6.6,3 Aquifer

| With reference to the geology, exlsting well lithologic logs and
field investigétions, an aquifer maybe identified in the recent alluvial
deposits of the Magat River in the study area as can be geen from FIGURE
6.4.2 which represents the geological cross-sections traversing the Bayom-

bong-Solane study area.

The deep confined aquifer which 1is composed of the impervious

substratum with low permeability may not be advisable for exploitation,

Hydrostratigraphy

A total of 24 well lithologic logs is available for the reconst-
ruction of the hydrogeological stratigraphy in the study area., The assgess-
ment is limited only on the shallow aquifer geometry since no well was
drilled beyond 50 m below ground surface, except LWUA~JICA well No. 40. The
absence of exploratory wells at selected areas with a primary objective of
studying geological structure has disallowed accurate analysis in this
study. However, the data collected maybe deemed sufficient to support shal-
low aquifer investigation, since the underlying strata is known to be com-
posed of Impermeahle rock units which may not be advisable for groundwater

exploitation, A geclogic cross-section is exhibited in FIGURE 6.4,2.

The stratigraphical presentation is summarized below based on the
well correlation sections as shown in FIGUREs 6.6.2 to 6.6.4.

- Cretaceous to Paleogene extrusives form the impermeable layer underly-
ing most of the area. Groundwater maybe stored between fissures but

its availability may not be quantified,

- Tor the scurce of the Borobbob Spring, the upstream portion serves as
the spring's catchment area equivalent to approximately one square
kilometer. Forest preservation 1s being taken care of by the Provin-
clal Waterworks 0ffice.
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- Alluvial deposits comprising superficial clay, silt, sand and gravel
are the main shallow groundwater reservoir. The thickness of the phre-
atic aquifer ranges from 1 to 25 meters, The lateral and vertical se-
quences are rather poor. Recharge comes mainly from the Magat River
and from the foot of the western mountain ranges. A wider area of the
phreatic &dquifer 1is recharged through the western mountain slopes,
while the surface water body contributes only to the groundwater un-
derflow along a narrow strip on the river banks, The extended water-
front of both recharge areas 1s separated by the 450 micro-Siemens/cm
contour line drawn hetween the Magat River and the national road.
Electric conductivity survey of river water was performed along the
course of the Magat River and measurements revealed values ranging
from 210 to 340 micro-Siemens/cm. However, conductivity values gather—
ed from shallow wells drilled within the study area exhibited an aver=-
age value of 600 micro-Siemens/cm, indicating separate sources of
water contributing bodies. Thus, the 450 micro-Siemens/cm was estab-

lished as the dividing front which serves as the limit of recharge.

The recent river bank sediments ave deposited on a narrow strip
along the Magat River. The sediment composition include clay, silt, sand,
gravel and boulder. The underflow of the river body contributes mainly to
the recharge of the surrounding phreatic aquifer., To obtain this water will
necessitate construction of shallow water imtake structure in the form of

infiltration well, horizontal water collector or infiltration gallery.

Pilezometric Conditions

A contour map of the piezometric water level is presented in FIG-
URE 6.6.5 based on the static water level measurements done on shallow
wells, Because of the absence of past water table data from the time when
the well was constructed until the recent study, the pilezometric movement

of groundwater cannot be made with accuracy,

Nonetheless, the piezometric contour map exhibits deductive hy-
draulic gradient along the direction of the Magat River with an average

slope of 0.0033, The Magat River flowing gradient observed at the same area
considered is 0,0036,

6 - 18



FIGURE 6.6.5
PIEZOMETRIC CONTOUR MAP
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The increasing pattern of the 1soplestic lines mavbe related to
the surrounding hills where the hydraulic gradient is expected to be two to
three times steeper compared to the downstream side. No discontinuity maybe

observed on the map.
6.6.4 Groundwater Evaluation

The evaluation of the groundwater resources cannot be made with
an acceptable degree of accuracy because of iInsufficilent data to determine

a reliable water balance.

Groundwater in the Alluvial Deposits

The alluvial aquifer in Bayombong-Solano study area 1s recharged
by direct and indirect infiltration, from precilpitation and from underflow
of the Magat River, respectively, WNeither current total recharge of the
aquifer nor future additional recharge induced by pumping can be quantified
with the avallable data. However, groundwater availability can be tenta-

tively estimated using the Darcy's law of flow,

Q.
¥m =T x ¢ x 1000 m/km

where, 0 = groundwater underflow (cu.m/sec)

T = agquifer transmissivity (average permeability
107 m/sec, thickness of aquifer 5 - 10 m)
G = gradient of the peizometric surface (0.0033)

therefore:

2
km = 14,3 - 28.5 cu.m/day/km

Thug, the fictive continuous flow across a section of 1 km is
equivalent to 0.17 - 0,33 1ps (14.3 - 28.5 cu.m/day) which reflects very

poor groundwater reserve.
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Groundwater in the Recent River Bank Deposit

The following hydrogeological parameters may be applied to the

recent river bank deposit,

- Coefficient of the permeability (k): 10_2 m/sec
-~ Average thickness of the deposit t 15 m
- Gradient of the groundwater head
along the bank : 0.0036
= Minimum surface flow recorded : 1.5 cu.m/sec
-~ Average width of the river including
bank at the upstream of Bayombong ¢ 1,500 m

Then, the groundwater flow can he tentatively estimated using the

Darcy's law of flow:

Q/1.5 km = T x G x 1500 m/1.5 km
= 70,000 cu.m/day/1.5 km

The fictive continuous groundwater flow across 1,5 km section of
the recent river bank deposits is equivalent to 70,000 ecu.m/day, On the
other hand, 129,600 cu.m/day of river flow has been recorded as a minimum
amount of flow for last 12 years, Hence, one third (1/3) of total flow can
be utilized as groundwater on the assumption of the construction of intake

structure along the side of the Riwver,
6.7 WATER QUALITY

The following facts are obtained from the water quality examina-

tion.

a) Water samples collected at the reservoir inlet (Sample No. 1), service
connection at Bayombong town proper (No. 2), and service connection imn
Solano town proper (No. 3) met physical, chemical and bacteriological
quality set forth in the National Standards for Drinking Water of the

Philippines.
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b) All the water samples at both sides of the Magat River, except Sample
No. 11 collected from a shallow well at Vista Hill, show slightly al-
kaline conditions based on the analysis of hardness and pH. The sum
of Caz+ and Mgz+ is predominant among cations. This result corresponds
to the geological characteristics (lime stone formation) in the moun-
tain side where the Borobbob Spring is located. This fact dlsc corres-
ponds to the result of high "C" value estimation that the slight alka-

line conditions of water enables the water pipes to last longer.

¢) Water samples collected from the shallow well in the flood plain of
the Magat River and from the Magat River itself indicate that the pro-
posed intake facility for future water source may not necessitate any

gpecilfic treatment of water.
A detailed study of water quality is presented in APPENDIX 6.7.1.

6.8 RECOMMENDED SOURCES

As 1t has been discussed In the previous sections, the possible
and dependable water sources in the subject area are limited to the Borob-
bob Spring and the Magat River,

In this connection, the maximum utilization of the Borobbob
Spring shall be given first priority for planning the future water supply
system. The expansion and improvement of iIntake facility at the Borobbob
Spring together with the installation of an additional transmission line
enables a total utilization of spring discharge from 6,100 cu.m/day to
11,000 cu.m/day corresponding to the meteorological conditions of respec-
tive seasons through the year, Therefore, before the water demand exceeds
the minimum discharge of 6,100 cu.m/day, the back-up water source shall be

developed to cope up with the said seasonal fluctuation of spring dis-
charge.

Beyond 11,000 cu.m/day of spring discharge, the excess of water
demand shall be obtained from the Magat River in the form of underflow
water to avoeld further water treatment. The method of water intake is re-

commended to be the infiltration gallery or radial well, both of which



intake the underflow water by same hydraulic principle. The neceasary in-
take amount in the year 2010 can be satisfied by either intake methad.

The location of the said intake structure is recommended to be
gituated in the river bank off 500 m away to the southeast from the foot of
the Vista Hill as shown in FIGURE 6.6.1.

The water treatment considered is chlorination for short term
development, Future treatment will be determined through the water quality
monitoring prior to the expansion of the water source facllity in the Phase

IT implementation.
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CHAPTER 7 ANALYSIS AND EVALUATION OF ALTERNATIVES
7.1 GENERAI,

The possible water supply alternatives are 1dentified and evalu-
ated in this chapter in order to develop the best water supply system for
the target year of 2010, Each alternative was developed and evaluated based
on the information obtalned through field surveys on the water supply
gsource/facilities and potential water sources, and the results of the

hydrogeological studies.

The future 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 consid-
erations were the cost of construction, the cost of operatlon and mainte-

nance of the water supply facilitiles.

Considering the above-mentilioned principal concepts of the alter-

native study, the following particular approaches are taken up:

~- Alternative study of water sources is first carried out for two cases
that whether or not the potential water production of the Borebhob

Spring shall be fully utilized.

- Required storage capacity of reservoir is subsequently studied for
three cases considering the maximum utilization of the existing reser—
voir. Since each alternative plan will form different configuraticen
of water sources and distribution facilities, the alternative study

was carried out considering the overall water supply facilities.

= Alternative study of phased distribution network development was
performed for the plan of distribution system as determined in the

forgoing alternative study (See APPENDIX 7.1.1).



- Masoc/La Torre area was studied separately from the above-mentioned
approaches in view of water distribution method due to the locatiomnal

conditions of this service area.

7.2 FACTORS TO BE CONSIDERED FOR ALTERNATIVE STUDY

In evaluating alternatives, considered were: water demand for
each design year, recommended water sources, design criteria for distribu-
tion system, storage requirements and locations, and other parameters

relevant to the existing and proposed systems,
7.2.1 FPlanning Stages
In studying alternatives, planning stages are considered both for

the long term and short term development of water supply system as shown

below:

Construction Phase Design Period
Phase I 1986 ~ 1995
Phage TI 1996 ~ 2010

The long term development sghall be completed during the Phase II
period, while the short term development by the year 1995,

The Phase I project is further divided into two stages; Stage I
for 1990 and Stage 2 for 1995 taking into account of practical construction
period for the required factlities, especially for internal network and

service connections,

7.2.2 Water Demand in Fach Design Year

The future water demand as projected in Chapter 5 covering baran-

gays to be served iIn the respective target years, 1s presented in TABLE
7.2.1,



TABLE 7.2,1 DEMAND PROJECTION BY BARANGAY
(DAILY AVERAGE/MAXIMUM)

(Unit: cu.m/day)

Municipality Barangay Design Tear
1990 1995 2010
Bayombong Distriet T 400 1,000 1,850
Distriect TI 190 470 870
Distriect IIT 390 520 970
District TV 310 500 920
lLa Torre 170 280 530
Masoc 170 210 450
Bonfal East 40 220 420
Bonfal Proper 80 150 680
Bonfal West 50 270 510
Sub-Total 1,800 3,820 7,200
Solano Osmefia 250 560 1,120
Quezon 180 550 1,100
Quirino 290 890 1,670
Roxas 250 780 1,570
Pob. Worth 160 270 490
Pob. South 150 300 470
Sub-Total 1,280 3,350 6,420
Dailly Average Demand 3,080 7,170 13,620
Daily Maximum Demand 4,000 4,000 17,000
7.2.3 Water Sources Comsidered

Based on the study of existing and potential water sources in

Chapter 6, the following source alternatives are established.

(1) Surface/Underflow Water

The Magat River will be the source of surface water or underflow
water., The minimum flow of surface water is about 130,000 cu.m/day at 10
years probability, while that of the underflow water is considered to be
available at about ome third (1/3) of the total water flow. In this
connection, the dailly maximum water demand in the year 2010 can still be

taken from these water sources.



From the viewpoint of water dintake method and water quality, the
utilization of underflow water is recommended bhased on the following con-

giderations:

Surface Water

o Comstructlon of intake facility will be costly owing to the wide
spread of water course,

0 Water treatment facility will be required because of the high turbid-
ity of the water.

o  Suspension of the use of the water intake facility during storms due

to high turbidity.

Underflow Water

o  Stable water quality with low turbidity 1s available since the water
is filtered in the river bed,

o Stable amount of water from the intake is available even during the
minimum flow conditions.

o Water treatment facility is not rvequired in principle.

Although a more detailed iInvestigation will be required in a
timely, a radial well may be used as the intake facility to ensure lower

construction costs.

The following are the assumptions on the radial well at this

planning stage and details are presented in APPENDIX 7.2.1.

Proposed Radial Well Deslgn Parameter
Well depth 10 m
Diameter - concrete caisson 5m (I.D))

- radial collector 10 m

Estimated discharge capacity 12,100 cu.m/day

Influence area 250 m (radius)

The water right will have to be allotted among agencies/local

govermments concerned in the future when the preoject will be implemented.



(2) Spring

The existing Borobbob Spring, with current intake amount of 4,770
cu.m/day, is to be utilized through the year 2010.

However, the potential water production of this spring wvaries
from 6,100 cu.m/day as the minimum through the year to 11,000 cu.m/day
during the rainy season. Thus, at least 1,330 cu.m/day through the year and
6,230 cu.m/day of water during the rainy season is available for further

utilization.

7.2.4 Distribution System

The study of the distribution system Includes the various alter-
native pipeline configurations and routing to arrive at the cheapest possi-
ble distribution system that can provide adequate water pressure in the

proposed service area.

{1) Pressure Zone

The ground elevation of the proposed service area for the year
2010 varies from 255 m in Solano town proper to 300 m in Masoc/La Torre
area. Because of 1ts loecation, Masoc/lLa Torre area is considered to form
one pressure zone and the rest of the proposed service area's distribution

system wlll be studied.

{(2) 8ystem Pressure

In accerdance with the LWUA Methodolegy Manual, the design 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 I1I) for the hourly maximum

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

area; 1.4 kg/sq.cm for the commer-

cial/industrial area.



During the Phase I period, a minor modification to the above-men-
tioned requirements may be adopted considering of the cost constraints as

the intermediate measure of system Improvement.

"C" value (Hazen Williams' Formula) being adopted in the said

manual 1s also given below:

#100 mm to 4200 mm : C = 110
$250 mm to #500 mm : C = 120
$600 mm and over + C =130

(3) Fire Protection

Full fire protection with adequate water pressure will be insured
during the Phase II perfiod. During the Phase T period, the existing fire
hydrants will be utilized. The criteria to locate fire hydrants set forth
in the LWUA Methodology Manual is summarized as follows:

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 appropriateness of distribution system, & 22 1/sec
of fire fighting water from each of two adjacent fire hydrants in the
residential area as required In the LWUA Methodology Manual will be checked

by the computer-alded network analysis.

(4) Storage Facilities

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

schemes:



~  DNally maximum supply and maximum storage,
~  Intermediate supply and storage (150% of the daily maximum sup-
ply), and

-  Peak hour supply and minimum storage,

The location of storage facilitles will also be studied In re-
lation to the location of major demand areas and necessary dlameter of

distribution plpes.

{5) Distribution Network

The most optimum distribution network will be determined from the
view point of the least cost construction by means of the computer-aided
network analysis by taking into account the afore-mentioned criteria of

distribution system.

(6) Equipment/Materlals and Unit Costs

The uvnit costs of water supply equipment and materials were in-

quired both in Manila 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 dis-
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 1t 1s concluded that the said Manual be referred to estimate the

project cost.

With regard to pipe materials, PVC pipe for diameters up to 150
mm and steel pipe for diameters of 200 mm and above are utilized in this

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



7.3 ALTERNATIVE STUDY OF WATER SUPPLY SYSTEM

7.3.1 Water Source and Transmission

(1) Development of Alternatives

Even if the total production of the Borobbob Spring is fully
utilized, it will still not be sufficient for the year 2010, Water produc-
tion shall be supplemented utilizing the underflow water in the Magat

River,

Water source alternatives are therefore to determine whether or
not the further utilization of the Borobbob Spring is economical, In devel-
oping alternative plans, it is assumed that the water from the Magat River
be pumped up to the ground reservolr to be constructed on the Vista Hill
for distribution by gravity, The description of alternative plans is as
follows and the schematilc diagram is shown in FIGURE 7.3.1.

Alternative S-1 : No increase in the intake amount from the Borobbob Spring

0 The existing transmission line from the Borobbob Spring to the exist-
ing reservolr has a diameter of 200 mm with a total length of 4,300 m
with 80.8 m of the difference of ground elevations. When a planned
"C" wvalue of 110 is applied to this pipeline, it has a capacity to
convey 4,490 cu.m/day of water, Although an average of 4,770 cu.m/day
was determined through the fileld survey, the estimated 4,490 cu.m/day
is adopted for the planning purpose.

o Based on the above premise, it is estimated that approximately 12,510
cu.m/day (17,000 ecu.m/day ~ 4,490 cu.m/day) which is the daily maximum
water demand in the year 2010 shall be obtained from the Magat River.
To cope with this water demand, two units of radial wells (5 m I.D.
and 10 m depth) with pumping facilities will be required.



ALTERNATIVE §-1

BORCBBOB SPRING (Q=4,490cu.m/day)

$200 4,300m (Existing}

VISTA_HILL EXISTING RESERVOIR

New \Reservoir

4300 1,200m (Existing)

BAYOMBONG
LL T 77
/S LSS
1,750m  / / // // 7 #250 1,050m (Existing)
Radial Well yaVaaya
85m D=10m "]
R0 * ™ TO SOLANO

Pumps 37kw x 3
MAGAT RIVER (Q=12,510cu.m/day)

ALTERNATIVE §-2

Dry Season  6,100cu.m/day
BOROBBOB SPR'NG(RaIny Season 11,000cu.m/day
$200 4,300m (Existing)

$25C 4,300m (New)

VISTA HILL EXISTING RESERVOIR

Reserveir

e 4300 1,200m (Existing)

250 1.200m (New)
savavgong \ | #270 1,200m (Nev

#250 1,050m (Existing)
@300 1,100m (New)

Radial Well
#5m D= 10m $350 TO SOLAND
P - 650m
Pumps 27kw x 4
MAGAT RIVER (Dry Season 10,900 cu.m/day

Rainy Season 6,000 cu.m/day

FIGURE /.2.1
WATER SOURCE ALTERNATIVES




Alternative 3-2 : Maximum utlilization of the Borobbob Spring

o Through the improvement and expansion of the intake box of the Borob-
bob Spring, the entire spring discharge (6,100 cu.m/day through the
year and 11,000 cu.m/day in rainy season) will be conveyed to the

exldsting reservoir.

o Additional pipe requirement will be #4250 wmm transmisslon line for
4,300 m length from the Borobbob Spring to the existing reservoilr and
distribution main (#4300 mm for 1,100 m and ¢250 mm for 1,200 m) from

the existing reservoir to Bayombong town proper.

o To supplement the water productlon of the Borobbob Spring, 6,000
cu.m/day (ralny season) to 10,900 cu.m/day {(dry season) shall be
obtained from the Magat River as follows:

Dry season 17,000 -~ 6,100
Rainy season 17,000 - 11,000

it

10,900 cu.m/{day {5 months)
6,000 cu.m/day (7 months)

)

The required water source facilities are two units of radial wells (5

m I.D. and 10 m Depth) with pumping equipment.
(2) Cost Comparisen
The construction cost together with operation and maintenance
costs for 15 years period are estimated at the 1986 price level excluding
common facilities, 1.e., power sub-station, distribution reservoilr and dis-

tribution network, as shown in TABLE 7.3.1.

Based on the above cost comparison, Alternative S§-2 is selected

as the most optimum plan for water source development,
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TARLE 7.3.1

COST COMPARISON OF WATER SOURCE ALTERNATIVES

Required Facilities Quantity Unit Gost (in?ggo)
Alternative 8-1
1. Water Source (8x1,000)
Radial Well ( 5 m I.D.,
10 m Depth) 1 unit 1,240 1,240
Pump House (H=30m, Q=145 1/s) 1 unit 948 948
Pumps (37 kw) 241 units 442 1,326
(1 for standby)
Sub~Total 3,514
2. Transmission Line
Radial Well — Vista Hill {Peso/m)
- Bayombong : ¢500 mm 2,350 m 1,330 3,126
$400 mm 650 m 970 631
Sub-Total 3,757
3. Operation and Maintenance {(Paso/MM)
Salary (4 persons) 15 years 920 662
(Peso /KWH)
Energy (30mm x 9,111 cu,m/day) 6,854 MWI 2.11 14,462
Maintenance (10% of Construc-
tion Cost) - - 727
Sub-Total 15,851
TOTAL 23,122
Alternative §~2
1. Water Source (#x1,000)
Spring Box Rehabilitation I unit 4Q 40
Radial Well (5 m I.D.,
10 m Depth) I unic 1,240 1,240
Pump House (H=30m, Q=126 1/s) 1 unit 860 860
Pumps (22 kw) 3+1 units 358 1,432
{1 for standby)
Sub~-Total 3,572
2. Transmission Line (Peso/m)
Spring - Reservolr; #250mm 4,300 m 630 2,709
Reservoir - Bayombong; #300 mm 1,100 m 750 825
$250 mm 1,200 m 630 756
Radial Well -~ Vista Hill
~ Bayombong; #500 mm 2,350 m 1,330 3,126
¢350 mm 650 m 900 585
Sub-Total 8,001
3. Operation and Maintenance {Peso/MM)
Salary (4 persons) 15 years 920 662
Energy (30m x 750/cu.m/day (Peso /KWH)
% 5 months) 2,351 MWH 2.11 4,961
(30m x 260/cu.m/dav
% 7 months) 1,141 MWH 2.11 2,408
Maintenance (10% of
Construction Cost) - - 1,157
Sub-Total 9,188
TOTAL 20,761
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7.3.2 Distribution System

(1) Development of Alternatives

The Masoc/La Torre service area 1s situated at higher ground
elevation and 1s geographically isolated from the other service areas. The
alternative study for the distribution system iz therefore made for two of

service area groupings,

Bayombong town proper, Bonfal area and Solano town proper

Three alternatives in optimizing the supply rate and storage
volume are considered, 1In developing altermative plans and in comparing

their costs, several assumptions are taken into account as follows:

a Water from the Magat River will be pumped divectly to the veservoir
where sufficient contact time for chlorination is attained,

o Chlorinators will be installed at the reservoirs.

0 Data on heads of pumps are based on the computer—aided hydraulic

simulation.

o All items common to all alternatives are not included in the compara-

tive study.

Major concepts of three alternatives are:

Alternative D-1
Alternative D-2
Alternative B3

Daily maximum supply and maximum storage
Intermediate supply and storage
Peak hour supply and minimum storage

ar ev aa

For the first two alternatives, the required operational storage
has been determined according to the LWUA Methodology Manual as described
in the previous section. In addition to this, an emergency storage equal to
two hours of the daily maximum water demand is considered common to all
three alternatives. No extra operational storage is required for Alterna-

tive 3 as the peak hour water demand will be met by the water sources,
Along with the above-mentioned concepts, five alternative plans

for the distribution system with different storage capacities are developed
to meet the water demand in the year 2010, Detailed descriptions of the
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five alternatives are given below and the schematic diagrams are presented

FIGURE 7.3.2. 1In the selection of major pipeline routes, the existing and

planned road conditions are fully taken into account including the route

with the shortest length and the route that passes the major demand areas

in the proposed service area.

Alternative D-1-(1)

0

A total of 3,970 cu.m storage requirement will be secured by the use
of the existing reservoir (1,900 cu.m) and the construction of addi-

tional new reservoir (2,100 cu.m) on the Vista Hill.

Additional water sources will be secured by the improvement and expan-—
sion of Intake box at the Borobbob Spring and the construction of a
radial well (5 m I.D., 10 m depth) in the upstream of the Magat River.
A total of 17,000 cu.m/day on the daily maximum basis will be secured

as follows:

Water Sources Dry Season Rainy Season
Borobbob Spring 6,100 cu.m/day 11,000 cu.m/day
Radial Well 10,900 " 6,000 "

(Magat River)

Alternative D-1-(2)

o

A total of 3,970 cu.m storage requirement will be secured by the use
of existing reservoir (1,000 cu.,m) and the construction of additienal
new reservoir (2,100 cu.m) near Bonfal area which will serve for

Beonfal area and Solano town proper.

The required storage capacity of the new reservoir 1s determined as a
balance between the total storage requirement (3,970 cu.m) and the
storage capacity of existing reservoir (1,900 cu.m) since the proposed
service area forms one integrated distribution system as inter-con-
nected by the existing distribution main. On the other hand, when the
water demand in Bonfal area and Solano town proper is solely managed
by the new reservolr, the required storage capacity will be 2,440

cu.m.

Water source development plan is same as Alternative D-1-(1).
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ALTERNATIVE p-1-(1)

~ . 6,100cu.m/day in Dry seascn

< »

Zl\BOROBBOB SPRING (11,000cu.m/day in Rainy season
N

™~
N MASOC/LA TORRE

\
N\

Existing Reservoir (1,900 cu.m)

VISTA HILL

$¢300, 1,200m (Existing)
$250, 1,200m (Proposed)

(¢250, 1,050m(Ex.)

$300, 1,100m(Pr.)

#350 Pressure Control Valve
#250, 2,800m(Ex. ) SOLANG
#400, 2,800m{Pr.) vy

féé%? $250, 2,150m(Existing)

BONFAL 4350, 2,150m(Proposed)

Pronosed Reservoir {

{2,100 cu.m)

$500
600m 500  BAYOMBONG

, 750m ot
Radial Well %
#5m D=10m ]
Pumps 2Z2kw x 4 x 30m @350
MAGAT RIVER ' 650m
{10,900 cu.m/day in Dry

6,000 cu.m/day in Rainy

ALTERNATIVE D-1-(2)

/\ BOROBEOB SPRING ( 6,100cu.m/day in Dry season
N 11,000cu.m/day in Rainy season

~ MASOC/LA TORRE

Existing Reservoir
(1,900cu.m)

$300, 1,200m{Existing)
$250, 1,200m(Proposed)

Pressure Control Valve, @350 -

(6250, 1,050m(Ex.)
// $150, 1,100m(Pr.)

Proposed Reservoir w/Booster Pump

$#400, 5,300m

g4 ] '
Egﬁ'angg;' (6250, 2,800m(Ex.) | 2. (5omEx)
Pumps 15kw % 4 % 19m dzooﬁ ZrBOOm(Pr')BONFAL éBSO, 2,150"\(Pr.)

MAGAT RIVER

10,900 cu,m/day in Dry

( 6,000 cu.m/day in Rainy

FIGURE 7.5,2(a)
ALTERNATIVE DISTRIBUTION SYSTEMS
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ALTERNATIVE D-2-(1)

6,100 cu.m/day in Dry season

A, BOROBBOB SPRING (\* 000 cylm/day In Reiny season

N
N :
~\\\ MASOC/LA TORRE

#600, 3,000
#300, 1,200m(Existing)
$250, 1,200m(Proposed)

BAYOMBONG
$250, 1,050m(Ex.)

Radial Wells : $300, 1,100m(Pr.)
#5m,D=10m x 2 52222255 SOLANO
H @ Pumps 44kw x 6
2 X 55m 450, 2,800m{Ex
- y 4y FIEETT
MAGAT RIVER (4350, 2.800m{Pr. 722722 | 4250, 2,150m(Ex.)

19,400cu.m/day in Dry

(14,500cu.m/day in Rainy

EOMFAL #350, 2,150m(Pr.)

ALTERNATIVE D-2-(2)

6,100 cu.m/day in Dry season

ZS\BOROBBOB SPRING {11,000 cu.m/day in Rainy season

N LA TORRE

Existing Reservoir (1,900 cu.m)

$#300, 1,200m{Existing), |
#3100, 1,200m(Proposed?

%250, 1,050m(ExisTing)

8250, 1,IOOm(Propos¢q} Pressure Control Valve, $350

($250, 2,800m(Ex.)  SOLANG
$400, 2,800m(Pr.) :

4600, 2,200m

$400

Radial Wells 650m

éEm, D=10m x 2
Pumps 2Zkw x 5 x 30m
MAGAT RIVER
(21,470cu.m/day in Dry
16,050cu.m/day in Rainy

$250, 2,150m(Ex.?}

BONFAL #$350, 2,150m(Pr.)

FIGURE 7.3.2(B)
ALTERNATIVE DISTRIBUTION SYSTEMS

7-15




Alternative D-2-(1)

0 Additional new reservoir is mnot considered, except for the use of

exigting ome (1,900 cu.m).

o  Additional water sources will be secured by the Improvement and expan-
sion of intake box at the Borobbob Spring and the construction of two
radial wells with increased capacity (5 m I.D., 10 m depth) in the
upstream of the Magat River. A total of 25,500 cu.m/day (150% of the
dally maximum water demand) will be transmitted to the existing reser-

voilir as follows:

Water Sources Dry Season Rainy Season
Borobbob Spring 6,100 cu.m/day 11,000 cu.m/day
Radial Well

(Magat River) 19,400 " 14,500 "

Alternative D-2-(2)

o Only the exilsting reservolr will be used as same as Alternative D-2-

(.

o Additional water sources will be secured by the same manner as Alter=-
native D-2-(1). However, the spring water will be distributed via the
existing reservoir (6,000 cu.m/day in dry season and 11,000 cu.m/day
In rainy season), while the river water will be directly distributed
to the service area from radial wells on the peak hour water demand

basis (21,470 cu,m/day in dry season and 16,050 cu.m/day in rainy

season),

Alternative D-3

0 Only the existing reservoir will be used as the emergency storage.

o Additional water sources will be secured by the same manner as Alter-
native D-2-(1)/(2). The spring water will also be distributed via the
exlsting reservolr as described in Alternative D-2~(2) (6,100 cu.m/day
in dry season and 11,000 cu.m/day in rainy season), while the river
water will be directly distributed to the service area from radial
wells on the peak hour water demand basis {22,100 cu.m/day in dry

season and 17,200 cu.,m/day in rainy season),
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Among the above-mentioned five alternatiwves, the system configUm
ration of Alternative D-3 i1s more or .less same as that of Alternative
D~-2~-(2), though the former case requires larger capacity of pumps than the
latter one to cope with the peak hour water demand., In this regard, it 1s
apparent that Alternative D-3 costs higher than Alternative D-2-(2) and
therefore, Alternative D-3 is excluded from the cost comparison of alterna-

tives.

Major system configuration of the remaining four alternatives are
presented in TABLE 7.3.2 to TABLE 7.3.5.

TABLE 7.3.2 REQUIRED FACILITIES OF DISTRIBUTION SYSTEM
ALTERNATIVE D-1-(1)

Requilred Facilities Dimension Quantity

1. Water Source

Radial Well 5m I.D. x 10 m depth I unit

Pump House (H=30 m, Q=126 1/sec) 1 unit

Pumps 22 kw 4 units

(1 for standby)

mmmmm Power Sub—Station _________ 100 Kva . loumit
2. Reservoir/Treatment

Reservoir (Vista Hill) 2,100 cu.m 1 unit

Chlorinator (constant flow) 22 kg/day 2 units

Access Road (gravel base +
_______ asphalt pavement) 3.5 mWidth 400w

3. Transmission/Distribution Main
Magat River - Reservoir

(Vista Hill) ¢500 mm 600 m
Water Hammer Protection Surge Tank 3 units
Air Valve + Strainer 3 units
Distribution Main
Pipe $500 mm 1,750 m
$400 mm 2,800 m
¢350 mm 2,800 m
$#300 mm 1,100 m
#250 mm 1,200 m
Valve 400 mm 1 pec,
#350 mm 2 pes
#300 mm I pc.
¢250 mm 2 pes.
Flow Meter 3400 mm 1 pe.
¢350 mm 1 pc.
Pressure Control Valve $350 mm 1 pe.
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TABLE 7.3.3 REQUIRED FACILITIES OF DISTRIBUTION

SYSTEM ALTERNATIVE D~-1-(2)

Required Facilities " Dimension Quantity
1. Water Source
Radial Well 5m I.D, x 10 m depth 1 unit
Pump House (H=15 m, Q=126 1/sec) I unit
Pumps 15 kw 4 units
' (1 for standby)
Power Sub-Station 75 KVA I unit
2. Reservolr/Treatment
Regervoir (Vista Hi1l) 2,100 cu.m 1 unit
Chlorinator (constant flow) 22 kg/day 2 unita
Booster Pump Station H=25 m, Q=209 1/s 1 unit
Power Sub-Station 150 KVA 1 unit
3. Transmission/Distribution Main
Magat River =~ Reservelr (Bonfal) #4400 mm 5,300 m
Distribution Main
Pipe : $450 mm 100 m
@350 mm 2,150 m
$250 mm 1,200 m
$200 mm 2,800 m
#150 mm 1,100 m
Valve $350 mm 1 pe.
#250 mm 2 pcs.
$#200 mm 1 pe.
150 mm 1 pec.
Flow Meter #4000 mm 1 pe.
$350 mm 1 pe.
Pressure Control Valve $350 mm 1 pc.
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TABLE 7.3.4 REQUIRED FACILITIES OF DISTRIBUTION SYSTEM
ALTERNATIVE D~2-(1)

Required Facilities Dimension Quantity

1. Water Source

Radial Well 5m I.D. x 10 m depth 2 units
Pump House (=55 m, Q=112 1/sec) 2 units
Punps 44 kw 6 units

(1 for standby)
Power Sub-Station 300 KVA 1 unit

2. Reservoir/Treatment

Chlorinator (constant flow) 45 kgfday 1 unit

3. Transmission/Distribution Main
Magat River - Existing Reservolr #4600 mm 3,000 m
Water Hammer Protection Surge Tank 3 units

Air Valve 4 Strainer 3 units
Distribution Main

Pipe #400 mm 1,200 m
$#350 mm 4,950 m
¢300 mm 1,100 m

Valve ¢350 mm 2 pes.
¢300 mm l pe.
$250 mm 2 pes,

Flow Meter #400 mm 1 pe.

$250 mm 1 pc.
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TABLE 7.3.5 REQUIRED FACILITIES OF DISTRIBUTION SYSTEM
ALTERNATIVE D-2~(2)

Required Facilities Dimension Quantity
1. Water Source
Radial Well 5m I.D. x 10 m depth 2 units
Pump House (H=30 m, Q=124 1/sec) 2 units
Pumps 22 kw 6 units
(1 for standby)
Power Sub-Station 150 KVA 1 unit
2. Reservoir/Treatment
Chlorinator {(constant flow) 22 kg/day 2 units
3. Transmisslon/Distribution Main
Magat River — Bayombong $600 mm 2,200 m
Distribution Main
Pipe #400 mm 3,450 m
#350 mm 2,150 m
#250 mm 1,100 m
4100 mm 1,200 m
Valve ¢400 mm 2 pes,
#350 mm I pc.
$250 mm 3 pes.
Pressure Control Valve @350 mm 1 pc.
Flow Meter $400 mm 1 pe.
$300 mm 1 pe.
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Masoc/La Torre area

For the supply to Masoc/La Torre area, the following premises are

established prior to the development of alternative plans:

- Water shall be distributed wvia the reservoilr in order tc attain more
than 20 minutes of contact time for chlorination.

- Storage volume of the reserveir is considered equivalent to the emer-
gency storage only since the water source for this sgervice area is the

Borobbob Spring which will provide continuous supply.

Based on the above premises, three alternative plans are develop-

ed as follows:

Alternative ML-1

o Water will be branched near the Masoc Elementary School at about 310 m
from the ground elevation of the transmission lime conveylng the water
from the Borobbob Spring to the existing reservoilr.

0 An additional reservoir will be constructed near the Masoc Elementary
School to receive the branched water.

o Masoc/La Torre area will be solely served by the new reservoir through

the new distribution lines.

Alternative ML-2

0 Water source and additional reserveir are same as Alternative ML-1,
however these facilities will serve only Masoc area through new dis-—
tribution lines,

o La Torre area will be served by the existing reservolr through new

distribution lines,

o New distribution lines of Masoc and La Torre areas will be inter—-con-—

nected.

Alternative ML=-3

0 Masoc/La Torre area will be served by the existing reservoir through

new digstribution lines,
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ALTERNATIVE ML-1

_ _éﬁ\\BOROBBOB SPRING

N _ #4300 50m w/Pressure Reduction Valve

New Reservoir
{110cu.m)

~
\éépo 200m
w/Chlorinator

@150 700m
$250 800m

T T T/ EXISTING RESERVOIR

ALTERNATIVE ML-2

é BOROBBOB SPRING

\\>¢200 50m w/Pressure Reduction Yalve

N
AY
\ @200 200m :
< /
\ %150 700m

$#150 500m

@200 300m
EXISTING RESERVOIR

Mew Reservoir S

(50cu.m)
w/Chlorinator

150 800m

$150 800m

ALTERNATIVE ML~3

Z:{ BOROBBOB SPRING

#250 800m #150 700m

$300 500m

8250 80Cm 4300 300m

EXISTING RESERVOIR

FIGURE 7.3,3  ALTERNATIVE DISTRIBUTION SYSTEMS
FOR MASOC / LA TORRE AREA
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The plpe diameters of the distribution network of each alterna-
tive are determined based on the computer-alded hydraulic simulation,
Schematic diagrams and system configurations of these alternatives are
ghown in FIGURE 7.3.3 and TABLE 7.3.6, respectively.

TABLE 7.3.6 CONFIGURATION OF DISTRIBUTION SYSTEM
ALTERNATIVES FOR MASOC/LA TORRE AREA

Required Facilities Alt, ML-1 Alt, ML-2 Alt, ML-3
Reservolr 110 cu.m 50 cu.m -
Chlorinator (constant flow) 22 kg/day 22 kg/day -
Distributlon Line

Pipe : ¢300 mm 200 m - 800 m
¢250 mm 1,600 m - 2,100 m
$200 mm 500 m 1,300 m -
¢150 mm 1,250 m 2,500 m 700 m
$100 mm - 50 m -

Valve: ¢300 mm 1 pe. - 3 pes.
#250 mm 5 pes. - 7 pes.
$200 mm 2 pcs. 4 pes, -
#150 mm 4 pes. 8 pes. 2 pes.

Pressure Control Valve $150 mm, 1 pec. 4100 om, I pc., -

{2) Cost Comparison

The cost comparison of the distribution system alternatives
includes the cost for operation and maintenance for a 15 year perlod at the
1986 price level. The unit costs adopted for the cost estimates are based
on the TWUA Methodology Manual,

Bayombong town proper, Bonfal area and Solano town proper

A summary of cost comparlson of four alternatives 1s given in
TABLE 7.3.7 and 1its detailed breakdown is shown {in TABLE 7.3.8 to TABLE
7.3.11,
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TABLE 7.3.7 COST COMPARISON OF ALTERNATIVE DISTRIBUTION SYSTEMS

Unit : R x 1,000

Facilitles Alt, D-1-{1) Alt. D-1-(2) Alt, D=2-(1) Alt, D-2-(2)
Construction Cost
Water Source 6,037 5,786 9,966 8,908
Reservolr/Treatment 3,433 8,929 119 196
Transmission/
Distribution 11,593 10,732 12,339 10,824
Sub-Total 21,063 25,447 22,424 19,928
Operation &
Maintenance Cost 10,469 13,365 16,412 10,024
TOTAL 31,532 18,812 38,836 29,952

Based on the above cost comparison, Alternative D-2-(2) is se-

lected as the most optimum configuration of the distribution system in the

subject service area.
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TABLE 7.3.8 COST ESTIMATES OF ALTERNATIVE D~1-(1)

Required Facllities Quantity Unit Cost Cost
(®) (#x1,000)

Construction Cost
1. Water Source

Radial Well 1 unit 1,240,000 1,240
Pump House 1 unit 860,000 860
Pumps (22 lew) 4 units 358,000 1,432
Power Sub-Station (100 KVA) 1 unit 2,505,000 2,505

Sub-Total 6,037

2. Reservoir/Treatment

Reservolr 2,100 cu.m - 2,661
Chlorinator (22 kg/day) 2 units 98,100 196
Access Road (3.5 m Width) 400 m 1,440 576

Sub-Total 3,433

3, Transmission/Distribution Main
Magat River ~ Reservolr

{600 mm) 600 m 1,330 798
Surge Tank 3 units 150,000 450
Alr Valve -+ Strainer 3 units 40,000 120
Distribution Main
Pipe : ¢500 mm 1,750 m 1,330 2,327
¢400 mm 2,800 m 970 2,716
#350 mm 2,800 m a00 2,520
#300 mm 1,100 m 760 836
3250 mm 1,200 m 630 756
Valve  ¢400 mm 1 pc. 95,200 a5
¢350 mm 2 pecs., 74,400 149
@300 mm 1 pc. 34,800 35
#250 mm 2 pcs., 11,200 22
Flow Meter
$400 mm 1 pc. 215,000 215
#350 mm 1 pc. 164,000 164
Pressure Control Valve,
#350 mm 1 pc. 390,000 390
Sub~Total 11,593
TOTAL 21,063

Operation & Maintenance Cost (15 years)
Salary (2 persons x

3 facilicies) 15 years 920/MM 994

Energy : Dry Season 2,351 MWH 2.11/XWH 4,961

Rainy Season 1,141 MWH " 2,408

Mailntenance 10% of Construc- - 2,106
tion Cost

TOTAL 10,469

GRAND TOTAL _ 31,532
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TABLE 7.3.9 COST ESTIMATES OF ALTERNATIVE D-1-(2)

Required Facilities Quantity Unit Cost Cost
(®) (Bx1,000)

Construction Cost

1. Water Source

Radial Well 1 unit 1,240,000 1,240
Pump House 1 unit 860,000 860
Pumps (15 kw) 4 units 314,000 1,256
Power Sub-Station (75 KVA) 1 unit 2,430,000 2,430
Sub~Tatal 5,786
2. Reservoir/Treatment
Reservoir 2,100 cu.m - 2,661
Chlorinator (22 kg/day) 2 units 98,100 196
Booster Pump Station 1 unit 3,492,000 3,492
Power Sub-Station {150 KVA) 1 unit 2,580,000 2,580
Sub-Total 8,929
3. Transmission/Distribution Main
Magat River - Reservolr
(4400 mm) 5,300 m 970 5,141
Distribution Main
Pipe : 4450 mm 100 m 1,160 116
$350 mm 2,150 m 200 1,935
$250 mm 1,200 m 630 756
¢d200 mm 2,800 m 520 1,456
#150 mm 1,100 m 410 451
Valve #350 mm 1 pe. 74,400 74
$250 mm 2 pcs. 11,200 22
$200 mm 1 pc. 6,700 7
$150 mm 1 pe. 5,300 5
Flow Meter
$400 mm 1 pe. 215,000 215
¢350 mm 1 pe. 164,000 164
Pressure Control Valve,
$350 mm 1 pe. 390,000 390
Sub-Total 10,732
TOTAL 25,447

Operation & Maintenance Cost (15 years)

Salary (2 persons x

3 facilities) 15 years 920/vM 994
Energy : Dry Season
~ Well 1,176 MWH 2.11/KUH 2,481
- Booster Pump 1,959 MWH " 4,133
Rainy Season
- Well 571 MWH " 1,205
~ Booster Pump 951 MWH " 2,007
Maintenance 10% of Construc- - 2,545
tion Cost
TOTAL 13,365
GRAND TOTAL 38,812
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TABLE 7.3,10

COST ESTIMATES OF ALTERNATIVE D-2-(1)

Required Facilities Quantity Unit Cosgt Cost
{(®) (Bx1,000)
Construction Cost
1. Water Source
Radial Well 2 units 1,240,000 2,480
Pump House 2 units 923,000 1,846
Pumps (44 kw) 6 units 470,000 2,820
Power Sub-Station (300 KVA) 1 unit 2,820,000 . 2,820
Sub~Total 9,966
2, Remervoir/Treatment
Chlorinator (45 kg/day) 1 unit 119,100 119
Sub-Total 119
3. Transmission/Distribution Main
Magat River - Reservoir
{$600 mm) 3,000 m 1,600 4,800
Surge Tank 3 units 150,000 450
Alr Valve + Strainer 3 units 40,000 120
Distribution Main
Pipe : 4400 mm 1,200 m 970 1,164
$¢350 mm 4,950 m 900 4,455
#300 mm 1,100 m 760 836
Valve  ¢350 mm 2 pcs, 74,400 149
¢300 mm 1 pe. 34,800 35
@250 mm 2 pes. 11,200 22
Flow Meter
$400 mm 1 pe. 215,000 215
¢250 mm 1 pc. 93,000 93
Sub-Total 12,339
TOTAL 22,424
Operation & Maintenance Cost (15 years)
Salary (2 persons x
3 facilities) 15 years 920/MM 662
Energy @ Dry Season 4,310 MWH 2.11/KWH 9,094
Rainy Season 2,092 MWH " 4,414
Maintenance 10% of Construc-— - 2,245
tion Cost
TOTAL 16,412
GRAND TOTAL 38,836
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TABLE 7.3.11 COST ESTIMATES OF ALTERNATIVE D~2-(2)

Required Facilities Quantity Unit Cest Cost
(®) (Bx1,000)
Construction Cost
l. Water Source
Radial Well 2 units 1,240,000 2,480
Pump House 2 units 850,000 1,700
Pumps (22 kw) 6 units 358,000 2,148
Power Sub-Station (150 KVA) 1 unit 2,580,000 2,580
Sub=Total 8,908
2. Reservoilr/Treatment
Chlovinatoy (22 kg/day) 2 units 98,100 196
Sub-Total 196
3. Transmission/Distribution Main
Magat River — Bayombong
{$600mm) 2,200 m 1,600 3,520
Distribution Main
Pipe : 4400 mm 3,450 m 970 3,347
$350 wm 2,150 m 900 1,935
$250 mm [,100 m 630 693
¢100 mm 1,200 m 250 300
Valve  ¢400 mm 2 pes. 95,200 190
#350 mm 1 pe. 74,400 74
¢250 mm 3 pes. 11,200 34
Pressure Control Valve, '
$350 mm 1 pe. 390,000 390
Flow Meter
@400 mm 1 pe 126,000 126
$250 mm 1 pe. 215,000 215
Sub-Total 10,824
TOTAL 19,928
Operation & Maintemance Cost (15 years)
Salary (2 persons x
2 facilities) 15 years 920 /MM 662
Energy t Dry Season 2,351 MWH 2.11/xvWH 4,961
Rainy Season 1,141 MwH n 2,408
Maintenance 10% of Construc- - 1,993
tion Cost
TOTAL 10,024
GRAND TOTAL 29,952
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Masoc /La Torre area

The cost comparison of three alternatives 1is ghown in TABLE
7.3.12, Aside from the cost advantage of Alternative ML-3 against other
alternatives, Alternative ML-3 has a potential advantage on i1its system
configuration for the absence of any mechanical and electrical equipment in
this specific system greatly lessens daily tasks of operation and mainte-
nance and increases the advantage from the iIntegrated system operation at
the existing reservoilr. Likewlse, Alternative ML-3 1s selected as the most

optimum distribution system for Masoc/La Torre area.
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7.3.3 Phasing of Distribution Network Development
(1) Development of Alternatives
From the view polnt of economical and flexible implementation of
distribution network, two alternative phasing plans (single and parallel

pipeline alignments) are developed as follows:

Alternative D-2-(2)-A : Single Pipeline Alignment

o The most optimum network configuration to allow the peak hour water
flow in the year 2010 is first determined by means of the computer-—

aided hydraulic simulation which was made in the previous section.

o Distribution pipes to be required in the Phase I service area are then

identified from the above-mentiocned network configuration.

o The Phase 1II distribution network will be completed by installing

additional pipes for the area to be served in this period,

Alternative D-2-(2)~A : Parallel Pipeline Alignment

o Based on the optimum route of distribution pipes as determined in the
previous sgection, the least cost network configuration, which is
mainly pipe sizes, is determined to satisfy a minimum of 0.7 kg/sq.cm
of water pressure under the peak hour water flow of the Phase I water

demand,

o  For the Phase II water demand, additiomal pipes wherever necessary for
augmenting the distribution capacity to cope with all the criteria set
forth in the LWIUA Methodology Manual are determined. Likewise, several
pipeline routes will form a parallel pipeline alipgnment.

The configuration of alternative distribution network by const-

ruction phases are summarized in TABLE 7.3.13. Details of the computer-
aided network simulation are givem in APPENDIX 7.3.1.
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TABLE 7,3.13 CONFIGURATION OF ALTERNATIVE
DISTRIBUTION NETWORKS

Alt. D-2-(2)-A Alt. D-2-(2)-B
Materials Phase I Phase II Total Phase "I Phase IT Total
Pipe (m)
¢ 150 mm 4,000 500 4,500 4,000 850 4,850
é 200 mm 1,155 0 1,155 3,605 0 3,605
¢ 250 mm 3, 205 500 3,705 3,855 1,300 5,155
$ 300 mm 800 0 800 2,800 0 2,800
¢ 350 mm 10 1,750 1,760 710 5,200 5,910
é 400 mm 3,450 0 3,450 0 700 700
¢ 450 mm 0 0 0 1,000 1,000 2,000
4 500 mm 1,200 0 1,200 500 0 500
¢ 600 mm 1,000 0 1,000 0 0 0
Total 14,820 2,750 17,570 16,470 9,050 25,520
Valves {pcs.)
¢ 150 mm 13 2 15 13 3 16
¢ 200 mm 5 0 5 9 0 9
¢ 250 mm 9 2 11 10 5 15
4 300 mm 3 0 3 1 0 1
¢ 350 mm 1 2 3 2 4 6
$ 400 mm 2 0 2 0 1 1
¢ 450 mm 0 0 0 1 1 2
¢ 500 mm 2 0 2 1 0 1
¢ 600 mm 1 0 1 0 0 0
Total 36 6 42 37 14 51

(2) Cost Comparison

Construction costs of each alternative are estimated including

valves to be installed.

For cost comparison purpose, the construction year of the dis-
tribution network is set in 1990 for Phase I and 1998 for Phase II. The
dlscount rate applied to each phase is 12% per annum., For reference, 10%

and 15% of discount vrate are also considered,.
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A summary of cost comparison is presented in TABLE 7.3.l4,

TABLE 7.3.14 COST COMPARISON OF ALTERNATIVE DISTRIBUTION NETWORK
(NET PRESENT WORTH) ‘

Unit ¢ 2 x 1,000

Niscount Rate

Distribution Network LO% 12% 15%
Alternative D-2-(2)-A
Phase I: (4150 ~ ¢#600 mm) 7,103 6,806 6,290
Pipeline: 14,820 m 724 694 641
Valve : 36 pes.

Sub Total 7,827 7,500 6,931

Phase II: (4150 ~ @350 mm)
Pipeline: 2,750 m 506 433 336
Valve : 6 pecs. 44 38 29
Sub Total 550 471 365
TOTAL 8,377 7,971 7,296

Alternative D;2~(2)mB

Phase I: (#4150 - 4500 mm)
Pipeline: 16,470 m 6,554 6,279 5,863
Valve : 37 pcs. 451 432 399
Sub Total 7,004 6,711 6,202

Phase IT: (¢150 - ¢450 mm)
Pipeline: 9,050 m 1,857 1,588 1,233
Valve : 14 pes., 143 122 95
Sub Total 2,000 1,710 1,327
TOTAL 9,004 8,421 7,529

According to the above cost comparison, the difference of the net

present worth of comparable costs is about 5% under 12% of discount rate.

Therefore, further comparison 1s made by adopting the cost escalation rate;

12% per annum from 1986 to 1989 and 107% per annum for the later project

period. The escalated net present worth cost comparisons are shown in

TABLE 7.3.15.
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TABLE 7.3.15 ESCALATED PROJECT COST OF ALTERNATIVE
DISTRIBUTION NETWORK

Unit : 8 x 1,000
Discount Rate

Distribution Network 10% 12% 15%

Alternative D-2-(2)-A

Phase I 12,316 11,801 10,906
Phase IT 1,855 1,589 1,231
TOTAL 14,171 13,390 12,137

T P e ettt e e e s ot R e B Pt ik ——— v it e et i ———————— [Up——

Alternative D-2-{2)-B

Phase I 11,021 10,560 9,759
PhaSE IT 6,746 5;768 4,476
TOTAL 17,767 16,328 14,235

Based on the above cost comparison, it is concluded that Alternative
D~2-{2)~A (single pipeline alignment) 1is the most optimum plan for phasing
the development of distribution network.
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NHAPTER 8 RECOMMENDED PLAN
8.1 GENERAL

This chapter presents the recommended plan for the short term and
long term development of the BSWS based on the results of forgoeing alterna-

tive studies.

The recommended plan consists of two construction phases; Phase I
{1986~1995) and Phase II (1996-2010). Phase I period is further divided
into two stages; Stage 1 (1986-1990) and Stage 2 (1991-1995) considering

the scope of immedfate Improvements and capital cost requirements,

The proposed Implementation program Includes the development of
water sources and the construction of conveyance, transmissiom, treatment
and disinfection, storage and distribution facilities, The repair and re-
habilitation of existing water supply facilities are also considered in the
Phase 1 activities,

This Chapter also presents capital and annual project costs of

the recommended Iimplementation schemes,

Some deviations from the technical standards being adopted in the
LWUA Methodology Manual have been applied in the Phase I period due to cost
considerations. These deviations are: staging of some waterworks facilities
to provide lower initlal construction costs; provision of Llower system
pressure, and the postponement of the construction of the administration
bullding to Phase TT. 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
BSWS is shown in FIGURE 8.2.1 and its schematic layout is shown in FIGURE
8.2.2.
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The description of the required facilities by project phase is
given in TABLE 8.2.1 and a summary of the major facilitiles 1s also given in
TABLE 8.2.2.

(1) Source Facllity

The existing intake box at the Borobbob Spring will be improved
and expanded and the additional transmission pipeline from the intake box
to the existing reservoir will be constructed during the Phase I pericd for
the maximum utilization of the existing water source. FEach unit of radial
well will be constructed at the Magat River in Phase I and TII to meet the
increasing water demand (See FIGURE 8.2.3).

(2) Transmission Facility

Additional new transmission line will be constructed from the
intake box of the DBorobbob Spring to the existing reservolr during the
Stage 1 of Phase T.

(3) Treatment Facility

Chlorination equipment will be installed at the existing reser-
volr, Another unit will bhe dinstalled at the transmission main from the

radial well during the Phase I period,.

The cost to install the neutralization equipment for the chlori-~
nation equipment is excluded in this planning stage and its need will be

determined in the Phase II implementation,

The requirement of treatment facilities for the water from radial
well will be subject to further water quality monitoring before the expan-

slon of service areas in the Phase II implementation.

(4) Distribution Facility

The additional distribution main from the existing reservoir to
Bonfal area via Bayombong town proper will be constructed during the Stage
I of Phase I. This distributlon main will be extended up to Solano town
proper in the Phase IT period.
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The distribution pipeline from the radlal well at the Magat River
will be constructed and connected to the distribution network in Bayombong
town proper and further linked to the distribution main to Bonfal and

Solano town proper areas during the Stage 2 of Phase T.

The main pipeline of the distribution network in Masoc/La Torre

area will be constructed in the Stage 1 of Phase I,

The internal network of the distribution system in the proposed

service area will be constructed through the Phase II,

The existing distribution lines (4100 mm) in the town propers of
Bayombong and Solanc are utilized to form a part of the proposed iInternal

netyork,

{(5) Service Connections

As 1t has been observed during the field survey, all the existing
service connections are not equipped with water meters and have leakages

because of inappropriate plumbing work and protections.

Resultant from these situation, the implementation of leakage
detection survey and repair/replacement of damaged service connections will
be carried out in the early stage of the Project in order to iIncrease the
accounted-for water, The Installation of water meters at new service con-
nectlons and the provision of preventive maintenance program are another

prerequlsites for the sound operation of future water supply system.



TABLE 8.2.1

DESCRIPTION OF REQUIRED TFACILITIES

Phase

- Facility

Major Facilities Required

Phase I
Stage 1

Source

The Borobbobk Spring will be improved/expanded to
utilize 6,100 cu.m/day in dry season and 11,000
cu.m/day in rainy season,

Treatment

The existing chlorination box at the existing
reservolr will be replaced with new constant
flow chlorinator (22 kg/day, constant dosage),

Transmission

New pipeline form the spring to the existing
regervoir (4 250 x 4,300 wm).

Distribution

New pipeline from the existing reservoir to
Bonfal area via Bayombong town proper

(4100 x 1,200 m, #250 x 1,100m, #400 x 2,800 m,
$350 x 10 m w/Pressure Control Valve).

Distribution main in the Masoc/La Torre area,
(4300 x 800 m, ¢#250 x 2,100m, 4150 x 700 m).

Flow meters at the existing reservolr
(4250 x 1, 4300 x 1)

Internal network and service connection in each
sub-service area.

Water meters will be installed at the all
service connection,

Leakage protection works for service connections
and pipelines will be conducted after the
leakage detection service,.

Others

Operation center will be constructed at bhackside
of capital compound and used for materials
storage facllity during the counstruction period.

2 vehicles will be purchased.




TABLE 8.2.1 DESCRIPTION OF REQUIRED FACILITIES (cont'd)

Phase Facility

Major Facllities Required

Phage T Source
Stage 2

One unit of radial well (¢5 m, Depth 10 m) with
ultimate capacity of 12,600 cu.m/day at the
Magat River

Installation of Pumps at the radial well,
{22 KW, H = 25 m, 3 units including 1 unit for
stand-by)

Treatment Constant flow chlorinator at the distribution
line from the radial well (22 kg/day)
Distribution Wew pipeline from the radial well to Bayombong
town proper (¢#500 % 500 m, 4600 x 1,000 m,
¢500 % 700 m, 4400 x 650 m)
Distribution main in the Bayombong town proper,
Bonfal, Solano town proper.
(#4150 x 3,300 m, ¢200 x 1,155 m, 4250 x 5 m,
#400 x 650 m, ¢500 x 1,100 m , @#600 x 1,000 m)
Internal network and service connection in each
sub=-service area,.
Flow meter at the radial well (4400 x 1)
Others 1 vehicle will be purchased,

Phase II Source

Additlonal one radial well (d5 m, Depth 10 m) at
the Magat River

Pump installation (22 kw, H=25 m, 3 units)

Distribution

Main from new radial well to previously
congtructed main (4350, 100 m).

New main from Bonfal area to Splano town proper
(#4350 x 1,650 m, ¢250 x 500 m).

Internal network and service connection in each
sub-service area.

Electricity

Power substation (150 KVA)

Others

Administration bullding construction
1 vehicle will be purchased.

Replacement of pumps, chlorinators, flow meters,
water meters, equipments of operation center and
vehicles purchased during the Phase I.




TABLE 8.2.2 SUMMARY OF MAJOR FACILITIES REQUIRED BY PHASE

%
Phase Phase I Phase II Total Remarks
Item Stage 1 Stage 2
1. Source Facility
(1) Spring intake improvement
{expansion
1} Intake box expansion
/roofing 1 lot - - 1 lot
2) Drain pipe/valve ($#250) 1 set - - 1 set
(2) River bed water intake
1) Radial well D
{5 m, 10 m") - 1 unit 1 unit 2 units
2) Power substatilon
(150 kVA) H - - 1 unit I unit
3 Pump 22 kw, 25 m ) - 3 units 3 units 6 units w/one
standby
2, Transmission Facility
(1) Spring-Reservelr (¢4250) 4,300 m - - 4,300 m
(2) Valve (g25Q) 2 sets - - 2 sets
3. Treatment Facility
(1) Chlorinator
Adjustable constant
flow 22 kg/day 1 set 1 set - 2 gets
4. Distribution Facility
(1) Main pipe ($100 te 4600) 8,710 m 7,310 m 2,750 m 18,770 m
{2) Valve (4100 - ¢600) 16 sets 21 gets 6 sets 43 sets
{3) Pressure control valve
{(#350) 1 set ~ - 1 set
(4) Internal network
(675/4100) 20,350 m 12,550 m 7,550 m 40,450 m
{5) Service connections 1,694 4,618 6,804 13,116 Excluding
(172", 3/4™ units units units units existing
1,309
{6) Water meter (1/2'™) 1,309 - - 1,309
sets sets
(7) Flow meter (d250 to $400) 2 sets 1 set - 3 gets
(8) Fire protection (Hydrant) - - 185 sets 185 sets
(#150, 4100}
5. Adm. Bldg./Operation Center Operation - Adm. Bldg. 2 Bldgs.
Center
6, Vehicle 2 1 1 4

* Excluding replacement of equipment



8.2.2 Implementation Program

In accordance with the facility requirements as described in the
previous section, the project implementation program is developed as shown
in FIGURE 8.2.4.

B.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 1986 price level,

A summary of estimated project cost 1s shown in TABLE 8.2.3 and
the detailed break down 1s gilven in APPENDIX 8.2.1.

TABLE 8.2.3 SUMMARY OF PROJECT COST

{(Unit : Thousand Pesos)

Facility Phage I Phase II
Stage 1 Stage 2
1) Spring Facilities 44 0 0
2) Radial Well Facilities 0 3,134 3,134
3) Power Substation 0 0 2,580
4) Transmission Facilities 2,731 it} it
5) Disinfection Facilities 98 98 0
6) Distribution Facilities 12,562 9,867 6,202
7) Service Connection 24222 3,748 5,518
8) Land Acquisition 158 0 0
9) Admin. Bldg. & Ope. Ctr. 1,090 0 1,320
10) Vehicle & Stored Material 8l4 496 505
11) Replacement of Equipments - ~ 7,425
Sub~Total 19,719 17,343 26,684
Physical Contingency {(8%) 1,578 1,387 2,135
Total 21,297 18,730 28,819
Leakage Detection 321 - -
Engineering Charge
D/D (10% of Total) 4,003 - 2,882
C/S ( 4% of Total) 852 749 1,153
GRAND TOTAL 26,473 19,479 32,854




FIGURE B.2.4 IMPLEMENTATION PROGRAM

Phase 1 Phase 1 Phase I1

Degeription Staga 1 Stage 2
'8? '88 ‘B9 '90 91 '92 '93 oy 195 2000 2005 2019

lAppratsal & loan Procedure
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Treatment Facilities

- Disi{nfection Facilities 2Ikg/day 1 1

Distribution Facllity
= Distribution Main Pipeline

4100 - 4400, L6,020m 3,600 ¢ 5,110 | 7,310

#150 - ¢350, 72,750m 7,750

Internal Nerwork

# 75 - ¢i00, 32,900m 10,175 10,1956 | 2,510 | 2,510 | 2,510 | 2,510 | 2,510
# 75 - ¢100, 7,550m 7,330

Service Connection
12" 6,293, 43/4"x 19 0/5 84372y Bu2S2 | 921/2 | 922/2 | 922/2 | 922/2 | 921 /2
#1/x 6,791, £3/4"x 13 6,791/13
Rehanilitation

o Hater Meter #1/20 1,309 1,308

o Service Conncction d1/2" 569 223 223 223

o laterals

Flow Hever
@250 x 1, 2300 % 1 —
d400 x 1 _—

Fire Protection

Hydrant 4100, #150 185 185
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Others

= Operation Center

- Administration Duilding
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- Yehicle 1 1 1 1
= Replacement of Equipments

e e

Installed in Phase 1

Legend; — : Continuous Work; - - - : Intermittent Work; % : Procurement



Operation and Maintenance Cost for each Stage and Phase are

summarized as follows;
Phase I Stage 1 (1990) : 1,107 thousand pesos per annum

Stage 2 (1995) : 2,073 thousand pescs per annum
Phase IT {2010) : 3,756 thousand pesos per annum

g8 - 11
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CHAPTER 9 FINANCIAL FFASIBILITY ANALYSIS
9.1 GENERAL

The selected technical 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 IWUA's guideline, was

developed in this chapter.

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

system, The Financial Internal Rate of Return 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 EXISTING SYSTEM

9.2.1 Rate Structure

As of July 1986, BSWS has 1,345 unmetered connections. The
following rate structure has been effective since the latter half of

1960's in the waterworks system.
(1) Water Rates

The following flat rates are applied bhecause all the faucets

are unmetered.

Domastie P 5.00-10.00/month
Industrial 234,00/ month
Commercial  B®53.,00/month



{2) Connection Service Fees !

A new customer pays the entire service connection fees.
9.2.2 Revenue and Expenditure

The annual revenue and expenditure of the waterworks system in

the last five years are shown below.

Year Revenue Expenditure Net Revenue (Deficit)
1981 B 144,590 8120,587 &/ R24,003
1982 140,943 106,154 &/ 34,789
1983 137,621 130,584 Y/ 7,037
1984 142,371 159,616 ( 17,245)
1985 151,626 148,592 3,034

In 1985, the waterworks revenue and expenditure were 1.1 % of

the Province's total revenue and expenditure, respectively.

The waterworks borrowed a long-term loan of B800,000 from the
Central Government and a repayment of B27,747 annually over a period of
forty years started in 1974. However, the repayment stopped in 1984 and
1985 because of the increase in personnel and operation and maintenance

eXpenses.

A Dbreakdown of the expenditure of the waterworks is shown in
TABLE 9.2.1. Also the corresponding breakdown in percentage follows is

shown below :

| 1982 1983 1984
Personal Services 59.4% 61,6% 54.3%
Maintenance & Operation Expenses 14,5 17.1 45.7
Loan Repayment 26,1 21.3 0
Total Expenditure 100.90 100.0 100.0

1/ including loan repayment



Note that in 1984 the supplies and material cost, appearing

ynder the maintenance and operating expenses,

total expenditure,

could not carried out.

accounted for 44% of the

Such may have been the cause that the loan repayment

TABLE 9.2.1 EXPENDITURE OF BSWS

1982 1983 1984
1. Personal Services
Salaries and Wages B51,464 P63,716 875,704
Insurance2/ 3,739 4,317 4,495
Living Allowance & Medicare 2,569 5,999 745
Home Development Fund 1,005 1,162 1,221
Bonus 4,289 5,310 5,227
Sub-Total £63,066 P80, 504 86,592
2, Maintenance and Other Operating Expenses
Traveling & Communication P 194 B 1,276 B 529
Repair & Maintenance 280 2,564 150
Supplies and Materials 13,657 18,000 69,9706
Electricity Nil Nil Nil
Other Services 610 493 2,369
Loan Repayment 27,747 27,747 0
Sub-Total P43,088 50,080 273,024
Total Expenditure P106,154 P130, 584 B159,616

9.3 MARKET SURVEY

The market survey for the

Bayombong~Solano was conducted from May 25 to June 9,

cooperation using the

simplified market

study area in the municipalities of
1986 with LWUA's

survey method. The number of

respondents totaled 5,808 and the estimated coverage ratio in the study

area is 417,

2/ Life insurance, Retirement insurance and State insurance



The details of the market survey results is shown in Appendix
9'3.'1' .

From the market survey, the income distribution of the

respondents is determined as follows:

Bayombong Solano Total
Income Bracket3/ Ave, Ave. Ave,
Pesos Number Pesos Number Pesos Number
BA00 and below 618 802 637 927 628 1,729
B0l to BL500 1,233 737 1,215 - 899 1,223 1,636

21,501 to P2,500 2,040 396 2,089 445 2,066 841
22,501 to P4,500 3,339 321 3,363 319 3,351 640
P4,501 and above 7,108 133 6,834 151 6,962 284

From the vesult of the market survey, the respondent's

willingness to connect is summarized as follows :

Angwer Bayombong Solano

Yes 57 % 50 %
No ' 18 32
" Undecided | 3 5
With own connection 22 13

Note : With respect to type of users, residential users account

for 93% in Bayombong and 89% in Solano, respectively.

It is observed from the results of the survey that the over the
half of respondents representing all income brackets are willing to

connect to the waterworks system.

Judging from the above, it seems that the majority of the
residents in the study area are willing to connect to the new system when

the expansion of the water supply system is completed in Bayambang-Solano.

3/ Residential, excluding no-income and no-answer



9.4 PROJECT COST AND FINANCING

9.4,1 Project Implementation Schedule and Project Period

As described in Chapter 8, in the project schedule of this

study, it is assumed that :

~ Design will be completed in 1988
~ Construction will be started in 1989 and completed by 1995.

The financial analysis covers a 10-year period which includes
the construction period, however, a 20 year period is adopted for the

calculation of FIRR.

9.4,2 Financial Conditions

The major potential sources of funds for the Water Distriect are

the operating sources and the non-operating sources.

The operating sources are the excess of revenue over expenses.
The LWUA's guideline suggests that the Distriet should make a
contribution of 10% to the project cost as equity on the project.
However, when the waterworks cannot provide the said equity due to its
current tight financial situation, it is suggested that the government
will provide a grant to the District to make up for the equity. In this

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

The non-operating sources include loans. In this study, to
realize a water rate structure, it is recommended that the LWUA iatroduce
a soft lpan inte the project in addition to the regular leoan., The loan
funds from LWUA will be utilized to finance the balance of the project

cost plus capitalized interest. Presently, LWUA's terms include:

(1) Regular loan
Interest :  Fivst 2 million : 10%Z per annum
Next P5 million : 12% per annum
Above £7 million : 14%Z per annum



Duratiom

Principal :
(2) Soft loan

Interest

Principal

9.4.3 - Project Cost

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 periocd.

10% per annum

Interest 1is mnot charged for the first 5
years, starting on the 6th year, with the
district to start paying interest on the 6th
year. In cases where the project is not
completed within 5 years, interest will be
capitalized from the 5th year up to the time

of completion.

Principal Repayment is 20 years starting on
the 11th  year after the start of

disbursement.

On the basis of the cost estimate developed in Chapter 8, the

project cost for the District in the Short Term Development Plan is

estimated at B86.06 million and its breakdown is shown in TABLE 9.4.1.

The proposed financing scheme for the project is as follows

Project Cost

£86.06 million

Equity 5% 4,30 "
LWUA Regular Loan 50% 43.03 "
IWUA Soft Loan 457 38.73 "
Capitalized Interest Pl0.49 "
Total Project Cost $96.55 million
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The computation of capitalized interest and the subsequent debt
service obligations of the Disgtrict are presented in TABLE 9.4.2, The

long term borrowing from 1988-95 amounts to P92.25 milliom.
9.4.4 Operating and Maintenance Cost

The operating and maintenance costs shown in TABLE 9.4.3,
described in detail in Chapter 8, include all annual expenses necessary
in operating the system and maintaining its revenue producing capacity.
In the financial projections, the operating and maintenance costs are
assumed to increase according to the increase in the capacity of the

system with expected inflationary 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.
9.4,6 Reserve Requirements

The reserve requirements are tied directly to the acquisition
of development loans from LWUA, These are considered as funds necessary
- to support capital development. IWUA guidelines suggest that 10% of
direct water sales be set aside as reserve funds., 1In this analysis, the
allocation for reserves 1is assumed to be 5% from 1994 to 1995 and 10%

from 1596 onward.
9.5 REVENUE ANAIL.YSIS AND WATER RATES
9.5.1 Derivation of Revenue Units

LWUA recommends the adoption of the optional method which is a

combination of the revenue unit and the quantity block methods.
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The number of revenue units have been computed using the
optional method. Under this method the minimum charge varies depending
on the size of the connection.2/ In addition, factors are applied to

successive quantity blocks of water consumed per month.

These factors increase as the level of consumption increases
since they are set to attain a socialized tariff structure where users
with low consumption pay a low average rate while users with high level
of consumption pay higher average rate. This scheme will also encourage

the poor population to connect to the system.

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

and TABLE 9.5.2, respectively.
9.5.2 Water Rate Structure
It is assumed that the following socialized rate structure for

domestic/institutional users with 1/2 inch connections is employed in

this analysis

Quantity Block Factor
First 10 cu.m/month 1.00
11-20 cu.m/month 1.30
21-35 cu.m/month 1.80
Above 35 cu.m/month 2,40

For commercial/industrial users, the use factors are double.

4/ The use factors for the first 10 cu.m which depend on the size of
connections are as follows
3/8" = 1.0 3/4" = 4.0
/2" = 2.5 1 = 8.0

[
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9.5.3 Feasibility of Charges

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

requirements:

1. Minimum charge (for the first 10 cu.m) must not exceed 5%
of the average family income of the low income group.
2. Increase must be limited to 60% of the existing rates in

the previous year.

The proposed water rates necessary to achieve financial
viability are within the ability~to~pay of the customers. From the
projected 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 low income class, and anticipated increases are within the 60% limit

throughout the study period.

However, when another LWUA's regular loan is applied to the
project instead of the LWUA's soft Jloan which is employed here, the
minimum charge should be increased in a few years before starting the
debt services payment for this LWUA regular loan. This makes it
difficult to satisfy the above requirements in the years from 1991 to
1997,

Percentage
Monthly of Income

Mimimum Family Allocated Percentage

Period Charge Income to Water Increase
1988 P25.0 B 823 3.0 -
1989 37.5 9413 4.0 50
1990 50.0 1,079 4.6 33
1391 60.0 1,231 4.9 20
1992 65.0 1,403 4,6 8
1993 B0.0 1,599 5.0 23
1994 85.0 1,823 4,7 6
1995 85.0 2,078 4.1 0
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9.6

FINANCIAL SUMMARY

The financial analysis was based on the forecasts of the

following financial statements:

1. Income Statement (TABLE 9.6.1)
2. Cash Flow Statement (TABLE 9.6.2)
3, Balance Sheet {TABLE 9.6.3).

The following assumptions were wused for the financial

projections:

1,

10.

Revenue—Tariff levels were based on the following objectives:

a) Revenue generation should be adequate to meet the minimum
financial internal rate of return of 12-14%.

b} The District should be able to meet its cash requirements
and after project completion, to undertake a reasonable
amount of investment to continue expansion and improvement
of the system.

Reserve Fund ; 10%4 of direct water sales.

Cash ; 1 month of administrative expenses.

Accounts Receivable ; 2 months of direct water sales.

Bad Debts ; 3% of direct water sales.

Inventories ; 2 months of expenses of chemicals.

Depreciation ; 2.5% of average gross value of fixed assets.

Accounts Payable ; 2 months of direct operating and maintenance

costs.

Customer's Deposits ; P50.00 per service connection.

Other Operating Revenues ; 3% of direct water sales,

9 - 18
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11, Debt services for the Ilong-term loan from the Central
Government is not considered in this study since it will not

significantly affect the District's operations.

9.7 FINANCTIAL, INTERNAL RATE OF RETURN (FIRR)

The Financial Internal Rate of Return is a major comsideration
affecting capital dinvestment decisions. It measures the effective
utilization of the total investment and also the equity employed in the
project and shows the compounded growth of investments within the project

peried.

The rate of return was computed based on the present value of
cash inflows and outflows. As shown in TABLE 9.7.l, the rate of return,
with the assumptions made, is estimated to be 13.5%. (See APPENDIX 9.7.1)

9.8 FINANCIAL RECOMMENDATION

The recommended project for the Short Term Development Plan 1is
financially feasible. The proposed water rates for 1/2 inch connections

of domestic users to achieve financial self-sufficiency are :

Rate/

Period Unit First 10cu.m 11-20cu.m 21-35cu.m Abave 35cu.m
1988 EBl.0 B25.,0 B3.3 B4, 5 BG6.0
1989 1.5 37.5 4.9 6.8 9.0
1990 2.0 50.0 .5 9.0 12.0
1991 2.4 60.0 7.8 10.8 14.4
1992 2.6 65.0 8.5 11.7 15.6
1993 3.2 80.0 10.4 4.4 19.2
1994 3.4 85.0 11.1 15.3 20.4
1995 3.4 85.0 11.1 15.3 20.4
1996 4,2 105.0 13.7 18.9 25.2
1997 4.8 120.0 15.6 21.6 28.8
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As shown above, rapid and continuous increases of Rate/Unit are
inevitable in this project during the first 10 years, due to the lower

level of the existing water rate structure and also an expected tight

financial sgituation of the District. However, after 1997 annual moderate

increase in the percentage of the water rate is expected.

For detail, please reher to APPENDIX 9.8.1,
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CHAPTER 10  ECONCMIC FEASIBILITY ANALYSIS

10.1 GENERAL

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

financial analysis is made in this eceonomic¢ analysis.

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

included in the analysis,

The comparison between the costs and benefits shall allow an

assessment of the economic 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 benaefits and costs anticipated from the

implementation of the project.

The project is considered economically feasible if the EIRR is
higher than the opportunity 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 is from 12% to 15%.

10.3 ECONOMIC BENEFITS OF THE PROJECT

The implementation of the project will provide the following

direct and indirect benefita:
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Direct Benefitsa:

~ Increase in the area and population to be served

- Continuous supply of safe water
Indirect Benefit:

- Increase of employment opportunity
~ Ymprovement of health condition

- Increase in consumer satisfaction
- Increase in land values

— Reduction in fire damage

=~ Increase in income in some productive sectors

The quantifiable benefit considered in the economic feasibility

analysis is the beneficial value of water (consumer's satisfaction).

Beneflcial Value of Water

Tt is assumed that all residents of the served area would be
willing to obtain water in sufficient quantities at a given price. 1In
general, water prices charged by the Water District are lower than the
real value of water. Taking the benefits for "consumer's satisfaction"
into consideration, it is assumed that the economic value of water is 20%

higher than the de-escalated average rate per cu.m of water used in the
Financial Analysis.

The economic value of water is shown in TABLE 10.3.1.
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TABLE 10.3.1 INCREASE IN CONSUMER STATISFACTION

o Economic
Incremental / ' Economic Water
Accounted-For Water= Price Per Value Per Revenues
Year {1,000 cu.m/Year) cu.mg/ cu.mg/ (81,000)
1988 -134 2.48 2.98 -399
1989 ~22 3.42 4,10 -90
1990 89 4.16 4.99 444
1991 321 4olb 5.35 1,718
1992 553 4.31 5.17 2,860
1693 784 4.74 5.69 4,459
1994 1,016 4.49 5.39 5,474
1995 1,249 4.01 4.81 6,010
1996 1,249 4.42 5.30 6,625
1997 1,249 4,52 5.42 6,775
1998 1,249 4.03 4.84 6,040
1999 1,249 4,12 4,94 6,175
2000 1,249 3.68 4,47 5,516
2001 1,249 3.95 4. 74 5,920
2002 1,249 3.52 4,22 5,276
2003 1,249 3.81 4,57 5,710
2004 1,249 3.40 4.08 5,096
2005 1,249 3.61 4,33 5,411
2006 1,249 3.22 3.86 4,826
2007 1,249 3.27 3.92 4,901

The volume of accounted-for water of 5384 thousand cu.m in 1986 is
deducted from the projected water consumptioms throughout the
study period to obtain incremental volume.

The price per cu.m was based on the de-escalated average
rate/cu.m in the financial analysis.

The economic value was assumed to be 1.2 times the price per cu.m

of water.
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10.4 ECONOMIC COSTS OF THE PROJECT

The direct costs of the project should be transformed into
economic costs. - For this purpose, the project cost and operating and
maintenance costs are considered in the study. These costs will be
converted into the economic costs using factors for shadow pricing. The

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

~ Foreign exchange component: 1.3
-~ Unskilled labor premium 0.5
~ Others : 1.0
All taxes should be excluded in the economic study. It 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 economic project cost
is P51.64 million which was obtained based on the project cost used in

the Financial Feasibility Analysis as shown in TABLE 10.4.1.

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 wvalue

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

10.4.3 Operating and Maintenance Costs

In the economic analysis, operating and maintenance costs of
personnel, power, chemicals, 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.
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TABLE 10.4.2 BSALVAGE VALUE IN YEAR 2007

" (Unit : P1,000)

Economi.c Rgmaiqing / Salvage
Year Value Life in 2007- Value
1988 6,098 50.0 % 3,049
1989 13,431 52.5 7,051
1990 10,146 55.0 5,580
1991 14,637 57.5 8,416
1992 1,717 60.0 1,030
1993 2,180 62.5 1,363
1994 1,717 65.0 1,116
1995 1,716 67.5 1,158
1996 |
1997
1998
1959
2000
2001
2002
2003
2004
2005
2006
2007 28,763

6/ The average economic life of all items is assumed to be 40
years.
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10.5 INTERNAL ECONOMIC RATE OF RETURN (IERR)

EIRR is determined based on economic costs and benefits of the
projects. TABLE 10.5.1 shows the computation of the EIRR. The EIRR isg
4,3%. Although this rate falls below the opportunity cost of capital of
12%, the project 1is considered financially feasible as described in
CHAPTER 9. The safe water supply is indispensable to the inhabitants
from the viewpoint of social welfare and the implementation of the
project will produce a number of unquantifiable benefits. An undertaking

of the project is suggested itself to proceed positively.
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TABLE 10.,5.1 ECONOMIC INTERNAL RATE OF RETURN

{ Unit : 1,000 Pesos )

Total Total

~ Economjc Economic Het Present
Year Benafits Costs Bengfits Valie
1988 -399 6,547 -6,948 -6,948.0
1588 -40 i4,150 -14.240 -13,656.1
1080 441 11,104 -10,680 -9.803.7
1001 1,718 15,784 14,088 -12,405.6
1992 2,860 3,071 -211 -178.5
1993 4,459 3,742 17 581.6
1994 5.474 3,486 1,988 1,546.4
19495 6,010 3,691 2,319 1,729.8
1996 6,625 1,975 4,650 3,326.4
1997 6,775 1,975 4,800 3,292.9
19928 6,040 1,975 4,065 2,674.3
1999 6,175 1,975 4,200 2,643.8
2000 5,518 1,875 3,541 2,142.4
2001 5,820 1,975 3,045 2,283.0
2002 5,276 1,975 3,301 1,836.8
2003 5,710 1,875 3,730 1,993.1
2004 5,008 1,075 3,121 1,597.1
2005 5.411 1,975 3,436 1,686.2
2006 4,826 1.975 2,851 1.341.8
2007 4,901 -26,788 31,689 14,302,1

EIRR (0= 4.28
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CHAPTER 11 ORGANTZATION AND MANAGEMENT

11.1 PRESENT ORGANIZATION STRUCTURE

The BSWS 1a owned, operated and managed by the Provincial Govern—
ment of Nueva Vizcaya. It 1s headed by a Provinecial Waterworks Supervisor
who under the direection of the Provincial Govermor, directs, administers

and manages the operation of the BSWS.

The Sangguniang Panlalawigan is the policy making body while the
Provincial Governor is the chief appointing officer of the aystem.

Presently, 11 personnel are manning the system. Three are assign-
ed in the billing and colleetion section, two In the cperation and mainte-
nance and four In the general services section., (See FIGURE 11,1.1 for the

present organizatlon structure of the system).

A number of ordinances have been passed relating mostly to the
increases in water fees, extension of the service area and other improve-

ment works of the BSWS.

11.2 PROPOSED ORGANIZATION STRUCTURE

11.2.1 Introduction

The proposed organizatlion structure for the BSWS 1s the water
district structvre, The JICA Study Team believes that with the water
district organizatlon structure, the water gystem can look forward to
dedicated policy makers providing continuity of policy and its consistent
enforcement; to financial independence and business-1ike management; to
capable, qualified and regularly trained personnel, and to freedom from
political interference in its operations, particularly on hiring and water

rates setting.
The JICA Study Team, however, proposes some changes on both the

staffing guidelines, as well as the organization chart, without shaking the

basic water district structure.
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Provinclal Waterworks Supervisor

Accounting Clerk

Billing/Collection Operating/Maintenance General Services
Section Section Section

Bi1l Collector {(3) Senior Plumber Security Guard (2)

Plumber Utility Worker (2)

FIGURE 11.1.1 ORGANIZATION STRUCTURE OF BAYOMBONG
SOLANO WATERWORKS SYSTEM
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11.2.2 Examination of the LWUA Methodology Manual

The number of water district employees depends primarily on the
total number of service connections. Based on this concept, the LWUA

Methodology Manual proposes the following staff requirement for a water

district.
No, of Connections
Personnel 2,000 5,000 10,000 15,000 20,000

General Manager 1 1 1 1 1
Administrative Staff 7 14 20 22 23
Technical Staff 16 35 59 75 92
Commerclal Staff 12 25 40 52 64
- meter readers, (6) (14) {25) (32) (42)

bill collectors,

Inspectors
- other employees (6) (1) (15) {20) (22)

Total Staff 36 75 120 156 180

No. of 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 he part of development
cost. These development expenses entall additional staff which
is assumed to be 15 personnel per 1,000 additional service

connection.

Moreover, the above figures are related to a water supply system
without treatment plant. If such plant were necessary,
additional 10 to 15 employees for each treatment plant with a
capacity ranging from 10,000 to 50,000 cu.m/day may be

considered.

Above-indicated table shows the staff requirement corresponding
up to 20,000 connections. Therefore, we cannot use this table to compute
the number of personnel both for Angeles City Water District and Dagupan
Clty Water District in 1995 and 2010, since they will apparently be beyond
the extent of the table.
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It i1is possible, not to mention, that 4t can be estimate the
number of persdonnel exceeding 20,000, on the basis of some assumption of
personnel number per 1,000 connections, But 1t seems to be slightly
forcible.

Therefore, the JICA Study Team checked the formula derived from
the result of a statistical analysis of the number of personmnel in relation
to the number of connections for 38 existing water districts for the years
1979, 1980 and 1982. '

The guideline proposes two staffing levels, The first level has

been proposed for the period 1986-1995; the second for the period 1996-
2010.

The upper staffing level for the period 1996-2010 was computed
from the formula:

log (no. of employees) = log (no. of conmnections) % 0.8311 - 1.2113

The lower level, which was assumed for the earlier period from

1986-1996, allows a 30 percent reduction in staff below the calculated
value.

Using the above-mentioned formula, the number of personnel for

the BSWS, 1f formed into a water district, could be computed as follows:

Design Year No. of Employees
1995 72
2010 175

See FIGURE 11.2.1 for the proposed water district staff using the
LWUA Methodology Manual.

It is true that the formula presented by the LWUA as a guideline
in this study 1s based on the result of a statistical analysis of the
existing water districts. But no evaluation has been indicated whether the

figures which were derived from the formula are appropriate or not.
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FIGURE 11.2.1 PROPOSED WATER DISTRICT STAFF BY LWUA METHODOLOGY MANUAL
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Considering the actual scope and content of operation and manage-
ment work, the number of personnel computed from the LWJA Methodology
Manual, seems to be rather high, particularly for the year 2010,

In this study, therefore, a new proposal regarding the number of
personnel based on the appropriate performance of individual work may be

recommended.
11,2.3 Proposed Guideldne of JICA Study Team

The task of management is to carry polilcy into effect with the
fullest efficlency within the limits assigned; that is, to attain the
maximum performance at the minimum cost. It is the duty of management to
create conditions which will bring about the optimum use of all resources

available to the water district.

Based on this concept, the JICA Study Team closely examined the
present structure of the existing BSWS not only regarding to the number of
personnel, but also the quality of the services to be provided to the
consumers, Also considered as a reference were the statistical data regard-
ing to the number of personnel and the organizational structures of the

BSWS 1n a developed country.

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 divisions, comprising what may
be termed the business management (including matters concerning

water charges) of the water district,

b) . The engineering and technical division, embracing the design and
construction of minor extension or iImprovement works utilizing
internal reserve fund; and the operation renewal and maintenance

of existing works.

Secondly, the number of personnel has been computed considering
the present number of persomnel of the BSWS and appropriate performance of

Individual assignment.
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TABLE 11.2.1 shows the JICA Study Team's guideline on the person-~

nel needed to man the proposed water district by scope and content of work,

It was decided by JICA Study Team, to assign no bill collector
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 the
proposed staffing pattern (1995 and 2010) for the BSWS.

11.2.4 Organlzation Structure

The organization structure proposed for the BSWS is basically the

water district structure,

The water system/district will be headed by a filve-man Board of
Directors, as per PD 198, who 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 policies of the water svstem/
district.

The everyday affairs of the water system/district will be managed

by the General Manager who will be appointed by the Board of Directors.
The twoe broad divisions of the system/district will be:
a) Administrative and Commercial Division

b) Technical Division

The proposed number of personnel for both divisions is:

1995 2010
General Manager 1 1
Administrative and Commercial 23 32
Technical 25 25
Total 49 58

FIGURE 11.2.2 shows the proposed organization chart for the

proposed Bayombong-Solano Water District.
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TABLE 11,2,2 SUMMARY OF PRESENT (1986) AND PROPOSED
(1995 and 2010) STAFFING PATTERN
(BAYOMBONG~SOLAND)

1586 1995 2010
Population Served 10,414 36,000 62,900
No. of Connections 1,345 7,600 14,400
Supply Capacity (cu.m/day) 4,770 9, 000 17,000
Length of T/D Main (m) 16,000 23,000 24,000
No. of Pump Stations - 1 2
General Manager - 1 1
ADMINISTRATIVE AND COMMERCIAL
Agsistant General manager - 1 1
General Affairs 3 3
Accountancy 1 4 6
General Services 2 7 9
Water Charges
Manager - 1 1
Clerk - 2 2
Meter Reader - 5 10
Bill Collector 3 - -
Sub-Total 3 8 i3
Total 6 23 32
TECHNICAL
Assistant General Manager 1 1 1
Distribution
Manager - 1 1
Mechanics - 2 2
Electrician - 1 L
Pump Operator 1 2 2
Reservoir Attendant 1 2 2
Patrol - 4 b
General Maintenance - 3 3
Sub-Total 2 15 15
Service Works
Manager - 1 1
Fitter 2 2 2
Meter Repairman - 2 2
Plumber - 2 2
Laborer - 2 2
Sub-Total 2 9 9
Total 3 25 25
GRAND_TOTAL 1 49 8
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11.3 MANAGEMENT

11.3.1 Importance of Management

Ag stated iIn Seection 11.2.3, the task of management 1ls to carry
policy into action with the fullest efficlency within the limits assigned;
that is, to attain maximum performance at minimum cost. Tt 1s the duty of
management to create conditions which will bring about the optimum use of
all resources available to the water district. Thus the scope of management

carries with 1t a lot of responsibilities,

The continuous and successful operation of a water district
depends largely on the patronage of its consumers. The consumers would only
patronize a water district if it can provide them safe water in sufficient
guantlties aﬁ all times at a cost within thedir reach. Patronage of con-

sumers can be achieved through good management.
11.3.2 Functions and Duties of General Manager/Staff

FIGURE 11.2.2 shows the departmental organization Iin a medium-
sized water district whose sources of sgupply are deep wells., (If dits

sources are surface water, the treatment plant staff should be added.)

Many of the functions indicated on the chart are common to the
four proposed water districts respectively, although relatively small water
districts (e.g., Bayombong-Sclano Water Distriet) may find it unnecessary

to departmentalize during the early stage.

A carefully planned organization is essentlal te ensure that the
needs of consumers throughout the area can be promptly appreciated and
effiefently met, Thus, it is also desirable that every member of the organ-
ization not only understand and realize the significance and importance of
his or her particular function but also properly discharge that particular

function.
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(1) The General Manager

Provineial Water Utilities Act of 1973 prescribes the 0fficers

and Employees as follows:

"SEC. 23. The General Manager. --- At the first meeting of fhe
Board, 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, Saild officer shall serve at the pleasure of
the Board. (As amended by Sec. 9, PD 768)

SEC, 24. Duties. --— The duties of the General Mamager 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 faeilities, with power and authority
to appoint all personnel of the district: Provided, that the
appointment of personnel in the supervisory level shall be sub-
ject to approval by the Board., (As amended by Sec. 10, PD 768)"

Thus, the duties fall, to a large extent, within the sphere of
administration, The General Manager should therefore, have managerial
ability, and a thorough knowledge of the administrative machine which he
controls. Managerial ability implies the ability to select suitably trained
or qualified staff, to delegate work and responsibility wisely, and to
create and maintain a spirit of co-operative enthusiasm throughout the
entire organization., The General Manager must be able to co-ordinate the
efforts of the several different sections, and should keep in close touch

with the more important matters being dealt with by each,

 Since water industry is mainly concerned with the problems of the
collection of water, its storage, treatment (at least chlorination), and
distribution, it 1is most desirable that the General Manager is a chartered

civil/sanitary engineer who also has managerial abilities on general, and

especially, financial matters.

Presently, however, the four study areas are not yet managed as a

water district, for these systems to start out rightly, it must be able to

I1 - 14



have a man of managerial competence and experience appointed 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 non-technical
person is appointed as the General Manager, the General Manager should be

asaisted by a chief engineer,

Although the General Manager is responsible for the day-to-day
conduct of affairs of the water district, he should not become too immersed
in details. He should exerclse over-all supervisiom and control, thereby
giving himgelf ample time to plan the improvement/development of the Water
District carefully in anticipation of the consumer's needs, and to deal

promptly with unforeseen situvations of major importance as they arise.

(2) The Administrative machine

As dindieated in the FIGURE 11,2.2, the proposed organization of
the water district can be divided into two main branches:-—— (1} the Admin-
istrative, and (2) the Technical.

These two branches are in contact at many points, and are so
interdependent that a high degree of co-operation 1s essential to ensure
coordination of effort, economy in working, and proper balance between
income and expenditure, Each of these twe maln branches i1s, In turn,

divided into a number of subsections.

As efficient administration cannot be achieved by staff in water-
tight compartments, officers in charge of departments should mnot only
possess a detailed knowledge of every aspect of the work of their respec-
tive departments, but should also take an interest in, and have a general

knowledge of, the work of other departments.
In the organization deplcted in functional form in FIGURE 11.2.2,

1t seems not necessary to mention the scope of the individual works one by

one basls. Keynotes or recommendations are as follow:---
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11.,3.3 Problems Arising from the Transition of Administrations

Transition from the existing water supply organizations to the
respective water districts will inevitably take time. Each water authority
then should make necessary preparations for setting up respective water
districts in wvarious aspects --- legislative, budgetary, personnel and
technical,

(1) Personnel

a) Appointment of qualified personnel to the key positions is indis-
pensable for good management of a water district. Generally, it
might be somewhat difficult to get well educated or qualified
personnel in local cities and municipalities, especially in areas
far from Metro Manila. However, there are other aspects that may
make up for apparent lack of education or qualification. These
are experience, the right attitude and the potential or capacity

of a person to learn.

b) If the employees 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
water supply authorities are less than the proposed number of
personnel required 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
at the start of the water district operations so as not to com-

plicate matters further,

c) It is recommended that the experience of the personnel who have
worked for a long time for the relevant water authority and are

well acquainted with that water supply system, managerially or
technically, be made good use of,

d) In the procedures for recruitment, if necessary, any newly formed

water district may fully utilize the LWUA's assistance to obtain
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e)

£)

8)

desirable pergonnel, especlally for managerial positions, It is
expected, therefore, the LWUA can use its testing system to
recommend the most appropriate candidate as required water

district.

Attention should be given to procedures for the recrultment,
proper use and retention of technical personnel including the

egtablisghment of career structures.

Training of personnel on all levels and categories 1s a wvital
aspect in relation te 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. Before and after the
formation of these systems Into water districts, the LWUA should
train the personnel from the board of directors and General

Manager down to the plumber.

An Information dissemination and publlc relations programs should
be developed. The water districts serves the people and needs the
support of the people, especially on payment of water bills or
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
metered system Is adopted, while in Bayombong-Solano only a flat

rate sgystem is adopted because all the faucets are unmetered,

In principle, the proposed four water districts should be operat-
ed and managed on the basis of 1007 metering, in accordance with
the Letter of Instruction No. 700, June 1, 1978, to dinsure cor-
rect charging of water actually consumed and discourage Its
wasteful. use, One hundred percent (100%) metering is the basis
of the water tariff structure and, in effect, 1s the basis for
financial viability,
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b) To install water meters (including replacement of the nonfunc-
tioning /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) S8ince the 1life of water meters 1ls 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 Period

According to the demand projection in the target year for the
Short Term Development, the size of the water supply systems will more than

double compared to 1ts present size.

Considering the rapld expansion of the water supply systems,
there may be much inconvenience caused by the construction work., TFor
instance, to minimize water interruption and traffic congestion caused by
pipe laying work, it is necessary to develop close coordination and cooper=
ation between the respective water district and the LWUA (Engineering
Services) together with the local transportation authorities and inform the

people to be affected by the expansion project.

(2) Office Accommodation for Increasing Personnel

Increase of personnel requires a larger office space. In this
regard, the newly established water districts may talk with the related
cities/mynicipalities respectively of utilization of the former office

space of the respective water supply authoritles until the water district

could afford to move to a new office.
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1.4 OTHER RECOMMENDATIONS

11.4.1 LWUA Assistance

Immediately upon thelr formation into water districts, it is
recommended that the LWUA install an approprlate commercilal practice system
(CP8). Also, an effective and sustalned training programs for both water
district officlals and personnel should be formulated and implemented as
soon as possible. A rational public information and education program

should also be undertaken by the new water districts.

The JICA Team also reminds that the LWUA maximizes its assistance
to the proposed water district upon its formation. It is expected that
partially the proposed water district will need the LWUA's assistance in
all aspects of its operation and financial, technical and institutional,.
It 1s believed that this package of assistance will greatly enhance the
water system's capabllity to provide an adequate and efficlent water

service to 1ts consuming public.
11.4.2 Formation of Water Districts

Basically, the LWUA provides every necessary assistance once a
waterworks system is formed into a water district. Yet, under the decree
that created both the LWUA and the water districet (PD 198, as amended), the
formation of a water district is at the option of the local governments

concerned,

There 1s actually a very positive trend towards the formaticn of
water districts in the above-mentioned four study areas. Members of the
Sangguniang Panlalawigan/Panlungsod have been taking an increasing interest
in the iImportance of an improved water supply system, The JICA Team be-
lieves the LWUA can facilitate things by having a more aggressive program
or campaign in water district formation d1tself; but should include
effective information measures to promote formation through grass-roots and

media based ecampaigns.
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