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PREFACE

In response to the request of the Government of the Republic of
the Philippines, the Japanese Government has decided to conduct a Master
Plan and a Feasibility Study on Municipal Water Supply Project and
entrusted the Study to the Japan International Cooperation Agency (JICA).
JICA organized a study team headed by Mr. Toru Hayashi, Director,
Nippon Jogesuido Sekkei Co., Ltd. to conduct the said study, from
February 1986 to March 1987,

The team had discussions with the officials concerned of the
Government of the Philippines and conducted a field survey in the Study
Area and Metropolitan Manila, After the team returned to Japan, further

studies were made and the present report has been prepared.

I hope that this report will serve for the development of the
Project and contribute to the promotion of friendly relations between our
two countries. I wish to express my deep appreciation to the officials
concerned of the Government of the Philippines for their close cooperation

extended to the team.

March, 1987

President

Japan International Cooperation Agency
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CHAPTER 1
SUMMARY AND RECOMMENDATION






CHAPTER 1 SUMMARY AND RECOMMENDATION

1.1 GENERAL

This Chapter presents a summary of the results and analyges of
the fileld surveys conducted in Bayombong and Solano for the Project. The
Short Term Development Plan and Long Term Development Plan with specilal

emphasls on the water resources are also incorporated.

In the course of study, planning stages are considered as Fhase I
from 1986 to 1995 for the Short Term Development and Phase II from 1996 to
2010 for the Long Term Development period, respectively. The Phase I 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-
clal studies, the Methodology Manual being established and adopted by the
Local Water Utlilities 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 financial analysis of the Project. Those which referred to the
Methodology Manual are contained in APPENDIX of this report.

The fundawmentals used for planning and the study results are

shown in TABLE 1.1.1

1.2 FINDINGS AND PROJECTIONS

1.2.1 Study Area

The study area covers two adjacent municipalities; Bayombeong and
Solano, which are 5 km apart. Bayombong, the capital town of the Province
of Nueva Vizcaya, is about 265 km from Manila. Solano is considered the
commercial center of the Province and has a higher population though a

smaller land area than Bayombong.



TABLE 1.1.1

SUMMARY OF PROPOSED PROJECT (Bayombong-Solanec)

Prasent Phase T Phase 11
Description
(1986) Stage 1 (1990) Stage 2 (1995)  (2010)
A. Population
1., Total Population 76,757 82,520 89,720 111,330
2. Pop. in Service Area 51,149 56,280 62,240 80,780
% of Total Pop. 67 68 69 73
3, Berved Population 10,4514 14,460 36,020 62,910
% of Pop. in Service Area 20 26 58 78
% of Total Pop. 14 18 40 57
B. Served Area (ha) 322 322 497 560
C. Water Demand {(cu.m/day)
1, Domestic (Daily Ave,) 1,326 1,590 4,320 8,500
2. Commercial (Daily Ave.) 17 210 600 2,140
3. Institutional (Dally Ave.) 75 50 100 240
4. Others (Daily Ave.) 153 - - -
5. Total Yater Demand
a) Daily Ave, 1,571 3,080 7.170 13,600
b) Daily Max, - 4,000 8,970 17,000
c¢) Peak Hour' - 7,400 15,500 28,200
D. Number of Connectlon
1. Domestic (Individual) 1,299 2,834 7,171 13,323
2. Domestic (Public Faucet) 7 - - -
3, Commercial 10 160 431 1,070
4, Institutional 29 9 19 32
5. Industiral - - - -
6. Total 1,345 3,003 7,621 14,5425
E, Water Sources and Treatment
1. Existing Facility Spring Expansion - -
{capacity: cu.m/day) (4,770) (6,100 in dry &
11,000cu.m/d in

2. New Facility
(capacity: cu,m/day)

Transmission Facility

Distribution Facility

1. Reservoir (cu.m)

2, Main Pipeline

3. Internal Network

H, Number of Workers
Project Gost {Peso)
1. Construction Cost
a) Foreign Txchange
b) Local Currency
¢) Total
2, 0 & M Cost (R/annum)
J. Ave, Family Income of
Low Income Group (B/month)
Water Rate(®feu.m; 0-10 cu,m)
1. Domestlc
2, Commercial
3. Institutional

4200 &,300m

1,900
#200 - 4300
11,650m
#100

9,100m

11

159,616 =

628

5-10 B/month
53 B/month

rainy season)

$250 4,300m

#100 - 4400
8,710m
$75/4100
20, 350m

43

14,204,000
12,269,000
26,473,000

1,107,000

1,080
5.0

10,0
5.0

Radial well
{Max, 12,900)

@150 - @600
7,310m
#75/4100
12,550m

49

11,614,000
7,865,000
19,479,000
2,073,000

2,080
8.5

17.0
8,5

Radial well
(Max, 12,900)

#150 - #350
2,750m
¢757/¢100
7,550m

58

22,440,000
10,414,000
32,855,000

3,756,000

1/ : 1984



Bayombong has an aggregate area of 16,165 ha and is composed of
25 barangays of which 9 are urban and the rest, rural, Solanc, with a total"
land area of 9,077 ha, has 19 barangays of which 6 form the poblacion area.
The terrain of both municipalities is characterized as plain and moderately

rolling.

In terms of use, the lands are clagsified into residential, com-
mercial, iInstitutlonal, open spaces, parks and vacant lands. The built-up
area in Bayombong is 541 ha or about 3.3% of the total municipal area. 1In
Solano, about 240 ha or 2.6% of the total municipal area belongs to urbam

land use,

The population of Bayombong and Solano increased from 31,566 and
36,710 in 1980 to 36,290 and 40,470 in 1986, respectilvely.

The revenues and expenditures of the two Municipalities are de-
rived from real property taxes, buslness taxes, licence fees and receipts.
In 1985, Bayombong and Solano had their respective revenues amounting to

B1,785,660 and B2,963,108 and expenditures of 1,721,617 and B2,845,082.

The commercial and industrial activities in the two municipali-

ties are primarily engaged in retall and small scale home industries.

The means of transportation in the area are jeepneys, buses and tricy-
cles, Telecommunicatlon services are rendered by the RCPI, PT&T, Phil-Phone

and the Bureau of Telecommunications.

The power supply for Bayombong and Solano is being provided by the
Nueva Vizcaya Electric Cooperative Incorporated (hereinafter referred to as
NUVELCO) .

1.2.2 Existing Water Supply and Sanitation Conditions

The Nueva Vizcaya Provincial Waterworks, otherwise known as the
Bayombong-Solano Waterworks System, was established in 1947 to supply
drinking water in the poblacion area of Bayombong and Solano Municipal-~
itles. The present Bayombong-Solano Waterworks System (hereinafter referred

to as BSWS) has been formed in 1960. The served population at present is



about 5,840 in Bayombong and about 4,580 in Solano. The population coverage
15 about 21% in Bayombong and about 20% in Solano.

Agide from the above-mentioned Level III system, there only exist
Level I systems in both municipalities. Shallow wells are dominant due to
hydrogeological conditions in the subject area. It is reported that there
are 21 public wells (2 deep and 19 shallow wells) in Bayombong and 28 (9
deep and 19 shallow wells) in Solano, in addition to a number of privately-
owned shallow wells in the subject area. Owing to the small coverage of the

BSWS, most of the population, even within the poblacion area depend on such
wells,

The water source of the BSWS is the Borobbob Spring at an eleva-
tion of 403 m. The spring yield measured during the field survey showed a
seagsonal fluctuation from about 11,000 cu.m/day in April to about 6,100
cu.m/day in July. The present intake amount for water supply is constant
through the year at about 4,770 cu.m/day. The excess amount of spring dis-
charge overflows and leaks from the spring box to the nearby stream. This
excess amount of spring discharge and stream flow are utilized for irriga-
tion purposes, The spring water is conveyed to a reservoir via a ¢200 mm
pipeline for a distance of about 4,300 m. This conveyance main 1is mostly
laid on the ground along the river bed from the spring down to the mountain

foot.

An open concrete reservolr with a capacity of 1,300 cu.m sits on
the summit of small mountain with an elevation of 322 m. The water supply
to the two municipalities is controlled by means of gate valve operation at
the reservolr outlet for a 17 hours a day (from 4:00 A.M. to 9:00 P.M.)
service. 1In other words, the water from the spring 1s being stored in the
reservolr during night time and transmitted to the service area the follow-
ing morning to meet the peak-hour demand. This has been practiced for more
than 10 years by the Provinclal Waterworks Office due to insufficient in-

take amount from the spring.

Two transmission lines are connecting the reservoir to the two
manicipalities: one from the reservoir to Bayombong by ¢300 mm for 1,200 m
length; the other from Bayombong to Solano by a #250 mm for 6,000 m length.



The distribution lines in Bayombong has a total length of 6,200 m
with diameters of 4100 mm and ¢200 mm, while in Solano, there are 7,400 m
of ¢100 mm and #200 mn pipelines.

A total of 1,345 service connections (797 in Bayombong and 548 in
Solanc) are supplied by the existing waterworks system. No water meter ex-
ists throughout the service area and water charges are therefore all at
flat rate. The pregent water consumption is estimated at 1,570 cu.m/day
which is equivalent to about 40% of the total distributed amount. The un-

accounted-for water is thus considered to be ahout 60%.

As to the operation and maintenance, only two out of a total of 9
personnel of the Provincial Waterworks Office are assigned to this task.
Due to lack of hudget as a result of cheap water rate (B10.0/month/domestic
connection), the said Office does not have the appropriate equipment, tools
and spare parts for inspectilion and repalr, Major operation and maintenance
activities are valve operations for distribution, ecleaning of reservoir,

minor repair and inspection of service pilpes and connectilons,

With regard to drainage and sewage disposal, there is no system~
atie facillities. Sanltary sewage is disposed at privately-owned septic
tanks or pit privies, The surface run-off flows into the nearby channels

and into the Magat River.

The collection of garbage and street cleaning are performed by
_each Municipality and the collected garbage 1is dumped at the municipal

dumping sites near the Magat River,

1.2.3 Population and Water Demand Projection

(1) Population Projection

The population projection was made using the breakdown method.
The provincial population was projected and compared with the National Eco-
nomic and Development Authority (hereinafter referred to as NEDA) projec-
tions. The projected provineial population was then broken down into Mu-
nicipalities using the "sharing method." These projections were further
broken down into urban and rural barangays of each Municipality using the

same method,



The 1980 wmunicipal population of 31,566 in Bayombong and 36,710
in Solanc are predicted to increase to 53,530 and 57,800 in 2010, respec-
tively. TABLE 1.1.1 shows the projected population by design years.

{2) Population and Area to be Served

The potential service area to be covered by the water supply sys-
tem in the future was established considering the existing water supply
system, future development, result of market survey and special conditions

in the locality.

The service area for the long and short term development is iden-
tified to cover a total of 15 barangays of two municipalities with a size
of 560 ha in 2010 and 497 ha in 1995, respectively.

The served population percentage by barangay for the years 1995
and 2010 are recommended to be 60% and B80%, respectively. The served popu-
lations for the target years are 36,020 (19,150 in Bayombong and 16,870 in
Solano) in 1995 and 62,910 (33,330 and 29,580, respectively)} in 2010.

(3) Water Demand Projection

The future water consumption in the proposed service area was

projected for the years 1986, 1990, 1995 and 2010.

The unit water consumption for each design year was estimated by
type of water consumer based on the analysis of the present water consump;
tion, The increase rate for future fipures are based on the LWJA Methodolo-
gy Manual. The unit water consumption employed for projection purposes is

given below:

Design Year
1986 1990 1995 2010

Consumer Type

Domestic (lped) 100 110 120 135
Commercial (cu.m/conn.day) 1.1 1.3 1.4 2.0
Institutional (cu.m/conn,day) 3.8 4,5 5.2 7.5




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

rized below for each deslgn year:

Design Year

Ttem
1990 1995 2010
No. of connections 3,003 7,621 14,425
Water consumption 1,840 5,020 10,880
(cu.m/day)

The percentages of unaccounted-for water were assumed to be 40%,
30%, and 20% in 1990, 1995, and 2010, respectively based on the present
figure obtained from the fleld investigation. The demand varilations by de-
sign years are calculated based on the LWUA Methodology Manual and are sum-

marized below:

Water Demand (cu.m/day) 1990 1995 2010

Daily Average 3,080 7,170 13,600

Daily Maximum 4,000 8,970 17,000

Peak Hour 7,400 15,500 28,200
1.2.4 Water Resources

The potential water sources were identified and evaluated based
on the results of field investigations and the water demand projections for
the long and short term developments of the water supply system. Among
others, the maximum utilizationm of the existing Borobbob Spring In a cost-

effective manner was studied in the course of the water source evaluation.

Hydrological constraints of the study area limited a choice of
potential water sources for water supply purpose in relation to the neces-
sary amount to be developed, The utilization of the Magat River in the form
of river bed water was suggested for additional water source., The hydraulic
characteristics of the river bed at the proposed construction site of water
gsource facility were further evaluated and considered to be favorable to
the required intake amount. The method of water intake was recommended to

be radial well through technical and cost comparison with infiltration gal-
lery.



As a whole, the existing BRorobbob Spring shall be fully utilized
in principle at about 11,000 cu.m/day or more particularly in the rainy
season. The presumable minimum discharge through the year i1ig 6,100
cu,m/day. The water demand in excess of the spring discharge shall be ob=-
tained from the Magat River at about 11,000 cu.m/day in the year 2010.

1.2.5 Analysis and Evaluation of Alternative

The evaluation of alternative takes into account the recommended
water sources, water demand, locations and other conditions. The water
supply system may be determined based on the source capacity and its lo-

cation,

The 4mprovement and expansion of the existing intake box at the
Borobbob Spring 1s firstly recommended for the maximum utilization of ex-
isting water sources in a cost-effective manner. However, the total dis~
charge of the Borobbob Spring fluctuates by season through the year. The
utilization of the river hed water at the Magat River by means of radial
well is recommended to cope with the said seasonal fluctuation and to aug-

ment the total water productionm of the water supply system.

The alternative water supply systems covering the two municipal-
ities were studied using the result of the study made on water source al-
ternatives. Recommendatlons on each system are based on the recommended

water sources.

Economic cost comparison on distribution alternatives was made
considering a 12% per annum of the discount rate as instructed in the LWUA

Methodology Manual,

1.2.6. Recommended Plan

(1) Scope of Recommend Project

The short term development plan was studied with the selected
long term development plan. The bases for planning the major facilities

through the Phase II is as follows:



Source:
Phase T

Phase 1T

Treatment:

Phase T

Transmission:

Phase I

Distribution:
Phase T

Phase II

Electricity:
Phase TI

(2) Project

The

Cost

Improvement and expansion of the Borobbob Spring and

construction of a radial well at the Magat River.

Construction of additional radial well.

Replacement of existing chlorine dispensing box with a
constant flow chlorinator at the existing reservoir and
provision of the same chlorinator at the transmission

line from the radial well.

Installation of additional line from the spring to the
existing reservolr and new line from the radial well to

Bayombong town proper.

- Extension of main line from the existing reservoir to

Masoc/La Torre area and to Bonfal area via Bayombong

town proper.
Extension of main line from Bonfal area to Selanoc town

proper.

Power substation with a capacity of 150 KVA for pumping

facilities at the Magat River.

cogt of construction, operation and maintenance by phase is

estimated in accordance with the implementation plan. The following 1s the

summary of the cost in thousand pesos as of 1986 price level:



Construction Cost

Phase T Stage 1 : 26,473
) Stage 2 : 19,479
Phase I v 32,854

Operation and Maintenance Cost (Per Annum)

Phase I Stage 1 : 1,107
Stage 2 2,073
Phase II H 3,756
1.3 FINANCIAL ASPRECTS
1.3.1 Financial Feasibility

The financial feasibility of the project was analyzed using the
LWUA's guideline.

The balance sheet (revenue vs. expenditure) shows substantial
deficits in 1984 and 1986 when the repayment o the national government's
loan was not even made because of high operation and maintenance expenses.
The water charge 1s the major source of the revenue for the water supply
system. A flat rate 1Is presently charged since the gystem 1s unmetered. The

charge ranges from B5.00 to Bl(),0 per month for domestic use,

The market survey results show that the majerity of the respond-

ents are willing te coennect to the municipal water supply system.

The capital cost of the project is estimated to be B86,06 million
taking into account a 15% per annum of the escalation rate as instructed in
the LWUA Methodology Manual; 50% is presumed to be financed from the LWUA's
regular loan, 45% from the LWUA's soft loan and remaining 5% is the water
district’s equity participation, The future water tariff structure was de-

veloped with assumptions as shown below.
(1) The minimum charge for the first 10 cu.m/month consumption must

not exceed 5%Z of the monthly average family income of the low

income group, and

I~ 10



(2) The inecrease of the minimum charge is limited not to be more than

60% of that in the previous year's rate,

WATER TARIFF IN THE FUTURE

Consumption {cu.m)

Rate/
Period Unit First 10 11-20 21-35 Above 35
1988 21.0 B25,0 B 3,3 B 4.5 B 5,0
1949 1.5 37.5 4.9 6.8 9.0
1990 2.0 50.0 6.5 9.0 12.0
1991 2.4 60.0 7.8 10.8 14,4
1992 2.6 65.0 8.5 11.7 15.6
1993 3.2 80.0 10.4 14.4 19,2
1994 3.4 85.0 11.1 15.3 20.4
1895 3.4 85.0 11.1 15.3 20.4
1996 4.2 105.0 13.7 18.9 25.2
1997 4.8 120.0 15.6 21.6 28.8

Although the increases of the water rate will be Inevitable due
te the low vates at present, the estimated Financial Internal Rate of Re-
turn (hereinafter referred to as FIRR) is 13.5%. The recommended project
for the Short Term Development Plan then is seen to be financially feasi-
ble.

1.3.2 Economic Feasibility

The proposed water supply Improvement is expected to bring social

and economic benefits to the municipality as a whole.

The economic analyses presented in CHAPTER 10 evaluate the effec-
tiveness of the project in terms of socio-economic factors. The method
adopted to give a measure of effectiveness is the Eéonomic Internal Rate of
Return (hereinafter referred to as REIRR). The benefit considered is the
economic value of water. Results of the findings show that the EIRR is
4,3%.
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1.4 ORGANIZATION AND MANAGEMENT

1.4.1 Existing Management System

The main root of problems regarding organlization 1s institutional
weakness. It is the shortcoming of human resources that gives rise to in-

adequate physical system and deficient water service.

For the BSWS, good management and organization are wanting. On
the area of personnel management, there is a lack of a consistent policy on
hiring, personnel performance evaluation, reward system or promotion, per-
gonnel /functional schedules, commercial and technlcal operations system as

well as the facilities.
1.4,2 Proposed Organization Structure

It is recommended that the BSWS be formed into a water district.
From the experience of 13 years, the water district concept has been proven
to he the best organization structure instrumental to manage water utility

operations.

Using the LWUA Methodology Manual, the number of personnel needed
for the BSWS ds 72 for the year 1975 and 175 for the year 2010,

Although the formula presented in the LWUA Methodology Manual is
based on statistical data, no evaluation has been made whether the figures

derived from the formula are appropriate or not.

The Japan International Cooperation Agency (herelnafter referred
to as JICA) Study Team is proposing a new staftfing guideline regarding the
number of personnel based on the appropriate performance of individual
work., This 1s intended to help management carry policy into effect effi-
ciently within the Ilimits assigned in order to attain maximum performance
at minimum cost. In other words, all resources, particularly human re-
sources, should be optimally utilized to realize the objectives of the

water district,
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Based on this guideline the number of personnel needed to man the
Bayombong-Solano Water District, when formed, is 49 for 1995 and 58 for
2010.

Organization-wise, the JICA Study Team also proposes to divide
the water district organization into two main branches or divisions: the
administrative and commercial division and the engineering and technical
division.

1.4.3 Other Recommendations

It iz belleved that the promotion of the water district concept
should be more aggressively undertaken by the LWUA. Many municipalities are
interested in forming 1ts water system into a water district only if the
LWUA's package of assistance is explained to them. Therefore, the LWUA
should address itself to effective public relatlons to promote water dis-
trict formation through grass-roots and media based information campaigns,
The LWUA's assistance in all aspects of water district operations, that is,
technical, financial, institutional, training and public information, will
greatly enhance the water system's capability to provide adequate and effi-

cient water service to its comsuming public.

Another recommendation {is in the area of water resources. Some
areas 1In the Philippines have difficulties in finding adequate water
gources, quality or quantity-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 the LWUA to implement without much difficulty the
"bulk water supply" concept. For areas close to Metro Manila, a "mutual
interdependence" between the Metropolitan Waterworks and Sewerage System
and a water district having difficulties in water-resource may be made to

solve such problems.

It alsc may be worth noting for the effective management of two
or more water districts that PD 198 provides for a '"consolidation and joint
operation" of these districts, It is believed that a merger or consolida-
tion of the facilities or operations of two or more water districts ecan
lower the cost of operating the system, This will lead to lowering the

water rates charged to the consumers. If not, then subsidy may be granted
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te water distrilcts whose construection costs may be toc high for such dis-

tricts can afford,

Subsidy is recommended especially if the resulting water rates
would be dmpractically high., For example, a guideline to subsidize for the
development of water rescurces that would double the quantity of the exist-
ing water source or for systems where the raw conduit or transmission pipe-

line length exceeds 20 km would be iInstructive.

1.5 CONCLUSTONS

The Short Term and Long Term Development Plans were established
to improve and expand the existing munlcipal water supply system as pre-
sented herein. The proposed project, in Iine with the Short Term Plan was
verified to be technically and financially feasible. This project should be
urgently implemented, however serious consideration must be given to the

following matters for its effective implementatien.

Spring water should be utilized as much as possible because it

will reduce the electric charge as compared when river water is used.

Full metering of the system should be given a priority to in-
crease revenue and encourage the conservation of water. The cooperation of
the residents 1s needed especially in the installation of individual house
comnections., The water district may attract residents to be willing to con-
nect to the system by making it easdler for them to connect by gilving finan-

clal assistance at low interest or by giving discounts.

In relation to the full metering program, the leakage detection
survey on all the existing service connections shall be carried out sgimul-
taneously., Through these activities, it is believed that the BSWS will

eventually regain the reasonable level of the unaccounted-for water.

The preventive maintenance program, especlally periodical check

up of water meters, is also prerequilsite for sound operation of the BSWS,
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CHAPTER 2 GENERAL BACKGROUND
2.1 AUTHORIZATTON

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 GOJ) decided on the conduct of a study on the

Municipal Water Supply Project in the Philippines,

The JICA is the official agency responsible for the implementa-
tion of the technical cooperation programs of the GOJ and the LWUA is the
officlal 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 started in mid February 1986 and
was completed on March 1987,

2.2 BACKGROUND OF THE PROJECT

Many of the water supply facilitles of the local cities and mu-
nicipalities Iin the Philippines do not meet the needs of the people due to

rapid increase of population 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 more
except the Metropolitan Manila area. Its aim is to improve public health

and sanitation, and raise the standard of living.

This study is made on four areas of local cities and municipali-
ties, among which are the Bayombong and Solano Municipalities in Nueva
Vizcaya Province, Despite the large scope of the municipalities, the condi-
tions of the water supply thereln are extremely unsatisfactory. The GOP,
therefore, with high priorities requested the GOJ to cooperate in conduct-
ing a study on the improvement and development of the water supply systems

for the municipalities.



2.3

OBJECTIVE AND SCOPE OF WORK

The basic objective of this study is to assist the implementing

agency (LWUA) in the preparation of the Long Term Development Plan and the

Short Term Development Plan for the water supply project for Bayombong and

Solane Municipalities in Nueva Vizcaya.

The Scope of Work includes the following major elements:

A. General

Review and evaluate all the data and previous studies directly
relevant to the Study and conduct field investigations.

Conduct analysis mainly on general background, study area, exist-
ing system facilities, population, water demand projection and
water resources,

Examine and evaluate scheme to seek the most favorable plan for

feasibility analysis.

B. BSpecific

1.

o o o W

Data collection, review and field investigations. Collect and
review the existing data and information including those on topo-
graphy, hydrogeology, meteorology, population, existing land use
and municipal development planning, socio-economy, watet supply
statistics and existing water supply facilities.

Conduct the following field investigations;

- field reconnaissance and demand survey,

- digcharge rate measurement of existing spring,

- existing system hydraulic survey,

- present unaccounted-for-water survey, and

- water quality survey,

Preparation of Long Term Development Plan (up to the year 2010)
Preparation of Short Term Development Plan

Financial and Economic Study

Organizational and Managerial Study
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CHAPTER 3 DESCRIPTTION OF THE STUDY AREA
3.1 GEOGRAPHIC LOCATION

Bayombong, the provincial capital and its nedghboring wunicipa-
lity, Solano are located in the central portion of the Province of Nueva
Vizcaya, Bayombong is hounded on the north by the Municipalities of Solano
and Villaverde, on the south by the Municipality of Bambang, on the west by
the Municipality of Ambaguioc and on the east, by the Municipality of Quezon
and the Sierra Madre Mountains. As for Solanoj; on the east are the towns of
Quezon and Diadl, and on the north are the Municipalities of Bagabag and
Villaverde. Bayombong 1s approximately 265 km from Manila and Solano 1is 5
km north of Bayombong. Geographically, the study area is located at coordi-
nates 16°2' latitude and 121°6' longiltude.

FIGURE 3.1.1 presents the geographic location of the study area.
3.2 PHYSTCAL FEATURES

The terrain in some parts of Bayombong can be described as roll-
ing area. This characteristic is found on the northwestern portion of the
Caraballo Mountain and on the outskirts of the Poblacion, the Vista Hill,
the Dynamite Hill and the Bangan Hill, The Magat River, which bisects the

Municipality, causes serious problems each year, such as flooding and ero-

sion.

There are several bodies of water within the Municipality of
Solano. One is the Magat River, which flows from south to north and is lo-
cated in the eastern sector. The Lanog River traverses the western part of
the Municipality. The Bauan River passes through the town proper and joins
the Lanog River downstream. The Polloc Lake is theAproposed demonstration

fish farm and hatchery of the Bureau of TFishery.
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3.3 ADMINISTRATIVE COMPOSITION AND ILLAND USE

(1) Bayombong

Bayombong 1s where the government offices and other institutions
are located. The progress of the town 1s fast, due to the presence of pro-

vincial offlces and schools within the Municipality,

The Municipality covers 25 barangays, composed of 9 urban and 16
rural barangays. Urban barangays include Distriect No. 1, District No. 2,
District No, 3, District No. 4, Banca-Baringin, Luyang, Mariano Marcos,
Salvacion and St. Nicholas. The rural barangays include Bansing, Bonfal
East, Boufal Proper, Bonfal West, Busilac, Casat, l.a Torre North, La Torre
South, Magapuy, Magsaysay, Masoc, Paitan, Vista Hill, Ipil-Cuneg, Cabaan
and Sta. Rosa. See FIGURE 3.3,1 for the barangay map.

The town has a total area of 16,165 ha with different land uses
that are developed in response to population and economic growth. Built-up
areas follow a circumferential pattern of development. A sprawling site of
residential, commercial and other uses is generally located within an area
of 940.5 ha. The Poblacion, being the nucleus of the Municipality, is where

the major needs of the people are served.

TABLE 3.3.1 shows present land use in Bayombong and Solano, The
land use in poblacion is also shown in TABLE 3.3.2,

TABLE 3.3.1 GENERAL LAND USE, BAYOMBONG AND SOLANO

Bayombong Solano
Land Use Classification % To % To
Area (ha) Total Area Area (ha) Total Area
Urbanized 880.70 5.45 2,110.,00 23.25
TForest 6,105.31 37.77 98¢. 00 10, 80
Agricultural 5,303.60 32.81 4,475,00 49,30
Open Grass land 3,232.08 19,99 1,142.00 12.58
Roads 70.78 0.44 240.00 2.64
Rivers & Creeks 572,53 3.54 130.00 1.43

TOTAL 16,165.00 100.00 9,077.00 100,00
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TABLE 3.3.2 URBAN LAND USE, BAYOMBONG AND SOLANO

Bayombong Solano
Land Use Classification - -
%z To Z To
area (ha) Total Area Area (ha) Total Area

Regidential 54,34 10.04 127.05 52.99
Commercial 7.47 1.38 15.82 6.60
Institutional 28.91 5.34 8.58 3.58
Industrial 0.11 0.02 2.79 1.16
Agricultural 240,99 44.52 - -
Utilities 4,80 0.89 - -
Roads 37.79 6.98 57.98 24,18
Vacant Lot 16,74 3.09 17,20 7.17
Parks and Open Spaces 145,94 26.96 6.63 2.77
Rivers and Creeks 4,21 0.78 3.72 1.55
TOTAL 541.30 100¢.00 239.77 100,00

Source: Comprehensive Development Plan, 1985 - 1989, Bayombong and Solano

{2) Solano

Solano is composed of 19 barangavs, namely; Quezon, Osmena,
Roxas, Quirine, Poblacion ¥North, Poblacion South, Aggub, Bangar, Bangaan,
Bascaran, Curifang, Lactawan, Dadap, San Juan, San Luis, Tucal, Uddiawan,
Wacal, and Concepcion. Poblacion North and South are In the center of the
Municipality surrvounded by the 4 barangays, namely; Quirino, Quezon, Roxas,

and Osmena, FIGURE 3.3.2 shows the barangays and their boundaries.

The Municilpality has a total area of 9,077 ha, of which 4,475 ha
are arable. Almost 50 percent of the total land area is planted to rice,

corn and root crops. The rest of the areas are residential, forest and hill
land.

The urban core covers an area of 239.77 ha allocated to wvarious
land uses, including residential, commercial, industrial, dinstitutional,
open spaces, park and vacant lands. Land use iIn Scolanc is shown in TABLEs
3.3.1 and 3.3,2.
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3.4 POPULATION AND LIVING CONDITIONS

(1) Bayombong

The total municipal populatfion for the vyear 1986 was estimated at
36,286 using annual growth rate of 2.357 from 1980 to 1986 (Refer to CHAP-
TER 5 - Population Projection},

The 1980 population of the Poblacion was 17,745, with a density
of 72 persons/ha; while the rural barangays had a population of 18,997,
with a density of 2 persons/ha, This shows that the Municipality was within
the low density bracket. The most populated barangay was District No.l.

The physical indicators of the living standard of the Municipali-
ty are listed In TABLE 3.4.1, These iIndicators include type of dwelling
units, water facillities, lighting facilities, and tollet facilities.

TABLE 3.4.1 CLASSTIFICATION OF HOUSEROLDS BY TYPE OF
FACTILITIES, BAYOMBONG

Clasgsification Number of Household
Water Facilities
Pipe water 834
Pump well, jetmatics, etc. 5,370
Lighting Facilities
Electricity 4,159
Electric generators, lamps, etc, 2,045
Type of Dwelling Units
Single 5,855
Duplex 46
Apartments 60
Improvised Barong-~barong 192
Agricultural/commercial/industrial 45
Toilet Facilities
Water sealed/flush toilet 4,547
Pit privy 1,657

Source: Comprehensive Development Plan, 1985 — 1989, Bayombong

{(2) Solano

The 1986 projected population for Solano is 40,474 (annual growth
rate from 1980 to 19863 1.64) distributed among 19 barangays. (Refer to

CHAPTER 5 - Population Projection). The population density is 2.36 per-
sons /ha.



There ig only one hospital, the privately-owned Nueva Vizcaya
Doctor's Hogpital. Other health facilities include health centers and 5
clinics. The municipal health centers are distributed among 5 barangays,

namely; Lactawan, Bascaran, Curifang, Uddiawan and Quirino,

Common diseases that have a high rate of incidence in the Munic-

ipality dnclude the following:

Acute upper respiratory infection

Parasitism

Malaria

Gastroenteritis

Influenza

Pulmonary Tuberculosis

Bronchitis

Hypersengitivity Reaction

-

Nutritional Anemia

-

o W oo s Ut e N

s

Dermatosi

3.5 SOCIO-ECONOMIC CONDITIONS

3.5.1 Provincial and Munieipal Revenue
(1) Nueva Vizcaya Province

The province derives its revenue mostly from the real property
tax, BIR allotment and specific tax allotment from the national government;
and other sources, such aa fees, bank interest and revenues generated from

the operation of the public utilities.

From 1981 to 1984, the revenues of the Province and its expendi-
tures are shown in the TABLE 3.5.1.

A review of provinclal revenue shows that 1t has been increaéimg
yearly; in 1982 by 22% over 1981, in 1983 by 2% over 1982, in 1984 by 6%
over 1983 and in 1985 by 29% over 1984. Between 1981 and 1985, the total

increase was R5,563,113 or 71%.



TABLE 3.5.1 PROVINCIAL REVENUE AND EXPENDITURE

Net Revenue

Year Revenue Expenditure (Deficit)
1981 B 7,833,706 B 7,364,184 B 469,522
1982 9,558,608 11,008,717 (1,450,109)
1983 9,770,151 11,399,716 (1,629,565)
1984 10,404,664% 10,894,344 ( 489,680)
1985 13,396,819 13,242,871 153,948

% Estimate
Source: Comprehensive Development Plan, Bayombong and Sclano

In view of the high expenditures, the Province has been showing a
net deficit on its operations from 1982 till 1984.

(2) Bayombong and Solano Municipalities
The sources of revenue of the municipalities come from the real
property tax, business taxes, licenses and fees, and receipts from opera-

tions, TABLE 3.5.2 shows the revenues and expenditures of the Municipali-
ties from 1980 to 1985.

TABLE 3.5.2 MUNICIPAL REVENUE AND EXPENDITURE

Bayombong Solano
Net Revenue Net Revenue
Year Revenue Expenditure (Deficit) Revenue Expenditure  {(Deficit)
1580 ® 759,362 P 773,198 (B 13,835) ® 1,598,776 ® 1,521,393 B 177,383
1981 830,112 800,855 29,257 1,939,681 1,572,628 367,053
1982 950,475 977,157 ( 26,682) 2,193,520 1,706,029 487,591
1983 1,062,331 1,051,890 10,441 2,464,788 2,001,142 463,646
1984 1,177,292 1,155,345 21,937 2,805,395 2,095,853 709,542
1585 1,785,660 1,721,617 64,043 2,963,108 2,845,002 118,106

Source: Compreheﬁsive Development TPlan, Bayombong and Solano

The revenue and expenditure of the Municipalities shows yearly
increase. 1In Bayombong, the revenue increased by 81,026,298 from 1980 to
1985 or 135%, whereas expenditure increased by PB948,419 or 123% for the
same period. While Solano, the revenue increased by R1,264,332 or 74% and
the expenditure increased by B1,323,609 or 87% for the same period.



3.5.2 Family Income

The average monthly family income in Bayombong was B1,770 based

on Income in Bayombong as of the date the market survey conducted on June,

1986. Employment status in 1985, which has relation with income level, is

glven below., The total labor force 1in the Municipality was 22,388, of

which 85% was employed,

TABLE 3,5.3 PERCENTAGE DISTRIBUTION OF WORKERS BY INDUSTRY OF

BAYOMBONG

Kind of Industry

%

Farming 52
Workers in Business Tstablishment 24
Own Business 14
Livestock 6
Fishing 3
Others 1
Total 100

Agriculture 1s the major labor absorption sector in Solano, com-

prising about 53% of the labor force; and the next largest is commerce and

trade, at 27%. The average monthly income of family heads 1in Solano is

shown in TABLE 3.5.4,

TABLE 3.5.4 MONTHLY INCOME LEVEL OF SOLANO

Income Level

2 300 - below

300 - 400
400 -~ 500
500 - 600
600 - above
No income
Total

Number 7

3,536
1,250
811
722
865
_418 _
7,602 100.

— — P
Ol = O DOy O
QDL L oy B

Based on the above table, 46.5%2 of the family heads have per

capita income of B300 and below a month, 48% have a per capita income of

more than B300/month, while 5.5% have no income at all,
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3.5.3 Agriculture, Livestock Farming and Fisheries

In Bayombong, agriculture being a primary source of livelihood
for the people, has an aggregate area of 4,358 ha or 26.96% of the total
area, Crops being planted are rice, (the major crop), and corn, vegetables
and root crops. In 1981, the Municipality reported that a total of only
2,498 ha of cropland devoted to rice production, Of this rice cropland, 77%
is irrigated while 23% represents non-irrigated area. It is projected that
the irrigated area will be 5,030 ha when the San Vicente Dam comes into

use.

In 1984, there were estimated 3,627 carabaos, 4,163 cows, and
6,568 hogs in Bayowbong. Currently, there are commercial piggeries and
poultry raisers in the area. Also, a number of households within the local-
ity maintaein backyard poultry farms and piggeries for their own congump-
tion. Furthermore, there are also beneflciaries of governmental cattle

fattening and breeding projects in Bayombong,

Fishing production 1s limited to the Magat River and its creeks,
where fish species iIinclude mudfish, catfish, gouramy, shells, tilapia and
others. However, there 1ls no estimation of the current fish yield. Fish
from the Magat River provides a high percentage of protein in the diet of
the people inhabiting the surrounding areas. At present, no major fishpond

is operated in Bayombong.

The total area of agricultural land in Solano is 4,475 ha, of
which 84.72% is drrigated while 15.28% is non-irrigated. This is cultivated

for rice, corn and root crops.

As of 1976, the estimated meat preduction of cara-beef, pork and
poultry meat was 86 tons. Based on the consumption pattern of the Munici-

pality, the supply of these commodities is deficient.

Fish production in Solano is insufficient, but there 1s potential
for expansion in the northern part of Solano. A 10 ha wide body of water is
available for the development of fish culture. Also, the Municipality has
donated 5 ha of the Polloc Lake to the Bureau of Fisheries to serve as a
demonstration farm for the development of fish pond which will ultimately

Increase the fish supply in Solano.
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3.5.4 Commerce and Industry

Bayombong has 110 establishments currently engaged in the com-

merce and trading business, which are classified as follows:

&, Services

b. Banking and Financing
¢. Insurances

d, Wholesale Trade

e, Retall Trade

f. Factory

Existing Industries are limited to small-scale and home indus-
tries, such as furniture and hollow-block making, which are generally found
in the poblacion, Three (3) rice mills are also found in Bayombong, which

serve the milling needs of the area.

In 1983, there were 920 commercial establishments in Solano rang-
ing from retail activities to small scale manufacturing. The Municipality
has the largest public market in the Province and has a livestock trading

association which deals with the food terminal market in Metro Manila.
3.5.5 Transportation and Communication

In Bayomhong, the means of transportation within the Municipality

are jeepneys, tricycles and buses.

Serving the telegraph needs of the reslidents are the Bureau of
Telecommunication, RCPI and PT&T, As for telephone service, the Bureau of
Telecommunication serves for only local calls, while the RCPI may be used

for both local and long-distance calls.

As for the postal service, the Municipality has 3 post offices
which efficlently serve the people,

Being an inland town, the Municipality of Solano utilizes road
transportation in the movement of goods and people. Passenger jeepneys and
tricycles are the most common type of vehicles available in the Municipal-

ity.
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Solano has one telegraph sub-station, 4 telephone statlons of
which one is govermment-—owned, and a post office for mall service., "It also

has one radio station serving the Province.
3.5.6 Power Supply

Electricity 1s being supplied by the NUVELCO. Out éf 6,204 house-
holds, 4,160 are being served by this cooperative in Bayombong. The rest
are using other forms of lighting, such as kerosene lamps, generators and
others. Almost all of the barangays of Solano area are already energized,
except for Barangay Bongan. The on-going construction of the Uddinon Mini-
Hydro Power Plant will augment the current power needs of Solano in the

future.

The electric charges per classification of consumers are shown in

APPENDIX 3.5.6.
3.6 MUNICIPAL DEVELOPMENT PLAN

Both Bayombong and Solano Issued the Comprehensive Development
Plan for the years from 1980 to 1989, Major concern of their development
plan 1is to overcome poverty and unemployment as well as to improve basic

infrastructures both in urban and rural areas, such as;

Extension of power supply to remote barangays and reduction of

the present high power charges,

- Improvement of water supply conditions and expansion to unserved

areas in the poblacion and 1ts adjacent barangays,
- Provisilon of adequate irrigation system to all arable lands, and

- Conversion of wvacant space for residential and commercial Iland

use to triger further economic growth of the Municipality.

The urban development program contained in the above-mentioned
comprehensive plan is mainly focused on the poblacion area in both munici-
palities. However, the budget for land development, for example, 1s not

considered in the said plan.
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CHAPTER 4 EXISTTNG WATER SUPPLY AND SANITATION CONDITIONS
4.1 PRESENT WATER SUPPLY IN THE MUNICIPALITIES

In the Municipalities of Bayombong and Solano, there are 2 types

of water supply systems, or Level I and III systems.

Level T systems, of which water sources are dominantly shallow
wells due to hydrogeological conditions, are dispersed in the whole area of
the munieipalities dIncluding that covered with a Level IIT gystem as men-
tioned below.

The Bayombong and Solano Municipalities have an existing combined
Level III water supply system, the Nueva Vizcaya Provincial Waterworks
established 1in 1947. This waterworks, otherwise known as the Baycmbong-
Solano Waterworks System, is utilizing the Borobbob Spring as i1ts sole
water source to supply drinking water to the town proper of these Munici-

palities via an open concrete reservoir,

The total number of service connections at present is 1,345 and
the served population is assumed to be 10,400 persons, which 1s 21% of the
total population of the present served area., Owing to the absence of water

meters, a flat charge has been employed for water billl collections.

4.2 WATER SUPPLY FACILITY BY DIFFERENT LEVEL OF SERVICES

4.2.1 Level I System

Tl.evel 1 system are composed of 2 deep and 19 shallow wells in
Bayombong and 1 deep and 27 shallow wells in Solano as presented in TABLE
4.2.1. These represent only the publicly-constructed facilities. Other
barangays besides those listed and/or covered by a Level III system as
mentioned below are not provided with a public source of drinking water,
however, when hydrogeclogical conditions are taken into account, potable
water from a shallow aquifer is easily obtained and it was learned during
the field survey that people residing in such areas are commonly utilizing

privately-owned shallow wells,
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TABLE 4,2.1 EXISTING LEVEL I WATER SUPPLY FACILITIES

Municipality/Barangay Shallow Well Deep Well

Bayombong
Poblacion
Bgy. Busilac
Bgy. Bonfal
Bgy. La Torre
Bgy. Salvacion
Bgy. Casat
Bgy. Vista Alegre#®
Bgy. Luyang
Bgy. Latuyot#*

B D b 0 e N R
et

Total

—
(o]
N

Solano
Poblacion
Bgy. Lactawan
Bgy. Uddiawan
Bgy. Wacal
Bgy. Bascaran
Bgy. Dapdap
Bgy. Sinafal*
Bgy. San Juan
Bgy. Curifang
Bgv. Concepcion

LW M=M= WMo

Total 27 1

Note: Sourcej Nueva Vizcaya District Engineer‘'s Office, MPWH
#; These barangays have changed their names and the
exact locations of wells are not available now.

4,2.2 Level TIL System

(1) Water Source and Treatment

The Borobbob Spring is located in the midportion of the mountain
side at an elevation of 402 m. The open concrete box with an outlet pipe
(4200 mm) and two (2) drain pipes is constructed to collect spring water.
Details of the aspring box are shown in FIGURE 4,2.1.
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{(2) Transmission

Two transmission lines are presently in operation; one being a
¢300 mm CCI pipeline spanning a distance of 1,200 m from the reservoir to
the poblacion area of Bayombong; and the other being a ¢250 mm CCI pipeline
spanning a distance of 6,000 m from Bayombong to the poblacion area of
Solano. None of the pipes used in these lines have been replaced since
their installation. The thickness of the pipes is greater than that of the
presently manufactured ones. All pipes of transmission lines are joined by

metal calking.

Although the original purpose of these pipes was water transmis-
sion, some baranpgays along the pipeline route are receiving water directly

from their respective transmission lines.

The "G" value of the transmission line was estimated to be 125
based on the field measurement in a section from the spring box for a dis-
tance of 1,404 m. The estimated figure implies favorable conditions of the
plpes, though the plpes have been about 25 years in use. This survey result
may be supported by the result of water quality examination. Although the
spring water i1s in a slight alkaline condition owing to the presence of
limestone in the water shed area, the pipes usually last longer under this
condition than acidic condition. Details of "C" value survey is given in
APPENDIX 4.2.1.

The survey result may be applied to the other transmission lines

since all these pipes are made of same materials and in the straight align-

ment wilithout accessoriles.

From the reservoir to Bayombong area, the transmission line is
installed underground. In Bayombong town proper, the transmission line
branches water for Bayombong and Solano provided with 2 gate valves for
each line. A balance of the distyibution amount hetween two towns is being
controlled by the operation of these gate valves. Aside from these valves,
it was found out that 2 more gate valves are installed in Bayombong and
Solano., These valves are, however, not used since they have been buried
without valve boxes or similar protection devices. Considering these situa-
tions, appropriate locations and installation of gate valves should be

taken up for the future expansion of water supply and maintenance works,



From Bayombhong to Solano, the transmission line runs along the
national road under the road shoulder. Although there are several river
crossing pointa, no air release valve has been installed. Since the exist-
ing system 1s supplying water only 17 hours a day by gravity distribution,
such valves are indeed necessary. It was also found out that throughout the
transmission line, there 1is no drain valve for maintenance, The drain

valves and ailr release valves should be located at strategic points.

{3) Distribution

a) Reservoir

The reservoilr as shown in FIGURE 4.2.2 sits on the summit of a
small mountain at an elevation of 325 m. A chlorination facility has
been installed at the outlet of the reservoir, but has not been in use

recently for continuous disinfection due to lack of fund.

The existing reservoir was often repaired to stop water leakages.
Several cracks were observed at the reservoir. Although actual leakage
amount could not be detected In the fileld survey, immediate measures

for leakage protection is necessary.
b) Distribution Line

A distribution network has been formed in the poblacion areas of
both Bayombong and Solano. Major distribution pipelines with diameters
of 100 mm and over are composed of CCI pipes. The configuration of the
distribution line is presented in TABLE 4.2.2 and its network is
shown in FIGUREs 4.,2.3 and 4.2.4.

TABLE 4.2.2 CONFIGURATION OF DISTRIBUTION LINE

Length (m)
Size (mm) Type Bayombong Solano Tatal
¢ 200 CCI 2,800 1,700 4,500
¢ 100 CCI 3,400 5,700 9,100
TOTAL 6,200 7,400 13,600
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According to the Supervisor of the Provincial Waterworks, distri~
bution lines and service connections in both Bayombong and Solano have
remained unchanged for last several years, and no new applicant has
heen accepted. This is due to lack of water pressure within the exist-
ing water supply system. In fact, water service to these two munici-
palities has been limited to only 17 hours a day, from 4:00 A.,M. to
9:00 P.M., since 1975. The water stored in the reservoir during the
nighttime is used to cope with the peak hour demand in the following

morning.

In addition, the repailr of leakages and extension of service con-
nections, as well as the installation of water meters have been sus-
pended for more than ten years, due to lack of fund resulting from

imposing flat water charges.

Water pressure in the distribution system covering Bayombong and
Solano weve surveyed. TFIGUREs 4.2.5 to 4.2.8 present contour line of

the highest and lowest water pressures through the day.

In Bayombong, the highest water pressure zone is found along the
distribution main with the largest diameter in the system. Also in
Solano, comparatively higher pressure zone is limited along the main
distribution line. Some parts of deadend points in Solano show high

water pressure owing to their lower ground elevatiomn.

Although the ahove discussions can be made on relative compari-
son, it must be noted that the existing water supply system has not
been providing consumers with sufficient water pressure throughout the

day. Details of the survey ave given in APPENDIX 4.2,.2.
¢) Service Comnections

As of July 1986, the total number of serviece connections is
1,345, consisting of 797 connections in Bayombong and 548 connections
in Sclano. TABLE 4,2.3 shows the break down of the existing service
connections by barangay by municipality together with the served

population,
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.TABLE 4.2.3 SERVED POPULATION AND NUMBER OF CONNECTIONS

Served Population Number of Connections

Service Area Pre-

Barangay sent Primary Bor- Public Total Dom~- Public 1Ins- Com~ Total
Popu- User rower Faucet estic Faucet titu~ mer-’
lation tional cial

MASCG/LA TORRE

Masoc 1,492 400 240 25 665 79 1 1 - 81
La Torre 2,222 258 155 26 439 51 1 1 - 33
Sub-Total 3,714 658 395 51 1,104 130 2 2 - 134

BAYOMBONG

Discrict T 7,002 106 318 - 1,024 140 - 4 - 144
" 11 3,274 111 50 - 161 22 - 2 - 24
" IT1 3,686 1,134 510 45 1,689 225 4 1 - 230
" iv 3,482 923 415 - 1,338 183 - 1l - 194
Sub-Tokal 17,444 2,874 1,293 45 4,212 570 & 18 - 592
BAYOMBONG TO
SOLANO
Bonfal Area 5,142 359 162 - 521, 71 - - - 71
SOLANG
Quirino 6,285 313 188 22 523 58 1 6 1 66
Quezon 3,737 490 294 - 784 91 1 3 95
Roxas 5,263 507 304 - 811 94 - 1 - 95
Osmena 3,800 658 395 - 1,053 122 - 1 2 125
Pob. North 1,868 442 265 - 707 B2 - - 1 83
Pob. South 2,274 437 262 - 699 Bl - - 3 84
Sub-Total 23,227 2,847 1,708 22 &,577 528 1 g 10 548
TOTAL 49,527 6,738 3,558 118 10,414 1,299 7 29 10 1,345
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Although service connections are registered under the individual
names of household heads and private/public organizations, i1t was
learned that many unregistered households are dependent on the regis-—
tered connections. This kind of water use occurs as a result of the
flat rate water charge and an insufficdent number of service connec—

tions.

d) Fire Hydrants

A total of 18 fire hydrants are connected to the distribution
pipelines, 8 in Bayombong and 10 in Solano. ALl of these are of #3" GI

stand pipe with valve and outlet, and are functioning,

4.2.3 Operation and Maintenance

A total of 9 personnel are presently working at the BSWS, of
which 2 of them are assigned to the operation and maintenance of the sys-
tem. Since the existing system does not have any water treatment facility
except for chlorination, activities are mainly focused on gate valve opera-
tion at the reservoir outlet, cleaning of the reservoir, and minor repairs

of water leakage.

One of these two personnel is residing in the reservoir guard
house with his family and has been assigned the said valve operation and
reservoir cleaning duties, simeltaneously taking charge of water bill col-
lection. The reservoir is cleaned up once a week, The surrounding area of

the reservoir 1s regularly maintained and 1s also cleaned,

As for the distribution lines, only minor repair, i.e., leakage
repalr of the service connection pipes, has been taken up, due to a lack of

fund and absence of equipment and materials,

4.2.4 Deficiencies of the Existing System

(1} Level I System
Generally, the use of shallow wells requires more attention than

that of deep wells, in terms of water source protection, especially from

the seepage of contaminated surface water.
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(2)

Level TIT System

a) Source and Treatment

The spring is observed to be functioning in good condition., Two
units of drain pipes with blind caps are installed, but are not equip-
ped with a valve., Large amounts of water leak from these drain pipes.
The spring box has no cover on top. This situation may necessitate
certaln Improvements when an increase of the intake amount 1s required

for water supply in the future.

The conveyance maln from the spring to the reservoir seems to
leak at points along its 4,300 m length. Most of this pipeline from
the spring down to the mountain foot is laid on the ground along the
river bed, Formerly, part of this pipeline just downstream from the
spring was destroyed and disconnected by strong stormwater run-off and
was relocated to the present location. Pipe joilnts are all of metal
calking. Although it is only a spot measurement of water flow, a
considerable amount of water is observed to be lost on the way to the
regervoir. In this regard, an iImmediate check-up of pipelines and

repalr of leakages, if detected, shall be undertaken.

At the reservoir, a lot of floating materials, most of which are
scums with algae, have been observed. Although regular cleaning is
performed, such materials are stuck and accumulated on the surface of
the wired screen of the reservoilr outlet at low water level. TUnder
such conditions, these materials may enter into the transmission line.
Furthermore, 1t may lead to clogging of small size distribution line
and will deteriorate the quality of supplied water. To prevent this
kind of possible trouble, the installation of a floating fence around

the reservoir outlet is one of countermeasures,

To assure good water quality, it is necessary to maintain con-
tinuous chlorination at the reservoir outlet. Considering the present
supply conditions of 17 hours a day, sufficient concentration of

residual chlorine shall be maintained until the following morning.
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4.3

b) Transmission

There are two different transmission lines; l,ZQO m from the

raeservoir to Bayombong, and 6,000 m from Bayowbong to Solana,

Just like the conveyance main, the above mentioned 1,200 m trans-
mission line was also destroyed at the river crossing near the reser-—
voir. This point was repaired by replacing the pipes with those of a

smaller diameter, since the original size was not available,

It has been learned that all of the pipe joints of these pipe-
lines are of metal calking and most of them are buried underground
along the national road. Since the installation of these pipes, no
intensive check-up of leakage has been taken up. A leakage detection

and repair program will have to be undertaken immedilately,
e¢) Distribution

The distribution lines has been basically unchanged since the
inauguration of the present system. The experimental measurement of
water flow revealed that about 4,080 cu.m/day of water is supplied to
1,200 service connections in the poblacion areas of Bayombong and
Solano. This means that one service connection consumes approximately
3,400 liters of water per day, or approximately 600 Ipcd. Although it
is understood that water is shared with mneighboring households, the
leakages and improper use of water shall also be considered. Prior to
an increase in the number of gervice connections, leakage detection
and repair works shall be implemented along with the installation of

water meters,
WATER PRODUCTION

Due to the absence of flow measuring devices throughout the ex-

isting water supply system, accurate figures on water production and dis-

tribution were not kept in the official records.
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Through the field measurement done in the Phase I and Phase II
gtudy perlods, the potential water production at the Borobbob Spring was
determined. The total discharge measured in April, 1986 was 11,000
cu.m/day, while that in July, 1986 was only 6,100 cu.m/day dué to the de-
layed start of the railny season. Thus, the 6,100 cu.m/day discharge is
being considered the minimum discharge at the end of the dry season and
11,000 cu.m/day or more is available during the rainy season and most of

the dry season.

On the other hand, the intake amount from the spring box for the
transmission line is stable through the year at about 4,770 cu.m/day. The
rest of spring discharge Is leaked/overflowed from the spring box to the
nearby stream. The survey result is given in APPENDIX 4.3.1.

4.4 WATER CONSUMPTION

4.4.1 General

The water consumption of the existing water supply system was
studied based mainly on the results of field measurements and iInterviews
due to absence of water meters throughout the system. The field survey on
the unit water consumption was therefore included in a part of the survey

for estimatlon of unaccounted-for water/not utilized water.

The existing water supply system was divided into four (4) ser-—

vice areas considering the geographical and water supply conditions.

a)} Masoe/La Torre Area

This area is being served on a continuous 24-hour basis with high
water pressure (3.8 kg/sq.cm to 4.3 kg/sq.cm). The service pipes are
diveetly connected to the transmission line between the span of the

Borobbeb Spring and the reservoir.
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b) Town Proper of Bayombong
¢) Bonfal Area along the transmission line, and

d) Town Proper of Solano

The above three (3) areas are supplied from the reserveoir through
its respective transmission line for 14 hours a day (4:00 A.M. to 9:00
P.M.).

The major information taken up in the estimation of water con-

sumption are as follows:
- No. of registered concessionalres by consumer type,

- No. of primary users/borrowers per registered concessionaires

{based on field interviews), and

- Unit water consumption by consumer type (based on field measure-

ment).
4,4,2 Unit Water Consumption

Based on the field measurement of the water consumption per con-
nection, the following unit water consumption by consumer type was ob-
tained.

(1) Domestic consumption

The average consumption per capita/connection for the house con-

nection and public faucet is shown in TABLE 4.4.1.

The number of borrowers is estimated based on the fileld survey
result. The average percentages of the number of borrowers to that of
primary users are 60% in Masoc/La Torre and Solanc areas, while 45% in

Bayombong and Bonfal areas. (Refer to APPENDIX 4.5.1)
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TABLE 4.4.1 AVERAGE DOMESTIC UNIT WATER CONSUMPTION

House Connection Public Faucet
Service Area cu.m/conn,day lpcd cu.m/conn.day Ipecd
Masoc/La Torre ‘ 3.21 350 1.52 60
Bayombong
(including Bonfal) 0.76 105 1.65 90
Solano 0.78 20 1.58 70

(2) Commercial Consumption

There are only 10 registered commercial connections comprising
restaurants, gas station and food/grocery shops. Three connections were
selected for the measurement of water consumption., The measurement result

is given in TABLE 4.4.2. The average consumption per conmection is 1.53

cu.m/day.
TABLE 4.4,2 TUNIT WATER GONSUMPTION (COMMERCTAL USE)
Service Area/ Type of Congumption Water Charge
Location Business {cu.m/day) (2/month)
Solano Brgy. Quezon  Resataurant 1.24 17
Gas Station 1,85 53
Pob. South Reataurant 1.49 27

(3) Institutional Consumption

Of 31 dnstitutional connections, four connections were selected
for the measurement. TABLE 4.4.3 gives the information on the four connec-

tions,

TABLE 4.4.3 iNSTITUTIONAL WATER CONSUMPTION

Area User Consumption
_ (cu.m/day)
Masoc/T.a Torre Masoc Elementary School 26,39
Bayombong Bank 0.85
Government Office 1.03
Solano Government Office (.54
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The Masoc Elementary School is regarded as a large consumer and
the average consumption by majority of the consumers maybe the same as that

of the other three consumers in the above TABLE (0.81 cu.m/day).
(4) Miscellaneous Consumption

It was found that a part of the distributed water in Masoc and La
Torre area is used for filling fish pond and soaking carabaos., A total of 7
fishpond concessionaires were confirmed to be involved. Of these connec—
tions, two were selected and the measurement of water consumption was then
carried out., The average consumption of the two connections was found to

be 25.13 cu.m/day (26.55 and 23.70 cu.m/day).

The average consumption for the miscellaneous use was calculated
at 21.92 cu.m/day, excluding the water consumption for domestic use (25.13

cu.m/day - 3.21 cu.m/day).
4.4.3 Total Water Consumption

The total water consumption was estimated based on the study on
the served population and the unit water consumption by consumer type. The
following are the calculation bases and TABLE 4.4.4 shows the total water

consumption.

(1) Domestic consumption: The average consumption per connection by area
and number of connections for house connectlions, and average per

capita consumption and served population for public faucet,

(2) Commercial consumption: Average consumption per connection and number

of connections,

(3) Institutional consumption: Measured figure for the Masoc Elementary
School and average per connection consumption and number of connec-

tions for remaining connections.

(4) Miscellaneous consumption: Average consumption per connection and

number of connections.

4 - 21



(Aep/urno) uopidunsuo)y Isiep

uoraeindéod paalsg

T46°T €61 <L LT 9ze‘T  OT 9TE‘T 71701 811 gsge 859 1756 "IVIOL
gey - ] 11 €Ty z 11w 1169 4 80L°T Ly8'T LTI‘sL 1E30I-4n§
89 - - S £9 - £9 669 - 792 Lg% TR A qaneg *ged
59 - - T 79 - 79 oL - 69Z A 898°T uy3lIoN "qod
66 - T £ S6 - 56 £60°T - c6E 859 0o8‘g BUAWS)
7L - 1 - €L - £ TI® - 70€ 10% £9z‘s sexoy
L - 1 < is - 1L w8L - 767 6% LELE GOZBrY)
%S - g T Ly z o €25 44 881 £1¢ 58z 9 QuUTITOY
ONVTOS
g - - - g - %g Tz% - 79T 65¢ A4 b B2Iy IRIUOG
ONVIOS O ONOSWOAYE
ey - gl - LEY 5 g€EY ZIT Sy £6E°T 78T wetLT 1230L-qng
871 - & - 65T - 6ET 8ge“T CTH £76 zeu‘e Al 19TIASIQ
9LT - 1 - SiT 4 T 689°T o¥ 01c w€IT  98%°¢ III 3I9TI3ISIQ
6T - T - LT - LT 191 oS 11T LT A II 30II1SIQ
601 - £ - 901 - 90T 700°T - 81¢ 90L z00°L I 3I9IIISIA
ONOSWOAYE
LZ9 £5T 75 - Ty Y 8Tx 70T°T is S6¢ 859 1L E 183I01-40§
6T 9z - 997 z %97 654 97 SeT 214 722°¢ 8110y B
S€% €ST 9T - 95z [# KETA 599 €T vt 00% 7671 J0sBH
TRIOL V1/00SVH
SNooU [euUcTI] TeT> Jsoneg ‘uudn GOH Ei-a
ie30L ~BI1®2> -Nm313 -I3W B30T OIIqRd 9oTA1RS B30T J@ong  13mOX I95[1. -ndog ApBupteg
-3STH -suf —wey 2FTAn -10g Aipwilg 3uas B91Y 2DTAIAG
3T383WOg
-21J

NOIIJWNSNOD ¥WHIVM TVIOL % °%7% d19VL



4.5 ANALYSTIS ON WATER SUPPLY AND CONSUMPTION

4,5.1 Comparative Study on Production Amount and Consumption

The total discharge of the Borobbob Spring and the intake amount
for water supply were determined in the previous section. The distribution
amount to respective service areas was also computed based on the result of

field measurements at eight (8) strategic points of the transmission line.

A balance of distributed water and accounted-for water/utilized
water 1s summarized in TABLE 4.5.1,

TABLE 4.5.1 BALANCE OF DISTRIBUTED WATER AND ACCOUNTED-FOR WATER
Units cu.mfday
Accounted~for  Unaccounted-for

Service Area Distributed Water Water/Utilized Water/Not utilized
Water Water
Masoc/La Torre 940 627 313
Bayombong 1,200 452 748
Bonfal Area 360 54 306
Solano 1,790 438 1,352
TOTAL 4,290 1,571 2,719

0f the total distributed amount of 4,290 cu.m/day, only about
1,570 cu.m/day or about 40% is estimated to be accounted-for water or uti-

lized water. (Refer to survey result in APPENDIX 4.5.1)

4,5.2 Unaccounted-for Water

Through the evaluation of the distributed amount and water con-
sumption, about 60% of the total distributed amount is considered to be un-

accounted-for water/not utilized water,

The high ratie of unaccounted-for water/not utilized water is

attributed to the follewing:

- presence of hidden illegal connections.

-~ abuse of supplied water, i.e., watering to fish ponds, piggeries,

~ leakage from pipelines and in the reservoir,

- application of booster pump at in-house connection to draw larger
amount of water (one of this case was observed in Solano),

- unknown large consumption by domestic, commercial and/or institutional

users.,
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4.6 EXISTING SANITATION CONDITIONS

4.6,1 Drainage and Sewage Disposal

Rivers and creeks form the natural drainage of Bayombong, DNuring
rainy days, Barangays of Busilac, Paitan, Magsaysay, Salvacion, Don Mariano
Marcos, and District IV, where the ground elevation is not high enough from

the Magat River, flooding occurs.

The flood area however, has been minimized by the construction of
flood control structures in recent years. In Solano, no reported serious

problems on drainage condition occur.

There are no sewerage system at present for both Bayombong and

Solano. Human waste 1s generally disposed in water sealed toilets or lat-

rines. In rural barangays, human waste is disposed in conventlonal cess
pits.
4.6,2 Solid Waste Disposal

‘ Solid wastes are generally disposed by open dumping or burning at
vacant lots. 1In the poblacion area, garbages is collected regularly as a
public service by the Municipality and thrown into the Magat River dumping
glte,
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(HAPTER 5 POPULATION AND WATER DEMAND PROJECTIONS

5.1 GENERAL

A future water supply plan for the Municipalities of Bayombong
and Solano was studied, based on collected data and discussions with the
officials concerned. The target vyear for this long term development is
2010. The potentlal service area for thils plan was identified on the basis

of technical and economic considerations.

The target wyear settled upon for the short term development is
1995. In addition, the period for the short term development plan has heen
divided into two stages, with 1990 and 1995 serving as design years. The
Adoption of this staged plan owes to the time constraints and magnitude of

improvement and expansion of the existing BSWS.

The water demand projection including consumption and unaccount-

ed-for water was performed for the design vears.

5.2 POPULATION PROJECTION

5.2.1 General

Several factors were considered in the population projection of

the study area, which are as follows:

a, possible migration within the municipality and past population trends,
b. physical limits to geographical development of the area,
¢. population density and overall economic development, and

d. proximity to other municipalities,

The figures obtained in the projections were further modified on
the basis of field investigation and comparison with the NEDA-POPCOM pro-

Jjections.,

The population figures of Bayombong and Solano were projected by
the method of least squares, using population data for the years 1960,
1970, 1975 and 1980, Provincial figures were also projected in the same way
that the municipal population figures were predicted,



The projected municipal population data were broken down and dis-
tributed among the urban and rural areas, using the sharing method. The
population by barangay in the urban and rural areas was finally projected

based on historical data,

5.2.,2 Population Projection of the Province and Municipalities

The historical populations of Bayombong and Solanc are the prima-
1y bases for population projections on the study areas. The latest histori-
cal population data available were compared with the three categories of
the NEDA-POPCOM, The nearest assumption of the NEDA with the latest histor-
ical population is taken up as the basis of all future projections until
2000, The historlcal populations of Bayombong and Solano and the province
of Nueva Vizcaya for the years 1903 to 1980 are shown in TABLE 5.2.1.

The percentages of the municipal population to the provincial

population are projected as follows:

Year Bayombong (%) Solano (%) Remarks
1960 15.37 19.79

1960 14,64 16.08

1975 13.14 15.50

1980 14.70 15,19

1985 {12.48) : (13.33) Projected
1990 {(11.89) (12.15) Projected
1995 (11.29) (10.98) Projected
2000 {(10.70) { 9.81) Projected
2010 { 9.52) ( 7.47) Projected
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Although the historical shares to the provincilal population were
glightly decreasing, the future shares projected were too low, Thus, the
population projections for Bayombong and Solano were projected by the meth-
od of least squares. TABLE 5.2.2 and FIGUREs 5,2.1 and 5.2,2 show the pro-
jected population from 1980 to 2010,

5.2.3 Population Projection by Barangay

The projections for barangays of Bayombong and Solano are based
on the historical trend of population share from 1970 to 1980 as shown in
TABLE 5.2.3, The ratio of each barangay is further multiplied by the pro-
Jected municipal population to obtain the barangay population in the years
desired. Barangays with no past vecord were dealt with making reference to
the original barangay, where they were linked, and the future populations
for the new barangays are obtained by extrapolation or by ratiec and propor—
tion., 1In addition, the recent reformation of barangays 1s considered to
maintain the consistency of various studies in this project. The followings

are the barangays merged with neighboring barangays:

- Poblacion District I includes Salvacion and Banca Baringin,
- Poblacion District II includes Luyang and 5t, Nicolas,

- Poblacion District IV includes Mariano Marcos and Sta. Rosa,
- Casat includes Cabaan and Ipil-Cuneg,

- Paitan includes Bansing, and

- Lactawan includes Goncepcion,

TABLE 5.2.4 shows the population projection data by barangay of
Bayombong and Solano from 1986 to 2010.

5.2.4 Projection of Number of Households

The average numbers of persons per household in Bayombong and
Solano as of 1980 are 5.09 and 5,35, respectively, The number of persons
per household is projected to decrease, due to the influence of the family
planning program of the govermnment and foreseeable economlc constraints.
The projection was done by ratio and proportion or the straight-line meth~
od. TABLE 5.2.5 shows the projected population and number of households
for Bayombong and Solano from 1980 to 2010.
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TABLE 5,2,5 PROJECTIQON QF PERSONS PER HOUSEHOLD AND
NUMBER OF HOUSEHOLD

1980 1986 1690 1995 2000 2010

Urban Persons/HH  5.01 5.04 4,95 4,84 4,73  4.50
¥Wo. of HH 2,977 3,461 3,827 4,307 4,815 5,936

Rural 5.16  5.06  4.94  4.83  4.72  4.50
Bayombong 3,227 3,746 4,092 4,535 4,994 5,959
Total 5.09  5.04  4.95 4.84 4.72  4.50
6,204 7,199 7,911 8,833 9,819 11,895
Urban 5.49 5.3 5.33  5.25 5.16 5.00
3,703 4.309 4,758 5,355 6,002 .7,395

Solano

Rural 5.19 5.36 5.30 5,23 5,15 5,00
3,156 3,217 3,396 3,605 3,808 4,165

Total 5.35 5.38 5.31  5.24 5.16 5.00
6,859 7,522 8,166 8,964 9,803 11,560

5.23 5.38 5.31 5.24 5.16 5.0
13,063 14,267 15,541 17,123 18,784 22,266

Grand Total

5.3 POPULATION AND AREA TO BE SERVED BY THE PROPOSED
WATER SUPPLY SYSTEM

The potential service area for the long term development plan was
limited to a total of 15 barangays (9 bharangays in Bayombong and 6 baran-
gays in Solano), which are comprised of the poblacion area and its neigh-
boring urban barangays of both municipalities. Some barangays along the
present main pipeline route are also included in the potential service

area, since they have been getting benefit from the existing water supply

system.,

One constraint for the expansion of the service area is the im~
practicality of including the areas situated on the right bank of the Magat
River due to scattered low population and the absence of a bridge. Like-
wise, rural. barangays have scattered habitation patterns and are not ex-

pected to form cluster-line urban barangays by the target year of 2010.
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The potential service area identified for the long term develop-
ment 1s shown 1in FIGURE 5,3.1. .

The study area settled down for the short term development plan
is the same as the present service area in consideration of population
growth in the above mentioned potential service area and time constraints
for improvement and expansion of the existing water supply system, The
recommended service area for the immediate improvement is also shown In

FIGURE 5.3.1,

To determine the percentage of the served population for the de-
sign years, the service area was classified into four (4) blocks consider-

ing the present water supply conditions, as follows:

a. Masoc/La Torre area,
b. Bayombong town proper,
c. Bonfal area, and

d. Solano town proper.
The present water supply status is summarized in TABLE 5,3.1.

As shown in TABLE 5.3.1 the sgerved population percentage by
barangay at present varies from 5% to 46%. However, the figure in the total
gystem is only 20%. With respect to consumer status, the primary users
occuples only 137 in the total system or two~thirds of the total number of

domestic consumers.

The served population percentage for each design year is consid-

ered as follows:

Phase T - Stage 1 (1990)

a) Main efforts in project iImplementation shall be focused on the
improvement of major water supply facilities due to the limited

time until the design year.
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b)  The expansion of served population shall be limited within the
minimum level of service ratio gilven in TABLE 5.3.2 including

borrowers in the respective service areas.

c) Barangays, where the present served population percentage exceeds
the minimum level given to respective service areas, will be kept
at the same level, while lower barangay will be ralsed up to the

target level,

Phase I —~ Stage 2 (1995)

a) The served population percentage in the town proper service area
1s considered to be 60%. The population density by 1995 of the
subject area fs estimated at about 230 persons/ha in Bayombong
and about 180 persons/ha in Solano. At present, there are about
192 persons/ha and about 120 persons/ha in Bayomhong and Solano,
respectively. The fact that these areas are the centers of com-
munities with high economic activities was alsc taken into con-

sideration,

b) For Masoc/La Torre and Bonfal service areas, the served popula-
tion percentage is consldered to be 50% In respeect to the habita~
tion pattern and future land use plan established by the local

government.

Phase IT (2010)

a) The town proper service area will be fully served by the water

supply system,

b) The Masoc/La Torre and Bonfal areas will be served at a ratio of

70% in respect to future land use and habitation pattern,
In addition to the above, all borrowers in the existing system

will be provided with individual house connections and the existing public

faucets will be changed to individual connections,

5~ 14



The Masoc/La Torre and Bonfal areas will have lower water supply

service ratlio due to their household distribution.

TABLE 5,3.2 MINIMUM LEVEL OF WATER SUPPLY SERVICE RATIC

Design Year

Service Area 1986 1994 19385 2010
Bayombong

Town proper 24 25 60 80

Masoc/La Torre 30 . 30 50 70

Bonfal area 8 10 50 70
Solano

Town proper 20 20 60 80

The population to be served in respective design years is shown
in TABLE 5.3.3.
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5.4 WATER DEMAND PROJECTION IN THE PROPOSED SERVICE AREA

5.4.1 General

Based on the results of the various field surveys, the desipn
unit water consumption by consumer type is established and the water demand

in each design year 1s projected.

To determine the level of domestic unit water consumption, the
present water supply conditions and water use, as well as the socio—econo-
mic conditions are taken Into account, The domestic unit water consumption
in each design year is then adjusted, TFor the commercial and institutiomal
unit water consumptions, the LWUA Methodology Manual 1s adopted 1in princi-
ple. In planning the required capacity of water supply facilities, the
factors to estimate the daily maximum and hourly maximum water demands are

also determined.

5.4,2 Design Unit Water Consumption by Comsumexy Type

(1) Domestic Unit Water Consumption

The domestic unit water consumptlion at present was estimated hy

sub-area using the served population including borrowers as follows:

Bayombong 105 Iped
Solano 90 "
Masoc/La Torve 350 "
Bonfal area 105 "

To determine the unit water consumption in the base year for do-

mestic use, the following considerations are given:

a) The Masoc/La Torre area shows high level of water consumption
owing to the 24-hour continuous supply with high pressure, but a
lot of leakage and wastage have been observed in the said area,
When the proper improvement and water metering program are insti-
tuted, such consumption level may be reduced more or less to the

same level as that in the town proper area.
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b) The socio-economilc conditions and living standard of the above

mentioned sub—~areas are almost same,

Accordingly, a uniform unit water consumption for the base design
year of 1986 is assumed to be 100 1/day.

The design unit water consumption for the short term development
(1890/1995) and the long term development (2010) is estimated using an an-
nual Increase ratio in the LWUA Methodology Manual as shown in TABLE 5.4.1,

TABLE 5,4.1 DESIGN UNIT WATER CONSUMPTION FOR
DOMESTIC USE

Unit: lped
Design Year 1986 1990 1995 2010
Bayombong & Sclano 100 110 120 135

(2) Commercial and Institutienal Unit Water Consumption

Although the field survey results were used as a basls for deter-
mining the unit water consumption for both commercial and institutional

water use, they were based only on the limited number of existing service

connections,

On the other hand, a number of potential users in these consumer

groups are expected to appear when the existing water supply system is im-

proved.

Considering the said condicions, 1t 1s deemed practical to adopt
the unit consumption rates based on the LWUA Methodology Manual. A summary
of estimation procedure is shown in TABLE 5.4.2,

5- 18



TABLE 5.4.2 SUMMARY OF COMMERCIAL/INSTITUTIONAL
UNIT WATER CONSUMPTION

Connectlon Year Commercial Use Ingtitutional Use
Connection 1986 1.0/100 inhabitants One connection per every
Density 1990 1.1/100 " 2,000 inhabitants in the
Ratio 1995 1.2/100 " service area

2010 1.7/100 u

Unit Water 1986 1.0 3.4
Consumption 1990 1.3 4.5
(cu,m/conn.day) 1995 1.4 5.2

2010 2.0 7.5

{3) Public Faucet

The total number of existing public faucets is only 7 against the
total of 1,345 connections in the present service area. Two of these public
faucets are in Masoc/La Torre area and the rest are located in the publie
market of Bayombong and Solano town preper., Considering the limited number
of users (118 persons or 21 households based on the interview) and that the
Installation of public faucets has been limited by the Provinclal Water-
works Office, 1t is deemed practical te replace these public faucets with
individual service connections. Therefore, ne unit water consumption iIs

required for the target years of short/long term developments,
(4) Miscellaneous Agrofishery Use
This special purpose of water, whieh is discussed in the sgection
of the present water consumption, 1s considered to be unnecessary for fu-

ture design years. When the water metering is introduced to all the service

connections, this kind of water use will not be observed.
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5.4.3 Water Demand Projection
{1 .Unaccounted;for Water

In the existing water supply system, the unaccounted-for water/

not utilized water is estimated at 60% of the total distributed amount.

During the implementation of the short term development plan, it
is planned to reduce the said percentage to 40% by 1990 and 30% by 1995,

By the year 2010, the ratio of unaccounted-for water i1s planned
to be achieved at a level of 20%,

(2) Estimation of Future Water Consumption

The water consumption for each design year is estimated based on
the afore-mentioned planmed service population and design unit water con-

sumption by consumer type.

A summary of the future water consumption 1s presented in TABLE
5.4.3 and the breakdown in each design year is shown in TABLEs 5.4.4 to
5.4.6 on the dally average basis.
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TABLE 5.4.3 SUMMARY OF FUTURE WATER CONSUMPTION (DAILY AVERAGE)

Unit: cu.m/day

Design Year Consumer Type Bayombong Solano Total
Domestic 923 667 1,590

Commercial 121 87 208

1990 Institutional 30 15 45
Sub-Total 1,074 769 1,843

Unaccounted—-for Water 718 514 1,232

TOTAL 1,792 1,283 3,075

Domestic 2,298 2,024 4,323

Commercial 320 283 603

1995 Institutional 56 40 96
Sub-Total 2,674 2,347 5,021

Unaccounted~Ffor Water 1,146 1,006 2,152

TOTAL 3,820 3,353 7,173

Domestic 4,501 3,994 8,495

Commercial 1,134 1,006 2,140

2010 Institutional 122 122 244
Sub-Total 5,757 5,122 10,879

Unaccounted-for Water 1,441 1,281 2,722

TOTAL 7,198 6,403 13,601

5.4.4 Demand Variations

The ratic of the daily maximum water demand and the peak hour

water demand is established as a function of the served population in res~

pective design vears.

(1) Daily Maximum Water Demand

The ratio of the daily maximum water demand to the dally average

water demand is determined in relation to the planned service population as

shown in TABLE 5.4.7.
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TABLE 5.4.7 DEMAND VARTATION FACTOR FOR DAILY
MAXTIMUM WATER DEMAND

Service Population Ratio (Daily Max./Daily Ave.)
Leas than 30,000 1.30 = 1
30,000 to 200,000 1,25 ¢ 1
Over 200,000 1.20 1

The estimated daily maximum water demand by respective service
area Is shown in TABLE 5.4.8,

TABLE 5.4.,8 DAILY MAXIMUM WATER DEMAND
Unit: cu.m/day

Municipality 1980 1995 2010
Bayombong 2,330 4,780 9,000
Solano 1,670 4,190 8,000
Total 4,000 8,970 17,000

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

The peak hour water demand is estimated in proportionate to the

daily maximum water demand and service population as show below:

(o]
it

{(Peak Hour Demand x 24)/(Daily Maximum Demand)
2.2-0.3 x log (Service Population/l,OOO)

The ratio of peak hour water demand for each design year 1s

calculated as follows:
Phage I ~ Stage I (1990) : 1,85

Stage TII (1995) : 1.73
Phase II (2010) : 1.66
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TABLE 5.4.9 shows the peak hour water demand in each design year

on the municipal level.

TABLE 5.4.9 PEAK HOUR WATER DEMAND

Unit: cu.m/day

Municipality 1990 1995 2010

Bayombong 4,310 8,270 14,940

Solano 3,090 7,250 13,280

Total 7,400 15,520 28,220
5.4.5 Number of Connections

Number of connectiomns by consumer type were projected based on

the previous study and presented in TABLE 5.4.4 to 5.4.6,
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CHAPTER 6 WATER RESQOURCES
6.1 GENERAT,

The BSWS obtains its water supply solely from the Borobbob
Spring. The Borobbob Spring is situated approximately 6.6 km northwest of
Bayombong Poblacion and 1is located some 435 m above the mean sea level

(hereinafter referred to as MSL).

The rest of the barangays not served by the BSWS depend mainly on
shallow wells for their daily water needs. These wells were drilled by the
Ministry of Publie Works and Highways (hereinafter referred to as MPWH). A
number of municipal consumers have private shallow wells fitted with manual

pumps or dugwells with "pulley rope and bucket,

6.2 METEOROLOGY

6.2.1 Rainfall and Temperature

The Municipalities of Bayombong and Solano are classified under
the third type of climate characterized as relatively dry from November to

April and wet during the rest of the year.

The average annual rainfall is 2,210,2 mm/year while peak monthly
precipltation reaches an average of 407 mm, A fairly uniform temperature

prevalls over the study area with an annual average of 26°C.

The average rainfall and temperature is summarized in TABLE
6.1.1.



TABLE 6.1.1 CLIMATOLOGICAL DATA BAYOMBONG-SOLANO, NUEVA VIZCAYA

Average / Average 2/

Month Rainfall (mm)= Temperature (°C)=
January 29.0 23.7
February 17.2 26,0
March 41.3 28.4
April 84.6 29.9
May 221.0 ' 26,7
June 240.,8 26,7
July 391.9 26,1
August 406.7 25.6
September 313.3 25,9
October 254.4 25,1
November 152.0 25.2
December 58.0 23.5
Yearly Average 2210,2 26.1

l/ Measurements dome at Salinas Consuelo, Dupax, Bokod,
and Itogon weather and hydrographie stations.
2/ Measurements done at Bagabag and Bambang stations.

6.2.2 Evapotranspiration

The value of the evapotranspiration was estimated using the

Turc's formula as shown below:

E = P
V0.9 + Pz/L2
where: E = Effective evapotranspiration in mm/year
P = Average vearly precipitation in mm
T = Average temperature in °C
L = 300 + 25T + 0.05 T°

The evapotranspiration value was calculated at 1,455 mm/year so

that 765 mm/year is available for run-off and groundwater infiltration,

6.3 GLOMORPHOLOGY

The topography of Bayombong and Solano is characterized by rugged
terraina in the elevated uplands and rolling ones on the foothills. On the
southeastern sector, lie an alluvial plain and a river valley. At the
western and eastern sides of the study area, the terrain rises steeply from

the plain area in a generally north-south dirvection.



There are several drainage channels that cut across the study
area and generally originate on the eastern and western rolling hills, How-
aver, most of them are intermittent. Only the Magat and Matuno Riﬁers are
perennial surface water bodies. The water flow of the perennial streams is

diverted for irrigation purposes.

The alluvial plain deposits are commonly planted with rice, while
the rolling and moderately sloping part underlain by relatilvely voung for-
mations are planted with frult-bearing trees, forest trees, shrubs and

other tropical grasses,
h.b4 GEOLOGY

The Cretaceous to Paleogene formations dominate the basement com-
plex of the northern part of the Luzon Island, while the Tertiary formatlon
starts to develop In a north-northeast to north direction over the study
area. The geological map and geological cross-section are shown in FIGUREs
6.4,1 and 6.4.2, while the composition of the stratigraphic unit is out-
lined below.

- The Cretaceous to Paleogene sedimentary and metamorphic rocks (kpg)
consist mostly of undifferentiated graywacke and metamorphosed shale
with spilite, basic flows and pyroclastics. Essentially spllitic and
basic flows are usually intercalated with graywackes and transgressive

on basement rocks.

- The Cretaceous to Paleogene extrusives (UV) consist of metamorphosed
submarine flows of largely spllite and basalt with some keratophyres
and andesites,  Locally, the rock unit 1s intercalated with chert and
marble. Generally, these extrusive units cover most part of the moun-
tain flank situated east of the Magat River and underlie in other side
of the Magat River. The permeability of the rocks comprising these
stratigraphic sequence is very poor, thus, deepwells drilled in this

area can produce only small amount of water for limited consumption.

- The lower to Middle Miocenme rocks (N1), consist of conglomerates,
wackes, shales, and reef limestone assoclated with basic to intermedi-

ate flows and pyroclastics. These lithologic units can be observed on
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6.5 SURFACE WATER

Additlonal supply of water from surface water 1is necessary to

meet the long term water demand of the BSWS.

The study area is traversed by small creeks and rivers with ade-
quate flow but not being practicable for water supply purposes. The Matuno
and Magat Rivers are the only surface water bodles passing close or within

the boundaries of Bayombong-Solano study area.
6.5.1 Magat River

The National Irrigation Administration (hereinafter referred to
as NIA) has initlated a water resource development study for the Magat
River Basin covering the Magat and the Siffu Malig River Basins and numer-
ous watersheds located in Tsabela Province. The basin has a drainage area

of 6,830 sq.km of which 32% is in Nueva Vizcaya.

The Magat River Basin originates from the Caraballo Mountain and
flows a northeasterly direction for about 135 km and joins the Cagayan
River at Naguillan, Isabela., The basin 1s characterized by Type IIT climate
where the seasons are not very pronounced, i.e., respectively dry from No-

vember to April and rainy during the rest of the year.

The MPWH has established eight streamflow gauging stations, one
of which 1s located alongside the Magat River at Barangay Bato, Bayombong.
The drainage area at this point 1s 1,784 sq.km and discharge measurements
were recorded from 1959-1970. Based on the available records, the minimum

flow of the river ranges from 1.5 to 37.6 cu.m/sec as shown in TABLE 6.5.1.

The minimum flow of the Magat River can be expected to meet the

2010 long term water requirements of the BSWS.



TABLE 6.5.1 ANNUAL MINIMUM FLOW OF MAGAT RIVER,
BAYOMBONG, NUEVA VIZCAYA

Year : Minimum Flow (cu.m/sec)
1959 6.08
1960 16.6
1961 11.78
1962 0
1963 5,1
1964 8.72
1965 24.12
1966 4.5
1967 37.6
1968 11.1
1969 2.8
1970 1.5
6.5.2 Matuno River

The Matuno River, a major tributary of the Magat River, collects
water from the mountain slopes iIn the west of the study area and traverses
the southeastern portion of Bayombong and Solano. The MPWH has constructed
a gauging station along the river at Barangay Bante, Bambang. It drains an
area of approximately 558 sq.km and the recorded minimum flow of the river

ranges from 3 to 18.54 cu.m/sec as listed in TABLE 6.5.2.

TABLE 6.5.2 ANNUAL MINIMUM FLOW OF MATUNC RIVER,
BAYOMBONG, NUEVA VIZCAYA

Year Minimum Flow (cu.m/sec)
1957 16.5
1958 18.54
1959 13.35
1960 16.16
1961 11.30
1962 13.40
1963 16.0
1964 14.3
1969 3,6
1970 3.0

Likewise, the minimum flow of the Matuno River is also sufficient

to meet the additional water requirements of the study area.



6,6 GROUNDWATER
6,61 Springs

Numerous springs exist along the flanks of the limestone hills
extending northwest and southwest of the study area. The spring water are

usually produced from fractures of rocks and most of them are seasonal and

believed to be active only during rainy season,

Rorobbob Spring

The Borobbob Spring is the only spring of major importance near—
ezt the study area. It originates at the slopes of Mt. Pawac at an alti-
tude of 435 m above the mean sea level, Tt presently supplies the water
requirements of the the BSWS. The total yleld of the spring as measured in
last April, 1986, was 11,000 cu.m/day while measurement in July, 1986 re~-
vealed a flow of about 6,100 cu.m/day. Of the total amount, only about
4,900 cu.m/day is conveved to the reservoir. The spring water maybe as-

sumed to emanate from limestone fractures or from a natural cave.

During periods of heavy rains, water becomes moderately turbid
probably due to the suspended silt and eclay particles coming from the

aquifer,
6.6.2 Water Point Inventory

A water point inventory was developed within the surrounding
areas of Bayombong and Solano 1In order to assess the present groundwater
conditlions. The inventory included water level and temperature measure-—
menta of wells and bonductivity surveys of both ground and surface water

resources,
Wells
———

Majority of the wells in Bayombong-Solano area were drdlled at

shallow depths not exceeding 50 m below ground surface.



The data for the 46 wells drilled both by the MPWH and private
well drillers are presented in TABLE 6.6.1 and their locations are shown in
FIGURE 6.6.1. However, only 24 well lithologic logs are available and are
presented in APPENDIX 6.6.2.

_ The low specific capacity values reflected on the results of test
pumping data taken from the MPWH records indicate that these wells are cap-
able of yielding only small amount of water for limited consumption, The
thickness of the aquifer could not be determined since the MPWH has drilled

only a certain depth where the alluvial sediments were partially tapped.

The MPWH wells range from 6 to 67 m in depth and have casing dia-
meters of 32 to 150 mm. Based on the avallable lithologic logs, the well

inventory maybe summarized as follows:

a) LWUA~-JICA well Wos. 1, 11, 14, 23, 29, 33, 35 and 43 obtain ground-
water from the alluvial sediments. Some have penetrated into a thin
weathered portion of the alluvial sequence overlying the Cretaceous to

Paleogene extrusives,

b) LWUA~-JICA well Nos. 1! and 43 were drilled along the flood plains of
the Magat River down to depths of 9.2 and 25 m, respectively. The
borehole logs show that these wells encountered sand and gravel layers

of unknown thickness,

c) LWUA-JICA well WNos. 14, 23, 29, 33 and 35 were drilled within the
urban centers of Bayombong and Solano to a depth not exceeding 15 m

below ground surface encountering the alluvial sediments of sand and

gravel.

d) LWUA-JICA well No. 40 was drilled at the northwestern end of the allu-
vial formation down to a depth of 71.3 m below ground surface, The
driller's lithologic description of brown clay may not mean the sedi-
ments belonging to alluvial formations but maybe interpreted as that

comprising the extrusives of Cretaceous and Paleogene rock formations.

e} The driller's classification of sandstone reported in some lithologlc

logs may correspond to cemented fine sandy tuff,
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