




Data Collection Survey on Parañaque 
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A Domestic Preparation Works and Consultation of IC/R with JICA

B Comprehensive Flood Management Plan of Laguna de Bay Lakeshores Area

C Pre-Feasibility Study of Paranaque Spillway
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Surface
water level

m Start End
1 1972 8 3 14.03 Tropical Storm Winnie 1972/7/29 1972/8/3
2 2009 10 4 13.85 Typhoon Ondoy 2009/9/25 2009/9/30
3 2012 8 11 13.83 2012 Habagat
4 1978 10 28 13.58 Super Typhoon Rita 1978/10/15 1978/10/29
5 1988 11 9 13.55 Tropical Storm Tess 1988/11/1 1988/11/6
6 2000 11 5 13.39 Tropical Storm Bebinca 2000/10/30 2000/11/7
7 1986 10 20 13.34 Typhoon Ellen 1986/10/11 1986/10/19
8 1960 10 15 13.17 Typhoon Lola 1960/10/8 1960/10/17
9 1952 10 30 13.08 Typhoon Trix 1952/10/15 1952/10/26

10 2013 10 3 13.01 2013 Habagat

Typhoon or Cyclon
Date

Month DayYearNo.



• The oxygen is not enough for fishes. (less than 5mg/l)
• Fecal coliform of more than million times larger than the 

standard indicates the inflow of untreated human-waste.
• Toxic substances Chromium, Lead and Oil & Grease are 

found.

1. Fishery Water Class III - For the 
propagation and growth of fish and 
other aquatic resources and intended 
for commercial and sustenance fishing

2. Recreational Water Class II - For 
boating, fishing, or similar activities

3. Marshy and/or mangrove areas 
declared as fish and wildlife 
sanctuaries

Figure 2.d.1 Observation Points

• Almost all the parameters pass the Class C standard with 
the exception of Ammonia.(more than 0.05 mg/l)

• Exceedance of ammonia implicates the inflow of untreated
human and animal waste.

• Water quality is far better than that of Manila Bay.

1. Fishery Water for the propagation and 
growth of fish and other aquatic 
resources

2. Recreational Water Class II - For 
boating, fishing, or similar activities

3. For agriculture, irrigation, and 
livestock watering

Figure 2.d.2 Observation Points
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Sub-Basin
ID SB03 SB04 SB05 SB06 SB07 SB08 SB09 SB10 SB11 SB12 SB13
Name Angono Morong Baras Tanay Pililla Jala-jala Sta. Maria Siniloan Pangil Caliraya Pagsanjan

Area(km2) 86.6 95.9 21.7 52.2 40.4 70.6 202.2 71.7 50.1 128.8 301.2
Statistical
model Gev Gumbel Gev Gev Gev Gev Gev Gumbel Gev Gev Gev

SLSC 0.024 0.031 0.035 0.029 0.031 0.022 0.025 0.036 0.018 0.025 0.027
2 117.4 154.2 150.6 141.9 135.3 114.6 128.3 135.7 137.8 135.8 122.9
3 140.4 185.2 181.5 169.2 162.8 136.1 150.5 161.1 170.0 165.2 144.9
5 168.9 219.8 217.6 201.7 194.7 162.8 175.4 189.3 208.6 199.4 171.1

10 209.4 263.3 265.8 246.0 236.6 200.7 207.0 224.9 261.6 244.6 206.6
15 234.9 287.8 294.5 272.8 261.2 224.5 225.0 244.9 293.9 271.3 228.1
20 254.0 305.0 315.2 292.4 278.9 242.2 237.6 259.0 317.6 290.4 243.7
25 269.4 318.2 331.6 308.0 292.8 256.6 247.3 269.8 336.5 305.5 256.2
30 282.5 329.0 345.2 321.0 304.2 268.7 255.3 278.6 352.3 318.0 266.5
50 321.4 359.0 384.2 358.9 336.9 304.7 277.5 303.1 398.4 353.6 296.5
80 360.3 386.4 421.5 395.6 367.8 340.8 298.0 325.5 443.5 387.4 325.6

100 380.1 399.4 439.7 413.8 382.8 359.1 307.7 336.1 465.9 403.9 340.0

Sub-Basin
ID SB14 SB15 SB16 SB17 SB18 SB19 SB20 SB21 SB22 SB23
Name Sta. Cruz Pila Calauan Los Banos San Juan San Cristobal Sta. Rosa Binan San Pedro Muntinlupa

Area(km2) 146.7 89.3 154.5 102.1 191.7 140.6 119.8 84.8 46 44.1
Statis tical
model Gev Gev Gev Gev SqrtEt Gev Gev Gumbel SqrtEt Gev

SLSC 0.025 0.017 0.029 0.019 0.035 0.024 0.022 0.027 0.027 0.025
2 120.6 115.8 138.3 146.2 138.5 127.2 113.9 109.3 105.5 101.4
3 142.6 139.0 164.5 175.8 167.5 152.4 138.7 133.2 128.9 124.9
5 168.8 167.3 193.8 209.2 202.5 182.4 166.4 159.9 157.3 155.8

10 204.6 207.0 230.9 251.9 250.7 223.1 201.6 193.3 196.5 202.9
15 226.3 231.7 252.0 276.4 279.9 247.7 221.5 212.2 220.3 234.3
20 242.2 250.1 266.8 293.7 301.1 265.6 235.6 225.5 237.7 258.7
25 254.8 264.8 278.3 307.1 318.0 279.8 246.4 235.7 251.5 279.0
30 265.4 277.3 287.6 318.0 332.0 291.7 255.3 244.0 263.0 296.5
50 296.1 313.9 313.8 348.8 372.6 326.1 280.0 267.1 296.2 350.5
80 325.9 350.4 337.8 377.4 411.6 359.4 302.8 288.2 328.2 407.5

100 340.7 368.7 349.3 391.0 430.6 375.9 313.7 298.2 343.8 437.4



Main Tributary Basin of 
Laguna Lake (21 basins)

Pasig-Marikina 
River Basin

Precipitation 
into Lake 
surface

Evaporation from 
Lake Surface
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2D Diffusion
on Land

Subsurface + Surface
Vertical Infiltration

1D Diffusion
in River

Each calculation gird is equipped with 
surface analysis and groundwater 
analysis model. 

Calculation gird on river courses has not only surface model and 
groundwater analysis model but also river channel model







Laguna de Bay

Pasig River
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Laguna de Bay Mangahan Floodway
Mangahan Floodway Laguna de Bay
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4,300 6.6 8.0%
3,200 7.3 9.1%





Item Shield Tunneling Method NATM
Photo and 
Figure

Source: http://www.ktr.mlit.go.jp/edogawa/gaikaku/index.html Source: Tunnelling and Underground Space Technology, Volume 47, 2015

Outline of 
Method

Tunneling method using a shield machine to keep
stability of the ground. Shield machine is driven
coping with earth and water pressure at the cutting
face by filling the chamber with slurry or
excavated muddy soil.

Use of ground supporting function of the area
surrounding the excavation. Shotcrete, rock-bolts,
steel rib supports, and other methods are used for
stabilization.

Applicable 
Geological
Conditions

Generally, it is applicable in alluvium, diluvium
and very soft Neocene ground. It has flexibility
to accommodate variations in ground conditions.
Recently, there have been some cases of
applications in hard rock.

Generally, it is applicable to ground of hard rock and
Neocene soft rock. It can be used even in diluvium
formations depending on ground conditions of the
project.

Advantages 
and 
Disadvantage

A closed-face type shield usually requires to
auxiliary measures except for at the departure and
arriving portions. It is possible to achieve standard
progress rate of around 350 m/month. Compared to
NATM, the construction cost will become high
due to costly shield machine and segments.

Construction Cost will be less than half of shield
tunneling method if auxiliary measures are not
required. Auxiliary measures are needed in case of the
appearance of the unforeseeable soft soil condition
and/or large amount of water flow. As a result,
construction cost will be significantly increased
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Method

Tunneling method using a shield machine to keep
stability of the ground. Shield machine is driven
coping with earth and water pressure at the cutting
face by filling the chamber with slurry or
excavated muddy soil.

Use of ground supporting function of the area
surrounding the excavation. Shotcrete, rock-bolts,
steel rib supports, and other methods are used for
stabilization.

Applicable 
Geological
Conditions

Generally, it is applicable in alluvium, diluvium
and very soft Neocene ground. It has flexibility to
accommodate variations in ground conditions.
Recently, there have been some cases of
applications in hard rock.

Generally, it is applicable to ground of hard rock and
Neocene soft rock. It can be used even in diluvium
formations depending on ground conditions of the
project.

Advantages 
and 
Disadvantage

A closed-face type shield usually requires to
auxiliary measures except for at the departure and
arriving portions. It is possible to achieve standard
progress rate of around 350 m/month. Compared to
NATM, the construction cost will become high due
to costly shield machine and segments.

Construction Cost will be less than half of shield
tunneling method if auxiliary measures are not
required. Auxiliary measures are needed in case of the
appearance of the unforeseeable soft soil condition
and/or large amount of water flow. As a result,
construction cost will be significantly increased

NATM, which is generally cheaper than Shield Tunneling Method, is possibly 

applicable to the Parañaque Spillway project. However, geological data is presently 

not enough, especially permeability of the rock foundation.

Hence, in the Survey, both the Shield Tunneling Method and NATM are studied.
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[1] [2] [3]=[1]-[2] [4] [5] [6]=[4]-[5]
WL without

PSW With PSW Difference WL without
PSW With PSW Days

2002 12.55 12.57 12.29 0.28 8 0 8
2003 11.72 11.64 11.64 0.00 0 0 0
2004 11.85 11.69 11.69 0.00 0 0 0
2005 12.15 12.12 12.03 0.10 0 0 0
2006 12.30 12.30 12.27 0.03 0 0 0
2007 12.49 12.47 12.33 0.14 0 0 0
2008 12.14 12.19 12.10 0.10 0 0 0
2009 13.85 13.84 13.29 0.55 110 46 64
2010 12.12 12.12 11.64 0.48 0 0 0
2011 12.65 12.65 12.22 0.43 17 0 17
2012 13.83 13.80 13.50 0.30 108 63 45
2013 13.01 13.11 12.66 0.45 62 15 47

Min 11.72 11.64 11.64 0.00 0 0 0
Ave 12.56 12.54 12.31 0.24 25 10 15
Max 13.85 13.84 13.50 0.55 110 63 64

Days of more than 12.5m
Maximum Water level

Year
Observed

SML



•

•

•

•



2012 model WL_100y 2012 model WL_50y

2012 model WL_30y
2012 model WL_5y
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