Water Management Study

of the
Sta. Rosa River Basin

Hydrology
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Objectives - Hydrology

Determine the hydrologic balance of the
river basin

ldentify flood risk zones

Undertake flood analysis and identify or
determine possible mitigation measures
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Methodology

Gather and analyze secondary hydrologic & meteorologic
data, maps, CLUP's and literature and other information

Assistance & coordination with LLDA,LGU, Gov't
agencies & private companies

Conduct field work including inventory of rivers/streams/
springs and hydraulic structures within, mapping of land

uses — Assistance & coordination with LLDA,LGU, Gov't
agencies & private companies

Undertake hydrologic modeling/hydraulic modeling

Evaluate the effects of the prevailing trend of urbanization,
commerce and population growth on water balance and
flooding

Prepare water balance graphs and flood maps



Physical Setting

24 River Basins of
the Laguna Lake
Basin: 2,920 sg.km.

Sta. Rosa River
Basin: 120 sqg.km.

Sta. Rosa River
Basin cover portions
of Sta. Rosa City,
and Cabuyao, Binan
and Silang
Municipalities
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Climatological &
Hydrological Setting ——

Type | (pronounced dry period SC]
and wet period) 1620000+

Warm & humid climate — Mean 16120007

Annual Temperature: ~28°C;
Mean Monthly Relative 1600060-4-£
Humidity: > 70%

1580000+
Mean Annual Rainfall — 1800 to
2200 mm in Sta. Rosa/
Cabuyao/Bifan and 2200 to
3000 mm in Silang
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Mean Annual Streamflow —

4.95 cms or 1312 mm 12809007

Mean Annual Potential 1550000+

Evapotranspiration — 1048 mm g@
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AREA, sq.km.

Present Land Use Statistics
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SUMMARY: RECHARGE ZONE
CLASS AREA, KM°  [%AREA
COCONUT 8.31 28.0%
COM-RES 251 8.5%
FOREST 8.50 28.7%
GRASS 5.45 18.4%
INDUSTL 0.00 0.0%
MXDCROP 4.87 16.4%
RICE 0.00 0.0%
29.64 100.0%
SUMMARY: PRODUCTION ZONE
CLASS AREA, KM? %AREA
COCONUT 0.00 0.0%
COM-RES 26.03 30.4%
FOREST 0.32 0.4%
GRASS 23.78 27 8%
INDUSTL 10.94 12.8%
MXDCROP 4.34 5.1%
RICE 20.16 23.6%
85.56 100.0%




Land Use iIn 5to 10 Years

AREA, sg.km.
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SUMMARY: RECHARGE ZONE
CLASS AREA, KM“  |9%AREA
COCONUT 8.31 28.0%
COM-RES 5.87 19.8%
FOREST 8.49 28.7%
GRASS 241 8.1%
INDUSTL 0.00 0.0%
MXDCROP 4.55 15.3%
RICE 0.00 0.0%
20.64 100.0%
SUMMARY: PRODUCTION ZONE
CLASS AREA, KM* %AREA
COCONUT 0.00 0.0%
COM-RES 28.66 33.5%
FOREST 0.32 0.4%
GRASS 21.90 25.6%
INDUSTL 10.94 12.8%
MXDCROP 4.19 4.9%
RICE 19.55 22.8%
85.56 100.0%
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WATER BALANCE OF STA. ROSA RIVER BASIN

Basin Water Balance

(EXISTING LAND USE)

ACTUAL SOIL MOIST,  GRDWATER
—_ P re S e nt L an d U S e RAINFALL | £vpTRANE RUNOFF DSTORAG RECHARC
RF AE RO DSMS
30 55 29 -37 -
22 61 22 -42
29 65 21 -41
38 63 18 -29
179 87 34
Net Annual Runoff = R
436 71 217
431 71 264
1323 mm or 152 D —

307 63 202

MCM (54.3% of mean i ——
annual rainfall or
MAR)

Net Annual GW
Recharge = 328 mm
or 38 MCM (13.4 % of
MAR)




I

Basin Water Balance
— Future Land Use

Net Annual Runoff =
1347 mm or 155
MCM (55.3% of MAR)

Net Annual GW
Recharge = 315 mm
or 36 MCM (12.9 % of
MAR)

WATER BALANCE OF

AREA:

STA. ROSA RIVER BASIN
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RO
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STORAC
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RECHARC
GWR
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54

29
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-41
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21
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53
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Flood Events
based on
iInventory

No. of Stations - 151
Silang — 12

Sta. Rosa — 95
Bifian — 10

Cabuyao - 34

Sta. Rosa &
Binan:
MILENYO

Cabuyao:
1972



|dentification of
Flood Risk
Zones

Flooding in Sta.
Rosa during
Typhoon
Milenyo

Source: Sta. Rosa MPDO
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KEY FINDINGS:
MAIN CAUSES OF FLOODING

No formal or appropriate urban drainage system
except for roadway and internal subdivision drainage

Debris/Garbage which clogged the waterways during
storm events

Encroachment in canals and siltation of canals and
culverts which reduce the capacity of the waterways and
conveyance structures

Presence of old, unused irrigation structures  (e.g
weirs, turnouts) which increase the water level in canals

Insufficient capacity of hydraulic structures and
insufficient height  of bridges

Change in land use without commensurate drainage
management



Siltation of Waterways — Slope protection; soil erosion containment during
land development (compliance with ECC conditionalit Y)

Debris/Garbage in Waterways — Solid waste management

Encroachment in Waterways — Removal of informal settlers/illegal
structures

Obstructions (e.g. old irrigation structures)- Removal of structures no longer in
use

Insufficient capacity of hydraulic structures — Dredging and cleaning;
Replacement

Insufficient height of bridge - Dredging and cleaning; Replacement

Change in land use without commensurate drainage management — Retention
Ponds/Detention Ponds;

Formulate and implement an Urban Drainage Master
Plan consistent with the CLUP’s of Sta. Rosa, Cabay
and Binan

Formulate a sustainable watershed development plan



Sta. Rosa River @ Don Jose bridge near Rustan’s
between gate 1 & 2, Laguna Technopark



Sta. Rosa River @ LIIP/back of CCBPI




Sta. Rosa River@ SLEX



Sta. River@llog Bungo, Tagapo




Siltation/Encroachment



Debris/Garbage



Unused
Hydraulic Structures



Insufficient Capacity



Insufficient Bridge Heights



Mitigation



Mitigation



Salamat Po!




