 2.1 1.3 8.3 214.8 0.65 0.56 500 760 910
DR70A 8+487 9607 0.96 7.0 182 0.6] 0.00330 2.1 1.4 8.4 213.3 0.65 0.37 400 610 910
DR70A.2 8+528 1288 0.13 7.0 30 0.3] 0.01000 2.1 0.2 7.2 223.8 0.65 0.05 400 610 910
DR70C 8+653 4599 0.46 7.0 52 0.4] 0.00769 2.1 0.4 7.4 222.2 0.65 0.18 300 610 910
DR71 8+686 5365 0.54 7.0 67 0.4] 0.00597 2.1 0.5 7.5 2211 0.65 0.21 300 610 910
DR74A 8+776 2857 0.29 7.0 140 0.3] 0.00214 1.5 1.6 8.6 212.4 0.69 0.12 700 760 910
DR74A.2 8+805 4641 0.46 7.0 144 0.3] 0.00208 1.5 1.6 8.6 2121 0.80 0.22 400 610 910
DR75 8+838 10758 1.08 7.0 163 0.3] 0.00184 1.5 1.8 8.8 210.4 0.77 0.48 600 760 910
DR76A 8+874 3069 0.31 7.0 130 0.3] 0.00231 1.5 1.4 8.4 213.3 0.80 0.15 700 760 910
DR76A.2 8+903 474 0.05 7.0 20 0.2] 0.01000 2.1 0.2 7.2 224.5 0.80 0.02 300 610 910
DR77A 8+914 4676 047 7.0 171 0.2] 0.00117 1.5 1.9 8.9 209.8 0.80 0.22 700 760 910
DR78 8+957 4408 0.44 7.0 154 0.2 0.00130 1.5 1.7 8.7 211.2 0.80 0.21 600 610 910
DR79A 8+977 2303 0.23 7.0 71 0.2] 0.00282 1.5 0.8 7.8 218.8 0.80 0.11 450 610 910
DR79A.5 8+993 1210 0.12 7.0 40 0.1] 0.00250 1.5 0.4 7.4 221.9 0.80 0.06 300 610 910
DR80 9+009 4334 0.43 7.0 105 0.3] 0.00286 1.5 1.2 8.2 215.6 0.80 0.21 600 610 910
DR81 9+046 2022 0.20 7.0 54 0.1] 0.00185 1.5 0.6 7.6 220.5 0.80 0.10 250x280 610 910
DR83.1 9+129 7252 0.73 7.0 89 0.2] 0.00225 1.5 1.0 8.0 2171 0.80 0.35 300x260 610 910
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Design Peak Discharge
from CAD Time of Concentration Ros Runoff Coeff.| DISCHARGE | Existing Outlet| Required Outlet | Proposed Outlet
SERIAL NO. STATION A Inlet Time Drain Flow Time 25-Year c a Size Size Size Remarks
Ti Ld Hd Sd vd Td Te Rainfall Int. ®
ha min m m - m/s min min mm/hr m’is mm mm mm

DR83.4 9+149 4924 0.49 7.0 131 0.2| 0.00153 1.5 1.5 8.5 213.2 0.65 0.19 300 610 910
DR83.5 9+193 5807 0.58 7.0 124 0.3] 0.00242 1.5 1.4 8.4 213.9 0.65 022 400 610 910
DR83.18 9+243 4515 0.45 7.0 122 0.2| 0.00164 1.5 1.4 8.4 2141 0.65 0.17 1700x700 610 2@910
DR83.21 9+266 4537 0.45 7.0 111 0.2| 0.00180 1.5 1.2 8.2 2151 0.65 0.18 410 610 910
DR83.23 9+289 3500 0.35 7.0 109 0.2| 0.00183 1.5 1.2 8.2 215.2 0.65 0.14 400 610 910
DR83.27 9+310 3564 0.36 7.0 101 0.2| 0.00198 1.5 1.1 8.1 216.0 0.65 0.14 200 610 910
DR83.29 9+327 543 0.05 7.0 20 0.1| 0.00250 1.5 0.2 7.2 2239 0.80 0.03 80 610 910
DR83.36 9+429 2327 0.23 7.0 72 0.3] 0.00417 2.1 0.6 7.6 220.7 0.80 0.11 300 610 910
DR83.46 9+455 2138 0.21 7.0 65 0.3] 0.00462 2.1 0.5 7.5 221.2 0.80 0.11 300 610 910
DR85 9+482 2238 0.22 7.0 61 0.3] 0.00492 2.1 0.5 7.5 2215 0.80 0.11 300 610 910
DR86 9+498 2001 0.20 7.0 63 0.3] 0.00476 2.1 0.5 7.5 2214 0.80 0.10 300 610 910
DR90 9+544 3119 0.31 7.0 77 0.3] 0.00390 2.1 0.6 7.6 220.4 0.80 0.15 620 610 910
DR90.2 9+564 2403 0.24 7.0 69 0.3] 0.00435 2.1 0.5 7.5 220.9 0.80 0.12 250 610 910
DR92A 9+589 1567 0.16 7.0 63 0.3| 0.00476 2.1 0.5 75 221.4 0.80 0.08 610 610 910
DR92A.5 9+601 817 0.08 7.0 49 0.2| 0.00408 2.1 0.4 74 222.4 0.80 0.04 210 610 910
DR93 9+608 929 0.09 7.0 44 0.2| 0.00455 2.1 0.3 73 222.7 0.80 0.05 200 610 910
DR95 9+637 1645 0.16 7.0 37 0.2| 0.00541 2.1 0.3 73 223.3 0.80 0.08 300 610 910
DR97 9+664 1618 0.16 7.0 50 0.2| 0.00400 2.1 0.4 74 222.3 0.80 0.08 610 610 910
DR98 9+678 1203 0.12 7.0 30 0.1| 0.00333 2.1 0.2 72 223.8 0.80 0.06 250 610 910
DR98.7 9+697 1407 0.14 7.0 34 0.2| 0.00588 2.1 0.3 73 223.5 0.80 0.07 140 610 910
DR99.1 9+771 1699 0.17 7.0 27 0.1| 0.00370 2.1 0.2 72 224.0 0.65 0.07 100 610 910
DR99.9 9+781 655 0.07 7.0 15 0.1| 0.00333 2.1 0.1 71 224.9 0.65 0.03 80 610 910
DR100 9+831 935 0.09 7.0 35 0.2| 0.00571 2.1 0.3 73 223.4 0.65 0.04 450 610 910
DR102.1 9+891 1201 0.12 7.0 24 0.1| 0.00417 2.1 0.2 72 224.2 0.65 0.05 450 610 910
DR102.6 9+895 5946 0.59 7.0 22 0.1| 0.00455 2.1 0.2 72 224.4 0.71 0.26 100 610 910
DR 117.2 10+977 6291 0.63 7.0 104 0.2| 0.00192 1.5 1.2 82 215.7 0.80 0.30 600x600 610 910
DR 117.3 11+006 2599 0.26 7.0 109 0.2| 0.00183 1.5 1.2 82 215.2 0.65 0.10 500x300 610 910
DR 117.5 11+046 2518 0.25 7.0 97 0.2| 0.00206 1.5 1.1 8.1 216.3 0.65 0.10 800x700 610 910
DR 117.6 11+048 3991 0.40 7.0 118 0.2| 0.00169 1.5 1.3 8.3 214.4 0.72 0.17 500x500 610 910
DR 117.9 11+138 5393 0.54 7.0 118 0.7| 0.00593 2.1 0.9 79 217.5 0.65 0.21 500 610 910
DR 117.10 11+176 4035 0.40 7.0 98 0.3| 0.00306 2.1 0.8 7.8 218.9 0.65 0.16 500 610 910
DR 117.12 11+232 4691 047 7.0 91 0.4 0.00440 2.1 0.7 77 219.4 0.65 0.19 400 610 910
DR 117B.6 114615 570 0.06 7.0 25 0.1] 0.00400 2.1 0.2 72 2241 0.35 0.01 100 300 300
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Design Peak Discharge

from CAD Time of Concentration Ros Runoff Coeff.| DISCHARGE | Existing Outlet| Required Outlet | Proposed Outlet
SERIALNO. |  STATION A Inlet Time Drain Flow Time 25-Year c a Size Size Size Remarks
Ti Ld Hd Sd vd Td Te Rainfall Int. ®
ha min m m - m/s min min mm/hr m’is mm mm mm

DR 117B.13 11+638 448 0.04 7.0 27 0.1| 0.00370 2.1 0.2 7.2 224.0 0.35 0.01 100 300 300
DR 117C.8 11+793 348 0.03 7.0 23 0.1| 0.00435 2.1 0.2 7.2 224.3 0.80 0.02 200 610 910
DR 170.1 13+604 11277 1.13 7.0 247 0.4| 0.00162 1.5 27 9.7 203.6 0.71 0.45 500 760 910
DR 171 13+630 26303 2.63 7.0 224 0.4| 0.00179 1.5 2.5 9.5 205.4 0.66 0.99 600 910 910
DR 172 13+707 6598 0.66 7.0 101 1.0] 0.00990 2.1 0.8 7.8 218.7 0.67 0.27 300 610 910
DR 172.6 13+733 2377 0.24 7.0 115 1.0] 0.00870 2.1 0.9 7.9 217.7 0.76 0.11 500 610 910
DR 173A 13+776 64014 6.40 7.0 485 1.0] 0.00206 1.5 5.4 12.4 187.3 0.78 2.60 600 1370 2@910
DR 173A.2 13+784 3848 0.38 7.0 159 1.0] 0.00629 2.1 1.3 8.3 214.8 0.80 0.18 500 610 910
DR 173A.25 13+858 7596 0.76 7.0 130 2.0 0.01538 2.1 1.0 8.0 216.7 0.80 0.37 300 610 910
DR 174 13+882 4318 0.43 7.0 90 2.0] 0.02222 2.1 0.7 7.7 219.5 0.80 0.21 300 610 910
DR 174.9 13+917 3444 0.34 7.0 65 2.0 0.03077 2.1 0.5 7.5 221.2 0.80 0.17 300 610 910
DR 174CA1 13+955 3154 0.32 7.0 80 2.0] 0.02500 2.1 0.6 7.6 220.2 0.80 0.15 500 610 910
DR 174C.3 13+969 411 0.04 7.0 23 2.0] 0.08696 2.1 0.2 7.2 224.3 0.80 0.02 200 610 910
DR 174C.7 14+028 5871 0.59 7.0 116 2.0] 0.01724 2.1 0.9 7.9 217.7 0.80 0.28 100 610 910
DR 174C.14 14+093 10143 1.01 7.0 95 2.0 0.02105 2.1 0.8 7.8 219.1 0.80 0.49 250 760 910
DR 174E 14+110 9235 0.92 7.0 157 2.0 0.01274 2.1 1.2 8.2 214.9 0.80 0.44 500 760 910
DR 174E.12 14+161 3317 0.33 7.0 54 0.5 0.00926 2.1 0.4 7.4 222.0 0.80 0.16 200 610 910
DR 174E.28 14+233 1920 0.19 7.0 29 0.2| 0.00690 2.1 0.2 7.2 223.8 0.80 0.10 100 610 910
DR 175 14+285 19600 1.96 7.0 177 2.0/ 0.01130 2.1 1.4 8.4 213.7 0.80 0.93 500 910 910
DR 177 14+319 8097 0.81 7.0 89 0.5 0.00562 2.1 0.7 7.7 219.5 0.80 0.40 500 610 910
DR 177.2 14+351 2627 0.26 7.0 83 0.5 0.00602 2.1 0.7 7.7 220.0 0.77 0.12 200 610 910
DR 178 14+382 3202 0.32 7.0 87 0.5 0.00575 2.1 0.7 7.7 219.7 0.77 0.15 350 800x800 800x800
DR 185 14+849 21561 216 7.0 207 3.0 0.01449 2.1 1.6 8.6 211.8 0.80 1.01 450 910 910
DR 189 14+899 2551 0.26 7.0 91 3.0 0.03297 2.1 0.7 7.7 219.4 0.80 0.12 300 610 910
DR 190 14+916 8143 0.81 7.0 205 3.0 0.01463 2.1 1.6 8.6 211.9 0.80 0.38 460 610 910
DR 191 14+924 6705 0.67 7.0 128 3.0] 0.02344 2.1 1.0 8.0 216.9 0.80 0.32 450 610 910
DR 193A 15+012 2791 0.28 7.0 79 0.5 0.00633 2.1 0.6 7.6 220.2 0.80 0.14 460 610 910
DR 193B 15+020 9089 0.91 7.0 146 3.0 0.02055 2.1 1.2 8.2 2157 0.80 0.44 500 760 910
DR 193B.1 15+023 13234 1.32 7.0 261 3.0 0.01149 2.1 21 9.1 208.5 0.80 0.61 700 760 910 COMBINED
DR 193C 15+025 101799 10.18 7.0 605 3.0] 0.00496 2.1 4.8 11.8 190.6 0.78 4.22 1560x1600 1350x1350 1600x1600
DR 193C.1 15+041 32349 3.23 7.0 233 3.0 0.01288 2.1 1.8 8.8 210.2 0.80 1.51 1200 1070 1220
DR 245.8 16+789 8509 0.85 7.0 108 3.0 0.02778 2.1 0.9 7.9 218.2 0.65 0.34 800 610 910
DR 245.9 16+798 6742 0.67 7.0 150 3.0 0.02000 2.1 1.2 8.2 215.4 0.65 0.26 600 610 910
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Design Peak Discharge

from CAD Time of Concentration Ros Runoff Coeff.| DISCHARGE | Existing Outlet| Required Outlet | Proposed Outlet
SERIAL NO. STATION A Inlet Time Drain Flow Time 25-Year c a Size Size Size Remarks
Ti Ld Hd Sd vd ‘ Td Te Rainfall Int. ®
ha min m m - m/s min min mm/hr m’is mm mm mm

LEFT BANK
DL 35.5 2+424 7529 0.75 7.0 58 0.2| 0.00345 2.1 0.5 7.5 221.7 0.35 0.16 300 610 910
DL 37.3 2+539 8173 0.82 7.0 121 0.2| 0.00165 1.5 1.3 8.3 2141 0.35 0.17 700x250 610 910
DL 37.6 2+552 3131 0.31 7.0 126 0.9 0.00714 2.1 1.0 8.0 217.0 0.65 0.12 700 610 910
ML 37.10 2+595 1850 0.19 7.0 94 0.9 0.00957 2.1 0.7 7.7 219.2 0.65 0.07 700 610 910 COMBINED
DL 37.11 2+605 2432 0.24 7.0 131 0.9 0.00687 2.1 1.0 8.0 216.7 0.65 0.10 5501000 610 910
DL 37.12 2+608 4843 0.48 7.0 126 0.9 0.00714 2.1 1.0 8.0 217.0 0.65 0.19 800 610 910
DL 40 2+858 1426 0.14 7.0 38 0.2| 0.00526 2.1 0.3 7.3 223.2 0.80 0.07 300 610 910
DL 41 2+877 2358 0.24 7.0 63 0.2| 0.00317 2.1 0.5 7.5 221.4 0.80 0.12 400 610 910
DL 41.1 2+888 1116 0.11 7.0 35 0.2| 0.00571 2.1 0.3 7.3 223.4 0.80 0.06 100 610 910
DL 42 2+898 738 0.07 7.0 35 0.2| 0.00571 2.1 0.3 7.3 223.4 0.80 0.04 300 610 910
DL 46 2+932 2847 0.28 7.0 86 0.2| 0.00233 1.5 1.0 8.0 217.4 0.80 0.14 700 610 910
DL 48 2+946 1772 0.18 7.0 89 0.2| 0.00225 1.5 1.0 8.0 2171 0.80 0.09 600 610 910
DL 48.2 2+955 407 0.04 7.0 40 0.2| 0.00500 2.1 0.3 7.3 223.0 0.80 0.02 300 610 910
DL 50 2+960 595 0.06 7.0 40 0.2| 0.00500 2.1 0.3 7.3 223.0 0.80 0.03 300 610 910
DL 51 2+978 973 0.10 7.0 38 0.2| 0.00526 2.1 0.3 7.3 223.2 0.80 0.05 300 610 910
DL 52 2+991 370 0.04 7.0 40 0.2| 0.00500 2.1 0.3 7.3 223.0 0.80 0.02 300 610 910
DL 53 2+998 460 0.05 7.0 52 0.2| 0.00385 2.1 0.4 7.4 222.2 0.80 0.02 700 610 910
DL 54 2+998 500 0.05 7.0 34 0.2| 0.00588 2.1 0.3 7.3 223.5 0.80 0.02 400 610 910
DL 56 3+007 2203 0.22 7.0 69 0.2| 0.00290 1.5 0.8 7.8 219.0 0.80 0.11 700 610 910
DL 57 3+026 116 0.01 7.0 10 0.2| 0.02000 2.1 0.1 71 225.3 0.80 0.01 300 610 910
DL 58 3+031 246 0.02 7.0 12 0.2| 0.01667 2.1 0.1 71 2251 0.80 0.01 300 610 910
DL 59 3+048 331 0.03 7.0 25 0.2| 0.00800 2.1 0.2 7.2 2241 0.80 0.02 300 610 910
DL 59.1 3+053 534 0.05 7.0 30 0.2| 0.00667 2.1 0.2 7.2 223.8 0.80 0.03 300 610 910
DL 59.2 3+063 405 0.04 7.0 32 0.2| 0.00625 2.1 0.3 7.3 223.6 0.80 0.02 200 610 910
DL 62A.6 6+159 6307 0.63 7.0 115 0.7| 0.00609 2.1 0.9 7.9 217.7 0.50 0.19 900 610 910
DL 62A.10 6+247 10948 1.09 7.0 273 0.2| 0.00073 1.0 4.6 11.6 192.1 0.65 0.38 100 300 300
DL 97.2 114512 1835 0.18 7.0 42 0.3| 0.00714 2.1 0.3 7.3 222.9 0.35 0.04 300 610 910
DL 97.6 11+550 1854 0.19 7.0 46 0.3] 0.00652 2.1 0.4 7.4 222.6 0.35 0.04 200 610 910
DL 97.8 11+581 2257 0.23 7.0 49 0.3] 0.00612 2.1 0.4 7.4 222.4 0.35 0.05 300 610 910
DL 97.10 11+618 1036 0.10 7.0 50 0.3] 0.00600 2.1 0.4 7.4 222.3 0.35 0.02 50x100 300 300
DL 113.12 13+845 11645 1.16 7.0 269 3.0 0.01115 2.1 21 9.1 208.0 0.76 0.50 300 760 910
DL 113.19 13+886 4929 0.49 7.0 63 0.2| 0.00317 2.1 0.5 7.5 221.4 0.55 0.17 100 610 910
DL 113.26 13+924 1118 0.11 7.0 61 0.2| 0.00328 2.1 0.5 7.5 221.5 0.35 0.02 300 610 910
DL 113.27 13+936 6390 0.64 7.0 137 3.0 0.02190 2.1 1.1 8.1 216.3 0.69 0.26 500 610 910
DL 113A 13+947 988 0.10 7.0 52 0.2| 0.00385 2.1 0.4 7.4 222.2 0.35 0.02 300 610 910
DL 113B.4 13+974 2414 0.24 7.0 73 0.2| 0.00274 1.5 0.8 7.8 218.6 0.35 0.05 300 610 910
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Design Peak Discharge

from CAD Time of Concentration Ros Runoff Coeff.| DISCHARGE | Existing Outlet| Required Outlet | Proposed Outlet
SERIAL NO. STATION A Inlet Time Drain Flow Time 25-Year c a Size Size Size Remarks
Ti Ld Hd Sd vd Td Te Rainfall Int. ®
ha min m m - m/s min min mm/hr m’is mm mm mm

DL 113B.9 13+997 8209 0.82 7.0 200 3.0 0.01500 2.1 1.6 8.6 212.2 0.71 0.34 500 610 910
DL 113B.10 14+002 1410 0.14 7.0 55 0.2| 0.00364 2.1 0.4 7.4 221.9 0.35 0.03 300 610 910
DL 113B.12 14+023 1107 0.11 7.0 53 0.2| 0.00377 2.1 0.4 7.4 2221 0.35 0.02 300 610 910
DL 113C 14+033 728 0.07 7.0 48 0.2| 0.00417 2.1 0.4 7.4 222.5 0.35 0.02 300 610 910
DL 113D 14+044 14410 1.44 7.0 209 3.0 0.01435 2.1 1.7 8.7 211.6 0.76 0.63 500 760 910
DL 113E 14+076 19158 1.92 7.0 304 3.0 0.00987 2.1 2.4 9.4 206.0 0.77 0.85 500 910 910
DL 113F 14+080 274 0.03 7.0 29 0.1| 0.00345 2.1 0.2 7.2 223.8 0.35 0.01 100 610 910
DL 113F.3 14+116 2319 0.23 7.0 48 0.3| 0.00625 2.1 0.4 7.4 222.5 0.38 0.05 200 610 910
DL 113F.17 14+176 1998 0.20 7.0 32 0.3] 0.00938 2.1 0.3 7.3 223.6 0.40 0.05 300 610 910
ML 113F.20 14+195 341 0.03 7.0 30 0.3] 0.01000 2.1 0.2 7.2 223.8 0.40 0.01 400 610 910 COMBINED
DL 113F.28 14+228 1480 0.15 7.0 22 0.3| 0.01364 2.1 0.2 7.2 224.4 0.44 0.04 200 610 910
DL 113F.38 14+260 670 0.07 7.0 19 0.1| 0.00526 2.1 0.2 7.2 224.6 0.52 0.02 250 610 910
DL126 15+358 9174 0.92 7.0 242 0.7| 0.00289 1.5 27 9.7 204.0 0.76 0.39 910 910 910
DL128 15+402 14253 1.43 7.0 235 0.7| 0.00298 1.5 2.6 9.6 204.5 0.72 0.58 900 910 910
DL129 15+455 14189 1.42 7.0 256 1.0] 0.00391 2.1 2.0 9.0 208.8 0.71 0.58 900 910 910
DL130 15+483 21835 218 7.0 224 1.0] 0.00446 2.1 1.8 8.8 210.7 0.66 0.84 850 910 910
DL131 15+522 24388 244 7.0 256 1.0] 0.00391 2.1 2.0 9.0 208.8 0.66 0.93 900 910 910
DL133A 15+779 26455 2.65 7.0 220 1.2] 0.00545 2.1 1.7 8.7 211.0 0.67 1.04 900 910 910
DL133B 15+829 27083 2.71 7.0 213 1.0] 0.00469 2.1 1.7 8.7 211.4 0.67 1.06 730 910 910
DL133C.4 15+966 19412 1.94 7.0 223 1.0] 0.00448 2.1 1.8 8.8 210.8 0.74 0.84 1000 1070 1070
DL133C.5 16+030 2156 0.22 7.0 57 0.7 0.01228 2.1 0.5 7.5 221.8 0.35 0.05 200 610 910
DL134 16+124 37651 3.77 7.0 227 1.0] 0.00441 2.1 1.8 8.8 210.5 0.74 1.63 700x700 1070 1070
DL134.5, DL135 16+203 60802 6.08 7.0 314 1.0] 0.00318 2.1 2.5 9.5 205.4 0.78 272 900, 1000 1070, 1070 1070, 1070
DL135.4 16+230 3358 0.34 7.0 85 0.4 0.00471 2.1 0.7 7.7 219.8 0.63 0.13 200 610 910
DL135.11 16+281 2553 0.26 7.0 34 0.2| 0.00588 2.1 0.3 7.3 223.5 0.62 0.10 100 460 460
DL135.22 16+309 1946 0.19 7.0 29 0.2| 0.00517 2.1 0.2 7.2 223.8 0.67 0.08 100 460 460
DL135.31 16+331 1960 0.20 7.0 30 0.2| 0.00667 2.1 0.2 7.2 223.8 0.67 0.08 50 460 460
DL135.33 16+348 10452 1.05 7.0 177 1.4] 0.00791 2.1 1.4 8.4 213.7 0.79 0.49 500 760 910
DL136 16+362 22262 2.23 7.0 182 1.5] 0.00824 2.1 1.4 8.4 213.3 0.78 1.03 900 910 910
DL136.7 16+409 3075 0.31 7.0 23 0.2| 0.00870 2.1 0.2 7.2 224.3 0.63 0.12 100 460 460
DL136.8 16+460 7850 0.79 7.0 130 0.8 0.00615 2.1 1.0 8.0 216.7 0.68 0.32 200 610 910
DL137 16+498 3269 0.33 7.0 52 0.3] 0.00577 2.1 0.4 7.4 222.2 0.62 0.13 300 610 910
DL138 16+510 2441 0.24 7.0 57 0.3| 0.00526 2.1 0.5 7.5 221.8 0.65 0.10 500 610 910
DL138.1 16+516 5996 0.60 7.0 127 2.0 0.01575 2.1 1.0 8.0 216.9 0.69 0.25 500x400 610 910
DL139 16+535 53493 5.35 7.0 412 2.0| 0.00485 2.1 3.3 10.3 200.0 0.79 2.35 1000 1220 1220
DL139A 16+549 37438 3.74 7.0 368 2.0] 0.00543 21 2.9 9.9 202.4 0.76 1.61 900 1070 1070
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Design Peak Discharge
OUTFALL Time of Concentration Rys Runoff Coeff. | DISCHARGE
DESIGNATION STATION A Inlet Time Drain Flow Time o 25-Year c q
Ti Ld Vd Td Rainfall Int. 2
ha min m m/s min min mm/hr m>/s
MSL-1 1+104 10.96 7.0 410 1.2 57 12.7 185.7 0.80 452
MLS-2 1+323 18.57 7.0 830 1.2 11.5 18.5 160.7 0.69 572
MLS-3 3+945 13.56 7.0 160 1.2 2.2 9.2 207.3 0.80 6.25
MLS-4 4+221 18.84 7.0 450 1.2 6.3 13.3 182.8 0.76 7.27
MSL-5 4+406 273 7.0 262 1.2 3.6 10.6 197.6 0.65 0.97
MSL-6 4+503 10.09 7.0 500 1.2 6.9 13.9 179.4 0.65 3.27
MSR-1 - - - - - - - - - -
MSR-2 3+157 11.09 7.0 65 1.2 0.9 7.9 217.8 0.70 4.70
MSR-3 3+255 40.57 7.0 1237 1.2 17.2 24.2 143.8 0.57 9.24
MSR-4 3+438 13.77 7.0 111 1.2 1.5 8.5 212.6 0.59 4.80

*MSR-1 become unnecessary in detail design stage, hence design discharge is not shown
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Estimating Catchment Design Flows Proposed Dimension (RCP) Evaluation
C;:er?:; t s?;gt?[_zf) Time of Concentration Rys5 Rig %L:)r:;;f Discharge DisTc(;taa:ge Existing Outlet Dimension Slope Flow Area P\e/\:ier::tder Hég::'zc s:rl;gr:::; Velocity Discharge
DRAIN DESIGNATION Partial Partial Inlet Time Drain Flow Time (Td) 25-Year 10-Year Dimegnsion Evaluation
- Tc . . C Qg5 Sum Qs o] | A S R n \% Q
Ap Ld Ti Ld vd Td Rainfall Int. | Rainfall Int. (m)
ha m min m m/s min min mm/hr mm/hr m’ls m’/s m m” m m m/s m’/s
Sluiceway Exisiting Outlet
New Manhole
RCP - MEL3.1 0.1568 28.00 7.0 45.0 1.0 0.8 7.8 219.2 188.9 0.80 0.08 0.08| W0.41xH0.49 0.91 3.0 0.65 2.86 0.23 0.013 1.57 1.02
- MEL3.2 0.1464 28.00 7.0 28.0 1.0 0.5 75 221.7 191.1 0.80 0.07 0.15| W0.47xH0.49 0.91 3.0 0.65 2.86 0.23 0.013 1.57 1.02 OK
- MEL3.3 0.0376 32.00 7.0 32.0 1.0 0.5 75 2211 190.6 0.80 0.02 0.17] 0.85x0.85 0.91 3.0 0.65 2.86 0.23 0.013 1.57 1.02 OK
- MEL3.4 0.0754 27.00 7.0 27.0 1.0 0.5 75 221.8 191.2 0.80 0.04 0.20 045 0.91 3.0 0.65 2.86 0.23 0.013 1.57 1.02 OK
- MEL3.5 0.1067 23.00 7.0 23.0 1.0 0.4 74 2224 191.8 0.80 0.05 0.26 045 0.91 3.0 0.65 2.86 0.23 0.013 157 1.02 OK
- MEL4 0.1177 40.00 7.0 40.0 1.0 0.7 7.7 219.9 189.5 0.80 0.06 0.31 047 0.91 3.0 0.65 2.86 0.23 0.013 1.57 1.02 OK
- MEL4.1 0.0512 30.00 7.0 30.0 12 0.4 74 2221 191.5 0.80 0.03 0.34 0.50 0.91 3.0 0.65 2.86 0.23 0.013 1.57 1.02 OK
705(MSL1) MEL4.2 0.34
RCP - MEL5.2 1.2024 223.00 7.0 223.0 12 3.1 10.1 201.2 173.1 0.80 0.54 0.54 047 0.91 35 0.65 2.86 0.23 0.013 1.70 1.10 OK
- MEL5.1 1.0603 200.00 7.0 200.0 12 2.8 9.8 203.4 175.0 0.80 048 1.02 047 0.91 3.5 0.65 2.86 0.23 0.013 1.70 1.10 OK
- MELS5.1 0.3739 243.00 7.0 243.0 12 3.4 104 199.3 171.5 0.80 0.17 1.18 0.45 1.07 3.0 0.90 3.36 0.27 0.013 1.75 1.57 OK
705(MSL1) MEL4.2 1.18
RCP - MEL11.41 0.1321 64.50 7.0 64.5 12 0.9 7.9 217.9 187.8 0.80 0.06 0.06| W0.28xH0.24 0.91 35 0.65 2.86 0.23 0.013 1.70 1.10 OK
- MEL12A 0.0951 74.40 7.0 74.4 12 1.0 8.0 216.7 186.7 0.80 0.05 0.11 0.45 0.91 3.5 0.65 2.86 0.23 0.013 1.70 1.10|| OK
- MEL12A1 0.0390 30.00 7.0 30.0 12 0.4 74 2221 191.5 0.80 0.02 0.13 0.10 0.91 3.5 0.65 2.86 0.23 0.013 1.70 1.10 OK
746.01(MSL3) MEL12A.2 0.13
RCP - MEL12A 4 0.5483 124.00 7.0 124.0 12 1.7 8.7 211.1 181.8 0.80 0.26 0.26 0.45 0.91 35 0.65 2.86 0.23 0.013 1.70 1.10 OK
- MEL12A3 0.4564 99.00 7.0 99.0 12 14 8.4 213.9 1843 0.80 0.22 0.47 0.30 0.91 3.5 0.65 2.86 0.23 0.013 1.70 1.10 OK
746.01(MSL3) MEL12A.2 0.47
RCP - MEL12A.5 0.2397 123.00 7.0 123.0 12 1.7 8.7 211.2 181.9 0.76 0.11 0.11] W0.49xH0.43 0.91 25 0.65 2.86 0.23 0.013 1.43 0.93 OK
- MEL12A.6 0.1822 130.00 7.0 130.0 12 1.8 8.8 2105 181.3 0.76 0.08 0.19 045 0.91 25 0.65 2.86 0.23 0.013 1.43 O.93|| OK
- MEL12A.7 0.5074 168.00 7.0 168.0 12 23 9.3 206.5 177.8 0.76 0.22 0.41 0.75 0.91 25 0.65 2.86 0.23 0.013 1.43 0.93” OK
- MEL12A.8 0.5532 138.00 7.0 138.0 12 1.9 8.9 209.6 180.5 0.76 0.24 0.65 0.75 0.91 25 0.65 2.86 0.23 0.013 1.43 0.93 OK
- MEL12A.9 0.1832 133.00 7.0 133.0 12 1.8 8.8 210.2 181.0 0.76 0.08 0.74 0.70 0.91 25 0.65 2.86 0.23 0.013 1.43 0.93 OK
- MEL12B 0.5359 135.00 7.0 135.0 12 1.9 8.9 210.0 180.8 0.76 0.24 0.97 0.70 0.91 3.0 0.65 2.86 0.23 0.013 1.57 1.02 OK
749(MSL4) MEL12B.2 0.97
RCP - MEL14 0.2441 25.00 7.0 25.0 12 0.3 7.3 2228 1921 0.65 0.10 0.10 0.90 0.91 15 0.65 2.86 0.23 0.013 1.11 0.72 OK
763(MSL6) MEL13.1 0.10

Tb 3.7
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Estimating Catchment Design Flows Proposed Dimension (U-ditch or Box Culvert) Evaluation
CADAM5®[ Catchment | Length of ] ] Runoff | Total ] Total . Flow | Wetted | Hydraulic | Rougness ! )
Area (A) Drairg1 (Ld) Time of Concentration Res Rio Coeff. Discharge Discharge Discharge Discharge | gyisting Outlet Dimension Slope Area Perimeter I;adius Para?neter Velocity | Discharge
DRAIN DESIGNATION miEER Partial Partial Inlet Time Drain Flow Time (Td) 25-Year 10-Year Di 9 Evaluati
1A - Te . ) c Qs Sum Qs Qo Sum Qqo imension || vy H | A s R n v Q valuation
Ap Ld Ti Ld vd Td Rainfalt Int. | Rainfall Int. (m)
m2 ha m min m mis min min mm/hr mm/hr m%s m*/s m/s m%s m m m’ m m m/s m*/s
Sluiceway Exisiting Outlet
New Manhole
Box MEL12C.12 2,684 0.2684 136.00 7.0 136.0 1.2 19 8.9 209.8 180.7 0.76 0.12 0.12 - - 430x600 0.90[ 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
Culvert MEL12C.11 1,157 0.1157 138.00 7.0 138.0 1.2 19 8.9 209.6 180.5 0.76 0.05 0.17 - - 450x600 0.90| 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
MEL12C.10 1,528 0.1528 111.00 7.0 111.0 1.2 15 8.5 212.6 183.1 0.76 0.07 0.24 - - 500.00 0.90| 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
MEL12C.9 1,291 0.1291 139.00 7.0 139.0 1.2 1.9 8.9 209.5 180.4 0.76 0.06 0.30 - - 450.00 0.90 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
MEL12C.8 2,761 0.2761 142.00 7.0 142.0 1.2 20 9.0 209.2 180.2 0.76 0.12 0.42 - - 450.00 0.90 0.90 2.5 0.81 2.70 0.30 0.013 1.72 1.40] OK
MEL12C.7 2,635 0.2635 134.00 7.0 134.0 1.2 1.9 8.9 2101 180.9 0.76 0.12 0.53 - - 300.00 0.90 0.90 2.5 0.81 2.70 0.30 0.013 1.72 1.40] OK
MEL12C.6 1,305 0.1305 138.00 7.0 138.0 1.2 19 8.9 209.6 180.5 0.76 0.06 0.59 - - 300.00 0.90| 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
MEL12C.5 1,289 0.1289 139.00 7.0 139.0 1.2 19 8.9 209.5 180.4 0.76 0.06 0.65 - - 450.00 0.90| 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
MEL12C.4 1,083 0.1083 53.00 7.0 53.0 1.2 0.7 7.7 219.3 189.0 0.76 0.05 0.70 - - 200.00 0.90| 0.90 25 0.81 270 0.30 0.013 1.72 1.40] OK
MEL12C.3 1,423 0.1423 114.00 7.0 114.0 1.2 1.6 8.6 212.2 182.8 0.76 0.06 0.76 - - 450.00 0.90 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
MEL12C.2 1,206 0.1206 132.00 7.0 132.0 1.2 1.8 8.8 210.3 181.1 0.76 0.05 0.82 - - 450.00 0.90 0.90 2.5 0.81 2.70 0.30 0.013 1.72 1.40] OK
MEL12C.1 16,468 1.6468 262.00 7.0 262.0 1.2 3.6 10.6 197.6 170.0 0.76 0.69 1.50 - - 900.00 0.90 0.90 3.0 0.81 2.70 0.30 0.013 1.89 1.53] OK
MEL12C 125,345 12.5345 661.00 7.0 661.0 1.2 9.2 16.2 169.5 145.6 0.76 4.49 5.99 - - 1800 x 1500 1.80] 1.50 3.0 2.70 4.80 0.56 0.013 2.87 7.75 OK
749(MSL4) MEL12B.2 5.99 -
Box - MER?.6 387 0.0387 190.00 7.0 190.0 1.2 2.6 9.6 204.3 175.9 0.70 0.02 0.02 - - 0.45 0.90[ 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
Culvert - MER7.7 1,135 0.1135 64.00 7.0 64.0 1.2 0.9 7.9 218.0 187.8 0.70 0.05 0.06 - - 0.45 0.90 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER?7.8 1,031 0.1031 140.00 7.0 140.0 1.2 1.9 8.9 209.4 180.3 0.70 0.04 0.11 - - 0.45 0.90 0.90 2.5 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER7.9 1,415 0.1415 62.00 7.0 62.0 1.2 0.9 7.9 218.2 188.0 0.70 0.06 0.17 - - 0.45 0.90 0.90 2.5 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER?7.10 1,072 0.1072 155.00 7.0 155.0 1.2 2.2 9.2 207.9 179.0 0.70 0.04 0.21 - - 0.45 0.90| 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER7.11 1,231 0.1231 60.00 7.0 60.0 1.2 0.8 7.8 218.4 188.2 0.70 0.05 0.26 - - 0.45 0.90| 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER7.12 1,148 0.1148 184.00 7.0 184.0 1.2 2.6 9.6 204.9 176.4 0.70 0.05 0.31 - - 0.45 0.90| 0.9 25 0.81 270 0.30 0.013 1.72 1.40] OK
- MER7.13 1,010 0.1010 61.00 7.0 61.0 1.2 0.8 7.8 218.3 188.1 0.70 0.04 0.35 - - 0.45 0.90 0.90 2.5 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER7.14 1,277 0.1277 171.00 7.0 171.0 1.2 24 9.4 206.2 1775 0.70 0.05 0.40 - - 0.45 0.90 0.90 2.5 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER7.15 1,284 0.1284 195.00 7.0 195.0 1.2 2.7 9.7 203.9 175.5 0.70 0.05 0.45 - - 0.45 0.90 0.90 2.5 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER?7.16 2,224 0.2224 180.00 7.0 180.0 1.2 25 9.5 205.3 176.8 0.70 0.09 0.54 - - 0.45 0.90 0.90 2.5 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER7.17 2,648 0.2648 186.00 7.0 186.0 1.2 2.6 9.6 204.7 176.2 0.70 0.11 0.65 - - 0.45 0.90] 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
815(MSR2) MER7.18 0.65
Box - MER7.33 892 0.0892 39.00 7.0 39.0 12 0.5 7.5 221.0 190.5 0.70 0.04 0.04 - - 0.40 0.90 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40 OK
Culvert - MER7.32 873 0.0873 39.00 7.0 39.0 1.2 0.5 7.5 221.0 190.5 0.70 0.04 0.08 - - 0.45 0.90| 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER7.31 935 0.0935 40.00 7.0 40.0 1.2 0.6 7.6 220.9 1904 0.70 0.04 0.12 - - 0.45 0.90| 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER7.30 923 0.0023 41.00 7.0 41.0 1.2 0.6 7.6 220.7 190.3 0.70 0.04 0.16 - - 0.45 0.90 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER7.29 848 0.0848 43.00 7.0 43.0 1.2 0.6 7.6 220.5 190.1 0.70 0.04 0.19 - - 0.45 0.90 0.90 2.5 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER?7.28 759 0.0759 46.00 7.0 46.0 1.2 0.6 7.6 2201 189.7 0.70 0.03 0.22 - - 0.45 0.90 0.90 2.5 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER7.27 895 0.0895 46.00 7.0 46.0 1.2 0.6 7.6 220.1 189.7 0.70 0.04 0.26 - - 0.45 0.90[ 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER7.26 827 0.0827 46.00 7.0 46.0 1.2 0.6 7.6 220.1 189.7 0.70 0.04 0.30 - - 0.45 0.90| 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER7.25 937 0.0937 46.00 7.0 46.0 1.2 0.6 7.6 220.1 189.7 0.70 0.04 0.34 - - 0.45 0.90| 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER7.24 1,048 0.1048 35.00 7.0 35.0 1.2 0.5 7.5 221.5 190.9 0.70 0.05 0.38 - - 0.45 0.90 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER?7.23 1,117 01117 48.00 7.0 48.0 1.2 0.7 7.7 219.9 189.5 0.70 0.05 0.43 - - 0.45 0.90 0.90 2.5 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER?7.22 805 0.0805 22.00 7.0 22.0 1.2 0.3 7.3 2231 192.4 0.70 0.03 0.47 - - 0.45 0.90 0.90 2.5 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER7.21 1,231 0.1231 51.00 7.0 51.0 1.2 0.7 7.7 219.5 189.2 0.70 0.05 0.52 - - 0.45 0.90| 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER?7.20 1,235 0.1235 53.00 7.0 53.0 1.2 0.7 7.7 219.3 189.0 0.70 0.05 0.57 - - 0.45 0.90| 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
- MER7.19 1,328 0.1328 52.00 7.0 52.0 1.2 0.7 7.7 219.4 189.1 0.70 0.06 0.63 - - 0.45 0.90| 0.90 25 0.81 2.70 0.30 0.013 1.72 1.40] OK
815(MSR2) MER7.18 0.63
U-Ditch - MMRSA.2.4 693 0.0693 174.00 7.0 174.0 1.2 24 9.4 205.9 177.3 0.59 - - 0.02 0.02 - 0.30 0.30 5.0 0.07 0.90 0.08 0.013 1.01 0.07] OK
- o 3,721 0.3721 160.00 7.0 160.0 1.2 22 9.2 207.3 178.5 0.59 - - 0.11 0.13 - 0.55 0.55 5.0 0.24 1.65 0.15 0.013 1.51 0.37] OK
- MMRSA 2.3 6,803 0.6803 140.00 7.0 140.0 1.2 1.9 8.9 209.4 180.3 0.59 - - 0.20 0.33 - 0.55 0.55 5.0 0.24 1.65 0.15 0.013 1.51 0.37] OK
- 8,304 0.8304 120.00 7.0 120.0 1.2 17 8.7 211.6 182.2 0.59 - - 0.25 0.58 - 0.80| 0.80 4.0 0.51 2.40 0.21 0.013 1.74 0.89 OK
- 8,500 0.8500 100.00 7.0 100.0 1.2 14 8.4 213.8 184.2 0.59 - - 0.26 0.83 - 0.80| 0.80 4.0 0.51 2.40 0.21 0.013 1.74 0.89 OK
- MMRB8A.2.2 8,681 0.8681 80.00 7.0 80.0 1.2 1.1 8.1 216.1 186.2 0.59 - - 0.26 1.10 - 1.00 1.00 3.0 0.80 3.00 0.27 0.013 1.75 1.40] OK
- 8,846 0.8846 60.00 7.0 60.0 1.2 0.8 7.8 218.4 188.2 0.59 - - 0.27 1.37 - 1.00 1.00 3.0 0.80 3.00 0.27 0.013 1.75 1.40] OK
- MMRSA 2.1 9,010 0.9010 40.00 7.0 40.0 1.2 0.6 7.6 2209 190.4 0.59 - - 0.28 1.65 - 1.20 1.20 2.5 1.15 3.60 0.32 0.013 1.80 2.07] OK
- 9,260 0.9260 20.00 7.0 20.0 1.2 0.3 7.3 2234 192.6 0.59 - - 0.29 1.95 - 1.20 1.20 25 1.15 3.60 0.32 0.013 1.80 2.07| OK
799.03(MSR4) 63,818 1.95
U-Ditch - MMR8A.1.1 7,063 0.7063 165.00 7.0 165.0 1.2 2.3 9.3 206.8 178.1 0.59 - - 0.21 0.21 - 0.65| 0.65 5.0 0.34 1.95 0.17 0.013 1.69 0.57| OK
- o 9,272 0.9272 140.00 7.0 140.0 1.2 1.9 8.9 209.4 180.3 0.59 - - 0.27 0.48 - 0.65 0.65 5.0 0.34 1.95 0.17 0.013 1.69 0.57 OK
- MMRSA1.2 9,673 0.9673 120.00 7.0 120.0 1.2 1.7 8.7 211.6 182.2 0.59 - - 0.29 0.77 - 0.90 0.90 35 0.65 2.70 0.24 0.013 1.76 1.14] OK
- 10,601 1.0601 100.00 7.0 100.0 1.2 1.4 8.4 213.8 184.2 0.59 - - 0.32 1.09 - 0.90 0.90 3.5 0.65 2.70 0.24 0.013 1.76 1.14] OK
- MMRSA1.3 9,540 0.9540 80.00 7.0 80.0 1.2 11 8.1 2161 186.2 0.59 - - 0.29 1.38 - 1.10 1.10 2.6 0.97 3.30 0.29 0.013 1.73 1.68| OK
- 9,467 0.9467 60.00 7.0 60.0 1.2 0.8 7.8 2184 188.2 0.59 - - 0.29 1.67 - 1.10 1.10 2.6 0.97 3.30 0.29 0.013 1.73 1.68| OK
- MMRSA 1.4 9,277 0.9277 40.00 7.0 40.0 1.2 0.6 7.6 2209 190.4 0.59 - - 0.29 1.96 - 1.30 1.30 2.0 1.35 3.90 0.35 0.013 1.70 2.30 OK
- 9,390 0.9390 20.00 7.0 20.0 1.2 0.3 7.3 2234 192.6 0.59 - - 0.30 2.26 - 1.30] 1.30 20 1.35 3.90 0.35 0.013 1.70 2.30 OK
799.03(MSR4) 67,220 2.26
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Type 1: Flap Gate

Type 2: Slide Gate

Photo
: = T i S Ee

+ With the hinge attached on the upper portion of the gate, the gate opens | - The gate is opened or closed manually by vertical diding movement.

General or closes automatically by the moment caused by the differencein water | - Thedifferencein water level between inside and outside of the sluiceway
level between inside and outside of the sluiceway. does not matter in operating the gate.

+ Thistype needsto be operated by someone with an operation manual .

Operation - It opens or closes automatically; hence, the operation isimmediate. | © | - In case of 1.0 1.0 side gate, it takes approximately 10 minutesto | O
close the gate.

+ In order to keep in good working condition, it isrecommended to be + Periodic checking is recommended to this type (for example, 2 times

Maintenance monitored periodically so that small branches and garbage are not | O in rainy season, 1 timein dry season and after natural disasters) O
left behind or in front of the flap gate.

* The force caused by the higher outside hydraulic head presses the + Laterally, the force caused by the higher outside hydraulic head
rubber seal of theflap gate to the frame. Water-tightnessis enough if presses the rubber seal of the shutter to the frame.

Water- the gate inlet and outlet are clean and well maintained. ol - Verticaly, the rubber seal attached to the shutter is pressed by the ©
tightness weight of the shutter against the bottom sl ab.
+ Because of the above, water-tightnessis assured if the gate inlet and
outlet are clean and well maintained.

+ Estimated Cost for 10 Unit in Philippines peso is as below. Total + Estimated Cost for 10 Unit in Philippines peso is as below. Total
running cost become lower than type 2 5 years later after running cost become higher than type 1 5 years|ater after installation.
installation. Installation Cost
Installation Cost Gate 2,000,000

Gate (Imported) 13,000,000 Mechanical Equipment 500,000
Screen 400,000 Upper Structure 2,600,000
Economy 1 Hopupsi ng for Maintenance Persons 1,800,000 2
Total 13,400,000 Tota 6,900,000
Annual Operational Cost Annual Operational Cost
The Cost of Labor 1,890,000 The Cost of Labor, Electrical and Water 3,250,000
Total Running Cost for 5 years 22,850,000 Total Running Cost for 5 years 23,150,000
+ Compared with Type 2, this type would be superior due to its operation | + Thistype is manually operated
Evaluation aspect. + Theinstallation cost is lower than Type 1.

+ Tota running cost is lower than Type 2.

©

O
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Side wall Bottom Slab Top Slab
Case by b, B, B, tots | dudy . Reinforcing Bar . f 4 Reinforcing Bar ] t d, Reinforcing Bar .
(mm)| (mm) (mm) mm)| mm)| e Horizontal Vertical ; Back and Forth Left and Right Back and Forth Left and Right
(mm)| (mm) - - . . (mm)| (mm) (mm)| (mm)
Exterior = Interior | Exterior = Interior Bottom Long-‘ Top Long. | Bottom Long.‘ Top Long. Bottom Long.‘ Top Long. | Bottom Long-‘ Top Long.
No Top Slab
-1 0 2000 | 2000 | 1200 [ 250 | 90 |D12@250 D12@250{D12@250 DI12@250[ 250 90 |DI12@250/D12@250|D12@250 D12@250( - - - - - -
2] 2000 - 2500 " " " " " " " " " " " " " " - - - - - .
3 2500 - 3000 | " " " " " " " " " " " " " " - - - - - B
| 4| 1500 700 3000 3500 " " " " " " " " " " " " " " - - - - R R
5] 3500 - 4000 | " " " " " " " " " " " " " " - - - - - -
6 4000 - 4500 " " " " " " " " " " " " " " - - B - - B
2- 1 0 2000 | 2500 | 1200 [ 250 | 90 |DI12@250 D12@250{D12@250 DI2@250[ 250 90 |DI2@250/D12@250|D12@250/D12@250| - - - - - -
|2 2000 - 2500 " N " " " " " " " " " " - - - - - -
| 3] 2000] 700 {2500 - 3000 | " " " " |D16@250 D16@250] " " " " " " " " - - - B . B
4 3000 3500 " " " " " " " " " " " " " " B - - - - -
5 3500 4000 | 2600 | 1300 | 300 ! " " " " 300 " " " " " - - - - - -
With Top Slab
3-[ 1] 0 2000 | 2000 [ 2000 [ 250 [ 90 [D12@250/D12@250[D12@250 D12@250] 250 | 90 |[D12@250]DI12@250[D12@250[D12@250] 150 | 70 [Di2@l2s] -  [Dl2@l2s] -
2 2000 - 2500 | " i " " " " " " " " " " " " " - " -
| 3| 1500 | 1500 | 2500 - 3000 | " " " " " " " " " " " " " " " " " - " -
4 3000 - 3500 " " " " " " " " " " " " " " " " " - " ;
5 3500 4000 ! " " ! " " ! " " ! ! " ! ! ! ! ! - " -
4-[ 1| 0 2000 | 2000 [ 2800 | 250 | 90 |DI2@250 D12@250|D12@250 DI2@250[ 250 90 [DI2@250/D12@250|D12@250/D12@250] 150 [ 70 |DI2@125 - DI2@125 -
2] 2000 - 2500 " " " " " " " " " " " " " " " " " - " .
| 3| 1500 230012500 - 3000| " " " " ! " |Dblé@2s0 " " " |pl6@250, " |Die@250] " " " " - " B
| 4| 3000 3500 | 2100 [ 2900 | 300 " |Dl6@250 " " " 300 " " " " " " " " - " -
5 3500 4000 ! ! ! ! " " " " " " " " " " " " " - " -
5 [1500] 3500 [3000 - 3500 ] 2100 [ 4100 | 300 | 90 [Dis@250[D12@250[D20@250[D12@250] 300 | 90 [D20@250[D12@250[D20@250[D12@250] 150 | 70 [D12@125 - [pr2@izs -
6 1500 | 3200 | 4000 4200 | 2200 [ 3900 | 350 | 90 [Die@250[D12@250[D20@250[D12@250] 350 90 [D20@250|D12@250|D20@250{D12@250] 150 [ 70 |DI2@125 - DI12@125 -
PLAN Cross Section Note: B;:  Outside Width
b;: Inside Width
B B1 - g1 4 Member Thickness
4 o 3 d;: Thickness of Cover Concrete
(Surface to Center of Reinforcing Bar)
T
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+
E
I
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Side wall | Bottom Slab
Case b; b, H B, B, tt, | did, Rainforcing Bar 3 t 4, Rainforcing Bar
(mm) | (mm) (mm) (mm)| (mm) (mm)| (mm)|Horizontal Vertical (mm)| (mm)| (mm)[Back and Forth Left and Right
1- 1 0 - 1500 | 1200 | 1200 | 150 75 |D12@250| D12@250 0 200 | 200 90 D12@?250 D12@?250
2 900 900 1500 - 2000 " " " " " " O 200 " " " "
3 2000 - 2500 " " " " " " 0 200 " " " "
Note: B;: Outside Width
b;: Inside Width
t;: Member Tickness
d;:  Thickness of Cover Concrete
PLAN (Surface to Center of Rainforcing Bar)

B1
b1

3

2

b2
B2

t2

Cross Section

H - t3

BSEN
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Type 2: Fiberglass Reinforced Polyester

Item Type 1. Sainless Steel Flap Gate (FRP) Flap Gate Type 3: Aluminum Steel Flap Gate
Photos
* Frame, Cover and Hinge Link — » Flap (leaf) ,Frame- Fiberglass = Frame, Cover, and Hinge Link —
Stainless Steel Reinforced Polyester (FRP) material. Aluminum Alloy
Materia = Fastener — Stainless Stedl = Hinge Link, Fastener — Stainless Steel = Fastener — Stainless Stedl
Specification | = Seal — Neoprene Rubber = Seal — Neoprene Rubber = Seal — Neoprene Rubber
» Maximum Design Depth O 4.00 m » Maximum Design Depth O 3.00 m = Maximum Design Depth O3.00 m
Strength This materia is extremely durable. ©| This materia isdurable. o | Thismaterial isdurable. O
. . . , Aluminum steel flap gate is
Weight The flap gate is quite heavy. It weighs 5 The FRP flap gate islightweight. It © | lightweight. It weighs 90 kg.
130 kg. weighs 68 kg.
Economy Material Cost Including Installation A | Materia Cost Including Installation o | Materia Cost Including Installation O
e Gate(Imported) PhP624,000.00 e Gate(Imported) PhP310,000.00 o Gate(Imported) PhP364,000.00
™ ibili Stainless Steel hasavery high valuein Fiberglass has no value in the scrap Aluminum Steel has avery high value
ﬁ]eepftl MY | the scrap metal industry so it is| A| metal industry so it is less susceptible | O | in the scrap metal industry so it is| A
to Theft susceptible to theft. to theft. susceptible to theft.
Corrosion Stainless stedl is a maintenance free Fiberglass is a maintenance free Aluminum is nearly maintenance free
Resistance material because it has high resistance | ©| material because it has high resistance | © | because it has an average resistanceto | O
to corrosion. to corrosion. corrosion.
e The cost isthe highest among thethree | ¢ The material cost is the lowest among | e The material cost is lower than type 1
types of material. It is amost twice as the three types of material. but it is higher than type 2.
much as the material cost of type 2. e |t does not have any value in the scrap | e It has a very high value in scrap metal
Evaluation e |t has a very high value in scrap metal metal industry compared to the two industry compared to type 2 so it is
industry compared to type 2 so it is other types of material so it is not susceptible to theft.
susceptible to theft. susceptible to theft. e This materia has an average corrosion
e This material has a high corrosion | e This material has a high corrosion resstance factor. It is nealy
resistance factor. It is maintenance free. resistance factor. It is maintenance free. mai ntenance free.
VAN © O
Legend:

© - Best (Highly recommended)
O - Better (No problem)
A\ - Good (but with some problems)
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Side wall Bottom Slab Top Slab
Case b, b, H B, B, tots | dudy . Reinforcing Bar ] & 4 Reinforcing Bar _ t 4 Reinforcing Bar _ Remarks
(mm)| (mm) (mm) (mm)| (mm) Horizontal | Vertical Transverse | Longitudinal Transverse | Longitudinal
(mm)| (mm) Exterior | Interior | Exterior \ Interior (mm)| (mm) Bottom Long.| Top Long. | Bottom Long.| Top Long. (mm)| (mm) Botiom Long. | Top L011".| Bottom Long. \ Top Long.
No Top Slab
1-]1] 0 - 2000|2000 | 1200 [ 250 | 90 |D12@250|D12@250|D12@250{D12@250| 250 [ 90 [D12@250 D12@250|D12@250 D12@250| - - - - - -
| 2 | 2000 - 2500 " " " " " " " " " " " " " " - - - - - -
3 2500 - 3000 " " " " " " " " " " " " " " - - - - - -
| 4| 1500 700 3000 - 3500 " " " " " " " " " " " " " " - - - - - -
| 5| 3500 - 4000 " " " " " " " " " " " " " " - - - - - -
[3 4000 - 4500 " " " " ' " " " " " " " " " - - - - - -
2-[ 1] 0 - 2000|2500 | 1200 [ 250 | 90 |D12@250|D12@250|D12@250[{D12@250] 250 [ 90 [D12@250 D12@250|D12@250 D12@250| - - - - - -
| 2 | 2000 - 2500 " " " " " " " " " " " " " " - - - - - -
| 3]2000| 700 |2500 - 3000| " " " " |Dlo@250|D16@250] " " " " " " " " - - - - - -
| 4 | 3000 - 3500 " " " " " " " " " " " " " " - - - - - -
5 3500 - 4000 | 2600 ] 1300 | 300 " " " " " 300 " " ' " " - - - - - -
With Top Slab
3.1 | 0 - 2000|2000 | 2000 | 250 | 90 |D12@250|D12@250|D12@250/D12@250] 250 [ 90 [D12@250 D12@250|D12@250 D12@250| 150 | 70 [D12@125 - D12@125 -
| 2 | 2000 - 2500 " " " " " " " " " " " " " " " " " - " -
| 3| 1500 | 1500|2500 - 3000 | " " " " " " " " " " " " " " " " " - " -
4 3000 - 3500 " " " " " " " " " " " ' " " " " " - " -
5 3500 - 4000 " " " " " " " " " " " " " " " " " - " -
4-01] 0 - 2000|2000 | 2800 | 250 | 90 |DI12@250|D12@250|D12@250D12@250] 250 [ 90 |D12@250 D12@250|D12@250 D12@250| 150 | 70 [D12@125 - D12@125 -
| 2 | 2000 - 2500 " " " " " " " " " " " " " " " " " - " -
| 3| 1500 2300|2500 - 3000 " " " " " " D16@250 " " " |D16@250 " D16@250 " " " " - " -
4 3000 - 3500 | 2100 | 2900 | 300 " [Dlo@250 " " " 300 " " " " " " " " - " -
5 3500 - 4000 " " " " " " " " " " " " " " " [ " - f n
Behind Sluiceway
5-11 2000 | 2500 2000 - 2500 [ 2500 | 3000 | 250 | 90 [D12@250|D12@250{D16@250/D12@250| 250 | 90 |D16@250 D12@250|D16@250D12@250[ 150 | 70 |D12@125 - D12@125 - MSL5,MSR4
2 2500 - 3000 " " " " " " " " 250 " " " " " " " " - " - MSL1,MSR2
6 2000 | 3000 | 2500 - 3000 | 2500 | 3500 | 250 | 90 |D16@250{D12@250|D20@250/D12@250[ 250 [ 90 |D20@250 D12@250|D20@250 D12@250] 150 [ 70 [D12@125 - D12@125 - MSL6
7 2000 | 3600 | 2000 - 2500 | 2500 | 4100 | 250 [ 90 [D12@250|D12@250|D16@250/D12@250] 250 | 90 |D16@250 D12@250{D16@250D12@250[ 150 | 70 [D12@125 - D12@125 - MSL3
8 2500 | 2600|3000 - 3500 | 3100 | 3200 | 300 | 90 [D16@250|D12@250{D16@250/D12@250] 300 | 90 |D16@250 D12@250|D16@250 D12@250[ 200 | 100 |D12@125 - D12@125 - MSL2,MSI14
9 1500 | 6100|3000 - 3200 | 2100 | 6700 | 250 | 90 [D16@250|D12@250[D20@250[D12@250| 250 | 90 |D20@250 D12@250|D20@250/D12@250[ 150 | 70 |D12@125 - D12@125 - MSR3
PLAN Cross Section Note: B;: OuTsidc Width
_— b;: Inside Width
- 81 - F[t i Member Thickness
1l b1 4 d;: Thickness of Cover Concrete
(Surface to Center of Reinforcing Bar)
T
A
of ! v
I
38 *
! =
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River Side Land Side
Wine Wall 10 Breast Culvert |
Ly Ly
vV |HW.L
|-| Manhole
: | Sliceway EevalioJ A4
== ) I___I._._._._._._.! | __________________ |
!_ L 1k ik | |
Water Difference ~/H
STA | River Side| Land Side | Water Diffrence Remarks
MSL1 1+104 14.159 12.200 1.959 Full Flow in Culvert
MSL2 14323 | 14.184 | 12.700 1.484 i
MSL3 34945 | 14.474 | 12.300 2.174 i
MSL4 4+221 | 14.506 [ 12.790 1.716 i
MSLS 4+406 14.526 12.230 2.296 i
MSL6 4+503 14.536 12.400 2.136 7
MSR2 3+157 14.387 12.460 1.927 7
MSR3 3+255 14.398 12.570 1.828 i
MSR4 3+338 14.407 12.590 1.817 7
Horizontal Creep Distance L
Wing Wall
to Breast Wall L, Total L Remarks
MSLI1 6.00 11.70
MSL2 5.90 10.90
MSL3 5.30 11.00
MSL4 6.10 11.80
MSL5 5.20 10.90
MSL6 5.30 11.00
MSR2 5.90 11.60
MSR3 6.20 11.90
MSR4 6.00 11.70
Required vertical creep distance is calculated as fllows;
L/
C < LZ:I
AH
Vertical Creep Distance X1 and Creep Distance at Each SSP
. . Creep Creep Creep Creep Total Regqired SSP .
c 2l Length Iy | Length 1| Distance l;| Distance 1| Length of SSP| Iength, 1 Evaluation Remarks
MSLI [7.0] 9.81 0.00 3.03 0.00 2.24 5.27 5.00 OK  |Embeded Lengh in Asl
MSL2 [7.0] 6.75 | 0.00 4.00 0.00 2.00 6.00 3.40 OK
MSL3 7.0 |11.55 - - - - - 5.80 OK Embeded in Ac2
MSIA ]8.5]10.65 - - - - - 5.40 OK Embeded in Ac2
MSL5 [8.5]15.88 - - - - - 8.00 OK  |Embeded in Ac2
MSL6 | 8.5 114.49 - - - - - 7.30 OK  |Embedied in Ac2
MSR2 7.0 [9.62 | 0.00 3.02 0.00 2.26 5.28 4.90 OK  |Embeded Lengh in Asl
MSR3 |8.5 [11.57 - - - - - 5.80 OK  |Embeding in Ac2
MSR4 |85 [11.54] 0.00 6.59 0.00 2.00 8.59 5.80 OK

Tb 4.7

Note: 1; is the SSP length from underside of bottom slab.
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Side wall Bottom Slab Top Slab
by b, | H | By B, ] d Rainforcing Bar N d d Rainforcing Bar . d Rainforcing Bar
(mm) [ (mm)| (M) | (mm)[ (mm) 2 ! Horizontal Vertical ? 3 * Longditudial Transverse * 3 Longditudial Transverse
(mm)/ (mm) Extrior | Intcrior | Extrior | Interior (mm) | (mm)) (mm) Bottom Top Bottom Top (mm)/| (mm) Bottom Top Bottom Top
MSL-1 1400 1400| 1.85 | 2100 2150 350 90 [D12@250\D12@250|D12@250 D12@250 400 90 115 |D12@250 D12@250|D12@250 D12@250| 350 90 [D12@250|D12@250|D12@250/D12@250)
MSL-2 1500] 15001121 1 22001 2250 W W " " " w w " " " " " " " i " ) " "
MSL-3|2@1200| 1200(2.25 | 3300 1850 300 " " " " " 350 " ! ! " ! " 300 ! " " " "
MSL-4 1600 1600| 1.66 | 2300 2350 350 " " " " " 400 " " " ! " " 350 " " " " "
MSL-5 1000 1000]2.27 | 1600 1650 300 " " " " " 350 " " " ' " " 300 " " " " "
MSL-6 1200 1200[2.10 | 1800 1850 w W " " W W w W " " W " W W " " W " "
MSR-2 1400 1400| 1.89 | 2100 2150 350 90 [D12@250D12@250|D12@250 D12@250 400 90 115 |DI12@250 D12@250|D16@250 D16@250[ 350 90 [D12@250|D12@250|D12@250/D12@250)
MSR-3 2000 1600| 1.78 | 2700 2350 " " " " Dl16@250 " " " " |Dl6@250 D16@250 " " " " |D16@250|D16@250) " "
MSR-4 1500] 1500] 1.76 | 2200 2250 " ! ! " DI12@250 " ! " " [DI12@250 D12@250|D12@250 D12@250] 350 " [DI2@250|D12@250 " !
Note: d;: Thickness of Cover Concrete (Center to Suface)
H: Height of Embankment
Double Single
B B
t1 b1 t2 b1 1 t1 b t1
X T s v T2 - = ———

b1 = b N

I H | [ |

T < T |

I\ ] | : §

M — .
be) \ N T - b 4
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Vertical Wall Bottom Slab
. H B, h b Rainforcing Bar Rainforcing Bar
Side (mm)| (mm)| (mm) [ (mm) b 4 Horizontal § Vertical B d d Longditudial B Transverse
(mm)| (mm) Extrior | Interior [ Extrior | Interior (mm)| (mm)| (mm) Bottom Top Bottom Top

MSL-1 River| 4300 [ 1600 3600] 1000| 600 90 [D12@250 D12@250|D12@250|D12@250| 700 90 115 |D12@250|D12@250|D12@250| D12@250

Land | 2900 | 1500 | 2400| 1000[ 500 | " " " " " 500 | " " " " "
MSL2 | River| 3900 [ 1600 | 3200] 1000[ 600 | " " " " 700 | " " " " " "

Land | 3200 | 1500 | 2700| 1000[ 500 | " " " " " 500 | " " " " "
MSL3 | River| 4350 [ 1500 [ 3700] 900[ 600 | " " " " 650 | " " " " " "

Land| 2700 | 1400 | 2200[ 900[ 500 | " " " " " so0 | " | " " "
MSL.4 | River[ 4310 [ 1700 [ 3610[ 1100[ 600 | " " " " 700 | " " " " " "

Land | 3100 | 1600 | 2600| 1100 500 | " " " " so0 | v [ " " "
MSLs | River| 4220 [ 1400 [ 3570[ 800[ 600 | " " " " 650 | " " " " "

Land | 2500 | 1300 | 2000] 800| 500 | " " " " s0 | | " " "
MSL- | River| 4250 [ 1500 [ 3600 900] 600 | " " " " 650 | " " " " "

Land | 2700 | 1400 [ 2200] 900[ 500 | " " " " " 500 [ " " " " " "
MSR-2 River| 4340 | 1600 36401 1000| 600 90 [D12@250 D12@250|D12@250|D12@250| 700 90 115 |D12@250|D12@250|D12@250| D12@250

Land | 2900 | 1600 2400] 1100 500 " " " " " 500 " " " " " "
MSR-3 River| 4380 | 1700 37301 1100| 600 " D16@250 " " " 650 " " " " " "

Land | 3100 | 1600 2600] 1100 500 " " " " " 500 " " " " " "
MSR-4 River| 4310 | 1600 36101 1000| 600 " D12@?250 " " " 700 " " " " " "

Land [ 3000 | 1500 2500] 1000 500 " " " " " 500 " " " " " "

Cross Section PLAN
W _ _ _
b t1
g
=
um
b t1

t2
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+U-shaped Section
Vertical Wall Bottom Slab
H W h w N 4, i Rainforcing Bar . t, 4 4, i lRainforcing Bgr
(mm)| (mm)| (mm) | (mm) Horizontal Vertical ) Longditudial Transverse
(mm) | (mm) Extrior Interior Extrior Interior () () (mm) Bottom Top Bottom Top
MSL-1 | 2300 | 2800 | 1800 2000 400 90 | D12@250 | D12@250 | D16@250 | D12@250 | 500 90 115 D16@250 | D12@250 | D12@250 | D12@250
MSL-2 | 1450 | 2700 | 1100 2100 300 " " " " " 350 " " " " " "
MSL-3 | 1500 [ 4300 [ 1000 | 3500 | 400 " " " " " 500 " " " " " "
MSL-4 | 1700 | 3000 [ 1300 2200 400 " " " " " 400 " " " " " "
MSL-5 | 1350 | 2200 [ 1000 1600 300 " " " " " 350 " " " " " "
MSL-6 | 1900 | 2500 [ 1500 1800 350 " " " D16@250 " 400 " " " " ) "
MSR-2 | 1450 | 2700 | 1100 | 2000 | 350 " | D12@250 | D12@250 | D12@256 | D12@250 | 350 " " D12@250 | D12@250 | D12@250 [ D12@250
MSR-3 | 850 | 3200 | 500 2600 | 300 " " " " " 350 " " " " " "
MSR-4 | 1600 | 2800 | 1200 2100 350 " " " " " 400 " " " " " "
L - type Section
Vertical Wall Bottom _Slab
H @)W m) hm) | wm) f 4 Hori7ontall{ammmmg BarVertical kS 4 4 I,0ngdi‘[udii:lammrcmg Ba'rrransverse
(mm) | (mm) Lxtrior Interior Extrior Interior (mm) (mum) (mm) Bm‘tom~ Top Bottom Top
MSL-2 | - B - - - - - - - - - - - - - - -
MSL3 | - - - - - - - - - - - - - - - - -
MSL-4 - B B B B - B - B B B - B B B B B
MSL-5 - - - - - - - - - - - - - - - - -
MSL-6 - - - - - - - - - - - - - - - - -
MSR-4 | 1320 | 1500 820 1000 | 500 90 | D12@250 | D12@250 | D12@250 | D12@250 | 500 90 115 D12@250 | D12@250 | D12@250 | D12@250
U-shaped Section L - type Section
: .
| | B
T
- T
= 0
o ~ Z
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f ECC APPLICATION SCREENING FORM FOR NON-FOOD MANUFACTURING PROJECTS
(For Non-ECPs in ECAs required an EIS; classified under Project Types F, and N.1 in Annex 2-1b of the Re\
Procedural Manual for DAO 2003-30)

Control No.
! T
O™ O2« s th Screening

Date Submitted for Screening.
Form of Submission:____ Hard ____ Digital .
Project Title [SELRrT Y Qre  fvr PMRCIP Phaw M
Project Location: -

Project Proponent:
Address
Contact No Fax No. Contact Person:
EIS Consultant
Address
Contact No Fax. Contact Person:
Project Classification & Type:
Project Classification Code (Refer to RPM for DAO 2003-30) .
Project Size based on Classification:

Checklist of Documentary Requirements

A ble? S ing Officers’ Remarks

Tb 5.1
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Procedural Manual for DAO 2003-30)

ECC APP!ICATION SCRESNING FORM FOR NON-FOOD MANUFACTURING PROJECTS
(For Non-ECPs in ECAs required an EIS; classified under Project Types F, and N.1 in Anniex 2-1b of the Revised I

i

3

Cantrol No:
o1 a2

=t

E =1
2

th Screermng

clAfter the determiraton, please indicale a summary of the
comparative e viionmental impacts of each alternative

4] Project
Components

« ldentification af Majo: components (including technical detaiis
such as specifications, capacity, number, etc )

_= _nhecity the opeiations and process

~ ‘denfification of cther Support Facilities (ie energy/power
seaneraling farily, water supply system)

* la=nlificatcn  of malerials/product  handling facilities,

inrastruciure requirements (lransport—road/rail/ship, energy,

water supoly and storage. stormwater drainage, Sewerage,

Telecomnunic2ticns, accommodation and other

infrastructura),

| = Idenlificaticr. of Pollut'on central devices and corresponding

facilily being served or connected Identification of waste
management facililies 2nc devices to address solid wasle
maierials  (domestic and hazardous and chemicals) ar
2missions, solid waste disposal, and wastewater

General layout of facilities:

Foatprint cr Lioposed layout of project facilities (if any)

Maps shouid be provid=d showing the precise location of -he
preiect area ard n padtiswar, the location and boundaries of
project area, 'ocation and footprinl of project componenis.
and location i all proposed buffers.

When applicable coniextualize using the PAGASA 2020 anc
2050 projected rainfall/temperature data.

5'Pmcess/
Techrology

Irinative procsss flow-sheets showing material balances for
17 & processing plani. and the anticipated rates of mputs, along
with similar data on preducts. wastes and recycle streams

Pawer & watar supp!s system

= Waste Management Systems (e.g. wastewater treatment
faciiity, b house filter, desulfurizer, other air poliution control
devices. erc.)

) Project Size

DailyMonthiy/Annieal oroducton rate (refer to annex 2-1h)

Totai Project Ar=a in sqr... or hzclares

7)Development
Plan. Description
of Project Phases
and
Corresponding
Timeframes

Phases 1o be dascribed .0 ferms of identifying specific activilies

v’ special zttenticn on those with significant environmental

impacts as well as climaiz change adaptation options relevant

o the project and project aclivities) and corresponding

projected impiememnation iimeframes:

« Pre-constriction (e, planning, acquisition of rights o use

lana elc))

Construction (e.g.lond/site clearing, temporary housing,

iransporl of materiais. health and other services for the

workforce)

Operation (projected period of star-up/commissioning/full

sneration of varicus project components) include discussion

or the operalion of various components (as identified above)

N terms <! malerial/product handling, infrastructure

requiremer ‘s (trainsport—road/rail/ship, energy, water supply

and slorage, stormwater drainage. sewerage,

telecomrne.~ications accommodation and other

infrastructure), waste management (character and quantities

of wasle matlenals, air emissions, Solid waste disposal,

wastewate;)

- Abandonmernt

=inal Rehabiliatisn/  “scommissioning  Plan, to  include

Land/soil restoration-and procedures & projected schedule.

Tne land use suitability of ire various land disturbance types

should also te desanbed.

The proposed Jdacommissioning plan in lerms of the following

cedures for the decommissioning of the proj=cl
campanents.

= Transport/ciszosa, oi equipment and other materials used in
the plant's coeration,

+ Alternatives ‘or the fulure use of abandoned area;

« Consislency with long tferm zoning and land use
development p,an of the municipality;

~ Xehabilitaticn plans, if any

»

B

Ceccrmmission’ng plan to include land restoration. pracedures,
and aroposewc schecule

Tb 5.3



ij ECC APPLICATION SCREENING FORM FOR NON-FOOD MANUFASTURING PROJECTS
(For Nen-ECPe in ECAs required an EIS: classiied under Project Types F. and N.1 in Annex 2-1b of the Revised

il

Precadural Manual for DAQ 2003-30)

Canirel Na:

=Y

——
2™ oo

th Screenmg

I aianpows:

| Tabuiate the (allowing per sroject phase
= MENDOWET  SCUrements
’ +  Exnerise/skils veedeo
+ meture &osstnale® nomber of jobs available for men
| women. ar 4 indigedous peoples (if sited in IP ancestral
fand),
| nreferred scheme for sourcing lagally from hiost and
i _neighboring LG s

i'| B meinative Projeet In
I

versaant Cost (Phiipring Peso)

r == _ _ ) REMARKS
Ganerzl Contarnts Spncific Content Requirement Page # | Acceplable?
1l Koy I Swe altachi: checklist of contents
Environmenial When appheable Inelude sppiapriate climate change adantation
‘ impacts ang fieasuresfoptinns iembadded i each sector)
| Managemeant/Min
nitonng Plan |
i
11 Impact Litefi to mos, significant impacts per project phase and per 1
Managemen! Plan environment: | componer. arising fram Key ernvirnnmental
aspecis (Sae Srmax 217 af KPM for DAO 2003-30)
WV Soria SDP fapplicz hied
Davainpimean = Comrauity development or liveiihoeo
Framewaork (SDP) programs/actvitios, proected beneficiaries, partner
and IEC Framewark instilutions. tuneframe of implementation as well as
source end amaount allotted per activity/companen| .
| (Sze Annax 2-18 of RPM for DAD 2003-30)

i IEC 7 applics-ie
Il Ervikirnmimmabal n—e - - }

Tb 5.4
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ECC APPLICATION SCREENING FORM FOR PROPOSED PROJECTS

Checklist of EIS Contents
Key Environmental Impacts and Management/Monitoring Plan
Required Assessment  for completeness duning dural g. page numbers should
List of Key Impacts Baseline Data Parameter Requirements Methodology/Approach be provided upon submission of the EIS
Basaine | mpact | Mgmt | Monion Remarks
Condmans | mnalysis | Plan | ng Plan
Page Page | /| Pagn | v | Page [ &

During Scoping: Unless otherwise specified as agreed during scoping, ! tems fisted are required . Write specific instructions ( if any) on the blanks/spaces provided
I. Land

1.1 Land Use and Classification

1.1.1 Changefinconsistency in land use

Description & Map showing the project area in
relation {o existing land use

Assessmen! of the compatibility of
the proposed project in relalion to

1.1.2 Encroachment in Environmentally
Critical Areas (ECAs)

Identify ECA where the project is located or near the
project area,

Identify areas vulnerable/susceptible to natural
hazards where the project is located or near the
projecl area (include map/s)

land use and / or the coastal
respurce management plan of the
LGUf any.

1.1.3 Possible tenurial / land issue

Identify areas under CARP or with CADC / CADT
where the project is localed or near the project area.

1.2 Geology/Geomorphology

1.2.1 Change in surface landform/ Slope and Elevation/Topographic Map,
| lopography! terrain/slope P
1.2.2Change in sub-surface/ underground | Regional/General Geological Map
geomorphology

123  Inducement of  subsidence.
liquefaction, landslides, mud / debris

Geological Maps as needed, hazard maps
(NAMRIA, NDRRMC, MGB, PHIVOLCS, PAGASA)

Include discussions on
impacis/effects of natural hazard on

flow, elfc. the project.
1.3 Pedology o
1.3.1 Soil erosion / Loss of Summary of Soil Investigation Report on soil type O g
topsoil/overburden and quality, Ercdibility potential, Bank stability. s E
e
1.4 Terrestrial Ecology nE
1.4.1 Vegetation removal and loss of « Flora and fauna species inventory or survey | Quadratsampling for flora; "
habitat report; )
« Historical occurrences  of pesi infestation, | Use of mist nets, traps, transect &
forest/grass fire and/or similar incidences walk for fauna R
14.2 Threat to exisience and/or loss of Summary of endemicity / conservation status =
important local species y ol
1.4.3Threal to abundance. frequency and | « Summary of abundance, frequency and F
distribution of important species distribution 2
| «» Economic importance and uses of significant flora I “.-,_:
| and fauna - N _m | L o N3

e e

Project Name:

-
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ECC APPLICATION SCREENING FORM FOR PROPOSED PROJECTS

5

Project Name:

Required Assessment ¥ for compls dunng p screening. page numbers should
List of Key Impacts Baseline Data Parameter Requirements Methodology/Approach be provided upon submission of the EIS
Basoion | Impact | Mgmt | Moniton Remarks
vorawire | Analyss | Plan | g Pian
: Unless otherwise specified as agreed during scoping, all items iisted are required Wite specific instructions ( if any) on the blanks/spaces provided | ™ | < P | | P | /] Pae | /
1.4.4 Hindrance lo wildlife access Sampling / survey map in refation to the project site
2. THE WATER =
2.1. Hydrology/Hydrogeology
2.1.1 Change in drainage morphology / | Drainage map; historical flooding/drought Discuss possible impacts of the
J Inducement of flooding/ Reduction in | occurrences, stream flow measurements/estimates, | project on the occurrence of flooding
stream volumetric flow Delineation of watershed /sub-watersheds/ and vice versa. Consider exireme
floodplain; and identification of aquifers if any weather conditions and the
PAGASA 2020 and 2050 climate
Il projections
J| 2.1.2 Change in stream, lake water depth | Regional hydrogeological map
213 Depletion of walter resources /| Identification of current / projected water use in the | For project with significant water
competition in water use area and adjacent areas requirement, conduct water balance
/ budget analysis
Spring and well inventory and location map; depth of
water table |
Analysis/estimation of water availability taking inta
consideration the PAGASA 2020 and 2050 climate
| projections
2.2 Oceanography O] APPLICAR LT
2.2.1 Change/disruption in circulation | Predicted tides, 24-hour tidal cycles; Surface current
_pattern system -
2.2 2 Change in bathymetry Bathymetric map; USLE / similar modeling when
applicable
23 Water Quality =
2.3.1 degradation of groundwater quality | Physico-Chemical characterization of water : - Use DENR standard methods and
# o procedures for sampling and
P analysis.  Lostrige ¢
[ Bops dowm pibee ] PV AR
2.3.2 degradation of surface waler quality [ cop For project with coastal/marine _ | R I [
structures and /or significant marine f
- - | coastal discharges, conduct
gjail ;:tegradatlon of CoastaUmarine water | 09 ceulalion ! ST modeing (iciode
[ oiland grease worst case scenario OZ‘ failure of
WWTF) & A sl §orfdmal
O Tss Jm_ﬁ:”. sl CLU“" AL
@ Heavy Metals For project with sigmﬁc?r:l' heavy —1} i
; metals discharges, conduct
[ fecal/total caliform sediment lransport modeling -
T ——— —— A ——————————
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ECC APPLICATION SCREENING FORM FOR PROPOSED PROJECTS £ |

Required Assessment ¥ for comp during procedural 0. page numbers should
List of Key Impacts Baseline Data Parameter Requirements Methodology/Approach be provided upon submission of the EIS
Smeine | jmpact | Mgmt | Monton Remarks
— Candbos | anglvss | Pian | ng Plan
During scoping: Unless ofherwise specified as agreed during scoping, sll lems listed are required. Wiite specific instructions ( if any) on the blan e I ) T ) (M
O others
sampling site map
2.4 Freshwater Ecology
2.4.1 Threal to existence and/or loss » Summary of endemicity / conservation status
species of important local and » Abundance of ecologically and economically
habitat important species (fishes, benthos, planktons);
2.4.2 Threal lo abundance, frequency and | « Presence of pollution indicator species.
distribution of species 1T T
sampling sile map
2.5 Marine Ecology NOT  Appr, cALLF
2.5.1 Threat to existence andior loss of | ¢ Abundance/densities/distribution of ecologically | Quadrat, transect, line intercept,
important local species and habital and economically important species (mangroves, spot dive, manta tow, marine
2.5.2 Threal to abundance, frequency fishes, benthos, planktons, coral reefs, algae, resource characterization (e.g.
and distribution seaweeds, sea grasses), municipal and commercial
« Presence of pollution indicator species; fishenes data)
« Hislorical occurrences of red-tide, fish kill or any
related evenl
« marine resource map
sampling site map
3.0 THEAIR
.1 Meteorology/Climatology
3.1.1 Change in the local climate e.g. local | Monthly average rainfall and temperature of the In the assessment. consider the oo
temperature area; Climatological normals/extremes: Wind rose PAGASA climate change projections - §
diagrams: Frequency of Tropical cyclones for 2020 and 2050. _ g
3.1.2 Contributien in terms of greenhouse | Data on Greenhouse gasses (i.e. carbon dioxide, Discuss the project’s conlfibution in 8 Z
gas emissions methane, nitrous oxide, eic.); Calculation of terms of greenhouse gas emissions g
projected GHG emission (applicable for power and landfill and (]
possible for mining and dam). 3
3.2 Air Quality (& Noise)
3.2.1 Degradation of air quality characterization of ambient air quality: Use DENR standard methods and -
. procedures for sampling and =
B Tsp analysis. ! :";,
0 pmi0 g
0 sox if applical?le air dispersion | E
madeling (include worsl case =
B nox scenario of failure of APCD), | | 52

b 3

Project Name: A / N //4 Page 7
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ECC APPLICATION SCREENING FORM FOR PROPOSED PROJECTS

Required Assessment < for dunng procedural g: page shoultl
List of Key Impacts Baseline Data Parameter Requirements Methodology/Approach be provided upon submission of the EIS
Baets | impact | Mgmt | Monilon Remarks
Conatons | anaivss | Plan | ng Plan

| During scoping: Uniess otherwise specified as agraed dufing scoping, al lems listed are required Wiie specific instructions (if any) on the blanks/spaces provided | ™

O Trace Metals .

O others
(for sampling methods refer to Clean Air Act)

sampling site map

Page | & Pagm | v | Pae | &

Heavy metals (baseline and
modeling) apply to selected
chemical industries

3.2.2 Increase in ambient noise level

4.1 Displacement of settler/s

Displacement / disturbance of

properties
Change/conflict in land ownership

Change/conflict Right of way

4.2 In-migration

proliferation of informal settlers

Characterization of ambien! noise level

sampling site map

Demographic data of impact area.
- Number of households and household size

- Land area,

- Population,

- Population density /growth

- gender and age profile,

- literacy rate, profile of educational attainment,

settlements map

Census of population / propery that will be
displaced / disturbed

Housing ownership profile / availability of housing/
number of informal settlers

Use DENR standard methods and
procedures for sampling and
measurement.

if applicable naise attenuation
modeling (applicable if there is
source capable of generating 200
dB or more]

+Discuss how the project would affect
existing properties in the area in
terms of relocation and devaluation

A,

Discuss the in-migration patterns as
a result of project implementation

43 CuluralLifestyle change (especially
on Indigenous People. if there's any)

Demographic data on Indigenous People (if any)
and existing Cullure/Lifestyle that may be
significantly affected

Discuss the impacts on IPs and
CulturelLifestyle ("2771)

4.4 Threat to delivery of basic services
Iresource competition

4.5 Threat to putlic heaith and salety

Availability of public services in terms of
« Water supply

Power supply

Communications /transportation

health resources (Government and Private)

peace and order / crime

« e 8 &

Project Name:

Discuss how the project would
affect the delivery of basic services
and may resull lo resource
compelition in the area

|
~Discuss the project implementation’s l

CON [OU0)
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ECC APPLICATION SCREENING FORM FOR PROPOSED PROJECTS

List of Key Impacts

Baseline Data Parameter Requirements

Required Assessment
Methodology/Approach

During scoping: Unless otherwise specified &s agreed during scoping, all fems listed are required. Wiite specific instructions ( if any) on the blanks/spaces provided

Jdad

educalion facilities
recreational facilities / sports facilities

statistical data / information related lo public

services:

.
.

literacy rate,
attainment
Marbidity and monality rates (infants and
adults - 5-year trend)

Common diseases in the area including
endemic diseases,

Environmental Health and Sanitation
Profile,

Crime rate

Food security

profile  of educational

threal to public health vis-a-vis the
baseline health conditions in the
area

Analysis of diseases that may be
affected by climate change.

4.6 Generation of Local Benefits from the

Sociceconomic dala:

project =  Main sources of Income

«  Employment rate/ profile
Enhancement of employment and «  sources of livelihcod
livelihood opportunities = commercial establishments and activities

) = banking and financial institutions
Increased business opportunities
and associated economic activities
Increased revenue of LGUs
4.7 Traffic congestion Road network/ systems Traffic impact assessment if
Existing Transportation/raffic situation applicable (including capacity of

road system in terms of load/count)

S

Project Name:
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- ‘.n strasning. page numners
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EIA
Module

| ssues/Suggestions Raised
by Sakeholder

Proponent’s Response

1. Project
Description

Our house is just beside the
45-hectare proposed disposa
site. It was mentioned that the
area will be backfilled to 2.2m.
This is much higher than the
elevation of other areas in
Napindan. We do not want to
suffer the same as Purok 6.

The disposa site will be provided
with internal drainage trenches. The
circumferential  dike that  will
enclose the property will aso be
provided with drainage to catch
the runoff from the disposal site
and convey to Labasan Creek. The
drainage facilities could aso catch
water from neighboring
communities. Water from Labasan
Creek will be pumped out to Laguna
Lake by the pumping station in
Labasan. We will monitor the
effectiveness of the drainage system
during the construction stage. We

2. Land

During the construction phase,
the  dlted materials to be
dredged would come with
salvageable materials such as
plastics, bottles, steel and other
foreign materials. There is an
opportunity to recycle these
materials. We should be able
to control entry in the disposal
site. Priority should be given to

The entire site will be fenced;
entry will be controlled as gates
will be provided. We shall discuss
and decide on what to do with the
recovered materials.

3. Water

Please provide us copy of the
results of analysis of the
materials to be dredged from
Marikina River and the design
cross-section of the drainage
system.

Noted. We will provide you copy
of the test results and the design.

The PMRCIP will start in 2013
whereas the circumferential road will
start in 2014. Please make sure
there is no conflict with the design of
KOICA (?). Also, please look at the
acquisition cost. JCA might be

paying less compared to the other
nroiect

Tb 5.11




EIA
Module

| ssues/Suggestions Raised
by Sakeholder

Proponent’s Response

Backfill material is one million
cubic meters.

| hope your design of the
drainage channel is precise.
During the monsoon rans in
August, the channel has less than
one foot clearance, it amost
overflowed. The backfill might
trigger flooding in Napindan.

The drainage will be designed and
we will see the result after
construction. We will adjust the
design during construction as
necessary. We must understand that
no structure has been able to contain
floods that are greater than its design
capacity. Extraordinary rains
such as that brought by Ondoy and
the recent monsoon rains were way
greater than the design capacity of
the existing flood control systems.

The~ £fland el et Arn

Phase 111 is now being discussed
but Phase | is not yet finished,
complete the river walls first.
Why is it that the river walls in
Pasig are much higher than the
river walls in Taguig? If you
would look at the parapet walls,
the height of walls in Taguig is
much less.

For clarification, Phase | was not
construction stage. It was the
detailed design stage.

On question 2, were you referring
to the area near the Nationa Steel
Corporation? The flood design level
for Napindan River is 13.8meters. It
will be raised by one meter; one
meter is the freeboard. The height of
river wall is designed relative to the
elevation. The slope of water,
Coincides with the slope of the
river channel, hence the freeboard

4. Air

Will DPWH
collector in the construction
ste? When the dredged
materials are dry, dust might be
generated. | hope RA 7849 will
not be violated.

use dust

There is no plan to provide dust
collectors as it is not practical.
As an dternative, DPWH will
provide water trucks that will go
around and sprinkle just enough
water around the sSite to prevent
generation of dust during dry
days. During wet days, the area will
be drained by the internal drainage
trenches and circumferential

Tb 5.12




EIA | ssues/Suggestions Raised Proponent’s Response
Module by Sakeholder
5. People | Some portions of the 45-| There are rules in the Agrarian
hectares are still being farmed. | Reform law with respect to tenancy.
Does the government have| Land ownerswill reap theyield from
aternative livelihood plan for | their land. Tenants are those who are
the affected farmers? recognized by the legal landowners
as tenants. If a tenant has to be
given compensation for losses, it
should be proven that he isin fact a
tenant.
The topsoil will be returned back
after completion of backfilling. The
land can still be used for agriculture,
although there could be alteration in
the type of plants that it could
support. It may not be good for rice
anymore but could  support
What livelihood assistance can| It is possible to hire them during
be provided to those who will be| construction. There is aso a
affected? Can they be employed | requirement to employ residents
during the construction? The| however  potentiad  employment
congtruction will take three| would depend on the skills and
years, so the affected farmers| capability of a person. We will
will have no income for three| study the options.
years.
(Suggestion from Reynaldo Flores,
Barangay Charman, Barangay
Ibayo-Tipas — if livelihood assistance
is not included in the DPWH budget,
DPWHwill need manpower Our law mandates that residents in
during construction. Will local | the locality where a project is
residents be given priority in| proposed to be located should be
hiring? There are many residents| given priority in hiring. This will be
in the barangay who need job. during the construction stage. Hiring
would depend on the manpower and
skills requirement of the project.
6. Others | Are the owners of land inside| We ae in the process of

the property where you propose
to build access roads and
drainage ditches agreeable to
your plan? Are they willing to
give the land required for the

identifying the legal landowners.
We intend to meet with all land
owners to explain the project plan
and to obtain entry permits.

Tb 5.13




EIA
Module

| ssues/Suggestions Raised
by Sakeholder

Proponent’s Response

Regarding the owners of land
that will be affected, the DPWH
has experienced this during the
congtruction of the C6 road. All
barangays they went to were
barricaded. | hope that for this
45- hectare land that will be
used as disposal site, DPWH will
start to

communicate with the owners
immediately to avoid the same
problem as that of the C6 road
congtruction. Coordinate and
consult  with the farmers

association and the

neighborhood associations as

earlv as nnssihle ta avaid
4

Tb 5. 14
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#* 5.1 3 RIZEESHE (EMP)

Environmental Impact Statement
Backfill Site for the Dredged Materials of the
Pasig-Marikina River Channel Improvement Project (PMRCIP) Phase 111

Project Phase / Environmental Environmental
Aspect . . e Respons Cost
(Project Activity Which Will E.T(mlpot"e; L Potential Impact Options for PEre\rl‘entlon or :w jtaatchack ible PhP Guarantee / Financial Arrangements
Likely Impact the 'A:fy o be nhancemen Entity | (1,000)
. ected
Environmental Component)
| PRE-CONSTRUCTION
" PHASE
Preparatory activitiesfor | Al.  The People | Land ownership conflict Proper identification of legal owners; coordination | DPWH 20 Official list of legal owners; Certified true
site clearance/ with barangay and municipal LGUs. copy of tiles or ownership
. - A document/included in scope and cost of
Access to sites The DPWH has initiated the identification of the design phase
owners to secure their permission to backfill the site
as planned. The DPWH will start the project
construction  activities and land filing once
permission from the legal owners is obtained.
Coordination with the legal owners shall be
undertaken prior to the construction activities to
decide on the plan of action for the removal of
obstructions.
The DPWH does not intend to acquire any property.
Ownership of the land wil remain with the
original title  holders during and after completion
of the project.
A2. The People | Anxiety among stakeholders IEC, public briefing, project consultations, public | DPWH 100 Included in scope and cost of design
participation in decision-making phase
Site clearing and B1 Land Generation of solid wastes Reuse, recycling, proper disposal of residuals DPWH/ Part of Built-in management measures included
demolition of obstructions the in the design and construction plan
LGU Project
Cost

Environmental Impact Statement

Page 1
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Backfill Site for the Dredged Materials of the
Pasig-Marikina River Channel Improvement Project (PMRCIP) Phase 111

Project Phase / Environmental

Environmental

Aspect . . T . Cost
(Project Activity Which Will E.° ESECht Potential Impact et e s ey Ll il o ResPor}s' PhP Guarantee / Financial Arrangements
Likely Impact the Environmental pebjiche Bl ancanent ERErity (1,000)
y imp Affected ’
Component)
Il. CONSTRUCTION PHASE
Backfilling and Al The Land Permanent change in land No management measure recommended. The Not Not Not applicable
embankment use from existing land use change is consistent with the zoning plan of Taguig applicable | applicable
Land Use City that classifies the proposed backfill site as
socialized housing zone. When filled, the site will be
on higher elevation and appropriate for settlement,
supporting the City’s plan to immediately address the
increasing demand for housing.
Clearing and grubbing  |A2  The Land Encroachment in The backfill site will be provided with drainage DPWH Part of Included in design and construction
Environmentally Critical trenches and circumferential ditches so as not to add the plan
ECA Areas (ECAs) on to the flooding problem of peripheral areas. Project
Backfiling and , , Cost
embankment The DPWH may increase the capapﬂy of the
The entire project site and Labasan Pumping Station as the need arises.
peripheral areas are ECAs
Construction of jetty due to high vulnerability to With or without the project, flooding is a perennial
flood hazard. The proposed problem in the area. Immediate implementation of
backfil site and access roads | T4q,,ig City's Strategic Concept Plan may help
will be elevated and will be resolve this perennial flooding problem.
less susceptible to flooding.
Other low-lying areas Computations show that the project will not contribute
however will remain to the flooding problem.
susceptible to flooding
Clearing and grubbing The Land, Impact of natural hazard Contractor shall have and Emergency Preparedness Contracto | Part of Included in the contract conditions and
. Geology, (seismic, liquefaction, Plan for unforeseen circumstances; emergency plan r the contractor’s liability
Backfillng and A3 Geomorphol | flooding) on the project for flood events shall be considered in the Project
embankment ogy, construction planning; insurance for equipment and Cost
Geohazards workers shall be considered.

Construction of jetty

Page 2
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Environmental Impact Statement
Backfill Site for the Dredged Materials of the
Pasig-Marikina River Channel Improvement Project (PMRCIP) Phase I11

Project Phase / Environmental Environmental
(Project Activ?t;ﬁlsfl:ch Will Likel Comg:rr#::trgly e Potential Impact Options for Prevention or Mitigation* or Responsib Cost Guarantee / Financial
) . y P Enhancement le Entity PhP (1,000) Arrangements
Impact the Environmental
Component)
Clearing and grubbing A4 The Land Soil erosion/loss of A temporary sand basin or settling pond wil be | Contractor Part of the Included in the contract conditions
ground preparation topsoil provided at the base of main discharge outlet of the Project Cost | and contractor’s liability
o Pedology backfill area to contain soil erosion and help prevent
removal of topsoil for site sedimentation of receiving creek. The sand basin wil
development be maintained during the whole period of backfilling.
temporary laydown areas Proper construction methods and adherence to plans
access road and jetty and specifications on clearing and grubbing, mixing,
construction fil  and compaction methods; temporary jetty
construction method; proper stockpiling and perimeter
maintenance;  earth moving and construction
equipment; slope; and drainage.
Provision of temporary cover on exposed areas that
are not worked on for long periods during windy and
rainy days to prevent soil movement.
Regulated sprinkling of the worksite on windy days.
Ground preparation and clearing can be
conducted
progressively to minimize the total area of soil cover
and land that will be disturbed at any one time, where
Clearing and grubbing; A5  The Land Soil contamination due to | Engage heavy equipment operators that have DOLE- ) o
ground preparation; Pedology accidental fuel or il spills | accreditation and adequate safety training. This may | Contractor/ | Part of the Included in contract conditions and
removal of topsoil for site from vehicles and help ensure safe operation and reduce contamination | ppwH Project Cost | contractor's environment, health and
development; equipment may occur risks. safety plan
temporary laydown areas ; during the construction An emergency containment and clean-up program
access road and jetty; and phase of the project shall be developed by the contractor to handle
construction activities Improper disposal of any
construction and occurrences of fuel or oil spills.
domestic wastes ma:
contaminate the soil)z/at Waste oils, lubricants, and chemicals shall be placed
the immediate and in designated storage tanks. Disposal of these wastes
adjacent areas of backiil will be managed in accordance with the project's
particularly near the v':aste management plan that will be developed before
construction camp sites. | (e construction.
Monitoring of compliance by the Contractor to DOLE Included in construction management
DO 13 and applicable Rules of the Occupational plan
Qafaty and Health Standarde (NQH])

Page 3



81 °¢ ql

Environmental Impact Statement
Backfill Site for the Dredged Materials of the
Pasig-Marikina River Channel Improvement Project (PMRCIP) Phase I11

Project Phase / Environmental
Aspect

Environmental
Component Likely to

. L . A . Options for Prevention or Mitigation* or Responsib Cost Guarantee / Financial
(Prolject Activity Wr_uch Will Likely be Affected Potential Impact T e e le Entity PhP (1,000) Arrangements
mpact the Environmental
Component)
Clearing and grubbing A6 The Land Loss of habitat, threat to It seems unlikely that the construction and future | Contractor/ | Not Consider in the project design/project
) ) ! existence and/or loss of operation of the proposed backfill area will have major applicable construction plan
removal of topsoil for site Terrestrial important local species, | adverse or undesirable effects on the terrestrial | DPPWH
development [Ecology threat to abundance, ecology within, surrounding and adjacent terrestrial
frequency, and communities. Few measures may be undertaken
distribution of important to maintain the integrity of the terrestrial
species, environment within and around the proposed backfill
site.
The trees should be maintained within the periphery
of the project site which will serve as buffer zones for
B The Water
) ) » ) Built-in management measures: Contractor Part of the Incorporate in the construction plan
Clearing and grubbing B1  Hydrology/ Minimal potential Project Cost

Removal of top soil
Filling and embankment

Construction of ditches and
auxiliary facilities

hydrogeology

impacts: Change in
drainage morphology/
inducement of
flooding/reduction in
stream volumetric flow

The run-off from the northemn and eastern residential
areas will be drained through a ditch along the board
that will be connected to the Labasan Creek on the
west and to the drainage canal on the south that also
flows toward Labasan Creek. During high flows, water
from Labasan Creek shall be pumped out to Laguna
Lake through the Labasan Pumping Station.

In order to contain the run-off from the backfill site
and from the northern and eastern residential areas, a
surrounding ditch is planned that would drain into the
southern and western existing channels through a
temporary control sluice gate.

Page 4



61 °G 9l

Environmental Impact Statement
Backfill Site for the Dredged Materials of the
Pasig-Marikina River Channel Improvement Project (PMRCIP) Phase I11

Project Phase / Environmental

Environmental

LA Ceinebi Ll e Options for Prevention or Mitigation* or Responsible Cost
(Project Activity Which Will Likely be Affected Potential Impact P Enh t 9 E ti PhP (1.000 Guarantee / Financial Arrangements
Impact the Environmental nhancemen 7 ey
Component)
Clearing and grubbing B2  Water Quality Gasoline, fuel and Built-in measures: Contractor Part of the Incorporated in design and construction
. . lubricants from heavy ) ) » Project Cost | plan
Removal of top soil Degradation of equipment may be Installation and maintenance of sufficient number of
- groundwater accidentally spilled on portable toilets at the construction site
Filling and embankment quality and the groun% ?J/u#ng vehicle _ _ ,
) ) surface water ; i Contained water at the periphery ditch shall be
Con_ls_trucporl]ll?f ditches and quality ma|nter;ancgdand 'I” the monitored daily in terms of pH for possible generation
auxiiary faciities eventof accidenta of alkaline water from admixture
toppling down of
equipment. The spills Preparation of Health, Safety and Environmental
may eventually find their Management Plan.
way to the shallow . I
groundwater table and Prevention of fuel and oil spills and management of
contaminate the accidental spills will be addressed by the Contractor's
groundwater. Environmental Management Plan.
Increase in turbidity For the stripped vegetation during clearing and
suspended solids ar’1d grubbing, several options will be considered. The
bacterial contamination larger wastes (e.g. tree trunks, branches) may be
of Napindan River and recovered for other uses, the hyacinths may
the waterways around be harvested. The residual may be
the backfill site composted (windrows or similar process). The
expected volume is large so this can be done by
stages. With optimum conditions, the wastes could
turn into compost within
60 days.
o ) ) I
Clearing and grubbing B3 Degradation of | Increase in groundwater The drain water from the backfill site shall be | Contractor Part of the Incorporated in the construction plan
) surface water and surface water pH monitored daily for pH for the possibility of generating Project Cost
Removal of top soil quality very alkaline wastewater due to pre-mixing admixture.

Filling and embankment

Construction of ditches and
auxiliary facilities

Construction of access road
and jetty

If  necessary, generated wastewater will undergo
neutralization first prior to discharge to the receiving
creeks.

Page 5



Environmental Impact Statement
Backfill Site for the Dredged Materials of the
Pasig-Marikina River Channel Improvement Project (PMRCIP) Phase 111

02 'S 9l

Project Phase / Environmental Environmental
Aspect Component Likely to . . NP .
(Project Activity Which Will Likely | be Affected Potential Impact Ly et e R Responsible | _ Cost | g . antee / Financial Arrangements
Impact the Environmental nhancement Entity PhP (1,000)
pac
Component)
Clearing and grubbing Survey of buried facilities such as water pipes should | contractor/ Part of the Incorporated in construction plan
Removal of top soil be undertaken to pinpoint the exact location and | ppwH Project Cost
Filling and embankment detailed description of buried facilities. MMT
Construction of ditches and Proper excavation techniques to avoid damages on
auxiliary facilities the facilities will be planned.
Construction of access road Proper handling of silt and spoils, decantation, or
and jetty provision of filters at the effluent discharge points.
Prohibit throwing solid and liquid waste into the rivers
or waterways
Continue the water quality monitoring of Napindan Incorporated in the PRUMS monitoring
River and Labasan Creek plan
Clearing and grubbing B4  Aguatic Loss of habitat and threat | Proper planning and management, prevention of | Contractor Part of the Incorporated in construction plan.
) Ecology to abundance, frequency | siltation, implementation and monitoring of proper Project Cost
Removal of top soil and distribution of waste management, proper method of stockpiling,
Filling and embankment species backfilling and transport to avoid soil deposition
or riversiwaterways.
Construction of ditches and
auxiliary facilities
Construction of access road
and jetty
C  TheAir
Earthmoving activities Cl Climate/ Contribution in terms of Reduce equipment idling time Contractor Part of the Incorporate in construction plan
Use of equipment that utilize Meteorology greenhouse gas Improvement in equipment maintenance Project Cost
fossil fuel emissions Driving training on proper practices to reduce fuel
consumption of equipment
Implement electricity conservation strategies
Use newer equipment as far as possible
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Environmental Impact Statement
Backfill Site for the Dredged Materials of the
Pasig-Marikina River Channel Improvement Project (PMRCIP) Phase I11

12°S dl

Project Phase / Environmental Environmental
Aspect Component Likely to . . O T .
(Project Activity Which Will be Affected Potential Impact e e s ey Gl il e Respor.15|ble chod Guarantee / Financial Arrangements
. 2 Enhancement Entity PhP (1,000)
Likely Impact the Environmental
Component)
Clearing and grubbing C2  Airquality Generation of dust and . Contractor Part of the Include in construction contact
Removal of top soil other air pollutants Provision of temporary cover/screen where works are Project Cost | provisions
Filling and embankment ongoing, particularly at the direction where the wind is
Construction of ditches and blowing.
auxiliary fgcnmes Proper housekeeping
Construction of access road
and jetty Provision of cover on stockpile of loose sand, soil
and similar materials, particularly during sunny and
windy days
Ensure a dust filter to be installed and effective in the
equipment to lessen air pollutants.
Minimize the idling time of the equipment.
Regular water sprinkling using tank lorries especially
during dry weather.
Clearing and grubbing C3 Noise Increase in ambient ) ) ) ) Contractor Part of the Bidding documents and specifications
Removal of top soil Filling noise levels Vehicles and equipment should be installed ~with Project Cost
and embankment muffler to minimize noise.
Construction of ditches and Proper scheduling of construction activities; avoid or
auxiliary facilties minimize movement of major noise producers near
Construction of access road noise-sensitive receptor areas during the early
and jetty momings and late nights.
Regulate speed. Implement speed limits within and
around the construction site and along access road to
the sites.
Prohibit the use of horns within and around the
construction sites and access roads. Use of hom
should be limited to emergencies.
Operation of noise- C4  Noise Potential impact on Limit exposure of workers to activities that may | Contractor Part of the Manpower deployment plan
producing heavy equipment (Excessive workers produce excessive noise through work scheduling Project Cost
noise) Regular noise monitoring
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¢¢ 'S 9l

Environmental Impact Statement
Backfill Site for the Dredged Materials of the
Pasig-Marikina River Channel Improvement Project (PMRCIP) Phase I11

Project Phase/Environmental Aspect
(Project Activity Which Will Likely Impact
the Environmental Component)

Environmental
Component Likely to
be Affected

Potential Impact

Options for Prevention or Mitigation or
Enhancement

Responsible
Entity

Cost
PhP
(1,000)

Guarante/Financial
Arrangements

Demolition of obstructions

D1  The People

Displacement of informal
settlers at the backfill site

DPWH will not acquire any land for the backfilling
activities. Landowners within the proposed 45-ha
area will be negotiated and acquired consent to
backfill  their  properties. The landowners as
beneficiaries of the backfilling project shall take
responsibility in clearing their lots of informal
occupants before the start of backfilling.

The landowners may seek support from the

LGUs Urban Poor Affairs  Office for
possible accommodation  of

occupants in the City's relocation site.

some

Land owners
DPWH/
LGU

250

Agrement between DPWH
and and land owners

D2  The People

Temporary displacement
of legal owners

Legal owners are the direct beneficiaries of the
backfilling project and are willing to relocate while
construction is in progress.

DPWH/LGU

Not
applicable

Agreement with legal owners

D3  The People

Temporary displacement
of market vendors

The DPWH shall closely coordinate with the City
Government and Barangay Officials for identification
of areas where the market vendors can transfer.

The DPWH shall coordinate with the  City's
Urban Poor Affairs Office for possible assistance
(e.g. in transferring the stall materials) during the
transfer of the market vendors.

DPWH/Barang
ayLGU

20

Agreement with vendors and
Barangay LGU

D4 The People

Displacement of farmers

The landowners as beneficiaries of the backfilling
project shall take responsibility in negotiating
their tenants before the start of backfilling.

The farmers shall be given time to harvest their
standing crops. They may also be absorbed as
laborers  or  skilled workers during the project
construction stage. They may be given priority for
employment during the project construction stage.

DPWH/LGU/
Barangay LGU

Not
applicable

Part of the
Project
Cost

Agreement with Barangay
LGUs

D5  The People

Employment
Opportunities for Local
Residents

Hiring of qualified residents for skilled and unskilled
positions.

Contractor/
DPWH

Part of the
Project
Cost

Part of contract conditions

D6  The People

Disruption of traffic flow
at the barangay access
road

Preparation of traffic management plan in
coordination with the Barangay LGUs.

Assign a traffic officer during the entire period of
project implementation. Provide sufficient warning
and traffic signs in strategic locations.

Contractor/

DPWH

Part of the
Project
Cost

Part of contract conditions

Page 8
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Environmental Impact Statement

Backfill Site for the Dredged Materials of the
Pasig-Marikina River Channel Improvement Project (PMRCIP) Phase 111

Project Phase / Environmental Aspect Environmental . . e . Cost . .
(Project Activity Which Will Likely Impact (Component Likely to be Potential Impact et Pét:‘\rl‘zr[\]tézr:n::l:\nltlgatlon or Resg&?;'ble PhP Gua::z:eé;:\r;rs\mal
the Environmental Component) Affected (1,000) 9
OPERATION PHASE AND
I ABANDONMENT PHASE
l.
Presence of the backfilled area Al The Land Susceptibility to Limit use to light structures until site has Landowners/ none Agreement with owners
subsidence become stable
LGU
Presence of backfilled area A2 The Land Increase value of property Improve aesthetics by tree-planting Landowners none Agreement with owners
ILGU
Presence of backfilled area A4, The Air Increase in GHG due to Some portions of the project site may be converted | Landowners none Agreement with owners
loss of canopy into patches of woodlands by planting fruit trees or
fast growing species. The canopies of these ILGUs
trees may serve as the sinks from the
gaseous emissions/  pollutants  which ~ may
ameliorate or abate the impact.
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Environmental Impact Statement
Backfill Ste for the Dredged Materials of the
Pasig-Marikina River Channel Improvement Project (PMRCIP) Phase 111

X514 REEZ/) VT5tE (EMoP)

. Potential Sampling & Measurement Plan EQPL MANAGEMENT SCHEME
Key Environmental Lead Annual
Aspects per Project Impact_s e Parameter to be Perso Estimated
Fra Envit'l Monitored A Frequen- P . - EQPL RANGE MANAGEMENT MEASURE
Sector cy ALERT ACTION LIMIT ALERT ACTION LIMIT
| ZROEI-STRUCTIO Plea_se refgr to thel reports ofl baseline monitoringlcon.ducted for groundwater quality, surface water quality, air
’ N PHASE quality, noise, traffic and social surveys included in this EIA Report.
I CONSTRUCTIO
" _NPHASE
Solid Waste Solid waste Volume Weighing | once Backfill site, Contra | 2000/site x
generation generated; ; bulk jetty site ctor's 2 sites
from recycled, reused, estimate PCO =2,000
dismantled composted,
structuresand | residual
from the
dredged
materials and
clearing &
grubbing
Water Quality Siltation Total Suspended Grab monthly Napindan PRUM | P500/samp
Solids (TSS) sampling; River (C6) S le*2
RA9275 bridge team bottles/
ab station/wk *
analysis 52 wkslyr =
method P52,000
Water Quality Alkalinity pH In-situ pH Oncea East & west Contra | P250/day
electrode day discharge ctor's x2x250day
points PCO 5=125,000
Water Quality Degradation of | pH, BODs, DO, Oil |Grab monthly Napindan PRUM | 50000/mo
water quality and Grease, sampling; River (C6 S x 12mo
Heavy Metals RA9275 bridge); =600000
lab Labasan
method Creek
Groundwater Degradation of | pH, Oil and Grab monthly 4 sites; Contra | 48000/mo
Quality groundwater Grease, Heavy sampling; baseline ctor's x 12mo
quality Metals RA9275 sampling sites | PCO =576000
lab
method
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Environmental Impact Statement
Backfill Stefor the Dredged Materials of the
Pasig-Marikina River Channel Improvement Project (PMRCIP) Phase 11

9¢ ¢ 9l

. Potential Sampling & Measurement Plan EQPL MANAGEMENT SCHEME
Key Environmental Lead Annual
Aspects per Project LD T Parame.ter fobe Perso | Estimated EQPL RANGE MANAGEMENT MEASURE
Phase St Ll Method e Location n Cost
Sector cy ALERT ACTION LimiT ALERT ACTION LIMIT
Air Quality Dust TSP 24-hr monthly Baseline air Contra | 30000/mox
generation sampling quality ctor's 12mo=
using sampling sites | PCO 360000
high
volume
air
sampler
Ambient Noise  {Increase in Noise levels Observat | daily Construction Contra -
noise level ion site ctor's
PCO
People Displacement Number of Actual Monthly Area PMO -
and relocation | affected count/int relocated,
households erview conditions at
provided with relocation site;
relocation or type of
transfer assistance assistance
provided
People Loss of Number of farmers | Actual Monthly At site or at PMO -
livelihood and households count/int residence
affected; erview
Affected residents
accommodated as
skilled/unskilled
worker during
construction stage;
Alternative
livelihood of
affected residents
generated as a
result of the
project
CLOSURE AND
Il.  OPERATION Monitoring activities will cease after the tum-over of the improved lots to their respective owners.
PHASE

Page 2
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& 651 EEBEFTEDRERATI1—)U

Responsible Action
Organization yyyy.mm.dd
A | Detailed design and other consulting services of Phase |11 Project DPWH 2012.12.20 Draft Final Report to DPWH from JICA Study Team
2013.01.31 Final Report
B | Census survey, Socio-economic study, and Revision of RAP DPWH 2012.12.20 Final Report to DPWH from JICA Study Team
D | Construction supervision consultant to be assigned DPWH 2013.02.15 Arrivein Manila
E | Construction work for PMRCIP Phase 111 DPWH 2013.09.01 Start
2016 Finish
1 | Preparation of RAP DPWH 2012.04.23 Start
2013.7.4th RAP authorization by DPWH
week Submission to JICA
i%lei.’.())&an JICA returns comments
2 | Verification of eligibility of PAFs for NHA resettlement DPWH/LIAC/NHA | 2013.1.7 Master list submission from DPWH to LIAC and NHA
(LIAC indudesPRRC) | - 2013.06.30 Pre-qualification results out from NHA.

Mid-Term Election

Dialogue with attendance of LIAC

= Finalization of Resettlement Action Plan

DPWH/LIAC

2013.5.13

Usual validity of thelist is 6 months.

45-days moratorium of major public activities before

and after the election, as well as 45-days transition

period of gover nance after the election will be observed.
PRE-RESETTLEMENT PHASE
Coordination and implementation of the 3 consecutive Open

2013.06.14 Start preparation
2013.06.14 ESSO monitoring starts
2013.07.1st :

week 1st meeting
2013.07.2nd .

week 2nd meeting
2013.07.3rd 3rd meeting

week
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Responsible Action
Organization yyyy.mm.dd
LIAC 3v()elei.07.3rd Issuance of 30-days notice for demolition and clearance
DPWH 2013.7.4th RAP authorization by DPWH
week Submission to JICA
4 | Grievance redress regarding the eligibility decision DPWH/LIAC 5\231;.07.1& Start
- . . Start
5 Decision _of PAFs regarding the_ choice or acceptance of DP\/\%ZIAC 2(;1;(.07.1& DPWH-PMO will record the addr of relocatees for
compensation, resettlement and/or assistances w monitoring.
6 Preparation of necessary documents and funding by PAFsand LGUs 2013.08.31 Finish
for demolition, relocation, and financia assistance
PHYSICAL RESETTLEMENT PHASE
7 | Resettlement Activities Monitoring at Project Site DPWH/LIAC 2013.08.01 Start
8 Voluntary demolition py PAFs | _ DP\NPSIII:_IAC 2013.08.01 Start
Payment of compensation before physical relocation, resettlement
Start
Demolition of structures by DPWH/City Engineering Dept. with the PAF DPWH, in coordination with other related institution,
9 2013.09.01 : . .
attendance of the affected settler(s) and LIAC members DPWH/LIAC provide man power and equipment to clear and level the site
of demolition
10 Demolition of structures DP\NPSIII:_IAC 2013.09.30 Finish
Payment of compensation, resettlement
11 After demolition and clearing the affected area, the Barangay Police DI;WH/LGU/ 2013.08.01 Start (turn-over of responsibility will be done lot by lot)
patrols/monitor the cleared areato prevent the returnees arangay
2013.09.30 Finish
POST-RESETTLEMENT PHASE
15 | Monitoring at resettled locations DPWH/PRRC/ 2013.08.01 Start
NHA 2017.12.31 End (1 yr after the project completion)
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Responsible Action
Organization yyyy.mm.dd
e o _ _ Funded by : DPWH Start (Customary continues for 2 yrs after resettlement.
Livelihood rehabilitation program to be provided or introduced Coordinated by : . . .
16 NHA 2013.08.01 Later the period, receiving LGU shall be the responsible

based on the monitoring results

Operated by : Various

institution for assistance)
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Responsible Action
Organization
Detailed design and other consuiting services of DPWH Draft Final Report to DPWH from JICA Study Team
Phase |11 Project
Final Report
Construcnon supervision consultant to be DPWH Arrivein Manila
assigned
Construction work for PMRCIP Phase |11 DPWH Start
Finish
Parcellary survey DPWH Start
Finish
Approval of survey report
Subdivision plan DPWH Start of Preparation of Subdivision Plan
Lot . . .
owner/DPWH Start confirmation with lot owner
DPWH/ Start approval procedure with DENR and Land Management Bureau (LMB)
DENR/LMB
Approval of subdivision plan by DENR and LMB
Relocation of public utilities DPWH Start preparation of Utility Relocation Plan
Ut lgmv:'ner/ Negotiate with utility company (cooperative) to relocate utility
Utility owner/ - .
DPWH Pay utility company (cooperative) to relocate
Utility owner | Relocate utility
- Land owner/ :
Negotiation of value DPWH Start the following procedure

(Donation)
(Bureau of Internal Revenue zonal value)

(Valuation by Appraisal Committee)

Request land owner to donate property
Start making offer based on BIR zonal value

If necessary, request Appraisal Committee to recommend valuation. Obtain value of property and
improvements from Appraisal Committee
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Responsible Action
Organization
(Independent Appraisal) If necessary, conduct appraisal using independent land appraiser
Make offer to land owner
Agree with land owner regarding the value
Deed of absolute sale (DAS) DPWH Prepare deed of absolute sale
DPWH Review of the deed
DPWH Approval of the deed
Transfer of title/tax declaration Lagdp?/://v:a/ Start preparation of necessary documents, pay taxes and mortgage
Notary public | Notarize deed of absolute sale
Within 30 days of notarization, transfer title/tax declaration
Start payment of full amount less taxed and mortgage paid
Finish payment of full amount less taxed and mortgage paid
Clearing of structures, improvements, and trees DPWH Start
DPWH/DENR | Reguest and obtain permit to cut trees

DPWH

Finish
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LOCATION/ OWNER/ EXISTING
STATION STRUCTURE COMPANY CONDITION REMARKS
(Approx.) NAME
R 0+830 Low Electrical Lines MERALCO Operating To L 0+850
L 0+850 ditto ditto ditto To R 0+830
R 0+850~1+000 Moored Sips Unknown Used
R 1+400 Low Electrical Lines MERALCO Operating To L 1+470
R 1+400~1+750 Moored Ships Unknown Used
R 1+450 Low Electrical Lines MERALCO Operating To L 1+470
L 1+470 ditto ditto ditto To R 1+400
L 1+470 ditto ditto ditto To R 1+450
R 1+480 Low Electrical Lines MERALCO Operating To L 1+510
L 1+510 ditto ditto ditto To R 1+480
L 1+560 Ferry Station PRRC Non-Operating
R 1+760 High Electrical Lines MERALCO Operating To L 1+760
L 1+760 ditto ditto ditto To R 1+760
L 1+950 Wood Piles Not Used
L 2+220 Wood Piles Not Used
L 2+320 Ferry Station PRRC Non-Operating
R 2+370 Boat Station Non-Operating
L 2+850 Moored Tag Boats Used
R 3+090 Many Huts Inhabited Under Ayala Bridge
C 3+140 CG Station Operating North side of the Island
L 3+270 Abandoned Ship Abandoned
C 3+290 Jetty North side of the Island
C 3+320 Buoy In Service
L 3+420 High Electrical Lines MERALCO Operating To R 3+430
R 3+430 ditto ditto ditto To L 3+420
C 3+570 Buoy In Service East top of the Isand
C 3+680 Buoy In Service Middle of theriver
L 3+630~3+780 Moored Sips Unknown Used
R 3+850 CG Station Operating
R 4+130 CG Station Operating
L 4+150 CG Station Operating
R 4+190 CG Station Operating
L 4+280 CG Station Operating
L 4+380 Jetty Used
R 4+400 CG Station Operating
L 4+420 CG Station Operating
L 4+700 Many Wood Piles Not Used
R 5+100 Stone Wall Broken
R 5+200 3 Concrete Steps Not Used
L 5+225 Jetty Not Used
L 5+430~6+130 Company Jetties Operating
R 5+550~5+630 Many Ships Used
R 5+640 Two Abandoned Ships Abandoned
R 5+680~5+730 Many Passenger Boats Not Used
R 6+070 Ferry Station PRRC Non-Operating
R 6+100 CG Station Operating
To L 6+290 Between
R 6+290 High Electrical Lines MERALCO Operating Pipeine and Ralway
Bridges

L 6+290 ditto ditto ditto To R 6+290
R 6+550~6+730 Many Ships Used
R 7+150~7+250 Jetties Operating
L 7+240 Cable Operating To R 7+270
R 7+270 ditto ditto No L 7+240
L 7+280 Boat Station Operating
R 7+320 Boat Station Operating
R 7+590 Boat Station Operating
L 7+900~8+000 Jetties Operating
R 8+150 Wood Piles Non-Operating
L 8+380 Jetty panter's Product | operating
R 8+580 Wood Jetty Not Used
R 8+650 Concrete Jetty Not Used
R 8+810 Low Electrical Lines MERALCO Operating To L 8+860
L 8+860 ditto ditto ditto To R 8+810
L 8+850 Boat Station Operating
L 8+870 Boat Station Operating

Tb 6.1




L 8+900 Ferry Station PRRC Non-Operating
R 8+920 Wood Piles Not Used
L 8+950 Wood Piles Not Used
R 8+960 Boat Station Operating
R 9+010 Boat Station Operating
R 9+110 Boat Station Not Used
R 9+150 Jetty Not Used
R 9+420 Wood Piles Not Used
R 9+720 Abandoned Boats Abandoned
R 9+800 Ferry Station PRRC Non-Operating
L 9+900 Jetty Toyo Operating
L 9+900 H-beam fenders Toyo Operating
R 9+950 Low Electrical Lines MERALCO Operating To L 9+950 Alang the east
side of Lambingan Bridge
L 9+950 ditto ditto Operating To R 9+950
L 10+070 Buoy Operating No Concern
L 10+100~10+230 7 H Beam Piles Un known
R 10+150 Jetty Operating
R 10+270 Jetty Operating
L 10+300 Jetty Operating
L 10+400 Concrete Terrace Used
L 10+450 Concrete Terrace Used
L 10+530 Jetty Operating
R 10+610 Low Electrical Lines MERALCO Operating Tol 10+640
L 10+640 ditto ditto ditto ToR 10+610
R 10+750 Buoy In Service
L 10+850 Boat Club Wharf Operating
. Sea Qil . With 4 submerged pipin

R | 10+950~11+250 | Jetties Corporation Operating ged piping
R 11+680~11+790 Public Terrace Used
L 11+760 Jetty Non-Operating
R 11+820 Jetty Operating
R 11+950 Ferry Station PRRC Non-Operating
L | 124020124170 | Jetties 2:";:;.""‘ Cordage | onerating
L 12+230 Jetty Non-Operating
L 12.270 2 Piles Not used
L 12+960 Boat Station Unknown Operating
R 12+960 Boat Station Unknown Operating
R 13+030 Low Electrical Lines MERALCO Operating To L 13+030
L 13+030 ditto ditto ditto To L 13+030
R 13+040 Ferry Station PRRC Non-Operating
L 13+050~12+130 Public Terrace Used
R 13+260 High Electrical Lines MERALCO Operating To L 13+260
R 13+260 ditto ditto ditto To L 13+320
L 13+260 ditto ditto ditto To R 13+260
L 13+320 ditto ditto ditto To R 13+260
L 13+480 2 Wood Piles Not Used
L 13+610 Jetty Non-Oereating
L 13+745 Boat Station Operating
R 13+750 Boat Station Operating

. . . . To R 13+780
L 13+770 High Electrical Lines MERALCO Operating EL—4323

) ) ) ToL 13+770
R 13+780 ditto ditto ditto EL—4236
R 13+810 A Hut Occupied
R 13+930 Boat Station Not Used
L 14+030 2 Wood Piles Not Used
R 14+180 High Electrical Lines MERALCO Operating To L 14+210
L 14+210 ditto ditto ditto To R 14+180
R 14+290 Low Electrical Lines MERALCO Operating To L 14+290
L 14+290 ditto ditto ditto To R 14+290
R 14+300 Low Electrical Lines MERALCO Operating ToL 14+310
L 14+310 ditto ditto ditto To R 14+300

. . . . To R 14+370
L 14+310 High Electrical Lines MERALCO Operating EL=4+33.9

) ) ) To L 14+310
R 14+370 ditto ditto ditto EL=443.0

. . . ) To L 14+380
R 14+380 High Electrical Lines MERALCO Operating EL=+258
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To R 14+380

L 14+380 ditto ditto ditto EL=429.5
R 14+570 Block Wall Not Used
L 14+570~14+610 Public Terrace Used
L 14+620 Ferry Station PRRC Non-Operating No Concern
L 14+640~14+690 Public Terrace Used
R 14+680 Piles Not Used
L 14+730~14+790 Public Terrace Used
R 14+76 ~14+800 Public Terrace Used
L 14+770 Low Electrical Lines MERALCO Operating To R 14+780
R 14+780 ditto ditto ditto To L 14+770
R 14+890 Boat Station Operating
L 14+900~15+020 Public Terrace Used
R 15+000~15+200 Jetty Operating
. . . . To L 15+030
R 15+010 High Electrica Lines MERALCO Operating EL=426.3
) ) . To R 15+010
L 15+030 ditto ditto ditto EL=425.4
L 15+070~5+140 Public Terrace Used
R 15+200~15+350 Pile Fenders Operating
L 15+260 Boat Station Operating
R 15+420 Boat Station Operating
L 15+530 2 Wood Piles Not Used
R 15+560~16+470 Public Terrace Used Very long terrace
R 15+650 Pile-up Occupied
R 15+700 Pile-up Occupied
R 15+750 Pile-up Occupied
R 15+860 Pile-up Occupied
L 16+010 Block Wall Not Used
R 16+120 Boat Station Operating
L 16+150 Boat Station Operating
R 16+300 Pile-up Occupied
R 16+350 Pile-up Occupied
L 19+430 Water PipeLine MWSS Operating 0OD1500, Depth Unknown
L 16+480 Huts Inhabited
R 16+530~16+750 Jetties Operating
. . . ) To L 16+660
R 16+660 High Electrical Lines MERALCO Operating EL=427.9
! . ) To R 16+660
L 16+660 ditto ditto ditto EL=4235
R 16+770~16+840 Jetties Operating
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LOCATIONI OWNERI EXISTING
STATION STRUCTURE COMPANY CONDITION REMARKS
(Approx.) NAME
L 0+300 Muck Unloading Ship Operating Sometimes
R 0+350 5 Wood Fenders Operating
RL 1+550 Water Pipeline MWSS Operating 0OD1800, Depth Unknown
R 1+560 Jetty & Intake Pipe Operating
R 1+700 Jetty Operating
R 1+800 Jetty Non-Operating
R 1+950 Jetty Non-Operating
Dredging work is carried
out privately to keep water
R 2+200 LPG Company Jetty Operating depth. Large  vessel
navigation is difficult
upstream.
R 2+600 Stedd Walkway Not Used
RL 3+067 Water Pipdine MWSS Operating gfﬁg?no' Depth is around
Adjacent to Rosario
R | BridgePasg City gﬂ?}:gee Lower than the Operating
(4+230)
L 4+230 ditto ditto
N . OD750, Depth is around
RL 4+263 Water Pipeline MWSS Operating EL12.0m
R 4+900 Cable Operating
L 4+900 ditto ditto
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RIVER STATION BRIDGE NAME MAX. HEIGHT REMARKS
Pasig 0+705 Delpan EL+15.930
Pasig 1+800 Jones EL+14.790
Pasig 2+165 MacArthur EL+14.470
Pasig 2+200 LRT EL+16.6
Pasig 2+400 Quezon EL+18.170
Pasig 3+092 Ayala EL +16.410
Pasig 5+010 Nagtahan EL+16.500
Pasig 6+250 MWSS Pipeline EL+15.5
Pasig 6+300 PNR Railway EL+16.5
Pasig 6+320 Zamora, Pandacan EL+20.050
Pasig 9+940 MWSS Pipdline, Lambingan EL+17.206
Pasig 9+950 Lambingan EL+16.750
Pasig 12+776 M akati-Mandaluyong EL+16.270
Pasig 13+500 New Bridge EL+18.2
Pasig 14+400 Guadalupe EL+20.900
Pasig 16+850 C-5 EL+22.100
Lower Marikina 0+556 Sta. Rosa EL+17.051
Lower Marikina 1+250 Vargas EL +18.936
Lower Marikina 3+220 Alfonso Sandoval EL+18.075
Lower Marikina 4+230 Rosario EL+18.874
Napindan Lower Lower Flap Gate EL+17.11 Ba=17.45m
Napindan (Pedestrian Footbridge) EL+20.11
Napindan Upper Flap Gate EL+16.65
. Not published yet. It is said to
Napindan to (un d:'eéloi;?l?:ti on) EL+17.00 be planed more than
EL+17.00.
Napindan Bambang (San Joaquin) EL +16.86
Napindan Kalawaan EL+16.27
Napindan Upper C6 EL+17.18

Note: This table shows the highest elevation of bridge girder; re-survey is strongly recommend, when necessary.

Tb 6.5




99 ql

#* 631 SAICRITIVERKE—F

1
c
3

~

|*=|-’=|“

=

N

©
]

N
>

~
=

0o
3

|°’|

o
N
&

|—‘|*>|

o
3
3

oo
=

>
IN]
S

o
=3
>

s

|*=|

~
3
)

o [ [
I IS NI FNES

o

=

|<"|

=

|-‘=|m|

[
=

|a’|®|—‘|>|h|-’=|

=

I
o [+ |ro [ |no |

N
=

oo
3

|

=
=

N
>

|

3
3

L]

]
=

N>
i

|

IS
=

KL

=3
3

)
R

LLI

no
=3
=3

el ol

N
~
S

.

n>
<
©

|

~
&l

o |~
|| NS s
& |G ||| |w | ]SS |a

1%
c
3

o
=

I b3

oo
=

&3

o
=

[~ [on = s
S |5 | |

I
3

o
]

2

|

&3

o
=

|

~
3

3

|

o
=

<
&3

on |=|=|=|=
Immmmm

o
=1

~
=
S

|

S
B
=3

=

=)

|

o
]

N>
Iy
S

|

N>
~
i

>
>
=3

|

no
Iy
S

o
]

o
=1

|

&3

Marikina Equipmentfor Major Works (Total) per Unit Qntty [Whole Work Days | Calender Month
Main Work Item Remarks unit| per |Equipment] Total V |Equipment 1) 2| 3 4] 5] 6] 7|1 8] 9[10][11]12[13[14])15]16[17]) 18] 19] 20| 21| 22] 23| 24| 25 26| 27 ZEZQ 30(31) 32| 33[34| 35

Marikina Bank (3Banks in Total) [0.1c.m. Backhoe U Ditches m 25 1 1,906 76 3] 1

Sub Total 0.1¢c.m. Backhoe 0/ 0jojojojojojojojojojofojojojojojojojojojoofofojojojoo3 100800
Marikina Bridge Pier Protection |0.45¢c.m. Backhoe pier 1 10 8 80 1 1 1 1
Marikina Bridge Pier Protection [0.45¢c.m. Backhoe pier 1 10 8| 80 1 1 1 1
Marikina Sluicewa 0.45¢c.m. Backhoe Sluiceway Fabrication unit 1 30! 9 270 3[ 3] 3] 3[ 3
Marikina Bank (3Banks in Total) |0.45¢c.m. Backhoe Tree & Glass Removal sm.| 100 1 19.061 191 7
Marikina Disposal Area 0.45¢c.m Backhoe Peripheral Ditch m 100 1 1,600 16 1

Sub Total 0.45¢c.m. Backhoe 0| 8 0l o] of of of] 2| 0] o] 2| of o] o] o] o] 3] 3 3| 3| 3] 0] 2| of of o] 0] 2| o] of O] O] 0] 0) O] O
Marikina Sand Dredge 1.0c.m. Backhoe cm.| 825 4| 314,000 1,522 4] 4] 4| 4f 4] 4] 4] 4| 4] 4 4] 4] 4] 4] 4] 4| 4] 4] 4] 4] 4] 4] 4
Marikina Sand Dredge 1.0c.m. Backhoe for unloading cm.| 825 2| 314,000 761 2| 2| 2| 2f 2] 2] 2| 2| 2| 2| 2| 2] 2| 2] 2] 2| 2 2| 2] 2| 2| 2| 2

1.0c.m. Backhoe for dredging on barge [cm.| 900 4| 656,000 2916 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4) 4] 4] 4] 4] 4] 4] 4) 8| 8] 8] 8] 8| 8 8| 8/ 8| 8| 8| 8| 8

1.0c.m. Backhoe for unloading c.m. 900 2| 656,000 1,458 2] 2] 2] 2] 2| 2| 2| 2 2| 2| 2 2| 2] 2| 2| 2| 2| 2| 4] 4] 4| 4] 4] 4] 4] 4] 4| 4] 4] 4] 4
Marikina Bank (3Banks in Total) |1.0c.m. Backhoe Bridge SSP Preparation m 20 2 60 2] 2] 2

.0c.m. Backhoe Pre-Mix c.m. 900 4| 656,000 2,91 6] 6| 6] 6] 6| 6| 6/ 6/ 6| 6] 6] 6/ 6] 6/ 6| 6] 6/ 6/ 9] 9] 9 9] 9] 9] 9] 9] 9] 9 9] 9] 9
Marikina Bank (3Banks in Total) [1.0c.m. Backhoe Promnade Demolish m 10 2 1,906 381 il 3
Marikina Bank (3Banks in Total) |1.0c.m. BackhoeRoad Extension m 15 2 250 3 1

Sub Total 1.0c.m. Backhoe | Of 1 6]18)20]|20/20/19/21|18|18)|18|18(18|18|18)18) 18|18/ 18| 18]27)27)27/27(21]21|21/21)21[21]{21]21]21) 0| Of

10t Dump Track cm.| 825 8| 314,000 3,045 8] 8] 8] 8] 8[ 8 s[ 8] 8[ 8[ 8] 8] 8] 8] 8] 8] 8] 8] 8] 8] 8 8] 8

10t Dump Track for final transport c.m. 900 5| 656,000 3,644 5] 5| 5] 5] 5| 5| 5| 5/ 5| 5| 5[ 5| 5| 5] 5/ 5| 5| 5/10|10] 10/ 10| 10| 10{ 10| 10| 10| 10{ 10) 10| 10

Ot Dump Track (Sealed Type) cm. 900 8| 656,000 5,831 8| 8 8] 8] 8] 8| 8| 8 8| 8| 8 8 8 8 8| 8| 8| 8| 16/16[16]16]16| 16|16/ 16/ 16]16]) 16| 16/16
Marikina Bank (3Banks in Total) |10t Dump Truck Promnade Demolish m 10 6 1,906 1,144 3] 9
Marikina Bank (3Banks in Total) |10t Dump Truck Tree & Glass Removal sm.| 100 05| 19,060 95 4

Sub Total 10t Dump Track O 4] 8/21[21)21]21[24/30|21[21)21]|21[21|21]21({21]21]21[21] 21| 34| 34| 34| 34( 26| 26| 26| 26| 26| 26| 26/ 26)| 26| 0
Marikina Bank (3Banks in Total) |15t Bull Dozer Bank Embankment cm.| 690 1] 38,120 55 i1 1 1

Sub Total 15t Bull Dozer 0/ 0jojoojojojojojojojof 1] 1) 1) 1/ o/ of 0] 0] 0] 0] of] O] O] O] O] O] O] O] O] O] 0] O] O
Marikina Sand Dredge 20t Bull Dozer for land backfill cm.| 825 1] 314.000 381 R0 I Y I A A A 1
Marikina Clay Dredge 20t Bull Dozer for embankment cm.| 900 1] 656,000 729 A ) o) f tf ) a) 1) Af A ) ) 1) 1] Af 1f 1] 2) 2] 2] 2f 2| 2| 2] 2] 2] 2] 2| 2] 2

Sub Total 20t Bull Dozer Oof ol 1] 2 2] 2] 2| 2] 2| 2| 2] 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 3 3| 3] 3 2| 2] 2] 2| 2] 2| 2 2| 2| O
Marikina Bank (3Banks in Total) [20t Tire Compactor Bank Embankment cm.| 1330 1 38,120 29 1] 1) 1

Sub Total 20t Tire Compactor 0/ 0jojoojojojojojojojof 1] 1) 1) 1/ o/ of 0] 0] 0] 0] of] O] O] O] O] O] O] O] O] O] 0] O] O
Marikina Disposal Area 10t Tank Lorry for Water Spray R R R A A R A R U

Sub Tota 10t Tank Lorr Ol Ol Of 1) tf of o] 1] 1) 4 1 f 4] ) 1) 4] 4f 4f of 4] ) 4] of of 4f 1] 1) 1) 1 1 0
Marikina Bank (3Banks in Total) [4t/truck Manhole and Conduit m 30 10 1,906 635 1] 4| 5[ 5[] 2
Marikina Bank (3Banks in Total) |4t/truck Parapet Concrete m 50 1 1,906 38 1 1] 1
Marikina Sluicewa: 4t/truck Sluiceway Fabrication unit 1 30 9 270 3] 3] 3 3[ 3
Marikina Bank (3Banks in Total) |4t/truck SSP_Coping m 25 6 1,906 457 2] 3
Marikina Bank (3Banks in Total) [4t/truck U Ditches m 25 1 1,906 76 3 1

Sub Total 4t/truck 0| 0] 0l o] of of 2] 3] 1) 4/ 5| 5[ 2] 1] 1] 1| 3 3| 3| 3| 3] ol of of o] 0] 0] o] of 3 0/ 0] 0] 0] O
Marikina Bridge Pier Protection |2t Mini Crane pier 1 10 8 80 1 1 1 1

Sub Total 2t Mini Crane 0/ 0joOjojojofoj] 1]0/ 0 1 0f0/ 000 0fof o 0j0jo 1 of0f0]0] 10000000
Marikina Bridge Pier Protection |25t Truck Crane pier 1 10 8| 80 1 1 1 1
Marikina Disposal Area 25t Truck Crane Access Concrete Bridge pcs. 1 20! 1 20 1
Marikina Bank (3Banks in Total) |25t Truck Crane Bridge SSP_Preparation m 20 1 60 3 i 1] 1
Marikina Bank (3Banks in Total) |25t Truck Crane General SSP Piling m 18 2 1,846 205 2| 2| 2
Marikina Sluiceway 5t Truck Crane Sluiceway Fabrication unit 1 30 9 270 3] 3] 3| 3[ 3

Sub Total 25t Truck Grane of 1) o] of 3] 3] 3/ 1] o] ol 1) o] o] o/ o] of 3 3| 3 3 3| of 1| o] of o] o] 1| 0] 0] 0] O 0] O] O
Marikina Temprary Jetty 50t Crawler Crane 2fleeet*30day work etty| 1 60, 1 60 2

Sub Total 50t Crawler Crane 0| 2| 0] o] o] of o] o] 0/ o] o] of 0] 0] 0] o] of of o] 0] 0] o] of of of 0] 0| 0] o] 0] 0] 0] 0] 0] O
Marikina Temprary Jetty 300DWT Barge ett 1 60! 1 60 2
Marikina Bridge Pier Protection |300DWT Barge pier 1 10 8] 80 1 1 1 1

Sub Total 300DWT Barge 0| 2/ 0jojojojoj] 1]0 0 1 00/ 000 0f0f 0] 00 o 1f0f0f0]0] 1 000/ 00 00
Marikina Sand Dredge 1000DWT Barge 1825¢.m./day. cm.| 825 2| 314,000 761 2| 2f 2] 2] 2] 2] 2] 2| 2] 2| 2] 2] 2] 2] 2| 2] 2] 2] 2] 2] 2] 2] 2
Marikina Clay Dredge 1000DWT Barge 900c.m./da cm.| 900 2| 656,000 1,458 2| 2| 2| 2] 2] 2| 2] 2| 2| 2| 2] 2| 2| 2] 2| 2| 2| 2| 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4

Sub Total 1000DWT Barge O| O] 2] 4] 4| 4] 4] 4] 4) 4] 4| 4 4] 4] 4] 4] 4] 4] 4] 4] 4] 6] 6| 6 6] 4] 4] 4] 4] 4 4] 4] 4] 4) 0| 0
Marikina Sand Dredge 16PS Watch Boat cm.| 825 2| 314,000 761 2| 2] 2| 2f 2| 2] 2| 2| 2| 2| 2| 2 2| 2] 2] 2| 2 2| 2| 2| 2| 2| 2

16PS Watch Boat cm.| 900 2| 656,000 1,458 2| 2] 2] 2| 2) 2| 2| 2| 2] 2] 2] 2| 2] 2| 2| 2| 2| 2| 4] 4] 4] 4] 4] 4] 4| 4] 4] 4] 4] 4] 4
Marikina Temprary Jetty 16PS Watch Boat jetty 1 60! 1 60 1
Marikina Bridge Pier Protection |16PS Watch Boat pier 1 10 8 80 1 1 1 1

Sub Total 16PS Watch Boat | Of 1] 2 5| 4| 4] 5 4| 4] 4] 4] 4] 4) 4] 4] 4] 4] 6] 7| 6] 6 4] 4) 5 4] 4] 4] 4] 4] 4] 0] O
Marikina Sand Dredge 200PS Anchor Boat cm.| 825 1] 314,000 381 LA N T A A A

200PS Anchor Boat cm. 900 1] 656,000 729 A ) f ) )t )t 1) ) 1 1) 1) 1) 1) 1) 2] 2 2] 2] 2 2) 2| 2] 2] 2] 2| 2| 2
Marikina Temprary Jetty 200PS Anchor Boat jetty 1 30! 1 30 1
Marikina Bridge Pier Protection [200PS Anchor Boat pier 1 10 8 80 1 1 1 1

Sub Total 200PS Anchor Boat | Of 1] 1] 2) 2| 2 2| 3] 2| 2| 3] 2| 2| 2] 2| 2] 2] 2| 2 2| 2| 3| 4| 3[ 3] 2| 2| 3] 2 2] 2| 2 2| 2| 0] Of
Marikina Sand Dredge 500PS Tug Boat cm. 825 3| 314,000 1,142 3] 3] 3] 3] 3| 3] 3| 3[ 3] 3| 3] 3] 3] 3] 3 3] 3] 3 3] 3] 3[ 3] 3

500PS Tug Boat c.m. 900 3| 656,000 2,187 3] 3] 3] 3] 3] 3 3| 3/ 3 3] 3] 3/ 3] 3] 3 3] 3| 3/ 6] 6] 6| 6| 6] 6| 6] 6] 6] 6] 6| 6] 6
Marikina Temprary Jetty 500PS Tug Boat jetty 1 30! 1 30 1
Marikina Bridge Pier Protection [500PS Tug Boat pier 1 10 8| 80 1 1 1 1

Sub Total 500PS Tug Boat 0| 1) 3/ 6| 6| 6] 6] 7| 6| 6| 7| 6| 6| 6] 6| 6| 6/ 6/ 6/ 6/ 6 9/10[ 9 9| 6| 6| 7| 6| 6| 6/ 6| 6 6 O
Marikina Bank (3Banks in Total) [15kW Vivro Hammer Bridge SSP Piling m 15 1 60 40 1] 1] 1
Marikina Sluicewa 15kW Vivro Hammer SSP Piling unit 1 1 9 9 1 1 1 1)1

Sub Total 15kW Vivro Hammer 0| 0/ 0] of 1] 1f 1] 0] 0] 0o/ o] of O] 0] O] O] 1f 1 1] 1] 1| 0] of Of O] 0] 0] 0] 0] O] O] 0] 0] O] O
Marikina Temprary Jetty 40kW Vivro Hammer 20piece/day pcs. 9 1 54 6 2
Marikina Bank (3Banks in Total) [40kW Vivro Hammer General SSP Piling m 18 1 1,846 103 1 1] 1

Sub Total 40kW Vivro Hammer 0l 2/ of o] 1) 1] 1 o] 0] 0] O] O 0] 0] O] 0 0] 0] 0] O] O 0] O] O] Of 0| 0] 0] O] 0| 0] 0] O] 0/ O
Marikina Bank (3Banks in Total) [3B Pump long term 9site*2unit*900days m 200 18,000 1,906] 171,540 18] 18] 18] 18 1§|18 18|18/ 18| 18| 18[ 18/ 18| 18| 18/ 18| 18] 18/ 18| 18] 18[ 18| 18| 18] 18| 18| 18] 18[ 18] 18

Sub Total 3B Pump 0| O o[18]18|18/18[18/18)18/18/18(18/18|18/18(18]18| 18| 18/18(18]|18|18|18[18|18|18|18/18/18/18/18 0| 0| 0
Marikina Bank (3Banks in Total) [6B Pump long term 9site*900days m 200 9,000 1,906 85,770 91 9] 9] 9] 9] 9] 9] 9 9] 9] 9] 9 9] 9 9] 9] 9] 9] 9] 9] 9f 9] 9] 9/ 9] 9] 9] 9[ 9] 9
Marikina Bank (3Banks in Total) [6B Pump short term Osite*30days m | 200 300 1,906 2,859 T T T T T T 136 |

Sub Total 6B Pump 0| Of of 9] 9| 9| of12/15) 9| 9| 9| 9] 9| 9| 9| 9| 9| 9| 9] 9 9] 9| 9| 9 9| 9| 9| 9| 9] 9] 9| 9/ 0| 0/ O
Marikina Clay Dredge Pre—Mix Pant 70cm/h cm.| 900 1] 656,000 729 2l 2] 2| 2f 2| 2] 2| 2| 2] 2] 2] 2| 2 2| 2] 2] 2| 2| 3] 3] 3| 3| 3] 3| 3| 3| 3| 3] 3] 3| 3

Sub Total Pre-Mix Pant 70cm/h 0l Of of 2] 2) 2| 2f 2] 2) 2| 2] 2| 2] 2| 2| 2| 2] 2] 2| 2| 2| 3] 3| 3| 3 3| 3| 3| 3| 3] 3| 3 3/ 3/ 0/ 0
Marikina Bank (3Banks in Total) [50kVA Generator 9site*900days m 200 9,000 1,906 85,770 91 9] 9] 9] 9| 9] 9] 9 9] 9] 9] 9 9] 9] 9] 9] 9] 9 9] 9] 9f 9] 9] 9/ 9] 9] 9] 9[ 9] 9

Sub Total 50kVA Generator 0| Of of 9] 9] 9 of 9f 9] 9] 9] 9 9| 9| 9| 9 9| 9| 9| 9| 9 9| 9| 9| 9] 9| 9| 9| 9| 9| 9| 9| 9| 0/ O
Marikina Temprary Jett 125KVA Generator 20piece/day pcs. 9 1 54 6 2
Marikina Bank (3Banks in Total) [125KVA Generator Bridge SSP Piling m 1.5 1 60 40 1 1] 1
Marikina Sluicewa 125kVA Generator for SSP Piling unit 1 1 9 9 1) 1] 1 1] 1
Marikina Bank (3Banks in Total) [125KVA Generator General SSP Piling m 18 1 1,846 103 1 1] 1

Sub Total 125KVA Generator 0l 2/ 0f o] 2| 2| 2f o] 0] 0] O] Of 0] 0] O] Of 1] 1] 1] 1| 1 0] O] O] Of 0| 0] 0] O] 0| 0] 0] 0] 0/ O
Marikina Clay Dredge 300KVA Generator Pre-Mix c.m. 900 1/ 656,000 729 2] 2| 2| 2 EI 2| 2| 2| 2| 2] 2| 2] 2] 2| 2 2] 2| 2 3] 3] 3[ 3] 3] 3] 3 3] 3] 3[ 3] 3] 3

Sub Total 300KVA Generator o of of 2f 2[ 2[ 2] 2[ 2 2[ o[ o[ 2[ 2] 2[ 2] 2[ 2[ 2[ 2[ 2 3[ sl 3[ sl a[ o[ a[ 3[ 3 3[ 30
Pasig Equipmentfor Major Works (Total) per Unit Qntty _|Whole Work Days | Calender Month

Main Work Item Remarks unit| per |Equipment| Total V_|Equipment 1/ 2{ 3] 4] 5| 6] 7] 8] 9f10[11]12])13[14][15]|16]17[18]19] 20| 21| 22| 23| 24| 25| 26 27&[ 29] 30| 31/ 32| 33| 34| 35

Pasig Drainage Work 0.45¢.m. Backhoe m 50 0.25| 48%4,569 1,097 1 2] 2] 2| 2| 2] 2| 2] 2] 2 2| 2| 2] 2| 2| 2| 2] 2] 2 2| 2| 2] 2| 2| 2] 2| 2| 2
Pasig Parapet Wall 0.45¢.m. Backhoe m 8 1 4,569 571 R Y I T Y Y I i1 R Y I I Y A Y O AT 1

Sub Total 0.45¢c.m. Backhoe 0/ 0] 0 ofof 1f 3] 3] 3| 3| 3| 3/ 3] 3 3| 3| 3/ 3] 3| 3| 3| 3| 3 3 3] 3| 3) 3| 3/ 3] 3] 3] 3 1
Pasig Parapet Wall 4t/truck Re—Bar Worker m 8 1 4,569 571 RN Y T T U A ) 1 W I A A O 1
Pasig Drainage Work 4t/truck on land m 50 0.25| 48%4569 1,097 1 2| 2] 2| 2 2 2| 2] 2] 2| 2| 2| 2| 2| 2 2| 2] 2] 2] 2] 2] 2] 2| 2| 2] 2| 2| 2

Sub Total 4t/truck 0| 0] o] oo 1f 3] 3] 3 3| 3| 3/ 3| 3| 3 3| 3 3[ 3] 3] 3| 3| 3| 3] 3 3| 3| 3] 3| 3] 3] 3] 3 1 1
Pasig SSP_SSP Piling 50t Crawler Crane m 12.6 1 4,569 363 f ) o oo af A af af a1 o1f 1
Pasig Drainage Work 50t Crawler Crane m 50 0.25| 48%4,569 1,097 1 2] 2] 2] 2| 2] 2| 2] 2] 2 2| 2| 2] 2| 2 2| 2] 2] 2 2] 2| 2] 2| 2| 2] 2| 2| 2

Sub Total 50t Crawler Crane 0l Oof of 1] 1) 2| 3f 3| 3| 3| 3| 3| 3| 3| 3| 3 3| 3| 3| 3| 3[ 2] 2| 2| 2 2| 2| 2| 2| 2] 2| 2| 2| 0[] O
Pasig SSP_SSP Piling 300DWT Barge m 126 1 4,569 363 11 W-I_1| L T A
Pasig Drainage Work 300DWT Barge m 50 0.25] 48+4569] 1,097 1T 1| 2| o[ 2] o[ 2] o[ o] 2 o[ 2[ o[ 2] o[ 2] 2[ o 2[ 2 2] o 2] 2 of 2[ o[ 2[ o] |

Sub Total 300DWT Barge o of of 1] 1] 2[ 3] a] a[ a] a] a[ 3] a[ 3] 3] 3[ 3] 3] 3[ 3] 2| 2| 2 2] 2] 2[ 2] 2] 2] 2] 2[ 2[ o] 0
Pasig SSP_SSP Piling 16PS Watch Boat m 126 2 4,569 725 2l 2] 2| 2f 2| 2] 2| 2| 2| 2] 2| 2] 2| 2] 2| 2| 2| 2
Pasig Drainage Work 16PS Watch Boat m 50 0.25| 48%4569 1,097 1l 2] 2] 2] 2 2f 2| 2] 2| 2 2| 2| 2| 2| 2 2| 2] 2] 2| 2] 2] 2] 2| 2| 2] 2| 2| 2

Sub Total 16PS Watch Boat 0| 0] O] 2| 2| 3] 4] 4] 4| 4| 4| 4| 4] 4) 4] 4] 4] 4] 4] 4] 4] 2] 2| 2] 2] 2] 2] 2] 2] 2] 2] 2| 2/ 0] O
Pasig SSP_SSP Piling 200PS Anchor Boat. m 12.6 1 4,569 363 JIRIBIRIBIRIRREREBEREBERERE
Pasig Drainage Work 200PS Anchor Boat m 50 0.25| 48%4,569 1,097 1 2] 2] 2| 2| 2] 2| 2] 2] 2 2| 2| 2] 2| 2 2| 2] 2] 2] 2| 2| 2] 2| 2| 2] 2| 2| 2

Sub Total 200PS Anchor Boat 0l of of 1] 1] 2| 3f 3] 3] 3| 3] 3 3] 3| 3 3| 3] 3| 3| 3 3] 2| 2| 2| 2 2| 2| 2| 2| 2] 2] 2| 2[ 0] 0] O
Pasig SSP_SSP Piling 500PS Tag Boat m 12.6 1 4,569 363 0 I I B O O O 1 1
Pasig Drainage Work 500PS Tag Boat m 50 0.25| 48+%4,569 1,097 1] 2] 2] 2| 2] 2] 2] 2] 2| 2] 2] 2| 2[ 2] 2| 2] 2] 2| 2] 2] 2] 2] 2| 2| 2| 2[ 2| 2

Sub Total 500PS Tag Boat 0l of of 1] 1] 2| 3f 3| 3] 3| 3] 3 3] 3| 3| 3 3] 3| 3| 3 3] 2] 2| 2| 2f 2| 2] 2| 2| 2] 2] 2| 2/ 0] 0] O
Pasig SSP_SSP Piling 90kW Vivro Hammer m 12.6 1 4,569 363 R T 1 O A O A O O A

Sub Total 90kW Vivro Hammer O Of of 1] 1) #f f 4 4) 4] 4| 1f 1) 1) 4| 4 1| 1] 1] 1] 1 0] O] O] Of 0| 0] 0] O] 0| 0] 0] 0] 0/ O
Pasig SSP_SSP Piling Water Jet m 126 1 4,569 363 LA O T T A

Sub Total Water Jet O Of of 1] 1) #f f 4 1) 4| 4f 1f 1) 1] 4| 4 1] 1] 1] 1] 1| 0] O] O] Of 0| 0| O] O/ 0] 0] O] Of 0| 0] O
Pasig Drainage Work 20cm/h Concrete Mixer m 50 0.25| 48%4569 1,097 1 2| 2] 2| 2 2 2| 2] 2] 2| 2| 2| 2| 2| 2 2| 2] 2] 2 2] 2] 2] 2| 2] 2] 2| 2| 2

Sub Total 20em/h Concrete Mixer 0| 0] O] o] of 1f 2] 2] 2| 2| 2| 2 2| 2| 2| 2| 2| 2| 2| 2| 2| 2] 2] 2 2] 2] 2| 2] 2| 2| 2] 2| 2/ 0] O
Pasig Drainage Work 3B pump on land m 50 2|100%4,569 9.138 8| 16| 16) 16| 16/ 16| 16| 16| 16/ 16]| 16| 16| 16) 16| 16/ 16] 16| 16[ 16) 16] 16| 16| 16| 16| 16{ 16| 16| 16

Sub Total 3B pump 0| 0] 0] o] of 8[16]16|16)|16/16|16/16|16)|16| 16| 16| 16| 16| 16| 16| 16|16/ 16| 16| 16| 16)| 16| 16| 16| 16|16/ 16| 0| 0
Pasig Drainage Work 4B pump m 51 0.50| 48%4,569 2,194 2| 4| 4] 4| 4| 4] 4] 4] 4] 4] 4| 4| 4] 4] 4] 4] 4] 4| 4] 4] 4] 4] 4] 4] 4] 4] 4] 4

Sub Total 4B pump 0| 0] O] O] Of 2 4] 4] 4) 4| 4| 4| 4] 4) 4] 4] 4] 4] 4] 4] 4] 4| 4| 4] 4] 4] 4) 4] 4| 4| 4/ 4/ 400
Pasig Drainage Work 6B pump m 50 0.25| 48%4,569 1,097 11 2] 2] 2 2] 2 2] 2] 2| 2 2] 2| 2[ 2] 2| 2[ 2] 2| 2f 2] 2| 2] 2| 2| 2| 2[ 2| 2
Pasig Drainage Work 6B pump on land m 50 1| 50%4,569 4,569 4] 8| 8| 8| 8/ 8] 8| 8 8 8| 8 8 8| 8 8 8] 8| 8 8] 8| 8 8 8| 8 8 8| 8] 8

Sub Total 6B pump 0| 0] 0] 0] o] 5[10]/10]|10|10/10/10/10]10]10|10/10/10[10| 10| 10| 10|10/10[10{10| 10|10/ 10/10|10]/10/10| 0] O
Pasig Drainage Work 50kVA Generator m 50 1] 50%4,569 4,569 4) 8| 8| 8| 8| 8| 8 8| 8| 8| 8| 8 8 8 8 8 8 8 8 8 8| 8 8 8| 8 8| 8| 8

Sub Total 50kVA Generator 0| 0] o0 ojof 4 8] 8 8 8 8 8 8| 8 8 8 8 8 8 8| 8 8 8 8 8| 8| 8 8 8 8 8| 8 8 0/ 0
Pasig Drainage Work 125KVA Generator m 50 0.25| 48%4569 1,097 1l 2] 2] 2| 2 2f 2| 2] 2| 2 2| 2] 2| 2| 2 2| 2] 2] 2| 2] 2] 2] 2| 2| 2] 2| 2| 2

Sub Total 125kVA Generator 0/ 0] Ol ofof 1] 2] 2] 2) 2| 2| 2| 2| 2] 2| 2| 2| 2| 2| 2| 2| 2] 2| 2] 2| 2| 2| 2] 2| 2] 2] 2| 2/ 0] O
Pasig SSP_SSP Piling 400KVA Generator m 12.6 1 4,569 363 JIRIBIRIBIRIRREREBEREBERERE

Sub Total 400kVA Generator Ol Of O 1] #f f 1f 1] 1) 1) 1] 1f 1] 1) 1] 1] 1] 1 1] 1] 1) o] of o/ 0/ 0| 0] 0] 0/ 0/ 0] 0] 0] O] O
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Marikina Equipment for Major Works (Work Break Down) per Unit Qntty [Whole Work Days Calender Month
Main Work Item Remarks unit| per |Equipment| Total V |Equipment | 1| 2| 3| 4[ 5| 6] 7| 8| 9[10|11[12|13]|14|15[16[17|18[19/20|21[22]|23|24]|25|26|27]|28]29|30|31|32|33[34|35
Marikina Sand Dredge O0ODWT Barge 825¢.m./day c.m. 2 4,000 7 2 2 2 2 2| 2| 2| 2] 2| 2| 2| 2] 2] 2 2| 2| 2] 2
Marikina Sand Dre -Oc.m. Backhoe c.m. 4 4,000 1.5 Al 4] 4l 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4
Marikina Sand Dre: 00PS Tug Boat c.m. 4,000 1.1
Marikina Sand Dre 00PS Anchor Boat c.m. 4,000 381|
Marikina Sand Dre 6PS Watch Boat c.m. 4,000 76
Marikina Sand Dre: 1.0c.m. Backhoe for unloading cm.| 825 2| 314,000 76 2| 2] 2] 2[ 2| 2] 2| 2| 2| 2] 2| 2] 2| 2] 2] 2] 2] 2| 2 2| 2| 2[ 2
Marikina Sand Dredge Ot Dump Track c.m. 25 8| 314,000 3,045 8 8 8 8 8 8 8 8 8| 8 8] 8] 8
Marikina Sand Dredge 0t Bull Dozer for land backfill cm. 25 1] 314,000 381 1 1 1 1 1 1 1 1 i 1) 1 1f 1
Marikina Clay Dredge O00DWT Barge 900c.m./day c.m. 00 2| 656,000 458| 2 2 2 2 2 2 2 2| 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4
Marikina Clay Dredge .0c.m. Backhoe for dredging on barge |c.m. 00 4| 656,000 916 4] 4] 4] 4] 4] 4] 4] 4 4 4 4 4 4] 8| 8| 8| 8| 8| 8| 8| 8| 8| 8|
Marikina Clay Dredge 00PS Tug Boat c.m. 00 3| 656,000 187 3 3 3 3 3 3[ 6 6 6 6 6 6
Marikina Clay Dredge 00PS Anchor Boat c.m. 00 656,000 7 2| 2] 2] 2] 2] 2[ 2| 2] 2| 2| 2] 2| 2
Marikina Clay Dredge 6PS Watch Boat c.m. 00 656,000 A 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4
Marikina Clay Dredge .0c.m. Backhoe for unloading c.m. 00 656,000 A 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4
Marikina Clay Dredge Ot Dump Track (Sealed Type) c.m. 00 656,000 8| 8] 8| 8| 8| 8| 8 8| 16/16/16/16{16/16[16/16[16/16[16/16[1
Marikina Clay Dredge Pre-Mix Pant 70cm/h c.m. 00 656,000 2 2 2 2 2
Marikina Clay Dredge .0c.m. Backhoe Pre-Mix c.m. 00 4| 656,000 29 6 6 6 6 6
Marikina Clay Dredge 00KVA Generator Pre—Mix c.m. 00 656,000 7 2 2 2 2 2 2 3 3 3 3| 3| 3| 3
Marikina Clay Dredge Ot Dump Track for final transport c.m. 00 656,000 3,644 5 5 5 5 5 5 5 5 10{10]10{10]10{10]{10/10{10]10[10]10[{10
Marikina Clay Dredge 0t Bull Dozer for embankment c.m. 00 656,000 7. 1 1 1 1 1 1 1 1 2| 2] 2 2 2 2[ 2 2[ 2 2[ 2 2[ 2
Marikina Temprary Jetty 0t Crawler Crane fleeet*30day work jetty 1 6 1
Marikina Temprary Jetty OkW Vivro Hammer Opiece/day pcs. 9 1 54 6
Marikina Temprary Jetty 5KVA Generator Opiece/day CS. 1 54 6
Marikina Temprary Jetty 00DWT Barge etty 0 0
Marikina Temprary Jett 00PS Tug Boat etty 0 0
Marikina Temprary Jetty 00PS Anchor Boat etty 0 0
Marikina Temprary Jetty 6PS Watch Boat etty| 0| 0|
Marikina Disposal Area .45m3 Backhoe Peripheral Ditch m 10 1 1,600 16 1
Marikina Disposal Area 5t Truck Crane Access Concrete Bridge pcs. 20 1 20 1
Marikina Disposal Area Ot Tank Lorry for Water Spra pes.| 1,72 1 i1 1 IRINININIEINEEEE 1] 11 1]y 1
Marikina Bridge Pier Protection [300DWT Barge pier 0 0
Marikina Bridge Pier Protection |2t Mini Crane pier 0 0
Marikina Bridge Pier Protection |0.45¢c.m. Backhoe pier 0 0|
Marikina Bridge Pier Protection [500PS Tug Boat pier 0 0
Marikina Bridge Pier Protection [200PS Anchor Boat pier [1] 0
Marikina Bridge Pier Protection [16PS Watch Boat pier 0 0
Marikina Bridge Pier Protection |25t Truck Crane pier [1] 0
Marikina Bridge Pier Protection [0.45¢c.m. Backhoe pier 0, 0|
Marikina Bank (3Banks in Total) [0.45¢c.m. Backhoe Tree & Glass Removal s.m 100 19,0 191 7
Marikina Bank (3Banks in Total) [ 10t Dump Truck Tree & Glass Removal s.m 100 0. 19,060 5 4
Marikina Bank (3Banks in Total) [1.0c.m. BackhoeRoad Extension m 0] 1
Marikina Bank (3Banks in Total) [40kW Vivro Hammer General SSP Piling m .84 0.
Marikina Bank (3Banks in Total) [25t Truck Crane General SSP Piling m .84 0:
Marikina Bank (3Banks in Total) [125KVA Generator General SSP Piling m 4 0.
Marikina Bank (3Banks in Total) |15kW Vivro Hammer Bridge SSP Piling m 1. 0 40
Marikina Bank (3Banks in Total) [125KVA Generator Bridge SSP Piling m 1. 0] 40
Marikina Bank (3Banks in Total) |1.0c.m. Backhoe Bridge SSP Preparation m 0] 6
Marikina Bank (3Banks in Total) |25t Truck Crane Bridge SSP Preparation m 0 0 3
Marikina Bank (3Banks in Total) [4t/truck SSP Coping m 5| 906 457 3
Marikina Bank (3Banks in Total) [1.0c.m. Backhoe Promnade Demolish m 10 2 .906 381 1] 3
Marikina Bank (3Banks in Total) [10t Dump Truck Promnade Demolish m 10 6 .906 1.144 3[ 9
Marikina Bank (3Banks in Total) [4t/truck Manhole and Conduit m 30] 10 906 635 1] 4| 5] 5| 2
Marikina Bank (3Banks in Total) |15t Bull Dozer Bank Embankment cm.| 690 38,120 55 1 1) 1] 1
Marikina Bank (3Banks in Total) [20t Tire Compactor Bank Embankment c.m.| 1,330 38,120 2! 1 1 1] 1
Marikina Bank (3Banks in Total) [4t/truck Parapet Concrete m 0| .90 3 11 1] 1
Marikina Bank (3Banks in Total) [0.1c.m. Backhoe U Ditches m 5 .90 7
Marikina Bank (3Banks in Total) [4t/truck U Ditches m 5 .90 7
Marikina Bank (3Banks in Total) [Drain 6B Pump long term 9site*900days m 200 9,000 .90 85,770 9/ 919/ 919/ 9/ 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9 9] 9
Marikina Bank (3Banks in Total) [Drain 6B Pump short term 9site*x30days m 200 300 1,90 2,859 3[ 6
Marikina Bank (3Banks in Total) [Drain 3B Pump long term 9site*2unit*900days m 200 18,000 1,906 171,540 18|18|18|18|18|18/18|18|18|18|18|18|18|18|18|18[18|18[18|18[18|18[18[18[18[18[18|18[18[18
Marikina Bank (3Banks in Total) [Drain Generator 50kVA 9site*900days m 200 9,000 1,90 85,770 9/ 9/ 9/ 9/ 9/ 9] 9] 9] 9] 9] 9] 9] 9] 9 9] 9/ 9] 9f 9 9 9] 9f 9] 9f 9] 9
Marikina Sluiceway 15kW Vivro Hammer SSP Piling unit 1 1 9 1
Marikina Sluiceway 125kVA Generator for SSP Piling unit 1 1 9 1
Marikina Sluicewa 0.45¢c.m. Backhoe Sluiceway Fabrication unit 1 30| 9 270 3| 3 3] 3] 3
Marikina Sluicewa 25t Truck Crane Sluiceway Fabrication unit 1 30) 9 270 3| 3 3133
Marikina Sluiceway 4t/truck Sluiceway Fabrication unit 1 30 9 270, 3] 3] 3] 3] 3
Pasig Equipment for Major Works (Work Break Down) per Unit Qntty _|Whole Work Days | Calender Month
Main Work Item Remarks unit| per |Equipment] Total V |Equipment 1] 2] 3] 4] 5] 7 10| 11]|12])13|14]15|16]17]18]|19]|20|21]|22)23|24]|25|26|27)28|29|30|31)| 32| 33| 34|35
Pasi; P P Piling 90kW Vivro Hammer m X 4,569
Pasig SSP P Piling 400KVA Generator m 4,569
Pasig SSP P Piling Water Jet m 4,569
P PSSP Piling 0t Crawler Crane m 4,569 363|
Pa: P P Piling 00DWT Barge m 4,
Pasig SSP P Piling 00PS Tag Boat m 4,
Pasi; P P Piling 00PS Anchor Boat m 4,
Pasig SSP P Piling 6PS Watch Boat m . 4,
Pasig Drainage Work 50t Crawler Crane m 50 0.25| 48%4,569 1,097 10 2] 2] 2| 2] 2| 2] 2| 2] 2| 2| 2| 2] 2] 2] 2] 2] 2] 2] 2] 2| 2] 2] 2] 2| 2] 2| 2
Pasig Drainage Worl 00DWT Barge m 50) 0.25| 48%4,569 .097
Pasig Drainage Worl 00PS Tag Boat m 50 0. 48%4,! ,097
Pasig Drainage Worl 00PS Anchor Boat m 0 0.25| 48%4, .097
Pasig Drainage Worl 6PS Watch Boat m 0 0.25| 48%4 .097
Pasig Drainage Worl 0cm/h Concrete Mixer m 0 0.25| 48%4 097
Pasig Drainage Worl 25KVA Generator m 50 0.25| 48%4,569 .097 2 2 2 2] 2| 2| 2| 2] 2] 2] 2| 2] 2] 2] 2] 2] 2] 2| 2| 2| 2| 2] 2
Pasig Drainage Worl B pump m 0| 0.25| 48%4, ,097 2 2 2| 2| 2] 21 2] 2| 2| 2[ 2| 2[ 2| 2 2| 2 2 2 2 2 2 2 2 2
Pasig Drainage Worl 4B pump m 1 0.50[ 48%4, 194 4] 4] 4| 4] 4] 4] 4] 4| 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4| 4] 4] 4] 4] 4] 4
Pasig Drainage Worl t/truck on land m 0 0.25| 48%4, .097 2 2 2 2| 2| 2| 2| 2| 2] 2] 2] 2] 2 2] 2] 2] 2] 2| 2] 2] 2] 2] 2
Pasig Drainage Worl .45¢.m. Backhoe m 0 0.25| 48%4, .097 2 2 2 2| 2| 2| 2| 2| 2] 2| 2] 2] 2] 2] 2] 2| 2] 2] 2] 2] 2] 2] 2
Pasig Drainage Work 6B pump on land m 50, 1] 50%4,569 4,569 4 8) 8| 8| 8| 8| 8| 8| 8 8 8 8 8 8 8 8| 8 8| 8| 8] 8| 8| 8| 8] 8 8 8 8
Pasig Drainage Work 3B pump on land m 50 100%4,569 9.138| 8|16|16|16/16/16/16/16/16|16|16)16/16/16/16|16/16|16/16|16/16/16/16/16/16/ 16|16/ 1
Pasig Drainage Work 50kVA Drain Generator m 50, 50%4, 4,56 4
Pasig Parapet Wall 4t/truck Re—Bar Worker m 8 4, 7 1] 1
Pasig Parapet Wall 0.45¢.m. Backhoe m 8 4, 7 1] 1
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