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HAPTFR 6 WATER RESOURCES

6.1 GENERAL

The Dagupan City Waterworks System obtains its vaw water from L5

deep wells all located within the service area.

The rest of the barangays which are not served by the existing
system depend  on shallow and medium-deepwells drilled by the Ministry of
Public Works and Highways (hereinafter referred to as MPWH) for thedr daily
water needs. Likewise, a number of commercial establishments and individual
households have their own private shallow wells fitted with manual pumps or

dugwells with "sulley-rope and bucket,"

The possible additional water sources for future use are ground-

water utilizing through deepwells, and surface water from Agno River,

6.2 METEOROLOGY

6.2.1 Rainfall and Temperature

. Dagupan City_is classified under the first type of climate cha-
racterized by two pronounced seasons: the dry season lasting from November

to May, and the rainy season starting from June and ends in October.

The average annual rainfall is 2,230 mm, while the peak monthly
precipitation reaches an average of 565 mm. The typhoon season starts in

May and lasts up to November.

Slight variation in temperature is observed throughout the vear
with an anaual average of 28°C. The month of May is the warmest with an

average of 29.7°C.

The monthly average rainfall and temperature'are summarized in
TARLE 6.2.1, while the isohyetal map of the Central Luzon area showing the
rainfall distribution in Dagupan City and the surrounding municipalities is

Presented in FIGURE 6,2.1.
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TABLE 6.2.1 DAGUPAN CITY CLIMATOLOGICAL DATA

S Average Average
Month Rainfall  (mm) Temperature {(°C)
January 8.1 26.4
February : 8.1 - : 26.8
March 21.5 28.4
April F1.7 2%.6
May ' 228.8 29.7
June 352.9 28.6
July 417.0 _ 28.1
August _ 564.8 27.8
September : 337.6 28.0

Qc¢tober 134,3 28.2
November : 56.1 : 27 .4
December 19.8 26.6

" Yearly Average 2,320.2 28.0

Sdurce: PAGASA
Note: Average for 23 years of record 1952 - 1975

6.2.2 Fvapotranspiration

The value of the annual evapotranspiration was computed using the

Turc's formula as shown below.

where: E = effective evapotranspiration in mm/year
P = average yearly precipitation in mm
T = average temperature in °C

L = 300 + 25T + 0.05T°

The evapotranspiration value was speculated at 1,565 mmfyear so

that 665 mm/year is avallable for runoff and groundwater infiltration.



6.3 GEOMORPHOLOGY
Dagupan Cit?rlies on the western part of the vast Cen?ral Luzon
plains. The topography within the City and immediate vicinities is basic-

ally flat with elevations not exceeding 5 m above MSL.

The alluvial plain s often subject to flooding during high rain-
fall periods. The main physiographic feature is represented bY'Calmgj Riyer

that flows from south to north discharging its load to Lingayen Gulf.

Végetatibn is evenly distributed over the area and most of the

lands are planted with rice and diversified Crops.
6.4  GEOLOGY

Dagupan City which faces the Lingayen Gulf 18 located at the down
stream end of a hydrogeological system that covers the northern part “of
Central Luzon plain, The system is 51tuated north of the San Jose-Tarlac
groundwater divide. Based on the Bureau of Mines' studies, the geology of
the system is characterized by the flanks of the northern part of the Cen-
tral Luzon plain, con51dered as the main recharglng areas of the confined

aquifer: con51sting of the following stratigraphic sequences,

Eastern Flank =

a) Cretaceous — Paleogene (KPg)::Undifferentiated graywackes and metamor-

phosed shales with spilite basic flows and pyroclastics,

b) Oligocene - Middle Miocene (N1}: Transgressive marine sequence out-
Cropplng along the foot of the mountains and consists of 1nterbedded
conglomerates, candstones, shales and llmestones, associated with ban

sic to intermediate lava flows and pyroclastics.

¢) Upper Miocene - Pliocene (N2)}: Marine clastics, overlain by pyroclas-
tics and tuffaceous sedimentary vocks, this unit, of limited exten—

sion, rims the western foothills of the Sierra Madre Mountains.



d)

Foothill recent‘deposits: Alluvial fans and talus debrils forﬁing a
practically continuous, gently slopping belt of generally high perme-
ability. ' '

Western Flank

a)

b)

c)

d)

=

Cretaceous ~ Paleogene (UC): ﬁndifferentiated plutonic rocks consist~
ing'of prevailing diabases, gabbro and peridotites, associated with
weathered 'argillacéous tuffs aund pyroclastics; This tunit outcerops
around the area 8 km west of San Carlos; undifferentiated submarine
flows,_prdbably of the same age, mainly consisting of spilites and

basalts, which are found to the west and northwest of Tarlac.

Dligocene”~'Midd1e Miocene {N1): Same as b) in the eastern_flank, this

unit is found at the foot of the mountains to the west of Tarlac.

Upper Miocene - Pliocéne (¥2): Same as c) in the eastern flank, this

unit forms wide outcrops to the west and southwest of Tarlac,

‘Pliccene - Pleistocenme (N3 + Ql): Marine deposits (molasse) that are

fdunﬂ near'Tarlac_and ektend toward NNW,

Foothill recent deposits: Prevailing talus debris of some modest allu-
vial fans fhﬂt'form a belt along the foot of the mountains particular-

1y in the northern part of the western flank.

.Alluvial Formation

A limited geologiéal.information is found around the arvea, as

follows:

- Marine sediments are predominant with silt, clay, sand,
and gravel silt'and clay,
- Lateral successions of the lithology are rather poor, and

= The layer tend to be clayey with depth.



Marine clastics which are found at

5 1is underlaid over

Upper Miocene - Plioeene'(NZ)
short distance to the east and gsouth of San Carlo ‘ .
the area with unconfozmity and abutting on the foot of both: flanks,

The thickness of the formation 1s not known.

6.5 SURFACE WATER

Several river bodies traverse Dagupan Citv, most of which have'
insufficient flow and poor quality and therefore not advisable for water
supply purposes. Agno and Sinocalan Rivers are the only‘perennial water

sources of major intefest'that are within the proximity_bf Dagupan area,
(1) Agno River

Agno' River originates from Mount Pulog approximately 43 km north-
east of Bagulo City. It flows in a north-south directlon and ‘enters the
wide Central lLuzon plaln taking a northeast- 50uthwest direction. It finally

dlscharges its raw water load to the Lingayen Gulf.

In August 1954, the Bureau of Puﬁlic Works {(now, MPWH} estab—
lished a gaugiﬂg station at barangay Dorongan, Urbiztondo, Pangasinan that
drains an area of 5,134 sq.km.  Only 7. complete years of records (from 1963
to_i969) are available as shown in TABLE 6.5.1. The river has a recorded
minimum flow ranging from 2,454,000 cu.m/day (April  1965) to 65,000
cu.m/day (March 1976) which is sufficient enough to support the long term
water demand of DAWASA.

TABLE 6.5.1 SURFACE WATER MINTMUM FLOW:DATA;

AGNO RIVER

o _ Mindwmum Discharge-
Year Month (thousand cu.m/day)
1963 April : 968 '
1964 April 881
1965 April ' 2,454
1966 March 760
1967 ~March _ 65
1968 April 808
1969 . .~ - April -~ 1,300

Source: Dbrengan Gauging Station, Urbiztondo, Pangasinan
Latitude 3 15°49723"
Longitude: 120°19'30"



The'feaSibility study initiated by LWUA for the improvement of
the water supply system of San Carlos Gity has established the most suita-
.ble location for the constructioﬁ of a diversion structure. This area is
situated in the Municipélity of Bayambang, some 17 km southeast of San Car-
105*Cif9 where_no tide inflﬂence:is recorded and where the morphological
conditions are sultable for the construction of intake and stofage facili-

tles.
(2) Sinbcalan River

_ '-VSinbcalah River is another major body of water traversing .south-
eaét.of Dagu§éﬁ City, It originates from the eastern mountain flanks and
entérs'the Ca1ésiao area tékiﬁg'é northvest direction and discharges into
- the Lingayen Guif} It.drains an-area.of‘approximately 18 sq.km and has a

recorded minimum flow of 16,000 cu.m/day (April 1977).

The ‘recorded flow of Sinocalan River for the years from 1960 to
1977 is presented in TABLE 6.5.2.

TABLE 6.5,2 SURFACE WATFR MINTMUM FLOW DATA,
SINOCALAN RIVER

Minimun Discharge

Year Month. _ ' (thousand cu,.m/day)

1960 - February . 355 '

1961 February 389
1962 : January . B4

1963 April _ 320

1964 April 213

1965 - December : 282

1966 March : 168

1967 _ March 285

1968 April 254
~1969 March : 149

1970 February 216

1971 - March: ' 149

1972 . February 126

1973 . April - 36
21974 © April 88
1975 - ‘February © 7130
1976 March 26
1977 CApril : : 16

Sburce: Poblacion Norte Géuging Station, Sta, Barbara, Pangasinan
Latitude : 16°00'00"  Longitude: 120°28'20"



6.6 GROUNDWATER

At present, the DAWASA eolely utilizes the groundwater reserve.

The combined production of all the DAWASA wells is estimatedlat 9,640

cu.m/day. The wells collect water from the alluvial sediments Rot

exceeding 200 m below gfound surface.

Most of the city water consumers not connected to the system de-
pend on the groundwater sources through shallow and medium deep wells.
These wells collect water from shallow aquifers. Some of the deterlorations
of the water quality and aqu1fer chalaeteristics maybe attributed by the
over-exploitation of groundwater resulting to the lowering of the plezomet-

rie level and inducing the entry of salt water into the aquifer.
6.6.1 Water Point Inventory

A water point inventory was developed w1th1n Dagupan City and its
neighboring munic1palitles in order to assess the present groundwatez con-
ditions. The inventory included water level, temperature and conductivity
measurements on some of the existing wells located in the investigation

area.
Wells

Majority of the wells in Dagupan City was .drilled beyond 50 m
below ground surface and derive water from confined and semi-confined aqni?

fers.

The data for the wells drilled by the MPWH, the National Irriga-
tion Administration (hereinafter referred to as NIA) and privatg_weil'drilw
‘lers are presented in APPENDIX 6.6.1.1. Their locations are ehown in FIG-
UREs 6.6.1 and 6.6.2. | |

A total of 37 well lithologic logs are available and are present-
ed in APPENDTX 6.6.1.2. ' '
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The MPWH uellq range from 40 to 260 m in depth and haue eASing
diameters of 100 to LSO mm. The computed specific capacitiee reflected on
the pumping test data vary from 0. 0? to 2.65 lps/m, An unfav01ab1e ‘well
performance maybe attributed to poor well design - and construction eincen
these wells ptoduce water from an open, hole below the casing or from a
short length of elotted pipes. Some wells have encountered the alluvial
sedimente of c¢lay, 51lt, sand, gravel and subordinate tuffaceous elay lay—
ers as. cited from the driller's lithologic descriptione. The deeper sandy
and gravelly intercalations deposited in between clay and silt layers, if
properly” exploited may suetain an possibility to produce ‘a certain amount

of groundwater.

The NIA welie which were located in the Municipelities of San
Fabian, Sta, Barbara, Malasique and Binmaley, and were drilled to. varying
depths ‘of 118 to 374 and cased with $400/200 i teleseopiL pipes. The’.
wells which were intended for irrigetion purposes have beeén deriving
groundwater from sand, gravel and gravelly silt formations at depths of 60'
to 155 m below ground surtaoe The pumping test records showed specific
capacity values in the range of 3.7 to 7.7 lps/m with equivalent aquifer
transmissivities of 300 to 1800 8q. m/day indicating ‘wells with' good produc~
tion capabllities. The wells with good capacity of production are’ 1ocated
rather in the hydrogeological upstream area so that a deep aquifer is etill

kept with enough_su£f1c1ent continuing pressure,
6.6.2 Aquifers '

Based on the geology, well 1ithologica1 logs, and the result of
georesistivity survey, shallow and deep aquifers have been identified in
the study area as can be seen in the electrostratigraphic sections’ (Detaile

are presented in APPENDIX 6.6. 2.1)

The intermediate layer, t—B, which'overlies'thetbesenént forma-
tion 1s presumed to comprise dominant clay and. silt 1eyere:with low permea?
bility. | PR ' -

Thin deposits of sand and gravel maybe presumed to exist between
layers of clay and silt in the formatiun defined in L—A' The aquifer ap—..

pears to he lenticular shape- with medium to low peimeability.

6 - 12



_ The basement formation may offer good water production capabil-
1ty, however, detailed_analYéis of this formatlon 1s bheyond the scope of
this study. ' '

(1) Hydrostratigraphy

The study area comprises the fluvial deposits, Upper Quarternary

and Upper Milocene to Pliocene marine sediments.,

| B The étudy of the groundwater in this reﬁort is limited only on
'fluvial'ahﬁ Quéftérnary mafine sediments which are sub~divided into layers.
The lateral and vertical seqﬁences of the formations are presented in FIG-
UREs 6.6. 2. 2 to 6.6.2.3 of APPENDIX 6.6.2.1 and the extent of the eross—
“section is exhibited in FIGURE 6.6.3. A generél view of the study area is

summarjzed below.

Layef 1

This is considerud to be sup31f1c1a1 layer with geoelectrlc re-
sistlvity responseq ranging from 3 to 3,000 ohm-m. The values of 3 to 10
ohm—m may correspond to clay and sand. sediments saturated w1th fresh or

brack;sh water,

Those values exceed1ng 50 ohm-m mavbe correlated to partly ce-
mented sand and gravel dep0q1ts. The thickness of the layer varies from 1
to 15 m, The-layer seen in the cross—-section H-H' along the coastal belt
presents a-t§§1c31 semi-confined groundwater aquifers. The layer is capéble
of:producing 0.25 to 0.41 1/sec through ¢25 um pipes at'depths_of 3 to5m
below ground surfaCe. The relativeiy resistive layer ranging from 1,000 to
3, 000 ohm—m encountered along the coast is cons1dered to be an isolated

sand dune with cemented sand.
Layer 2 ”

L This layer comprising the fluvial sediments of clay, silt, sand
and- gravel with geOMresjstlv1ty values 1ang1ng from 0.5 to 1.5 oim-m is
intruded with sallne water. Its maximum thickness 1s appzoximately 70 m and

' the extent of its intrusions into jpland is seen in the cross—sections D-DT

and - I- If.

6 - 13



This layer is recharged through river bed, 1eakiﬁg sélty ponds
and rainvater infiltration te. the ground ‘Layer 2 comprises relatively high
permeable’ fluvial sediments at the downstream end of the northern Central
Luzon. plain hydrogeological system. Uncontrolled groundwate1 exploitation
in the upstream of this system will lead to. move ‘deteriorated COHdltiOﬂb,

i.e., deeper and further inland.

Layer 3

This is ‘the 1ntermediate layer with geoelectric resistivity res-
ponses ranging from 2 to 1l ohm-m. It is composed of c¢lay, silt and sub~

ordinate sandy and gravelly intércalatiohs.

This séqﬁence overlies the basement formation with unconfbrﬁity '
in the depths of approximate1y 300 to 350 m below ground surface,_gspecié;~
iy in northwest areas of Dagupan City. The predoﬁinating sediments of_Layér
4, as described below, intercalatés with sediments pf'Layep.3 in_arEas_east
to southeast of Dagupan City. -This condition can be'bést exﬁlaiﬁediinlthe
créss"séctions 3-B', C-C', D-D', I-I', and J-J'. Thé upper part of this
layer, where the.saline'layer (Layer 2) is facing, will be_invaded'byfthe
saline water in case the piezometfic potential of the iayer'becomes less

compared to the saline layer's potential.
Layer 4

This large léens-—shaped layer with georesistivity values'rangiﬁg
from Il to 20 ohm-m is composed mainly of alternating sequences of silty/
clayey sand and sandy silt/clay with partly gravel interbeds.- The west- to
northwest end of the lens-shaped 1ayer interfaces with Layer 3 as shown-in
cross-section C~C'. The sequence has an average thickness of approximately
200 m. Confined aquifers with.rglatively goﬁd Watérmproducing capabilitiés
exist in between silty/clayey sand and gravel in%erc@latiohs‘as_prbven by
some of the 1ithological.logs available from,weiisudrilled in  the égpdy
area, Majority of the DAWASA wells obtain.gfoundwaterﬁfrbm this forﬁation,
however, the aquifer characteristicq cannot be . determined because only

fragmented data at the time of well construction are available. a

6 -~ 14
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LeXEr'S

This layer is considered as the baeement formation which widely
outcrops in the west and southwest of Tarlac province. The basement for«
mation of Upper Miocene to Pliocene 1in geologic age comprising of marine
: clastic sediment's of poorly cemented sandstone, siltstone and poorly sorted
conglomerate can be observed immedietely east and south of San Carlos City
(13 and 20 km, respectively) The formation probably forms the substratum
of the Quarternarv and extends to east and west as fa1 ee the mountain
foothilis where it is grav1ty faulted The bagement formatlon is probably
rechaxged throu?h debrls and alluvial fans composed of unconsulldated sedi-
ments - covering the upper layer of the sequence. The layer has geoelectric
re31stivity responses 1in the range of 30 te 70 ohm—m The uppermost part of
the formation lies apprqximateiy 300 to 350 m below ground_surface in areas
north t0 nOrthWESt of Dagupan City. In other areas, its upper elevation
cpﬁld not be determined becaese the sharp depreésidn of the formation has

been created.
(2 ?hyeieal Characteristics

- Based. on the discussion on the hydrostratigraphy (Section

6.6.2.1), the followihg nature of the aquifer is summarized below:

Shallow Aquifer

L~1 (Superfic131 layer), L-2 (upper sallne layer) and upper porﬂ
~tion of 1-3 of whlch it is deposited down to 70 m below ground surface and
overlyiug 1~4 are grouped into shallow aquifer and characterized as fol-

lows:

- The aquifer is generally phtea;ic and paftly confined to semicon-

- fined. _

- R 2. (upper saline layer) has invaded the northwastern part of
) 1- Dagupan City

~/° With an average well diameter of 150 mm drilled to a depth of 70

the ~aquifer can offer specific capaclty and transmissivity

values of 1.5 lps/m and 150 sq. m/day, respectively.



Deeg_Aguifer

The lower portion of L-3 (70 m below ground surface) and L~ 4 are

clagasified as deep aquifer which have the- followtng natures:

6.6.3

The aquifer iszﬁeing'exploited by‘DﬁWASA wells with depths rang-
ing from 113 to 195 m and casing diameters ranging from 114 to
250 mm at an average discharge rate of & l/sec (apprOKimately 500
cu. m/day) ' :

As discussed in the section of water quality, some of the weélls

tapped te deep aquifer has been affected by ‘the salt water intru-

sion.
Piezometric Conditions

Baséd on the water 1evél'ﬁéaSureheﬁts'done'during-the field sur~

vey, a piezometlic map has been drawn to define the groundwatet flow and

direction. However, the- difflculty in measuring the water 1evels in most of

the wells which are sealed and abandoned and the 1ack of well design to

establish the different agquifers being exploited have rendered ‘it improb-

able to reconqtruct a more precise piezometric map. The. pieaometric contour

map is shown in FIGURE 6.6.4.

a)

. b)

c)

The characteristics of the map maybe summarized as follows:

The BPW records have shoun that when the wells were constructed,
some of them were, free ~flowing or their piezometric level were
near the ground surface. Because of massive upstream withdrawal,

a constant decline of water level and decrease of reservolr pres-

sure had been noticed,

The map shows a typical presentation of converging. flow with
gradual sloping pattern.of nofthwest ward direction to Lingayén

Gulf at an average gradlent of 0.00l,
The'negative.#alue of isopiestic contour lihés.is_ihdidafive 6f

saline water intruding into the shallow anifef,aS'a_reéﬁlt of

excessive groundwater withdrawal in the upstream of Dagupan City.

6 ~. 18
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d) - Most of the wells located east of Dagupan City at a distance of

10 km or farther have shown no abrupt lowerings in water level.

6.6.4 Test Well.

The test well drilling in Dagupan City was iIntended to explovre
quifer not 1nf1uenced by :salt water intrusion. In this connection, the
target deoth of the test well was set at 300 m to allow for a 100 m deep

ehp]oration from a depth of 200 m which {s the maximum depth of the exist-
ing deep wells. '

_ ~In addition, the f0110w1ng objectives were also given to the test

well drilling

- Establish . the hydrogeologlcal stratlgraphy including the lithological
and geoelectric logs,

- Examine the hydraulic parameters for exploitation of groundwater, and

- Design the most suitable production well for the short term develop-

ment,

_ . The test well drilllng site was determined at barangay Bacayao
Norte which was the only available location within the area recommended
based on the georesistivity survey and well . inventory study (see FIGURE

6.6.4 Plezometric Contour Map).

The drllllng work was commenced on August 6, 1986. When Lhe pilot
hole was drilled up to 292 m depth on August 21, the bore hole had collaps-
ed, Although intensive recovering work was extended up to 242 m, the dril-
ling equipment suffered a breakdown on September 25, After repair of the
said.aquipment, the bore hole was redrilled up to 200 m from October 13 to
14, On October lﬁ,-drilling work was finally given up due to inclined cas-

ing pipe cauSed-by'continﬁous rainfall.

Tﬁrough the above-mentioned drilling activities, cutting sémples
were cbllécted from respective depths. 'Followings are the geological
;Composition of the test well dpvelopment from the evaluation of cutting

%ampleS"
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Depth (m) . Description

0 ~10 Sandy silt/clay with some shells and a. trace
| of pebbles. (Layer 1) _ '
10~ 45 Homogeneous silt/clay (Layer 3)
45 -~ 60 . Sandy silt with some pebbles. (Layer 4)
60 - 75 Clay ' '
75 - 125 “Gravelly silt/clay
" 125 - 270 Silt/clay with a little sand. (Layer 4) -

ovetr 270 - 81ilt

Comparison of these samples with the pfeviouely oBtained
hydrogeological information 1ndicated that the outline of the geological
formation and hydrostratigraphy in the subject area are ‘more ‘or lese the

same as determined in the foregoing section- HydrOPtratigraphy
6.6.5 Groﬂnduatef Fvaluation

As discussed in the previoue sectlon of aquifer and piezometric
'condltlons, the gradual lowerlng of the pieZOmetric head of mnot only the
deep agquifer but also the shallow aquifer shows that the hydrogeological
systéem around the area is no lenger in equilibrium as a result of overex—'

ploitation in the hydrogeological upstream “and Dagupan City

Under such hydrogeological condition, a general evaluation of the

groundwater resources can be made using Darcy's law of flow:

Q _ :
km T X G ¥ 1 000 m/km

vhere: @ groundwater underfiow (cu m/dav)

ll

It

aquifer transm;ssivlty (cu.m/day/m)

i

gradient:of the piézumet;ic surface'.
‘therefore,
Q/km = 190 x 0. 0014 x 1,000 = 256 éu.d[an/km_

Thus, the underground water flow across a sectiou of.l km can be

266 cu,m/day/km which 1s equivalent to a fictive continuous Flow of about 3
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_lpée;:fhisfvalua is rather small compared with the data obtained from tﬁis
study. :However,_thejbrder‘OE-magnitpde of groundwater flow in this aréa ts
more or'léqs redliétic undér-the present equilibrium conditions. 3Based on
the : -above evaluation, 9,000 cu.m/day of groundwater cannot be exploited

within the jurisdiction of Dagupan Lity
6.7 wAT_ER 'QUALITY |

A total of 19 water samples were taken from surface water {(May~-
_rnsQ:River)-and grqundwéter (wells and spring), Physical and chemical anal-
yseé qf-theﬁe sémples were performed to evaluate the water ﬁuality with

respecf to.potébility and treatment requirements. (Refer to APPENDIX 6.7.1)
6.7.1°  Surface Water

The . results of the phys1cal and chemical analyses of the water
'lsample taken from Maytuso River indicate that the water exceeds the permis-~
oible limit of turbidity set forth in' the Philippine National Standards for
Drinking Water (NSDW),' This condition usually prevails during-the rainy.

period when the river water ig loaded'with suspended solids.

.~ 1f the Mayruso Rivet is utilized as a supplement to the existing
sources, raw water must be subjected to a complete treatment process to

ensure year-round reliability.
6.7.2 _. .Groundwater

Water samples from the present water supply sources of Dagupan
_City we1e taken for physical and chemical analysis. The results indicate
‘that samples obtained from Pumping Station Nos. 6, 10, 12 and 14 exceeded
ihe permissible llmits of Total Dissolved Solids (TDS), pH, calcium and

chloride.

The high ch]orlde and conductivity values from sampleq of Pumping
Station Nos.g 10 and 14 were in the range. of 400 to 930 mg/1 and 1800 to
2700 micro—Slemens/cm, respectively indicating that the shallow aquifer is
 C0ntaminated with saline water. This phenomenon was previously confirmed by

'.thﬁ georesistivity measurements as outlined in the section “Aqifers” (refer
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to APPENDIX 6. 6.2,1). The'drop'of‘tﬁe ﬁatural'water table below sea level
has created ‘an unstable dynamic condition. which subsequently upset the_
physical equilibrium of the fresh-salt water ‘interface, Thig maybe-the
reason for the presence of brackish/saity water in northwestern porfion of

Dagupan City extending up to the northern part of San Carlos City,

6.8 RECOMMENDED WATER SOURGES

6.8,1 Study of Alternative Water Sources
(1) Development of Alternatives

The groundwater resources in the'eubject area are limited ‘and
threatened by gradual deterioration due to the increasing exploitation in
the upstream of the hydrogeologieal systems, This condition has led to the

salt water infrusion further inland.

‘Under the above condition, alternative sources to meet the water

demand of 30,600 cu.m/day in the year 2010 are identified as follows:

Alternative'I

.Expleitation of &eeper aquifer

Alternative 2

Control and possible éiiminatidn of salt‘water.iﬁrruéibn'by:

a)  Reduction of exploitation.or planning a baléneed:etilization'ef
groundwater for 'different ‘uses, i.e,, agricuiturai, indeetrial

and domesfic.

3} Construetion of Spreaded'basin or recharge well'which'wilifbr64
vide an artiflcial fresh water recharge to the salt water intrud-

ed aquifer.

c¢) Development of a fresh water ridge adiacent to or parallel to the

coastal line.

B
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) - Construction of an artificial sub-surface barrier.

" Alternative 3

'Utilization of river water,-i e., Agno River 1n the. qoutheast

l portion of the Clty and river water in the northeast portion of the City.
(2) DisCuséion of "Alternatives

o Among the above ~listed. alternatives, the poesibiltty of tapping

he Layer~4 (deep aquifer) within the adminlstratlve jurisdiction of thea
City without COntributing to damage potentials of groundwater erploltation
'is quite low. An intensive exploitatlon of groundwater within the limited
~well field will further deteriorate fresh groundwater potential, Thus, Al-

ternative 1 is not recommended for the long term development.

.Aepto'Alternetive-Z} only scheme "a" has been proven to be both
technicelly'end finaneiallyleffective. However, such approach is not appli—
cable for this specific proiect since it will require a reg1onal master
‘plan for the proper management of both ground and surface water resources
_of the Northern Luzon Basin. The concept of the development of fresh water
. ridge “has been proven to be  technically - appllcable, but flnancially not
feasible. ‘In general the practical applicability of these four schemes
mentioned in Alternatlve 2 are not vet .pproperly established and therefore

not_reeommended.for the case of Dagupan City. -

_ | Alternative 3 has ‘a disadvantage of the construction of long
'transmission pipellne beeause of its required length (for example. in the
_case of Agno River, about 26 km along the national road from the possible
“intake point in Bayambang Municipallty to Dagupan Citv) The San Carlos
City Water Distrlct made a plan for utilization of the water from Agno Riv-

er as its future water source.

*Coneidering:the above-mentioned alternatives and the results of
‘the field inveqtigations, the utllizatiOn of the river water may be the
only solution for the long term water supply. it 15, however, noteworthy to
recommend that the comprehenelve regional water source development study be

taken up prior to commence the Phase II project to seek for a ratilonalized
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and cost-effective development through the joint effort of Water Districts/

municipalities concerned.
6.8.2 Recommended Water Sources

The reqﬁiréd amount of water of 30,600 cu.m/day is-poésible-to be
reserved elther by’taﬁping surface water or underflow of Agno River, Pfior
to implement the long term development plan, thelallocétion ofVWater.right
toward the yéaf 2010 and the pessibility of sharing water infake and its
relevant'facilitiES_with_the'municipalitieé concerned has. to be established
in order to lower the'ﬁroject cost and to maximize the utilization of the

limited amount of water resources.

As to the short term development, the additiéﬁal_wéter require-
ment 1s estimated at about 9,000 Cuﬁm/day'in the=yéar 1995. Althdugﬁ'tﬁe
presence of salt water inffusion limits the'grodﬁawater éxploitatipn; the
results obtained from‘géorééistivity'survey=and'well inventéry stﬁdy re—.
vealed that the Calasiac area jﬂét outside of tﬁe_Dagupan City Maj'dffer a
reasonable hydraulic parémetérs enough to sustain the séid amoﬁnﬁ-of‘water

demand,

The well design is considered to have a total depth.of abéu; 250
m with a diameter of not less than 150 mm to exploit at least 600 cu.m/day
from each well. The proposed well field for the short term deveiopment-is

presented in FIGURE 6.8.1.
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HAPTER 7 ANALYSIS AND EVALUATION OF ALTERNATIVES

7.1 GENERAIL

The possible water supply alternatives are identified and evalu-
ated in this chapter in order to develop the best water supply system for
the target vear of 2010. FEach alternative was developed and. evaluated
based on the informatlion obtained through field surveys on the existing
water supply sources/facilities and potential water sources, and on the

results of the geoelectric sounding and the well inventory study.

The future city water supply system may be determined based on
the capacity and location of the water sources. The alternative study of
water sources was primarily conducted using the recommendations in Chapter

6 ~ Water Resources,

In the analysis and evaluation of alternatives, the major comnsid-
erations were the cost of construction, the cost of operation and mainte-

nance of the water supply facilities.

Considering the above-mentioned principal concepts of the alter-

native study, the folldwing particular approaches are taken up:

- Alternative study of water sources is first carried out including
necessary transmission facility for two cases that whether the
future water source will be only the Agno River or the combina-

tion of the Agno River and the groundwater from deep wells.

- Required storage capacity of reservoir is subsequently studled
for three cases in relation to the need to develop additional

water sources.

- Alternative distribution network is studied with reference to the
most economical plan of phased development based on the result of

foregoing alternative study (See APPENDIX 7.1.1).



7.2 FACTORS TO BE CONSIDEREb FOR ALTERNATIVE STUDY

" In evaluatlng alte:nativeq, considered were: water demand for
each design year, recommended water sources,’ design eriteria for diqtribu—
tion system, storage reqqirements and locations, and other parameters_

relevant to the existihg and proposed 9yétems.

7.2.1 Planning Stages

In studying éltérnatives, planning stages are considered both for
the long term and short term development of water supply system as shown

below:

Construction Phase Deéign Period
Phase I 1986 - 1995

Phase TI - 1996 ~ 2010

The long term development shall be completed duriﬁg‘the Phase II

period, while the short term development by the year 1995,

The Phase I progect is further dlvided into- two stages; Stage 1
for 1990 and Stage 2 for 1995 taking into account of. p1actica1 construction'
period for the required facilities, especially for internal network - and

service comnnections.
7.2.2 . Water Demand in' Each Design Year
The future water demand, as projected in Chapter 5 covering

barangays to be served in the respective target'years,_is'presented in

TABLE 7.2.1.



TABLE 7.2.1 DAILY AVERAGE AND MAXTIMUM DEMAND
Unit: cu.m/day

Barangay 1sso - 1995 2010
Bacayao Norte - 320 810
Bacayao Sur - - 380
Barangay. 1. . 450 ~ 530 ' 730
Barangay 2 & 3 690 690 980
Barangay 4 .1,200 1,190 1,840
Bolosan - - 1,140
Caranglaan 640 1,000 2,070
Herrero 660 924 1,820
Lasip: Chico - - 240
Lasip Grande 220 360 820
Lucao ' 610 1,000 2,380
Maluyed 670 1,030 _ 2,120
Mayambo 800 760 840
Pantal - . 1,440 ' 2,250 3,680
- Poblacion Oeste - 600 590 770
Pogo Chico : 560 870 1,610
Pogo -Grande ' _ 170 : 240 360
_.Salisay ' _ - - . 350
Tambac : S - 380
Tapuac : 640 : 650 770
Tebeng * : - - 390
Daily Average Demand 9,150 12,400 24,480
Daily Maximum Demand 11,500 15,500 30,600
7.2.3 Water Sources Considered.

Based on the study of existing and potential water sources in

Chapter 6, the follow1ng gource alternatives are established.
(1). Réalignment of Existing Deep Wells

As determined from the field investigations, 5 out of the 15
existing deep wells do” not produce potable water, Of these, 3 have high

chloride content, and the rest, undesirable color.

In this regard, it is best to abanden these wells so that the
vater from these wells will not flow into the distribution network. At the
same rime- salt water intrusion at the remaining 10 wells will be deceler-

ated



A list of the eXisting wélls, including those that are to be
abandoned, is shown in TABLE 7.2.2,

TABLE 7.2.2 LIST OF EXISTING WELLS FOR REALIGNMENT

Pump Gapacity

Well No., (cu.m/day) Realiggment
1 550 To be used
2 1,490 ‘ditto
3 1,820 “ditto
& 1,510 ditto
5 460 : ditto
6 460 To be abandoned:
7 740 To be used
8 460 ~ ditto
9 600 ' ditto
10 600 To be abandoned -
11 430 To be used
12 - 430 To be abandoned
13 Abandoned - -
14 580 : To be abandoned
15 670 To be used - -
16 : 960 To be abandoned
Total : 11,760 : 8,730

After realignment of the existing wells, the potential water
production of the remaining 10 deep wells on a déily'basis will be 8,730
cu.m/day. However, with the present practice of operating tﬁe pump 18 hours
per day, thg actual water production may.be about 6,600 cu.ma/day (75% of

the total potential production).
(2) Surface Water/Underflow Water

The Agno River was concluded to be the best.potenfiél source 6f
water for long term development. to supplement the present gfoundwater
sources, The intake poinﬁ at the Agno River ig identified to bhe at Bayam-
bang area, about 26 km inland from Dagupan City. This is in ferms_of its
accessibility by road for construction of transmission pipéline; _ﬁlthough
more detailed investigation will be required later; it can be said that a
radial well may be used as the intake facility because of its low cost
constructlion. {See APPENDIX 7.72.1 for details) . -



The following are the assumptions on the radial well at this
planning stage:

Proposed Radial Well ' Design Parameter
Well depth - . C 17.5 m
Diameter ~ concrete caisson 6 m
- radial collector 31 m
- Estimated discharge 6,010  cu.m/day
Influence area 400 m (radius)

The allotment of water right among agencies/local governments

concerned is the future requirements to put into practice the project.
(3) Groundwater

The life span of the existing 10 wells may be up to the end of
the Phase I period because of the deterloratlon of the water guality of

'these wells from salt water intrusion.

To supplement the said present water production, a well field
near Calasiao ‘area, just outside of the city boundarv, is identified to be
suitable foxr about 9,000 cu .m/day. A proposed design parameter of deep

wells to be con%tructed in the said area is as follows:

Proposed Deep Well 'Design Parameter

Well depth ' 250 m

Casing diameter 150 mm
Estimated discharge 600 cu.m/day
Influence area 250 m (radius)

A total of 15 deép wells will be required to be constructed in
the proposed well field.

7.2.4 Distribﬁtioh System

. The study of the distribution system includes the various alter-
ﬂative pipeline configurations and routing to arrive at the cheapest pos-
sible distribution system that can provide adequate water pressure in the

Pr0posed service area.



(1) Pressure Zone

The ground elevation of the proposéd service area for the year
2010 varies from 1.5 m to 3.7 m above MSL. In this regard, only one pres-

sure zone is considered for Dagupan Cilty through the year 2010,

(2) System Pressure

In accordance with the LWUA Methodology Manual the desigh water
pressure In the main pipes with'a diameter ‘of more than 150 mm as ‘indicated

below will be achieved in the year 2010 (Phase II) for the hourly maximum
flow: ' '

o Max., static water préssure : 7.0 kg/sq.cm
o Min. dynamic water pressure v 0.7 kg/sq cm for the residential

'area; 1.4 kg/sq e for the commer~

cial/industrlal area,

During the Phase I period, a minor modiflcation to the above—men—
tioned requirements may be adOpted congidering the cost constraints as the'

intermediate measure of system improvement.

"M walue (Hazen:_William formula) being adopted in the said

manual‘is also given below:

4100 mm to #200 mm : C = 110
¢250 mm to ¢500 mm : C = 120
#600 mm and over s C = 130

(3) Fire Protection

¥ull fire protection with adequéte_water preséure will be insured
during the Phase II period. The criteria on the location ofoife'hydrants
as set forth in the LWUA Methodology Manual is summarized as. fOllOWS‘.

. o Commercial/
Residential Area Industrial Area
Diameter of Fire Hydrants 100 mm ' _' 150,mm
Spacing 180 m 135 m
Hydrant Density : 0.3 pe/ha ' : 0.6 pc/ha



The number of fire hydrants can be determined either by spacing
or by hydrant density criteria.

To verify the dppropriateness of disrributlon system, a 22 1/sec
of fire fighting water from "each of two adjacent fire hydrants 1in the
residential area, as required in the LWDA ‘Fethodology Manual will be

hecked by the compute1-a1ded network analysis,
(4) Storage Facilities '

_ ‘In coming up with ' the most cost-effective storage facilities,
water demand and storage volume will Eave to be aééertained. In compliance
with the LWUA Methodology Manual, the optimum configuration of the storage
facilitieé will be selected from among the following three alternative

schemesg: .

- Daily maximun supply and maximum storage, -
- Intermediate supply and storage (150%7 of the daily maximum
supply), and '

- . Peak hour supply and minimum storage.

The location of storage facilities will also be studied in re-
lation to the location of major demand areas and necessary diameter of

distribution pipes.
(5) 'Distfiﬁutibn Network
The wmost optimum dlst11bution network will be determined from the
view point of the "least construction cost by means of the computer— ~aided
network analysis by taklng into account the afore-mentioned criteria of -
distributiou system.

(6) -Edﬁipment/Materials and Unit Costs

The ‘unit costs. of water qupply equipment and materials were in-

QUiled both in’ Mani]a and respective study area during the field survey.



The survey results revealed that almost all the equipment “and
materials are imported or partially manufactured in Manila area and dism'.
tributed to local areas. These market prices which were mainly pipes and |
fittings, were compared with the LWUA Methodology Manual at”the 1986 price
level and it is concluded that the,said Manual be fefgrféd td_estimate thé_'

project cost.

Wwith regard td'piﬁe materials, PVC pipe for diameters up to 150
mm and steel pipe for diameters of 200 mm and above are uLillzed in this

study based on the cost comparison. (See APPENDIX 7.2.2 for details)

7.3 ALTERNATIVE STUDY OF-WATER,SUPPLYVSYSTEM

7.3.1 Water Soufce and Transmission

{1) Development of Alternatives

Two alternative plané for water source and transm1331on were
developed based on the availabie water sources, In each alternative, the'
existing 10 deep. wells, whose total water production is about 6,600
cu.m/day, are considered to be dependable for the Phase.I period, but may

be abandoned in the Phase IT period.

Alternative 5-1

Phase ‘T : Construction of 15 additional new deep wells with a
. total water production of about 9,000 cu.m/day in the

Calasiéq areéu
Phase II : Urilization of underflow water of Agno River with a
total water production of about ?1 600 cu.m/day aL the

Bayambang area.

Alternative S-2

Phase I/II : Utilization of underflow water of Agno River both for
Phase I and 115 21,600 cu,m/day for Phase I and 30, 600
cu.m/day for Phase II.



In the utilization of the Agno River, there is no alternative
routing of transmission line since the proposed pipeline route along the
national road is the best one,

As to water treatment, the slow sand filtration process will be
made use of. The location of this treatment facility is to be within the
city boundary as is the site of water source facilities. This would make

the operation/maintenance of the facilities much eaéier.

A schematic system diagfana of these alternatives is shown 1in

FIGURE 7.3.1 and outline of facilities is shown in TABLE 7.3.1.

'TABLE 7.3.1 MAJOR FACILITIES OF ALTERNATIVES
: FOR WATER SOURCE AND TRANSHISSION

Facilities AIternative -1 Alternatiﬁe 5-2 -
Watet-Sburce Deep Well. (4150 mm, 2SOmD) . Radial Well féé m)
. ' 15 units ' 5 units

Radial Well (46 m)
4 units
Transmission #600 mm - 26,000 m - $800 mm - 26,000 m
Line @#350 mm - 4,000 m
; ¢150 mm ~ 4,500 m
:Water Treatment Slow Sand Filter Siow Sand Filter
' (4,320 sq.m) ' (6,300 sq.m)

(2) Cost Comparison

. A cééﬁ'combhrison of  these alternatives (1986 price level) is
given in TABLE 7.3.2,

Comparing the cost of two alte1natives, Alternative S-1 is more
favorable than Alternative S~2, Besides a lower cost in construction and
OPeration/maintenduce, Alternatlve §~1 has a potential advantage as it can

'Supply the increaqed demand of water.

ThUs}=for'wétér gource development and transmission, Alternative

SfI_is?reccmménded for the target year of 2010,



ALTERNATIVE s-1

ALTERNATIVE - 5-2

DAGUPAN DAGUPAN
Ty CITY _
B2 ——}—— SLOW SAND . __ &=} SLOW SAND
~ FILTER . _ o FILTER
- 0350
9999
=G |50
50600
—O-0-0-C-0O
@ 600 @ 800
- RADIAL -~ RADmL
WELL O WELL

'FIGURE 7.3.I SYSTEM CONFIGURATION

- OF ALTERNATIVES:

7 = 10




TABLE 7.3.2 COST COMPARISON OF WATER SOURCE ALTERNATIVES

Unit : B x 1,000

B T Alternative S-1 Alternative 5-2
Storage Volume | REELOSE g1y Cost Q'ty Cost
- ®
1; Water Source
Deep Well _
Well S 640,000 15 units 9,600 - -
Purmip 450,000 15 units - 6,750 - -
_ Sub-Total S 16,350
'_ Radial Well- : - ' . : ; :
Well 1,760,000 4 units 7,040 5 units 8,800
Pump House o 634,000 4 units 2,536 5 units 3,170
" Punip "~ 403,000 8 units 3,224 10 units 4,030
Sub-Total _ : 12,800 16,000
 TOTAL S | 29,150 16,000
2; Traﬁéﬁiséidn Line - o _ :
4800 wm . 2,230/m - .- 26,000 m . 57,980
$600 mn B 1,600/m 26,000 m 41,600 - -
$350 mm 900/m 4,000 m 3,600 - -
- $150 mm : 410/m 4,500 m 1,845 - -
TOTAL 47,045 57,980

3. Slow Sand Filter

=~ 4,320 sq.m 10,783 6,300 sq.m 14,136

4. Energy Consumption B - o ' _
15 years ' "0.5/KWH 34,040 MWH 17,020 38,346 MWH 19,173

5. Maintenance Cost
15 years (10/ of construc- .
tion cost) 1 lot 130,467 1 lot 132,174

GRAND TOTAL | : 234 465 ' 239,463
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7.3.2 Stordge Facilities

(0 Developﬁeht of Alternatives

In developing alternatiﬁe plahs for storvage rvequirements, the

following assumptions are adopted:

Phase 1 (1995)

o  Daily maximum supply and maximum storage capacity are considered.

Phase II (200)

o Three alternatives as described in the previous section are taken
up.
0 For cases of the intermediate supply and the peék hour supply,

the demand variation is considered to be managed by the new deep
well water sources since these sources .are apparently cheaper
than to increase the capacity of the water intake, the raw water

conveyance and the treatment facilities.

The storage vequirements of each alternative are estimated, as

shown in TABLE 7.3.3. -.

TABLE 7.3.3 STORAGE REQUIREMENTS OF ALTERNATIVES

Stofage Volume (cu.m)

Daily Max. ' Alt, R-1  Alt. R=2. ~ Alt. R-3
Maximum Intermediate. Minimim

Design Served - Demand _ - : .
Year Pop. (cu.m/day) Emergency Op'l Total 0p'l Total Op'l Total

1990 32,910 11,450 - 1,889 1,889 1,883 1,889 1,889 1,889

1995 48,840 15,480 - 2,399 2,399 2,399 2,399 2,399 2,399

2010 90,130 30,590 2,549 4,374 6,923 489 3,038 0 2,549

Based on the above storage requireménts, the needs for additioﬁal
water source facilities should be able to-édpe with the peak hour demand.
Alternative R-2 necessitates additional 26 deep wells ovér.Alternative R-1.
The requirement for Alternative R-3 is more thaﬁ that of Aiterﬁétiﬁé_R-Z,
but the required storage'capacity of the réserﬁoir-for.fhesé two aiternatw

ives are similar as compared to Alternative R-1.
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(2) Cost Comparison

_ According to the facility requirements of each alternative, it is
apparent that Alternative R-3 cosLs higher than Alternative R-2. Thus, the
cost comparison 1s made only between Alternatives R»I and 2 on the basils of
1986 price level,

In the cost comparison, the following common facilities are

excluded from the cost estimates.

a) Radiél wells (4 Units).and their raw water conveyance main uﬁ to

~ the water treatment facility.

b)  Slow sand £ilcration facility.
) ‘Dlstributlon pumps to be installed at the reservoir and distribu-

tion plpelines,

;A summary of cost rompalison is shown in TABLE 7 3.4, Based on

‘the above comparison of storage facilltles, Alternative R-1 is recommended.

TABLE 7.3.4 COST COMPARISON OF ALTERNATIVE STORAGE CAPACITIES

'chility/Costs T ' Alternative R-1 Alternative R-2
. ' (Max.) {(Intermediate)

Required Facilities

Reservoir - Phase I 2,399 cu.m 2,399 cu.m
. ~ Phase II 4,524 cu.m 639 cu.m
TOTAL . : : 6,923 cu.m 3,038 cu.m

Water Sources 15 wells 41 wells

Construction Costs , ;
' 2,897,000 R 2,897,000

Reservoir = Phase 1 B
' -~ Phase IIT B 4,346,000 B 1,244,000
_ Sub Total B 7,243,000 B 4,141,000
Water Sources — Well ® 9,600,000 526,340,000
: < Pump ® 6,750,000 218,450,000
_ Sub ‘Total ‘B 16,350,000 ®44,690,000
TOTAL R 23,593,000 B48,831,000
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(3) Location of Storage Facilities

With regara'to the 'location of the distribution reservolr, the
best construction site is at Barangay Caranglaan, Not only_is-land-avail%
able, but the place is also the route of the conveyance /transmission pipe-

lines from the water source facilities.

7.3.3 - Distribution Network

(1) Developﬁent of Alternatives

The choice of altérnative routes for the"majof‘ distribution
pipeline is limited - becauqe of 1oads and traffic condltions as well as the

slze and location of the major demand centers in the proposed service area.
Considering all these conditions, two alternative plans for the
distribution network are developed lternative D--A consists of a single_

pipeline alignment and Alternative D-B forms a parallel pipeline 3lignment.

Alternative D-A

o The most optimum_network configufation,ealiqwing the'péak hour
water flow in the year 2010, was determined through the compufer—
aided network simulation. Criteria Set‘fpfth:in the LWUA Methodo-

logy Manual are satisfied in the Phase II period.

Alternative D-B

3] Based on the optimum route for major diétribﬁgion-pipeiines:as
established in Alternative D-A, the least cost network'cdnfigufa—
tion satisfying a minimum of 0.7 kg/sq cm.of water pressure under
the peak hour water flow durlng the Phase I period was determined

by means of computer elmulation.
0 For the Phase II stage, edditional distribdticn ﬁipée'fo fdrm a
parallel pipe alignment wherever necessary . to satisfy all the

criteria were subsequently determined
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Netwotk configuration of these alternatives by pipe - size are

presented in TABLE 7.3.5. Details of the computer-aided network analysis
are given in APPENDIX 7.3.1.

TABLE 7.3.5 CONFIGURATION OF ALTERNATTVE
DISTRIBUTION NETWORKS

 Alternative D-A Alternative D-B
Materials Phase I Phase IT Total Phase 1 Phase II  Total
Pipe (m)
4 100 wm 290 - 500 790 1,130 290 1,420
¢ 150 mm 0 4,160 4,160 1,910 6,150 .~ 8,060
¢ 200 mm . 1,780 . 1,030 2,810 880 2,500 3,380
¢ 250 mm 550 . 6,450 7,000 2,790 9,580 12,370
‘4 300 mm 3,650 0 3,650 400 440 840
¢ 350 mm_ 840 0 840 660 360 1,020
¢ 400 mm- . 360 0 360 290 590 . 880
$ 450 tm - 300 0 360 1,710 1,360 3,070
¢ 500 wm : 290 0 290 0 350 © 350
# 600 mm 1,360 0 1,360 0 0 0
¢ 700 wm " 350 0 350 0 0 0
‘Total 9,770 + 12,140 21,910 9,770~ 21,620 31,390
Valves {pes.)
¢ 100 mm 1 2 3 4 L 5
¢ 150 mm 0 14 14 6 21 27
¢ 200 mm~ 6 3 9 3 8 11
$ 250 mm 2 22 24 9 32 41
¢ 300 mm R 0 12 ! 1 2
$ 350 mm - 3 0 3 2 1 3
¢ 400 mm 1 0 1 1 2 3
$ 450 mm 1 0 ! 6 5 11
¢ 500 mm 1 0 1 0 1 1
# 600 am 5 0 5 0 0 0
¢ 700 mm 1 0 1 0 0 0
33 41 74 32 72 104

g;Tb;al
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(2) Cost Comparison

Construction costs of each alternative were estimated'including

valves to be installed at every 300 m intervals.

_ For cost comparison purposes, the year of construction is set in
1990 for Phase I and 1998 for Phase IT pipelines DibCOUnt rate applled to.

each phase 1s 12% per annum.  For refefence, 10%Z and 15% discount

rates are also applied,

A summary of cost comparison is presented in TABLE 7.3.6.

TABLE 7 3.6 COST COMPARISON OF ALTERNATIVE DISTRIBUTION NFTWORK

(NET PRESENT WORTH) :
.'Unlt B X 1 OOO

Discount Rate

Distribution Network : 10% - L 12% 15%

Alternative D-A

Phase ‘I: (4100 - $700 mm) - : _ T
Pipeline: 9,770 m : 5,476 5,246 4,848

Valve : 33 pes. 1,638 1,570 1,450
Sub Total 7,114 6,816 6,298
Phase I1: (4100 - 5250 mm) ' o '
Pipeline: 12,140 m 1,552 1,329 1,031
Valve : 41 pes, 84 R 56
Sub Total 1,636 © 1,401 1,087
TOTAL 8,750 8,217 7,385

Alternative D-B

Phase 1I: (élOO - ¢450 mm) E : . R
Pipeline: 9,770 m 4,009 . 3,841 3,549

Valve 32 pes. 748 717 L7662
Sub Total - 4,756 6,557 4,211
Phase 1I: (4100 - 4500 mm) . ‘ c
Pipeline: 21,620 m 3,188 2,728 - 2,118
Valve : 72 pes., 394 _ 337 ‘ - 261
Sub Total 3,582 - . 3,065 2,379
TOTAL - 8,339 7,622 6,59
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At the discount rate of 127 per- annum, Alternative D-B is only

7. 8% cheaper than Alternative D-A, Therefore, further cost comparison is

made consideriqg_the cost escalation at 12% per annum from 1986 to 1989

and 10% from 1990 to 1998, as shown in TABLE.7.3.7.

TABLE 7.3.7 ESCALATED PROJECT COST OF ALTERNATIVE
| DTSTRTBUTTON NETHWORK

) _ o C Unit : B x 1,000
o : . Discount  Rate

Distribution Network 10% 12% 157

AlﬁernatiVe D=A

Phase 1 11,194 10,725 9,910
Phase. 1L - | 5,518 4,726 3,666
TOTAL 16,712 15,451 13,576

Alternative ﬁ-B

Phase I 7,485 7,171 6,626
Phdse II 12,082 10,338 8,024
TOTAL - 19,567 17,509 14,650

_ Based on the above cost comparison, iﬁ is concluded that Altef?
native D—A (single pipeline alignment) is the most optimum plan for the

phased development of distribution network.
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CHAPTER 8  RECOMMENDED PLAN
8.1 GENERAL

This chapter presents the recommended plan for the short term and
long term development of the Dagupan City water supply system based on the

results of the forgoing alternative studies,

The recommended plan consists of two comstruction phases: Phase I
{1986-1995) and Phase TT (1996-2010), Phase I period is further divided
into two stages; Stage 1 (1986-1990) and Stage 2 (1991-1995%) considering

the scope of Immediate improvements and capital cost requirements.

The proposed implementation program includes the development of
water sources and the construction of conveyance, transmission, treatment
and disinfection, storage and distribution facilities. The repair and
rehabilitation of existing water supply facilities are also censidered in

the Phase I activities.

This chapter also presents capital and annual project costs of

the recommended implementation schemes.

Some deviations from the technical standards being adopted in the
LWUA Methodology Manual have been applied in the Phase 1 period due to cost
considerations. These deviations are: staging of some waterworks facilities
to provide lower initial construction costs; provision of lower system
pressure, and the postponement of the construction of the administration
building to Phase II. All costs presented in this chapter are based on

1986 price level,

8,2 RECOMMENDED WATER SUPPLY SYSTEM

8.2.1 Layout of the Water Supply System

The general layout of the recommended water supply system for
Dagupan City is shown in FIGURE 8.2.1 and its schematic lavout is also
shown in FIGURE 8.2.2. The description of the required facilities by pro-
ject phase is given in TABLE 8;2.! and a summary of the major facilities is

also given in TABLE 8.2.2.
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(1) Source Facility

The 10 existing déep.welis with a total water production of 6,550
by.m/day Will be psed in Phase 1. Additional 15 deep wells with an average
yield Qf 600_cﬁ.m/day'will be lécated_in the Calasiao area during the Phase
1 périod aﬂd will be utiliééd throughout the Phase II. The underflow water
of the Agno River will be utilized through the 4 units of radial wells ﬁith
a total production of 21,600 cu.m/day (See FIGURE 8.2.3).

(2) Transmission Facility

New transmission main will be constructed from respective water
sources to the reservoir corresponding to the plan of water source

development.

(3) Treatment Facility

:Dhring'the Phase I period, a chstant.flow chlorinator will be
installed at each of the 10 existing deep well pumping stations and at the

ground reservolr to be constructed in Barangay Caranglaan.

' In Phase II, a'slow sand filtration plant will be constructed at
the site of the'groundfreservoir.to treat the water from the radial wells
at' the Agno River. And an additional chlorinator with a capacity of 45

kg/day constant dosage will be installed af the reservoir.

(4) Distribution Facility

_ The.éround-reservoir will be constructed at Caranglaan with a
capacity of 2,400 cu.ﬁ'in the Stage 1 of Phase I and expanded to about
7,000 cu.m during the Phase II périod. The  booster pump station with a
Capadity'of about 10 cu.m/minute at 30 m head will be constructed at the
reservoir in Stage 1 and.its'capacity will be increased to 14 cu.m/minutes
in Stage 2 and to 20 cu.m]minufe.in Phase IT period, Installation cost of
the power :geﬁerétibn .facility' for eﬁergency use and the neutralization
equiﬁment for the disinfection fatiliﬁy are éxéluded in the cost estimates
of this plahningIStage.'The necessity of installing these facilities is the

subject to be determined in Phase IT period.



Main distribution pipelihe from the reservdir to PegorChieo'will be -
constructed in the Stage 1 of Phase I. During the Stage 2 period,'main
p{pelines to Lucao; Pob, Oeste and Pantal will be extended._ Other main
distribution pipellne will be constructed in the Phage I1 period The
existing distribution lines in the town proper will be utiliZed as a part

of the internal network.
(5) Service Connections

As it ‘has been observed during the field survey of existing water
supply facilities, there are considerable number of service connections
with not-functioning water meters and unmetered service connections._

Leakages from service connections were also confirmed as well.

Reeultant from these situation, the_‘imﬁlemenation of leakage
detection survey and repalr/replacement of demaged water meters and ‘service
connections are to be carried out in the early stage of the Project in
order to increase the 'accounted ~for water. The installation of water
meters at new service connections and the. pfov151on- “of preventive
maintenance program are another prerequlsltes for the sound operation of

future water supply syetem.
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TABLE 8.2.1 DESCRIPTION OF REQUIRED FACILITTES BY PHASE

Phase Facility - Major Facilities Required .

Phase 1 Source o5 out of 15 existlng wells will be abandoned

Stage 1 due to salt ‘water intrusion. Pumping faCil"
ities at the remaining 10 existing wells will

be renewed.

o A total of B wells will be constructed in the

Calasiao Area.

o Total water production' 6, 550 cu. m/day from
the existing 10 wells and 4, 800 cu. m/day from

the new 8 wells,

Treatment o 11 chlorlnation fac1litieq at the 10 existlng '
wells and the proposed reservoir._(zz kg/day,

constant dosage)

Transmission o Pipeline between the proposed reservolr and

the new_wells (é650~5350, 12,650'm)

Distribution o Reservolr with booster pumping sLation at
" Caranglaan (V“Z 400 cu. m, 9.7 cu. m/mlnute X

0m head)

o Main pipelines from the reservoir to the city 8
core area (¢3OO $700, 3, 540m)
o Internal network and service connecfidn in the

gervice area,

"Electvicity o Substation with a capacity of 200 KVA at the
reservolr ' e '
Others o Construetion of Operation Center

o 2 vehicles will be purchased.




- TABLE 8.2.1 DESCRIPTION OF REQUIRED FACILITIES BY PHASE {CONT'D)

Phéég_ Fééiiityf | | Major Faéilities Reﬁuired
;;aée I Source’ _ 0 7.addi£ional wells in the Calasiao area
. Stage 2-', .  : noo (4,200 cu.m/day)
ifansmission 'p Ad&itiénai pipeline (¢150—¢350, 7,200&)
'Dist?ibufion .o Additional bodster pump facilities at the

proposed reservoir (4,3 cu.m/minute x 30 m
head).

0 Extension of Main Pipeline ($200-4350, 5,940m)

Otheré ' o 1 vehicle will be purchased.

Phase I1  Source _ ¢ 4 radial wells at the Agno River in Malasiqui,
' Mun. of Bayambang (¢6m.x lém depth, 21,500 .
cu.m/day)

o 10 existing wells will be abandoned.

"0 8 pump installation with one stand-by at the

radial wells

Treafment o Additional_chlorination-facility at the

‘reservoir (45kg/day, Constant dosage)

‘Flectricity o Expansion of substation at the reservoir
- (to 400 KVA)

Transmiséion o Pipeliné.between the réservoir and the radial
. wells at the Agne River (4300 x 2,400m, 4600 x
26, 000m)




TABLE 8.2.1 DESCRIPTION OF REQUIRED FACILITIES BY PHASE (CONT'D)

Phase 'Facility

Major Facilifies Reqﬁired

Phase 11 Distribution

Ekpahéion of reservoir (V=4,550 cu.m) includ;-'
ing additional pump facility (20{2=cu;m/minute
X 30 m head)

:Extension of main distribution pipeline
(4150~ 4250, 11, 640m)

Othefs

Construction of the Administration Building

3 vehicle w111 be purchased

Replacement of pumps, chlorinator, flow meters,
water: meters, equipments of- operation center,‘

and vehicles purchased during Phase I




 TABLE 8.2.2  SUMMARY OF MAJOR FACTLITIES REQUIRED BY PHASK

_ Phasge I _
Item = R _ Stage 1 Stage 2 Phase 1I* Total
_1._Source Facility' . . _
(1) Deep well (4150 x 250m} 8 units 7 units - 15 units
(2) Radial well (46m, 16mD) - - 4 units 4 units
(3) ‘Pumping facility _ o
‘Deep well puniping station 8 sets 7 sets - 15 sets
(0,42 cu.m/min/pump) _ : _ o
Deep well pump - . 10 sets - - 10 sets
(0.45 cu. m/mln/pump) ' : o '
' Radial well pump - - 9 sets 9 gets
{29 KW, 55 m—hedd) _
'Radial well pump house - - 4 units 4 units
(4) Flow meter (élOO) : 18 units 7 units - 25 units
2.7Transmission_Facillty ' ' :
Pipeline (4150 - ¢600) .= 12,650 m 7,200 m 28,400 m 48,250 m
3. Water Purification Plant
Slow sand filtration . _
(21 600 cu.m/day) - - 1 lot - 1 lot
4. Distribution Fac111ty
(1) Reservoir =~ . _
(V—#,éOO cu.m/b, 550 cu. m) 1 unit - 1 unit 2 units
'(2) Booster pump station 1 unit -1 unit "1 unit 3 units
o {30 m head) ‘ (9.7 cu.m/min) (4.3 cu.m/min) (20.2 cu.m/min)
(3) Chlorination facility : : ' S
(constant flow 22/45 ‘kg/day) 11 units - { unit 12 units
(4) Electric sub-station 200 KVA - 400 RVA 400 RVA
(5) Distribution pipes . ' -
1) Main pipe (4200 - 4600) - 3,540 m = 5,940 m 11,640 m 21,120 m
'2) River crossing ' o
: (D=1, om, - ‘$250- - ¢450) ' 120 m - 300 m 420 m
- 3) Valve (¢200 - . 4700) 13 sets 25 sets 39 ‘sets 77 sets
4). Internal network '
. (4100/4150) - . 21,700 m 3,800 m 25,400 m 50,900 m
- 5) Service connection ' o _ C ' -
~ w/meter /2", 3/&") 2,296 3,818 8,956 15,070
'6) Water meter (1/2%, 3/4") 1,408 - - 1,408
7) Fire: protection ' ' .
{4150 ~ 475) 0 . - - 343 343
8) Flow Meter (#400) - - 1 set 1 set
9) Administration &
. Operation bullding -1 bldg. - 1 bldg. 2 bldg.
10} Vehiele - 2 - 1 3 6

* Eﬁcluding replacement of equipment



8.2.2 Implementation Program

"In accordance with the factlity requirements as described in the
previous eecfion, the project implementation program is developed as shown

in FIGURE 8.2.4.
8.2.3 Project Cost

The prOJect cost is estimated based on the implementation program

using the ‘current market price of equipment and materials and the LWUA

Methodology Manual at the 1986 price level.

A summary of estimated project cost is shown in_TABLE'B;Z.B and

the detailed breakdown ie given in APPENDIX 8.2.1.

TABLE 8.2.3 SUMMARY  OF PROJECT COST

(Unit : Thousand Pesos)

Facility Phase I  _ f'__ Phaee I
o Stage 'l Stage 2

1) Source Facilities 11,690 7,805 _ 13;203*
2) ‘fransmigssion Facilities 7,794 3,835 ¢ 43,424
3) Purification Plant 0 0 9,544
4) Reservoir 2,898 0. . 4,362
5) Disinfection Fac111t1es 1,079 . 0 ' 119
6) Electric Sub-station . 2,620 . 0. 1,020
7} Distribution Facilities - 15,684 6,287 S 22,177
8) * Service Connection . 4,020 © 3,095 7,261
9) Adwin. Bldg. & Ope. Ctr. 1,380 0 1,610
10} Land Acquisition 132 0 : 1,320
11) Vehicle & Stored Material 1,103 o547 1,798
12) Replacement of Equipment - ‘ - 14,562
Sub-Total 48,400 21,569 120,400
Physical Contingency (8%) 3,872 . 1,726 9,632
Total 52,272 23,295 130,032
Leakage Detection - 1,020 L - . -

Enginecring Charge S 3 = S
‘D/D (10% of Total) 7,557 - 13,003
C/S ( 4% of Total) 2,091 932 05,201
GRAND TOTAL 62,940 24,227 - 148,236
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'”Operation' and maintenance cost for each Stage - and Phase are

- gummarized as follows:

Phase I Stage 1 (1990) : 2,855 thougand pesos per.annum
Stage 2 (1995)': 4,214 thousand pesos per

annum
'gPhase 11 : {2010) 7,028 thousand pesos per

arinum

g -~ 11



FIGURE B.2.4 IMPLEMENTATION PROGRAM
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CHAPTER 9 FINANCIAL FEASIBILITY ANALYSIS

9.1 GENERAL

The selected techunical alternative for the realization of water
supply for the Short Term Development Plan has been shown in Chapter 8.
Such a plan must however be verified from a financial point of view. The
financial feasibility of the project was analyzed and a financial plan
for allocation of available funds, based on LWUA's guideline, was

developed in this chapter.

The analysis of the financial viability of the project covers
the revenues which mainly come [lrom water sales, the development cosfs,
the operating and maintenance costs, debt service on the loans, etc.
during the first 10 years, from the start of the construction of  the

system. The Financial Internal Rate of Return {FIRR) is also calculated.

The proposed water rates should be fair, reasonable, and
realistic based on the ability of the consumers to pay. In order to

achieve this, a socialized rate structure will be adopted.

9.2 EXTISTING SYSTEM
9.2,1 Rate Structure

As of March 1986, DAWASA has 4,250 metered connections and

unmetered connections.

The watér rates charged by DAWASA were adjusted as needed 1in
order to improve the service of water supply system and to maintain its
financial riability. The past adjustmeats in the water rates for metered

connections are shown below.



Water Rates

Consumption Ranges Nov. '73 Apr. '80
1-10 cuim ?S.OO/mbnth(miﬁ.) ?10-0O/month(min.)
11-20 cu.m 0.55/cum - 1-167cu.m
21-50 cu.m © 0.55/cuam 'l.zdléuﬂm
51-100 cu.m 0.55/cu.m ' 1.20/cuim
101-200 cu.m © 0.55/cu.m . 1.20/cum
Over 200 cu.m E 0.55/cu.m : h 1.20/cu.m

The past water rates were applied to all customers without a

distinction between residential and commercial user.

Now, following rate structure has been effective since 1984.

(1)  Water Rates

There are two (2) types of water rates, i.e., flat rates and

metered ratés, as follows :
a) Flat Rates:

Ten (10} metered public faucets are apﬁlied_a flat rate of

B30.00/month, however, some additional fees are added to the flat

rate based oun the number of consumers of each public.faucet. :The

other nineteen (19) unmetered public Faucets are used free of charge.

b) Metered Rates:
Consumptién Ranges Reéidéntial . Commercial -

1-10 cu.m £25.00/month (min.) §30.00/m5n£h7(min.)”
11~20 cu.m 2.75/éu.m ' | 3¢25/cu.m: -
21-50 cu.m 3.00/cu.m 3.50/cum

51-100 cu.m 4.00/cu.m 4.00/cuum

101-200 cu.m - 4.50/cu.m 4.50/cuim

Over 200 cu.m’ 5.00/pu.m. . 5;00/§u.m




These rates are applicable to metered connections.

(2) Connection Service Fees

The applicant pays the following connection service fees.

al Tapping Feés:

Size of Connection Residential © Commercial
i/2" ' 120.00 P200.00

3/4" 180.00 - 250.00

Iy : 220.00 320.00

b) Extension Fees:

_ 8ize of Connection. - Residential Commercial
1/2" © B 90.00 P150.00
3/4" 120.00 200.00
" _ 180.00 250.00
¢)  Inspection and Estimates Fees: B30.00

d) Meter Test Fees:

1/2" £15.00
3/4" 25.00
1" : 40,00
e) Iﬁstallation and Labor Fees: P80.00 (minimum)
f) Minimum advance to cover two (2) mounths consumption : B90.00
9.2.2 'Revenue:énd Expenditure

The "annual revenue and expenditure of the waterworks system in

the last three years are shown below:



Expenditure

Year Revenue (Capital Outlay) Net Revenue
1983 P1,803,121 $1,392,709 P 410,411
, ( 49,890)
1984 2,786,941 2,316,324 470,616
{ 91,658) _ ,
1985 4,495,278 2,528,177 1,967,101
O 0) - '

1t 1is observed_that the increase in the water rate charged in

September 1984 contributed to the increase in revenue in 1984 and 1985.

In 1985, the waterworks revenue was about 197 of the City's
total revenue while its expenditure was about 102 of the City's total
expenditure. This means that the wdterworks system is a reveﬁué=eafnér

for the Cify.-

Regardihg the revenue of the waterworks, its breakdown is shown

in TABLE 9.2.1 below.

TABLE 9.2.1 BREAKDOWN OF REVENUE OF DAWASA

1983 198 1985
Water Sales P1,704,551 P2,682,397 P4 414,329
Connection Service 98;570_ 104, 544 . © 80,949
Fee .
Total 81,803,121 P2,786,9l1 Pl 495,278

To reduce unaccounted-for water in the éyétem of DAWASA,
priority should be in providing weters for all connections,. especially
for the 29 unmetered public faucets, The preseﬁt water rate must also be

reviewed to come out with a more socialized scheme.

9 - 4



A breakdown of the expenditures is shown in TABLE 9.2.2. Also

the corresponding breakdown in percentage is shown below :

1983 1984 1985

Personal Services = _ 42.8% 34.9% 35.9%
"Maintenance & Operating Expeﬁses 54.3 61.2 64 .1
Capital Outlay 2.9 3.9 0

. Total Expenditure 100.0%  100.0%  100.0%

Electricity cost, which is included in' the maintenance and

operating expense, has been ranked as the biggest cost item of the total

expenditure in the waterworks at 47.7% in 1984 and 43.5% in 1985. Next

are salaries and wages at 23.4% in 1984 and 25.0% in 1985.

TABLE 9.2.2 EXPENDITURE OF DAWASA

1983 1984

| : 1985

1. Personal Services :

" Salaries and Wages £476,876  P541,804 2603, 296
Insurancel/ 46,378 44,829 51,505
Living Allowance & Medicare 61,491 163,731 194,097
Home Development Fund = 10,173 15,141 15,995
Bonus . - 41,985 41,584

-Sub=Total . : P595,918 P807,490 B906,477

2. Maintenance and Other Operating Expenses. :

Traveling & Communication ~ #® 7,800 P 10,289 P 18,702

Maintenance of Gov't Facility 35,945 40,757 147,232

Supplies and Materials : 179,367 231,203 .0

- Electricity : 472,369 1,104,118 1,049,054

‘Repair of Equipment 59,188 28,531 45,707

Other Services ' 1,232 2,278 361,005

' Sub-Total - $755,901 P1,417,176 ®1,621,700
3. Capital Outlay : .

. Equipment : P 8,090 PG1,658 0

~Building & Structure . 32,800 : 0 0

Sub~Total - - P40, 890 $91,658 i

" "Total Expenditure 21,392,709 92,316,324 2,528,177

-1/ Life insurance, Retirement insurance and State imsurance



9.3 MARKET SURVEY

The market survey for the study area in Dagupan City was.

conducted from May 21 to Jume 2, 1986 with LWUA's cooperation using the

simplified market survey method. The number of respondents totaled 4,050

and the estimated coverage ratio in the study area is 35%.

The details of the market survey results is shown in. Appendix

9.3.1.

From the market survey, th

respondents is determined as follows :

e

income

distribution

Income Bracketg/

Ave.Pesos  Number

2900 and below

B901 to B1500

P1,501 to £2,500
82,501 to B4,500
:94;501 and above

650
1,224
2,121
3,501
8,406

1,027

1,227

N Y
458
314

-of the

From the result of market survey, the respondents' willingness

to connect and the user's types are summarized as follows i

Total

Answer -Residéntial fCommercial_ 'Indﬁstriél
Yes 31.3 % C21.6.% 0 2004 % 30,5 %
No 36.8 29.0 bk 36,4
Undecided 0.8 0.7 0.0 " 0.8
48.7 . 32.3

With Own Gonn. : 31.1

35,20

2/ Residential, excluding no-income and no-answer '



Residential users account for 92% of the ‘total respondean and
wllllngness to connect on the part of the respondents is only 30% of the

total, whtle unw;lllngness to comnect is 36%. It is observed from the

result of the market survey that one third of respondents, especially in
the low income group, are wot willing to connect to the waterworks system

inlDégupan city.
9.4 PROJECT COST AND FINANCING
9.4;1. .Projgcﬁ Implementation Schedule and Project Period

As described in Chapter 8, in the project schedule of this
study, it is assumed that

" - Design Wili:be completed in 1988

~ Construction will be started in 1989 and conpleted by 1995,

The financial analysis covers a l0-year period . which includes
the "construction period, however, a 20 year period is adepted for the
calculation of FIRR.

9,4.2  Financial Conditions

The major:poteﬂtial sources of funds for the Water District are

the operating sources and the non-operating sources.

The operatlng.qources are the excess of revenue over expenqes.
Ther TWUA's guideline suggests that the District should make a
contribution of 107 to the project cost as equity on the project.
However, when the wate1works cannot provide the sa1d equity due to its
current tlght flnaHCLal situation, it is suggested that the government .
will Pr0v1de a grant to the D15Lr1ct to make up for the equity. In this

study, 5% of the project cost’ is set as the equity.



The non-operating

realize a reasonable water

LWUA introduce a soft loan

sources include ‘loans. In-this study, to
rate : structure, it is rebommendéd that the

into . the ploJect in additién to. the regular

loan. The lean funds from LWUA will be utilized to flnance the balance

of the project cost plus capitalized interest. Presently, LWUOA's. texrms

include:
(1) Regular loan

Interest

puration

Principal-:

(2} ' Soft loan

Interest

. Principal

~ First P2 million : 10% per annum

Next ®5 million : 12% per annum

Above B7 million : 14% per annum .

Thirty-year loan; disbursements  are assumed

to be made at mid-year, and the maximum

disbursement period is four years.

Principal repayment - is thirty years with one

year grace period.

10% per annum _ _

Interest is not Charged for the first 5
years, with Ehe' district to start - payihg.
_intérest on the 6th year. 1In ‘cases where
the project is not_complé;ed within_5;years,
interest _wili be capitaiized from the 5th

year up to the time of completioh.'

Principal Repayment is 20 yedrs starting on
the ~ 1llth year after. the:_ start of.

disbursement.



9.4.3 Project Tost

On the basis of the cost estimate developed in Chapter 8, the
project cost for the District_ in the Short Term Development Plan is

estim&t§d gt B157.54 million and its breakdown is shown in TABLE 9.4.1.

The proposed financing scheme for the ﬁroject is as follows

Project Cost P157.54 million
Fquity : 5% 7.88 ¢
LWUA Regular Loan 50% 78.77 "
LWUA‘Soft Loan 45% 70.89 "

Capitalizéd Interest B17.74 M

Total Project Cost © PB175.28 million

The computation of capitalized interest and the subsequent debt
ser#icé_obligétibnsfof the District are presented in TABLE 9.4.2, The

long term borrowing from 1988-95 amounts to P167.40 million.
9.4.4 Operating and Maintenance Cost

The .dpefating: and ‘maintenance costs shown in TABLE 9:4.3;
described in détail in_CBapter 8, include all annual expenses necessary
in opefating.thé sjsfem and maiﬁtaining_its revenue producing capacity.
In .tﬁe. finéhpiél.’projectioné, the operating and maintenance costs are
assﬁﬁéd to':increase' according to the increase in the capacity of the

system with éxpected inf1ationary effect as shown in TABLE 9.4.4.
9.4.5 Escalation of Costs
' To account for the effects of inflation, the investment costs

and the annual operating and maintenance costs are escalated by 15%

compounded per annum.
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9.4.6 Reserve Requirements

The reserve requirements are tied directiy to the ecduisition
of development loans from LWUA. These are considered as funds necessary
to support capital development. LWUA 'guidelines' suggest that '10% of
direct water sales be eet aside as reserve funds. In.thie;analysis, the

allocation for reserves is assumed to be 5% after 1993lt6 1994 and 10%

from 1995 onward.
9.5 REVENUE ANALYSIS AND WATER RATES
9.5.1 Derivation of Revenue nits

LWUA recommends the adoﬁtion of the optional method which is a

combination of the revenue unit and the quantity block methéds..

The number of revenue units has 'beén computed using the
optional method. Under this method the mi nimum charge véries‘depeuding
on the size of the connection.él In addition, factors are applied to

successive quantity blocks of water consumed per month.

These factore increase as the level of 'consumptioﬁ"increases
since they are set to attain a socialized tariff stfeeture where users
with low consumption pay -a 1ow average rate while users with hlgh 1eve1
¢of consumption pay higher average rate. This scheme will also encourage

the poor population to connect to the system.’

The factors used for thé minimum charge (Service Charge Revepue
Units or SCRUs), and commodity charges for different sizes and types of
service connections and - total equlvalent volume are shown in TABLE 9.5.1

and TABLE 9.5. 2, respectively.

3/ The use factors for the flrst 10 cu.m which: depend on the 312e of
connections are as follows

3/8" = 1.0 3/4"

/2" = 2.5 1"

4,0
8.0

i

1§
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9,52 Water Rate Structure

Tt  is assumed that the following socialized rate structure for
demestic/institutional wusers with 1/2 inch connections is employed in

thig analysis

3-Quantity Bloék Factor

First 10 cu.m/month 1.00
11-20  cu.m/month 1.35
2135 cu.m/month  1.85
Above 35 cu;m/mdnth 2.60

_F0r commercia1/industrial users, the use factors are double.
9.5.3  Feasibility of Charges

The feasibility of charges can be determined by subjecting the
requifed water ‘rates for 1/2 inch  connections to the following

" requirements:

_1. Minim&m dhafge (for the first 10 cu.m) must not exceed 5% of the
average family income of the low income Zroup.
2. Increase must be limited to 60% of the existing rates in the

previous. year.

- The propred water rates necessary to achieve financial
Viaﬁilify are within the ability-to-pay of the cUstomgrs. From the
PrOjECCEd  revenue forecast shown in TABLE 9.5.3, the following water
charges for the initial 10 cu.m. do not exceed 5% of the average income of
the.iow inﬁgme ﬁlaés, aﬁd anticipated increases are within the 60% limit

throughout the étﬁdy'period.
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_ However, when another Luua’ 3 regular loan - is applled to the
project: 1nstead of the LWUA's soft loan which .is employed here, the
minimum charge should be increased in a few vears before startlng the
debt serV1ces paymeut for this IWUA .regular loan. This makes it

_difficult to satisfy the abOVe requirements in the years of 1992 and 1993,

Percentage
) _ Monthly of Income : :
B Minimum Family Allocated Percentage
Period- Charge Income to Water Increase
1988 P25.0 B 852 2.9 : -
1989, 37.5 . . 976 3.8 50
1990 37.5 1,117 3.4 0
1991 50.0 1,274 3.9 . 33
1992 65.0 1,452 4.5 30
1993 75.0 1,655 4.5 15
1994 80.0 1,887 _ 4.2 : 7
1995 ©80.0 2,151 3.7 0

9.6 _FINANCIAL SUMMARY

The flnan01a1 analysls was based on the forecasts of Lhe followlng

flnanCLal statements

"1, Income Statement (TABLE 9.6,1)

S 2. Césh'Flow Statement (TABLE 9.6.2)
3. Balance3sheet (TABLE 9.6.3).

The following assumptions were used for the financial projections:

1. Revénue;Tériff levels were based on the fdlléwing objectives:
. éj Reﬁéhﬁé‘ genetation _should be adequate to meet the winimum
f1nanc1al internal rate of return of 12-14%,
b) The DlStrlCt should be able to meet its cash requlrements and
after pro;ecc completlcn, to undertake a reasonable anount of

lnvestment to continue expansion and improvement of the system.
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'2..Reserve.and 3 104 of direct water séles.

3. Cash 5 1 month of labor cogt,

_ by Adcounfs.Réceivable ;.2 months of direct water sales.

5, Bad ﬁebts ; 3% of direct water sales.

6. Inventories ;2 mqnths of expenses of chemicals.
7,'D9prgciation ; 2.5% of avefage'gross value of fixed assets.

8. Accounts Payable ; 2 months of direct operating and maintemance

costs.
9. Customer’s Deposits ; PS0.00 per service connection.

10. Other Operating Revenues ; 3% of direct water sales.

9.7 FINANCIAL INTERNAL RATE OF RETURN (FIRR)

The Financial Internal Rate of Return is a major consideration
affecting' capipai ihvéstment decisions. 1t -measures ‘the effective
utiiizatidn of the total investment and also the equity employed in the
_ prbjeét and shows the Compoundéd growth of investments within the project

period.

_ The rate of return was computed based on the present value of
cash iﬁflowé éﬁd outflows. As shown in TABLE 9.7.1, the rate of return,

with the assumptions made, is estimated to be 13.1%.
9.8 ' FINANCTAL RECOMMENDATION

The.récomﬁended project for the Short Term Development Plan is
financiaiiy feasible by introducing LWUA's soft loan. The proposed water

rates. for 1/2 inch connections of domestic users to achteve financial

self-sufficiency are :

9 ~ 25
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_ '_Rate/' _
_Periqd -Unit First 10cusm 11-20cu.m  21-35cu.m  Above 35cu.m

-1988 - . B1.0 - B25.0 B3.4 P4 .6 B6 .5
1989 1.5 37.5 5.1 6.9 9.8
1990 ¢ 1.5 37.5 5.1 6.9 9.8
1991 2.0 50.0 6.8 9.3 13.0
1992 2.6 65.0 8.3 12.0 16.9
11993 3.0 75.0 10.1 13.9° 19.5
1994 3.2 80.0 10.8 14.8 20.8
1995 3.2 800 10.8 4.8 20.8
1996 -~ 3.9 97.5 13,2 18.0 25.4

1997 4.5 . 112.5 15.2 $20.8 29.3

:AS':‘Shmm above, .rapid increases of Raté/Unit are be inevitable
in this-projéct during ‘the First four years, since the existing water
rake stfuctufe is comparatively in a lower level. However, after 1993 a
noderate increase in the percentage of the water rate . is expected

annually.

9 -~ 27












CHAPTER 10  ECONOMIC FEASIBILITY ANALYSTS

10.1 GENERAL

The objective of the project is to uplift the social welfare of
the community. Therefore, an evaluation of the effectiveness of Cthe
project, 1in terms of socio-economic factors not considered in the

financial analysis, is made in this economic analysis.

It may not be possible to evaluate all the costs and benefits
of a project because some of them are not quantifiable or the technical
methods to evaluate them quantitatively are not available. It is Chis
reason that only quantifiable benefits and costs will be included in the

analysis.

The comparison beltween the costs and benefits shall allow an

assessment of the ecounomiec feasibility of the project.,

10.2 METHOD OF ANALYSIS

To evaluate economic Feasibility of the project, the Economic
Internal Rate of Return (EIRR) should be assessed through the
calculations on the economic benefits and costs anticipated from the

implementation of the project.

The project is considered economically feasible 1f the EIRR is
higher than the opportdnity cost of capital, or the rate of return that
can be obtained from the best alternative use of the available capital.
For public investment programs such as water supply projects, the

opportunity cost of capital 1s from 127 to 157.
10.3 ECONOMIC BENEFITS OF THE PROJECT

The implementation of the project will provide the following

direct and indirect benefits:

10 - 1



Direct Benefits:

- Increase in the arvea and population to be served

- Continuous supply of safe water

Indirect Benefit:

~ Increase of employment opportunity
- Improvement of health condition
-~ Increase in consumer satisfaction

-~ Increase in land values.

[

Reduction in fire damage

Increase in income in some productive séctors

The quantifiable benefits  considered in ~the  economic
feasibility ‘analysis are: = increased land value, improved Thealth

conditions, and the beneficial value of water (consumer's satisfaction).

Except for the beneficial value of water, all other benefits

are held constant after completion of the project.
10.3.1 Increase in Land Values

The water supply Improvement project will contribute to an
increase jin land value of the service area. However, this increased
value could be the result of a general increase of productivity due to

improved infrastructufe which includés a water suppiy-pfo}ect.

The portion .of land values attributable 'to' the wéter. éﬁﬁply
system in the service area was determined by'comparing.the.markef values
of land served and not served by tﬁé ﬁaterjéysteﬁ.l'fﬁe'avéfagé markét
value of vesidential land served by.the'water systém is PiZO/sq.m, and
commercial land is #600/sq.m, while the éVef&ge:market value of land =
residential unserved by the water system is PSO/sq.m; aﬁd_commercial land

is B260/sq.m, respectively.

10 - 2



Generally, it is assumed that 20% of the 1ncremental value of

tand could be attrlbuted to the water supply project.

The present worth benefit. of increase in land values From the

proJect 1mp1ementat10n is shown in TABLE 10.3.1,

10.3.2 Improved Health Conditions

The provision of safe, potable water to the population is a

prerequisite to attain minimum health standards. However, quantificaticn
of health benefits is usually difficult although the direct relationship

between safe water supply and improved health is obvious.

In quantifying health benefits, two Ffactors were considered

the cost of time lost due to illness, and the cost of medical expénses,

In computing the coét of the time lost due to illness, not all
persous afflicted with water-borne diseases are income-earners. It is
'assumed in this study that 30% of the population is actually economically
actiég; The average morbidity rate from 1979 to 1983 in Dagupan city was
461 out of 10,000, Thg final figure for the cost of time lost due to
illness was deérived by taking the economicélly aétive portion of those
afflicted by water-borne diseases multiplied by B57.00 and 15 days based
on the assumption that workers earning R57.00/day3/ are wnable to work

for an average of 15 days per year.

The cost of medical expenses was derived by multiplying the
morbidity ‘rate by the served population and the average annual

expenditure for medical expenses of 8200.00.

The sum of the two economic costs related to health benefits
was adjusted by 20% to account for the fact that not all water-borme
diseases are caused by a poor water system but may also be due to poor

Personal hygiene or lack of sewerage facilities.

2/:?57.00'is assumed as the minimum wage Ffor industrial and agricultural

workers.

10 - 3
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_ The total present values derived from health benefits is shown
i]’l TABLE 10- 3 -2 .

TABLE 10.3.2

HEALTH BENEFITS

(Unit : B1,000)

Cost of

Total

~ Cost of Time ' 20% Reduction
o Servedu:. - Due to ,. ~ Medical 5/ Economic  Due Eo.Project

Year Populaticn Illness=” Expenses~ . Losses (Benefit)
1988 23,428 277 216 493 99
1989 27,978 331 258 589 118
1990 - 32,910 389 303 692 138
1991 36, 100 427 333 760 152
1992 39,280 464 362 826 165
11993 42,470 502 392 894 179
1994 . 45,650 540 421 961 192
1995 48,840 578 450 1,028 206
1996 48,840 578 450 1,028 206
1997 48,840 578 450 1,028 206
1998 48,840 578 450 1,028 206
1999 - 48,840 578 450 1,028 206
2000 48,840 578 450 1,028 206
2001 48,840 578 450 1,028 206
2002 48,840 - 578 450 1,028 206
2003 48, 840 578 450 1,028 206
2004 48,840 578 450 1,028 206
2005 48,840 578 450 1,028 206
12006 48,840 578 450 1,028 206
2007 48, 840 578 450 1,028 206

4/ 30.0% x ¥~5§lh-x 8P x P57 x 15 days

AR 10,000 * ™

5/ 461 . sp. x P200

10,000



10.3.3 Beneficial Value of Water

It is assumed that all residents of‘the‘served éréa would be
willing to5obtain water in sufficient'quantities'it:a given price. In
general, water prices charged by the Wafer;Distriht'aré lower than the
real value of water. Taking the benefits fo; ”Conéumér'sVSatisfaction"
into-cdnsideration,'it igs assumed that the ecohbmic value of water is 20%
higher than the de-escalated aﬁefage‘rate per cu.m 6f water used in the

Financial Analysis.

The econcomic value of water is shown in TABLE 10.3.3.

10.4  ECONOMIC COSTS OF THE PROJECT

The direct -costs‘_of‘ the project’ should Be transformed :into

economic costs. For thié purpose; the"projeqt cost and operating and'
maintenance zcosts aré lcOnsidéred in the study. .Thebé costs | will be
converted into the economic costs_uéing factors for shédow:pripihg; The

factors for shadow pricing applicable to the study are as follows:

- Foreign exchgnge component :
- Unskilled labor premium @ 0.5

- Others ' : 1.0

All taxes should be excluded in the economic study. Itj'is
assumed that the cost for the balance of domestic component includes
hidden taxes for 5% of the amount.

10.4.1 Project Cost

By using the shadow pricing factors, the ecdﬁomié_project cost
is B96.88 million which was obtained based on the project cost used in

the Financial Feasibility Analysis as shown in TABLE 10;4.1..
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TABLE_10.3;3 'INCREASE IN CONSUMER STATISFACTION

: _ Eeonomic
A InCLeTental 6/ _ Economic Water
ccounted For Water= Price Per Value Per Revenues
Year (1,000 cu.m/year) cu.mz/ 'cu'mg/ (1,000)
1988 ~133 5,24 3.89 -517
1989 171 4,24 5,09 370
1990 506 3.71 445 2,253
1991, 738 b.37 5.24 3,870
1992 970 5.02 6.02 5,843
1993 1,201 5.1 6.17 7,408
199 1,432 4,86 5.83 8,351
1995 1,664 431 5.17 8,606
1996 1,664 4.70 5.64 9,385
1997 1,664 b.84 5.81 9,665
1998 - 1,664 4,80 5.76 9,585
1999 1,664 h.28 5.14 8,546
2000 1,664 4.59 5.51 9,165
2001 1,664 k.10 4,92 8,187
2002 - 1,664 b.27 5.12 8,526
2003 1,664 h.36 5.23 8,706
2004 1,664 3.89 4,67 7,768
2005 1,664 3.91 4.69 7,807
2006 1,664 3,88 4,66 7,748
2007 1,664 3.46 4.15 6,909

6/ The volume of accounted—for water of 1. 50 willion cu.m in 1986 is

deducted from the pro;ected water consumptions throughout the study

perlod to obtain 1ncrementa1 volume.

7/ The' price per cu m was based on the de-escalated aver

! 1n the f1nanc1al analy51s

age rate/cu.m

8/ The econOmlc value was assumed to be 1.2 times the price per cu.m

of water.

10 -~ 7
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10.4.2 Salvage Value
TABLE 10.4.2 presents the salvage value of all the capital
equipment in the project in 2007. The percentage of the salvage value

was based on the remaining service life of the facilities in 2007.

TABLE 10.4.2 SALVAGE VALUE IN YEAR 2007

(Unit : BL,000)

: .Eéonomic ﬁ%maiqihg B / Sélvagg
Year Value Life in 2007 Value
11988 10,759 50.0 % 5,379
1989 41,566 52.5 21,822
1990 17,405 55.0 9,573
1991 12,984 57.5 _ 7,466
1992 3,014 60.0 1,808

1993 3,087 62.5 1,929

1994 5,023 65 .0 3,265
1995 - 3,041 67.5 2,053
1996
1997
1998
11999
2000
2001
2002
2003.

2004
2005
12006 |
2007 : 53,295

11/ The. average economic life of all items is assumed to be 40
. years:_
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10.4.3 Operéting and Maintenance Costs

In the economic analysis, operating and . maintenance costs of
personnel, power, cheniicals, and maintenance are considered. Likewise,.
this cost category is converted ‘to economic costs by the shadow pricing

factors. TABLE 10.4.3 shows the economic operating and maintenance cost.

10:.5 ECONOMIC INTERNAL RATE OF RETURN (EIRR) .
EIRR is determined bééed 5h ecodomic costs and benefits of the
‘projects. TABLE 10.5.1 shows the tomputafion of “the EIRR. The EIRR is
6.0%. Although this. rate falls l:;e_lbw the "opporltunil:y cost of C.al).ita.l of
12%, the préject is considefed: finanbiélly feasible as.'descfibed in
CHAPTER 9. The safe water supply 1is- indisp"ensable: ‘to the. inhabitants
from the viewpoint 'of  social WQifare_ and the imPlementafion of ‘the.
project will'broduée a number of unquantifiable benefits. ‘An undertaking

of the project is suggested itself to proceed positively.'
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TABLE 10.5.]1 ECONOMIG INTERNAL RATE OF RETURN

{ Unit :".1‘.000 Pfesos )

T.otal , Tota‘l . T
: Econamic - Economic - Net . -« Present
Year Benefits Costs Bepefits =~ - _ Valie -
1988 -8 10,326 ‘10,748 -10,744.0
1989 g8 - 41,526 40,538 -38.262.0
1390 2300 - 17,893 -15,302 13,6320
1991 5,302 13,5588 BaM - -6,800.2
1992 e968 3,865 3108 2,462.6
1993 8,747 4219 4,58 3,500.8
1991 9,503 6,139 3,060 . 2,186.3
1995 10,432 4,738 5,390 '3,599.5
1996 9,591 1,697 7,80 "4;912.;
1997 5,871 ey 8T 0,859
1998 9,791 1,697 -8,094 4,516
1999 . 8,752 1,897 7,055 ©3,736.4
2000 9,371 1,697 7.6 3,836.0
2001 g0 1607 6,696 ©3,159.2
2002 8,732 1,697 7,085 3,132.8
2003 Csorz - 1,897 7,215 . - '3,032,8
2004 19m 17 6217 - 2,490.2°
2005 8,013 L.607 6,316 23650
2006 7,050 1,697 6.257 - 2,211.3

2007 7,115 . -51.598 - 58,713 " 19,585.2

EIRR ()= - . 5.95
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GHAPTER 11 ORGANIZATION AND MANAGEMENT

11.1 PRESENT ORGANIZATION STRUCTURE

The Dagupan Cilty Waterworks System Administration (DAWASA) which

is owned and operated by the city govefnment of Dagupan was establighed 1in
1930. '

The system's policy making body is the "Bangguniang Panlunsod
while operation and maintenance is being managed by a waterworks super-
intendent who has direct supervision over the entire staff of the systen.
The city mayor, however, has the sole power to appoint officers and other

personnel of the system.

A complement of 50 personnel compose DAWASA's staff, The system
has an approved organization structure (See FIGURE 11.1.1}. However,
functional responsibilities and jurisdicfions have not been fully defined
and enforced in accordance with the said structure. Thus, it is a usual
happeﬁings that the personnel holding the position of clerks, bill col-
lectors, meter readers and pump operators are actually executing the duties
of plumbers, plumber helpers and laborers, or vice versa. This practice
often proves detrimenfél to the efficient operation of the system hecause
said personnel are performing jobs where they are not qualified or properly

trained.

Another major constraint affecting the smooth operation of the
system 1is inadequate financing. Although the system is supposed to be
self-liquidating, its budget 1is dependent on the budget appropriation
provided by the Sangguniang Panlungsod. Salary level remain low and DAWASA
officials find it hard to attract qualified and well-trained persons
required to augment the capability of its staff. Also, the system does not
have an effective training program for the development of its available
manpower, In general, the same factors are also causing the present

system's low level of water service,

it -1
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City Ordinance No. 5, serles 1932 sets the rules and regulations
governing the waterworks system and its operations Baslcally, the ordi-

nances is still in effect except for some amendments specifically with
regard to water rates and fines,

1.2 PROPOSED ORGANTIZATION STRUCTURE

11.2.1 Introduction

. The proposed organization structure for tﬁe Dagupan City Water-
works'System:iS'the-water'district structure. The JICA Study Team believes
that the ‘water system with regard to the water district organization
structure can be expected'to'be successful 1f policy makers keep the con-
tinuity of policy and consistent enforcement thereof, its'fihanéial in-
dependence aﬁd ‘business~like management by " to capable, qualified and
protect reguiarly trained personnel and also freedom from-political inter-

ference in 1ts operation, particularly on hiring and water rates sétting.
The JICA:Study Team, however, proposes some changes on the staff-
ing guidelines as well as the organization chart. The basic water district
‘structure, now existing, shall remain the same.
11.2,2  Examination of the LWﬂA Methodology Manual
The number -of water district employees depends primarily on the

‘total number of service connections. Based on this concept, LWUA's Method-

ology Manual proposes the following staff requirement for a water district.

1t -3



No, of Connectlons

Personnel 37006 5,000 10,000 15,000 20,000
General Manager S 1 1 1 1
Administrative Staff 7 14 20 22 23
Technical Staff 16 35 59 75 92
Commercial Staff 12 25 40 52 64
- meter readers, (6) (14) (25 (32) 42)

bill collectors, . '
inspectors ' . .
- other employees (6) (11 (15) {20) (22)
Total Staff 36 75 120 150 180
staff/1,000 . _ _
Connections - 18 - 15 12 10 . 9

Note: The above data do not include personnel for construction of new
 connections, etc: which are considered to be part of development
cost., These development expenses entail additional stéff which

is -assumed  to be 15 personnel 'per 1,000 additional service

connection.

Moreover, thé-above figures are related to a water supply sysfem
_ without treatment plant; 'If' such plant were ﬁeceésary,
additional 10 to 15 employees for each'treatment;plapt‘witﬁ'a
capacity ranging from 10,000. to 50,000 Cu.m/daf' may be

considered,

Ab0ve—indicated_tablé shows the'staffgrequireméﬁt cofrespondiﬂg
up to 20,000 connections. Therefore, we cannot use this table.to coﬁpute
the number of persomnel both for Angeles Water-Distfict and Dagupan:Water
DMstrict in 1995 and 2010, since they will apparently.Be'beyond the extent

of the table.

It is possible,_ not to mention, that it can be: estiﬁatE' the
number -of personnel exceeding 20,000, on the basis of'some assumpfioﬁ of
personnel number per 1,000 connections, But it seems to be ‘slightly

forcible,
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Therefore, JICA Study Team checked the formula derived from the
_result of a statiqtical analysis of the number of persomnel in relation to

the number of connections for 38 existing water districts for the vears
1979, 1980 and 1982,

The guidelines proposes two staffing levels. The first level has
been proposed for the period 1986-~1995; the second for the period 1996-
2010.

The upper %taffing level for the period 1996 2010 was computed
'from the formula?

log (no. of employees)' = log (no. of connections) x 0.8311 - 1.2113

See FIGURE 11.2.1 for the number of personnel needed for the
Dagupan City Water District, drawn by, using the LWUA Methodology Manual.

The lower level, whlch was assumed for the earlier period between

1986 1995, shows a 30% in staff below the calculated value,

Using the above mentioned formula, the number of personnel for
Dagupan City Waterworks Systém, if formed into a water district, could be

computed as follows:

Design Year ' No. of Employees
1995 ' 93
2010 _224

It is true that the formula presented by LWUA as a guideline in
this Qtndy is based on the result of a statistical analysis of the_existing
water district. But no evaluation has been undertaken whether the figures

WhiChfwére derived from the formula are appropriate or not.
Considering the actual scope and content of operation and manage-

ment work; the number of personnel computed from the LWUA Methodology

Manual, seems to be rather high, particularly for the year 2010,
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NUMBER OF EMPLOYEES
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FIGURE 11.2.1  PROPOSED WATER DISTRICT STAFF BY LWUA METHODOLOGY MANUAL
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In this study, therefore, a new proposal regarding the number of
personnel based on the appropriate performance of individual work is recom-

mended,
11.2.3 Propbsed Guidelines of the JICA Study Team

The task of management 1s to carry policy into effect with the
fullest efficiency within the limits assigned:; that is, to attaln maximum
performance at minimum cost. It is the duty of management to create con-
_ditions which will bring about the optimum use of all resources évailable

to the water district,

o Based on this concept, the JICA Study Team examined the present
=stfu;ture'of the existing waterworks, not only with regard to the number of
personnel, but also with regard to the quaiity of the services to be pro-
vided tp.the consumers. Also considered as a réfereﬁce were the statié—
tical data regdrding.the_numberﬁof personnel and organization structures of

waterworks systems in developed countries.

The procedure which has been adopted in this study is, at first,

to divide the organization of a water district into two main branches. -

a) The administrative and commercial division, comprising
whatever may it be termed the business management {including
matters concerning water system changes) of the water

district.

b) The engineering and technical division, having charge of the
design and construction of minor extension on improvement
works utilizing internal reserve fund; the operation,

renewal and maintenance of existing work.
Secﬁndly, the number of personnel has been computed taking into

consideration the present number of persormel now in the DAWASA and the

appropriate performance of individual work assipnment.

iy -7



TABLE 11.2.1 shows the JICA Study Team's guideline on' the per-
sonnel needed to man the proposed water district by‘scope'and content of

work.

1t was decided by JICA Study Team, to assign no bill cpllector
based on the assumption that the consumers will pay water charges directly

to. the water district or through their affiliated banks .

TABLE 11.2.2 shows the summary of the present (1986) and,'fhe.
proposed staffing pattern (1993 and 2010) for Dagupan eity.

“11.2.4 Propoéed Organization Structure

The organization structure proposed for the Dagupan City Water-

works System is basically the water district structure.

The water district will be headed by a five ﬁan_Board of Direct-
0TS, as per PD 198, whoes member will come from the various sectors of the
community and will be appointed by the mayor or governor, as the case may

be. It is this Board that will set all the paliciés of the water distfict.

The implementation of policy will be done by a General Manager
who will be appointed by the Board of Directors. '

The two elemental divisions of the system/district'wiii be:

)] Administrétive and Commercial Division

2)  Technical division

Later on, it would be necessary for the . Dagupan City Water
Distriet to create the position of Agsistant 'Genérél 'Manager. As - the
commercial operation expands; it also be neceséary and advisable to split

the Administrative and commerciél‘division into two divisions,

For the time being, hoﬁeﬁer,- the two:  division strﬁcture is

recommended and the propose& number of personnel'fnr'both divisions are:

i1 - 8
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TABLE 11.2.2 SUMMARY OF PRESENT (1986) AND PROPOSED
(1995 and 2010) STAFFING PATTERN
(DAGUPAN CITY) o

1986 1995 2010

[
]

Population Served 23,430 1483800 90,100
No. of Connections- 4,250 10,300 19,300
Supply Capacity (cu.m/d) 9,640 15,500 30,600
Length of T/D Pipeline (m) 25,000 55,000 146,000
Ne. of Pump Stations : _ 15 ) Z5 19
General manager 1 _ 1 S |
ADMINISTRATIVE AND COMMERCIAL
Assistant General manager 1 1 1
General Affairs 1 3 3
Accountancy 1 6: 6
General Services 2 9 9
Water Charges
' -Manager - 13 1
Clerk : -2 2 2
- Meter Reader - 5 7 13
B111 Collector ' 5 I -
Sub-Total - 12 10 16
Total .11 ' | .22 ' ' 35
TECHNICAL _
Assistant General Manager g - 1 1
Distribution
Manager - 1
Mechanics 1 2
Electrician - -1
Pump Operator 1 10
Reservolr Attendant - 2
Patrol - 12 2
General Maintenance ' S S 3
Sub-Total ' 2 31 39
Service Works
Manager - I
Fitter _ - 2
Meter Repairman 2 3
Plumber 11 z
Laborer _ 17 2
Sub-Total | | 30 10 1
Total 32 42 : ﬁ;'. 51
GRAND TOTAL 5 12 8]

o
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Position/Division 1995 2010

General Manager 1 1
Aduinistrative and Commercial 29 35
Technical 42 51

Total 72 87

- FIGURE 11f2;2 shows - the proposed drgaﬁization ‘chart for the
Ddgupan City Waterworks Syétem/Water District,

11.3  MANAGEMENT

11.3.1 Importance of Management

. As stated in Section 11.2.3, the task of management is to carry
pOliCy-iﬂtb action with the fullest efficiency within the limits assigned;
that 1s, to attain maximum performance at minimum cost. Tt is the duty of.
management to create conditions which will bring about the optimum use of
all resources available ﬁo the water district. Thus the scope of management

carries with it a lot of responsibilities,

“The continuous and successful operation of a water district
dependsliargEIy on the patronage of its consumers. The consumers would only
patronize a water district 1f it can provide them safe water in sufficient
quantities at all times at a cost within their Teach, Patronage of con-

sumers can be achieved through good management.
i1.3.2 Functions and Duties of Gemeral Manager/Staff
FIGURE 11.2.2.- shows the departmental organization in a medi-

um-sized water distfiét whose sources of supply are deep wells. (If its

sources afg surface water, the treatment plant ataff should he addgd-)
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Many of the functions indicated on the chart are common to the
four proposed water districts r?speLtively, although relatively small water
_districts (e. g.; Bayombong—Solano Wate1 District} may find 1t unnecessary
to departmentalize ‘during the early stage,

| .A carefully planned organization is essential to. ensure that the
needs of consumers. throughout the area can be promptly apprecilated and
efficiently met. Thus, it is also desirable that every member of the organ-
{zation not only understaﬁd and realize the significance and importance of
hiz or hgr.pafticular fﬁﬁction hut also properly dischérge that particular

function.
(1) The General-ﬁanager

Prov1ncial Water Utllitles Act of 1973 prescribes the Officers

and Employees as follows:

"éEC{ 23. The_General‘Manager. --— At the first meeting of the
Bbard, or. as soon as practicable, the Board shall appoint, by a
majOrity vote, a general manager and.shall define his duties and
fix his compensation. Said of ficer shall serve at the pleasure of
the.Boafd.-(As amended by Sec. .9, PD 768)

-SEC 24, Duties. ——- The duties of the General Manager and other
officers shall be determined and specified from time to time by
-the.Board. The ' General Manager, who shall not be a director,
'shall have-full supervision and control of the maintenance and
operation of water district facilities, with power and authority
‘to appolint all personnel of the district: Provided, that the
appointment of personnel in the superVISory level shall be sub-

E ject to approval by the Poard. (As amended by Sec. 10, PD 768)"

'Thus,'the duﬁies fall, to a large extent, within the sphere of
.administration.. The General Manager ‘should  therefore, have manégerial
abillty, and a. thorough knowledge of the administrative machine which he
:controls. Managerial ability implies the abllity to select sultably trained
or qualified staff “to delegate work and responsiblllty wisely, and to

Create and maintain a spirit of ‘co-operative enthusiasm throughout. the
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‘entire organization. The General Manager must ‘be able to co—ordiﬁate the
efforts of the several different sectlons, and should keep in close touch

with the more important matters being dealt with hy each,

" Since water 1ndustry is mainly concerned with the problems of the
collection of water, its storage, treatment (at leasL chlorination), and
distribution, 1t is most desirable that the General Managet is a chartered
civil/sanitary engineer who also ‘has managerial abiiities'on general, and

especially, financial matters.

Presently, however, the four study areas are mot yet managed as a
water district, for these systems to start out rightly, it must be able to
have a man of managerial competence and experience appoiﬁted as a General

Manager.

Therefore, the first priority should rather be_given to manageri-
al ability rather than to be an engineer. In case any other ndn~technical
person is appointed as the General Manager, the General Manager should be

assisted by a chief engineer,

Although the General Managef is fespdnsible for the day-to-day
conduct of affairs of éhe water distfict, he shoﬂld-not bécdme_too'immersed
in details, He should exercise'overﬂail supervision and control, thereby
giving himself améle time to plan the improvement/development df fhe Water
District carefully in énticipatibn'of the éonsumef's needs, and te deal

promptly with qnforeseen situations of major importaﬁce as they arise.
(2) The Administrative machine

As indicated in the FIGURE 11.2.2, the proposed organization of
the water district can be divided into two main branéhesfﬁ-- (1) the Admin-

igtrative, and (2) the Technical.

_ These two branches are in-contact‘at maﬁy points, and are so
interdependent that a hiph -degree of c0~operation'is:essential.tb ensure
coordination of effoft, economy im IWOrking,. and 'propef-balancé “between
income and expenditure. Each of these two main branches is, 1in tﬁrn,

divided into a number of subsections,
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_ As efficient administration cannot be achieved by.staff iIn water~
tight compartments, officprs in charge of departments should not only
possess a detalled knowledge of every aspect of_fhe work of theitr respec~
tive departments, but should also take an interest in, and have a general
knowledge of, the work of other departments.

In the organization depicted in functional form in FIGURE 11.2.2,
it seems not necessary to mention the scope of the individual works one by

one basis. Keynotes or recommendations are as follow:-w-
11.3.3 Problems Arising from the Transition of Administrations

Transition'f;om the existing water supply organizations to the
respective water distriets will inevitably take time. Fach water authority
then .should make necessary preparations for setting up vespective water
distficts ~dn variots aspects ~-= "legislative, budgetary, personnel 'and

" technical,
(D) Personnel

a) Appointmént qf ﬁualified personnel to the key positions is indis-
.pensable for good management of a water distriet., Generally, it
might be somewhat difficult to get well educated or qualified
‘personnel in local cities and municipalities, especially in areas
fa: from_Metro Manila. However, there are other aspects that may
make up for apparent laék of education or qualification.  These
‘are experience, the right attitude and the potential or capacity

of a person to learn,

b)Y . 1If the employées who belong to the existing water supply authori-
ties will transfer to the proposed water districts there will be

' no.displacement,.since the number of employees of the existing
.waﬁer supﬁly authorities are less than the proposed number of
personnel feduired for water districts in the target years 1990

and 2010,

'However, there may be problems on absorbing dead wood or unwanted

employees, It may be best to terminate such employees services
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at the start of the water distrlct operations so as not to com-

plicate matters further,

c) It is recommended that the experienee of the personnel who have
worked for 'a long time for the relevant water authority and are
well acquainted with - that water supply system, managsria]]y or

technically, beé made good use of

d) In the procedures for recruitment, 1f necessary, any newly formed
water dlstrict may fully utilize LWUA's assistance to obtain
desirable personnel, especially for managerial positions.. It is
expected, therefore, LWUA can use its testing system to recommend

the msst appropriate candidate as required water district.

e) Attention should. be given to procedsres _fdr the recrultment,
proper use and retention of technical persohnel’including the

egtablishment of career structures.

f) ~ Training .of personnel on all levels and categories is a vital
asPecf in relation to work performance, morale and retention~of
staff., It was disclosed: through  the study, that most of : the
staff of all the four water supply systems have not enjoyed the
benefits of any kind of training at all. Befo;e and after the
formation of -these syssems_ ints ‘water :districts, TLWUA  should
train the persomnel from the bqard of directors and =Genérai

Manager down to the plumber.

g) An information dlsseminatlon and public relations programs should
‘be developed. The water districts serves the people and needs the
support of the people, especially ‘on payment of water bills ot
when the water rates are.increased It should therefore regularly
inform and: educate its public on the plans ‘and’ programs of the

water district and on the correct usage of water,
(2) Change of Charging System
a) At present, in the waterworks of Angeles City, Dagupan'City and

Cabuyao-Sta. :Rosa-Bifian, the combined=use'of flat rate system and
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metered system is adOpted while in Bayombong~Solane only a flat

rate gystem 1s adopted because all the faucets are unmetered.

.Ih principle, the prdposed four water districts should he operat-
ed and managed on the basig of 100% metering, In accordance with
.the Letter of Instructlon No. 700, June 1, 1978, to insure cor-
rect charging of water actually consumed and discourage its

wasteful use. One hundred percent {100%) metering 1 the basis

of the water tariff structure and, in effect, iz the basis for

financial viability.

- b) To insﬁall'water mgters (including replacement of the nonfunc—
' tioniﬁg/malfunctioning meters) to all the consumers takes time.

Therefore, it'is necessary to stipulate a provisional rate regu—

lation of combined use of flat rate and metered system, fixing

_the target date by which 100% metering should be realized.

c) Since the life of water meters is about 8 years, the water dis-
trict should have a plan to replace water meters installed at
every customer once in 8§ years basis and to guarantee the budget

and manpower necessary for its execution.

11.3.4 Problems Arising from Rapid Expansion of the Systems

(1) Coordination During Construction Pericd

.According to the demand pfojection in the target year for the
Shorf Term Development, the size of the water supply systems will more than

double compared to its present size.

‘Congidering thé- répid expansion of the water supply systems,
there may be much inconvenience caused by the comstruction work, For
inétanée;ﬁto.minimize water interruption and traffic congestion caused by
'Pipeflaying-QOrk, it is necessary to develop close coordination and cooper-

5tion:between the respective water district and LWUA (Engineering Services)
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11.4 OTHER RECOMMENDATIONS

11.4.1 LWUA Assistance

fmmediatély, upon formation into water districts, it is recom-
mended that the LWUA establish an apprﬁpriaté commercial operation system
(CPS). Also, an effective employmént‘and'sustained_training programs_fdr
both WD officials and personnel should be formulated and implemeﬁted as
soon as possible. A rational public information and educatilon program

should also be undertaken by the new water districts.

_ The JICA Team also'reﬁinds that LWUA maximizés ité_assistance to
the proposed WD upon its formation., It is’axpecﬁgd';hat:af fnitial stage
the proposed WD will need LWUA's assistance in all aspeéts of its opera-
tions, {.e., finéncial, techniéal and'institutional.. It is'believed that
this package of assistance will greatly enhance the water:éystem‘s capabil-

ity to prbvide an adequate and efficient water service to the consuming

public,
11.4.2 Formation of Water Districts

Basically, LWUA is to brovide every necessary assistance when a
waterworks éystem is _formed into a watef district, 'Howevér, under the
decree that created bofh LWUA and'fhe.water district (PD 198,  as amended),
the formation of a water district is at the opfioﬁ of tﬁe 1Qcal'governments

concerned.

There is actually a very pbéitive trend towérds5the férmatidn of
water districts in the ahove-mentioned foﬁf stﬁdy areas; Members of the
Sangguniang Panlalawigan/Panlungsod have been taking an incréééing interest
in the importénce of én improved water supply system. The JICA Team be-~
lieves that LWUA can facilitate matters by making a mofe agressive brdgram
or campaign fbr water dis#rict formation:itéelf, and 1t shopld include
effective information drive to promote formation_tﬁfough=grassroots-and

media based qampaigns.
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11.4.3  Granting of Subsidy

It is also worth noting that for the effective management of Cwo
or more water districts, PD 198 provides for a “consolidation and joint
5p§ratidn" of these districts. It is believed that a merger or
consplidatibn. of thg 'facilities ot operations of two or more water
districts can lqwer the cost of operating the system., This will lead to
lowering the water rates charged .to the consumers resulting to lessening
the number of staff to run the system. If not, then the subsidy may be
granted to water districts whose construction costs may be “too high for
such districts can afford. Subsidy 1is recommended espec1a]1y when the
resultlng water rates- are Impracticably hlgh Provincial Water Utilities
Act_of 1973_(PD 198) glves a provision relating to "Government Assistance

to NonFViable Water District" in its Sec. 76.

B According to the provision, such an aid or subsidy is limited "in
such amount as LWUA may recommend, but not exceeding the cost of source

development and main transmission line."

It seems necessary to make a guideline in order to realize
releases of such fund eliminating arbitrary reduction of amount. For
'example, a guideline’ shall be made subsidize for the development of water
resources ‘that will double the quantity of the existing water source or for
systems whefe the raw conduit or transmission pipeline length exceeds 20 km

may be effective.
il.4.4 Other Legislations

Due to the increase of population and progress of the human
activities,wthe problem of sea water intrusion has gradually become a big
problem ‘in most of the ‘populous coastal ‘regions, 1i.e., Cebu, Sorsogon,

Bulacan, Cépié, Pamﬁanga, Pangasinan and Manila,

'-ﬁaguﬁan as well as Lingayen, San Carlos and other nearby
:ﬁUHiCiﬁalities are located on the downstream end of the hydrogeological
northern basin of the Central Luzon Plain, hence its present groundwater

resources are . the femainder after the abstraction of the groundwater by

.aréasslocaﬁed hydrogeologically upstream.
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‘Therefore, 1f the present groundwater exploitation‘is to-be'con-
tinued {or even be increased) in the rest of the basin, the groundwater

resources will be able to meet the future needs only for a short period,

Conside:ing the potenfial future development of.éurface;water,of
the Agno River for water source to Dagupan  City, the following should be.

studied:

a) Legislation of the ﬁecessary prdvisioﬁ regérding'to

special funding for "bulk water supply system".

bh) Legislation regarding subsidy for "costly water resources

development®.
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