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ABSTRACT

The NHRC Water Database is a collection of hydrologie. hydrogeologic and geologic data, and olher
watcr-related dala and informaticn on the Mctro-Manils and the Laguna Lake Basins.  Gathered through
the course of the three-year IDRC-funded rescarch study “Waler Resources Management Modet for Metro
Manila" undertaken by the NHRC, the data and information were contributed by the MWSS, MGB, EMB,
LLDA, UP NIGS, UP University Library, LWUA, NAMRIA, PAGASA, BSWM, DPWH, DOH, and

OEA.

The processing and analysis of the data and information were primarily aimed at obtaining the inputs to the
Conjuctive-Use Water Resources Management Modcl or CUWARM . Digitized maps (¢.g. seil type, land
cover, geolopy, drainage basin definitions), contour plots (c.g. topography, geologic basement, mean
annval rainfall, piczometric levels}, statistical parameters and plots of time series data (e.g rainfall.
streamflow, groundwater level), and well lithologic logs are some of the computer-generated outputs from
the database. Through the database, water related information can readily be accessed and processed to
facilitate various research or planning activitics by NHRC and other interested parties or agenacies.

(Based on a paper presented in the Regional Workshop on Management Modelling for Conjunctive

Water Use, sponsored by IDRC-GRC-UPERDFI-NHRC, heid on March 16-17, 1993, at the National
Engineering Center, U. P. Diliman, Quezon City.)

INTRODUCTION

Realizing the need for a management tool to assist water supply agencies in their efforts
to satisfy the increasing water demand, the National Hydraulic Research Center (NHRC) has
undertaken the research study "Water Resources Management Model for Metro Manila* with a
financial grant from the International Development Research Centre (IDRC) of Canada.
Conceived to address the conjunctive use of surface and groundwater resources in the Metro
Manila and Laguna Lake Basins, a mathematical model was developed for the study area.
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Dubbed with the acronym CUWARM (for Conjunctive-Use Water Resources Management
Model), the model can be used to evaluate various alternatives in the development and use of
water resources in the region.

As the first logical step to the modeling task, all available secondary data and technical
reports relevant to the study area were collected. It has been recognized even prior to the
inception of the project that there exists a vast but usually underrated collection of water-related
information available with the various public water agencies. Gathered were spectalized data and
information, published or otherwise, resulting from past and existing water supply programs and
agency projects e.g. surveys, feasibility studies, design and construction plans, operational and
erehabilitation studies.

Far from being a complete water information collection, the database is a modest
accumulation of water-related data and information relevant to the study area (Metro Manila and
Laguna Lake watersheds) which has been achieved through the concerted efforts of the various
agencies which contributed the information. It can not be overslated that the NHRC Water
Database, a product of multi-agency cooperation, provides the key to information sharing among
agencies concerned with water resources management. With the information integrated into 2
single repository, data access and analysis could be significantly facilitated. Information
generated from the database could be utilized by the agencies and other interested parties for
various planning and research applications.

This paper describes the data and information avaifable in the NHRC Water Database. I
also presents an assessment of the collected data and its application in the water resouess
management model for Metro Manila and the Laguna Lake Basins, Table 1 provides a summary
table of the agency source versus type of collected data, as listed below: .

MWSS - well location, geologic, hydrogeviogic and groundwater quality maps: well
information; groundwater quality data; and technical reports

MGB - geological maps and technical reports

NWRB - thematic, well location, hydrogeologic and geologic maps, water permitess and
well inventory data files; and technical reports

EMB - technical reports; surface and groundwater quality data )

LLDA - soil, contour, geologic, greundwater resources, stope and land use maP™
surface water quality; lake level data; and technical reports

LWUA - hydrogeologic maps; well data and technical reports

NAMRIA- topographic, land use and land condition maps; and nautical charts

PAGASA- climatic data and technical reports )

BSWM - land use, land systems, land management unit and soils physiography maps:
and technical reports :

DPWH - streamflow and lake stage data; well data: groundwater level data; NIA driftmg
repotts, pumping test data, lithologic logs and water analysis

DOH - physical and chemical analysis data of water samples

QOEA - seismic reflection data

UP NIGS- geologic maps and reports

UP University Library - historical maps
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COLLECTION OF DATA AND INFORMATION

Data and information collected may be generafly classified as : technical reponis,
cartographic information, climatic data, streamflow and lake stage data, groundwater well data,
surface water and groundwater quality data and seismic-retlection data.

Technical Reports

A total of 396 published and unpublished technical reports have been collected from the
various agencies and other sources. Table 2 shows the summary breakdown of the repo_rfs
according to agency source and geographic coverage. The reports were annetated to determine
the contents of each report and list down information which may be useful for the modeling task.
A complete listing of these reports by author or accession number is available at the NHRC
library.

Cartographic Information

Cartographic information or maps collected give a combined total of 234, exclusive of

attached map plates or figures found in several agency reports. The map collection could be
classified as :

__._'__'__—l-'-.
Types Number of maps

Geologic Cross-sections 4
Geologic Maps 21
Groundwater Level Maps 9
Groundwater Quality Maps 9
Groundwater Quality Stations Map I
Historical Maps 3
Hydrogeologic Maps I
Iso-resistivity Maps It
Land Use/Condition/Management Maps 57
Nautical Charts 2
Slope Map 1
Soil Maps 2
Surface Drainage Thematic Maps 14
(1:250,000 and 1:50,000)
Surface Water Quality Stations Map 1
Topographic Contour Maps 76
Water Permit Map 1
Well Location Maps 11
(1:25,000; 1:50,000 and 1:250,000)
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Climatic Data

Daily rainfall data both in print and in magnetic form for 17 chmatic stations within the
study area have been collected from PAGASA. The location, period of data coverage and mean
annual rainfal] for the selected stations can be seen in Figure 1.

Streamflow and Lake Stage Data

A complete collection of streamflow and lake stage data from 79 DPWH-BRS gaging
stations within the basin has been gathered. Data collected were in the form of discharge or 83g¢
height measurements on a daily basis and in  monthly and annual summaties, together with
discharge rating curves and tables. Figure 2 shows the location coordinates and pertods of
available record of the BRS stations.

Groundwater Well Data

A complete set of available well data from NWRB has been collected. Copied were the
encoded well inventory data files which were classified according to province, with & combin
total of 5659 well records from Batangas, Bulacan, Cavite, Laguna, Rizal and Metro Manila. The
well records obtained consist of well location, well design, well lithology, pumping test data and
analysis, and water level.

A separate database containing data on water rights was also collected from NWRB. The
water rights file contains information on the name, address and location of grantee, the amount of
granted water use, the type of water usage, and the date it was granted. Table 3 shows some
statistics on the NWRB well inventory and water rights data files.

Groundwater level data for 57 NWRB observation wells monitored in the past were also
obtained. Figure 3 shows the coordinates and periods of record for these wells.

Surface Water and Groundwater Quality Data

Surface water quality data from 35 sampling stations in Manila Bay, Laguna Lake and
its tributary rivers, and Metro Manila Rivers have been obtained from LLDA and EMB. ﬂ_’e
location of these surface water quality monitoring stations for EMB and LLDA can be seet n
Figures 4 and 5, respectively.

Groundwater quality data have been obtained from MWSS (Central Laborato?
Division) for the period 1985 -1990. The data were encoded in a database file which consists of
390 total records containing the location, source and date of sampling, and the following watef
quality parameters : odor, color, turbidity, alkalinity, acidity, total chloride, total hardness, tota
iron, total residue, pH, flouride, nitrite, taste, bicarbonate, free carbon dioxide, silica &%
residual chloride, calcium, magnesium, sulfate and siligate.

Water quality data for the period 1982-1991 from both surface and groundwater sourc®
were also obtained from the DOH (Bureau of Research Laboratory). A separate databas® file

containing 976 entries was prepared for the DOH data. Figure 6 shows a sample screen dispiay °
the water quality database.
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Table 3. Some statistics for NWRB well database

NWRR WELL INVENTORY FILE
PROVINCE TOTAL | WITH WELL LOGS | WITH WELL LOGS WITHIN STUDY WITHIN STUDY AREA
or REGION | RECORDS | (DEPTH > SOM.) AND COORDINATES AREA WITH COORDINATES
NUMBER (%) NUMBER (%) NUMBER (%} NUMBER {%)
BATANGAS 1557 £52 35,459 208 1117y % a8 20
BULACAN 433 282 6a 519 85 13,01 sl .. 5
CAVITE 717 162 2. 599 ” 16 80 .16 5
LAGUNA 765 191 497 154 20.1F T45 oo, 15
RIZAL 450 36 1911 2% s, 450 100, 7
MANTL A 1737 554 3. 547 I et 100. 613
L TOTAL |, 5659 1507 1954 1069 e T 56299 SIT}.
[NWRB WELL D¥VENTORY FILE NWRE WATER RIGHTS FILE
PROVINGE LOG OR DRILL W/ DISCHARGE TOTAL GROUNDWATER SURFACE WATER
ar REGION | DEPTH > saM. OR PUMPAGE RECORDS UsSE USE
NUMBER (%) NUMBER (%} NUMBER %) NUMBER %)
BATANGAS 257 THEEN s 708 ™ 169 £ 19 4.9
BULACAN 75 67.514 ] m, 2 156 7 % 1%
CAVITE 425 59.27% 15 jo.48 1 7 " 50 5.20%
LAGUNA 257 13,598 168 2156 24 124 1. ] “.
RIzAL 183 2.6 137 Je. 315 § 4] . 1a “
MANTLA 1562 . 1343 bl 86 766 oL o
s - aord - ITRTL o ariadk 196 TR TE2EW U R v 2T
(MITHIN STUDY AREA 757 90.36% 1108 T5IT%
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Seismic-reflection Data

Seismic-reflection survey data for six (6) seismic lines (final stack/wave migration) taken
in 1981 at eastern Cavite and western Laguna were obtained from OEA-EDS. The NWRB
georesistivity survey in 1982 provided thickness data of qualitatively described aquifers in
Laguna and Rizal. A more recent MWSS/JICA (1990) electro-tesistivity survey provided data for
the interpreted hydrogeologic basement in Antipolo, Rizal. The geographical coverage of these
surveys can be seen in Figure 7.

OVERALL ASSESSMENT OF DATA

Table 4 shows an overall quantitative assessment of data and information according t©
data type and geographical coverage. It can he observed from the table that Metro Manila is the
most favored region having the most number of available data followed by Laguna and Rizai
provinces. Although a comparable amount of data were found in the other provinces (Bulacan.
Cavite and Batangas), the number is not significant as far as the Metro Manila and Laguna Lake
Basins are concerned because only a few of them actually apply to the study area. The maps Were
mostly regional in scope while the more localized ones mostly cover the Metro Manila area.

A closer look at the collection also indicates that the data collection process is bef"g
undertaken by various agencies thus generating a vast information base. The monitoring
programs may however vary among agencies, depending upon their respective programs Of
concerns. A number of short-term studies, mostly localized, have remained reliable sources of
primary data. However, there appears to be a great need for a standardized and coordinated

program of collecting and monitoring hydrologic, hydrogeologic and water-related data and
information.

FIELD VERIFICATION

Field visits to PAGASA climatic stations, DPWH lake and river gaging stations and
EMB water quality monitoring stations were done to evaluate the actual location and condition ©
the monitoring stations thus giving indications on the reliability of the data collected. Figu®®
shows the location of the monitoring stations visited. A narrative description of the monitorits
stations has been previously reported by NHRC (1992),

PROCESSING AND ANALYSIS OF DATA

The selected method by which data is processed and analyzed mainly depends 09 thj
intended use of the information. Having been collected for the purpose of developing 2 region®
conjunctive water use model, data analysis was aimed at producing the required model dat?
inputs, The computer-generated maps or graphic displays merely illustrate examples fot
presentation of the data for subsequent analysis. Once these geographically-referen®
information are transcribed into computer-readable form such as in ASCII or digitized format:
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there are countless ways of transforming and analyzing them as more sophisticated applications
software or computer programs could readily access these files. For instance, generation of new
grid files by overlaying of various grids and creating color-coded maps could be done'lhrough a
GIS software. Comptter programs could also read these files as input for a mathematical model
such as CUWARM.

Prior to analysis, however, initial screening of source information to assess data quality
has been performed. The use of commercially available computer softwares undoubtedly
expedited the processing stage tremendously.

Whenever available, computer data files from the source agencies were cop_ied-
Otherwise raw data from the reports or hardcopy files were transcribed and encoded’ n a
computer database. Computer programs were wrilten to access the database, perform statistical
analyses, or extract specific data to create export files in standard ASCII text format which could

easily be imported by other specialized softwares for further processing. Relevant cartographi©
data were also encoded thru the digitizer.

As desired in any database management system, the database should be independent of
the applications programs that use it. Although most of the agency, users are familiar with the
more common database or spreadsheet softwares, different agencies adopt their own U“’q'fe
database structure, thus requiring specially written programs to import and export these fifes I?
the desired format. One fundamental consideration in the design of the database structure must
be, that regardless of the database software used, it must have a facility to export data in standar
format according to the needs of different users. This step is necessary to render flexibility 10 the
database and to overcome format incompatibility which often times hinders the exchang® 0
information desired between databases or application softwares.

INFORMATION GENERATED FROM DATABASE

L 1

To demonstrate the applications of the database in water resources modelling, the mﬂ:}
relevant information generated from the database which provided the necessary inpuls
CUWARM are discussed in the following sections.

Soil Type and Land Use

Soil maps for Laguna and Rizal were digitized based on retraced BSWM maps dated

1946. Figure 9 shows a digitized soil map compiled for the Metro Manila and Lagund Lak
Basins,

. Land cover based on classified Landsat thematic map image were also compared w;tl{;
available BSWM land use maps. In one related research, Liongson and Blanco (1992) %5
presented the reclassed and resampled Jand use/cover image map uvsing GIS software (Figure 10)

. . ce
The digitized soil type and land use data provided the input parameters o 3 surf?
water balance model of the various sub-basins comprising the Laguna Lake Basin.
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Surface Geology

NHRC (1992} has previously presented a more detailed review of the geology of the
Laguna Lake and Metro Manila basins based on the various technical reports. Geologic maps
Tepresenting the significant geologic strala were digitized based on the maps and reports from
M.GB and NIGS. Figure 11 shows the digitized map showing surface geology, major fauit
alignments and available geological cross-sections in the area.

Climatic Data

The collected daily rainfall values could be aggregated on a weekly, monthly or annuai
ba.sis depending on the time step requirements of a model. The mean monthly rainfall from 15
rain gaging stations within the Laguna Lake Basin could be found in Table 5. To present the
spatial distribution of rainfall, Figure [2 shows an isohyetal map for the region based on the
mean annual rainfall for 15 PAGASA stations (2 stations were not used due 1o data
Inconsistencies). Potential evapotranspiration (PET) was computed from evaporation data from
t\’}’o of the PAGASA stations (Los Banos and Science Garden). The temporai and spatial
dlsldribution of rainfall and PET comprise the basic data inputs to a watershed water balance
model.

Streamflow and Lake Stage Data

Streamflow and lake stage data from 29 DPWH-BRS stations were encoded and
aniflyzed. Figure 13 shows the streamflow hydrograph for the upper Balanac River (1967-1970)
S input data to a baseflow separation model.

The Laguna Eake level time series data were used in a lake water balance model. Figure

14 presents the lake water balance model for 1985-1990.

Watershed Delineation and Lake Floodplain

shed boundaries of the

The topographic and theniatic maps were used to define the water i
anila. Where data Is scarce,

basing draining 1o Laguna Lake and those encompassing Metro M

Small sub-bagins were lumped together to form. one sub-basin. Using 1:50,000 NAMRIA
'°Pographic maps, the map-delineated boundaries were digitized, an activity which produced not
only the sub-basin boundaries (Figure 15 } but also the drainage area of each sub-basin (Table 6).
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Table 5. Annual rainfall data from PAGASA stations {mm)

Science CES JSES PE?
Year | NAIA.  Port Ares Garden Camarin Mariking Boso-Boso Antipolo B'bayan Tipas  Pasig
1949 |1355.0  1456.7
1950 {1702.5  1799.8
1951 | 1628.8  1855.2
1952 | 2056.4  2545.4
1953 [2517.0  2230.1
1954 |1624.4  1821.5
1955 [1039.8  1327.0
1956 119417 2212.3
1957 [1175.1  1452.1
1958 (23387  2472.6
1959 [1305.3  1593.3
1960 [2543.5  2427.8
1961 (2278.4  2281.9  1001.3 ?
1962 |1960.1 2285.8  935.4
1963 11852.1 1803.3  887.9
1964 [1946.1 2169.4 27175
1965 [1513.4  1865.1 2129.4
1966 12030.9 2360.9 2570.4
1967 [1938.2  2034.6 27735
1968 | 1457.6  [532.3  1999.0
1969 11469.5  1672.0 16459
1970 (2109.4 22604  2509.2 ,
1971 | 1690.8 2 1887.8 20539 209.0 7
1972 13360.8 2 3336.9 3679.8 617.5 7 2323.6 ?
1973 | 1622.3  1550.9 1583.3 0.0 ? 1808.8
1974 |2023.1  2844.4 2878.0 3580.3 ? 0.0 7 1251.7 e 6d 7 12965 7
1975 11682.0 16947 19182 7 1875.9 8035 7 0.0 7 172.0 833-0 e T s
1976 12059.3 13052 ? 88.9 733662 33121  375.9 ? 2140.1 1505-4 e s
977 11921.5 18932 22224  1869.5 1549.6 1445 3156.0 224'2 B et
1978 | 2733 3 0.0 7 2611.4 31203  980.9  353.4 3792 e
1979 | 1454 8 0.0 7 19798 23458  S73.6  270.6 8825 T ey 03 2
1980 | 1447.8 7 0.0 7 2186.1 23840 5488  217.0 ? 9757 11402 2130.3  1346.6 ?
V8111687, 1116 722577 21208 207.6 7 3709 14636 9083 17155 1812.8
1982 (1040.8  1602.6 1969.5 1800.7 14465 4739 1553.6 402.9 7 1488.4 12908
1983 11052.0 11506 13032 16047 0.0 7 207.1 329.3 ”068'4 T aisa 16731
1984 11692.1  1903.6 1639.2 2621.6 18683 3846.3 1289.0 s
1985 119102 22682 25326 3019.1 27i3.7 18197 :32:‘8 B oty 2495 7
1986 |27146.1  3323.2 3613.6 33653 29623 30023 :638.8 ooy
o (15058 12725 16843 15249 597.0 7 13873 ”82.2 4154 00 18749
1988 11900.7 2360.5 26035 2667.6 22418 23599 99 2 A o
'989 | 1480.5 19447 24558 2919.6  2530.0 2202.: ;gi?'a HO e med
L1990 12208.4 24854 3084.3 39458  3604.7 2505 :

NOTE: 7. years with missing daota
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Table 5. {cont.) Annual rainfall data from PAGASA stations (mm)

—

UPCA NAS UPLB Sangley NPP
year |Los Banos Los Banos Sta. Cruz SanPedro Obando  Point  Tabak  M'nglupe
1956 | 2077.6 2622.1
1957 | 1450.3 1490.4
1958 | 1587.0 1577.2
1959 | 17313 1786.2
1960 {  2925.0 2859.1
1961 | 20435 2354.0
1962 | 21079 2094.7
1963 |  1826.2 1909.2
1964 | 24338 2145.9
1965 | 1403.5 ? 446.4
1966 | 1652.0 7 2138.0
1967 |  1833.3 0.0 7
1968 | 1064.0 ? 343.9 7
1969 | 1027.0 ? 1351.8
1970 | 1855.1 *? 2446.8 3079.9
1971 ] 2230.6 2662.9  1619.6 ? 1899.7 645.5 7
19721 2480.3 2319.2 24414 1725.4 2585.2
1973 | 2088.2 1898.3  1717.2 536.1 148.6 7
1974 | 12210 7 2073.8  2099.8  3308.5 12972 ? 119.5 7
1975 {707.6 7 20049 1704.2 1671.3 11433 £19.8 ?
1976 42,3 7 2078.8  1962.2  3607.8 18773 s63.8 7 929.0 ?
1977 1366.3 7 1573.6 15939  2721.9  1882.4 25333 7 13200
1978 2678.4 7 21958 20050 25433 21383 33367 704.7 7
1979 1570.8 18207  2000.1  2005.3  1337.1 ? 3641.6 102637
1980 22553 1588.1  1786.4  3348.7 12917 ? 24729 10223 ?
1981 1450.1 7 1863.8  1204.0  2699.7  1527.6  3356.6  1554.6 7
1982 14273 15218 S70.5 21606 (0084 24602 7 007
1983 16774 (1441 522.8 16194 13274  2323.8 0.0 ?
1984 2072.0 17855 639.4 18494  2044.6  3149.0 0.0 ?
1985 20327 1700.5 12914 24315 19515  2545.0 ? 3110 7
1986 3019.6  1646.1  2596.5  2612.8  2955.0 29950 7 0.0 7
1987 893.4 2 9979 15887 1686.6 25767 7 007
1988 2255.0 7 2094.9 14055 1981.4 31254 894.8 7
1989 1447.0 7 17609  2605.3 20072 30128 15744 7
1990 1134.6 7 1897.6 7.9 9 25955  4085.4 21455 .

NOTE: 7 - years with missing data
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Fig. 12. Mean annual isochyetal map
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Fig. 15 Digitized subbasin boundaries
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Table 6. Subbasin codes, names and drainage areas

Code Subbasin Namie ' Drainage Area
(sq.km) N
SB1 Marikina River Basin 472
SBl-a Nangka River Basin 57
SB2 Mangahan Floodway-Taytay Basin 63
SB3 Angono-Morong Peninsula-Talim Island 61
SB4 Morong-Baras River Basin Group 123
SB5 Tanay River Basin 53
SB6 Pililia River Basin 42
SB7 Jala-jala Peninsula %6
SB8 Sta.Maria River Basin 180
SBY Siniloan/Romero River Basin 81
SB10 Paete Basin 54
SBl1 Pagsanjan River Basin 315
SBil-a Caliraya Reservoir Basin 129
SB12 Sta.Cruz River Basin 124
SB13 Pila Basin 87
SB14 Calauan Basin 155
SB15 Los Banos-Mt.Makiling Basin 102
SB16 Calamba/San Juan River Basin 156
SB17 Canlubang/San Cristobal River Basin 139
SB18 Sta Rosa-Cabuyao River Basin Group 120
SB19 San Pedro-Binan River Basin Group 132
S$B20 Sucat-Alabang-Muntinlupa Basin 43
SB21 Taguig-Napindan Basin 45
subtotal 2829
SB22 Meycauayan River Basin 169
SB23 Obando-Malabon-Navotas Estuary 35
SB23-a Novaliches Reservoir/Tullajan River Basin 72
SB24 Pasig River Basin 91
SB24-a San Juan River Basin 94
SB25 Paranaque-Las Pinas River Basin Group 73
SB26 Zapote-Bacoor-Imus River Basin Group 168
subtotal 702
LBI West Bay of Laguna Lake 398
LB2 Central Bay of Laguna Lake 214
LB3 East Bay of Laguna Lake 134
LB4 South Bay of Laguna Lake 183
subtotal 929 —
Laguna Lake Basin 3758
gtth‘;r i[etro Manila Basins 43;23
u r
Y Area o
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.Tht.a Laguna Lake bathymetry was digitized from 1:60,000 bathymetric charts and is
shown in Flgure.lﬁ. Based on the digitized map, a depth-area relationship for the Laguna Lake
was derived. This derived information was later used in a water balance study of the Laguna

Lake.

Well information

Well location maps, well lithologic logs and well-to-well section jogs have been
Pft?cesscd from the well data files. The graphic presentation of well logs and well location maps
using a geologic software facilitated data verification activities such as the correction of
mislocated wells and the discrimination of the less useful data from the most reliable lithologic
logs. The lithologic logs werc important inputs to the characterization of the aquifer system in the
Metro Manila and Laguna Lake Basin model area. Figure 17 shows the location of wells included
in the NWRB well inventory within the Metro Manila and Laguna Lake Basins. Figure 18 shows
@ sample graphic display of a well lithology, while Figure 19 presents a well-to-well section
display of adjacent wells.

used as basis for model calibration, have been assembled.
1967, 1981 and 1991 based on the
for the Metro Manila area based

‘ Groundwates leve] data,
P'e_?-ometric maps for Metro Manila were prepared for 1953,
various maps and technical reports. A sample piezometric map
on MWSS survey taken in 1991 is shown in Figure 20.

Definition of Aquifer Geometry

deofi The well lithologies, geophysical surveys and various significant reports were used to

hedme the aquifer geometry. One important model parameter is the definition of the

S; tfogeolog,c basement which could be treated as the fower boundary of the conceptual aquifer
stem,

hvd Resglts of various geo-resistivity surveys have been assembled ‘lo . define the
cgngogeolog:c ba‘serflent for the study area. NIGS interpreted the OEA seismic data and
o ducted an additional seismic reflection survey to vompliment the results of previous surveys

nducted in localized areas such as the MWSS survey for Antipolo. A map of the hydrogeologic

b gty
2?56ment for the entire Meiro Manila and Laguna Lake Basin was assembled as shown in Figure

CONCLUDING REMARKS

Relevant : cen assembled through multi-;}gency cooperation.

res.;mam ‘"fOrrl'{ation derived from the database provided the necessary inputs to the water

as inf;?es mOd*_’l'“g study of the Metro Manila and the Laguna Lake Basmg. The modeling task
eed exhibited the application of the database in waler resources planning.

The NHRC Water Database has b

g study could identify new and emerging

Results and recommendations from the modelin .
making the database an indispensable

iSSL'[e .
too] ; which could be addressed by further research, thus,
or water resources I'GSearch.
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LAKE BATHY

Fig. 16. Laguna Lake bathymetry
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Fig. 17. Well location map for Metro Manila
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Fig. 18. Sample well lithology
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PIEZOMETRIC WATER LEVEL FOR MCTRO MANILA (MAY 1991)
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Fig. 20. Piezometric map for Metro Manila (19591)
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A review of the database collection reveals a vast amount of available information while
providing some insight on the need for more information or the jack thereof. Future data
collection efforts and monitoring programs may be geared towards closing out the identified data
gaps or verifying and complementing the existing ones. The mere exercise of collecting water-
related information in a single repository is in itself a seif-fulfilling task, as more data become
available for the database. Moreover, the management model could be further refined and
recalibrated as more recent information such well withdrawals to depict more reliable

groundwater extraction patterns and time series of piezometric levels, are made available 10 the
database.

Initially intended as a database for the conjunctive use modeling of the surface and
groundwater resources within the Metro Manila and the Laguna Lake Basins, the NHRC “’"‘le;
database can facilitate data access for interested users in support of their various resear

activities, aside from serving as a forum for information exchange among researchers an
planners in the water resources sector.
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