Santa Rosa Watershed
Management Project

HYDROGELOGY STUDY



STUDY OBJECTIVES

Aquifer characterization and utilization

Determine groundwater usage

|dentify, evaluate threats/issues to groundwater
availability and quality

Formulate recommendations to address these
threats/issues
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Map of Sta. Rosa River Watershed
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'Sta. Rosa River Watershed in relation
to adjacent watersheds
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Geologic Map of Sta. Rosa River Watershed




Slope Map
Sta. Rosa River
Watershed
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3D Model
Sta. Rosa River Watershec




Groundwater
Availability Map
of Luzon

Study Area




WATER BALANCE RESULTS

@ Current Landuse

GW Recharge 328 mm = 13.4 of MAR
38 MCM

@ Future Landuse
GW Recharge 315 mm =12.9 of MAR
36 MCM
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Sta. Rosa River Watershed Aquifer Systems




KEY FINDINGS

|. Sta Rosa Watershed underlain by 2 Aquifer systems

1. Alluvial Aquifers
eCoastal area and flat areas east of SLEX

Mainly alluvial with weathered volcanic deposits

«Shallow, unconfined water table, tapped by
dug wells and shallow tube wells 12 meters

*Poor water quality, vulnerable to contamination,
used mainly for washing



Shallow

Tube well Contaminant Dug well
Water ‘1, u | ! |
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Weathered Alluvium Lake
Pyroclastics

Typical Section through the Alluvial Aquifer



KEY FINDINGS
2. Pyroclastic Aquifers

« Underlies entire Sta. Rosa River Watershed,
Extends to adjacent basins and into Laguna de Bay

« Semi-confined to confined aquifers, productive
o Multilayered, variable thickness and lateral extent

 Interlayered aquitard provides natural protection
from surface contamination, good water quality

« Tapped at varying depths by wells for domestic,
Institutional, commercial and industrial purposes



Depth to piezometric level = 67 to 122 mbgs
Observed well depth = 80 to 180 m

% water bearing zone = 53 to 62

Deepwells
Piezometric Overburden |- N
level
Aquitard Aquifer \- + Spring
Aquifer

Typical Section through the Volcanic Aquifer
Silang Plateau Area



Depth to piezometric level = less than 10 mbgs

Observed well depth =12 m to over 200 m

% water bearing zone = 65 to 80

Deepwell

Community
- tube well
Piezometric
level
| - -
_ — M = Semi confined Aquifer
Aquitard B —
= Confined Aquifer

Typical Section through the Volcanic Aquifer
Undulating to Flat Area



KEY FINDINGS

Il. Major groundwater users are residential
and Industrial areas

Residential areas:

Wells dispersed in low, medium and high density
locations within the watershed

Groundwater extraction varies from low in individual
residences to high in subdivisions

Industrial areas:

Large and sustained groundwater extraction
from small areas



Tube well at Sta. Rosa City













Free flowing well of NIA @ Sta. Rosa City



Barangay tube well
@ Sta. Rosa City



Deepwell of industrial locator @ Sta. Rosa City



Well Distribution Iin
Sta. Rosa River
Watershed



ISSUE

Dense well clusters and poor design
could lead to unnecessary competition for
the use of the aquifer system

Piezometric SW DW SW DW SW
level

\

Aquifer 1

Aquifer 2




ISSUE

Sustained large groundwater extraction
from a small area could bring about local
groundwater level lowering

Area influenced
by pumping
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Well Field Section Well Field Plan



d
/

1970 Groundwater Contour Map
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1978 Groundwater Contour Map



/
/

2009 Groundwater Contour Map



Effect of residential
wells on GW levels



Effect of industrial
wells on GW levels



KEY FINDING AND ISSUE

lll. Poor design and improper wellhead
construction and maintenance could bring
about contamination of the deep aquifer

layers




KEY FINDING AND ISSUE

Contaminated
water

Contaminants n || :

n Contaminants

Section showing possible entry of contaminants
to the aquifer system



Year Min Dom Max Dom | Min Dom/ |Max Dom/ |Recharge Recharge
Com/Inst | Com/Inst (Current (Future

Landuse) Landuse)
2009 21.82 32.72 22.95 37.26
2010 22.56 33.84 23.72 38.49
2011 23.34 36.20 24.52 39.76
2012 24.13 37.44 25.35 41.07
2013 24.96 38.72 26.21 42.43
2014 25.82 40.05 27.09 43.83
2015 26.70 41.42 28.01 45.28
2016 27.61 42.84 28.95 46.78
2017 28.56 44.30 29.93 48.32
2018 29.54 45.82 30.94 49.92

2019 30.55 47.39 31.99 51.57 SQe S
2020 31.59 49.01 33.07 53.28
2021 32.68 50.69 34.18 55.04
2022 33.79 52.43 35.34 56.87
2023 34.95 94.22 36.53 58.75
2024 36.15 56.08 37.77 60.70
2025 37.39 58.00 39.04 62.71
2026 38.67 59.98 40.36 64.79
2027 39.99 62.14 41.73 66.94
2028 41.36 64.16 43.14 69.16




KEY FINDING AND ISSUE

Projected minimum water demand alone
to exceed GW recharge by 2025

Min. Dom. Demand to
exceed GW Recharge 4@

20 year — Min. Dom./ Inst. /Com. Demand



KEY FINDING AND ISSUE

Projected maximum water demand alone
to exceed GW recharge by 2013

Max. Dom. Demand to
exceed GW Recharge

20 year — Max. Dom./ Inst. /Com. Demand



Recommendations (Immediate)

Inventory of major production wells
Monitoring

GW production and usage
Water level in wells

Water quality

Wellhead improvement and protection



Recommendations (Immediate)

Enforcement of laws water and environment
Water Code of the Philippines
Clean Water Act

RA 9003

Information and Education Campaign on
groundwater and waste management



Required Well Spacing vs Discharge



Recommendations (Medium Term)

Modification of existing and proposed land use

Development of new water sources



THANK YOU



