fairly complex, where various formation and structures are exposed.
The basement rocks of the province are composed of faulted and folded
Cretaceous schists and slates and thrusted ultramafics bodies. Var-
ious intrusives are existed on the southwestern portiom of the prov-
ince, they are usually grouped between intermediate to acid and basic

to ulktrabasic rocks.

Late Oligocene-Middle Miocene formation of marine sandstone, shale,
reefal limestone, conglomerate, coal measure, marine pyroclastics, and
lava can be found nearby the boundary of this province to Lanao del
Worte Province. Covering the northern part of this formation is the
Upper Miocene formation of marine clastics, reef limestone, and andes-
itic-basaltic pyroclastics and lava. Pliocene-Pleistocene formation
of both marine and terrestrial sediments including limestone and
pyroclastics was deposited later. It also can be found on the eastern

part of the province and the coastal area of the western part.

The Pliocene-Pleistocene and Recent volcanic deposits are the most
extensive formation in the province, They cover most of the central
and northern part of the province. They are typically comprised of
andesites and basalts with associated dacites and rhyodacites. The
Quaternary alluvial only covers the narrow coastal plain nearby Cagay-

an de Oro City and Gingoog City.

The geological map of Misamis Oriental is shown on Figure 2.3.15.

Figure 2.3.12 shows the stratigraphy of Misamis Oriental.
(3) Hydrogeology and Groundwater

In hydrogeclogy, the geological formations or strata are classified inta
aquifer, aquitard and aquiclude, depending on the hydraulic property such as
transmissivity., The aquifers to be developed must be the water-bearing
strata with good yield. For water supply projects the availability of water
throughout the year is also essential whether it is springwater or ground-
water. The potential aquifers are judged on their areal extent of water-
bearing strata and recharge area and the continuity from the recharpge area
to the water-bearing strata which depend on the geological structure, the
geomorphology. The quantity of recharge in the area and the yield required

are important factors for considering safe yield of the wells.
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The following explanation and groundwater maps for the Project Area ‘inform
the area of high-yielding wells,'ﬁrobablé salt intrusion area,:grbuhdwater
table, and groundwater flow di;ecfions of the provinces. The selected well
logs show the geological strata and target aguifers for the pfoject'sites.
Most of the information, such as the general SWL,.specific yield, average
discharge of the wells in the provinces, and related information, are taken
from Rapid Assessment of Water Supply Séurges (RAWSS), 1982, published-by
National Water Resources Council (NWRC) of the_Philippings. Then, field

work observation were incorporated to get the complete report.

Specific capacity data is described in order to know the drawdown of the
wells since the transmissivity data is not available, .Respective permeabil-
ity and infiltration capacity of the respective lithology is shown on Table
2.3.8. For this prdject, aquifers of sand and gravel, gravels and loose
bouldexs are selected as the target aduifer in the alluvial areas., Aquifers
of pyroclastics and basalts are selected in the volcanic rock areas. Al-
though aquifers of sédimentary and metamorphic rocks are well fractured they
are not selected for the groundwater development because most of them do not

have sufficiently large recharge areas.

Generally speaking the water quality in the Project Area is fair. TIron-rich
water is found around and in the downstream of the plutonic rock and hypa-
byssal rock areas. Saltwater intrusion caused by over pumping is found at

few and limited places along the coast.

A, Rizal

For the provinée of Rizal, the most important hydrogeologic units
where major groundwater is confined are the Pleistocene-Recent pyro-
clastic rocks and the unconsolidated sediments undeflying the coastal
area of Laguna Lake and the plains of San Mateb and Montalban which is
corresponding to the area of high—yieiding wells:(Figure_2~3w16}.
Their primafy permeabilities, of pyroclastic fﬁcks, are probably not
very high but their great thicknesses and secondary permeabilities
developed by the associated'teétonics'give'rise té:févorable'condi-
tions for groundwater deﬁelopment.  Figure 2-3516 is” the groundwater
map of Rizal. As shown in-this‘figure, the.watér level contours
reflect more or less the general topographic conditions of the prov-
ince. The groundwater moves toward the discharge areas at Laguna de

Bay and Manila Bay. .
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According to the RAWSS (1982), the province of Rizal has a total
number.of 193 deep wells with an average depth ranging from 23-153 m,
Its municipal average SWL ranges from 2.89-.38.65 m below ground sur=-
face. Wells in Montalban has the maximum SWL of 38.65 mbgs. Teresa
and Morong rank second with an average of 18.29 mbgs and 18.14 mbgs
respectively. These munucipalities are found on the western part of
Rizal. Shallower SWLs are found along the coastal portion of Pililla
and Jala Jala with an average SWL of 3.89 mbgs. The municipality of

Baras has the minimum average of 2.89 mbgs.

Deeﬁ and shallow'wells could be tapped in all areas of the different
rock types except in the highly elevated terrain of the older rocks.
Shallow well areas are mostly found in the recent formations composed
of consolidated and unconsolidated sand, gravel and beach deposits.
These areas are situated on the western part of the province particu-
larly in the municipalities of San Mateo, Taytay, Cainta, and portioné
of Angono. Deep well areas are scattered all over the province,
majority of which are concentrated on the eastern portion of the
province encompassing portions of the municipalities of Montalban,
Antipolo and Tanay. O©Of the total 164 developed and operational water
resources in the province as registered by DPWH, 1.27 were springs,

51.2% were shallow wells and 47.6% were deep wells.

Specific capacity of Rizal Province has an average ranging from 0¢.21-
1.37 ips/m. The municipality of Binangonan has the maximum average
specific capacity.of 1.37 lps/m. Averages of 1.02 and 1.20 lps/m are
found in Tanay and San Mateo, respectively. Wells in the municipali-
ties of Antipolo and San Mateo have the maximum discharge of 4.25 lps.
Morong and Taytay wells have an average of 3.65 and 3.64 lps respec-
tively. The minimum discharge ranging from 0.59-0.98 lps prevail in
most parts of the province particularly Baras, Montalban, Teresa,

Angono, Jala Jala, Pililla, Binangonan, Tanay and Cardona.
B. Laguna -
The most extensive and potential aquifer in the province are the

Quaternary volcano-clastic sediments 1ocaily known as Laguna Tuff and

the recent alluvial deposits. Little amount of groundwater is known to
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exist in the dense basalt and andesite flows. The Quaternary sedi-
ments, which are essentially pyroclastic rocks (tuff volcanic breccia
and volcénic_agglomerate), are inherently:less permeable compared to
recent alluviums., Howaver, their thickness and areal extent make them

important groundwater basins.

Hydrogeologically, the province may be divided into two sub-areas.
The boundary of the sub-areas is defined by the extent of recent
alluvial deposits near Laguna de Bay. The groundwater level contours
in Figure 2-3-17 shows that the hydraulic gradient is steep under
mountainous area and becomes flat toward the plain. Based on tﬁe
figure, the groundwater recharge originates from higher elevation and

flows toward Laguna de Bay.

According to the RAWSS (19823, the SWL of Laguna Province ranges from
0.3-120.43 m below ground surface, with well depths ranging from 10-
293 m. Wells in the municipality of Calamba with average depth of 72
m has the maximum average SWL of 44.57 mbgs while the municipality of
Pila with an average well depth of 34 m has the minimum average SWL of

1.29 mbgs.

In terms of specific capacity, thé:nhnicipality of Siniloan has thelnaximuhlof
5.29 lps/mwhile the municipality of Pila exhibits the lowest of 0.40 lps/m.
The province of Laguna has an average well discharge ranging from
0.53-1.95 1ps. Wells in the municipality of Siniloan has the maximum dis-
charge capacity of 1.95 lps while the minimum dischérge of 0.53 lps.is
found in the municipality of Nagcarlan, Majority of the municipali-
ties in the province have an average discharge capacity ranging from

0.53-0.87 lps.

Shallow well ‘areas are confined within the recent alluvial deposits
particularly in well-sorted sediments that includes layers of sand,
occasional lenses of gravel and considerable silt and clay derived
from the weathering of volcanic and pyroclastic rock qpland. - These
areés are found along the southern shorés of Laguna de Bay, from the
coastal plains of Famy, 8iniloan, Pangil, Pakil, Faete, Kalayaan,
Lumban, Sta. Cruz, Pila, Victoria, Bay, Calamba; Cébuyao, Sta. Rosa to
Biﬁan. Beyond those coastal plains the area of high-yielding wells

falls under difficult area category. This area usually comprising of

268
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basaltic to andesitic flows with intercalated pyroclastics and winor
sedimentary rocks. Groundwater discharges by springs and seepages
along these flows, which serve as the aguifer for this difficult area.
Of the total 587 developed and operational water sources as registered
by DPWH, 7.2% were springs, 8.37 were shallow wells and 84.57 were
deep wélls.

C. Qﬁezon

In addition to recent alluvial deposits, potential good aquifers in
the province are the late Miocene-recent pyroclastics and sedimentéry
rocks in areas sgrrounding.Mt. Banahaw covering the'municipalities of
Mauban, Lucban, Tayabas, Candelaria, Sariaya, portions of Tiaong and
Lucena City. The primary permeability of these rocks are_low,'neﬁer—
theless, their thickness make them significant groundwater aguifer,
Shown in Figure 2-3-18 is the groundwater map of the_ptbvince showing
potential areas.fqr groundwater development. Generally, groundwater
recharge in the province cgmes from the north—south”trénding mountain
ranges and moves towards the Tayabas Bay, Lamon Bgy, Dingalan Bay.
Saltwater intrusion areas exist in limited area along the Tayabas Bay
from Pitoge to near Gen. Luna and the peninsula facing Alabat island

from Calauag to Lopez.

According to the RAWSS (1982), the province of Quezon has a total of
581 wells with depths ranging from 6.81-50.23 m. TIts municipal aver-
age SWL ranges from 0.61-17.23 mbgs. Wells in the municipality of
Timong have the maximum SWL of 17.23 mbgs, Candelaria aﬁd San Antonio
rank second with an average SWL of 16.91 and 16.19 hbgs, respectively.
These municipalities are located in the southwestern part of Quezon.
The central area of Southern Quezon has a shallower SWL ranging from
2.44-6.25 mbgs. This area includes municipalities of Agdafigan, Uni-
san, Pitogo, Macalelon, Gumaca, Plaridel, Atimonan, and Padfe'Burgos.
Similar SWL ranges of 2.44-6.2%5 mbgs are obtained in areas located in
northern Quezon and in the island of Polilio. The eastern and south-
eastern portions of southern Quezon has an average SWL of 6.09-10.68
mbgs. The minimum SWL of 0.61 mbgs is found in the coastal municipal-

ity of Real, situated in northern Quezon.

The average specific capacity of Quezon Province ranges from 0.11-2.07
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lps/m. The municipality of Real in northern Quezon has the maximuﬁ
specific capacity of 2.07 lps/m, while the municipality of Panukulan
in the island of Polilio has the minimum average of 0.11 lps/m. 1In
terms of discharge capacities, the province has an average of 0.80
1ps. Wells in the municipality of Sariaya in southern Quezon has the
maximum discharge of 5.04 lps. The minimum discharge of 0.32 lps is

found in the municipality of General Nakar in northern Quezon.

As seen in the provided geological map, it is clear that this province
is pretty much dissected by faults of NW-SE trend. The surface delin-
eation of-geoiogical formation also follows this elongation. As the
result, the generalization only can be made for case per case condi-
tion. Shallow-well area occupies most of the municipalities in the
central parts of southern Quezon particularly in the coastal areas of
Pagbilao, Padre Burgos, Agdafgan, Unisan, Pitogo, Gumaca, Plaridel,
Atimonan and on the eastern portion of southern Quezon in Lopez,
Calauag and Quezon. This area is most likely coﬁposed of the recent
alluvial deposits of unconsolidated sand, gravel, and clay as weli as
marine clastic deposits of Upper Miocence to Pliocene. Deep-well area
occupies the eastern part of southern Quezon, particularly in the
municipalities of Catanéuan, Mulanay, San Francisco, S$San Andres, San
Narciso, Buenavista, Guinayangan, Tagkawayan, Perez, Alabat, and a
portion of Quezon, the western part of southern Quezon, namely the
municipalities of Plaridel, Atimonan, portions of Pagbilao, Tayabas,
and Mauban, and in northern Quez¢n where it can be found sporadically
on the western part of the municipality of Real and General Nakar.
This area usually has the lithologic units of pyroclastic rocks domi-
nantly bedded tuffaceous sandstones, corailine limestones, marls, and
other unmapped rocks. Areas underlain by ultramafic and mafic pluton-
ic rocks, diorite, metamorphosed shale with intermediate flows and
pyreclastics are fallen under difficult area category. These areas
are predominant in northern Quezon, the western portions of southern
Quezon, namely Lucban, Dolores, Tiaong, San Antonio, and Candelaria,
and the eastern portions of southern Quezon Atimonan, Quezaon and
Tagkawayan. Of the total 487 developed and operational water sources
as registered by DPWH, 1% were springs, 172 were shallow wells and 82%

were'deep wells.

2—73



D. Camarines Norte

The primary water-bearing aquifers in the province of.Camarines Norte
are the Late Miocene-Pliocene sandstone, conglomerate, pyroclastics
belonging to Sta. Elena, Vifias and Macogon Formations and unconsoli-
dated sand and gravel of Quaterhary alluvium. The alluvium occupies
most of the shallow well areas located in the municipalities of Mer-
cedes, Talisay.'Daet. Basud, and along the coast in Sta. Elena. The
aquifers also underlie areas considered as deep well area situated in
the central part of Camarines Norte. Dense rocks of older fdrmations
underlain difficult areas which situated in the northern portions of
the province. The areas of Labo volcanics and Labo volcano fall.in the
difficult area because of its deep pround water table. Generally, the
groundwater flow in the province is radial towards the Philippine Sea

(Figure 2-3-19).

According to the RAWSS, the municipal average SWL ranges from 0.61 to
19.82 mbgs, while the provincial average SWL is 4.03 mbgs.. The munic-
ipalities along the shoreline namely Sta. Elena, Jose Panpaniban,
Paracale, Vinzons, Talisay, Daet, Mercedes, Basud and Labo have a low
average SWL ranging from 2.49-3.05 mbgs. The municipalities of Imelda
and San.Mateo has a SWL of 6.16 and 6.13 mbgé, respectively.

The specific capacity of the proﬁihce ranges from 0.04 lps/m as mini-
mum in the municipality of Paracale and 6.33 1ps{m as maximum in the
municipality of Vinzons. The average discharge capacity per well in
this province is 0.54 lps. The wells in the municipalities of Jose
Panganiban has - the maximum average discharge of 0.64 1ps, while the
minimum average.diSCharge of 0.42 lps is found in the municipalit}ies
of Daet and Sta. Elena. As shown in the groundwater map (Fig.2-3-19),
the high yielding well areas are located in the eastern alluvial plain
and the surrounding area with Labo volcano and ﬁhe area of Sta. Elena
férmation in Sta. Elena. - The remaining.aréa is_désignated_aé lLow
yielding well area. Of the total 247 devéloped.and operational water
sources as resistared by DPWH, 7% were springs, 237 were shallow wells.

and 707 were deep wells.
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. Camarines Sur

The areas of highfyielding wells are indicated in two formations,
namely the alluvium of the valley floors, and the pyroclastics forming
the foothills of Mt. Isaraog and.Mt. Iriga which is the most wide-
spread, and the coastal plain along Lagonoy Bay. These area are found
in the municipalities of Casureo, Togaon, Minalabas, Magaroa,'Pamplo-
na, Naga, San Jose, Pili[ Baao, portions of Iriga'and Nabua. These
areas also the place where shallow-well areas can be found. The
groundwater map (Fipure 2-3-20) shows the groundwater flow in the
pravince which reflects mbfe or less its general topography. The
areal extent of saltwater intrusion can be found near the coastal’
shores of Cabusao to Calabangan which.facing San Miguel Bay, and small

areal extent near Pasacao which facing Ragéy Gulf.

According to the RAWSS (1982}, tﬁe province has SWL ;anging from 0.30
mbgs with a well of Sagnay to 51.83 mbgs with a well of Buhi, while
the provincial SWL averages at 5.1 mbgs. SWL of less than 6 mbgs is
the characteristic of most of the municipalities in the lowland of
Bicol Valley, except the municipalities of Buhi, Iriga City, Pili,

Baao, Magarao, San Fernando and Sipocot,

The specific capacity'ranges from 0.02 to 3.17 Ips/m. The minimum and
max imum specific yield were recorded in the municipélity of Calabanga
and Nabua, respectively. The average discharge per well in the prov;
ince of Camarines Sur ig 0.57 lpé. The wells in the city of Naga has
the maximum average discharge of 1.31 lps. The miﬁimum average dis-
charge of 0.32 lps is found in the muﬁicipality of Magafao. There are
about 78 wells in Buhi, Bula Libmanan, Pamplona and Iriga City which

exhibit discharges ranging from 0.32-0.95 lps.
F. Albay

The areas of high-yielding wells are sitdéﬁed around the foothills of
Mt. Mayon which is comprising of recent all&vium, Plioceﬁe—?leistocene
clastic sediments, and Quaternary pyrociﬁétics. The aliuvium.vastly
underlain the shallow well areas located in the municipalities of
Libon, Oas, Ligao, Tiwi, Malinao, northern part of Tabaco, south of

Polangui, part of Camalig, central part of Guinobatan and part of
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Pioduran which account for 12Z of the provincial area. The sedimen-
tary rocks predominate in the southern, western part and eastern
islands of the province which are considered as deep well areas. The
groundwater genarally flows radially from Mt. Mayon towards the sea
following the trend of topography. Shown in.Figure'2u3n21 is the
groundwater map of Albay, depicting groundwater contour and potential
area for groundwater development. The contour pattern in the western
part of the province reflects the geologic structure. On the other
hand, the abrupt flattening of the water table contours at intervals
100 to 140 m on the central part of the basin is due to flat topogra-
phy of the land surface and increase in the transmissivity of the

aquifer.

According to the RAWSS (1982), the province has SWL ranging from 0.30
mbgs with a well of Liban and Tabaco to 25.91 mbgs with a weil in the
city of Legaspi, while the average provincial SWL ié 4.31 mbgs. 1In
addition, the specific capacity ranges from 0.01-4.20 lps/m both
recorded in the municipality of Camalig.' Tﬁe average dischafge per
well in the Albay Province.is 0.569 lpé; ‘The wells in the municipality
of Libon has the maximum average discharge of 1.51 lps._;The minimum
average discharge of 0.38 1lps is found in the municipality 6f Jovel-
lar. Bacacay is next with an average discharge of 0.46 lps. There
are aboutbt 44 wellé in the.municipalities of Camalig and Guinobatan

which exhibits discharges from 0.32.1.26 1ps.
G, Sorsogon

The province of Sorsogon has more or less similar geolégiq setting as
Albay province. For this reason, the most poténtial aquifers dfe the
Pliocenéurecent marine. and terrestrial clastic sediments, Qﬁaternary
pyroclastics, and alluvium. Geologically, 182‘of'tﬁe prbvince fall
under shallow-well area category covering the municipalities of'an;
sol, Sorsbgon. Magailanes, Bulusan, Gubat, Juban; Casiguran, Prieto
Diaz, and Bocon. . The municipality of Barcelona and the western part
of the provinbe are considered deép well afeas accountiﬁg for 362 of
the provincial land area. The femaining is regarded as_difficult area

covering the northern and southern mountains of the province.

Potential area for groundwater development in the province is shown in
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Figure 2-3-22. Also depicted from the figure is the groundwater level
contour. The steep hydraulic gradient is determined from the contour
spacing in the western part of the province, around Castilla to Pilar,
There the groundwater mostly flows in the south direction. This
closely contour spacing also can be found in the isthmus of peninsula
which connecting Bacon to Sorsogon. A radial flow characterizes the
southern part (peninsula) of the province which is mainly covered by
the Quaternary velcanics and volcanic plains. Saltwater intrusion
probably covers an extensive area along the coast of this province,

and they are largely exist in the shallow-well area.

According to the RAWSS (1982}, the province of Sorsogon has SWL rang-
iﬁg from 0.30-50.30 mhbgs with the provincial average at 5.50 mbgs.
The provincial specific capacity ranges from 0.02-4.14 lps/m. The
average discharge per well in the province of Sorsogon is 0.52 lps.
The wells in the municipality of Donsol has the maximum average dis-
charge of 0.77 lps, while the minimum average discharge of 0.32 Ips is
found in the municipality of Barcelona. There are about 55 wells in
the municipalities of Bacon, Castilla and Priete Diaz which exhibit

discharges ranging from 0.32-0.95 1ps.
H. Agusan del Norte

The aquifers in the province belong to the recent alluvial deposits,
Pliocene-Pleistocene and late Miocene-Pliocene sediments. Substantial
discharges from these formations were observed, Free flowing wells
were encountered from recent deposits in Butuan City and Cabadbaran.
In Pliocene-Pleistocene sediments, waterworks well in Bonbon, Butuan
City yields about 54.44 m3/hour for more or less 10 meters drawdown or
a specific yield of 1.24 to 1.45 lps/m. The late Miocene-Pliocene
sediments yield about 22.73 m3/hour for 9.15 meters of water drawdown
to waterworks well in Butuan City. However, in Butuan City, saline
water has been reported to intrude the aquifers as a result of ground-

water mining.

Based on the distribution of the aforementioned geologic units, major-
ity of the land area of Agusan del Norte, about 553%Z, is classified as
deep well area. The shallow well areas cover 21%Z of the provincial

territory and the remaining mountainous areas account for difficult
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areas, Figure 2-3-.23 presents the areas potential for groundwater
development. This figure shows the extension of saltwater intrusion

around and nearby Butuan City which facing Butuan Bay.

According to the RAWSS (1982), thé SWL in the province ranges from the
ground level in the city of Butuan to 29.78 mbgs in the municipality
of Cabadbaran, with provincial average of 4.06 mbgs. The municipali-
t.ies of Las Nieves, Carmen, Cabadbaran and Tubay have average S5WLs
deeper than the provincial average while the municipalities of Buena-
vista, Jabonga, Magallanes, Nasipit and Butuan City have average SWL

shallower than the provincial average.

The specific capacity of the province ranges from 0.047-4.13 lps/m and
the depth of well ranges from 6 to 190 m. The average discharge of
the proﬁince is 1.18 lps. The largest well discharge, which i 9.45
lps with a well depth of 55.49 m exists in Butuan City. The minimum
discharge of 0.0063 ips is found in Cabadbaran. The municipalities of
Cabadbaran, Magallanes, Nasipit'and Butuén.city have averapge dis-
charges greater than the provincial average while the municipalities
of Buenavista, Cafmen, Jabonga, Las Nieves and Tubay have average
discharges lower than the provincial average. In terms of well depth
the municipality of JabOngaﬁ has an average depth of 19.15 m which is
the lowest among the municipalities in the province, All the other

municipalities including Butuwan City has an average deeper than 20 m.

Shallow-well areas cover the municipalities of Nasipit, Buenavista,
Cabadbaran, Butuan City, Magallanes, eastern side of Tubay River,
extehding northward to lake Mainit. Deep-well areas cover the north-
ern portion of the province which includes Xitcharao, Jabonga; the
sputh and western portions of the province; the municipalities of
Carmeh,.a gfeater pért of Nasipit and Buenavista including the south-
eastern side of Butuan City. The difficult areas are uéually found on
the eastern portion along the Agusan-Surigao boundary, eastern part of
Cabadbaran and Santiago, and the western coast of Tubay and Jabonga.
Of the 466 developed and operétional ﬁater spurces as registéred by

DPWH, 3% were springs and 97% were deep wells.
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1. Camiguin

The potential aquifers:in the island of Camiguin are related to allu-
vial deposits, less consolidated pyroclastics and vesicular lava
flows, These deposits underlie the gently sloping areas mostly along

the northern and eastern coast.

Almost all the sources for the water suppiy'are springs situated at
the mountainous areas. Based on the geology of the island, only 4% of
the total land area of the province aré classified ‘as shallow well
areas. The areal extent of this shallow-well area is coincided with
the high-yielding well area along the coast, namely nearby Sagay on
the southern coast and from nearby Mahinog to Mamba jao along the
southéastern to northern coast of the island. With the exception of
the area near Mambajao on the northern coast where the high-yielding
well area goes beyond the Quaternary alluvial, beach and residual
deposits. In the shallow well areas, wells may be developed privately

since the $WL in these areas are generally within 6 mbgs.

The groundwater in the province is largely recharged in the central
range, gushes along the valleys and moves radially towards the coast
by gravify (Figure 2-3-24). The depth té water varies.from 3-20 Mbgs
throughout the peripheral rim close to the coastal area while the SWL

is between 3-80 m relative to sea level.
J. Misamis Oriental

The most important aquifers in the province belong to Quaternary
alluvial} beach, and residual deposits and the Pliocene-Pleistocene
sedimentary units. Shallow aquifer usually is found in the Quaternary
allumium with boulders and covers the northern area near Gingoqg-city
which facing Gingoog Béy and the nearby area of Cagayaﬁ de Oro City
which facing Macajalar Bay. 1In the absence of ‘this Quatérnary alluvi-
al, the Pliocene-Pleistocene sedimentary units aét as shallow aquifer
as well as deeper aquifer under confined or unconfined cbndition..
This kind of aquifer usually cohprised of saﬁd. graVél, conglomerate,
and pyroclastics with their clayey and moderately consolidated one.
In the southwestern part of the province aquifer can be found in

various geological formation such as the Pliocene-Pleistocene sedi-
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ments of both marine and terrestrial including limestone and pyroclas-
tic, the Upper Miocene sediments and pyroclastics, and the weathered

zones and fractures of bedrock (metamorphic rocks).

Figure 2-3-25 shows the groundwater map of this province., The ground-
water flows to the Gingoog Bay and Macajalar Bay, reflecting the trend

of topography.

According to the RAWSS (1992), shallow well areas occupy 12% of the
provincial area. These cover the municipalities of Balingasag, Logon-
glong, Medina, Alubijo, Opol, El Salvadqr..Tagbloan, cities of Gingoog
and Cagayan de Oro, and some parts of Naawan aﬁd Mahticao. Most of
these areas coincides with the high-yielding well areas. The munici-
palities of Lugait, Initao, Libertad, Gitagum, Luguidingan and the
coast side of Magsaysay fall under deep well areas which aCcount.for
367 of total provincial area. The difficult areas cohprisihg 52% of
the total provincial area and cover the municipalities of BaliﬁgOanJ
Sugnongcogon, Jasaan, Villanueva and Claveria. 1In Barangay Molugan,
west coast of E!l Salvador, salipne water was encountered at depth of
92.4 meters and also near the municipality of Opol. The 8WL of the’
province ranges from ground level to 150 mbgs with an average of 12.2
mbgs. Deeper SWL predominates in the western coastal mupicipalities
particularly the municipalities of Libertad, Alubijo, Gitagum, and El
Salvadqr. Towns of Claveria, Talisayan and Kinogitan have SWLs deeper

than the provincial average.

The discharge from wells ranges from 0.06-28.35.lps with provincial
average at 1.2 lps. The wells in Gagayan de Oro City have the maximum
discharge, an average of 5.1 lps and aquifer depths ranging from
13.72-219.5 m. The wells in the municipality of Libertad and Gitagum
have an average discharge of 0.315 1lps, whereas Lagonglong, Manticao,
Tagoloan, Initao, Balingoan have an average discharge capacity of more
than l'lps. Gingoog City has also:én average of 2.1ps with well
depths ranging from 6-85 m. The municipality of Lagonglong has aquif-
er depths range from 46-53 m and the discharges ranging from 0.63-
1.575 1lps. :

The average specific capacity is 0,99 lpslm.. In the west, the range
is from 0.014 lps/m recorded in the municipality of Alubijo to .20
lpsfm in the municipélity of Manticao.
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2-3-5 Socio Economic Conditions Including Basic Infrastructures

Basic infrastructures and socio-economic conditions represented by popula-
tion composition, land area and number of municipalities are shown in Table

2-3-9.

Table 2-3-9 ?opulation Composition, Land Area and No. of Muniéipality

in Project Area

T T T T 1
i | Population and Composition | Land Area | |
| I ¥ T i | No. of |
| Reglon/Province | Urban Area | Rural Ares | - Total | | ¥unicipality]|
| ’ | {persomnsz) (1) |} {persons) (%Y | {persons) (%) | (ha) | |
) t t } 1 i i
1 | } ! i | |
|Region 1V | | P ! ] |
{Laguna [ 1,012,499 {74) | 357,733 (26) | 1,370,232 (160¢) | 175,970 | 30 i
[Rizal | 879,739 (90) | 97,745 (10) | 977,488 (100) | 130,800 | 14 |
|Guezon [ 919,495 (67) | 452,886 (33) | 1,372,381 (100) | 870,660 | 41 |
F I b t t+ | |
[Region V f | [ ] | ]
|Camarines del Norte | 132,934 (34) | 258,048 (66) | 390,982 (100} | 211,249 | 12 |
{Camarines del Sur | 457,072 {35) | B48,847 (65) | 1,305,919 (100) | 526,680 | 37 I
[ALbay | 280,174 (31) | 623,611 (69) | 903,785 (1006) | 255,260 | 18 |
[Sorsogon | 141,199 (27) | 381,761 (73) | 522,960 (100) | 214,140 | 16 I
: ; S : : : i
{Region X { | i ) o . | I
jAgusan del Horte i 218,765 (47) | 246,693 (53) | 465,458 (100) | 259,030 | 12 |
jCamiguin | 21,843 (33) | 62,404 (67) | 64,267 (100) | 29,187 | 5 |
|Misamis Oriental | 570,933 (66) | 294,113 (34) | 865,051 (100) | 357,010 | 13 I
i . 1 1 1 1

L

As shown by the population tomposition of sach province in the Project Area,
those provinces in Region IV (Rizal, Laguna and Quezon) which.are adjacent
to Metro Manila and Misamis Oriental (wherein Cagayan de Oro City as region-
al center of Region X), have urban populations exceeding two-thirds of the
provincial population. The remaining provinces, on the other hand, have the

rural population as a majority.

Some socio-economic indicators as background of locality are shown in Table

2.3-10 and summarized as follows:

(1) The provinces of Rizal and Misamis Oriental shéw an improved barahgay
road network of more than 60Z to the total length. Provinces of
L.aguna and Albay have, on the other hand, only 30 to 402 of such a

road network.

(2) Electricity 1s supplied to all Municiphlities.ih the Project Ares
(excluding Quezon Province wherein only 567 of municipalities are

provided with electricity). At the bafangay level, it wvaries from 5631
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in Quezon Province to 94% of Camiguin Province. At the household
level, it further varies from 41% in Camiguin Province to 89% in

Laguna Province,

(3) Telecommunication service by the government is available in all prov-
inces of the Project Area and is supplemented by private companies.
In the provinces of Rizal, Laguna and Albay, all municipalities have

access to such telecommunication services.

(4) Postal service is alsoc available in all provinces and almost all
municipalities have post coffices in the Project Area. "Also available
is a private parcel delivery service in the major cities where regular

passenger flights are operated.

'(5) Ma jor land transportation means are buses and jeepneys (small size
passenger buses). Regular passengér flights are opeféted between
Manila]Cebu and Naga in Camarines Sur, Legaspi in Albay, Butuan in
Agusan del Norte, and Cagayan de Oro ih Misamis Oriental. Camiguiﬁ,

the island province, is connected to Mindanao by a ferry service.

(6) The employment ratio is between 827 in Albay Province to 987 in CGama-
rines Sur, and the majority of the labor force is employed in agricul-

ture.

Owing the above-mentioned infrastructure conditions, there are considerable

differences in economic activities among provinces/municipalities.

Aside from rice planting, cash income caﬁ be obtained by producing vegeta-
bles and other crops. However, due to insufficient transportation and poor
road'conditions, the majority of these cash crops are not délivered to major
markets, such as Metro Manila, and therefore are consumed within the-local
markets. In Camiguin Province, major foods, including rice are brought from
the mainland of Mindanao due to the limifed_land available'for food produc-
tion. The majof égricultural product iﬁ this particular prbvince is limited

to copra (dried coconut meat).



2-3.6 Present Situation of the Related Sectors

(1)

Water Service Situation

The public water supply situation in the project area, compiled by the DOH

as of 1991,

is shown in Table 2-3-11,

Table 2-3-11 Service Coverage of Public Water Supply
POPULATION SERVED BY [PFOPULATION UNSERVED BY
REGION/ *  TOTAL PUBLIC FACILITIES PUBLIC FACIUTIES
PROVINCE POPULATION| - NUMBER | PERCENT | MUMBER PERCENT
REGION 1V
RIZAL 980,194 614171 63 366,023 37
LAGUNA 1,370,232 561,870 4 808,362 59
QUEZON 1,372,381 794,312 8 578,069 42
REGION V
CAMARINES NORTE 390,982 287,121 73 103,861 27
CAMARINES SUR 1,305,219 457,860 35 848,059 65
ALBAY 903,023 765,720 85 137,303 15
SORSOGON 522,960 461,232 88 61,728 12
REGION X
AGUSAN DEL NORTE 465,458 235,279 ) 50 235,279 50
MISAMIS ORIENTAL 865,051 379,804 a4 485,247 56
CAMIGUIN 64,247 56,600 88 7,647 i2
Source: 1991 ANNUAL REPORT DEPARTMENT OF HEALTH

% AS OF 1990
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Significant differences in service coverage of the public water supply are

observed among the provinces in the Project Area.

. Camiguin, being classified as a depressed and poverty-stricken island
province, enjoys an advantageous service coverage for public water
supply. It owes this to the presence of abundant spring sources in
its well-wooded mountain area and most barangays have Level II or

Level III systems.

. Laguna Proﬁince} on the other hand, has the poorest public water
supply coverage, although it is well-situated with regards water
soufces and economic activities in comparison to other remote prov-
inces. This fact may stem from the fact that a considerable number of
households located along. the Laguna de Bay have privateiy constructed
shallow wells'owing to. their hydrogeological advantageous position.
However, such shallow wells are commonly exposed to water pollution by
seepage Of surface water if appropriate construction methods are not
applied andfor if there is any significant pollution source in the
vicinity of household. Theses are considered to be one of causes of a

high incidence of diarrhea in the province.
(2) Health and Sanitation Conditions

Health statistics of the DOH as feported by the respective Provincial Health
Offices (PHOs) in 1991 is presented in Table 2-3-12. A high incidence of
diarrhea jis observed througﬁout the project area. Even in Rizal and Laguna,
which are neighboring provinces of Metro Manila, both mortality and morbidi-
~ty due to diarrhea show remarkable ratios of high incidence in comparison to

other provinces.

Infectious hepatis, Malaria and Schistosomiasis are also observed in Regions

V an X, Typhoid'is concentrated in Region V, especially in Camarines Sur.

Another survey of the DOH was conducted regarding the provision of sanitary
toilet of households and was incorporated in 1991 Annual Report as showﬂ in
Table 2-3-13. This survey shows that approximatelf one-third of the house-
holds in Region V did not have sanltary toilets and more than half of such

households have no toilet.



HLITVIR 40 INSWLYEVYIEU — LUOdEY TVANNY 1661 F EOUNOS

] 1 Y
858 16 »2°01 gTT g5ve RCe £69°01 : tindiuren
£5781 370'9Y (AN Loe't £149 8858 , LI6°ED [RIURLLG simresiy
£L°T gLL [3: 31 639 LB 009°LE TLO'SH 3110 13 wesnBy
XNomodd
£6'98 B £ 659 e B E-ER1Y 01515 £02'T6 uodosiog
80'v1 08861 PUOT S10LRT BS'S9 - 1LYS'T6 SleTrTer feqry
FA R 1£6'18 S0°CT LrL6T L5'e9 £88'52T §95°061 ' ARG FULEWED
fA A HOL'LY GOFI £12'C1 1 6¥'T9 LG 0eF'EL 2110p] SauTWED
: A NOIDIE
52 061°8% 1A A XA ¥ TO'e0T $LEO0T uozany !
[t 528'1% Lg's o18'12 og X AVNA 166'0TT eundey
97 98L'02 bion-4¢ 2LE'GT oL TYE'¥6 S00'ZET jLtind
AINOIDEY
INIDUHS | WFIWAN [ INEDY3d [ d3EWAN [ INZOYId | UIOWAN | CIOHIASNON HONIAOEL
IEUCLLNOHIMM LHTIOL XUVLINVSNIT LITIOL AUVLINYS | JO USEWAN /NQIDIY
STIOHISNOH HLIA STTIOHIASHOH HLLIM STIOHISNOH IVIOL

TR S3iIoB UONBHURS jO SMRLS El-e-~caigqeL —

TR JoON = O TRON ROMANLY Japaedrany RGO T [FRMDLL 150mes

f b | |
- - " T N m S U A T _ S BT TR U T SRR NP - PR 10 1 - | - _ S T VI RS (e _ - MO
|
- - - - - - - - ~ - - | €. |er - - - -l <] [ B A - - - - i - - - (166L) TYINTNEO SIAVEIN
- - - ~ - -0 - - 3o~ e ezt |- - - - e st Jess dvorr for [w jesmr |eers ﬁ - § - - - - -] - - {§061) ALUONTEQ NYSOAY
. . , o X KOIOFY
i A ] :
| ] . L
- - - - - - - o 4 19 e |t H gt s {0 0 [ 14 A3 S L1 A 4 § < [ i ¢ ¢ {pos1) NODOSNOS |
- - - - - - - 0 1 o % 1 ¥ i L) T t 4 st 90 T eoer |z 61 Iy o 0 0 0 0 {2e61) AveETY
: 1
P - - - - i - - - - PR R - - - ~ - - -l sz lee (w0 (st [wnitrz) - - lez  jom - - - . (£441) NS STNTUYHYD
- - - - - - - - ~ - - | 4 ~ - fese  [rgve | - =~ ot o | qeve | - - - - - - - - | (T461) BLEON STNIEVIAVD
A ROlOER
- - - - - - - - - - - - - ~ - - - - - Jor  sm [em |eosor| - - - - - - - - T {zest) NOZEND
i i A .
- - . - - - - - - - - | 3 - - - - - - |z % e s | - - - - - - - - (o6 ) vt
t . .
- - -] - | - - - [ I - - - - - - - - - e o vy fsmet| - | - -1 - - - - - (ess1) TV Iy
| ¢ : A NOISE'S
. | : ! i :
) e e EEE EEENIEEE 47 0 ¥ [ D ¥ | O FE FNE) EE) i 2 ] 4 | D {4 | 5 : ADTAOHE
A0 [ALIQIEHOM AL IV.LBOW | AL AT € E0M BIT1V.LUOA | ALTATCE0 W AT 1v.L B0 W ALIGITE0A RIITV.LUOW (A ALEHON ALTIVLEON | ALGITUON ALLTV.L G0 | ALTGIHINO W PAFIVLEO W | AL AIEE0 WK INOLET Y
MEAZA-H SLLITANOTION SISVTACSOLSIIDE | SILLVAaE SHOLIEAN | VIRV YA YAHYEYIQ I8 OORIAL YEEIORS

S9SBaSIg DIB9Y I81BMA PUR
auloqIeIBM 2IGBLION JO SUleaQ pue sese) pauodoy ZL-g-Z algeL

2—93



For an overall uplift of the living environment, the improvement of the

surrounding environment is essential condition. However, introduction of

sanitary toilets as well as the improvement of the existing unsanitary

toilets are the most important and urgent measures.

2~.3-7 Operation and Maintenance Plan

(L)

1)

Water Supply Facility
Preparatory Works toward Project Implementation

OperatiOn and maintenance of water supply facilities is to be shoul-
dered by BWSA/RWSAs, which will be formed by the beneficiaries in
their respective barangays, in accordance with the regulations of the
Philippine Government, In this connection, the DEO officials of the
DPWH through cobperation with thé municipal goﬁernments, will visgit
respective barangays to fofmulate the said BWSA/RWSAs (BWSA for Level
I at every barangay and RWSA for Level IT by the direct beneficiaries)
and to provide seminars/training for institutional development includ-

ing collection of monthly water charges.

With regard to the construction of the water supply facilities, land
acquisition and right-of-way are prerequisites for smooth implementa-
tion. The DbPWH shall, in cboperatibn with the BWSA/RWSAs and local
governments,.secure concurrence from concerned land owners, This
shall be performed along with the Consultant's topographic survey

during the detailed deéign of the Project.
Operation and Maintenance

Institutional activities of the BWSA/RWSA, including collection.of
monthly water charges shall be guided and advised by local goverﬁment

units as delineated by the new Local Government Code.

The technical assistance for operation and maintenance shall be pro-
vided by the respective DECs. Such works requiring equipment and
tools (i.e. well redevelopment)'shall he undertaken by DEOs undér £he
financial arrangement by the BWSA[RWSAs. In some caées, the
repair/rehabilitation work itself will be directly performed by the

association.
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Ma jor operation and maintenance work is described below:

Routine Activities

The DEC staff will provide OJT to the BWSA/RWSA members and the fol-
lowing routine work shall be performed by the BWSA[RWSAs themselves.

- Periodical ihspection of water source facility,

- Periodical inspection of transmission/distribution pipélines in-
cluding check-up of leakage,

- Periodical inspection and cleaning of elevated tank/ground reser-
voir and disinfection facility,

- Periodical inspection and operation of electric motor pump and its
control panel,

-~ Periodical inspection and operation of air relief/blow-off valves
to be installed at public faucets and transmissionfdistribution

pipeline.

To esase the above-mentioned routine work of the BWSA/RWSAs, an opera-
tion and maintenance manual of Level I/IT facilities has been de-
veloped during the Phase II Project. In the Phase IIY Project, this
manual will be reprinted and distributed to the respective BWSA/RWSAs.

Safety of supplied water will be bacteriologically examined by PHOs at

least once a year,

Well. Redevelopment /Rehabilitation

The discharge of sand from deep well water source and/or descent of
discharge volume/pumping water level may occur owing to several rea-
sons. Not only for well redevelopment at least once a year, but also
for well rehabilitation of any problem deep well sources shall be
assisted by the DEOs lending necessary equipment and giving technical

guidance.



(2)

1)

Conservation of Watershed Area

Not only the appropriate manner of spring development, but also that
of watershed conservation is indispensable to enjoy safe and potable

drinking water supply.

Restriction andfor control of timber logging, land development and
apriculture production are primary concern of watershed management to
maintain necessary discharge amount and to protect water source

against possible pollution.

For this particular purpose, the DEOs shall assist and guide the

BWSA/RWSAs and local gbvernment units in their periodical inspection.

Operation and Maintenance Cost

The BWSA shall collect approximately 5 to 10 Pesos per month from
every household for the operation and maintenance of a Level I water
supply facility. - The purchase of packing of handpump is a major

reguirement.

The RWSA shall collect 30 to 50 Pesos per month per househeld and
utilize it for the payment of electricity (if a electric motor pump is
utilized), disinfectant and the salary of a caretaker. The RWSA shall
save the balance for forthcoming fepair work (leakage, replacement of
valve, faucet, etc.). With repard to the service life and deprecia-
tion of the equipment, the electric motor pump is a méjor concern as
the most expensive item. Although the actual service 1life varies
depending on the accumulated operating hours and operating conditions,

it is commonly considered to be approximately 10 years.
School Toilet Facility
Preparatory Work toward Project Implementation

Joint Campaign

Daily care of the toilet facilities is obliged to respectiﬁe elemen-

tary schools. To promote awareness of the objective of the Project by
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2)

school teachers and to improve their mentality and behavior regarding
unsanitary toilets and their usage, the DOH in cooperation with DECS

will implement a campaign in the Project Area.
Prior to the campaign, the DOH will prepare an operation and mainte-
nance manual for toilet facilities, including shallow well sources

with the hand pump.’

Development of Education Program on Public Hygiene

DEGS is currently implementing a community education program on public
hygiene at selected élementary schools, This program intends to
spread knowledge and practices of public hygiene from school teachers
to families via the pupils. DECS, with the assistance of the DOH,
will further develop the current program focusing on pupils and pre-
pare an institutional set-up to implement the program to the target
schools of the Project. DECS will then conduct.seminars/workshops at
regional, provincial and municipal levels for its local personnel.

{Refer to Appendix 6).
Operation and Maintenance

The major activity of operation and maintenance is the daily cleaning
to be performed by the pupils themselves with proper instruction/
puidance by the school teachérs. Pupils will be organized into sever-
al groups so as to share cleaning practices in their school. Those
which included in the cleaning work will be, but are not limited to

the following:

- General cleaning in the morning and after school hours,

- Removal of sand and mud inside the toilet building, especially
along the fioor drain,

- Water storage by operating the handpump during the dry season,

- Cleaning the surrounding area of the toilet building.
Responsibility.of the school teachers entails:

~ Maintenance of the hand pump,

Removal of fallen leaves on the roof and roof drain to ensure
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3)

(3)

smooth collection of rain water,
- Locking of the door to the toilet building during off-times and
times when the school is closed, and

- Repainting of walls, etc. as needed.

In addition to the above, removal and disposal of sludge from the
septic tank will be indispensable for long term operation. The DOH
and DECS shall secure appropriate eqhipment, i.e., a vacuum truck, ard
land for final diéposal or a composting facility to process septic

sludge into organic fertilizer.
Operation and Maintenance Cost

Handpumps will be used the frequently requiring replacement of wearing
parts, such as rubber packing, within a year. The current cost of
such spare part is only 20 to 30 Pesos and even thorough replacement
of pump costs approximately 1,000 Pesos. DECS is encouraging PTA to
introduce a self-help improvement of education facility at the respéc—
tive elementary schools and the PTA is collecting annual membership
fee of 10 to 20 Pesos per from every pupil. Likewise, the annual
budget of PTA is considered to afford the replacement of a hand pump,

if needed.

Meonitoring Sysﬁem

The DOH has a plan to conduct an epidemiological survey on waterborne and

water-related diseases to determine the expécted effect of implementation of

the Project. This survey will cover such schools/barangays not included in

the Project, for comparison purposes. It will be conducted before implemen-

tation of the Project to collect baseline data and be repeat upon completion

of the Project.
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2-4  Technical Cooperation

The request for technical cooperation in relation to this Project has not

been made to the GOJ by the GOP.

Technology transfer has been carried out in respective locality during the
implementation of past projects. In the implementation of this Project,
further transfer of technology will be provided in the field of well engi-

neering and O&M of facilities with the use of manual.

Counterpart training in Japan was also provided for DPWH and DOH personnel
under the Phase II Project. It is recommended to extend the same training
on planning and construction supervision of rural water supply works for
DPWH and on public health promotion and relevant school education in rural

area for DOH, respectively.
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CHAPTER 3 BASIC DESIGN
3-1 Primary Consideration for Planning and Design
(1) Natural Condition

The Project Area is generally characterized by the occurrence of dry and
rainy seasons and is subject to frequent inundation. Earthquake is also a
common phenomenon in the Project Area. Countermeasures shall be provided
against the flood to prevent the pollution of water sources as well as to

protect school toilets and elevated tank/ground reservoir,

Construction plan shall also be formulated in consideration of the duration

of the rainy season and prevailing rainfall intensity.
(2) Socio-~-Economic Conditions

With the income level in the Project Area, it is neither practical to éon—
struct nor affordable for the beneficiaries to operate and maintain costly
facilitiesfequipment. Plan and design of the facilities/systems shall
therefore be simple, durable, and shall entail spare parts that are eaéy to

procure te ensure easy operation and maintenance at low cost.

The provision of the operation and maintenance manual of facilities and
minimum tool/equipment requirements for the same shall be considered to help
BUSAs/RWSAs promote the management of the systems. Arrangements to be
required by the related agencies for the sustained and continuing training

of BWSA/RWSA members shall also be ensured.
(3} Conditions im the Construction Sector

Capability and efficiency of engineers and labor force which may be affected
by local conditions, customs and climate shall be fully taken into account,
Expatriate staff in well drilling shall be considered throughout the con-
struction period for overall management of well engineering and to transfer
appropriate technology to complete specific requirements for the open-hole

drilling and gravel-pack method of well construction,



Indigenous materials will be used to as much extent as possible, such as

locally available hand pumps for easy acquisition of spare parts.

(%) Measures tc Cope with Operation and Maintenance Capability of Imple-

menting Agency

Both DPWH and DOH are establishing firm implementation set-up of their
organization, manpowér and budget based on the experience acquired in the
Phase II Project. It includes inter-agency agreement on project. coordina-
tion and cooperation between DPWH and DOH as well as between DOH and DECS.
This arrangement is intended to attain the sustainability and continuity of
operation and maintenance of facilities to be undertaken by BWSAs[RWSAs and

schools.

With regard to utilization and maintenance of equipment to be procured under
the Project, the Consultants will extend OJT to DPWH personnel during the

course of construction worlk.
{5) Extent and Grade to be Provided for the Facilities and Equipment
1}y Pacilities

Number of water supply'ahd toilet facilities shall be of proposed

sites as confirmed during the field survey.

Grade of facilities shall be basically the existing standard of plan
and design of the Philippine Government. However, some modifications
will be considered especially based on the experience acquired through

the implementation of the Phase IT Project,
2) Equipment
Type and performance of eqguipment will be determined considéring

technical requirements in the Project, hydrogeological conditions and

existing equipment of DPWH and DOH.



{6) Implementation Period

The current method/practice in the Philippines is, in principle, applicable
for construction work of thé Project. However, the Japanese expatriate for
well engineering shall be dispatched in consideration of capability of local
drilling company, restriction on implementation period under the Japan’s
Grant Aid Program as well as the importance of overall quality control of

well construction and the necessity of technology transfer.

In view of number of project sites, Level II water supply facilities and
school toilets have increased, while deepwell water sources of Level I have
decreased when compared to the Phase IIL Project. As a whole, the magnitude

of the Project is most likely same as that of the Phase IT Project, and it

is therefore deemed appropriate to implement the Project by two stages,

3-2  Fundamentals for Planning and Design

Design criteria for planning and design of facilities and standardization of
facilities shall, in principle, follow those which adopted in the Phase II
Project.

The following are fundamentals for planning purpose.

3-2-1 Water Supply Facilities

(1) Basic Considerations

Level.I Facility

« Application of open-hole drilling and gravel-pack method of well con-
struction

» Application of simplified iron removal facility for deep well source

Level II Facility

+ Application of open-hole drilling and gravel-pack method of well con-
struction _
s Application of centrifugal pump for deep well source

+ Installation of water meters to public faucet



(2) Fundamentals

+ Design year ;
1999-five (5) year period following current practice in the Philip-

pines

+» Design population :
10% increase of present population using average annual increase rate

of 2%.

» Water consumption rate
30 to 40 lpcd for Level I
40 to 60 lped for Level IT (daily average)

+ Average day demand

{(Design population} x (Water consumption rate}

+  Maximum day demand

1.3 x (Average day demand)

« Maximum hour demand

2.5 x (Average day demand)/24

« Hydraulic pressure :

5 psi (3.5 m) at end-faucet

+ Pressure reducing tank :
To be installed to ensure static water pressure at less than 140 psi

(70 m) (2 cu.m capacity)

*+ Reservolr (ground or.elevated)

1/4 x (Maximum day demand)

+ Pipe
GI or PE pipe is used for.transmission line. _
GI pipe is also used for river/road crossing of trahsmissionldistribum
tion line. -
GI, PE or PVC pipe is used under normal conditions of distribution

line.



Well casing/screen is either GI, PVC or FRP depending on well depth

and geological conditions.

-« Pump type and its operation period :
Centrifugal pump is used and operation of the pump is between 8 to 10

hours/day.
3-2-2 School Toilet Facilities
(L) Basic Considerations

»  Both shallow dug well and rainwater are used as water source for flushing

and cleaning.

+ Water-sealed toilet bowl (squat type) and urinal are used in prinple and

sit type will be considered for girls.
» Hand washing space and faucet shall be provided.

« Septic tank shall he provided with the minimum distance of 20 m from

drinking water sources.

_» Experience acquired in the Phase IT Project will be reflected to the

Project:

- Separation of floor drain and sanitary sewer.

-~ Cistern will be located inside the toilet building and its height
will be lowdred for easy access of pupils.

- Hand pump will be placed at shallow well.

-  Soak pipefpit will be considered for smooth infiltration of treated
wastewater where the groundwater level is high.

- Overflow outlet will be applied to rainwater collector.

(2) Fundamentals

Basically conforming to the DOH standards, the following are considered,



+« Number of toilet bowls/urinals :

20 Z of pupils use the toilets to defecate and 50 ¥ to urinate.
For boys, each one unit of toilet bowl and urinal for every 50 pupils.

For girls, one unit of toilet bowl for every 30 pupils.
+ Water reguirement :
2 l/capita for flushing water sealed toilet and 0.5 1l/capita for hand

washing.

+ Appropriate number of windows at least 0.5 m x 0.5 m in size to maintain

sufficient ventilation and light particularly in each cubicle,
3-3 Basic Plan and Design
3-3-1 Water Supply FPacilities

Standardization of facilities from intake to distribution is taken up, most

of which are currently used in the Philippines.
(1) Water Source Facilities

Spring

Typical spring intake box and small intake dam are illustrated in Figures 3-

3-1 and 3-3-2, respectively.

Deep Well

Several types of standard well designs both for Level I and Level II are
developed taking into account actual field conditions, construction method

(open-holefgravel-pack), and well structure applicable in the rural area.

Figures 3-3-3 and 3-3-4 show the standard design of Level I and Level IT,

respectively.

Standard specifications of wells in terms of well depth is presented in
Tables 3-3-1 and 3-3-2. A summary of number of wells by province in two

stages in given Table 3-3-3,
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Table 3-3-1 Standard Specification of Level 1 Well Construction

Well Depth (m) 30P | 406 | s0¢ | 606 | 80 F | 100F | 150G
1. Well Drilling
1} Borehole Dia. (mm) 200 200 200 200 200 200 200
2) Total Depth {(m) 30 40 50 60 80 100 150
2. Casing
1) Material PVC GI GL GT FRP | FRP GI
2) biameter (mm) 100 100 100 100 100 100 § 100
3) Joint Type Sleeve | Thread | Thread | Thread | Thread | Thread | Thread
Coup—~ | Coup- | Coup~ | Coup— | Coup~ | Coup-~
ling | = lLing ling ling ling ling
4) Unit Length 6.0 5.5 5.5 5.5 6+3 6.0 5.5
5) Required Number (pes.) 4 6 7 9 10+1 13 23
6) Total Length (m) 24,0 33.0 38.5 49.5 63.0 78.0 1126.5
3. Screen {8 - 12% opening)
1) Material PVC | Low Low | Low FRP FRP | Low
Carbon { Carbon | Carbon Carbon
. Steel | Steel | Steel _ Steel
2) biameter (mm) 100 100 100 100 100 100 100
3) Joint Type Sleeve | Thread | Thread | Thread | Thread | Thread | Thread
Coup- { Coup— | Coup— | Coup-. | Coup~ | Coup—
ling ling ling ling ling ling
4) Unit Length 3.0 3.0 3.0 3.0 3.0 3.0 3.0
5) Regquired Number (pes.) 2 3 4 o4 6 8 8
6) Total lLength (m) 6.0 9.0 12.0 12.0 18.0 24.0 24.0
4. Gravel-Pack
1) Depth (m) : 20 25 30 30- 30 30 30
2) #5 Gravel Volume (cu.m) | 0.51 0.63 0.76 0.76 0.82 0.82 0.82
5. Sand Seal
1) Depth (m) 4 9 10 10 20 20 20
2) Coarse Sand Vol. (cu.m) | 0.1L1 0.23 0.26 0.26 0.55 0.55 0.55
6. Cement Seal
1) Depth {(m) 6 6 6 6 10 10 10
2) Cement (kg) 117 117 117 117 210 210 210
3) Sand (cu.m) 0.05 0.05 0.05 0.05 0.08 0.08 0.08
7. Type of Pump
“1) Shallow/Deep Well 5 S D D D D D
" Hand Pump
2) Suction Pipe : _ _
{CI, ¢ 5S0mm, 5.5m/pc) 5 6 7 g i0 12 16
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Table 3-3-2 Standard Specification of Level It Well Construction

Well Depth 50 G 50 F 80 T 100F
1. Well Drilling
1) Borehole Dia. (mm) 250 250 250 250
2) Dapth (m) 50 50 80 100
2. Casing
1) Material’ Stainless FRP FRP FRP
' Steel
2) Diameter (mm) 150 150 150 150
3) Joint Type Welding Thread Thread Thread
' Coupling Coupling Coupling
4) Upit Length (m} 6.0 6.0 6+3 6.0
5) Required No. (pes.) & 6 9+1 12
6) Total Length (m) 36.0 36.0 57.0 '72.0
3. Screen {opening) (209%) (1226) {129 (129%)
1} Material StainIESs FRP ERP . FRP
_ Steel .
2) Diameter {(mm) 150 150 150 150
3) Joint Type Welding Thread Thread Thread
‘Coupling Coupling Coupling
4} Unit Length (m) 5.0 6.0 6.0 6.0
-5) Required No. (pecs.)} 3 2.5 4 S
6) Total Length (m) 15.0 15.0 24,0 30.0
4. Gravel-Pack
1) Depth (m) 30 30 60 60
2) #5 Gravel Vol. (Qu.m) 1,01 1.01 2,02 2.02
5. Sand Seal
1) Depth (m) 10 10 10 30
2) Coarse Sand Vol.(cu.m 0.34 0.34 0.34 1.02
6. Cement Seal
1) Depth (m) - 10 10 10 10
2) Cement (kg) 270 270 270 270
3) Sand {cu.m)} 0.11 0.11 0,11 - 0.11
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(2) Transmission and Distribution Facilities for Level IY System

From the water source, water is transmitted and distributed to the consumers
through the pipeline system and other facilities consisting of sump tank,

elevated tank/ground reservolr, river crossing and public faucets.

Standard design of these facilities are presented in Figures 3-3-5 to 3-3-8

including:

- Deep well with centrifugal pump,

- Several cases of river crossing,

- Elevated tank and ground reservoir,
- Pump house,

- Public faucet.
3-3-2 Scheol Toilet Facilities

Four (4) standard type of toilet building are developed in consideration of
number of pupils (refer to Table 3-3-4) and illustrated in Figures 3-3-9 to
3-3-14.

For the design of toilet facility, floor is provided with concrete and
locally made tile, and walls shall be made of concrete hollow block with
plaster and paint finish. The building is roofed with paint finished corru-
gated GI sheet and arrangement on the wall is made to ehsure light and
ventilation. The design of septic tank conforms with the Philippine stand-
ard and countermeasures required during rainy season in the occurrence of

flood is considered by elevating structures.

The summary of school toilets by province and number of schools by size are

presented in Tables 3-3-5 and 3-3-6, respectively.
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Table 3-3-4 Types of Toilet Unit

- Type A B C D
Number of 101 30 501
Pupils ~~ 100 ~ 300 ~ 500 ~ 700
Urinal 1 2 3 4
Boy
Squat Type i 1 z 3
Squat Type 1 2 4 5
Girl
8it Type 1 1 1 2
Table 3-3-5 Summary of School Toilets

Number of Number Toilet Type
School/ = of :
Toilet Pupils A B G D Total
Stage 1.
Region V
Camarines Norte 17 6,424 10 6 1 17
Camarines Sur 42 18,460 1 16 17 8 42
Albay z24 010,833 12 .8 4 24
Sorsogon 36 11,421 2 27 6 1 36
Total 119 47,138 3 65 37 14 119
Stage 11
Region IV
Rizal" 5 2,917 1 2 2 5
Laguna 26 8,240 5 12 B 1 26
Quezon 35 8,663 7 24 3 1 35
Sub-~Total 66 19,820 12 37 13 4 66
Region X _
Agusan del Norte 15 5,461 10 4 1 15
Misamis Oriental 18 5,937 1 10 ) 1 18
Camiguin 10 1,960 2 8 10
Sub-Total 43 13,358 3 . 28 10 2 43
Total- 109 33,178 15 65 23 6 109
Grand Total 228 80,316 18 130 60 20 228




Table 3-3-6 Number of Schools by Pupil Distribution

below 101 ~ | 301 ~ 501 ~ | 701 ~
100. 300 500 700 ¢ 1,000 | Total
Stage 1
Region V. : :
Camarines Norte 6 8 3 17
Camarines Sur 13 14 1L 4 42
Albay 4 iz 5 3 C 24
Sorsogon 21 11 3 1 36
Total 44 45 22 8 119
Stage 1L
Region IV
Rizal 1 2 2 5
Laguna 2 14 5 4 1 26
Quezon 3 23 7 2 35
Sub-Total 5 38 . 14 6 3 66
Region X
Agusan del Norte 5 8 2 15
Misamis Oriental -1 9 7 1 13
Camiguin 9 1 10
Sub-Total 1 23 16 2 1 43
Total & 61 30 8 4 109
Grand Total 6 105 75 30 12 228

3-3-3 Equipment Specifications
Major specifications of the equipment are given helow.

(1) Pumping Test Equipment
+ Type and number of units :

Diesel engine driven portable air compressor, 3 units

* Performance
Free air delivery - more than 500 1/min,
Pressure ~ 100 psi (7 kg/sq.cm)
Pumping capacity - more than 100 1/min.

> Other requirements

Air hose, riser pipe, air pipe, and spare and wearing parts.



(2} Water Level Indicater

« Type and number of units

Portable water level indicator, 3 units

« Performance
Minimum measurement - 1 cm
Maximum measurement -~ 100 m

Dry battery powered water level indication
{3) Water Quality Amalysis Equipment

+ Type and number of units

Portable type water equality analysis kit, 3 units

. Performance :
. Capable to analyze physical and chemical water quality indices as
required by the National Standard for Drinking Water of the Philip-

pines.

Portable type photometer for caleorimetric method
Portable type pH and conductivity meters
+ Other requirements
Carrying case, chemical reagents, glassware, aﬁd spare and wearing

parts

3-4 Project Implementation Plan
3-4-1 Present Situation of Relevant Field of Construction in the Philippines
(1) Water Supply Facilities

Well drilling is the most critical field of construction involved in the
.Project.- The current situation in this particular construction sector
indidates a general shortage of drilling rigs and competent crews, especial-
. ly in the provinces, in consideration';he huge number.of wells to be con-
structed under the existing program, This problem exists both in the gov-

ernment and private construction sectors.



Project facilities will be constructed under adverse locational conditions
mainly brought about by the widely dispersed project sites and other con-
straints such as tight time frdme_ for completion and limited
equipment /manpower regources. Because of this, it would be difficult to
maintain a consistently high level of construction quality control. This is
particularly true in well drilling/source development where it is very
important to be able to construct sources that can deliver the planned

amount of water within a reasonably long period.

Most of the required construction materials are easily available, and can be
procured locally except for well casings and screens that meet internation-

al standards.
(2} School Toilet Faéilities

Scﬁool toilet facilities can be constructed with the use of all local mate-
rials by local contractors. However, the prevailing practices of construc-
tion quality control and workmanship at local the contractors are below the
requirements of the Project. To offset this problem, appropriate technology
transfer and construction management shall he instituted by the Japanese

contractor.
3-4-2 Tmplementation Method

The project organization chart, including work flow, is shown in Figure 3.4-
1, The Project will be implemented as a joint effort by the DPWH and the
DOH, and the DPWH will play the role of leading agency, while the DOH will
act as co-executing agency. Both Departments will establish an inter-agency
agreement for smooth and effective impleméntation of the Project and will
form the PCC (Project Coordination Cdmmittee) to be headed'by'the Under-
secretary of each Department, who will take charge of overall coordination

of the execution of the Project,

Under the PCC, PMO-RWS of DPWH and EHS of DOH will be directly in%olved for
actual implementation for water supply .component and sdnitation (school
toilet) componént; respectively and will form the Pfojéct Team by their own
staffs exclusively for this Project. Local offices of each Department will
be ‘then directed by this Project Team. The Project Team will work for the.

following major activities:
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23

3)

4)

Contact office of DPWH and DOH on this Project.

Coordinationf/fcommunication within both Departments and with

agenciesfavthorities concerned.

Execution of obligation to be shouldered by the Philippine Government,

gsuch as budget, land acquisition, training on operation and mainte-

nance of the facilities.

Cooperation and execution of detailed design, bidding and construction

supervision as counterpart to the Goensultants.

e GOP GOJ
BN
— DPWH DOR ] = o= Embassy
L l JICA
I
Project Cordina-
tion Committee
l - ede=——j Progress
: Report
PMO-RWS EHS Consultancy '
] J : Agreement
=>4 Consuliants
Project Team === e Supervisor
Counterpart Staff T
ﬁ Construction Shop
Land Ac— Counterpart Staff Supervisor Drawing
quistion Construction F——= :
Power Contract ]L
Exten~ I} .
sion Ll Contractor i

Field QOffice

Manager

1

I

Japanese Engineer .

|

Local Staff

l

Japanese Engineer

!

Local Staff

Figure 3-4-1 Project Organization Chart




The Japanese Consultants will control the work schedule-gnd quality as
appropriate for smooth execution of the Project through his services to
detailed design, bidding and construction supervision, and accomplish the
Project within the designated period. To achieve this goal, the Consultants
will dispatch his supervisory staffs to the Philippines and intermittently

supervise the Project on behalf of the Philippine Government.

Construction work for all required water supply and school toilet facilities
shall be contracted but to a qualified Japanese contractor. The said prin-
cipal Contractor has the option to engage the services of local contractors
which will perform the actual construction work and supply laborers. Laws
and regulations pertaining to construction work shall be strictly complied
with by the Contractor, wha shall secure the necessary permits with the help

of local authorities.

Most material requirements of the Pfoject will be procured in the Philip—
pines, except for some types of well casings/screens, etc. which will he

imported from Japan.

3-4-3 Major Undertakings by Japanese and Philippine Governments
Responsibilities in the implementation of the Project, most of which are
outlined in the Minutes of Discussion, are augmented and more clearly delin-
eated in the following paragraphs.

(1) Responsibilities of the Government of Japan

The GOJ, directly or through the assigned Consultants and contractor, will
be responsible for the complete delivery of Project components inclﬁding de-
tailed engineering design, procurement of materials/equipment, funding of
censtruction, supervision[managément of construction, and training of GOP
field personnel in well construction. '

(2) Responsibilities of the Government of the Philippiheé

The obligations of the GOP, which shall be discharged through the DPWH and

DOH, are to:

+ Provide liaison between Japanese nationdls and other GGP agencies/enti-

ties involved in the Project.
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s+ Ensure the acquisition of required land for the construction of facili-
ties like water intakes, storage reservoirs, etc., and right-of-way along
pipeline routes and other facility sites during construction sufficiently

ahead of the scheduled implementation to avoid delays.
.+ Provide all data/information necessary for the design of facilities.

+ Arrange for the exemption of Japanese nationals from customs duties,
local taxes and other forms of fiscal levies which may be imposed in the
Philippines with respect to the supply of products and services related

to the Prcject.

+ Facilitate the entry and assure the tenure for the duration of their work
in the Philippines of Japanese nationals whose service may be required in

connection with the supply of products and services for the Project.

+ Expedite the unloading, tax exemption, customs' clearance at ports of
disembarkation in the Philippines, and local transport to points of

destination of products purchased under the Grant Aid Program.

+ Operate and maintain properly and effectively the completed facilities
and the equipment procured under the Project and in this connection,
carry out a training program for beneficiariesfeoperators of the facili-

ties.

« Coordinate training activities to be conducted by Japanese nationals for

concerned GOP field personnel.
3-4-4 Tmplementation Schedule

The Project will be implemented in 2 stages, Stage-1 for Region V covering
the provinces of Camarines Norte, Camarines Sur, Albay and Sorscgon, while
Stage-2 for Region IV (the pfovinces of Rizal, Laguna and Quezon} and Region

X {(the provinces of Agusan del Nolte, Misamis Oriental and Camiguin).
Figure 3—4—2_éh6ws the impleméntation schedule far each stage; the detailed

‘design work will entail 4 months, and the procurement/ceonstruction work

cover a 12 month period.

3—31



STAGE/ MONTH
PHASE | WORK ITEM Fl2¢y3(4 (51671819 |1wW][11]12
a | .+ Field Survey ===
Ry
3 | « Design Work | A ——
Q .
2 + Field Confirmation =1
A
[u]
4
[13]
a
(Total 4.0 wonths)
i
&
P
@0 . Mobilization/ ==
Demobilization

Procurement/Construction

« Procurement & DeLivery

. Construction Work

(Total 12.0 months)

T o ggoodaonoooaooid

£ | . Field Survey ——
-l
7]
2 | . Desipn Work —
-
2 | . Field Confirmation =
"
+
@
it
o (Total 4.0 months)
kil
=
£
w . Mobilization/ =]
Demobilization
. Procurement & Delivery ) gOoor00D0a00 0 cl

Procurement/Construction

. Construction Work

(Total 12.0 months)

Figure 344_-2 Project Implementation Schedule
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3-4..5 Scope of Work to Be Undertaken by Each Government

The scope of work to be undertaken by each Government necessary for the

implementation of the Project is shown in Table 3-4-1.

Table 3-4-1 Scope of Work to be undertaken by Each Government

I i - T ]
| ! | To be Covered | To be GCovered |
i Item No. | Description [ by the GOP | by the GOJ |
1 f | | {
I f | i J
| 1. i Land acquisition (donation) | x |

| 2. | Procurement of project | | x

! | equipment/materials | |

{ 3. | Transportation of 3. | | X

| 4, [ Construction of facilities | i X {
| 5, | Construction supervision [ | X

| 6. | Training of beneficiaries | x | i
] } for operation & maintenmance | | ]
| 7. | Operation & maintenance | X | |
| | of equipment and facilities | ] |
L | L 1 —
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CHAPTER 4 PROJEGT EVALUATION AND CONCLUSTON

4-1 Effects

The Project will have the following direct benefits to rural

residents/pupils:

- Approximately 67,000 persons residing in 82 rural barangays will have
access to a safe and potable drinking water supply,

- Approximately 80,300 pupils in 228 elementary schools will gain the
use of sanitary toilets with septic tanks as well as water sources for

maintenance.

In addition to the above, a health and education campaign for school pupils,
to be carried out by the DOH and DECS, is expected to contribute to the
improvement of knowledge and practice of public hygiene and to reduce inci-

dence of water-bornefwater-related diseases.

Through enrollment and graduation, approximately one-sixth of children in
elementary schools will have an oppottunity to enjoy the above-mentioned

benefits every year.
L-2 Conclusion

As mentioned in the previous section, the Project is expected to benefit
large numbers of rural residents/pupils with access to safe and potable
drinking water supply and sanitary toilets, and therefore to contribute to

improve BHN (basic human needs).

In view of the above, the Project is deemed suitable for Japan's Grant Aid
and is recommended for implementation under the scheme of Japan's Grant Aid

‘Program.
However, it ig indispensable for the.Philippine Government to fulfill the

recommendations presented hereafter to ensure smooth and effective implemen-

tation of the Project as well as the maximization of the expected benefits.

41



4-3 Recommendation

It is recommended that the Philippine Govermnment implements the following

measures to maximize the Project’'s effects and benefits:
(1) Before Implementation of the Project

* Inter-agency cooperation agreements between the DPWH and the DOH as
well as the DOH and DECS shall be established. _

. The implementatidn plan of regquirements to be cafried_out'by imple-
menting-agehcies shall be prepared and neéeséary afrangements covering
institutional set-up, manpower, egquipment and budget shall be carried
out. '

. Apﬁropriate cooperation and coordination among the implementing agen-
cies, the DILG, and local government units shall be established.

. Preparatery work to carry out the requirements by the Philippine side

shall be performed.
(2) During the Pfoject Implementation

. Implementing agencies shall carry out seminarsfworkshops for their
local officials to make sure the officials clearly understand the
objeétives and implementation methods of the Project.

. Construction site and right-of-way shall be secured for construction
of facilities in the course of tdpographic survey to be undertaken by
the Consultants. . |

. A informational campaign and other necessary activities such as the
formation/registration of the BWSAs/RWSAs and training on operation
and maintenance shall be carried out for the.beneficiary

barangays/schools.
(3) After Completion of the Project

. The DPWH shall suppoft operation and maintenance of the facilities to
be undertaken b& the BWSAs/RWSAs and shall inspect/monitor the fécili~
ties perjodically. '

. The DCH, in cooperation with DECS, shall support operation and mainte-
nance of the facilities to be undertaken by eleméntary schools and

shall inspect/monitor facilities periodically,



The DPWHM and the DOH shall execute monitoring program and evaluate the
project effects/benefits.

The DOH and DECS shall take up necessary measures including budget,
equipment (vacuum truck) and land for removal, treatment and disposal

of septic sludge.
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1. MEMBER LIST OF SURVEY TEAM



APPENDIX — 1 List of Members of the Study Team

1. Field Survey Team

 Assignment Name Position
1. Leader Mr. Sen—ichi Kimura Deputy Director,
' 2nd Basic Design Study Div.,
Grant Ald Study and Design Dep.,
JICA
2. Coordinator Mr. Yoshitaro Watanabe Directbr, Planning &
Development Div.,
General Affiars Dep.,
Japan International
Cooperation System
3. Chietf Consultant/ Mr. Masatoshi Momose  Manager, Engineéring Div.,
Water Supply Planner ' Overseas Dep.,
Nippon Jogesuido Sekkei Co., Lid.
4. Hydrogeologist/ " Mr. Seiml Mochizuki Director, Wacos Japan Co., Lid.
Well Engineer
5, Hydrogeologist/ Mr. Mitsuo Tsutsumi Senior Advisor, Fukuoka Branch,
Well Engineer Nippon Jogesuida Sekkel Co., Lid.
6. Sanitary Engineer Mr. Masuomi Hiroyama  Senior Environmental Engineer,

Engineering Div., Overseas Dep.,
Nippon Jogesuido Sekkei Co., Lid.

2. Draft Report Explanation Team

Assignment Name Position
1. Leader Mr. Kei Jinnai 1st Basic Design Study Div., -
Grant Aid Study and Design Dep.,
JICA ' .
2. Chief Consultant/ Mr. Masatoshi Momose . Manager, Engineering Div.,

Water Supply Planner

3. Sanitary Engineer Mr, Masuomi Hiroyama

OVerseas Dep.,
Nippon Jogesuido Sekkei Co., Lid.

Senior Environmental Engineer

Engineering Div., Overseas Dep.,
Nippon Jogesuido Sekkei Co., Ltd.




2. FIELD SURVEY SCHEDULE



Appendix—-2 Field Survey Schedule

Date Activities
February
24 (Thu) Arrival of the Study Team

Meeting at JICA Philippine Office

28 (Mon) Kick —off Meeting with DPWH & DOH
Meeting at Region IV

March o
2 (Wed) Site Inspection of Phase |l Project
3 (Thu) ~ ditto —
4 (Fri) Signing of Minutes of Discussions
April
7 (Thu) Final Meeting with DPWH & DOH
8 (Fri) Meeting at JICA Philippine Office

9 (Sat) Leave for Tokyo

Unless otherwise mentioned, the Study Team conducted field Survey,
data collection and series of meetings with DPWH/DOH throughout
the course of the Survey period.




3. MEMBER LIST OF PARTY CONCERNED
IN THE RECIPIENT COUNTRY






LOCAL AGENCIES AND OFFICIALS MET WITH

[ CENTRAL/
LOCAL OFFICE AGENCY NAME POSITION
Teodoro T. Encarnacion | Undersecretary
CENTRAL OFFICE DPWH Rogelio A. Flores Director, PMO-RWS
Hellen G. Marvilla PM-1,PMO-RWS
Virgilic Gacusana Engr. V, PMO-~RWS
Elpidic Aquino Engr. Ill, PMO-RWS
DOH Dr. Manuel Roxas Undersecretary
Dr. Wilfredo Asoy Director , EHS
- Dr. Mario Villaverde Project Coordinator
o | DECS Dr. Adelfo Trinidad Director
REGION 4-A DPWH Alfredo Torfes Hegional Director
DOH Justina Bernardo Regional Director
Fidel Junatas Reg. Sanitary Eng’r. |
RIZAL DEO Nestor Agustin Disirict Engineer
B Dominador Fabian Jr. Waler Supply Eng’r.
iIPAO Efren Soriano ProQinciaI Health Office
) | Ricardo de Atroz Sanitary Eng'r,
LAGUNA DEO Federico Gaspar District Eng'r.
Carlo Guan Water Supply Eng’r.
IPAO Cirila Jorvina Prov. Health Officer
| Virginia Fabros _ | Sanitary Eng'r. .
QUEZON DEO 1st Ricardo Lusterio District Engineer
o | Abdel Torres . |Water Supply Eng'r.
DEO 2nd Reynaldo Calayan District Engineer o
______ Ronnel Tan Water Supply Eng'r.
IPHO Manuel Salazar Prov. Health Officer
L ) 3 | Daniel Urguelles Sanitary Engineer N




"CENTRAL/

LOCAL OFFICE AGENCY NAME POSITION _
REGION 5 DPWH Rafael Abundo 1 Regional Director
DOH Antonio Lopez Regional Diﬁrﬁt_ector.
CAMARINES NORTE DEO Sofio Juria District Engineer
i ' Victorio Corporal Water Supply Engineer
IPHO Jesus Dyquianco Prov. Health Officer
B Milane Schneider Sanitary Engineer
CAMARINES SUR DEO 1st Nestor Tria District Engineer
Valeriano Fausto Waler Supply Engineer
DEO 2nd Manuel Quimson District Engineer' '
Nilo Salazar Water Supply Engineer
IPHO Leny Reyes Prov. Heaith Officer
Ulyses Belen Sanitary Engineer ]
ALBAY DEO Orlando Roces | District Engineer -
i Wilfredo Bigol Water Supply Engineer
IPHO Lea Bootan Paz Prov. Health Officer
Alain Mape Sanitary Engineer ]
SORSOGON DEO Jose Gigantone District Engineer
Mamerto Legaspi Water Supply Engineer
REGION 10 DPWH |Julio Luspo Regional Diregtor
) Edmundo Quipanes | Reg. Water Supply Eng'r.
| DOH Avelino Gorospe Regional Director
MIS. ORIENTAL DEO Nazario Lerias’ District Engineer
» Paquito Palamine Water Supply Eng'r.
IPHO Hurley Galindo Prov. Health Officer
Carmela Roa Sanitary Engineer
CAMIGUIN DEO Ruperto Guanco District Engineér :
Cordino Tarongoy Water Supply Engineer
IPHO Quitilianito Babarin Prov. Health Officer
Elpidio Lagura Sanitary Engineer
AGUSAN DEL NORTH DEQO Daniel Arquisola District Ehgineer
Alpidio Grana Water Supply Engineer
IPHO Brenda Lopez | Prov. Health Officer

Patricio Bael

Sanitary Engineer

.__4...,_



4. MINUTES OF DISCUSSION






MINUTES OF DISCUSSIONS
BASIC DESIGN STUDY FOR
RURAL ENVIRONMENTAL SANITATION PROJECT (PHASE-I) IN

THE REPUBLIC OF THE PHILIPPINES

In response to a request from the Government of the Republic of the Philippines, the
Government of Japan decided to conduct a Basic Design Study for Rural Environmental Sanita-
tion Project (Phase 111} (hereinafter referred to as "the Project") and entrusted the study to the
Japan International Cooperation Agency (JICA).

' J_IéA sent to the Philipp'i_nes_ a siudy team, which is headed by Mr. Sen-ichi Kimura,
Deputy Direct_or, Second Basic Design Study Division, Grant Aid Study and Design Depart-
ment, JICA and is scheduled to stay in the country from February 24 to April 9, 1994.

The team held discussions with the officials concerned of the Government of the Philip—
pines and conducted a ficld survey at the study area.

In the course of discussions and field survey, both parties have confirmed the main
items described on the attached sheets. The team will proceed (o further works and prepare the

Basic Design Study report.

Manila, March 4, 1994

7\// T T o

-7

MR SEN-ICHI KIMURA R. TEODORO T. ENCARNACION
Leader Undersecretary

Basic Design Study Team Department of Public Works

JICA , and Highways

f

DR. MANUEL ROXAS
Undersecretary
Department of Health



ATTACHMENT

Ohicctive

The objective of the Project is to improve and promote rural environmental sanitation
conditions in selected areas through the provision of water supply facilities (Level I and
II) and sanitation facilities for elementary schools.

Project Sitgs
(H Site Selection

@

The Project Sites are located in Regions IV, V and X. Ten provinces in the
regions are to be covercd in consideration of location and socio-economic condi-
tions to realize the grant aid concept of the Project as well as accessibility to
proposed areas for construction of the facilities.

Area Coverage

The provinces to be covered by the Project are as follows:

Region IV - Laguna, Rizal and Quezon

Region V - Camarines Norte, Camarines Sur, Albay and Sorsogon
Region X - Agusan del Norte, Misamis Oriental and Camiguin

Regarding the sites of elementary school, those included in the Education Facili-
ties Improvement Project (Phase IT) implemented by the Department of Educa-
tion, Culture and Sports (DECS) are to be excluded from the Project.



3) Number of Project Sites

The number of sub-projects by component as indicated in Annex 1, as agreed by
both sides, is tentative. However, it is subject to change based on the result of
the Study and is to be determined within the scheme of Grant Aid Prograrﬁ of
Japan.

Executing Agency

Department of Public Works and Highways as lead agency and Department of Health as
co-executing agency are responsible for the administration and execution of the Project,
in coordination with DECS.

Items Requested by the Republic_of the Philippines

After discussions with the Basic Design Study Team, the following items were request-

ed by the Philippine side. _

1) Construction of water supply facilities (Level T and I1)

2) Construction of sanitation facilitics for elementary schools

3) Provision of equipment and spare parts for well construction, water quality

. monitoring and maintenance activities.
4) Provision of services for the implementation of the Project.

The final components of the Project will be decided and incorporated into the Basic
Design Study Report.

Japan's Grant Aid System

(1) The Government of the Republic of the Philippines has understood the system of
Japanese Grant Aid explained by the team.

(2) The Government of the Republic of the Philippines will take necessary meas-

ures, described in Annex I for smooth implementation of the Project, on condi-
tioh that the Grant Aid Assistance by the Government of Japan is extended to

the Project.



Schedule of the Study

In accordance with the schedule indicated in the Inception Report;

() The Consultants will proceed with the studies in the Philippines from February
24 to April 9, 1994.

(2) JICA will dispatch a team to the Philippines for explanation of the Draft Final
Report by July, 1994,

(3) JICA will complete the Final Report and send it to the Government of the
Republic of the Philippines by August, 1994,



Annex-|

Number of Project Sites being Considered

as Start-line of the Study

B B Water Supply Sanitation
Region/Province - Level I+ Levell] TOTAL
_ DW. SP DW./SP| Sub-Total School Toilet
Reglon IV
Laguna - 6 2 3 11 26 37
Quezon 9 - -4 13 32 45
Rizal 7 1 3 i1 3 14
-Sub-Total 22 3 10 35 61 96
Region V
Camarines Norte 1 5 3 9 15 24
Camarines Sur 3 4 4 11 33 49
Albay 6 3 3 i2 21 33
Sorsogon 4 2 4 10 32 42
Sub-Total 14 14 14 42 106 148
Reglon X : '
Agusan del Norte 4 1 3 8 i3 21
Camiguin - 5 2 7 8 15
Misamis Oriental 2 3 3 8 16 24
Sub-Total 6 9 8| 23 37 650
TOTAL 42 26 32 100 204 304
-5- o




Annex-li Necessary Measures To Be Taken By the Government of

10.

the Republic of the Philippines in Case Japan's Grant Aid is
Executed

To secure the right-of-way for pipeline construction, land area for the facilities and
prospective waler sources,

To clear, level and reclaim the site prior to commencement of the construction.

- To undertake incidental outdoor works such as féncing and gates in and around the site.

To construct the access road to the site, if necessary, prior to commencement of the
construction.

Ta provide facilities for distribution of electricity, drainage and other incidental facili-
ties to the Project site. o '

i} Electricity distributing line to the site

2) Drainage main to the site

To bear commissions to the Japanese foreign exchange bank for the banking services
based upon Banking Arrangement (BfA),

To exempt taxes and to take necessary measures for customs clearance of the equipment
and materials brought for the Project at the port of disembarkation.

To accord Japanese nationals whose services may be required in connection with the
supply of products and the services under the verified contract such facilities as may be
ncccssar}} for their entry into the Philippines and stay therein for the performance of
their work.

To maintain and use properly and effectively the facilities constructed and equipment
purchased under the Grant.

To bear all the expenses other than those to be covered by the Grant Aid, necessary for
the execution of the Project.



Minutes of Discussions:
Basic Design Study for
Rural Environmental Sanitation Project (Phase i)
in the Republic of the Philippines
{Consuliation on Draft Report)

In February 1994, the Japan international Cooperation Agency (JICA) dispatched a
Basic Design Study Team on Rural Environmental Sanitation Project (Phase Iil)
(hereinafter referred to as "the Project") to the Republic of the Philippines, and
through discussions, tield surveys and technical examinations of the results in
Japan, has prepared the drait report of the study.

in order to explain and to consult the Philippine side on the components of the draft
report, JICA sentto the Philippines a study team, which is headed by Mr. Kei
Jinnai, First Basic Design Study D:v1snon Grant Ald Study and Design Depariment,
JICA, from July 1110 15, 1994,

As a result of discussions, both parties confirmed the main iterns described on the
attached ANNEXES A and B. -

Manila, July 15, 1994

AW A o] Gon

Mr. Kei Jinnai . Teodofo T. Encarnacion
leader, ' Undersecretary,

Draft Repoﬁ Expianatron Team, Department of Public Works and
JICA _ Highways

e

Undersecretary,
Department of Health



ANNEX-A:  Main Items Confirmed by the GOP and the Draft Report Explanation
Team '

1. Components of Draft Report

The Government of the Philippines has agreed and accepted in principle the
components of the Draft Report prepared by the Basic Design Study Team.

2. Japan's Grant Aid System

(1) The Government of the Philippines has understood the system of
Japanese Grant Aid.

(2)  The Government of the Philippines will take the necessary measures,
“described in Annex-B, for smooth implementation of the Project on
condition that the Grant Aid assistance by the Government of Japan

is extended to the Project.

3.  Further Schedule
The Basic Design Study Team will prepare the final report in accordance

with the confirmed items, and send it to the Government of the Philippines
by the end of August, 1994. '

m,12__._



ANNEX-B: Necessary Measures to be Taken by the Government of the Philip-

1.

pines in Case Japan's Grant Aid is Executed

To secure the right-of-way for pipeline construction, land area for the facili-
ties and prospective water sources.

To clear, level and reclaim the site prior to commencement of the construc-
tion.

To construct the access road to the site, if necessary, prior to commence-
ment of the construction. '

To bear commissions to the Japanese foreign exchange bank for the bank-
ing services based upon the Banking Arrangement.

To exempt taxes and to take necessary measures for custom clearance of
the equipment and materials brought for the Project at the port of disembar-
kation.

To accord Japanese nationals whose services may be required in connec-
tion with the supply of products and the services under the verified contract
such facilities as may be necessary for their entry into the Philippines and
stay therein for the performance of their work.

To maintain and use properly and effectively the facilities constructed and
equipment purchased under the Grant.

To bear all the expenses other than those to be born by the Grant, neces-
sary for the execution of the Project.

To secure appro_v'al from the Investment Coordinating Committee (ICC)

‘whenever necessary as required under the GOP internal policy.

— 13 —
k]



5. JOINT DEPARTMENT ORDER CREATING
PROJECT COORDINATION COMMITTEE
BY DPWH AND DOH
AND COOPERATION AGREEMENT
BY DOH AND DECS



Republic of the Philippines
Department-s&Rublic Works and Highways
PROJECT MANAGEMENT OFFICE FOR RURAL WATER SUPPLY

7 April L1994

MR, SENICHI KIMudRA

., Deputy Director ] )
Second Basic Design Study Divisiaon
Grand Aid Study and Design Depariment
Japan International Cooperation hAgency
F.O. Box No., 216, 45th Tloor

Shinjuku Mitsui Bldg.

1-1, Nishi-shinjuku 2Z-Chome
Shinjuku—ku, Tokya, 1&3-04

Japan’ :

SUBJECT : fural Environmental Sanitation and Samnitation
Froject, Fhase 111l

S 1 r :

This  refers to the implementation of the proposed Rural

Environmental and Sanitation Project (RESPE 111), pilease. he’
informed of the following:

1. As in the previous project, RESP 11, a joint Department
Order was issued duly signed by the Secretaries of . the
two implementing agenices, DOH and DFiWH, to ensure
effective -and eificient implementation aof the said
project. tinder the proposed  project, similar Joint
Department Order wilil be issued after the signing of
the Exchange of Notes between The Government of Japan
and the Government of the Philippines.

2. GOoP counterpart Tunos - will: e provided for
administrative expenses; ctonstruction supervision,
formation of BWSA and Skilis Training.

3. Procurement of Faterials, Eguipment and Vehicles

Qur original proposal we intend that oniy 3 wvehicles
are proposetd to bDe procured, 2 units for DPWH and 1 for
DOH. During the Regional Consultation Fieeting, the
DPWH and DOH Regional Offices reiterated and expressed
the dire need of service vehicle for use in the conduct
of inspection guring construction and periodic
monitoring aftier vompletion of the projiect, in order to
attain and improved the sustainability of the completed
facilities.  Hence, we would like tTo reguest for
reconsideration that our original proposai from 3 units
service vehicie be increase to 6 units, 3 For DOH and 3
Tor DPWH, per region.

very truly yours,

6.19/Y66/aib

— 14 —
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g‘p,. YOGELID  FLOREL
AN

MEMORANDUM OF AGREEMENT

KNOW ALL MEN RY THESE PRESENTG:

Thiz Memorandum of Agreement is entered into by

Between: The DEPARTHMENMT OF HEALTH, a governmenl agsncy
araan i zed and Gnerating under Fhilippines Laws,
principal offices at San Lazaro Compound, Rizal Avenue,

arid
el ly
twith

51 o
fin T

Cruz, ndﬂliq, represented by its Fegiohal Health 0ffices,
j P . - hereinaftter reterred to as
DOH: and the DREPARTHEMT OF EDUCATION, CULTURE AND SPORTSH,

also a  goveriment  agency organized  and s operating
Fhilippine Laws, with principal office at University of

+.

ite District Zupsrintendent,

M Tyt ol =

witder

Lite

Complex, FMERALCO Avenue, Fasig FMetro Manila, representend by
! :

Division of hH“PlHd'iEV referred o as

DECH.

WITHNESSETH

WHEREAS, the Philippine overnment has received & grant
Trom T Japarn fntermational foordinating Agency
{hereinatter refervatd to as JICAY, under the Furati
Ervironmental Sanitation Project (Fhase 1I1)  {hereinafter

refterred to as projsctl. v

WHEREST , the DOH

tasked to 1mple

throuwgh the Freiject Management O7iTice at the Central

Field Operating Levels.

torrlet FTacililies

i hhee province

the government agency principally
ent the Samitatiorn Component of the project,

and

Froiject would provide the constructicon of

MHEREGSR, in . the  dmplemsntation of the JICAe assisted

sreject,  the DOH,  bkeing the implementing agency for
construction of school toilst facilitiss must entoer

the
irto

agresment with th& DECE  for the Joint health education
campaign and training activity in the sanitation aspect of

the projecth.

MHEREAS, the coordimatis efTfort bestween the DOH and
IS is  needed ta efre i Ty out the  smooith
transition of responsibiliti and

[Re
—'\ K
I
n

}_v

—

maintenance of schoxl toile itie=.

NOW - THEREFORE, For &and in consideration  with

=] ln the proper utilization

the

foregoing premises, bhe partiss hereby agreed as follows:



T ple.

POGELID  EL017ES

PRUY

by
1]

Qs

k.

Ir.

i

e

.

hands on

DROH

Responsibilities of the DOH
Frovide assistance in the implemsntation of the project,

Frovide orientation and to coordinate with DECS fTor the
joint information campaign on health eduacaltion  and
training activity in T propetr uwtilizration ard
mainternance of school tollet Tacilitiss.

Frovide technical assistance  to DECS needed in the
repalr and maintenance of school toilelt facilities vor
the smooth opsration of the systemn and provide reference
materials (moadule) o DECE i bt health  education
activity.

Monitor and evaivate the construction, installation,
cperation  and mainterancs and performance oFf schocl

toilet facilities.

ﬁdvige the DECS on the sslection of suitable =sites for
the construction of shoool toilet facilities.

Responsibiiities of the DECS

The school suthority shall allocate &G 2. m. of lot
witihin bthe scihoal compound Yo the construction of RESP
School Toilet.

Me recipient of the project, the shoool shall operate,

. . . . ; . ’ ;
mainitain arrdd repaly . &any detech caused try
negligencedvandalism within a periog of one wesk Trom

the date the deifsob was obsersed.

the school will conduct
il chiladren with

LT RErancE nF o clean

In coordination with
health sdacation
emphasis o basi
toilet and

The =chool shall  initiste
operation and maintenance of

IM WITHESS : . the psrti

by s N ’ DECS hy:

Signed i the presence of:
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6. ORGANIZATION AND FUNCTIONAL CHARTS
CF IMPLEMENTATION AGENCIES FOR THE PROJECT



DEPARTMENT OF PUBLIC WORKS .AND HIGHWAYS
"ORGANIZATIONAL CHART

Motropolitan  Watervorks -8
Sowerage System

Farm Systems Dev't, Corp.

Local Water Utilities
Administrotion

Nat'l. brigaricn Administration

SECRETARY

UNDERSECRETARIES

ASSISTANT SECRETARIES:

National Water Resources

Board
Metropoliton Monila Fload
Control B Droinoge Council

«

I -
ADMINISTRA ~
TIVE: SERVICE

_

PLANNING
SERVICE

FINANCIAL & EGAL MANPOWER COMPTROU SR
MANAGEMENT LEGAL | DEVELOPMENT PIRGLER
SEAVICE SZRVICE SERVICE SHIP SERVICE

QURT AU QF
CONSTRUCTION

BURZAU CF

DESIGN

|

PROJECT
MANAGEMENT
arFices

. ~ BUREAU
. BUREAU OF i BUREAU OF REQEARCgF
MAINTENANCE TEQUIPMENT AND

l STANDARD

REGIONAL
DFFICES

REGIONAL MATERIALS
EQUIPMENT "8 CONTROL
DEFATS PLANTS

BISTRICT
QFFICEs




PROJECT MANAGEMENT OFFICE
FOR
RURAL WATER SUPPLY
ORGANIZATIONAL CHART

DPWH SECRETARY

UNDER SECRETARY
FOR
PMO QPERATION

—_—
i

i .
I PROG. MANAGER V

! PRO., MANAGER U

TECHNICAL STAFF

1>
2
-~

JOFFICE OF THE
REGIONAL
DIRECTOR

: 1
FFICE OF THE
DISTRICT




PRGJECT HANAIEXENT OFFiCE
ron
RURAL WATER BYPTLY

FURCTIOHAL _ Cialf

GFE1CW OF 1HEL PIGIELT HARKOLYR

1. Exovchor day-to-duy plennlog and oonlrol of ths sxscutlon of tha Projact,

2, Dirsct wnd supirvloe the preporatica; rorfow and sxecutloa of sonusl progrwas,
budgeta, ploni, apselffcoliony, satlostes, programe of work, tendar docuorota,
procucsment’ of watlarlela and squipmanl, conalruotion workn, conlract peymonta,
vorleloa veideen, il rolritsd malltoro concerning tho Projset) vork for the
appravel lharugd by Urg Offlca of the Prualdent, the @fflce of the Miniatar/
Cepuly Hlolakur, tha PHO-IMO, or tho Rogionok and flald afflcou, ns tha carae
aoy ba, within the kislta.of tholr spproviong povers mg provided by Yaw andfoc
dalogotsd Ly higher outhoritisa.

3. Bupsryloo for the Minlster/Paputy Ninloter foc Canstruction and Quolity Contml,

. {1ald aperatibng partaining to ths Project, thru the Regional, District, Provincial
' and other ofliccn concernod. . .

h. Hotoz=end 4 taks teasdlul actlon to rooolys prohlam aress in the faplemsaotaticn
ol the Praject.

5« Auwnlabt in the pogotiotlon of lowrnc s2d gronte for the Projoct.

& Pertlclpnis vs xe=bar of Lhe K%M -Proqualiflcetions, 81do and Avards Cooulttes
(PDLECY ond proride tochalcal aoolatencs thorete, inoafar as centracts partalunlng
te' the Projoct are concernods - -

7a Procure sguiptont, satsrislx and supplies roqulred for the Projoect wnd diatribute
Lhex to Lhs Haglonnl. and fsald offiten, na outhorliad by tho Hinlater.

4. DGubLalt phynionl sad finsncial pregroas snd otatus reporto oo thoe Projsck 1o Wis
Hinlator thrit the Uspuly Hinleter for Conutmcilnn wnd Quolity Contiol,; ond the
firnsnciag inatltullons concearnod.

Yo Honegs the dizbuccesont of Project funds, anludlug psyronts and loan/prant draw-

’ dowvoa, to nupplhrn/conlrn:lore =a suthorirzod by the Hiolator.

10, Recomasnd, for approvel of tha Hintator/opuly Minloter for Conotructlon and
Quallly Conlrt-! e lkeitling of peroaoanal for Lhe PIG-IGI0. -

Yrarclon oueh olhsr [unctlons #a =of Lo nuoignod by the Hinlutor.

4

1l.

] S S

N T

TEICURICLL GTAFT

ROHINISTRATIVE BTAFF

Dorvalop ztendards and guldelibes for pleaning, prieritising, The Fhnancs and Adulnletratlve Staff chall perfota,

daslignlog rod progeszaing facllitics uster the Projoct.

2, ldenllfy, prioritias, Inltiata bod cugrdlnate tho planniog atafl funciiona rolative to povasnns}, propsriy,
s2d diveloprent of facilitles ueder tho PFrojact. " .

Je Voderiskae, ioitiste, toordissia #nd suparrlos surveya ond
prefaration of plecs, prograve, spoclfications, ontlmotos,
aad tander docuzents tor ttis leplecosnintion af [acilicion
wadsr the Project.

%) Horlilor snd avaluslo the progreoo of work unudr. the Projoct., i

5+ Procass, vevlhow ind oupervioe fequoste for varlstion

ord:zra, -coutr-ct time sxtapaion. ond suspenolion, clalns far

pry=snta, o6d roleked mrllero concarnlog the Project,

Exerclas tochnicel suparvlslon over tho utilizstlon and aslo-

tananca ul dd).lln,, riga onod rolsloed oquipnont under the

Profeck.

7. Underiske, coardinate snyd review matacinlo teating snd
control scklvitiea for the Projoct.

€. TProrkés tochnlenl snafstoncs
docuxcotallion.,

Vs Bevolop alvsdarde, aynélfﬂcothna. cerliaria’ sad guldolliaes
for lha copatructlon of facllitles under ths Projoct,

0. Prepere, loltlats, coordlinete end review progrozs of
wark, coaotract decuaonta, izplczontatinn achedulos,

procurspoent progrnzso 2ad ralatcd rattarg periclalag to

1he Projscth.

Gupervian construction activitleas vslativs Yo the Projrct

ta ezsure coaplfaence with plens, npnclricntionu, ncllmhu,

progrezs of wvork and schodulces,

Derelop stendsrds, speclficetions, criteria nd sutdalines

for tha opsratlon, xalotvoiaco ood ropslr of walor supply

oystiog cocplated undar ths Project.

:Frovide tetholeal aupport b thso optraltion, mafiatensnce

- #3d Frpalr of water supply systson wadar the Project.

b Consolidate and enalyzc statislics on sparatlon, maln-

. ¥ teownto, and rapeltr of woator ocupply ayuloma,

5. Und:rtn}:s, roajot, coerdinaln, and vupervlss In wuiar
qurlity tosts end analysso.

6. Coadact inspociion of completoed ‘walor osupply cyatema

to detarnins sctusl aoncilions and rocosnsnd opproprlate

myanvrse pertineat lo ayetes musnpgraant and gporntlong.

Ieeform onch othoer relntad functlons on mny La wnnlgned

Ly ihe Yrojaat Hunngor.

supnly, budgebt, sccountlisg, Cnﬁ!\iarlng and geners)

worvheaa for thy Trojsct.

[

In tendaring and contrect

11.

12,

3.

7.
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