- Alternative study for phasing the distribution network development is

then conducted based on the selected netwofk'cpnfigﬂration.
7.2 FACTORS TO BE CONSIDERED PTﬁi ALTERNATIVE STUDY

In evaluating alternatives, considered were; water demand for
each design year, recommended water sources,. design ¢riteria for distribu-
tion system, storage requirements and locations, and other parameters rele-

vant to the existing and proposed systems.
7.2.1 Planning Stages
In studying of 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
Phase II 1996 -~ 2010

The long term development shall be completed during the Phase II
period, while the short term deVeldpm&nt by the year 1995. '

The Phase I project is further divided into two stagesg-stage 1
for 1990 and Stage 2 for 1995 taking into account of practical construction
period for the required facilities, especilally for intermal network and

service connections.
7.2.2 Water Demand in Each Design Year
The -future water demand as projected in Chapter 5 covering baran-

gays ‘to be served in the respective target years is presented in TABLE
7.2.1.



TABLE 7.2.1 DEMAND PROJECTION BY BARANGAY (DATLY AVE. AND MAX.)

Unit: cu,.m/day

Huniéipality

Desipgn Year

barangay 1590 1995 2010

Cabuvao Barangay I, II & IIT 1,000 1,100 1,800
Bigaa 300 300 1,800

‘Sala 200 ©700 1,600

Baclaran - - 600

Banay-Banay - - 1,500

BRanlic - - 1,600

Butong - - 600

Gulod - - 1,700

Mamatid - - 1,700

Marinig - - 2,200

Niugan - - 1,800

Pulo - - 1,700

San Isidro - - 600

Sub-Total 1,500 2,700 19,200

Sta. Rosa Barangay T, II & JII 800 1,600 2,300
Aplaya 500 1,400 2,600

Balibago 800 1,500 2,900

Dila 200 600 1,100

Dita 500 1,100 2,200

Ibaba 100 300 500

Labas 200 600 1,300

Macabling 300 800 1,600

Tagapo 500 1,700 3,700

Caifigin - - 2,100

Malitlit - - 1,400

Pook - - 2,500

Sinalhan - - 2,500

Sub-Total 3,900 . 9,600 26,700

Bifian De La Paz 1,000 3,300 6,600
Malaban 1,100 3,500 7,200

Platero 300 900 - 1,800

Poblacion 300 700 1,800

San Antonio 900 2,700 4,800

San Jose 300 900 1,600

San Vicente 500 1,600 3,000

Sto. Domingo 200 500 9300

Canlalay - - 3,400

Casile. - - . 200

San Anton - - 500

Tubigan - - 1,100

Zapote - - 200

Sub-Total 4,600 14,100 32,500

Daily Average Demand 10,000 26,400 78,400
Daily Maximum Demand 12,500 33,000 94,000

Note: Fluctuation factor (daily max./dally ave.):

1990 and 1995; 1,25

20103

1.20



7.2.3 Water Sources Considered

Based on the study of existing and potentlal water sources per-

formed in Chapter 6, the following source alternatives are considered.

(1) Realignment of Existing Deep Wells

Two existing deep wells in Bifian shall be abandoned due to low

water production,
(2) Surface Water

The utilization of Laguna de Bay is a principal alternative of

surface water, though it will require a set of water treatment facilities.

(3} Groundwater

The existing groundwater source, excluding the afore-mentioned
two. wells to be abandoned,. is therefore a spring with a water production of

about 9,300 cu,m/day.

For future development, the construction of deep wells, the util-

ization of additional springs and stand—by‘NIA wells are considéred.

In the case of new deep well construction, Sta, RbSa area is
identified to be dependable for exploiting about 5,500 cu.mi&ay from one
well based on the hydrdgeologicél étudies. The proposed.design pafaﬁetet‘
of deep well 15 as follows: '

Proposed Deep Well besign Parameter
Well depth 200 m

_Césihg diameter _300 mm
Estimated diséhafge 5,500 éu.m/déy'
Influence. area | 500 m (radius)

With regard to the standby NIA wells, some of them are no longer
cperating since the supposed dirrigable éréa-Have‘alreadﬁ'beenihonverted

into residential communities. In most cases, the wells were abandoned due



to gtolen electric cables ‘and switﬁh'boxes, Because of this, a list of NIA
wells for possible future water supply sources was submitted to the NIA to
seek for permission to utilize the said wells, During the discussions with
a NIA official, 1t was confirmed that some wells, excluding the free—flow-
ing ones may ﬁe converted for water supply purpose. Hoﬁever, observation

wells constructed by the NIA cannot be utilized for this'pﬁrpose.

. The avaii;ble amount‘of spring water is confirmed to be aﬁproxe
imately 12,600'cu.m/day comprising 9,300 cu,m/day from the existing spring
source (MatangﬁTubig Spring). and 3,300 cu.m/day from : other additional
-springs. Since.these springs are.loéated in the area owned by the Canlubang
Sugaf Estate Group, the negotiation with rhis owner as well as the approval
from'the,Nationﬁl Water Resources Council is a prerequisite for exploita-

_tion of these additiqnal springs.

The water right for the Canlubang Sugar Estate Group 1in the
spring area was identified as shown in APPENDIX 7.2.1.

7.2.4 Distribution System

Alternative study of the distribution system includes the study
of various'alternatiﬁe pipeline configuratiohs and routing to arrive at the
‘cheapest possible distribution system that can provide adequate water pres-

sure in the proposed service area.
(i) Pressure Zone

The ground elevation of the proposed service area for the year
2010 varles from 1.5 m to 3.7 m above the mean sea level. 1In this regard,
only one pressure zone 1is considered for Cabuyao-Sta. Rosa-Bifian area

thrbughftﬁe year 2b10(
(2) System Pressure

In accordance with the LWUA Methodology 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 II) for the hourly maximum

flow:



o Max. static water pressure : 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 comstralnts as

the intermediate measure of system improvement,

"o value (Hazen Williams' Formula) being adbpfed in the said

manual is also given below:

élOO mm to $200 mm 110

C =
4250 mm to $500 mm : € = 120
4600 mm and over € = 130

{3) Fire Protection .

‘Full fire protection with adequate water ﬁressufe will.be.insured
during the Phase II period., During the Phase I period, the eﬁiéting fire
hydrants will be uﬁilized. The criteria on the location of fire hydrants'as
set forth in the LWUA Methodology Manual is summarized as follows: |

Cbmmérciai/-
. ‘ Residential Area Industrial Area
Diaﬁeter of.Fire Hydrants 100 mm S IBO*mm '
Spacing : : 180 m _ 135 m
Hydrant Density - 0.3 pé/ha 0.6 pce/ha

The number of fire hydrants can be determined either.by spacing

or by hydrant density criteria.

To verify the appropriateness of diétéibutién_syétem,‘a'22 1/sec
of fire fighting Water'ftom each of two adjacent fire_hydfanté in the re-

sidential area will be checked by the computermaided.netwofk éhalysié,



'(4) Storage Facilities

In coming up with the most cost—effective storage facilitiles,
water demand aqd storage voluﬁe wili.haﬁe to be ascertaimed. In compliance
_with.fhe LWUA'Methodology Manual, the optimum coafigufation of the storage
facilities will be selected from among the following three alternative

schemes'

- Daily maximum supply and maximum storégé, _
~ _Intermediafe supply and storage (I50% of the daily maximum sup-
ply), and

- "Peak hour supply and minimum storage.

The location of storage facilities will also be studied in we-

lation to the diameter of distribution pipes.
(5) Distribution Network

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

distribution system.
(6) Equipment/Materials and Unit Costs

The unit costs of water: supply equipment and materials were in-

qﬁired both in Manila and respective study area during the field survey.

The Survéy results revealed that almost all the equipment and
materlals are imported or partially manufactured in Manila area and dis-
tributed to local areas. These market prices which were mainly pipes and
fittlngs, were compared with the  LWUA Methodology Manual at the 1986 price

level and 1t is concluded that the said Manual be referred to estimate the

project cost.

'With:regar& to pipe materials, PVC pipe for diameters up to 150
mn 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

7.

3.1

ALTERNATIVE STUDY OF WATER SUPPLY SYSTEM

Water Source and Transmission

(1} Water Source Alternatives

1}  Development of Alternatives

The alternative water sources in the study area are springs,

groundwater and surface water of the Laguna de Bay.

The total water demand in the year 2010 was  projected to be
arcund 94,000 cu.m/aay'which is ten times the level of the present
water production. Accordingly, a considerable amount of additional

water will be required,
There are two alternatives for the development of additional
water sources to meet the said water demand aside from the existing

water sources, as enumerated below.

Alternative S-1

o Utilization of spring water and groundwater.

Alternative $-2

0 Combination of existing springs, wells and surface waﬁer of

" the Laguna de Bay.

For water conveyance/transmissign'pipelines of the above water
source alternatives, no altérnative'roufing is'availablé'for compéri_
son since the proposed pipeline routes are determined cbnsidering-thé
road conditions for pipe installation with' the shoftést'length'?ossiH
ble. Howevér,:the'configuratfon of pipe aligninent will be subject to
the cost comparison to establish the optimum plan when the staged

construction program is introduced,

A schematic system configuration of the water source alternatives
including transmission and treatment factilities is shown in TIGURE
7.3.1 and summarized in TARLE 7.3.1, ' '
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TABLE 7.3.1

' Facilities

AND TRANSMISSION
Alternative 5-1

MAJOR FACILiTIES OF ALTERNAVIVES TOR WATER SOURGE

Alternative §-2

Water Source

($300mm, 200 m')

Transmission Line $700 mm ~ 4,400
#500 mm - 500
$400 mm ~ 1,800
$#350 mm - 700
¢250 mm - 10,000

Water Treatment

Deep Well, 16 units

B E=2g

Deép.Well, 4 units
(4300mm, 200 w°)

Waéér Intake; 1 unif

- (670 1/sec, Laguna

dé Bay)

#7060 mm - 1,000 m
$450 mm - 1,300 m
$400 mm - 1,100 m
¢250 nm - 2,400 m

Rapid Sand .Filter
(57,200 cu.,m/day) .

2

Cost Comparison

A cost comparison of water source alternatives including relevant

facilities is summarized in TABLE 7.3.2 and details are given in AP-.
PENDIX 7.3.1.

than

ALTERNATIVES

Facilitdes

Alternative S-

1

TABLE 7.3.2 COST COMPARISON OF WATER SOURCE AND TRANSMISSION

Alternative §-2

Water Source # 31,200,000

Transmission Line 17,745,000
Water Treatment ; _ -
Energy Consumption 23,337,000
{15 years) :
Maintenance Cost 8,351,000

B 16,166,000
5,997,000
61,204,000
14,508, 000

9,417,000

TOTAL B 80,633,000

B 107,292,000

Alternafive 5-2.

The cost comparison of two alternatives favors' Alternative 51

Beside a2 lower cost in constructlon and opera«

tlon/maintenance, Alternat1ve S-1 has a potential advantage of flex—

ibility on project implementation when it comes to -the increase of

water demand,

710



Thus, Alternative $~1 1s recommended as the optimum plan for

water source development toward the target year of 2010.

{2) Transmission Alternatives

1) Deveiopment of Alternatives

In accordance with the selected water source development plan, -
iﬁclﬁ&ing ‘transmission pipeline route, alternative pipe alignment
ﬁlans; the staged construction program is developed as shown in TABLE
7.3.3 and FIGURE 7.3.2. |

TABLE 7.3.3 ALTERNATIVES FOR TRANSMISSION PIPE ALIGNMENT

Transmiséion Line ) Alternative T-1 ) Alternative T-2
Pipe Alignment _ Single Line . Parallel Line
Construction Phase Phase T Phase II Total _ Phase T  Phase II Total
4700 mEm 3,200 m 1,200 m 4,400 m - 1,200 m° 1,200 m
© $600 mm - ' - - - 3,200 3,200
4500 mn - 500 500 - 500 500
#450 mm ' - - - 1,300 - 1,300
4600 mn o 1,800 1,800 1,100 1,800 2,900
$350 mm - 700 700 - 700 100
©- 4250 mm 1,600 4,800 6,200 2,200 4,800 7,000
Total . h,600 m- 92,000 m 12,600 m 4,600 m 12,200 m 16,800 m

7 - 11
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2)  Cost Compariéon

* The cost compariqon of ‘two alteérnatives were made by applying 12/

per annum of discount rate.

The year of construction for cost compar-

ison pprpose 1s set as 1990 for Phase I and 1998 for Phase 11 pipe-

lines, respectively,

A summary of cost comparison is shown in TABLE 7.3.4 and detatls
are given in APPENDIX 7.3.1. '

TABLE 7.3.4 COST COMPARISON OF ALTERNATIVE TRANSMISSION PIPE ALIGNMENT

Unit:® x L 000

'AlternétiVe T-1

Alternative T-2

.Phase I

lected as the optlmum plan for constructlng transmiasion lines.

7.3.2 Location and Required Storage Capacity of Reservoirs

(1) Effective Utilization of the Existing Reservoir

Costs Phase IT Total Phase I  Phase II Total
C"“S-t?é‘;t’“”“ Cost 6,994 8,357 15,35 3,961 13,477 17,438
-Present Worth of o
Construction Cost 4,445 2,145 6,590 2,517 3,459 5,976
(Cc) _ : .
-Present Work of S _
© Salvage Value 277 418 695 157 675 832
(Csy _
Ket Present Wbrth' -
- Comparable Cost 4,168 1,727 ‘5,895 2,360 2,784 5,144
(Cn = Cc —_Cs) : :
Based on the result of cost comparison, Alternative T-2 is se-

With regard to the cost- effective utilization of the existing

-reservoir, alternatlve study on water distribution method from the reser-

voir were at first carried out. The alternatives were developed consxdering

-~ the potential advantages on the ground elevation of the reservoir site in

feépect'to distribute water to Cabuyao area, as follows:

7 - 13



Case 1:

Casge 2:

Construction of - transmission line from the existing reser—

volr to the vicinity of the poblacion along the existing

pipeline route gnd :distribution line, and- proviaion of a

reservoix andla:pumping station before distribution. .

ExpanSion of the existing -reservoir and construction of

transmission and distribution lines using new routes.

Based on the cost comparison of two alternatives, Case: 2 was

selected as the optimum plan for the use of the existing reservoir. Details

on this study is given in APPENDIX 7.3.2.

(2) Developmént of Alternatives

The- pertinent selection of reservoir location and storage capa-

" city largely contributes to economize the costs of . both constIthiqn and

operation/maintenance.

Following alternatiﬁes of reservolr locations as shown in FIGURE

7.3.3 were developed considering the existing water supply'facilitiés and

the projected water demand for the year 2010 in respective service area

municipalities.

Alternative

B-1

Cabuyao

Sta. Rosa

Alternative

& Bidan :

D-2

Cabuyao

Sta. Rosa

& Bifian

Utilization' of the 'ekISting Teservolr w1th an

_ expansjon to the required storage capacity.

Construction of a new reservoir with the required

‘capacity in Sta. Rosa.

‘Same as Alternative D-1

Construction of new reservoirs with the reqﬁired

capacities in Sta. Rosa and Bifian, res?ectively.

"7 = 14
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To determine the most “optimum storage capaclty of respective
reservoirs for the above alternatives, three cases for the storage reguire-
ment were considered as described in the -sectiom 7.3.1, TABLE 7.3.5 shows -

' the.required storage capacity estimated for each alternative.

TABLE 7.3.5 STORAGE REQUTREMENTS OF ALTERNATIVES

Unit : cﬁ.m

Alternatiﬁe b-~1 Alternative D-2
Storage Volume Cabuyao Sta, Rosa  Cabuyao Sta. Rosa 'Biﬁani
Emergency ' 1,920 5,920 1,920 2,670 3,250
Maximum H= _ ' ' ' ' o
Operational © 25830 8,730 2,830 3,930 4,830
Total _ 4,750 14,650 4,750 _ 5,600 8,080
Existing Capacity 1,350 - 1,350 - -
Required Capacity 3,400 . 14,650 3,400 6,000 8,080
}ptermediate ' )
Operational - : - - - -
Total ' _ 1,920 5,920 1,920 2,670 3,250
Existing Capacity 1,350 :' ' - 1,350 - : -
Required Capacity 570 5,920 - 570 2,670 3,250
Minimum : ' '
‘Operational - - - ' - -
Total 1,920 5,920 : 1,920 2,670 3,250
Existing Capacity 1,350 _ -~ 1,350 - -
Required Capacity 570 5,920 570 2,670 3,250

(3) Cost Comparison’

According to the estimated storage reqﬁirements:of each altern-
ative,. it is obvious that the case of the minimum storage requires larger
construction cost for water source faCilities to cope.with.the peak hour
demand rather than that of thé intermediate storage. Thus, é’éost compari-
gon of alternatives was performed for the'cases.df the maximuﬁ and inter-

mediate storage capacities,
TABLE " 7.3.6 shows a summary of comparative cost. In estimating

construction cost of resérvoir, the cost functlon adopted in the LWUA Meth-

odology Manual is referred to.

7~ 16



TABLE 7.3.6 COST COMPARTSON OF RESERVOIR ALT

ERNATIVES
Unit : B x 1,000

Alternative D-1

Alternative D-2

Storage Volume Unit Cost A
' Q'ty Cost Q'ty Cost
(®)
Maximum _
Water Source _
Deep Well 1,160,000 16 units 18,560 16 units ‘18,560
Deep Well Pump _ :
' Station 790,000 16 units 12,640 16 units 12,640
Sub~Total 31,200 31,200
Reservoir: .
Cabuyao 3,400 cu.m 3,621 3,400 cu.m 3,621
Sta, Rosa 14,650 cu.m 9,208 6,600 cu.m 5,532
“Bifian - - 8,080 cu.m 6,295
Sub-Total 12,829 15,448
TOFAL 44,029 46,648
Intermediate’
Water Source. :
Deep:Well 1,160,000 24 units 27,840 24 units 27,840
NDeep:Well Pump _
_ Station 790,000 24 units 18,960 24 units 118,960
Sub-Tatal | 46,800 46,800
 Reservoir '
Cabuyao - 570 cu.m 1,157 570 cu.m 21,157
Sta. Rosa 5,920 cu.m 5,160 2,670 cu.m 3,103
Biflan - ~ 3,250 cu.m 3,518
Sub-~Total 6,317 7,778
53,117 54,578

TOTAL

Based on the above cost comparison, the case of -the maximum stor-

age'capacity is_cheaper than that of the intermediate storage capacity.

When the cost for transmission line from water source to reservoir is taken

into aqcﬁunt,_if-is apparent.that the case of the maximum storage capacity

is more advantageous than the othe

r one.

Thus, the daily maximum suﬁply with the maximum storage capacity

is recommended,

7 - 17



7.3.3 Distribution System

(1) Development of Alternatives

Two alternative studies on the dietribution system 1s carried out

for the reservoir locations as determined in the fore-going section.’

A choice of alternative routes for major distfibutidn pipeline is
limited owing to road network as well as size and location of major demand

centers in the proposed service area.

The most . optimum network configuration of each alternative to
allow the peak hour water flow in the year 2010 1s determined Lhrough the
computer—aided hydraulic simulation., TABLE 7,3.7 shows the required dis-

tribution facilities excluding commonly requlred facilities.

TABLE 7.3.7 ALTERNATIVE SYSTEM CONFIGURATIOﬁS OF
- RESERVOTR AND DISTRIBUTION MAIN

Required Facilities Alternative D-1 Alternative D-2

Transmission Line - . : $600 mm, 3,800 m
{(Sta. Rosa to Biitan) o ' o
Booster Pump Station - 1 unit (380 l/sec, H-ISm)
_ Sta. Rosa to Bifian
Distributioﬁ Pump 1 unit (1,210 l/sec, -1 unit (470 1/sec, H= 30m)
H=45m) ' o Sta. Rosa area
Sta. Rosa drea I unit (720 1/sec, H=40m)

Bifian area.
Distribution Main/Valve ~ Pipe {(m) Valve (pcs.) Pipe (m) valve (pcs.)

¢ 700 mm _ ' 250 : 1 250 S |

$ 600 mm 8,310 - 28 5,260 18
¢ 500 mm 1,750 6 - -
é 450 mm 1,450 5 800 o3
¢ 400 mm 3,000 _ 10 5,800 19
4 350 mm 5,350 18 3,200 11
¢ 300 mm ' 11,400 38 14,200 47
¢ 250 mm 14,650 49 14,400 48
é 200 mm . 7,800 26 10,300 34
4 150 mm : 6,950 23 ' 2,650 - 9.
é 100 mm - - 1,000 .. = 3

Total 60,910 _ 204 57,860 193

7 - 18



(?) Cost Comparison

In accordance with the facility requirements as shown in TABLE
7 3.7, the construction costs of the alternatives were estimated including
the operation and maintenance costs at the 1986 price level. Construction
costs of distribution reservoirs are not considered -in the cost comparison

since the total storagu capacity required for each alternative results in

same construction cost,

TABLE 7.3.8 shows the estimated costs for construction and 15

years operation and maintenance,

TABLE 7.3.8 COST COMPARISON OF ALTERNATIVE
' ' DISTRIBUTION NETWORK

Cost - : Alternative D-1 - Alternative D=2

Coﬁstruction Cost

Transmission Line : - 6,080

Booster Pump Station - 5,188
Distribution Pump -
for Sta. Rosa 15,011 _ 6,638
for Bifan - ' 9,709
Distribution Main
Pipe _ 50,309 44,885
_ Valve 13,266 : 10,165
- Totral 78,586 82,665

Qperatibn & Maintenance Cost

Operators Salary _ 216 ' 648
Energy : 4,902 17,550
Maintenance 7,859 7,678
Total , 12,977 25, 876_
GRAND TOTAL 91,563 108,541

Basad on the above cost comparison, Alternative D-1 1is gelected

as.the most eéonomical configuration of the distribution system.

7 - 19



7.3.4 Phasing of Distribution Network Development

(1) Development of Alternative

An in depth alternative study on the distributidn system being'
selected iIn the foregoing seetion. ig carried out to establish the moet
optimum phasing of the overal1 system for the . short term and long term

development.

-The computexnalded hydraulic simuletion of the distribution net-
work 1s a key subject in this study (See APPENDIX 7. 3. 3). Two alternative
approaches of the study are then considered Alternative D—l A consists of
a- single pipeline alignment, and Alternative D-1-B- forms a parallel
pipeline'.alignment. Particular approaches of these 'alternatives"are as

follows:

Alternative D~1-A

o The most optlmum network configuration to allow the peak hour water
flow in the year 2010 is first determined as studied in the previous

section,

0 Major distribution pipes to be reduired in Phase I-pefiod-are-identi—

fied from the above-mentioned network configufation.

o Phase IT distribution network will be completed by installing addi-
tional pipes in the area to be served in this period.

Alternative D-1-B

‘o - Based on the optimum route of major dlstribution pipelines as deter-
mined in the previous section, the 1ea3t cost network configuration,
which is mainly the pipe sizes, is determined to gatisfy a minimum‘of
0.7 kg/sq.cm of water pfessure under the peak hour water flow during

the Phase I period.

o For the Phase IT water demand, additional pipes wherever necessary for

augmentlng the distribution capecity to cope with all the criteria set

7 -20



ﬁorth‘in the LWUA Methodology Manual are determined, Likewise, several
- pipeline routes will form a parallél pipe alignment,

The configuration of altefnative distribution networks by con-

stfuction phases is sﬁmmarized in TABLE 7.3.9.

TABLE 7.3.9 CONFIGURATION OF' AITERNATIVE
DISTRIBUTION NETWORKS

" Alternative D-i-A _ : AMlternative D-~1-~B
Matetiais : Phase 1 Phase IT Total Phase I Phase IT  Total
Pipe (m) _ _ _ 7 _

4 150 mn 1,550 5,400 6,950 3,450 6,800 10,250
¢ 200 mm 900 6,900 7,800 3,800 6,550 10,350
¢$,250 mn 2,050 8,000 10,050 . 2,650 8,350 11,000

$.300 mm . 2,000 9,400 11,400 1,850 10,500 12,350
"¢ 350 mm 2,000 - 3,350 5,350 1,750 3,850 5,600

$ 400 mm 600 2,400 3,000 - - 5,200 5,200

¢ 450 ‘mm 1,450 - 1,450 900 400 1,300

4 500 mm 1,350 400 1,750 2,900 3,800 6,700

¢ 600 mm 3,800 4,500 8,300 250 4,500 4,750

$ 700 mm 250 S 250 - - -

Total 15,950 40,350 56,300 17,550 49,950 67,500
_Valveé'(pcs.) . :

4 150 mm 5 18 23 10 23 33

¢ 200 mm 3 23 26 13 22 35

4 250 mm 7 27 - 34 9 28 37

4 300 wm 7 32 39 6 35 41

¢ 350 mm 7 11 18 6 13 - 19

$ 400 mm ) 8 10 - 17 17

¢ 450 mm 5 - 5 3 1 4

¢ 500 mm 5 1 6 10 13 23

$ 600 mm 13 15 28 1 15 16
% 700 mm 1 - 1 - - -
" Total 55 135 190 58 - 167 225
_(2). QQst'Coﬁparison

Constructlon costs of each alternative are .estimated. These.

include valves to be installed at every 300 meter intervals.
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For this pufpbée,.the year of construction is sgt'in‘L990 for
Phase I and 1998 fdr Phasgse ¥I pipelines. Discount rate applied to each
phase is 12% per annum. For reference, 10% and 15%Z of discount rate are

also considered (See APPENDIX 7.3.4).
A summary of cost comparison is presented in TABLE 7.3.10.

TABLE 7.3.10 COST COMPARISON OF ALTERNATIVE DISTRIBUTION NETWORK
(NET PRESENT WORTH)

Unit : B x 1,000

' Discount Rate

Distribution Network - 10% 1% 157

Alternative D-1-A

‘Phase I: (4100 - $700 mm) - | e
Pipeline: 9,770 m 10,161 9,735 8,997

Valve : 33 pes. 3.770 3,612 3,338
"Sub Total ' 13,931 13,347 12,335
Phase II: (4100 ~ $250 mm) : : :
pipeline: 12,140 m 6,390 5,467 - 4,244
Valve : 41 pes. 1,708 1.461 - 1,134
Sub Total 8,098 6,928 5,378
TOTAL | 22,029 20,275 17,713

Alternative D-1-B

Phase 1I: (4100 - ﬁASO mm) . P
Pipeline: 9,770 m 7,716 75392 6,831

Valve : -~ 32 pcs. 2,027 1,942 1,794
Sub Total _ 9,743 9,334 - 8,625
Phase II: (4100 — 4500 mm) o _ T
Pipeline: 21,620 m 9,819 . 8,401 6,520
Valve @ - 72 pcs. 2,518 2,154 1:,672
Sub Total 12,337 10,555 . 8,192
TOTAL | 22,080 19,889 . 16,817

According to the abqve cost compafison, the diffeféﬁée of the net
present worth of comparable. costs 1s 'less than _6%. Théfefore; further

comparison 'is made by adopting the cost eécalation_raté; 12% ﬁer'annum from
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'1986”;0'1989.ahd 10% per annum for the later project period. The inflated

net present worth of gomparable cost Is shown in TABLE 7.3.11.

- TABLE 7.3.11 ESCALATFD PROJECT COST OF ALTERNATIVE
: . DIQTRIBUTION NETWORK

Unit @ B x 1,000
Discount Rate

Distribution Network 0% 12% 15%

‘Alternative D-1-A

Phase I 21,920 21,002 19,409
Phase Il 27,314 23,368 18,140
' TOTAL o 49,234 44,370 37,549

s T 18 Mt s LA T R I i Ll i T Bk S LA it o o 423 Bk ook o e £t % B L e o £ AL Lk A8 48 S i i, e e ey L Ll AR 2 S R R . -8 Rl Bt e e it R LA R v

fAlternétive D~1-B

" Phase I 15,331 14,687 13,571

Phase TI 41,612 35,602 27,631
TOTAL 56,943 50,289 41,202

Bése&'on the above cost comparison, it 1is concluded that Alternative
DulvA.(éinglerpipeliné alignment) 1s the most optimum plan for phésing the

development of the distribution network.
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GHAPTER 8  RECOMMENDED PT.AN

8.1 GENERAL

This Chapter presents the recomwmended plan for the short term and
long term development of the CSBWS based on the results of foregoing

alternative studies.

The recommended plan consists of two construction phases; Phase T
(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 immediate improvements and capital cost requirements.

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

Phase T activities.

This Chapter also presents capital and annual project costs of

the recommended implementation schemes.

Some deviations from the technical standards being adopted in the
LWUA MethddologyIManual have been applied in the Phase T period due to cost
considerations. These deviations are: staging of some waterworks facilities
to provide lower initial construction cests; provision of- lower system
pressure, and the postponement of the construction of the administration
building to Phase TI. 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 reconmended water supply system for

Cabuyao~Sta. Rosa-Bifian 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 pfroj_ect phase 1s
givén in TABLE 8.2.1 and a summary of the major facilities is also given in
TABLE 8,2.2. '

TABLE 8.2.1

DESCRIPTION OF REQUIRED MAJOR FACILITIES BY PHASE

: Phase

‘Facility

Major Facilities Required

Phase 1
Stage 1

Source

- The existing Matang-Tubig Spriung (9,300 cu.m/day) and a test well

(5,500 cu.m/day, constructed during this Feasibility Study at Baran-
gay Pulong Santa Cruz in Sta, Rosa) will be used.

Total water production will be 14,800 cu.m/day.

Treatment

Each one unit of constant flow chlorinator will be installed at the
existing reservolir and 2 new reservolr (Sta. Rosa).

Transmission

Pipe protection work will be carried out for the parallel pipe align-
ment section (each 400 m: for ¢200 mm and #300 am} along .the river bed
from the spring to the existing reservoir. :

A new transmission line (4250 nm-4450 mm, 3,500 m) will be construct-
ed from the test well to the new reservoir (Sta. Rosa).

Distribution

A new reservoir {3,105 cu.m} equipped with booster pump (Qﬁl#? 1/sec

and H=30 m) will be constructed at Balibago in Sta. Rosa.

New distribution main (4250 mm-4700 mm, 12,550 @) will be constructed,

" Internal network will be constructed to cover 340 ha of the existing

service area,

Electricity

Substation will be constructed at the new reservoir {Sta. Rosa),
(300 KVA) '

Leakage Detec-
tion & Repair

A1l the existing service comnections will be subject to the leakage
detection survey. .

All the unmetered service connections will be installed with water
meters and a half of the metered service connections will be subject
to replacement of water meters, :

About 20% of lateral pipes will be subject to replacement,




TABLE 8.2.1

DESCRIPTION OF REQUIRED MAJOR FACTILITIES BY PHASE

(CONTINUED)

Phase

Major Facilities Required

Facility
Phase I  Source Additional 4 new wells (5 500 cu m/day/well) will be constructed in
Stage 2 Sta, Rosa area. _
Two existing wells 1n Binan area will be abandoned
Transmission  Additienal ‘transmission line (4250 mm, 1,300 m) will be const1ucted
' from new wells ko the transmission main.’
Distribution One add1t10n31 booster pump. (Q=373 1/sec, H=50 m) will be 1nstalled
at the new reservoir (Sta. Rosa). _
Additional distribution main (6150 éSOG moi, 9,300 m} will be const-
ructed to cover the expanded service area. _
Additicnal internal network will be constructed to cover 400 ha of
the expanded service area and-to increase the network density in
Stage 1 service area.
Phase 11 Source A total of 11 additional deep wells {5,500 cu. mldayﬁwell) will be
_coneructed in Sta Rosa area.
Treatment Eech one unit of additional-constant flow chlorinator will be in-
stal}ed at the existing and new Teservoirs. :
Transmission Additional transmission 1ine (¢250 d700 fn, 1? 200 m) will be const-
ructed from new wells to the new reservoir (Sta. Rosa).
bistribution Exiqtlng reservoir’ will be augmented for additional 2 534 cu m.
New reservoir (Sta Rosa) will also be expanded for. addltional 12,431
cu,m together with one additional booster pump (Q—690 lfsec, H=50 m) '
Additional distribution main’ (élSO 4600 mmy - 36, 450 m) and internal
network will be constructed to cover the expanded service area
(500 ha}. :
Electricity Substahion in Sta. Rosa will Ee'renewedfeugmented. (TSOIKYA)'
Others - 'Equipment (pump,. water meter ete, ) will be renewed corresponding to

the respective service-1ife,




. TABLE .8.2.2 SUMMARY OF MAJOR, FACILITZ(_ES REQUIRED BY PHASE

Phase Phase I

Service conmections 2,907 sets - . -

Ttem Phase IT Total Remarks
o ) © Btage ¥ Stage 2
1. Source ¥acility
(1Y Deep well (4250 x2G0u) - 4 units 11 units 15 units
(2) Pumping facility
1} Pumping station 1 unit 4 units 11 units - 16 units
: o {Test well)
2} Flow meter (41950) 1 set 4 sets 11 sets 16 sets
2, Transmission Facility
© (1) Pipe protection _
(4200, 4300) 800 m - - 800 m Spring -
. ~ Existing
+{2) ¥ain pipes {#250 - 4700) 3,500 m 1,300 m 12,200 m 17,000 m Reservolir
3 Distribution Facllity
' (1 Reservoir
: 1 unit - : 2 units "3 units
_ (3,205 cu.m) (2,534 & 12,431 cu.m)
(2) Pump facility 1 unit 1 unit 1 unit 3 units
(3) Pump house ; 1 unit - 1 unit 2 units
(4) Chlorination facility _
" {constant flow, 22kg/day) 2 sats 1 set - 1 set 4 sets
(constant flow, &45kg/day) - _ - 1 set 1 set
(5). Power Substation ~ 1 unit - 1 unit 2 units
(6) Distribution pipes
" 1) Main pipes. ' . '
(6150 - 4700 mn) 12,550 m 9,300 m 34,450 m 56,300 m
2) Valve {4150 - ¢700 mm) 43 sets 40 sets 112 sets 195 sets
3) ‘Internal network o S
' (#1060 - 4150 mm) - 1,620 m 6,700 m 8,320 m
(4 75 - 4100 m) 4,160 m 35,460 m 60,590 m 100,210 m
4} ‘Service Connection 4,967 15,476 572,953 63,396
5) Water meter
gL/ - 43/4") : 1,945 - - 1,945
6) FPlow meter {4350 mm) 1 unit - 2 wnilts 3 units
7) Fire:.protection - - 410 sets = 410 sets
b, Administration &
S Opei:ag:ion _B_\'L;L_lding i 1 unit - 1 unit 2 units
5. Leakage Detection :
' 2,907 sets

- Note: Excluding replacement /renewal of equipment.,



(1) Source Facility

A potentiél‘watef-pfoduction'at the existing Matang-Tubig Spring
will be fully utilized and additional new:deep wells (¢300-mM'x_200'm~
depth; 5,500 cu.m/day/well) will be constructed in Sta.'Rosa area, The
existing deep well will be abandoned during the Stage 2 of Phase I due to
small discharge (See FIGURE 8 2.3).

(2) Treatment Facility

A constant flow chlorinator will be installed at the reservoir.

(3) Transmission Facility

Improvement/protection of the tranqmission line installed along
the bottom of the river between the existing ‘spring and the reservoir shall
be given priority. A pipeline from the new wells to the reservoirs will

also be constructed.
(4) Distribution Facility

The proposed service area is determined to include the_exiéting_
service area, the planned urban development area and the area along the

major roads (50 m from each side of road shoulder).

The existing reservoir will be fully utilized after necessary
expansion of its storage_capacity.'An additional reservoir will be con-

structed in Sta. Rosa area.

The storage capacity of the rééervbir is détermiﬂedj to'_bei thé
maximum storage volume (100% of distribution in 24 hour pefiod) toéetﬁér
with an emergency storage equiVélEnt.to 2 hour supply of the daily maximum_
_water demand. The size of the. reservoir is determined in compliance with
vater demand in each project phase and the emergency storage will be satis—

fied in the Phase II period.
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The existing distribution lines will be utilized as a part of the
proposed interhal network, but subject to the leakage detection survey and

repair/repiaéement, if necessary.
(5) Service Connections

As it has been observed during the fleld survey of exlsting water
supply facilities, there are considerable number of service connections
with not-functloning water meters ~and unmetered service connections.

Leakages from service connections were also confirmed.

Resultant from these situation, the implemenﬁation of Iéakage
detection survey and repair/replacement of damaged water meters and_servicé.
connections are to be carried out in the early stage of the'Project in
. order to increase the accounted-for water. The installation of water _
metefs at new service connectioné and_ the provision of - pre&entive
maintenance program are another prerequisites for the sound operation of

future water supply system.
8.2.2 Tmplementation Program

In accordance with the facility requirements as desctibed in the
previous sectiom, the project impiementation program 1s developed as shown

in FIGURE 8.2.4.
8.2.3 Project Cost

The project cost is estimated based on the implementation program
using the current market price of equipment and materials and the LWUA

Methodology Manual at 1986 price level.

A summary of estimated project cost is shown in TABLE 8.2.3 and.
the detailed break down is given in APPENDIX 8.2.1. .

A standby gengrator for stable supply and the chlorine neutrali-
zation equipment for safety measure are not considered in this plénning
stage, though these are to be studied prior to the exparision of the water

Supply service,



FIGURE &.2.4 IMPLEHMENTATION PROGRAM
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TABLE 8.2.3  SUMMARY OF PROJECT COST
_Unit: Bx1,000
Facility _ ?ﬁase.I Phase II Total
Stage 1 Stage 2 ' :
1) Source 852 8,048 22,132 31,032
2) Transmission 3,503 819 13,477 17,799
-3) Distribution . 35,577 32,283 112,327 180,187
4) Elec. Substation 3,643 o0 " 4,858 3,501
5) Operation Center/ , ' o L
* Adm. Bldg. | 1,583 0 1,820 3,403
6) Material & Equip, 1,101 1,761 5,741 8,603
7) Land Acquisition 180 200 1,410 - 1,790
8) Replacement of Equipment - - 20,848 20,848
‘Sub Total 46,439 43,111 182,613 272,163
Physical Contingency (8%) 3,715 3,449 + 14,609 21,773
TOTATL 50,154 46,560 197,222 293,936
Leakage Detection 699 - - 699
Engineering Charge '
Detailed Design _ _ o o
(10% of TOTAL) 9,671 - 19,722 29,393
Construction Supervision ' - :
( 4% of TOTAL) 2,006 1,862 7,889 11,757
GRAND TOTAL 62,530 48,422 224,833 335,785
Operation & Maintenance | :
Cost (per annum) - 2,086 6,071 16,549 -
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CHAPTER 9 FINANCIAL FEASIBILITY ANALYSIS

9.1 GENERAL

The sglected technical alternative for the vrealization 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. A
financial feasibility of the project was analyzed and a financial plan
for the allocation of available funds, based on IWUA's ”guideline, was

developed in this chapter.

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

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

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

achlieve this, a socialized rate styucture will be adopted.
9.2 EXISTING SYSTEM
9.2.1 Rate Structure

As of July 1986, CSBWS has 2,907 metered and unmetered
connections. The following rate structure has been effective since 1984

in the waterworks system.
(1) Water Rates

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

metered rates, as follows:



a) Flat Rates

With one faucet B14.00 R
Additional faucet P 0.60 every addition. -

These tates are applicable to ummetered connections.

b) Metered Rates
Conéumption Ranges Water Rates
0-10 cu.m PlOLOO/mqﬁth (min.)
11-30 cu.n  0.50/cu.m
31-50 cum 0.75/cu.m
51-70 cu.m | 1.00/cu.m
71-100 cu.m . 1.25/cu.m
Over 100 cﬁ.m' : 1.50/cu.m

These rates are applicable to metered connections.
(2) Connection Service Fees:

Guaranty deposiﬁ _ ?SOabO
Registration and Tapping Fee B15.00

The cost of water meter shall be paid by each applicant.
9.2.2 Revenue and Expenditure

The annual revenue and expenditure of the watérworks systém in

the last four years are shown below:

Year Redenué Ex?enditﬁre.  " Net RevéﬁUe '
1982 P 681,807 PS45,868  P135,949
1983 682,175 596,598 85,577
1984 942,559 646,442 296,117

1985 1,055,330 - 879,566 175,764



The'rapld increase of revenue durlng the last two years was due
" to. the ‘increased number of metered connections and 1ncreased volume of

water sales,

In 1985, the waterworks' revenue accounted for 2.2% of the
Prov1nce 5 total revenue while its expenditure amounted to 2.2% of the

Province's total expenditure.

The breakdown of the revenue of the waterworks is shown in

TABLE 9.2,1 below.

TABLE 9.2.1 BREAKDOWN OF REVENUE OF CSBWS

_ 1984 . 1985
Water Sales ' 935,125.00 P1,044,828.00
Connection Service Feeg 3,000.00 .2,835.00‘
Others ' _ 4,434.00 7,667.00
Total £942 ,559 1,055,330

: The current water rate systeh is largely beneficial to the
customers who -+ consume 10 cu.m to 70 cuim of water per month. Most
resxdentlal users fall on this category. In this case, a ,socialized
vater rate scheme has to be adopLed in the future whereln huge consumers

of water will have to pay more.

A breakdown of CSBWS . expenditures is shown in TABLE 9.2.2,

with the corresponding breakdown in percentages being shown below :

1983 1986 . 1985
Peréonél Services 53.1% 54.1% | 50.3%
Maintenance & Operation Expenses 46.3 45.9  49.7
Capital Qutlay 0.6 0 0

* Total Expenditure 100.0 100.0 100.0

Salaries and wages.are the biggest expenditure item followed by

. ‘supplies & material and electricity cost.



TABLE 9.2.2 EXPENDITURE OF CSBWS

1683 1984 1985

1. Personal Service _ _
~ Salaries and Wages P268,289.22 n.a. £347,396.81
- Life 6,184.60 7,854.38
= Retirement 13,393.57 '17,078.93
~ Medicare 2,366.70 2,892.15
- 1% State Insurance : 2;533,67 3,420.87
~ Pagibig Premium 7,960.50 - 6,797.08
~ COLA 15,630.70 57,144.55
Sub-Total 9316,559 B349,442 P442 ,085

2. Maintenance & Operating Expenses

- Traveling Expenses B 34,664 .45 n.a. P 28,000.00

" - Supplies & Material 113,691.67 | 189,848.41
- Repair of Equipment 27,424 .30 ' 61,151.59
~ Illumination ' 98,588.99 143,000.00
- Retirement Gratuity - _ 15,481.61
- Other Services 1,669.64
Sub-Total P276,039 P297,000 - B437,482
3. Capital Outtlay 4,000 ' 0 : 0
Total Expenditure ?596,598 P6L6 , 442 2879,567
9.2.3 - Bill Rendering and Collection

‘Meter readers undertake monthly reading on 511 the metered
connections. Bills arve issued for cach class - of service and are
delivered to the customers by bill collectors. of the .waterworksa
Normally, one month elapse .. between. bill issuance _énd ~-payment.
Collections are being done on the day the bills_are delivered. About 70%
of the bills delivered are paid ép the first call of colléctors. The

average rate of bill collection is placed at 80%.
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As a matter of policy, delinquent consumers are given five days from
the date the notice of disconnection is received to: pay Lheir bills, otherwise
gervice discomnnection will be effected. HoWeﬁer, in case of non-compliance,
another notice demanding'payment for the said déelinquent biil-withih 24 hours
is given, after whibh disconnectidn is finally wade if the consumer still

fails to pay his bill.
9.3 MARKET SURVEY

The market survey for the Cabuyao-Sta.Rosa-Binan study area was
conducted from June 2 to June 15, 1986 with LWUA's cooperation using the
simplified market survey method. The number of respondents totaled 7,291 and
the estimated coverage ratio in the study area is 31%.

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:

Cabuyao Sta. Rosa - Binan Total

Incoﬁe Bracketl/ Ave. Ave, Ave, Ave.,
Pesos Number TPesos Number Pesos Number Pesos Humber
99003and_be10w : 679 160. .. 696 703 592 1,407 630 2,270
7901 to'PJSOO 1,212 321 1,203 940 1,205 1,230 1,205 2,491
Fl,SOl.té PQ;SOO 2;i52 157 2;130 554 2,099 637 2,118 1,348
?2;501 ;6 PA,SOO 3,467 98 3,312 274 3,340. 389 3,346 706
P4,501 and above 8,338. 13 5,357 28 5,798 78 5,972 119

As a result of the market survey, the respondents' willingness

and unwillingness to connect 1is summarized as follows :

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



Answer  Gabuyao  Sta., Rosa  Binan

Yes | Y b % 49 %
No - 25 32 35
Wwith own connection, . 38 24 14_

Note : With respect to type of users, residential users
account for 100% in Cabuyao, 97% in Sta.Rosa, and

97 % in. Binan, fespectively.

It is obéérVed from the results of the survey that the majbrity
of the respondents in the three mun1c1pa11t1es who are not. ‘yet connected.
to the ex1st1ng ‘system ‘are W1111ng to - connect to the. waterworks bystem.
It is expected therefore that more residents in the Cabuyao-Sta.Rosa-

Binan will connect to the new water supply system when it is expanded.
9.4 PROJECT COST AND FINANCING
9.4.1 Project implemen;ation Schedule and Project Period.

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

study, it is assumed that

- D951gn will be completed in 1988
~ Gonstruction will be started in 1989 and completed by 1995.

The financial analysis covers a 10wyear period which includes
the construction period.  However, a 20 year perioddis adopted for the
calculation of FIRR. -

9.4.2 Financial Conditioﬁs

The major potential sources of funds for the Water District 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 District  should maké:-a

9 -6



»
con;ribuﬁion of 10%Z to the project cost as equity. However, should the
waterworks . cannot . provide the said equity due to its current tight
‘financial situation, it {is suggested that tﬁe government will provide a
_gfant to the District £o make up for the equity. In this study, 5% of

the project cost is set as the equity.,

o The mon-operating sources include loans. In thié study,. to
rgalize a reasonable water rate structure, the introduction of the LWUA's
soft 1o§n -into the project in addition to the rééular loan is
recommended. The loan funds from IWUA will be utilized to finance the
balance Qf:the project cost plus capitalized interest. Presently; LWUA}s

ES

terms include:

(l} -~ . Regular loan

Interest : First P2 million : 10% per annum
Next ¥5 million : 12% b
Above P7 million : - 14% "
Duration : Thirty~year loan; disbursements are assumed

to be made at mid-year, and the maximum

disbursement period is four years.

Principal : Principal repayment is thirty years with one

year grace period,
2y Soft loan

Interest : 10% per annum _
Intevest is not charged for the first 5
years, 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 completionm,

97



Principal Pfiﬁcipal‘Repaymeﬁt‘is 20 years starting on
the  1lth. year after - the start  of:

disbursenent.
9.4.3 Project Cost

On the basis of the cost estimate develbped in'Chaﬂter18, the
project cost for the District in the Short Term Development Plan is

estimated at B214.64 million and its-breakdOWn is shown in TABLE 9.4.1.
The proposed financing scheme for the project is as follows

Project Cost - B214.64 ﬁillion
Equity sz 1073 m
LWUA Regulaf Loan 50% .107;32.; "
INUA Soft Loan 45% 96.59 "

Capitalizéd Interest P28.08 "

Total Project Cost B242.72 milliion

The computation of capitalized interest and the-subéequent debt
service obligations of the District is presented in TABLE 9.4.2. The

long term borrowing from 1988-95 amounts to B231.99 million.

9.4.4 Oﬁérating'and Haintenéhce Cost

- The operating and maintenaﬁce: costs shown in TABLE 19.4.3,
described in detail in Chapter B,Iiﬁqlude all anﬁual_expenées necesséry
in operating the system and maintaining its revenue producing capacity.'
In the financial projections, the operating and maintenance costs are
assumed to 1increase according to the increase in the capacity of the

system with expected inflationary effect as shown in TABLE 9.4.4.
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9.4.5  Fecalation 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 requiremehts are’ tied directly to the decquisition
of dévélqpmént loans from LWUA. These are considered as funﬁs ﬁecessary
to support capital dévelopment. LWUA guidelines suggest that 10% of
"direét_@ater_sales_be set- aside as réserve funds. . In this analysis, the

allocation for-réséfves is to be 5% from 1990 to 1991 and 10% from 1992

onﬁardm
9.5_' REVENUE ANALYSIS AND WATER RATES
9.5.1 Derivafionlof Revenue Units

LWUA recommends the adoptién of the optional method which is a

‘combination of the vevenue unit and the quantity block methods.

The = number of revenue units has been compﬂted using the
optional method. “Under this method the minimum charge varies depending
2/

on the size of the comnection.=’ In addition, factors are applied to

successive quantity blocks of water consumed per month.

_ Thése. factors inéfeése as the level of consumption increases
since they are set to attain a socialized tariff structure where users
with low consumﬁtion.pay a low average rate while users with high level
of conédﬁbtiéﬁ'pay higﬁer average rate. This scheme will also encourage

the poor popuiation_tp_connect to the system.

2/ The usé factors for the first 10 cu.m Whicﬁ depend on the size of
connections are as follows : _
~ o 3/8" = 1.0 S 3/4" = 4.0
1/2" = 2.5 1" = 8.0

n

1§
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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 analyais

Quantity Block - Fackor

First 10 cu.m/month 1.00
11~20 cu.m/wonth i.25
21-35 cu.m/month . 1.60

Above 35 cu.m/month 2.10

For commercial/industrial users, the use factors are double,
9.5.3 Feasibility'of.Charges

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

requirements:

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

previous year.

The proposed water rates necessary .to achieve finanqiél
viability are within the ability-to-pay . of the custoﬁers. From the
projected revenue forecast shown in TABLE -9.5.3, the :following water
charges for the initial 10 cu.m do not exceed.§2 of the average income of
the low income class, and anticipated increases are Withiﬁ the 60% 1imit

throughout the studj period.

9 -~ 14
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However, when another LWUA's regular loan is appiigd to the
project instead of the LWUA's soft loan which  is .émpIOYed here, the
minimum charge should _bé increased in a few years before starting the
debt services payment for thls LWUA regular loan. - It is therefore,

advisable to apply the LWUA's soft 1oan into the project.

_ Percéntage
o - Monthly “of Income
Mimimum Family ° Allocated Pércentage
Period Charge Income to Water ‘Increase
1988 . $22.5 826 2.7 -
1989 32.5 946 o 3e 44
1990 32.5 1,083 3.0 . 0
1991 47.5° 1,23 - 3.9 _ 46
1992 47.5 1,407 3.4 0
1993 60.0 1,604 S T S 26
1994 60.0 1,829 3.3 : 0
1995 B7.5 2,085 3.2 13

2.6 " 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 used for the financial

projections;
1. 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~ 144.

9 - 20
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b) The District should be :able to wmeet its cash requircments
and after project completion, to undertake a reasonable
amount of investment to continue expansion and improvement

of the system.
2. Reserve Fand ; 10% of_direct.waﬁer sales,
3. Cash ; 1 month of administratiVe expenses.
4, Accounts_Receiﬁabie ; 2.months'of dirett=g§tef'saies.
5. Bad Debts:; 3% of éirécf.ﬁater sales.
6; Inventories ; 2 months of expenses of chemicals.
7. Depreciation s 2.5% of:avgrage'gfoss value of fixed assets.

8. Accounts: Payable ; 2 months. of direct operating and maintenance

costs.
9, Customer's Deposits ; ?50.00_per service connection.

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

9.7 FINANCIAL INTERNAL RATE OF RETURN (FIRR)

The Financial Internal Rate of Return is a.major consideration
affecting capital invéstment 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

period.
 The rate of return was.compuﬁed based on- the present value Qf

cash inflows and_outflows. As shoﬁn in TABLE 9.7;1, the rate of réturn,

with the assumptions made, 1s estimated to be 13.4%.
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9.8 FINANCIAL RECOMMENDATION

The recommended project for the Short  Term Development Plan ig -
financially feas1b1e. The " proposed water rates for 1/2 inch connectlons

of domestic users to achieve financial self-sufficiency are @

Rate/ . O .
Period Unit First 10cu.m -11-20cu.m 71~35cu.m Above 35¢u.m
1988 R0.9  P22.5 1.8 3.6 B4.T
1989 1.3 32.5 4.1 5.2 6.8
1990 1.3 - 32,5 4.1 5.2 6.8
1991 1.9 47.5 5.9 7.6 10.0
1992 1.9 41.5 s.9 7.6 - 10.0
1993 2.4 - 60.0 7.5 - 9.6 - 12.6
1994 = 2.4 60.0 7.5 9.6 12.6
1995 2.7 67.5 8.4 10.8 14,72
1996 2.7 67.5 8.4 10.8 14.2

1997 3.5 87.5 10.9 14,0 18.4

- As shown above, rapid 1ncreases of Rate/Unlt are 1nev1tab1e 1n
this project during the first three years, since the exlstlng water rate
structure is comparatively lower in level, However, after 1991 a
moderate increase in the percentage of the water raté. is expected

annually.
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CHAPTER 10 ECONOMIC FEASIBILITY ANALYSIS
10.1 GENERAL

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

financial analysis, is made in this economic analysis.

It may not be possible to evaluate all the costs and 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 redson 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 (BEIRR) should be assessed through the
calculations on the economic benefits and costs anticipated from the

implementation of the project.

The projéct is considered economically feasible if the EIRR is
higher than the opportuaity 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 benefits:

10 - 1



Direct Benefits:

- Increase in the area and population to be served

- Continuous supply of safe water

Indirect Benefit:

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

-~ Increase in land values

Reduction in fire damage

-~ Increase in income in some productive sectors

‘The  quantifiable  benefits considered in  the  econonic
feasibility analysis are: increased land value, improved 'health

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

Except for the beneficial value of water, all other benefits

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

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

improéed infrastructure which includes a water supply prdjeét.

~ The portion of land values attributébie_ to the water supply
system in the service area was determined by.ﬁomparing the mafket'Qalues
of land served and not served by the water system. The average markét
value of residential land served‘by the water system is ?60—120/sq.m;
and commercial 1and_is'P120-200/Sq}m, while the éverage market value of
residential land unserved by the water system is B30—50/$q.m, and

commercial land is B120-200/sq.m, respectively.

Generally, it is assumed that 20% of the incremental value of

tand could be attributed to the water supply ﬁroject.

10 -~ 2



The'présent worth benefit of increase in laud values from the

project implementation is shown in TABLE 10.3.1.
10.3.2' Improved Health Conditions

~ The provision of safe, potable water to the population is a
prerequisite to attain minimum health standards. However, quantification
of health benefits is usually difficult although the direct relationship

between safe water supply and improved health is obvious,

‘In quantifying health benefits, two factors were considered

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

In computing the cost of.the_time lost due to 1illness, not all
péfsoné ”afflicted with water-borne diseases are income~earners. It is
assumea in this stﬁdy that 30%Z of the populafion is actually economically
acti?é.' The average morbidity vate from .1981 to 1985 in Cabuyao was
1,464 out of 10,000. . The final figuré for the cost of time lost due to
iilness Qas derived by taking Lhe economically active portion of those
affliétéd by water—borne diseases multiplied by B57.00 and 15 days based

3/

on the aésumption that workers earning P57.00/day>~’ are unable to work

for an average'of 15 days per year.

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

expenditure for medical expenses of B200.00.

The sum of the two economic costs related to health benefits
was adjusted by 20% to account for the fact that uot all water-borne
diseases are caused by a poor water system but may also be due to poor

‘persénal hygiene or lack of sewerage facilities.

The total present values derived from health_benefits is shown

in TABLE 10.3.2.

3/ B57.00 is assumed as the minimum wage for industrial and agricultural

workers.

10 - 3
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TARBLE 10.3.2 BEALTH BENEFITS

(Unit : B1,000)

Cost’ of Time Cost of Total 20% Reductioﬁ
. Served Lost to Medical / Economic  Due to_P'roject
Year  Population Iliness-— Expenses™ Losses (Benefit)
1988 23,560 885 690 1,575 315
1989 - 27,070 1,017 793 1,810 362
1990 38,390 1,442 1,124 2,566 513
1991 52,800 1,983 1,546 3,529 706
1992 67,200 2,523 1,968 4,491 898
1993 81,600 3,064 2,389 5,453 1,091
1994 96,000 3,605 2,811 6,416 1,283
1995 110,350 4,144 3,231 7,375 1,475
1996~ 110,350 4,144 3,231 7,375 1,475
1997 110,350 4,144 3,231 7,375 1,475
1998 110,350 4,144 3,231 7,315 1,475
1999 110,350 4,144 3,231 7.375 1,475
2000 110,350 4,144 3,231 7,375 1,475
2001 110,350 i, Lok 3,231 7,375 1,475
2002 110,350 4,164 3,231 7,375 1,475
2003 110,350 k144 3,231 7,375 1,475
2006 110,350 4,144 3,231 7,375 1,475
2005 110,350 &, 144 3,233 7,375 1,475
2006 110,350 K144 3,231 7,375 1,475
200? 110,350 4,144 3,231 7,375 1,475
&/ 30.0% x 1‘6?23{)‘ x SP x B57 x 15 days
5/ 1,855 - op x 200

210,000

10 - 5



10.3.3 Beneficial Value of Water

it is assumed that all residents:of the served area would be
witling to obtaln water in suff1c1ent quantltles at a given price. 1In
general, water prlces charged by the Water Dlstrlct are lower than the
real value of water. Taking the beneflts for "consumer's satlsfactlon
into consideration, it is assumed fhat the economic value of water is 20%
higher than the de-escalated average rate per cu.m of water used in the

Financial'ﬁnaiysis.

The economic value of water is shown -in TABLE 10.3.3.

10.4  ECONOMIC COSTS OF THE PROJECT

The direct cosfs of the project shoold be :tréhsfofﬁéd into
economic costs. For thls purpose, the project cost ‘and operatlng and
maintenance costs ~are considered in the study. These costs w111 be
converted into the economic costs using factors for shadow pr1C1ng. The

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

= Foreign exchange component: 1.3
- Unskilled labor premium : 0.5
~ Qthers : : - 1.0

A1l taxes should be excluded in the économic study.: It 1s
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 pricihg factors, the economic project oost

is P124.992 million which was obtalned based. on the pr03ect cost used in

the Financial Feasibility Analy51s as shown in TABLE 10.4. 1.

10 ~ 6



TABLE 10.3.3 INCREASE IN CONSUMER STATISFACTION

: - : Economic
Incremental - ‘ Economic Water
Accounted~For Water= Price Per Value Per Revenues
Yeaf (1,000 cu.m/Year) cu.mz/ cu. m§/ (E1,000)
1988 - =306 2.01 2.41 . =737
1989 45 2.96 3.55 160
1990 - 827 2.67 3.20 2,646
1991 . 1,737 3,51 4.21 7,313
1992 - 2,646 3.15 3.78 10,002
1993 3,556 3.56 4.27 15,184
1994 4, h65 3.19 3.83 17,101
1995 5,376 3.21 3.85 20,698
1996 5,376 2.86 3,43 18,440
1997 5,376 3.31 3,97 21,343
1998 5,376 2.96 3.55 19,085
1999 5,376 3.17 3,80 20,429
2000 5,376 _ 2.83 ' 3.40 18,278
2001 5,376 _ 3.00 . 3.61 19,407
_2002 5,376 2.69 3.23 17,364
2003 5,376 2,88 3.46 - 18,601
| 2004 5,376 2.57 3.08 16,558
2005 5,376 .68 3.22 17,311
2006 5,376 7.39 2.87 15,429
'2097 --' 5,376 . : 2.47 2.96 15,913

Q[ The volumé of accounted—-for water 1.37 of million cu.m in 1986 is
deducted from the- projectéd water consumptions thréughout the
_study perlod to obtain incremeatal volume. '

Z/'The price per cu.m was based on the de—escalated average rate/cu.m
in the financial analys1s,

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

of water.’

10 -7



UOTFTAZIIGNG HOTIDNIISUOY

puz sdxeys Furasoursuy

57 zuswdinbg ¥ Naom ITAID 30 AF0D [®IOL IO ¥HL
o uandinbg § yA04 1TAID 3O 3807 1BIOL 3O %8 /6

/8t

6867771

6568 0sT T 00B'€8 . 6€678E  0S0°CT 0660V 66V Y . 6875y 197549 056° 601 350D 392foag
#95 %99 0 0 %99 99 669 0 669 ] 669 " ue13deiaq- I3eyEa]
59241 (A3 852 9196 T6E Y -1ET 729ty 916 V4 LBESL LEs° 21 /OTSPVTALES FUTIABUTBUZ
£61°g 016 T 8yT §6%°c Q16T 751 “Tweie $67 LE6' T LT h 791°¢ _ [g8@Tauedulqu0y 189154ug
906°T0T  "CLECIE 81 689789 cLelte Zee't . sEoter 829°¢ - £1L9C 188728 055 ' 68 - juouwdinbg % "m'D FO (EI0L
280 89 16°21 o TE6°96 - 186°ZT 199 TIL'el 0 ATAEN cgv gy L6G°9¢ Jusmdinby yo- 12301-490§
SHE g 31071 o 0f€TZz 9101 ' 0L6°T o 0L0°T 76L°1 Z98° 2 1FTISIBY pocIqg § I1TTURA
766 112 0 iwL N & A 11 T o TTT 0LS 6L w23 tedg ® -Bpig tuUTWPY
0 .0 0 0 o 0 0 0 0 0 _ 0. T uoTITSINbOY pue
gveioz 189 0 £98°61 189 9¢ L1t 0 L1 08z 51 L6661 LOTIDTUNCY IVIAIBG
w9T'gLT  TTi'e ¢ TH0*gT TT1'g - .8T% 055 ‘8 0 0558 £9T ‘61 €181z SPTITILIBL WOTINGIIASIY
££8°7 94 0 LeRte ohE 81 %9¢ 0 - “49g EIE T Lee'e " Uo12E3s-qng 271239918
8172 Y 0 gCTA A .z o 0 Y 681 6.1 SITITTIORI UOTIVBJUISTIY
75¢ 0L 0 (A4 AR L L£1 0 Lt L1 20¢ _ 11oAlaSRY
£96°¢ 916 ) 1991 916 g% %96 .0 796 L9z°1 1622 §213171084 HMOTSSTUWSUEIY
601°¢ L80°1 0 TT0'% L80°1 s LA AN o 7711 460 ¢ gTe’y - osarTariroey 11y dasg
. : ) : . . qusudinbyg
7Z8iTE. 188l 4y8'l 861721  Zz8'81 166 £18°61 889°¢ - 108°82 7566 £68°7¢ _SHIOM [TATD 3O 18201-40§
0 9. 9. 0 0 0 0 0 0 - 0 0 - TPT383IBR pa101§ ¥ S17TUBA
994 THe 6¢ 681 -THe 8z 048 64 699 Tyl 16 w235 redo 3 :Sprg TuUTWPY
19¢ 19¢ 0 0 19¢ 61 08¢ 0 08t 0 o8t e uo131510boy pueq
85971 961°1 892 7€2 961°T . €9 6521 LES 96L°T 081 9£6'1 BOYIDIUYOS IITAISG
fo%g1 . Loofot €L0°1 LBETL LO0T0T 28 €601 vz 08971 89'¢ 79t 81 $2731110P4 UOTINQTIISIQ
FEVARS z69 e el 769 5t 62L €L -708 $9¢ 981 V0TS NG 2TIIVBF
111 98 < ' 0T 58 g 16 6 001 1 g1 - SPTITILORS UOTIIIIUISIQ
961°¢ £28°1 611 56171 £g88°1 9¢ 786°1 667 1wt 888 601 ¢ . T ATeAIRSRY
£91°7 - (4 AR 88 i56 7ely 65 181°1 gLT 96¢ ‘1 9t T60'T S®TIT{IOE3 UOTSSTUSUEIE
sE9'y £e6’e €1z L8491 €e6°z .yt L80°¢ oew £18°¢ 911 19g'n se1at10eg 1124 deeg
SRIOH FTATD
sey 01 x [T £ x (2¢6) {%¢) qusnoduon 1o0qB] Jwduedmoes  Jusucduoy EEL)
JIWOUODY - $I2YIQ Aeqen Juatedwon £12U30 saxe] 21352W0Q paiimsun orasswoqg — eB3uewyoxy 1v9loag
12301 payIIMsEN afuryrxy ‘30 @ouBIEg -uftaacy 12IoneuTy
o ) uZ1a104d . .
ozHonmusomﬁmm .
(000714 : atren)

1800 IDECCEd DIRCNOOR  1°%°01 RT49vl

<0
I

f
e



10.4+2  Balvage Value

TABLE 10.4.2 presents the salﬁage value of all the capital
equipment: in the project in 2007. The percentage of the salvage value
was based on the remaining service life of the facilities im 2007,

TABLE 10.4.2 SALVAGE VALUE IN YEAR 2007

(Unit : B1,000)

Economic Rgmaiqing._ 1/ ”Sélvage
- Year . Value Life in 2007— Value .
1988 . 13,114 50.0 % 6,557
1989 47,401 52.5 24,886
11990 9,772 55 5,375
1991 23,517 ~57.5 13,522
1992 8,621 60 5,173
1993 8,619 62.9 5,387
1994 8,505 65 5,228
1995 5,440 67.5 3,672
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007 69,800

11/ The average economic life of all items is assumed to be 40

years.
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10.4.3 Operating and Maintenance Costs

In the economlc analysls, operatlng and malntenance costs of
personnel powe1, chemicals, and malntenance are con51dered.‘ leeWISE,
this cost category is converted to econom1c costs by the shadow pr1c1ng

factors. fABLE 10.4.3 shows the economic opérating and malntenance cost.

10.5  ECONOMIC INTERNAL RATE OF RETURN (ETRR)

EIRR is determined based on economic costs and beneflts of the
projects. TABLE 10.5.1 shows the compuLatlon of the EIRR. The EIRR is
12.3%. $ince this rate exceeds barely the opportun1ty cost of cap1ta1 of
12%, and a number:of unquantlflable benefits w111 be dlso conceived from
the.implementatioh of the pfoject, the project is con31dered econom1ca11y
feasible and an undertaking of the project is suggested itself to proceed

positively.
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TABLE 10.5.1 EGCONOMIC- INTERNAL RATE OF RETURN

. : ( Unit : 1,000 Pesos )
Total Total ‘

Economic - Ecopomic ..Nét ; : Présent_
Year Benefiis Costs . __Benefits. - . ‘V?'“?
1088 122 13,288 -13,711 “13,711.0
1989 s 48,118 -47,596 -42,375.3
1990 3,159 11,00 86T -6,235.8
1991 14,259 95,557 . -11,208 . - -7,973.1
1?92 | 17,140 11,537 5,603 - 8,520.4
1993 22,515 12,370 10,145 5,674.9.
‘1991 2620 13,078 11,546 5,750.2
1995 NI 10.850 17,563 ; : 7,787.4
1996 19,915 5,410 14,505 - 5,726.0
1997 20,718 5,410 17,308 6,083
1998 . 20,560 5,410 15,150 47006
1999 21,30 5,110 ig84 - 4,595.0
2000 19,755 5,410 14,333 3,557,
2001 | 20,882 _ 5,410 15,472, 3,#;6;6
2002 18.839 510 (3,428 2,640.2
2003 20.076 5,410 14,666 2,567.1
2004 Cgm03 . 5,400 12,623 - 1,967.1
2005 - 18,786 5,410 :13;376A O q,855.8
2006 16,901 5,410 A 1,419.8
2007 17,388 64,390 81.778 8,993.6

EIRR ()= . 12.32
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(HAPTER 11 ORGANTZATION AND MANAGEMENT
11.1 PRESENT ORGANIZATION STRUCTURE

The CSBWS 1s ouned hy the provincial government of Laguna and is

managed and operated by the Cabuyao-Sta. Rosa~Bifian Provineial Waterworks.

A total of thirty-onme (31) personnel compose the present staff of
the system. It is headed by a waterworks superintendent who has direct
supervision over all operations. See FIGURE 11.1.1 for the present organi-

zational structure of the system,

The waterworks system basically follows the rules and regulatibns
promulgated by the defunct NAWASA. Since the system's transfer from NAWASA
to the province in 1979, only one resolution was passed, that is; the in-

crease in water rates in january 1984.

11.2 PROPOSED ORGANTZATION STRUCTURE

11,2.1 Introduction

The proposed organization structure for the CSBWS is the water
district structure. The JICA Study Team believes that with the water dis-
trict organization structure, the water system can look forward to dedicat-
ed pblicy makers providing continuity of policy and its consistent enforce-
ment; to financial independence and business-like management; to capable,
qualified and regularly trained personnel; and to freedom from political
interference in its operations, particularly on hiring and water rates set-

ting,

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.
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, LWUA's Method-

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

1l -1
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No. of'Connections

Personnel ' 2,000 5,000 10,000 15,000 . 20,000
General Manager" o 1 1 1 -1 1
Administrative: Staff 7 14 20 22 23
Technical Staff 16 35 59 75 92
Commercial Staff 12 25 40 52 64
- meter readers, {(6) {14}y (25) (32) (42)

biil collectors,
inspectors
- other employees (6) (11) (15%) (20) (22
Total Staff 36 75 120 150 180
staff/1,000 -
‘Connectiqns . . 18 15 12 10 9

~ Note: The above data do not inclﬁdelpersonnel for construction.of new
_COhnections, etc. which are considered to he part of development

cdst. These development expenses entail additibnal_staff which

‘is -assumed to be 15 personnel per 1,000 additiomal service

connection.

Moreover, tha_abové figures are related to a water suppiy system
without tféatment plant. If such plant were negesééry,
additional: 10 to 15 emplovees for each treatment plant with a

cépacity rénging from 10,000 to 50,000 cu.m/day may be

considered.

_.Abbve*indiCated table shows the staff requirement corresponding
up to'ZO;OOO coﬁneétioﬁs, Tﬁerefore, we cannot use this table to cdmpute
the number of personnel both for Angeles Water District and Dagupan Water
District dn 1995 and 2010, since they will apparently be beyond the extent
~of the table. |

It is possible, not to mention, that it can be estimate the
number of personnel exceeding 20,000, on the basis of some assumption of
Persohnel nﬁmber' per 1,000 conmections. But it seems to be slightly

foreible.
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1herefore,_JICA Stndy Tean- checked the formula derived from the
result of a statistical analysis of ‘the number of personnel in relation to
the number of connections for 38 existing water districts for the years

1979, 1980 and 1982.

The guideline proposes two stéffing 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 connection) x 0.8311 -1.2113

See FIGURE 11.2.1 for the number dflpersonnél”neéded'for the
Cabuyao-Sta. Rosa-Bifian Water District, once formed, using the LWUA Me thod~

ology Manual.

The lower level, which was assumed for the earlier period from
1986 — 1995, allows a 30 pe;cent'reduction in Staff below the calculated

value.

Using the_above mentioned'foimula,:the number of perscnnel for

CSBWS, if formed into a water district, could be computed as follows:

Design Year No. of Employees
1995 S 184
2010 626

It is true that the formula presented by LWUA as a guideline'in'
this study 1s based on the results 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.
Considering the actdal scope and content of opération'éﬁd_manaQQQ

‘ment work, the number of personnel computed from the LWUA Methodology Manu-

al, seems to be rather'high, particularly for the year 2010,
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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 Guideline of JICA Study Team

The task of management is to carry policy into effect with the
fullest efficiency within the limits gssignedg that 1s, to attain the maxi-
mum perforﬁance at the minimum cost. It'is_fhé_dutj of management to create
conditions which will bring about'the-oﬁfimum uges of all'reséurces avall-

able to the water district,

Based on.this concept,.thé JICA Study Team closéiy éiamihed the
present structure of the exiéting CSBWS, not ohly'regarding to ﬁhe number
of personnel but also the quality of the_sefvices £o be'provided'to.the
- consumgrs.-Also considered as a reference were the statiétical data régafd—
ing to the number of personnel'and the organizationai structﬁres'of'CSBWS

in a developed country,

' The procedure which has been adopted infthis:scudy is, at first,

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

a) The administrative and commercial division, comprising what may
be termed the business'maﬁagément (inclﬁding matters concerning

water charges) of the water district.

b). The engineering and technical division, éwbracing the design and
construction of minor extension or imprdvement works utilizing
internal reserve fund; and the operation, renewal, and mainte-

nance of existing works.
Secondly, the number of personnel has been comphte& considering
the present number of personnel of said waterworks and appropriate perfor-

mance of individual assignment.

TABLE 11.2.1 shows the JICA'Study Team's on the ﬁersonnel needed

to man the proposed water district by scope and content of work.

11~ &
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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 of through their affillated banks.

TABLE 11.2, 2 shows the summary of the present (1986) and the pro-
posed staffing pattern (1995 and 2010) for Cabuyao Sta. Rosa-Bifian,

11.2.4 Proposed Organization Structure

The organization structure proposed fpf the CSBWS dig basically

the water district structure,

.The water systém/district'will be headed by é;fivewman Board of
Difectprs, as per PD 198, who wili'come frdm_the various éectors of the
community and will be appointed by the mayor or governor, asfthé'case may
be. It is this Board that will set all ﬁhe.poli¢ies of the ﬁa£er'system/ '

district.

The everyday affairs of the water system/district wi]l be managed
by the General Manager who will be appointed by the Board of Directors

The two broad divisions of the system/disﬁrict will be:

a)  Admirnistration and Commercial Division

b) Technical.Division

The proposed number of personnel for both divisions'is:

1995 - 2010
General Manager L 1
Administrative and Commercial b4 79
Technical 36 61
Total 81 141

FIGURE 11.2.2 shows the proposed organization chart for the Cabu-~

yao-Sta. Rosa-Kifian Water Dlstrict.

11 - 10



TABLE 11.2.2 SUMMARY OF PRESENT (1986) AND PROPOSED
(1995 and 2010) STAFFING PATTERN
~ (CABUYAO-STA. ROSA-BINAN)

1986 1995 2010

population Served 23,560 110,400 287,800
No. of: Connections 2,907 23,400 66,400
Supply Gapacity ~ (cu.m/d) 10,000 132,900 94,000
Length of T/D Main (m) 27,000 35,000 73.000
No.jof:Pump Stations : 2 6 17
General Manager -~ 1 i
ADMINISTRAELVE AND CGMMERCIAL
Assistant:General manager - 1. 1
-General Affairs 2 4 "
Accountancy. . 2 6 8
General Services 7 13 13
Water Charges
Manager - 1 1
Clerk . b . 3 6
Meter Reader - - 16 A4
Bill Collector 3 - -
Sub-Total 7 20 51
Total | 18 44 E 79
TFCHNICAL _
A551stant Genera] Manager a _ 1 1 1
Distribution .
Manager - 1 1
Mechanics 3 2 2
Electrician - 1 1
/Pump Operator 13 3 4
- Reservoir Attendant - 4 6
Patrol _ _ - 7 13
General Maintenance - -3 3
'Sumeotal 4 22 31
Service Wbrks :
" Manager . - 1 1
Fitter . - 3 7
Meter Repairman - 4 8
Plumber 7 3 /
~ Laborer 1 3 U
Sub-Total 8 14 30
Total 13 38 61
FRAND TOTAL 31 81 141

11 - 11
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11.3  MANAGEMENT

11.3.1 Importance of Managemeunt

‘As stated in Section 11.2.3, the task of management 1s to carry
policy into action with ‘the fullest efficiency within the limits assigned;
that is,.to attain maximum performance at minimum cost. It is the duty of
_ management to create conditions which will bring about the optimﬁm use of
all resources available to the water district, Thus the scope of managemenf

carries with 1t a lot of responsibilities,

The continuous - aud successful operation of a water district de-
pends ]argely on the patronage ‘of its consumers, The consumers would only
patronize a water district if it can provide them safe water in sufficient
quantities at all times at a cost within thelr reach, Patronage of consum~

ers can be achieved through good ﬁanagement.
11.3.2 Functions and Duties of General'Manager/Staff

FIGUﬁE_llEZ.Z. shows the departmental organizatiom in a medium-
sized water district whose sources of supply are deep wells, (If its

sources are surface water, the treatment plaﬁt 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
dlstrlcts (e.g., Cabuyao- -Sta. Rosa-Bifian Water District) may find it unnec-

essary to departmentallze during the early stage.

_ A'céréfully ﬁlanned organization is essential to ensure that the

: needé of consumers throughoﬁt the area can be promptly appreciated and ef-
flciently met, Thus, it is also desirable that every member of the organi-

.zation not only understand and realize the gignificance and importance of

_his or her particular function but also properly discharge that particular

function.
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(1) The General Manager

Provincial Water Utilitles Act of 1973 prescribes the foiceré.

and Employees as follows:

"SEC. 23. The General Manager, -~— At the first meeting of the
Board, or as soon as practlcable, the Board shall appoint, by a
majority vote, a general manager and shall define his duties and
fix his compensatibn. Said officer shall'séfve-at the pleasufe

of the Board. (As amended by Sec. 9, PD 768)

SEC, 24, Duties. —-—~ The dutlies of the General Manager and other
officers shall be determined and specified from time to, time by
the Board. The General Manager, who shall. not'bé a director,
shall have full superv1sion and control of the maintenance and
operation of water district facilities, with power and authority
to appoint all persomnmel 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 extént, ﬁithin the sphefe of
administration. The General Manager should;theréfore,'haﬁe-méndgerial abilf
ity, and a thorough knowledge of the adminiétrative,machiné which he con-
trols. Managerial ability. implies the abiliﬁy'to gselect suitéblj trained
or qualified staff, to delegate work and respohsibility'wisely, aﬁdffo éreé'
ate and maintain a spirit of co-operative enthusiasm throughoﬁt the entire
organization. The General Manager must be able to co—ordinate-thé efforts
of the several different sections, and should keep in close touch with the

more important matters being dealt with by each,

Since water 1ndustry is mainly concerned with the problems of the
collection of water, its storage, treatment (at least chlorination), and
distribution, 1t is most_désirable that the General Manager is a chartered
civil/sanitary engineer who also has managerial abilitles on genéral,_énd

egpecially, financial matters,

Presently, however, the four study areas are not yet mahaged'aé a

water district, for these systems to stért oﬁt_rigﬁtly, it must be able to
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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 vather than to be an engineer. In case any other non-technical

person is appointed as the General Manager, the General Manager should be

assisted by'a chief engineer.

_ Although the General Manager is responsible for the day-to-day
conduct of affalrs of the water district, he should not become too immersed
in detalls. He should exerclge over-all supervision and control; thereby
giving himself 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 situations of major importance as they arise.
{(2) - The Administrative machine

As {ndicated in the FIGURE 11.2.2, the proposed organization of
the water district can be divided into twe main branches:~-- (1) the Admin-

istrative, and (2) the Technical.

These two branches are in contact at many points, and are so in-
terdependent that a high degree of co-operation is essential to ensure co-
ordination of effort, economy in working, and proper balance between income
and.expendifure; Each of thesé two main branches 1s, in turn, divided into

a number of subsections.

-Ag effibieﬁt administration cannot be. achieved by staff ‘in water-
tight compargments, officers in charge of departments should not only pos-
gess a detailéd knowledge of every aspeét of the work of theilr respective
departments, but should also take an interest in, and have a general know-

ledge of, the work of othier departments.

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

one basis. Keynotes or recommendations are as follow;—-~
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11.3.3

.Problems Arlsing from the Transition of Administrations

Transition from the existing water supply organizatlons to the

réspective water districts will inevitably take time. "Each water authority

then should make necessary preparatidﬁs'for setting up regpectiVe water

distriets in various aspects -- legislative, budgetary, personnel and tech-

nical,

(1) Personnel

a)

b)

c)

d)

Appointment’bf qualified-pereohnel 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 municlpalities, especially in areas
far from Metro Manlla. 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 capac1ty

of a person to learn,

If the employees who belong to the- existlng water supply authorim
ties will transfer to the proposed water districts there will be

no displacement, since the number of emplovees of the ex1sting

- water supply authorities are less_than the proposed number of

personnel required for water-districts 4in ‘the target years 1990,
and 2010. | | |

However, there may be prcblems_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.

It is recommended that the experience'of the perSCnnei'who-héve
worked for a long time for the relevant_water.aucﬁority and are
well acquainted with that water supply system,_menagefially or

technically, be made'good use of.

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

water district may fully. uti]ize LWUA's assistance to obtain de-
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e)

£)

g)

sirgble personnel, especlally for managerial positions. It is

expected, therefore, 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, pro-

pe? use and retention of technical personnel including the estab-

lishment of career structures,

Training of personnel on all levels éndicétegories is a vital
aspect in relation to work performance, morale and retention:of

staff. It was disclosed.thrdugh the study, that most of the staff

Cof all the four water supply systems have not enjoyed the bene-

Afits ‘of any kind of training at all, Before and after the forma—

tion of these systems into water districts, LWUA should train the

personnel from the board of directors and General Manager down to

the'plumber.

An information dissemination and public relations prégrams shéuld
be developed. The water districts serves the people and needs
the support of the people, especially on ﬁayment of water bills
or wheﬁ'the:water rates are increased. It should therefore regu-.
Iarly inform and educate its public on the plans and programs of

the water distrlct 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 1s adopted, while in Bayombdng—Solano only a flat

rate system is adopted because all the faucets are unmetered.

In princip]e, the proposed four water districts should be operat-
..ed and managed on the basis of 100% metering, in accordance with
w'the Letter of Instruction No. 700, June 1, 1978, to insure cor-

‘rect = charging of water actually consumed and: discourage 1ts

wasteful use, One hundred (100) percent metering is the basis of

_the wafer tariff structure and, in effect, is the basis for fi-

nancial viability.

i1 - 17



) To ingtall.water meters (including réplacément of  the nonfunc-
tioning/malfunctioning meters) to all the consumers takes time.
Therefore, 1t 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 sh0uld be realized.

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

and manpower necessary for its execution.

11.3.4 Problems Arising from Rapid Expansion of the Systems

(1) Coordination Duriﬁg Construction Period

According to the demand projectidn'in the ﬁafget year for the
Short Term Development, the size of the water supply systems will more than

double compared to its present size.

onsideriﬁg the rapid expansion of the water -Snpply systems,
there may be much inconvenience caused by the construccion work. For 1n-
stance, to minimize water 1nterruption and traffie congeetion caused by
pipe laying work, it is necessary to develop close coordination and cooper~
ation between the respective water district and LWUA (Engineering bervices)
together with the local transportation authorities and inform the people. to

be affected by the expansion project,

11.4  OTHER RECOMMENDATIONS

11.4.1 LWUA Assistance

Tumediately upon their formation iﬁto water distriets, it is rec-
ommended that the LWUA install an appropriate commercial 0peration system
(CPS) for back of the said water districts. Al&o, an effective and sustain-
ed Lraining programs for both water district officials and personnel should
be formulated and implemented as soon as p0351ble. A rational public infor-

mation and education program should also be undertaken by the new water

districts.
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The JICA Team also reminds that the LWUA maximize 1ts assistance
to the prqposed water distriet updn its formation. It is expected that
partially the proposed water district will need LWUA's assistance In all
asbects of its operation and financial, technical and institutional. It is
pelieved that tbiS package of assistance will greatly enhance the water

systemfs capability to provide an adequaté and efficient water setvice_to

its consuming public.
11.4.2 Formation of Water Districts

Basically, LWUA provides every necessary assistance cnce.é_watern
“works syétem is fbrmed into a water district. VYet, under the decree'that
breated'both-LWUA:and-the water district (PD 198, as émeﬁded), the forma-
tion.of a water district is at the option of the local governments'con—

cerned,

'THere is actually a very positive trend towards the formation of
watetr districts in the above-mentioned four study areas. Membérs of the
:-Sangguﬁiahg Panlalawigan/Panglunsod have been taking an increasing iaterest
Cin fhe'impoftaﬁce_of'an improved water supply system, The_JICA Team be-
iievgs LWUA'céﬁ fécilitaté_things by having a ﬁore aggressi§e pfogram or
campéign'in water district formation I1tself; but should include effective
information measures té promote formation through grass—foots and media

based campaigns.
11.4.3 Mutual.lnterdependence

Another recommendation is to study the possibilities regarding a
"mutual interdependence' between LWUA and MWSS for areas close to Metro-

Manila.

This does not intend to contradict to the spirit of the legisla-
tion of . Provineial Water Utilities Act and its related Letter of Instruc—~

tions (No. 683, March 30, 1978).

CabuyadQSta. Rosa-Bifian area, one of the four study areas of this

Municipal Water Supply project, will have enough water source to cope with
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its future demand, even In the target year of the long term development

plan, 2010.

This 1s because said area 1i& blessed with an abundént'grdﬂnﬁwater
resources which was listed up once as one of the nine potential sources of

water supply for Metro Manila beyond the year 1990,

At present, MWSS suppljes wate1 to the Metro Manila and 29 con-
tiguous munlcipalities, The service area to be covered by the on—going
extension pfogram (which is called as MWSP III) includes Muntinglupa and
part of the Province.of Cavite (Rosario, Imus and Bacoor) 1n_its_southern

area.

Cabuyao~Sta. Rosa-Bifian area, especially Bifian area is adjacent

to_this'southern limit of MWSS service aréa.

Theréforé, if_Cabuyao—Sta. Roéa—Biﬁan area was supolied by MuSS,
the water charge of MWSS would be-apbliéd. This means that.however the
cost of expansion works fof the said area may be, it will be shooldered by
willions of consumors ‘who live in “HﬂSS- qefvice éfeu. Considefing the_
amount  of tne constructlon cost and . the corresponding population served,

the increase of water rates charged the consumers would be minimal
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