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PREFACE

' In response t.o the ré(ques;t of.the Gover:nment of the Republic of
the Phiiipiﬁines, the Japanese Covernment has decided to conduct a Master
Plan and a Feasibility Study - on Municipél Water S'upply Prdject. and
: entruste:d the Study to the 3aﬁan=1ﬁtérnationa1 Cooperatiéh Agency (JICA).
JICA organized "a _study team headed by Mr. Toru Havyashi, Direcfor,
Nippon . Jc’)g'e'suido Sekkei Cé., Ltd, to cc;nduct the said study, from
February 1986 fo March 1987, |

_ T'l-'x'e':f:ea_m had discussions with the officials concerned of the
. Government Of‘th.e_'Phi_lippine_s and conducted a field survey in the .Si_udy
Area and "Metro'p'o]itan Manila. After the teatﬁ returned to Japan, further

studies- were wade and the present veport has been prepéred,

I hope that this report will serve for the development of the
PrOJect and contnbute to the promotmn of friendly relations between our
two countries. 1_ wish to express my d_eep appreciation to the officials
concerned of the Government of the Philippines for their close coopefation

extended to the team.

March, 1987

/%:f}é' - 4«;7{2;

Ke1suke ARITA

Preoxdcnt

Japan International Cooperation Agency
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CHAPTER 1 SUMMARY AND RECOMMENDATTON
1.1 GENERAL

This Chapter presents a summary of the results and analyses of
the field surveys conducted in Dagupan City for the Project. The Short Term
Development Plan and Long Term Development. Plan with special emphasis on

the water resources are also incorporated,

In the course of study, planning stages are considered as Phase I
from 1986 to 1995 for the Short Term Development and Phase IT from 1996 to
2010 for the Long Term Development period, respectively. The PhaseEI pro-
ject period is further divided into two stages; Stage 1 from 1986 to 1990
and Stage 2 from 1991 to 1995, considering the practical implementation

period for the required facilities.

With regard to the criteria and approach of technical and finan-
cial studies, the Methodology Manual being established and adopted by the
Local Water Utilities Administration (hereinafter referred to as LWUA) was
employed through the thorough review with data and information collected
during the field surveys. Some deviations to the Methodology Manual, such
as system pressure during the Phase I period, were made by cost considera-
tions. Also adopted at the request of the LWUA was the terms and condi-
tions for -finmancial analysis of the Project. Those which referred to the

Mefhodology Manual are contained in APPENDIX of this report.

The fundamentals used for planning and study are shown in TABLE

1.1.1.
1.2 FINDINGS AND PROJECTIONS
1.2,1 Study Area

Dagupan City is located in the mid-north portion of the Province

of Pangasinan, and is about 200 km away from Manila,

The City has a gross area of 4,404 ha which includes a total land
area of 3,740 ha. It has 31 urban barangays. Land use in the City is

divided iInto urban and non-urban. Urban land use includes residential,



SUMMARY OF PROPOSED PROJECT (Dagupan City)

TABLE 1.1.1
Present Phage T Phase II
Degeription i
(1988) Stage 1 (1990) Stage 2 (1995)  (2010)
A. Population _ .
1. Total Population 110,850 118,730 128,610 159,880
2, Pop. In Service Area 65,520 70,340 79,430 112,610
% of Total Pop. 59 59 ' 62 70
3.  Served Population 23,430 32,910 48,860 90,130 .
% of Pop. in Service Area 36 47 61 80
"% of Total Pop. 21 28 38 56
. Served Area {ha) 711 711 740 1,042
C. Water Demand (cu.m/day) o o
1. Domestic {Daily Ave.) 2,613 3,689 6,251 13,699
2, Commercial {(Daily Ave.} 1,248 1,606 2,151 5,376
3. Institutional (Dally Ave.) 115 199 263 501"
4, Industrial (Daily Ave.} - - - -
5, Total Water Demand : .
a) Daily Ave, " 3,976 9,160 12,380 24,470
b) Daily Max. - 11,450 15,480 10,590
¢) Peak Hour - 19,920 26,160 49,250
D. Number of Connection ) . )
1. Domestic (Individual) 3,060 5,124 8,737 16,385
2, Domestie (Public Faucet) 40 25 - -
3. Commercial 1,124 1,339, 1,537 2,829 -
4, Institutional 26 43 50 66
5. Industiral - s - S
6. Total _ 4,250 6,531 10,324 19,280
E. Water Sources and Treatment
1. Existing Facility 15 wells 10 wells 10 wells - -
(capacity: cu.m/day) 11,760 . 6,550 6,550 -
2. New Facility '
Water Source - 8 wells - 7 wells 4 radial wells
(capacity: cu,mfday) 4,800 4,200 21,600
Water Treatment Facility - - - Slow sand
’ filter
F. Transmission Facility - 4150 - 4350 4150 - 4350 4300 & 4600
_ 12,650m 7, 200m 28,400m
G. Distribution Facility :
1. Reservoir (capacity: cu.m} - 2,500 o 4,550
2. Hain Pipeline - 4300 - 4700 4200 - 4350 . ¢150 - 4250
: 3,540m C5,950m 11,640m
3, Internal Network $50 - $150 $75/8100 75/6100/4150 - ¢75/4100/4150
25,290m 21,700m 3,800m 25 ,400m
H. Number of Workers 50 52 72 87
1. Project Cost (Peso)
1. Construction. Cost : ‘
a) Foreign Exchange - 13,480,000 13,145,000 79,150,000 .
b) Local currency - 29,460,000 10,982,000 69,086,000
c) Total Ty 62,960,000 24,227,000 148,236,000
2., 0 &M Cost (®/annum) 2,528,177 = 2,855,000 &,214,000 7,028,000
J. Ave, Family Income of
Low Income Group {(B/month) 650 1,120 2,150 -
K. Water Rate’' (R/cu.m; 0-10 cu.m) _ - '
1. Domestic 1.4 (1/2") 3.75 8.0 -
2. Commerciai 4.0 (1/2') 7.50 16.0- -
3, Tnstitutional 3.2 (3/4M) 3,75 8.0 -
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commercial énd business, institutional, and others. Non urban land is ex~

clusively used for farmlands and fishponds,

The total pdpulation, of Dagupan. City increased form 98,344 in
1980 to LIO,SSO in 1986.

- The 'city rtevenue is derived from taxation, iIncidental revenue,
receipts form operation and others. The revenue and expenditure of the

City in 1985 were B24,494,074 and B25,929,254, respectively,

Regarding household revenue, 27.3% of the total populatibn be-
longs to the bracket of R300/month and below, 26.8% to B301-500/month,
20.9% to B501-880/month and 25.0% to P881/month and above in 1981.

‘Most people in the City depend on agricuiture for livelihood,

with fishing as the second major industfy.

As of 1985, there were 3,253 commercial establishments of which

59.0% were retail and wholesale businesses in the City.

~ The City has seven telegraph servicés: two government-owned and .
five pfivatelyeowned. The telephone system is managed by the Philippine
Long Distance Telephone Company (hereinafter referred to as PLDT)., Elec~
tricity is distributed by the Dagupan City Electric Corporation (herein-
after referred to as DECORP) which in turn gets its power from the National

Power Corporation (hereinafter referred ta as NPC).
1.2,2 Existing Water Supply and Sanitation Conditions

Appfoximately 36Z of the present population is covered by the
existing Dagupan City watefworks Syétem Administration (hereinafter referr-
ed to aé DAWASA) which has been managing the system since its inauguration
in the 1930's. Of the total 31 barangays, 14 barangays are served by the
systeﬁ.‘ The water source of the water'supply system 1s groundwater from 15

deep wells,



There are three barangays with Level II system and one barangay

with Levél 111 system which are under the Barangay Water Program (herein-

after referred to as BWP).

Aside from the abovenmentioned'water supply systems, there exist
248 deep wells distributed im 25 barangays of which 205 or about 80% are
reported to be functioning. In addition, there is a great number of pri—

vately—owned shallow wells even in-the areas setved by Level III systems.

Level 1 system includes wélls_with jetmatic or pitcher ﬁﬂmps,
whilée some are equipped with motor pumps:for innhouse.services.i The exist-
ing'three Level 11 systems consist of wells, distribution tank and pipes,

and public faucets.

With régérd to the facilities of the DAWASA, 15 pumping_stations
are being operated which are equipped with borehole type electric motor
driven turbine .pumps. Groundwater 1s _directiy distributed without hny

treatment,

There are two concrete made storage tanks with capacities of 398 -
and 197 cu.m. Howevep,'these ténks are not being used due to insufficient
water pressure of the pumps., The total_length of the distribution pipes is
25,990 m with a pipe diameter.of'SO-mm and over. The distribution system
comprises a variety in pipe wmaterials, sizes and year of conétruction.
There are a total of 4,250 registered service connections of which 3,060
are domestic, 1,124 are commerciél and 40 are pubiic faucets. Most of these
connections are provided with water meters., There is an iﬁdeﬁendent-fite

hydrant system managed by the ?ire Department.

The existing Iindependent Level ITY sﬁstem in Barangay Carael has
a deep well with a depth of 180 m equipped with a turbine.puﬁp; A'stofage
tank with a caﬁacity of 68 cu.m is installed and water is distributed from .
the tank. The diameter of transmission pipes ranges from 50 mm to ISO mm,

while distribution pipe size is 25 wmm,



‘The water quality of the wells of the DAWASA was examined. .Three
of the fifteeh wells indicated conéidérably high elebtric conductivity
ranging from 1,200 to 2,600 micro-Siemens/cm, The sélty taste of the water
was alsc.coﬁfirmédﬂ This is an indication that these wells are affected by

salt water intrusion.

Oﬁeration and maintenance works are performed by 25 personnel
assigned from the DAWASA. Major works aré inspection and repair of turbine
pumps and water'léakaée,'and7installation and repair of water meters. The
DAWASA does not Have an appropriate workshop for the operatiou and mainten-

ance practjces as well as 1nsuff1cient equipment, tools and spare parts.

The water qualiﬁy of the Level I system is repdrted to be unsat-
isfactory for the most of time due to inadequate construction methods. Some
ﬁells were abandoned due to salt water intrusion, It was found out that
there 1s a high possibility of salt water intrusion into all existlng.
wells. Further_lnvestigation and study of water source development will be
required. Immediate improvement of punm. house is a reQuiéite to avoid
‘ghort—-circuit 0f=éiectric current, Proper.installation of pumps is also
necessary. Repalr of water meters is ome of the most essential measures for

improvement of the distribution system and the revenue from water sales.

The total water production of the DAWASA was estlmated to be

9, 640 cu. m/day based on the pump eff1c1ency test and operation schedule.

Totél, water consumption in the DAWASA was estimated at about
4,100 cﬁ.m/day.‘ Accordingly, approximately 43% of the production is con-
sidered to be utilized. .

Wlth regard to drainage and sewage disposal, surface water run-
'off flows into the drainape system consisting of open and covered street
canals, Sanitary ‘sewage is disposed of at private septic tanks or pit
privies. Solid wastes are collected by the City in a limited area and
dumped 1into sWamﬁy areas outsgside the city bropér. Uncollected wastes are

burned.
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1.2.3 Population Projection and Water Demand Projection

(1) Population projection

Population Projection was made using the breakdown method Uti~
lizing tbe provincial population, it was projected and compared with the
National Economic and Development Authority (helelnafter referred to as
NFDA) projections. The pro;ected provincial population was then broken down
into the City using the "sharing method". These projections were further

broken down into barangay level using the same method

The city pdpulation of 98,344 in 1980 is projected to increase to
159,880 in 2010, TABLE 1.1.1 shows projected population by design vear,

'(2) Populétion and Area to be Served

The potential service area to be covered by the water supply
system in the future was establlshed considering the existing water qupp]y'

system, future development, results of market survey and special conditions_

of the locality.

Service area for the long and short term development covers 21
barangays and 15 barangays w1th a planned area of 1,042 ha and 740 ha;
regpectively, The served population percentages by barangay for the years
1995 and 2010 are recommended to be 60% and 80%, respectiveif. The served
population for the target years are 48,840 in 1995 and 90,130_in 2010,

(3) Water Demand Projection

Future water consumptlon in the proposed service area was pro-

1ected for the vears 1986 1990, 1995 and 2010,

Unit water consumption for the respective design.yéafs_was_esfi-
mated by type of consumer based on the énalyéis of the btésént water con-
sumption, Increase rate for future figures are referred to the LWUA Method-
ology Manual. The unit water consumption employed for prdjection purposes

is given below:



Deglign Year

Consumer Type 1986 1990 1995 2010

" Domestic  (lped) _ 110 - 119 128 152
Commercial (cﬁ.m/conn;day) 1.1 1.2 1.4 1.9
Institutional (ditto) 3.4 4.5 5.3 7.5
Public Faucet (Iped) 60 60 -

The total water consumption on the daijly average basis is summa-

rized beldw_for each design year:

Design Year

ltem 1990 1995 2010
No. of Comnections 6,531 10,324 19,280
Water Cdﬁsumption (cu.m/day) 5,500 8,700 19,600

The percentages of unaccounted-for water were assumed to be 40%,
BOZ'and‘ZCZ In 1990, 1985 and 2010, respectively in consideration of the
present figure obtaiﬁed from the field investigation. Demand variations by
design years are calculated Based on the LWUA Methodology Manual and sunma-

rized Eelbw:

Demand (cu.m/day) 1990 1995 2010

Daily Average 9,200 12,400 24,500

Daily Maximum ' 11,400 15,500 30,600

Peak Hour 19,900 26,200 49,200
1.2.4 Water Resources

Potential water sources were identified and evaluated based on
the results of field investigations and water demand projections for long
~and éhort'térm develdpments;of’watér supply system. Among others, the maxi-
mum utilization of the existing deep well sources in a abst—effective man-
ner was.given due consideration associated with the extent of salt water

intrusion in the study area.



Hydrogeological constraints of the study area, as determined
through the georesistivity sounding and relevant field surveys., limited a
‘choice of potential water sources for water supply purpose 1in relation to

the unecessary amount to be developed. The: construction of new deep wells

was then recommended for short term development at a portlon_of Calasiao
area near the bounddry of Dagupan City to exploit about 9, OOO cu.m/day.
For the long term development, the utilization of Agno River: and. other
surface water sources in the mountaln foot at northeastern directlon of the
city were considered necassary to cope with 21,500 cu.m/day of water
demand. 1In the case of Agno River, the 1ocation of water_intake facility

was planned at about 26 km inland from Dagupan City.
1.2.5 Analysis and Evaluation of Alternative

Evaluation of alternatives was made taking into account the rec—
ommended water uources, water demand, locations and other conditions. The
water supply system may be ‘determined based on ‘the source Capacitv and its
locatfion. It is recommended that the exlsting deep welle which are. “not
affected by salt water intrusion be utilized, in ‘addition to the construc-
tion of a number of new deep wells betweén'Dagupan and Calasiao. However,
further study and observation of the aqu1fer conditions in relation to the
extent of salt water 1ntrusion must be carrled out to allow for the utili—
zation of many wells. 1t is also recommended to explore the possibllity of
waterrsnurée develqpment on a joint effort with the neighborlng Water Dis-
tricts/municipdlities to meet - the fequirement_tOwards the target year.éf

2010 considering the least cost development strategy.

Alternative water supply system to cover the proposed 21 service
area barangays of Dagupan City were studied using the result of the source
alternative study, One system covering the said service area is recommended

in consideration of groundwater conditions,

Economic cost comparison on distribution alternatives was made
considering 12% peér annum of the discount'rate as instructed .in ‘the LWUA

Methodology Manual.



1.2.6 Recommended Plan

The study of shoft.term'develOpment plan was made corresponding

to the selected long term development plan. The bases for planning the

major facilities through the Phase II is as follows:

. (1) Source:

(2) Treatment:

3 Transmission:

(&) Distribution:

(Sj Electricity:

Méjor sources will be 15 additional new deep wells

(Phase 1) 1in Calasiao area and 4 radial wells at the

'Agho=River_(Phase I1). ©Of the 15 existing deep wells,

five will be abandoned du.r'iﬂg Phase I period due to
salt water dintrusion, Subsequently, all the remaining
existing deep wells will also be abandoned for the same

reason.

- The constant flow chlorinator at ‘the existing deép

wells and at the reservoir for the water from the néwly
constructed deep wells and radial wells will be instal-

led., The water from the Apno River will be filtered at

- glow sand filtration facilities before chlorination.

Transmission pipelines from the deep wells (Phase I)
and from the radial wells (Phase IT) will be construct-

ed in parallel to each other.

New'resérvoir.with a caﬁacity of 2,400 cu.m in Phase I.

Expansion of reservoir.by 4,550 cu.m in Phase II,

Proﬁision.of power substation with a capacity of 200
KVA for pumping facilities at the reservoir (Phase 1)

and replacement of transformer unit with a capacity of

AOO_KVA (Phase XI), Power for pumping facilities at

deep wells and - radial wells will be supplied directly

from power supplf network.,

' Cdnstruétioﬁ, operation and maintenance costs by phase are esti-

mated in aﬁcordancé with the implementation plan. The followings are the

summary of the costs.



(1) Construction Cost {(in Thousand Pesos)

pPhase T Stage I 62,940
Stage IT 24,227
Phase II : 148,236

(2) Operation'amd Maintenance Cost (in Thousand Pesos/Annum)

Phase I Stage 1 : 2,855
Stage IT 4,214
Phase 1T I '7,028
1.3 FINANCTAL ASPECTS
1.3.1 Financial Feasibility

The financial feasibility of the project was analyzed in line
with the LWUA's guideline.

. The balance sheet shows that the water systgm has been earning
since 1983. The water charge is the major source of'the.revenue for the
water supply system. A flat rate is charged for ﬁnbliq.faucétsr regardless
of meter and a metered rate for residential and commercial metered conmec—
tions. The present water rates are P30.0 per month and B25.0 per month for

the first 10 cu.m, respectively.

According to the result of the market survey, it was observed
that the majority Qf'the respondents, espeéially the low income group, were

not willing to connect to the municipal water supply system{

The capital cost of the project isrestimatéd to be RIS7.54 mil-
lion; 50% is expectéd.to be finanéed from the LWUA's regular léan, 45% from
the LWUA's soft Ioaﬁ_and remalning 52 from the Water District‘s-equify
participation taking iﬁto account a 15% per.annum of the eséalatioﬁ rate as
instructed in the LWUA Methodology  Mahua1;. The . future ‘water ‘tariff
structure as shown below was developed‘ﬁndér tﬁésé assumptions-and'follow~

fng conditions.
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(1) Minimum charge for the first 10 cu.m/month consumption must not
exceed 5% bf the monthiy average'family income of the low income

group, -and

(2) Increase of the minimum charge must be limited to be within 60%

of that in the previous year.

WATER TARIFF IN THE FUTURE

Consumption (cu.m)

'Rate/

Period " Unit First 10 11-20 21-35 Above 35
1988 Bl.0 £25.0 B34 B4, 6 86,5
1989 1.5 37.5 5.1 6.9 9.8
1990 1.5 37.5. 5.1 6.9 9.8
1991 2.0 50.0 6.8 9.3 13.0
1992 2.6 65.0 8.8 12.0 16.9
1993 3.0 1 75.0 10,1 13.9 19.5
1994 3.2 80.0 10.8 14.8 20.8
1995 3.2 80.0 10.8 14.8 20,8
1996 3.9 97.5 13.2 18,0 25.4
1997. 4.5 112.5 15,2 20.8 29.3

The rapid increase éf the water rate will be inevitable due to
the presént_&ater raté af comparatively iOW'levei. The eétimated Finéncial.
Internal Rate of Return (hereinafter referred to as FIRR) is 13.1%. The
recommended project for the Short Term Develbpment Plan is seen to be fi-

nancially feasible,
1.3.2 Economic Feasibility

The proposed improvement are expected to achieve considerable

economic_Benefits to the municipality as a whole,

_ The eéonoﬁic'analysés presented in CHAPTER 10 evaluate the effec-
tiveness of the ﬁroject in terms of sbcio—economié factors. The method
:édbptgd ﬁb give a synthetié‘measure'of effectiveness is the Economie Inter—
nai'Rate Qf Return,(héreinaftér_referred‘fd as EIRR). The benefits con-
sidéfed'aie the increase in land value,'the.econoﬁic value of water and

health benefits., Results of the findings show that the EIRR is 6.0%.
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1.4 ORGANTZATION AND MANAGEMENT

1.4.1 Existing Management System

The main root of the problems fegarding organization 1s insti-
tutional weakness. It is the shortcoming of human resources that gilves

rise to inadeqﬁaﬁe physical systems and deficient water service.

For the DAWASA, functicnal respoﬁsibilitieé and jurisdiction have
not been fully defiged and enforced in accordance with the apprdved organi-
zation structure, Some personnel perform . jobs where they'are not éualified
Another comstraint for efficient operdtion of the ‘system is inadequate
financing. As such, qalary level is low and is not conducive to attracting
qualified technical persommel. The system does not also have an effective

program of training its available manpower.
1.4.2 Proposed Organization Structure

On March 31, 1986, the City Council of Dagupan dec1ded for the
formation of a Water District. The Japan International Cooperation Agency
{hereinafter referred to as JICA) Study Team fully supported this decision
as it believes that the water district concept has been proven to be the

best organization structure ‘available to manage water utility operations.

Using the LWUA.Mefhoddlogy:Manual,'the number of pérsonnel ré@
quired for the Dagupan City Water District is 93 for theiyear 1955 énd 224"
for the year 2010. Although the formula presented in the LﬂUA Methodblogy_
Manual - is based on étatistical data, no evaluafion has been indicated

whether the figures derived from the formula are appropriate or not.

The JICA Study Team is proposing a new staffing guideline regard-
ing the number of personnel based on'the_appropriate performance of 1ﬁ;
dividual work. This is intended to help managément carry ité policy'into
effect efflClently within the given limits in order to attaln maximum per-
formance at minimum cost. in other words, all resourcesg particularly
human resources, should be optima]}y utllized to realize the ob;ectives of

the water district.
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Based on this guideline, the number of personnel required for -
efficient bperation'of the Dagupan City Water District is 72 for 1995 and
87 for 2010.

Organization-wise, the_JfCA Study Team also proposes to divide
the water district organization into two main branches dr divisions; the
administrative and commercial division and the engineering and technical

division.
1.4.3 Other Recommen§ations

It is believed that the promotion of the water district concept
should be more aggressively undertaken by the LWUA. Many municipalities
seem to be much iﬁtefested7in forming its water system into a water dis-
trict only if the LWUA's assistance system is expléined to them, There~
foré, TWUA should address itself to effective public relations to promote

the organization of water district through .grass~roots and media based

information: campaigns.

Another recommendation is in the area of water resources. Some
areas 1in the Philippines have difficulties in finding adequate water
sources, quality or gquantity wise, In the'near future, it may be necessary
to amend further the Presidential Decree No. 198 (hereinafter referred to
as PD 198) to enable LWUA to implement without much difficulty the "bulk
water supply" concept. For areas close to Metro-Manila, a "mutual
interdependence'” between MWSS and a water district where water-tesource is

scarce will have to be established to solve such problems. -

It méy also be worth noting that PD 198 -provides for a "con-
solidation'and:joint operation"” of these districts for the effective man-
égement df two or more water districts. It is belfeved that a merger or
'cohsoiidation of the faciiities or operations of two or more water dis-—
tricts can lower the opefating cost of the syatem, This.will result to the
lower water rates to be charged to the consumers.  If not, then subsidy may
be granted to water distficts whose construction costs may be too high for

such districts can afford.

Subsidy 1s recommended 1if the resulting water rates would be

impractically'high, For ‘example, a guideline may be set to subsidize for
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the development of water resources that aims to double the quantity of the

existing water source oxr for systems where the raw water conduit or trans-

mission pipeline's length exceeds 20 kw.

1.5 CONCLUSTIONS

The Short Term and Long Term Deveiopment-Plans were established
for the improvement and expansion of the exiéting city water supply system
as presented herein. The proposed project, which ié in'line with the Short
Term Development Plan was verified to be feasible technically and finan-

¢ially and is recommended to be urgently implemented.

Full metéring of the system ishould be given a priority to in-
crease the revenue and to encourage the canservation of water. The co-
operation of the residents is needed . since -the installation of house con-
nections is the concessionaires' responsibility. The water district may
attract the residents to be willing to comnect to the System by maklng it

easier for them to connect by giving financial assistance at low interest

or by giving discounts.

Though tHe well sites are tentatively proposed outside the City,
a surveillance system for both existing and newly construbted-déep wells
should be established tb_check the fluctuation of the'grouﬁdhater table and
the extent of sélt water intrusion which affects. the selection of addition-

al deep well sites.

When the use of surface water is considered in the Loug : Term
Plan, it should be reviewed comprehensively taking into account the Joint
development with the circumferential municipalities involved in the basin
of the northeastern rivers which originate from the Baguio area . and the
Agno River, as well as adjusﬁments of water rights Wifh relevant agencies,
especially for irfigation. Also, the route for tﬁe-raw water-tfahémission
pipeline, and the selection of treatment process should be decided based on

a more detalled survey as required,
It is recommended to repair all the not fuﬁctioning water meters

or replace with new one during the early stage of the project imple-

mentation. The leakage detection survey on all the existing service
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connections shall be carried out at the same time. Through these activi-
ties, 1t is believed ‘that the DAWASA will eventually regain the reasonable

level of the unaccounted-for water.

In addition, the promulgation of the appropriate manner of water
conservation to consuming public and the preventive maintenance program, -
especially pefiodical check up of water meters are indispensable for sound

operatioﬁ of the DAWASA,
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CHAPTER 2 GENERAT. BACKGROUND
2.1 AUTHORIZATION

In response to the request of the Government of the Republic of
the Philippines (hereinafter referred to as GOP), the Government of Japan
(hereinafter referred to as GO0J) has decided to conduct the Study on the

Municipal Water Supply Project in the Republic of the Philippines.

The JICA is the official agency responsible for the imple-
mentation of the technical ccoperation programs of the GOJ and the LWUOA is
the official agency responsible for the municipal water supply in the GOP.
Both agreed on an Implementing Arrangement for Technical Cooperation for
the Study on 23 October 1985. The study was commenced on the middle of
February 1986 and completed on March 1987.

2.2 BACKGROUND OF THE PROJECT

Many of the water supply facilities of the local cities and
municipalities in the Philippines do not meet the needs of the people due

to the rapid increase of pepulation and deterioration of such facilities.

The LWUA is'responsible to promote countryside waterworks devel-
opment in cities and municipalities with a population of 20,000 or wmore
except the Metropolitan Manila area. Its aim is to improve public health

and sanitation, and raise the standard of living.

This study is on four areas of local cities and municipalities,
among which is Dapupan City in Pangasinan Province. Despite the widé area
and large population of the City, the present conditions of the water
supply are extremely unsatisfactory. The GOP, therefore, with high prior-
ities requested the GOJ to cooperate in conducting a study on the improve-

ment and development of the water supply system for the city,



2.3 OBJECTIVE AND SCOPE OF WORK .

The basic objectivé of the'study ts to assist the implementing
apency (LWUA) in thé preparétion of the Ldng'Term Dévelopment Plan and the

Short Term Development Plan for the water supply project in Dagupan City,

Pangasinan.

The Scope of Work includes the following major elements:

A, General

1. Review and evaluate all the. data and previous studles directly
relevant to the study and conduct field investigations.

2.  Conduct analysis mainly on general background -study area, exist—
ing facilities, population, water demand projection and water.
resources., _ _ _ |

3. fxamine and evaluate the schemes to seek the most favofaﬁie ﬁlah-

for feasibdility analysis.
B, Specific

1. Data collection, review and fileld investigations. Collécf-and
veview the existing data and information iuéluding top@giaphy,
hydrogeclogy, meteorology, population, existing land_use and.éity
planning, socio-economy, water supply statistics and existing
water supply facilities,

2. Conduct the following fleld investigations;

{

field reconnaissance and demand survey,:
- georesibtiv1ty survey, .
- pumping test of existing well and test well drilling,
- existing system hydraulic survey,
= present unaccounted-for water survey, and
_ - watey quality survey.
3. Preparatlon of Long Term Development Plan (up to year 2010)
4. Preparation of Short Term Development Plan
5. Financial and Economic Study
6 Organizational and Managerial Study
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CHAPTER 3 DESCRIPTION OF THE STUDY AREA
3.1 GEOGRAPHIC T.OCATION AND PHYSICAL FEATURES

Dagupan City is located in the wmid-northern portion of the Provi-
nce of Pangasinan, along the Gulf of Lingayen, and lies in the southwestern
portion of the Region L. It lies at N 16°02'36" latitude and E 120°20'00"

longitude.

The City is 212 km from Manila by reoad and 195 km by railway. It
is bounded by the Municipalities of Binmaley and Lingayen on the west,

Calasiao on the south and Mangaldan and San Fabian on the east.

Dagupan City has a gross area of 4,404 ha, including the river
areas, and. an available land area of 3,734 ha. It has 31 urban barangavs,

FIGURE 3.1.1 shows the geographical location of Dagupan City.

The City's contour indicates a predominantly flat terrain (0-3%)

and one meter above sea level,

The largest river in the City is Calmay River, which traverses
the western side of the town and flows out to the moufh of the Dagupan Riv~
er, before it empties intoe the Lingaven Gulf., The southeastern part of the
City is drained by creeks that pass through A.B. Fernandez Perez Blvd.,

Zamora and Rizal Streets.

Dagupan City falls under Type I climate, characterized by two
pronounced seasons: the dry season, which starts in November and ends in
May; and rainy season, which starts in Jume and may last up to October.
The average annual rainfall of the City is 2,3020.2 mm, of which 46% falls
dufing July and August. Rainfall during the peak months in Dagupan City
reaches an average of 565 mm. The typhoon season starts in May and may last

ﬁp to November, and sometimes until December.

The Dagupan's hottest temperature is 29,7°C in May., The cooler
months begin in November and may last up to February, With a mean
temperature of 28,0°C, this temperature normally builds up to approximately

30°C, which marks the peak of the City's warm month.
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3.2 AbMINISTRATIVE COMPOSITION AND LAND USE

~ Dagupan City has a total land area of 3,734 ha, encompassing a
total of 31 urban barangéys. TABLE 3.2.1 shows the land area, population,
‘densify'”and respective percentages of the land area by barangay.
Generaiiy, land uée'bf-the City can be divided into urban and non-urban
uses. - Urban land qées include residential, commercial and business,
institutional, open spaces and parks. The residential area bccupies the
second biggest area;'coveriﬁg 888 ha, of 23.78% of the total lauad avea. It
is still inéfeésing with the rapid_cbnversion of some agricultural land
into residential areas. High density residential areas are located in the

central-business district along A.B. Fernandez Avenue,

A totdl of 18.6 ha or 0.50% of the total land area is devoted to
commercial and business establlshments and is concentrated in the central
business district. Institutional areas comprise 65.4 ha or 1.75% of the
total land area, with government institutions of 34.1 ha or 0.91%. Open
- spaces includlng parkq and playgrounds account for 303.5 ha or 8.13% of the
total land area, while water bodies occupy 650 ha or 17 41% of the gross

area of the City.

?ubiid_health authorities recognize the correlation between the
lack of safe water supply and sewerage facilities and the incidence of
waterborne diseases. These occur particularly in the more densely populated

sections of the City..

~ For noneurbgn.land use, 581.5 ha or 15.57% of the total land area
is.devoted to farmlands and 1,227.0 ha or 32.86% are fishpoﬁds.
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TABLE 3.2.1

Popu~-

LAND AREA, POPULATION DENSITY, PERCENT SHARE IN LAND
AREA BY BARANGAY, DAGUPAN CITY

 Land Population Share of

Area lation Density Land Area

Barangay’ (ha) (1986) (Persons /ha) (%)

1. Bacayao Norte 50 1,696 34 1.4
2. Bacdyao Sur - 28 1,197 42 0.8
3. Bgy. L 12 1,275 108 0.3
4, Bgy., 2 & 3 7 2,982 445 . 0.2
5. Bgy. 4 o8 5,354 637 0.2
6. Bolosan: 81 2,716 34 2.2
7. Bomuan Binloc 291 3,226 11 8.1
8. Bonuan Boquig 480 6,108 13 13.3
9. Bonuan Guesset 3182 10,686 28 10.6
10.. Calmay 120 4,556 38 3.3
11. Carael 233 3,558 15 6.4
12, Caranglaan 81 5,886 73 2.2
13. Hetrrero 43 4,257 98 1.2

14. Lasip Chico 21 1,009 49 - 0.6
15. Lasip Grande 40 2,040 51 1.1
16. Lomboy : 52 . ..865 17 1.4
17. Lucao 209 -5,332 26 5.8
'18. Malued 180 6,263 35 5.0
- 19. Mamalingling 141 654 5 3.9
20. Manguin 86 1,474 17 2.4
21. Mayambo 75 5,853 78 2.1
. 22, Pantal 205 12,649 62 5.7
23. .Pob, Deste 39 4,068 105 1.1
24, Pogo Chico 25 55565 . 225 0.7
25, Pogo Grande 19 1,707 89 0.5
26. Pugaro - 180 2,084 12 5.0
27. Salapingao 78 1,674 22 2.1
28. Salisay 172 1,230 7 4.8
29, Tambac 148 1,286 9 4.1
30. Tapuac 73 2,284 31 2.0
31. Tehkeng 59 1,319 22 1.6
Total 3,615 113,853 31 100.0




3.3 POPULATION AND LIVING CONDITIONS

3.3.1 Population

In the 1980 Natlonal Census and Statilstics 0Office (hereinafter
referred to as NCS0) report, the total population of Dagupan City was
98,344 and the total number of households was 17,323, with an average of 6

persons per household.

In the seven census years, the highest rate of increase of the
City's population was from 1939 to 19&8, with an annual growth rate . of
3,35; and the lowest was from 1903 to 1918, which reflects a rate of 0. 65.
The population had increased from 1975 to 1980 by 1.77%; or, in absolute

terms to 8,252. listed below are the population trends.

TABLE 3.3.1 POPULATION TREND OF DAGUPAN CITY

Year Population Annual Crowth Rate (%)
1903 20,357 -

1918 n 22,441 0.65

1939 32,602 1.79

1948 43,838 3,35

1960 . 63,191 3.09

1970 : 83,582 2.84

1975 90,092 1,51

1980 98,344 1,77

Source:'1980 Census on Population and Households, NCSO

According to the population projection for 1980-2000 by the NEDA,
the projected population for 1985 is 106,409,

The population density of the City.has been‘esfiméted at 26. 6
persons per hectare, based on an estimated populaticn of 99,664 in 1981,
and a land area of 3,740 ha. From the pr01ect10nq of the NEDA, the City had
a population of 106,409 in 1935, with a population density of 28 persons'

per hectare.

The ‘general characterigstics of the population are listed in TA-
BLE 3.3.2. o



TABLE 3.3.2 . GENERAL POPULATION CHARACTERISTICS l/

Classification % of City Population
General Composition . .

Urban- : 100

Rural - -
Sex Composition o

Male 49

Female 51

Age CompoSitioﬁ)

0 - 14 41
15 .64 55
65 and above 4

Educationg/

: No grades completed - 5
Elementary ' _ .40
High School ' : 29
College _ : 9
Academic Degree Holder 15
Not stated ' 2 -

Dialects - _
Pangasinan 92
Tlocano ' 3
Tagalog, 4
Others 1

3.3.2 Living Conditions

' Physical indicdtors of the living standard of the City are listed
in TABLE 3.3.3. These imndicators include dwelling units, household facil-

ities and utilities,

l/Souréé: 1980 Census on Population and Households, NCSO

E/For pqpulation 25 years and abo#e.



TABLE 3,3.3 CIASSIFICATION OF HOUSEHOLDS

BY TYPE OF FACILITIES (1980)

. % to Total

% to Total
Ttem Households Item Households
Water Facilities . Lighting Facilities o
© Piped Water 35.6 Electricity 68.9
Artesian Well 27.8 Keroeene (Gaq) 28,9
Pump Well 36.3 0il . 0.1
Open Well 0.2 Liquidated Petloleum Gas 1.8
Spring 0.1 Other 0.3

Toilet Facilities

Flush/Water Sealed
Antipolo/Closed Pit
- Open Pit

Public Toilet

None

Type of Dwelling Units

53.2 Single 92,2
25.5 - Duplex - 1.8

5.0 Apartment /Accessories . 2.9
2.9 Barong-Barong ' 1.2
13.4 Others 1.9

Source: 1980 Census on Population and Households, NCSO

TABLE 3.3.4 shows the recorded morbiditv and mortallty cases due

to water -borne diseases in the City. -

REPORTED MORBIDITY AND MORTALITY CASES ﬁﬂE

TABLE 3.3.4
TO WATER-BORNE DISEASES PER 100,000
POPULATION (1979-1984)
| Morbidity _ Mortality
Year Number Rate (%) Number Rate(%)'
5 year average 461 4.63 | 70 0.70
1979 ~ 1983 376 3,56 57 0.54

Source: Citf

Health Office, Dagupaﬁ City, Pangasiﬁan



3.4 SOCIO-ECONOMIC CONDITIONS

3.4.1 City Revenue

Revenues of the City are derived\frOm taxation, incidental reve-
nue; receiﬁts ft@m pperatidn'sﬁd-other miscellaneous soufceé. Its revenue
showed the increa$ing trend from 1980 to 1985. 1In 1981, it incréased-by
2.1 million; of 17% from 1980. In the following years, the increase was
3.1 million or 21%Z from 1981 to 1982, B1.0 million or 6% from 1982 to

1683, B1.3 million or 1% fro.m 1983 to 1984, and B4.2 million or 20% from
1984 to 1985. The total revenue increase from 1980 to 1985 was B11.9 mil—
lion or 94%. The following is a summary of reveaue and expen&iture for

Dagupan City from 1980 to 1985,

" TABLE 3.4.1 REVENUE AND EXPENDITURE OF DAGUPAN CITY

Year "Revenug' Expeﬁditure - Surplus (Deficit)

1980 $12,618,928 R10,359,525 B 2,239,403

1981 14,780,683 13,745,583 1,035,100
1982 17,901,888 14,491,248 3,401,640

1983 18,950,656 20,843,955 (1,893,299)

1984 20,285,803 26,264,164 (5,978,361)

1985 24,494,074 25,929,254 (1,435,180)

3.4.2°  Family Income

‘As'pf:1981, there are 38,346 workers in'Dagupan, employed as
 fol1oWS§ ”17.52_sa1e5 warkers, 15.40% farmers, fishermen, hunterQ, loggers
and rélated'ﬁofkeré; 13.80% sefvices, sports and reiated yorkers, 9,19%
workers ih'traﬁéﬁort and ‘communication, 8.66% craftsman, production process
workers"and'rélatedﬁlaborers, 8.61% administrative, executive and manageri-
al workers, -5.75% prbféssiénais, 5.10% bricklayers, masonry and other
cbnstruction,ﬁworkers, 0.28% miners, qﬁarrymen and related workefs, and

15.71% other:unidentified occupations.

~ The monthly family income of the 38,346 workers as of 1981 is as
following:: '



TABLE 3.4.2 FAMILY INCOME LEVEL OF DAGUPAN CITY ~

Income Bracket ~;ZL_; No. of Workers
2300 & below 27.32 10,476
301 ~ 500 . 26.83 10, 288
501 - 880 20.86 7,999
881 & above gé;gg.' : 9,583
| | 100.00 38,346
3.4.3° Agriculture, L;vé§tock Farming"and Fisheriés

Manj people of Dagupan . City.deﬁénd'on'agricultufe for livelihood
The land area devoted to agxiculture is 581 5 ha. The main agrlcultu1a1

products of the City are rice, corn, coconuts and other mlnor products.

Fishing is alqo one of the major industries of Dagupan Clty and
fLﬁmonds occupy 1,277.0 ha. These are strategically located along the
estuaries and trlbutarles of the rivers maklng them profltable,.espec1ally
for milkfish culture Also, Lingayen Gulf is another majotr fishing ground

of the people.
3.4.4 Commerce and Tndustry

‘As of 1985, there were 3,253 commerciél estaﬁlishmenﬁs in tﬁe.
City constituting retail/wholésale business, manufactﬁring firms, finan-
cial, banking, insurance and real estate firms., A total of thlrty-three
{33) banks and financing 1nstitut10na are found in Dagupan Clty. Private
banks and financial institutions are predomlnant, w1th only 2 government
controlled banks. TABLE 3.4.3 shows 4 summary of the above—mentioned_

establishments,
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TABLE 3.4.3 'COMPOSITION OF COMMERCIAL ESTABLISHMENTS

Tgfe of Estabiiehment Number %
ReLail/Wholesale Business. _ 1,918 58.96
Community, soclal, recreat1ona1 _ _

- and personal services 704 : 24 41
Financing, banking, insurance, L o
real. estate firms 273 8.39 -
Manufacturlng firms . 146 4,49 .
Fisheries 90 2.76
Contractors o 31 . 0.96
. Hog raisers ’ 1 . 0.03
Total - : 3,253 100,00
- 3.4.5 f ~ Transportation and Communication

Dagupan City has 106.07 km of road way, of which 13.14 km are
“paved with concrete, 15. 37 km with a high-grade type of asphalt, 46,42 km
with gravel 3, 88 km are unsurfaced and the remaining represents the farm

to market road

There are four bus companies opelatlng between Dagupan and Ma-
nila. The Phillppine Vational Rallways, the government rallway entity,
llkewise serves the City. Minl—buees, Jeepneys “and tricycles are the com-~

mon means of publlc transport within the City,

The telephone facillty of Dagupan Clty is owned and operated by
therPLDl Ma1l and poqtal services are provlded by the Bureau of Posts.
Telegraph services are operated by two government—owned and five private
: institutlons There are also several branches of these private telegraph
companies within the central business district for the convenience of their
customers.. Dagupan City has three private messengerial services which are

all located along A.RB. Fernandez Avenue.
The City has ten radio stations, one . of whlch is owned by the

-government There 1s no local television station in Dagupan and so TV Pro-

" grams in Manila are transmitted via satellite,

3 - 11



Almost all kinds of newepapers and magazines are available in.

Dagupan, including three weekly publications of Tocal news.

3.4.6 Power Supply

Electricity is distributed'by'the DECORP, which in turn gets its

power from the NPC.

The eleofric charges per olassifioation.of'oonsumere are given in

APPENDIX 3.4.1,

Daéupan.Cityfs'type of lighting are eleetrieity 71.51%, kerosane
"27.61%, candle 0.19% and others 0.69%. For cooking fuel, 49 447 of the
total population uses firewood, 17. 84/ llqulfied petroleum gas, 9.43% kero-
sene, 9.29% charcoal, 5}35% sawdust, 3.06% electricity, 0.05% a combination

of charcoal and sawdust, and 5.54% others.
3.5 CITY DEVELOPMENT PLAN

Dagupan City has been confronted with an ever increaeing demand
-for deve10p1ng urban infraetructuree in response to the growth of popula—
~ tion and economic activities.: To meet: the future urban development the
City Planning and Development Off1ce established the proposed land use plan
as shown in FIGURE 3.5.1. 1In this land use plan, ‘the 5oning and type of
proposed land use dre delineated to lead to a well balanced ety develop-
.ment, The magor targets in the city development are. the establlsnment of
appropriate flood control measures,. 1mprovement of water supply and traffic

control in the core business district.

3 - 12
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CHAPTER 4

4.1

EXTISTING WATER SUPPT,Y AND SANITATION CONDITIONS

PRESENT WATER SUPPLY TN THE CITY

The

follows:

present water supply in Dagupan City mayhe categorized as

(1) Waterworks (Level IfI)

- Dagupan City Waterworks System Administration (DAWASA)

~ Barangay Carael Waterworks (BWP)

{2) Communal Water Supply (Level IT)

~ Barangay Bonuan'Boquig communal water supply system (BWP)

- Barangay Calmay " (")

- Barangay Manguin ' 1 ¢y

(3) Private and point source water supply system (Level 1)

§

98,344

tions.

1

1

t

Privat

Public

As

ely~owned well with hand pump or motor driven pump

well with hand pump

of 1980, approximately 23,97%Z of the total population of

was catered by the DAWASA through the registered service connec-—

The re

56. 64%
14.05%
2.77%
2.247
0.44%

1.46%

0.49%

Note:

Source:

st of the population obtained their drinking water as follows:

by artesian well,

by piped water supply outside the house,
by privately-owned well,

by communal faucet,

by rainwater,

by purchagsed or rationed water, and

by other means not stated above.

Total percentage exceeds 100% due to overlapping answers as
to the source of water,. '
Socio-Economic Profile, City Planning and Development 0Office,

Dagupan City, 1980.



Ambﬁg the'abbve—mentioned different’ 1eveis “of water supply sys-

tems in Dagupan City, the’ main waterworks 1s the DAWASA, which has been

managed by the City since its inauguration in the 1930's.

The DAWASA 1s simply utilizing 9roundwater as 1its source and 18

dperatlng 15 deep wells. The total number of service connections ‘as of

October 1985 reached 4, 299 of which 3,070 were domestic, 1,194 were commer-
cial and the remaining 35 were public fauceta. These connections were wide-
1y spreaded over 14 barangays in the city" proner out ‘of the 31 barangays in
the Cliy's adminjstratlve JurisdlctiOn. Meter reading during this period
registered a volume of 108, 236 cu.,m/month covering some 24, 241 persons

which was 22% of the estimated total population of 110, 853 in the City.

Aside from the above 14 barangays covered by the DAWASA, 4 baranﬂ
gays are receiving water from the BWP; Barangay Carael with a Level III
system and Barangays Bonuan Boquig,_Calmay and Manguin, a Level IT system.
The CITY WATER RESOURCE INVENTORY CY-1986 prepared by the City Planning and._
Development Office reported that of the total 2&8_existing_deep wells, only
705 or 83% are functioning. FIGURE 4.1.1 presents the location of the ex-

isting Level 1I and Level III systems.

4,2 WATER SUPPLY.FACILITIES BY DIFFERENT LEVEIL, OFVSERVICE
:-A.Z;i Level I Systém

Of the totai 31 barangays of Dagupan City, 25 bérangays have.ZOS

functioning deepwells. TABLE 4.2.1 presents a list of these water sources.

Aside from those listed, there are a lafge number of pfivatelym
owned shallow wells. DMost of them are equipped with jetmatic or pitcher

pumps, while some are rlgged with motor pumps for in-house service,
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TABLE 4.2.1 EXISTING LEVEL I SYSTE& IN DAGUPAN CITY

Name of Barangay No. of Deep Wells Funetioning
.1, Bacayao Norte 7 = 4
2. Bacayao Sur 9 _ 7
3. Bolosan 27 24
4. Bonuan Binloc : 5 _ 7
5. Bonuan Boquig 15 13
6. Bonuan Guesset 16 10
- 7. Calmay : 6 3
8. Carael 3 3
9, Caranglaan 10 9
10. Herrero-Perez 3 2
11,  Lasip Chico . G 6
12. Lasip Grande 7 7
13. Lucao 12 8
‘14, Malued 8 8
15, Mamalingling -8 b
16, Manguin ' : 22 20
17. Mayambo 10 8
18, Pantal il 11
18, Pogo Chico : 4 4
20, Pogo Grande : 5 2
21. Pugaro-Suit ' 1 1
22. Salapingao : 2 2
23, ' Saldisay : 16 12
24 . Tambac : 11 10
25, Tapuac _ : 1 0
26. Tebeng 19 18
TOTAL 248 205
4.2.2 Level II System

Presently, there are 3 Level II systems in Baraﬁgays- Boﬁuan
Boquig, Calmay and Manguin, all of which'have been constructed under'the
aforementioned BWP. Water sources of these systems are déeﬁ wells and ele-
vated water tanks are installed for each syStem. The.depfﬂ of the deap
wells ranges from about 50 m In Manguin to about QOD m in Calmay. Serﬁice
population is about 200 persbns in Manguin, 550 perédns each in Caimay and

Bonuan Boquig.

b - 4



4,2.3 Level III System (Dagupan City Water works System)
(i) Water Seurce and Treatment

The DAWASA has 15 operating deep wells, each of which is equipped
with a bore-hole type electric motor-driven turbine pump. Gréundwater pump~
ed from these water sources is directly transmitted inteo a distribution
network without'any ﬁater'treatment or chlorination. The inventory of these
wells 1s given in TABLE 4.2.2. A typical feature of a deep well is given
in APPENDIX 4.2.1. |

The dischargé rate and pump efficiency of the existing deep well
pumping stations were examined. TABLE 4.2.3 shows the discharge rate of 15
pumping'stétions. Location of these pumping stations are shown in FIGURE
4.2.1. The total present production of the existing wells in the system is
about 9,640 cu.wm/day as obtained through field measurements. it was con-~
firmed that the total rated capacity of the existing pumps is almost edual
to the estimation based on the measurement result. However, a considerable
difference among the two figures (rated and measured) were observed at some
pumps'witﬁ a maximum df 60%Z. Six (6) out of the total 15 pumps were measur—
ed ‘to héye smaller capacity. by more than 20% in comparisoﬁ to the rated
capacity (Pump Nos..S, 6, 8,.11, 12 and 16), Of these pumps, Pump Nos. 5
and 15 maybe caused by improper repair works. Details are given in APPENDIX

4.2.2.

. 'Due-fo the small capacity and low water pressure of the existing
pump55 there seems to be no.cdusiderable influence to the non-operating
pumps by the operating pumps. The water supplied by the two pumping sta~
tioné (Nos. 2 and 4) during;night time mav satisfy the minimum requirement

of the total system,

'Pumping'efficiency test was cqnducted at No. 10 pumping station.
Details ére given in APPENﬁEX 4,2.2. The performance curves which is devel-
épéd based ﬁn_the measuréﬁent result, show the maximum efficigncy of 42.10%
at the discharge capacity of 7.32 liter/sec (632 cu.m/day) and with a total
dyﬁamic head (TDH) of 21.9 m (see FIGURE 4.2.2). Dufing the measurement

period conducted on July 31, 1986, the pump was operated at an efficiency



TABLE 4,2.2 EXTSTING WATER SOURCES OF DAWASA

Esti-

Year of

Depth Casing - Power Ll _
PS of Well Diameter of Motor mated Construc-
MO, Pumping Station (M) . () (Hp) Cap. (CMD) _ tion
#1 Calvan 17 150 10 540 N.D, A¥k
2 Magsaysay 195 250 25 1,370 N.D.A,
LR R'izal ‘ 183 250 20 1,37_0 1952
(A.B. Fernandez-East) _ _ :
4 ‘¢, Bugallon {(01d) 189 250 30 1,320 - N.D.A.
5 Burgos 195 300 15 550 1960
6 Perez 192 #150-91.5m; 10 1,090 1978
100-104 m
7 Malued 165 S 150 - 10 | 540 1967
8 Pantal (Noble) 192 #*150-140 m; 10 SHO 1976
100-104 m
9 Caranglaan 177 A N1 1o
10 Avellano 192 *150-91 m; 10 540 1974
© 100-104 m 540. 1971
11 Lasip Chico 189 #150-76 m; 10 _ ' '
‘ ' 100-116 m _ . 540 1972
12 Fapuac 192 *¥150-76 m3 10 o
_ 100-119 m 540 1973
13 Tondaligan Abandoned 1§7ﬁ
1 Patalan 192 *150-105 m; 10 540 1970
100-91 m '
15 Green Field 204 #150-104 m; 10 540 1977
L 100-104 m )
16 A.B. Fernandez West 192 *200-91 m: 25 © 1,320 1980
150-104 © '
17 _ Bonuan Abandoned :
* Telescopic Castng &% : No Data Available
TABLE 4.2.3 DISCHARGE RATE OF 15 PUMPING STATTONS
. Present Water Production
Pump Measurement Pump  Capacity Operation Discharge. Electrig Power
Station Result (1) JICA (2) Rated (1) (2} HNours . "Rate Consumption of
No. {cu:m/hr)  (cu.m/day) (cu,m/day) (%) (hr) (cu.m/day)' (KWH/hr)  Motor
1 23 552 540 102 18 h1h 5.29 10
2 62 1,488 1,370 107 W 1,488 S 1
3 76 1,824 1,370 133 20 1,520 17.02 20
4 63 1,512 1,329 115 24 1,512 14.93 30°
5 19 456 540 84 18 342 - 15
6 19 456 1,090 42 18 32 6.00 10
7 31 74k 540 136 18 558 6.09 10
8 19 456 540 84 18 342 3.47° 10
9 25 600 540 111 18 450 2.00 10
10 25 600 540 11 18 150 4.3 10
11 18 532 540 80 18 3 a1 10
12 18 432 540 80 18 324 17.03 10
14 24 | 576 540 107 18 432 6.42 10
15 28 672 . 540 124 i8 504 5,65 10
16 40 960 1,320 73 16 640 10.89 2%
TOTAL 490 11,760 11,870 99 - 9,647 - -
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of 41.0% with a diécharge rate of 5.69 liter/sec (491.6 cu.m/day) and with
a T™H of 25.2 m. The low efficiency of the pump is due to its age, mechani-

cal defects and inadequate maintenance of the pump.

(2)

Transmission and Distribution

~a) Storage Facility

The DAWASA.has two functional concrete-made storage tanks with
capacities of 398 cu.m and 197 ciu.m. However, these are not in use
due to insufficient water pressure from the pump to the tank, ‘A typi-
cal feature of the storage tank is shown in FIGURE 4,2.3 and the di-

mensions of these tanks are given in TABLE 4.2.4,

TARBLE 4.2.4 DIMENSIONS OF STORAGE TANKS

. _ Tank #1 Tank #2
Location : City Hall Compound - Perez Public Market
Helght ' 30 m 24 w
Diameter . 9w 7.5 m
Capacity 398 cu.m 197 cu.m
Major Connection ¢ 150 mnm GIP # 100 mm GIP

b) Distribution Facilities

As indicated in FIGURE 4.2.1, the existing water supply system of
Dagupan City 1s based on the direct distribution of water from each
water source., In this regard, it is not practical to specify a given

plpe as being comnected to a certain pump,

The &istfibution network of DAWASA presently covers 14 barangays
in the city proper, with a total length of 25,290 m (450 mm ‘and over).

The configuration of the distribution network is shown in TABLE 4.2.5,

TABLE 4.2.5 CONFIGURATION OF DISTRIBUTION NETWORK

Diameter (mm) Material Length (m)
150 : cex 800
100 CCT 8,720
100 ACP 4,470
75 ACP 8,960
75 PVC 1,140
50 GIP 1,200
TOTAL 25,290

h -~ O



e - r
. : !
T —
[ =]
=
8
O
41
] : _
gm——n-lt’){)mm Gt PIPE
1
i
i
150mm Gf PIPE g
150mm GATE VALVE ; _
\ % 150 ram GATE VALVE
\ 150mm CHECK VALVE
Yy T
4 4 s
i B g : - _
2 |
| $ :
si! ] = | '
} 13 /j ! '
70 DISTRIG— sodsed r g;
FROM —3 o o mn em i a5 e o G ove o TR am w4 FROM MAGSAYSAY
GALVAN PUMP PUMP STATION

STATION

L 150 mm CHECK VALVE

#5mm G PIPE

A FIGURE- 4.2.5 |
398m° STORAGE TANK
bAguPAN CITY

4 - 10




Since ;he=inauguration of the Dagupan City Waterworks System in
the 1930's, water sources (deep wells) and distribution lines have
been expanded continuously cdrrespondimg to the increase of water de-
maﬁd, In this connections, the existing distribution facilities have

a variety of pipe materials, sizes and years of comstruction,

Waté: pfessure status of the distribution system throﬁghout the
day was investigated at the thirty-eight (38) measuring points includ-
ing 15 pumping stations (see APPENDIX 4.2.3).

_ The test results showed that the pfessures in the distribution
network raﬁges from 0 to 2.2 kg/sq.cm. FIGUREs 4.2.4 and 4.2.5 show
the system pressure contours during the peak hour and minimum demand
periodé throughout the day. The water pressure in the distribution
network during the.peak hour demand period ranges from (.0 kg/sq.cm to
1.4 kg/sq.cm while for the minimum demand period, the water pressure

ranges from 0.3 kg/sq.cm to 2.2 kg/sq.cm.

Reasons for the low pressures in the said areas are the excessive
‘demand due to leakagefaﬁd wastage and the generally insufficient pump
capacity. Improyement/augmentation of the pumps and distribution fa-

cilities are urgent requirements.

Minimum demand period is usually between the hours of 9:00 P.M.
“to 11:00 P.M. The peak hour demand period is from 6:00 A.M. to 11:00
A, '

In addition, twe (2) maps of pressure contours are also prepared
based on the records at 7:00 A.M. and 9:00 P.M, which represent the
'peék hour demand period and minimum demand period, respectively (see

FIGUREs 4.,2.6 and 4.2.7).

The pressuie.contours are presented in FIGUREs 4.2.4 to 4.2.7.

4~ 11
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(3) Discussions and Conclusions

The topography of the btudy area  is predominantly flat There
are fifteen pumping stations operating in the study area, but only two (2)
of them, namely, Nos. 2 and 4, are operated for 24 hours, and the rest are

operated for 18 hours a day from 4100 A.M. to 10:00 P.M.

Based on the pressure contour figures, the pressures at the ser-
vice area, especially the areas located in the southern and uoutheastern
sections of the City are generally low. Better conditions prevail in the
northern, northwestern and northeastern areas which cover the barangays of
Pantal, Poblacion Oeste and some parts of A.B. Fernandez Eagt., ' In some
barangays, only a limited area located in -the vicinlity of the pumping sta-

tion receives quite a high pressure throughout the day.

4.3 WATER PRODUCTION

The total amount of production from the 15 existing wells equip~
ped with pump facilities was estimated at 11,760 cu.m/day when all the
pumps are operéted the whole day. The amount is almost equal to the total

rated capacity of each pump.

However, a total of 9,640 cu.m/day is produced at ﬁfesent in ac-
cordance with the operation schedule of each pump. TABLE 4.3.1 shows the
measured pump discharge rate of each pumping station and thelr rated capac-

ity.

It is worthwhile to note that three wells (Nos. 6, 10 and 14),
out. of the 15 existing wells, from two wells are affected by salt water
intrusion. In addition, the color of water (Nos, 12 éﬂd 16) exceeds the
standard for drinking purposes with values of 20 aﬁd 30.unit. ConSidéring
these situations, the total pgssible production amount is 7,580 cu.m/day

excluding the above-mentloned five wells,
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TABLE 4,3.1 PUMP DISCHARGE RATE AND RATED CAPACITY

Result of Field Measurement

Pump - Rated Operation  Discharge . Distributed Pump Capacity

Station - Capacity Time, Rate Measured Water Amount  Estimated (2) (1)¥/(2}
No. (eit.m/day) " (hr) (cu.m/hr) (cu,mfday) . {(cu.m/day) (%)
1 . 540 18 23 S5 1 552 102
2 1,370 24 62 1,488 1,488 107
3 1,370 .20 76 1,520 1,824 ©133
4 1,320 24 63 1,512 1,512 115
5 540 18 19 342 456 84
6 1,090 18 19 342 456 42
7 540 18 k31 558 74b 138
8 550 18 19 342 : 456 81
9 540 18 25 450 600 111
10 540 18 13 . 450 600 111
11 540 18 18 © 324 432 g0
12 540 18 18 . 324 432 80
1% 540 18 2 432 576 107
15 540 . 18 28 504 672 124
16 1,320 16 40 640 960 73
TOTAL 11,870 - 483 : 9,642 11,760 99
4,4 ~  WATER CONSUMPTION
4.4.1- .. Unit Water Consumption by Consumer Type

(1} Number of Connections by'Consumer Type

~ The concessionaires in the system are categorized into four types
as'shown.in TABLE 4.4.1{ Al1l house counnections (domestic) and commercial
connections are meteréd, while all public faucets and some of the institu-
tional coﬁnections are unmetered, Metered connections are further cate-
gorized into functioning and not-functioning ones as summarized in TABLE
4.4,1, TABLE &,4.2 shows the connéctions by barangay including all informa-

tion mentioned above,
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TABLE 4.4.1

NUMBER OF CONNECTIONS (METERED AND UNMETERED)

‘ Metered
Type of Consumer :
Not- _ o .

Functioning Functioning Sub-Total Unmetered Total

Domestic 1,969 1,091 3,060 0 3,060

“commercial 823 301 1,126 0 1,124
Public Faucet 0 2 1 38 40 -

Institutional 10 9 19 7 26

Total 2,802 1,403 4,203 45 4}250

1) Domestic Connections

Although all house connectlons are metered, approximately 36/ of
the total is unot functloning as shown in. TABLE 4.4. 1. With ‘regard to
the served population with house connections,  the result of the field
interviews revealed that secondary users and borrowers are?negligiblé.
Therefore, the served population and the number of _connections By
functioning and not-functioning category were'palculated_using:a-prev
" determined average nuwmber of persons per household (5.64). The’ average
per capita water consumption estimated from the served.ﬁopulaiion and
reported water consumption of the functioning metered conheétions.méyv

be considered as the representative figure at present.

Water consumption'reported_fdr the not—funhfioniﬁg meteréd con~
nections was estimated using the data obtained before the métér broke
down. The average per capita_consumption for this category was also
. calculated for reference purposes.. TABLE 4, 4 3 presents the estim&ted_

population served and per capita water con%umpticn by barangay.

4 - 18
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The_City's average per capita water consumption for the function-
ing and not-functioning metered connections were estimated at 127 1ped
(0.72 cﬁ.m/cqnn.daj)"and 68 lpcd; respectiveiy. The average of the two
'cétegOfiés wés calculated at 117 lped. For the barangay level, the
cOnsﬁmption seems”to be affected by the water preséurezdf the systen

which ranges from 71 to 214 1lped.
2) Cohmercial Connections

Appfoﬁimately'27% of the total connections is not funcfionihg.
TABLE 4.h.4 Shows.fhe unit water consumption by functioning_énd not-~
fuhctioning connection. .The”water consumption by functioning and not-
fﬁnctioning éonnectibns are 1,19 and 0,88 cu.m/conn.day, respectively

with an average of 1.1l cu.m/conn.day.
3) Public.Faucét:

There'is.nb available record on the waterIQOﬂsumption by the ex-
igtiﬁg public fauéets. Of the total 40 faucets in the system, only
tﬁo ére metered, however, these are defective., The water consumﬁtion
. anq'popﬁlation'served by faucets were investigated and sﬁrveyed..The
number of houseﬁold and sefved population.by faucets are given in
TABLE 4.4,5. It was found out that one of the faucets in barangay
Panfai 'is'-béing utilized by the pepple from nearby disland. This
faucet serves éstimated 3,530 inhabitants of the iélandvor approxi-

mately 76% of the island's total population,
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TABLE 4.,4.5 POPULATION SERVED BY PUBLIC FAUCETS

o : No. of Public No. of HHs Served
‘Barangay - Faucets ) Served Population
Barangay ‘I 5 108 ©609
Barangay II & III 2 75 o 423
Barangay IV 1 10 56
Herrero 4 79 446
Mayambo 1 40 226
Pantal ' 16 443 2,499
' (1,0986) (1,069) | -
Pob. Oeste 8 o221 1,246
Pogo . S 2 66 372
Tapuac . 1 52 293
Total 40 . 1,094 6,170
(1,720) (9,700) :

Note: Figures in parentheses include those of the nearby island.

_ The avérage number of households and sérvéd population per public
faucet are - 27 and 154 persons, respectively excludlng the served. popu”

_latjon of the 1sland

Water consumption at the publlc taucet was measured usihg a water
meter. A total of eight faucers were selected for this purpose. Two
fé?resenta;ive faucets by different number of household served, i.e.,
more than 41, 31-40, éIfBO and less thaﬁ 20 households were covered,
Water preésure measuremént at the selected points were also conducted
to support the measurement of water comsumption using automatic pTES*

sure recorder.

The measurement of water consumption per faucet were categorized
into three groups with reference to the water pressure and consump-
tion. TABLE 4.4.6 summarizes the per capita water consumption by

-category,
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TABLE 4.4.6 PER CAPITA WATER CONSUHPTION BY CATE GORY

e Per Capita
Group 293criptioﬁ : Consumption (lped) - Barangay

A Comparatively high water _ Pantal, Herrero and
pressure and higher con- 60 Pob. Qeste.
sumption _

B Water pressure is almost Bgy. I, II;, TIT:&
same as that of Group A, 50 Tapuac and Mayambo
bt less water consumption

C Low water pressure and the Pogo and nearby
least water consumption 20 island

4) Institutional Connections

tioning) and 7 unmetexed connectlons

There are 19 metered connections (10 functioning and 9 not-fune-

tion of institutional connectilon.

TABLE 4.4,7 shows the composi-

TABLE 4.4.7 COMPOSITION OF INSTITUTIONAL BUILDINGS

e User Metered Non~  potal
Ty?e of User Functioning Not~Functioning SubTTofal .Metergg
Government R : | -

Office 2 4 6 0 6

: : .
School 5 . A 9 & - 16
Hospital 3 | | i § . _ o ‘ .

Note: Two have no available data on water consumption.

Since there are no available data’bn'thé water cbhsumption'for

the schools, including the two schools with not~fﬁnctioning meﬁers'and '

the 7 schools without meter, the Field measurements were conducted

after the selectlon of the twoe schools,

cu.nfconn.day was obtained.

An average tonsumption‘df 2.2

The average unit water consumption using the recorded water con-—

sumption and number of coonnections (a total of 17 connéctions)'ﬁas
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calculated at 7 0. cu.m/coun,day, while 9,0 cu.m/conn.day, and 4.2
cu. m/conn day are for functioning and not-functioning meters,

respectively,

- Considering the field measurement results, the average water con-~

sumption was recomputed as 6.5 tu.m/conn.day.

TABLE 4.4.8 UNIT WATER CONSUMPTION

Water Consumption Unit Water Consumption

. _(cu.m/day) (cu.m/conn.day)
Type of User NotﬁFpnc- Kot —-Func-

Functioning tioning 'Total='FUHctioning tioning Average

‘Government ) . :

Office. 13.5 hoh o 17.9 6.8 1.1 3.0
School 2.8 20.5 333 2.6 10.3 4.3
Hospital 63.4 4.3 67.7 21.1 4.3 16,9
Total 89,7 29.2  118.9 9.0 4.2 7.0
4,4,2 Total Water-Cohsumption

The total water consumption wasg estimated based on the afore-men-
tioned ‘study of the service connectlons, served population and unit water

consumptlon by consumer type..
Tﬁe foiloying are the methods usg& in the calculation.
a) | Doméstic Consumption {(House Connections)
o “The average per capita consumption of the functioning metered
connections of 127 lpcd was -applied to the not-functioning metered

connections. The served population is thained from the number of

connections and average persons per household,
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b) Commercial Consumption

The average consumpltion per connection of the functioning metered

connections of 1.19 cu.m/day was used ‘for all connections.

e) Public Faucet

The average per capita consumption by the size of served popula—
tion per faucet was used. The gserved populatidn was obtained from the

interview result.
d) Institutional Consumption

The average water consumption of the functioning metered connec-

tions and the result of measurement at the two scheools were used,

TABLE 4.4.9 shows the computed total water consumption by'édn-

sumer type.

TABLE 4.4.9 ° TOTAL WATER CONSUMPTION

Unit-Water Conéumption

Wo. of No. of _beél Water
Iped cu.mfconn.day Population  Connec-— Consumption
. : Served tions - (eu.m/day)
Domestic 127 0.72. 17,258 3,060 2,192
Commercial - 1.19 - 1,124 .1,338.
Public Faucet
Group A - 60 8,98 4,191 28 251
Group B 50 8.04 1,607 10 : 80 -
Group C _ 20 3.72 372 2 7
Group C _ _ . :
(nearby island) 20 70.6 3,530 1 71
Institutional . 6.50 - 26 169
Total - - 26,958 4,251 4,108
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4.5  ANALYSIS ON WATER SUPPLY AND CONSUMPTION

The water production was estimated to be 9, 640 cu m/day bar;ed on
the fleld survey. The total water consumption including that of the island
(71 cu.m/day) {s estimated to be 4,108 cu. m/day which 1s approximately 43%
of the water prociuction. Hence, the water not utilized is estimated to be

5, 532 cu. m/day which 1s about 57% of the total water productlon.

.FIGURE 4.5.1 shows the water balance in the total service area.

NOT UTILIZED WATER CONSUMPTION

WATER CONSUMPTON N
SERVICE AREA

UTILIZED WATER

CONSUMPT.ON

LOWLAND PEGPLE

WATER
PRCDUCTION 60 %%

1 3 %

FIGURE 4.5.1 RELATIORSHIP BETUEEN PROﬁUCTfON & CONSUMPTION
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L& RXTSTING SANITATTON. CONDITIONS -

4.6.1 Drainage and Sewage Disposal

.The.eﬁistiﬁg drainége system of ﬁagupaﬁ_ﬂity'éonsists of networks
of bpén and'éoﬁéfed-stféet'canals. On the main étreéts, the most df'canais
are covered concrete culverts. The rest of the canals are dpeﬁ qucréte4
lined and:earthehed:caﬁals.' The latter are usually dry during” the dry sea-
gson. The Lingayen Bay, throﬁgh'the Calmay, Mayruso, and Dagupan rivers, 1s

the final discharge point of the drainage system

Domestic and commercial wastewaters afe largely diSpoSed in pri-
vate septic ténks or pit privies. However, wastewéter is sometimes direcfly
‘discharged into the street canals, and culverts serve as a cdmbinéd drain-
age and-SeWerége facilities. There are no major industries discharging sig-

niflcant quantities of wastewater in Dégupan City.
4.6.2 . Solid Waste Disposal

Solid wastes are collected by garbage collectors of Dagupan espe-
cially from the public market and are dumped into’ swampy areas outside the

city proper far from -the residential areas. Uﬁcollected solid wastes are

burned and dumped In garbage pits and sometimes in vacant lots,
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("HAPTER 5 POPULATION AND WATER DEMAND PROJECTION

5.1 GENERAL

The population projection of the study area is based on past pop-
ulation trends and potential population growth., The figures are further
modified on the basis of field investigation and comparison with the NEDA-

POPCOM projections,

The provincial population figures were projected by the methed of
least squares, using poﬁulation data in the vears 1960,.1970, 1975 and
1980. The projected provincial population data was broken—down into Dagupan
City using the sharing method. Likewise, the popuiation in urban and unon-

urban areas were projected. Population by barangay in the urban and non-

urban areas was firnally projected based on historical data. (See TARLE
5.2.1)

5.2 POPULATION PROJECTION

5.2.1 Population Projection of the Province and City

- TABLE 5.2.1 presents the historical record, annual growth rate
and the percentége to the provincial population of the City as well as
those of the Prbvince..The NEDA's low assumption for the provincial popula-
tion shows a ﬁery close approkimation to the actual population in 1975 and

1980 as shown below,

Provincial Growth NEDA Projection Growth
Year Population Rate (%) (Low Assumption) Rate (%)
1975 1,520,085 1.86(1970-75) 1,523,405 1.91
1980 1,636,057 1.48 _ 1,637,950 1.46
1985 - - 1,773,886 1.6l
1990 - - 1,885,307 1.23
1995 - - 2,005,267 _ 1.24
2000 - - 2,107,903 1.00




" TABLE 5.2.1 HISTORTCAL POPULATION

1970 - 1975 1980

City/Province 1903 - 1918 1939 1948 1960
Dagupan
Population 20,357 22,h41 32,602 43,838 63,191 83,582 90,092 98,344
Growth Rate _ - 0.65 1.79 3.35 3.09 2.84 1.51 1.77
% to Total 4.64 3.97 4,39 4,76 5.62 6.03 5.93 6,01
Pangasinan
Population 439,135 565,922 h2,475 920,491 1,124,144 1,386,143 1,520,085 1,636,057
Growth Rate - 171 1.3Q 2{42 1.68 2,12 1.06 ~1.48
% to Total 100,00 100.00 100,00 100,00 100.00 100,00 160,00 100,00
Note: Grdwth Rate. ¢ Between Census Years
Percent to Total : City Pepulatlon/ProvinciaI Population
Source : Mational Censuses

Population projection of the Province and City was made by the

foellowing progeduréé:'
l. Project the provincial population by the method of least squares.

2. Pro;ect the percentage of the c1ty population to the provincial

population by the method of leaqt squares,

3. Calculate the city population by multiplying the ﬁrojécted per-
centage of the ecity population to the provincial population by

~the proiected provincial population.

PrOJected population of the Province were found between the medi-
um and low of the NEDA . pro;ections and were compared with the actual popu-
lation figures, hence, this method was found to be most practiﬂal

{(Error Mean Square; r = (,9997)



The results of the population projection for the Province and
City are shown in TABLE 5.2.2 and FIGURE 5.2.1 shows the historical -and
projected population of the City from 1903 to 2010 in connection with NEDA-~
POPCOM's projections.

TABLE 5.2.2 POPULATION PROJECTION OF DAGUPAN CITY
AND PANGASINAN PROVINCE

Dagupan City Pangasinan Province
o Growth : : Growth
Year " Population Rate Pergent Population Rate Percent
1980 98,344 1.77 - 6.0l 1,636,057 1.48 100
1986 110,855 2.02 6.17 1,796,670 1.57 100
1990 118,734 1.73 6.25" 1,899,737 1.40 100
1995 128,611 1.61 6.34 2,028,572 1.32- 160
2000 138,721 1.52 6.43 2,157,407 1.24 100
2010 159,878 1.43 6.62 2,415,076 1.13 100

Note: Figures in.1980 are actual.
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5;2;2 " Population Pfojeétibn by Barangay

The 1970 to 1980 historical population of the barangays is shown
in TABLE 5.2.3.,  Barangays without any value were not independent dufing

the said period, but bnly a part of other barangays.

The populatlon of the barangays was projected by using the same_
methcd used in the projection of the city population. TABLE 5 2.4 shows the
_projected ratios and pOpulation Eigures from 1980 to 2010.

5.2.3. °  Projectlons of Number of Households

‘The actual number of persons per household of Dagupan City in-
.1980 was 5 68 Assuming that the number of persons per household.decreqses-
‘to 5.5 in the . year 2010, the nuﬁﬁer of householﬁs of Dagupan City from 1980
to 2010 was projected by the method of linear interpretation as Showﬁ in

TABLE 5.2, 5

TABLE 5.2.5 PROJECTIONS OF NUMBER OF PERSONS PER HOUSEHOLD
AND NUMBER OF HOUSEHOLDS IN DAGUPAN CITY

Year 1980 1986 1990 1995 2000 2010

Population . 98,344 118,853 118,731 128,613 138,716 159,880

Pérsons‘pér : _ _ :
Household 5.68 5.64 5.62 5.59 5.56 . 5.50
Yo. of Household 17,323° 19,655 21,127 23,008 24,949 29,069

5.3, POPULATION AND ARFA TO BE SERVED BY THE PROPOSED WATER
' SUPPLY SYSTFM

5.3.1 . General

. “One of the necessary steps in déQeloping a water supply system is
'the %rojéction of the future population for the delineated éerVice area.
This section deals mainly with the served population forecasts for 1990,
“.1995 and’ 2000 in the City, and the population distribution in each barangay

: of the service area for each co;responding year.
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5.3.2 Population and Area to be Served

A planoed eerved population_in_each target year is established

based on the result of the field survey.

The island barangays are excluded in this plan because ‘they have

thelr own waterworks program., A total of 22 barangays including 14 baran~

£ays being served by the existlng system were recommended for the year
2010. Based on the 1and uge plan of . the City, barangay Bacayao Norte was
added to the service area for the yeat 1995 and another six barangays
{Bacavao Sur, Bolosan, Laslp Chico, Salisay, Tambac and Tebeng) for the

year 2010, aside from,present 14 barangays, as shown-in FIGURﬂ 5{3'1'

_ The present served population was 1nvestigated and ‘the fesults
are summarized in TABLE 5.3.1. The average served population percentages by'
house connections and public faucets are estimated at 26 3 and 9. AA._
regpectively. The served population by house conmections by oarangay ranges :

from 2.3 to 83.0%.

Public faucets w11] be abandoned during' the PhaSe I period
(1995). At present, about 1,110 households are currently being eerved by
‘the existing 40 public faucets, hence, more than 1,100 domestic service

connections.w1ll be required.

The target percentages ‘of the served population in the City for
the years 1995 and 2010 are assumed to be 60 and BOA, respectively.
' The figure for the vear 1995 is based on the present percentage. leewise,
for the year 1990, it is aseumed to be 407. TABLE 5.3.2 shows the estimated
served population by -barangay. The present figures were used for some
barangays owing to the fact that the present served population is more than

the estimated served population in 1990/1995.
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5.4 WATER DEMAND PROJECTION FOR THE PROPOSED SERVICE AREA

5.4.1 General

Based on the resﬁlts”of“the stﬁdy derived from various fleld sur-

veys, the design unit water consumption by consumer type Was estgbligheﬁ

and the water demand in the respective deslgn years was projected,

To detelmine the domestic unit watel consﬂmptidn,'the'present

water supply situation, water usage as well as the soc{o~econ0miC'condi~

tions were taken into account. For the commercial and institutional unit

water consumption, the LWUA Methodology Manual was adopted in principle.

5.4.2 Design Unit Water Consumption by Consumer Type

(1} Domestic Unit Water Consumption

A study of the current unit water consumption for domestic use
was conducted to establish the base figure in' 1986. The average per. capita'
water consumption of 117 lpcd was obtained using available data *ncluding
field measurement ‘yesults. The base figpure (1986) for the design purpose
was recommended to be 110 lpcd' considering the experience in similar

cities/municipalities of the country.
(2} Commercial Unit Water Censumptibn

The present unit water cgnsumption_per commercial connectibh Qas'
calculated at 1.1 cu. m/conn dav. The preSént connection density ratio per
_100 persons shows a high value of 4.8 because that the present . system
gerves only the urbanized core area of the City. However, considering the
characteristics of the arga in the future, it is not likely to expect such
~a high ratio, hence the lower value is considered appropriate, In Ehis
plan, as the ratio of the number of comnections per hundred (iOO) persoﬁs

in the service area {1.7) 1s adopted for the base figure in 1986.
(3) Public Faucet
Although all public faucets will be abandoned up to.the:target

year 1995, a number of public faucets are considered necessary yet in the

5~ 12



interim year'i990 The average unit water consumption for public faucet of
60 lped, which is ‘the standard volume for Level T1 Rural Water Supply, was
150 obtained during the field measurement. . Increase of Ffuture unit water

consumption is not considered for design_purposes.
(&) Institutional
Though a high unit water consumption was given in the survey, it
1s consldered that this result comes from patticular water usage condition

from & limlted nuinber of connections. Hence, the unit consumption in the

LWUA Methodology Manuagl is used,

The unit water consumption'by consumer type for the different

tafget years is shown in TABLE 504.1.

TABLE 5.4.1 UNIT WATER CONSUMPTION BY CONSUMER TYPE BY TARGET YEARS

Consumer Type Unit 1986 1990 1995 2010

Domestic Water Consumption

Unit water consumption 1pcd 110 119 128 152

Commercial Water Consumption

Unit water consumption cu.m/conn.day 1.1 1.2 1.4 1.9

”NQ.'bf commercial connection _
per 100 persons _ L.7 1.9 2.0 2.9

Public. Féucet

Unlt water consumptlon cu.m/conn;day 20-60 60 - -

No. of’ public faucet _ 40 2> - -

Institutional Water Consumptien

Unit ‘water consumption cu,.m/conn.day - 3.4 4,5 5.3 7.5

No. of connection : One conneciion for every 2,000 population
o in the service area wilil be provided.
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5.4.3 Water Demand Projection

Rased on the results of the field investigation , 'the percentage
of unaccounted-for water was determined at 607 in the year 1986. The per-
centages of unaccounted-for water in the years 1990, 1995 and 2010 were

assumed to be 40, 30 and 20%, respectively.

The daily average water consumption 1s shown in TABLE 5.4.2.
Considering the percentége-of unaccouutedrfor water, the water demand by

barangay wvas estimated as shown in TABLEs 5.4.3 to 5.4.5.

The numwber of commercial and ingtitutional connections were de-

termined for each target year using the LWUA Methodology Manual and the

projected population to be served.

TABLE 5.4.2 DAILY AVERAGE WATER CONSUMPTION

1990 - 1995 2010

Population in the Service Area 70,340 79,430 112,610
Domestic Water Consumption
Unit Water Consumption (lped) ' 119 B 128 152
Population to be sérved 29,040 48,840 190,130
Water Consumption (cu.m/day) 3,456 6,251 13,699
Commercial Water Consumption
Unit ¥ater Consumption _
(cu,mfcona,day) 1.2 1.4 1.9
Mo, of connection per 100 _ N
served persons 1.9 2.0 ' 2.9
Water Consumption (cu.m/day) 1,606 2,151 : 5,376
Public Faucet
Unit Water Consumption (lped) 60 - -
No, of population served by )
public faucet (persons/PF) _ 155 _— : : -
No., of public faucet ' 25 - -
Water consumption by P/¥ 233 - : -
Institutional Consumption
Unit Water Censumption .
(cu.m/conn,.day) 4.5 5.3 7.5
No. of connections (pop’'n/2000) 43 50 66
Water Consumption 199 263 501
Total 5,494 8,665 19,576
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5.4.4 Demand Variations

The ratio of the daily maximum aﬁd_peak hour water demand is de-

termined as a function of the served population.

(1) Daily Maximum Water Demand .

The ratio of the daily maximum water demand to. the daily average
water demand is estimated in ﬁxoporﬁionate to the served population, as

follows:

S - Ratio _ . o
Served Population = (Daily Max./Daily Ave.) Application

Less than 30,000 . 1.30

: 1 - . .
30,000 to 200,000 1.25 ¢ 1 ‘Phase I & II

Over 200,000 1720 1 1

(1) Peak Hour Water Demand (Hourly Maximum Water Demand)

. The pesk hour water demand is estimated in proporticnate to the

"daily maximum water demand and the served population, as follows:

¥

i

(Peak hour water demand x 24)/(Déily maximum water deﬁand)

2.2 - 0.3 % log (Served population/1,000)

I

where, C = Factor of demand variatioﬁ for

peak hour water demand

Phase I, Stage 1 (1990) : 1.74
| Stage 2 (1995) : 1.69
Phase 11 ' (2010) 1.61

'

-

-
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The demand variations by design years are calculated using the

above-mentioned ratio, as follows:

Unitf’cu.m/day

Water Demand T 1eso 1995 2010
Daily 'Avérage 9,160 . 12,380 24,470
Da’il.y M_éximum 11,450 15,480 30,590
:Pe%k Hour 19,970 76,160 09750

5.4.5 Numberzof-COnpectidns

) The service connections are classified into domestic, commercial
-and instltutlonal categories.' The total number of connections for each
'.Vcategory is projected in accordance with the LWUA Methodology Manual. = It
.Eis expected that waterworks will have total connections of 6,531 in 1990
10,324 1n 1995; and, 19,280 1in 2010, respectively, The number of connec—:
thﬂS by consumer type, and by barangay for ‘the de31gn years, are shown in
TABLES 5.4.3 to 5.4. 5.
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