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PREFACE

: .In response to a request from the Government of the R.epubli'c of the Philippines, the
Japanese Government decided to conduct a Basi(i. Design Study on the Baguio Sewer System
Rehabilitaton 'Project and entrusted the study to the Japan International Cooperation Agency
(JICA)..

JICA sent to the Philippines a study team headed by Mr. Michio Kanda, Senior Assistant
for Grant Ald Grant Aid Division, Economic Cooperation Bureau, Ministry of Foreign Affairs,
from March 29 to April 27, 1990,

The team exchanged views with the offiuals concerned of the Government of the Philip-
pines, and conducted a field survey. After the team returned lo Japan, f'urther studies were made,
Then, a mission was sent to the Philippines in order to discuss the draft report and the present

report has been prepared,

H hopg 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 sincere appreciation to the officials concerned of the Government of

_ the P_hilippiiles for their close cooperation extended to the team.

August, 1990

Kensuke Yanagiya

President

Japan International Cooperation Agency
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ACRONYMS ~

BCG - Bﬁguio City-vaernment

BENECO Bengﬁet'Eleétric Corporation

BSTP. . Baguio.Sewage Treatment Plant
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CAR Cordillera Administrative Region
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SUMMARY

By the end 6f 1986, only 335,741 households were directly connected
t0 sewerage systems in some portions of Metro Manila, Baguio City, Zamb-
oaﬁga Ciﬁf and_Cebu City. The'existing sewerage systems in Metro Manila
sérve a total of only abou£'750,000 peoples or 9;22 of the whole popula-
tion of the Methpolis and those in the cities of Zamboanga and Cebu serve

a very limited number of'hOuseholds.

- Baguio City‘had'a sewerage system with a sewage treatment plant, however,
a sewage treatment plant has been left incomplete.due to the budgetary
constraint and a sewer system was also suspended in many places'because of
'aging.and_natural disaster. Thus, sewage was directly discharged irito

~creeks from those broken sewers.

With the construction of the Baguio Sewsage Treatment Plant (BSTP)
from-lgaé.to 1986 through the Grant Aid Program of the Government of Japan
(GOJ); the City ﬁould have been the first urban center in the Philippines
ﬁo_be fullj.serviéed'by a modern and efficient sewerage system. However,
due to budgetary constraints, rehabilitation of the existing sewer system
ﬁhich was.tb be undertaken by the Baguio City Government (BCG) covered

. only a limited portion. Thus, the water pollution problem of the Balili

' '.River_remains.unsolved up to the present,

In recognition of the urgency and magnitude of the City’s need and to
-he}p':ealiie ﬁhe‘efféctive operation of the BSTP and to alleviate water
.pollution of the-Balili'River,'the GOP made a second request for Grant Aid
fof the réhabilitation of the existing sewer system. In response to this,
GQJ;éent experts thﬁbugh:the Japan International Cooperation Agency (JICA)
ih-Julj 1989 to study the.status of the system. Their findings revealed
that the existing sewer;syStém is coﬁsiderably aged and damaged and the
BSTP ‘was ﬁot,being utiiized at full capacity thereby water pollution of
the Balili River still could not be abated. -

Based on this, the GoJ decided to conduct the basic design study and
subsequently JICA dispatched the Study Team to the Philippines to conduct a
.field~survey from March 29 to April 27, 1890. After the gnalysis of data

which was done in Japan, the Draft Final Report was prepared. The report



was discussed by the Study Team with the government agencies concerned from

July 9 to 15, 1990. Thereafter, the Final Report was prepared.

The basic design study conducted by the Study Team found out that the BSTP
was operating at only 16 to 28 percent of its full treatment capacity and
with the implementation of the Project, it could be fully operational. The
Local Water Utilities Administration (LWUA) has been designated as the
executing agency in the construction stage to be supported by the Baguio
City Government (BCG) and Baguio Water District (BWD). Regarding the
operation and maintenance of the system, the agencies concerned agreed
that the BCG would solely manage the sewage works as recommened by the

Study Team.

The Project will involve the constructlon of new sewer malns under
roads or in the creeks and the existing sewers are to be connected to the
new mains. This will in turn lessen the load on existing sewers and solve
the leakage problem. The existing sewers in the Business Section would be
supplemented by new sewers. Another component of the Project is the dona-
tion of equipment by the G0J to the GOP for the proper operation and

maintenance of the system.

The Project is proposed to be implemented in two stages, each of
which includes the periods of three months for detailed design and twelve

months for construction.

Upon completion of the Project, GDZ of the 10,500 cu.m/day sewage to
be discharged to the Balili River basin will first be collected bf the
rehabilitated sewers system and treated at the sewage treatment plant
before final disposal. The BSTP will be operating at full capacity, water
~pollution in the Balili River would be abated and La. Trinidad, located
downstream may already utilize the water for vegetation. Baguio City will
thus be the first urban center of the Philippines with a complete sewerage
system which could serve as model for future seWerage'systems.' The proﬁer
operation and maintenance of a sewerage system could alsoc be learned from
observing the BSTP and its operations. More importantly, offensive_odor
and appearance of the river environment shall be eliminated and the

living conditions of the residents gfeatly Improved.
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In view of the above mentioned benefits to be derived from the sys-
tem, the Study Team strongly recommends the implementation of the Project
under the Grant Ald Program of the GOJ. Furthermore, it is Baguio City's
only possible source of financial assistance having been disqualified

under the Water Supply, Sewerage and Sanitation Master Plan Program.

The Stﬁdy Team also recommends that the GOP consider requesting for
a JICA expert who will train the proposed City staff on the establishment
of a new ﬁanagement system, operation and maintenance of the sewage treat-
ment plant and rehabilitation of the existing sewers not included in the
Project, and will provide technical advice to LWUA in the nationwide
implementatibn of the sewage works. And, to finally eliminate all possi-
ble sources of pollution, a complete garbage collection system should be

established as soon as possible.
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CHAPTER 1 INTRODUCGTTION

The Local Water Utilities Administration (LWUA) and the Government
of the Philippines (GOP) requested the Government of Japan for a Grant-Aid
Program for the rehabilitation and expansion of the existing sewerage

system of Baguio City,

The Japan International Cooperation Agency (JICA) dispatched Mr,
Kenichi Osako, Manager, Design Section, Planning Division, Japan Sewage
Works Agency and Mr. Kazuhito TIsayama, Project Coordination Section,
Sewerage Bureau, Fukuoka Municipal Government to conduct a study on the
existing sewer system of the City from July 11-31, 1989, The study re-
vealed the existing sewer system is substantially aged and damaged to
discharge sewage into the creeks and that there is a need to construct a

new sewer main network for a more effective sewage collection system,

Based on this result, the GOJ decided to conduct the basic design
study and JICA dispatched a Study Team headed by Mr. Michio Kanda, Senior
Assistant for Grant Aid, Grant Aid Division, Ministry of Foreign Affairs
to the Philippines from March 29 to April 27,1990 and the members of which
are presented in Appendix 1. The study team met with Mr. Ricardo T,
Quebral, Administrator of LWUA, Mr. Jaime R. Bugnosen, City Mayor of
Baguio, Mrg¢. Teresita P. de Guzman, General Manager of Baguio Water Dis-
trict and other officials as listed in Appendix 2 to discuss the coverage
of the project. Thereafter, the team conducted studies on population,
water consumption, condition of existing sewers and operational status of
the sewage treatment plant, and possible sewer main routes. Topographical
survey and test pitting were also undertaken. The minutes of discussion
shown in Appendix 2-1 was signed between Mr. R. T. Quebral and Mr. M.
Kanda in the presence of Mr. J. R. Bugnosen and Mrs. T. P. de Guzman on

April 10, 19%0.

After the analysis of the data collected from the field survey, the
Draft Final Report was prepared in Japan. JICA sent another Study Team
headed by Mr. Kenichi Osako, Manager, Design Section, Planning Division,
Japan Sewage Works Agency from July 9-15, 1990 to discuss the Draft Final
Report with the agencies concerned. The minutes of discussion shown in

Appendix 2-2 was signed between Mr. R. T. Quebral and Mr. K. Osako in the
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preseﬁce of Mr, J. R. Bugnosenfand Mr. Moises P. Catiﬁg; Chairman of the

Board, Baguio Water District, on July 13, 1990,
Based on the resﬁlts of discussion, the Final Report was prepared.

However, it should be noted that the Final Report was prepared ‘based
on the situation before the earthquake which hit the north of Luzon Island
at 4:26 p.m. on July 16, 1990 with & magnltude of 7.7 on the Rlchter scale
and caused heavy damages to hotels, factories. unlversitles and so on in

Baguio City.

The comp031t10n of study team members, schedule of b331c design
study, local agenc1es and officials met with and the minutes of dlscus—

sions are shown in Appendices 1 to 4, respectively.
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CHAPTER 2 BACKGROUND OF THE PROJECT
2.1 General Condition of Sewerage Sector

As of the end of 1986, 355,741 households were directly connected to
sewerage system. These were in Metro Manila Area, Baguio City, Zamboanga
City, and Cebu City. The existing sewerage system in Metro Manila Area
altogether covers only 750,000 people or 9.2 of the total population of
the Area. Among these systems, the City of Manila has the largest sewer
system in the Philippines with a served population of more than 6,000,000
people. Other systems in Quezon City, Makati and Las Pinas individually

serve around 150,000 people in total.

The sewerage systems in Baguio City, Zamboanga City and Cebu City
are servicing a very limited area. The system in Baguio City has a newly
completed sewage treatment plant with a served population of around 10,400
people. Only the system in Zamboanga City is operated and maintained by a
Water District. Although the served area is limited, the system collects
and disposes of domestic sewage and other wastewater discharged from most

of the downtown area.

There is no comprehensive program for the provision of sewerage system in

other urban areas and the rural areas.
2.2 Related Plan and Program

The Water Supply, Sewerage_and Sanitation Master Plan of the Philip-
pines from 1988 to 2000, manifests the target of the Government of the
Philippines in the sewerage sector. This master plan is prepared by an
inter-agency undertaking involving, the Department of Public Works and
Highways (DPWH), Department of Health (DOH)}, Department of Local Govern-
ment {DOLG), National Economic and Development Authority (NEDA), Metropol-
itan Waterworks and Sewerage System (MWSS), and National Water Resources
Board (NWRB). This plan outlines the objectives, policies, strategies,
programs, projects and institutional arrangements of each sector. The
objectives of each sector are: (1) to provide easily accessible safe
reliable water supply to the majority of the households within the short-

est period practicable with cost-effective manner, (2) to increase sanita-

2-1



tion and sewerage service coverage, and (3) to execute lnstltutional

arrangement in relation to these public services.

In this master plan, an implementation period,is divided into two
stages, namely the First Stage, 5 years from 1998 to 1992, and the Second
Stage, 8 years from 1993 to 2000.

Durlng the First Stage, METROSS I ProJect in the Metro Manlla Area,
and 12 pro;ects in other c1t1es involving 6 conventlonal sewerage systems
and 6 sewerage systems with small bore sewer system and stabilization

ponds will be implemented in the sewerage sector, as shown in Table 2-2-1.

METROSS II Progect in the Metro Manila Area. and 12 prOJects in
other cities involving 4 conventional sewerage systems and -8 sewerage
systems with small bore sewer system and stabilization ponds are pro-
grammed during the Second Stage. - The cumulatlve populatlon served by
sewerage system in target year 2000 is expected to be 2, 950 000 people in
total, 2,700,000 people in Metro Manila aud 250,000 people in other cities

respectively.

Table 2-2-2 presents the allocation of the project and investment

cost per region for other cities in the First Stage.

As shown in the table, projects are allocated to be'ehe for each
region. For the Region I in which Baguio City is located, one sewerage'
system with stabilization pond is allocated to be constructed in 1990.
During Second Stage, the number of allocated projects per region is also

presumed to be one.
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Table 2-2-2  LWUA Development Program for Sewerage System
in Phase I (1988-1992)

Upper : Type/No. of Sewerage System
Lower : Investment (Million Pesos)

Administrative Region
Year Total
I IT 111 1V v VI VII VIII IX X XI XII

1988 . - - - - - - - - - . - - -
1989 - - - - - - - - - - - - i}
1990 B - - cC B - c - - - - - 4

10 - - 240 1o - 240 - - - - - 500
1991 - B o - - c - B - - - - 4

- 10 240 - - 240 - 10 - - - - 500
1992 - - - - - - - - B B C C 4

- - - - - - - - 10 10 240 240 500

Total 1 1 1 i 1 1 1 i 1 1 1 1 12
10 10 240 240 10 240 240 10 10 10 240 240 1,500

C: Conventional Sewerage System
B: Small Bore Sewer System with Stabilization Ponds

2.3 Outline of the Request

Baguio City is located at the central highlands bf Benguet Province
with an altitude of 1,300 to 1,600 m, 208 km north of Manila and covers an
area of 48.9 sq. km. During dry season, the présent:pbpu1ation of 121,000

almost doubles by the influx of tourists.
The City, with its rapid development, is facing a daunting problem

in relation to the public sewerage system, where great bulk of the un-

treated wastewater is being discharged into the rivers.
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 Sanitary sewage collection in the City was introduced before World
War Il by the Americans, but at that time, collected sewage were dis-
charged directly into the rivers without treatment. In the early 70’s,
water pollution of the B&lili River became worst, and brought damage to
vegetable cultivation and public hygiene, particularly along the down-
stream portion of Baguio City, the La Trinidad Valley. Residents of the
affected area requested Baguio City to implement immediate solutions to
the problem. - This compelled the city planners to initiate construction of
necessary sewage treatment facilities, GConstruction was stopped due to
lack of funds.

- In 1984, the GOJ decided to conduct the basic design study on the
Baguio Sewage Treatment Plant (BSTP) in response to the request of the GOP
and entrusted the study to JICA. Based on the result of this study, the
G0J decided to extend the Grant-Aid Program to the GOP for construction of
the said BSTP. The detailed engineering design and construction work of

the BSTP were carried out from 1985 to 1986,

The BSTP was finally put into operation in 1987 but is presently
treating an average daily inflow of oniy approximately 20 percent of its

design capacity (8,600 cu.m/day).

In connection with the construction of the BSTP, it was agreed
between the GOP and GQJ that fehabilitétion work on the existing sewer
system was to be shouldered by Baguio City. The Bagulo City Government
then prepared the sewer system rehabilitation program and applied to the
City Council for budget allocation. However, Baguio City could only avail
of 5 million pesos for the fiscal year of 1986. This budget was further
split with the other half going to the disaster recovery program due to
typhoon damages. As a. result, Bagulo City was able to replace only about
30 percent of the originally planned sewers leaving majority of existing

sewers unconnected to the BSTP.

The pfésent'management system of Bagulo City for sewage works has

the following problems:

o ~The sewerage section is only one of sections in the office of

the City Mayor and its works are not clearly distinguished



from those of the ihspection section which belongs to the

public services division as well as the sewerage section.

o Although the sewage charge is being collected, it is regarded
as one of the City's revenues and the sewerage section 1s

managed with the City general budget

0 The present sewage tariff has not been decided to recover the
actual operation and maintenance cost which is expected to

increase rapidly by the implementation of the Project.

o This Project will cover the main facilities but not all facil-
ities and the City has to rehabilitate the facilities not to
be covered. However, the present budget and organization for

sewage works are too weak to do so.

While the Water District under the jufisdiction of LWUA is author-
jzed to provide, maintain and operate seﬁage collection, treatment and
disposal facilities by the Presidential Degree 198 and legislative body of
any city shall enact a resolution which would contain among others, a
statement of intent to transfer any and all sewerage facilities owned by
such city to such district. The Water District is familiar with the man-
agement of this kind of business through experiences in water supply. The
Baguio Water District has discussed the transfer of the ownership and
management of the sewerage system iﬁcluding the BSTP with the Baguio City

Government under the coordination of LWUA.

The GOP recognized the neceésity to rehabilitate a existing sewer
system and to fully operate the BSTP for abatement of water pollution in
the Balili River and that Baguio City cannot carry forward the work due to
financial constraint, Thus, the GOP made the secoﬁd_request of Grant-Aid

of the GOJ for the rehabilitation of the above captiohed sewer system.

The GOJ decided to dispatch the JICA éxperts_for stﬁdyiﬁg the
present status of the sewerage system in consideration of the past Project
background, JICA sent two experts to clarify the reason for tﬁe f&iluré to
carry out the rehabilitation work, to prepare the'policy for rehabilita-

tion of a existing sewer system and to provide technical advice on”appro—
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priate operation and maintenance of the BSTP.

Based on the result of the study, JICA sent a Basic Design Study Team for

the Baguio Sewer System Rehabilitation Project
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CHAPTER 3 OUTLINE OF THE PROJECT AREA
3.1 Location and General Condition of the Project Area
3.1.1 Location

Baguio City, the "Summer Capital of the Philippines" is located at
the center of Benguet Province about 250 km north of Manila and 40 km east

of San Fernando, La Union.

Baguio can be reached both by land and by air from Manila. However,
there is'only one daily flight to Baguio which is often canceled during
the rainy season, hence, going by land is recommended. .Baguio has three
main entrances to welcome visitors: (1) Naguilian Rd. via Bauang, La
Union, (2) Sto. Thomas Rd. (Marcos Highway) via Agoo, La Union, and (3)
Kennon Rd. through Pangasinan. From Manila, Kennon Rd. is the most trav-

eled route.
3.1.2 Population

The history of Baguio City substantially began at the time when the
Philippine Commission, which ruled the Philippines as a colony of the
United States of America, passed a resolution declaring its intention to
make "Baguio, in the province of Benguet, the summer capital of the archi-

pelago”. The population of Baguio at that time was only 489.

As the construction of Baguio City proceeded and as its name came to
fame, the population increased rapidly to 24,000 people in 1938. Though
the population increase ceased temporarily due to World War II, it grew
again considerabiy after the war. The population increased to 85,000 by
1970 which is around three times of it before the war, and to 119,000 by
1980. In 1980°'s the population growth rate slowed down, and population in
1985 was recorded at 137,000 (refer to Table 3.1-1 and Fipure 3-1-1}.

NEDA projects that the future population growth rate of Baguio City
will slow down continuously. The future population is projected at
155,800 in 1990 (average annual population growth rate: 2.5%Z), 172,900 in
1995 (2.12Z) and 187,300 in 2000 (1.6%). Future population of 129 baran-
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gays in Baguio City was also projected respectively in accordance with the

above mentioned projection as shown in Tablé 1 in Appendix 6.

POPULATION

100,000

Table 3-.1.1 Population Growth in Baguio City

Ave. Annual 
Growth Rate

Year Population

(1)
1903 489 i
1918 5,464 17.46
1938 24,117 7.71
1948 29,262 1.95
1960 50,436 4,64
1970 84,538 5.30
1975 97,449 2.88
1980 119,000 4.08
1985 - 137,427 2.92
1990 155,755% 2,54
199% 172,873% 2.11
2000 187,263% 1.61

* Estimated by NEDA

20G.000

152, 193 (i969)

150000

PREDICTION

L :
1800 +03 "1a ‘38 ‘40 60

TOTS 80 '8%'00'94 2000
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Figure 3-1-1
Transition of Population in Baguio City



- Approximate population within the sewerage sevvice area can be
estimated by comparison of boundaries of barangays and present sewerage
service area. Served population in barangays spreading on the boundary
line of service area was estimated taking account of the ratio of served
and'unserved areas and the distribution condition of houses. The Popula-
tion within the service area in 1989 is estimated at 72,604 as shown in
‘Table 1 in Appendix 6. It is equivalent to 47.8% of 152,193, tetal popula-
tion of the City.

3.1.3 Tourists

Many people visit Baguio to enjoy its comfortable climate and beau-
tiful scenery. It is said that the population of Baguio is inflated to
two times the ordinary level at the péak season which is usually during
Lenten periecd. The number of tourists in Baguio City has doubled in the
past 4 jears as shown in Table 3-1-2, In this table, a tourist is defined
as a persdn who stays in lodges listed on Table 3-1-3. The capacity of
accommoﬁation, however; almost remains unchanged as shown in Table 3-1-3,
‘In the City, the tourists also stay in ordinary houses. Thus the number of

tourists recorded on statistics is different from actual condition.

_ _Based on statistical data, the meonthly number of tourists did not
fluctuate very much through the year 1985, and its peak was recorded in
Dééemﬁér, Christmas season. In 1989, the fluctuation pattern of tourist
arrival quite changed. Difference between months became conspicucus and a
protfusive peak was found in April, the month including Holy Week. In

_general, peaks of tourist arrival occur in April and December.



Table 3-1-2  Monthly Number of Tourists

1985 . 1989
Month .
{pers.) (1) {(pers.) (%)
Jan, 15,542 7.1 43,328 9.5
Feb. 16,289 7.4 32,204 AR §
Mar. 18,424 8.4 38,635, 8.5
Apr 23,271 10.6 86,651 19.0
May 21,388 9.7 46,486 10.2
Jun 13,992 6.4 16,717 5.9
Jul 17,470 7.9 37,468 8.2
Aug 14,623 6.6 12,735 2.8
Sep 14,657 6.7 ° 8,131 1.8
Oct 15,215 6.9 42,557 . 10.4
Nov 20,058 9.1 44,221 9.7
Dec 29,055 13.2 31,497 6.9
Total 219,984 100.0 455,525 100.0
(100) _ (207)
Data Source: Philippine Tourism Authority, Baguio City
Table 3-1-3 Accommodation
1985 1989
Type

Estab’ts Rooms Estab'ts - Rooms

Hotel 22 1,126 24 1,218

Inn 20 563 21 507

Apatel 5 79 5 167

Youth Hostel - 2 255 1 _ 5

Lodging House i8 340 14 292

Motel 1 . 8 T 8

Resort 1 ' 28 1 - 28

Pension House 6 91 7 91

Condominium - - 1 32

Total 75 2,490 75 2,288

Data Source: Philippine Tourism Authority, Baguio City

3.1.4 Major Industries

a) Agricﬁlture
Agricultural production was placed B36,344,580 in 1985, cut of

which 85% or B31,220,500 was derived from the préductioﬁ of iiveiihood

and poultry and the remaining 15Z or B5,124,080 from crop production as
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shown below. Agricultural production structure is tightly connected with

Baguio City as a consumer area.

- Livestock and Poultry +— Hog
Prod. _ B23,760,000
B31,220,500 - Chicken
83,190,000
_ _ — Horse
Agricultural Prod.- B2,000,000
B36,344,580 L— Others
' ®2,270,500

-~ Crop Prod. Vegetable (Chayote, camote,
B5 124,080 cabbage, Habitchuelas,etc.)

2,771,980

l— Fruit (Banana, Coffee,

Strawberry, etc.)

82,067,850

L Grain (Palay, Corn)
B284,250

b} Commerce and Industries

Mineral production in the form of limestone and limestone aggregate

was valued at P644,986 in 1985.

The number of cottage industries established in 1985 was 209, which
mainly consists of 47 establishments for metal work, 47 for garments, 44

for handicraft, and 26 for food processing.

" There were 941 businesses established in 1985, which were composed
of 576'eStabiishménts for wholesale and retail trade, 250 establishments
for community, social and personnel serviceg, and 115 other business

establishments.

The Baguio City Export Processing Zone is located in the southeast
"part of the City near the airport. Total amount of import and export at

- ‘the zone is as follows:

Table 3-1-4 Amount of Import and Export of the
Baguio City Export Processing Zone

(Unit: USS 1,000)

1988 ' 1989 Change (%)
Import 233,198 205,893 -7.55
Export 172,254 183,415 - 6.48
Balance ' 50,944 29,478 -55.88




Total export amount was about 4,600 million pesos (exchange rate:

P22.42 = USS100, December, 1989).
3.1.5 Socio-Economic Importance of the Project Area

Benguet Province where Baguio Cify is located, once belonged to
Region I with 6 other provinces, namely, Ilocos Norte, Ilocos Sur, Lo
Union, Pangasinan, Abra, and Mountain Province. In 1989, however; Benguet
Province was integrated into the Cordillera Administrative Region (CAR)
with other same-racial provinces located in mountainous areas, naﬁely,

Abra, Ifugaoc, Kalinga-Apayao, and Mountain Provinces.

Though Baguio City occupies less than 1% of the Cordillera Adminis-
trative Region (CAR), 13.71Z of total population dwells there leading to
the provincial level as shown in Table 3-1—5.. Pbpulation dehsity of
Baguio City is butstanding at 3,112 person/sq.km., having the highest

population growth rate in the CAR, and still rising.

Table 3-1.5 Population, Land Area and Population Density by Province

1987 © 1988 1989 Crowth Rate ‘Land 8% Pop.
Provinee/City — —-o-mommmmeommms e e riin cme e e e Density
Level  Dist. Levet  Dist, Level Dist., °*B7-783°86-'39 Area Dist.

(%) (%) &3] (%) (Z}. {sq:lkn) - (2} (pl/sq.kn)

Abra 175,967 16.47 177,931 16.33 179,770 16.19 1.12 1,03 3.975;60 21.73 45
Benguet 280,485  26.25 286,782  26.32 292,962 26,39  2.24  2.15  2,606.40 14.25 112
Ifugaoc 128,943 12.06 131,304 12.05 133,624 12,03 1.33 1,77 2,517.80 13.76 53
Kalinga~Apayao 222,489 20.82 227,676 20.89 232,786 20,97 2.33 2.24 7,047.60 38.52 33
Mt. Provinece 115,850 10.84 117,433 10.78 118,945 10.71 L.36 1.29 2,097.30 11.47 57
Baguio City 144,866 13,56 148,555 13.63 152,193 13.71 2.55 2.45 48,90 6.27 3,112
CAR 61

1,068,600 100.00 1,089,68f 100.00 1,110,280 100.00 1.97 1.89 18,293.60 100,00 -

Source: NSO-CAR

Baguio City's economic activities play 'a significant role in fhé
overall economic condition of Benguet Province. Shown in Table 3ml;6 and
Table 3-1-7 are the number of established enterprises and émployees for
each of the 5 provinces that make up the CAR. Benguet has the most number
of establishments mainly due to Baguio City's cénéidérable number of

established enterpfises in the City being 941 in 1985,

This brisk economic'activity is reflected in the Govérnmént’s Income



and Expenditure presented in Table 3-1-8 and Table 3-1-9. Baguio City's

statistics prove to be even greater than those of the provinces.

Table 3-1-6 Number of Establishments Based on
Original Business Name Registration

Province 1988 1989 Change
(2)

Abra . 151 300 98.69
Benguet 553 8638 56.96
Ifugac 40 i19 197.50
Kalinga-Apayao 83 321 166.27
Mountain Province 22 217 886.36
CAR 849 1,725 103.18

Scurce: DTL

Table 3-1-7 Employment Generated Based on
Original Business Name Registration

Province 1988 1989 Change
' (Z)

Abra 929 1,502 61.58
Benguet 4,497 6,823 51.72
Ifugao 116 814 6061.72
¥Kalinga-Apayao 292 380 C 30,14
Mountain Province 98 892 810.20
CAR 5,932 10,411 75.51

Source: DTL

Table 3-1-8 Local Government Income

(Unit: Million Pesos)

Brovince 1988 1989 Change Target Accom,

(%) 1989 {7}
Abra ) 12.653 19.721 55.86 20.224 97.51
Benguet ' 23.398 25.521 0.48 23.421 108.97
ifugao 7.673 . 10.526 37.18 7.972 132.04
Kalinga—Apayéo 17.269 18.289 5.91 19.074 95.88
Hounta;tn Province 8.313 7.986 (3.93) 7.295 109.47
Baguio Cicy 73.980 87.747 18.61 78,090 112,37
CAR 145.286 169.790 16.87 156.076 108,79

5 ou::ca + BLGF-CAR



Table 3-1-9 Local Government Expenditure

(Unit: Million Pesos) .

Province 1988 1989 Change - Target Accom,

: {2y 1989 (%) -

Abra 11,900~ 18.365 54.33 14,205 - 129.28
Benguet 24,725 28.133 13.78 22.578 124.60
Ifugao : 5.032 9.03! 79.57 10.346 87.29
Kalinga-Apayao 16,142 16,336 1.20 - 17.663 92,49
Mountain Provinee 7.387 7,371 (0.22) 1,175 102,73
Baguio City - 70.782 $4.654 33.73 72.131 131.22
CAR 135.968 173.890 27.89 144,098 - 120,67

Source: BLGF-CAR

Results of the Income Decile Survey in Béguiofcity'place the average
annual family income of the 1st decile at around B12,000. The 10th
decile, Baguilo City shows haviﬁg an income of B275,000. ‘As an overall
average, Baguio City indicates an income of B71,000. Thus, the wealﬁh of
the people of Bagule City is outstanding (refer to Table 3-1-10 and Figuré
3-1-2).
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3.2 Natural Condition
3.2.1 Topography

Baguio City itself is divided into three river basins; (1) Balili,

: (2).Camp City,; and (3) Bued as shown in Figure 3.2-1,

_ The Balili'River has its basin in the northern area of the City
~where it is divided-by the line connecting the Qﬁirino-Hill, Quezon Hill,
Dominican Hill, Camp John Hay and Aurora Hill. 1t has an area of 11.017
sq.km or 22.1% of the city area. The exit of the Balili River is located
near the north boundary between the Quiriro Hill and Aurora Hill which the
Magsaysay Rd. for La Trinidad crosses. A number of tributaries and creeks
converge into this point with confluence on the way forming a closed
basin. Downstream of the exit is the La Trinidad Valley known as the
Salad Bowl of the Philippines. The Balili River Basin shows a moderately
rolling terrain and is probably a remnant of an old land formation. Camp
Lagoon belongs to the Balili River Basin topographically but water cannot
be discharged into the Balili River due to the depressed area and instead
is drained by a sinkhoie (vertical cave) into the Camp City River Basin.

"The Balili River f£lows north to the direction of the South China Sea at

San Fernando, La Union. Most of the City proper is a part of the Balili

River Basin.

Likewise, the Camp City River has its basin in the western area of
the City where it is divided by the line connecting the Quirino Hill,
Quezon- Hill, Dominican Hill and Sto. Thomas Hill. It has an area of
14.738 sq.km including the Camp City area or 29.5Z of the City area. The
westerly flowing'Camp City River drains into the Gulf of Lingayen at Agoo,

La Union.

The reméinihg portion of the City area belongs to the Bued River
8asin'which has an area of 24.180 sq.km or 48.47 of the City area. The
southerly flowing Bued River empties into the Gulf of Lingayen at Dagupan

City, Pangasinan.
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The :iver basins of Camp City and Bued have steeply sloping hill-

sides with V-shaped ravines which reflect a rapid erosional condition.
3,2.2 Climate

..The cliﬁate of Baguio City is classified as Type I of the Philippine
meteorologicél categories. In this type, there are two pronounced sea-
spné:.'d;y frbm November to April, and wet from May to October. The
- annual average.réinfall from 1980 to 1985 is 3,776.8 mm (314 mm/month) as

shown in Table 3.2-1, Table 3-.2-2, and Figure 3.2.2. Monthly average
rainfallidufing the dry_season amounts to 555.3 mm while that of rainy
ceason i¢ at 74.2 mm. Monthly maximum rainfall is 1,032.1 mm in August,
.and'minimuﬁ is 16.0 mm in January. The number of rainy days during the
rainy season amounted to 157 days (85.3Z) which means orily one day a week

hae no rain.

The most dominant wind direction is southwest, followed by south.
However, northwest winds are exceptionally dominant in August, a very

rainy month,

Monthl§'ﬁéan temperature ranges from 16.40C in January to 19.89C in
April,‘thus'difference in monthly temperature is only 3.40C and is other-
wise stable tﬁroughdut thé'year. Maximum temperature ranges between
22;90C in January and 26.100 in.April. Mean temperature in Baguio is

lower than that of Manila by 90C.

Table 3-2-1 Average Climatological Normal (1980 - 1985)

. iﬁ_dicators ] . Jan. feb, . Har. Apr, May Jun, Jul, Aug. Sep. Gct, Nov, Dec. Average
Prevaiiing Wind Direct. s 5 st 5 SE SE s i s 3 SE s E,SE
Ave. Wind Speed  (kmot) 4 4 4 3 3 4 4 1 4 4 3 3 4
Precipitation - (s) 16,0 108 26,8 1407 4151 5807 6152 10321 4905 2382 298 169 3768
Mo. of Raliy Days (days) = 9 5 10 14 23 % - EYS 27 22 13 10 18
Mean Hel. Humidity (%) - - 84 81 80 En 8% 9 a1 9 .90 88 8 84 87
Bean Sea Level Pres.(#BS) 10116 - 1010.7 ~ 10105  1008.6° 1007.2 1005.0 1006.0 1005.6 1007.1 10039 1008.9 10K0.4 1000.3
Wean Temp. . (°€) 164 1.7 189 198 197 194 183 144 189 C188 1.5 172 185

Nornal Wet Bulb Temp.{°C) 147 15,6  16.7. . 577 181 182 179 w7 e 1S 10 15,5  17.0
Hormal Wox. Temp. (*C) 22.8 246 259 261 5.8 2.5 240 226 243 M2 M2 233 %4

Daks Source; PAG-ASA Office, Bagule City



Table 3-2-2 Climatological Normal (1985}

Indicatars Jan, Feb. Mar. Apr. tay dun. Jul, Aug. Sep. oct. Nov, Dec, Average
Prevaiting Wind Direct. $ s SE S st 5 S W SE SE SE S 5
Ave. Wind Speed {knot} 2 4 4 § 2 4 4 2 4 -4 2 2 3
Precipitation {mm) 7.4 6.0 57.5 219,7 410.4 15409 189.5  1424.6 512.1 263.8 76.0 15.4 396.9
He, of Ralny Days (days) 3 6 25 2 24 30 26 3l 26 24 18 3 2
Mean Rel. Humidity (%) 85 81 82 ag 80 g5 9 a5 91 88 a7 84 83
Mean Sea Level Pres.{MBS) i011.2  10607.8  1010.0 1006.5 1005.5 1004.6 1006.7 1005.5 1006.5 1007.3 100%.2  1010.0 1007.6
Hean Temp. {0 16.3 18.9 19,1 19.2 9.5 18.3 18.7 18.1 " 18.7 18.6 13.7. 17,2 18.5
Kormal Wet Bulb Temp.{*C) 14.7 16.7 17.0 17.9 8.3 17.8 17.7 17.6 1.7 113 . i7.2 .15.5 17.1
Yormal Max. Yemp. (°C) 23.2 26.0 25.9 25.2 45,5 22.4 24.1 z71.8 4.6 23.6 4.5 23.6 24,2

Data Source: PAG-ASA Office, Baguio City

: s
g

8

3
T
PRECIPITATION {mm }

TEMPERATURE {*C)

Figure 3-2-2
Temperature and Precipitation st
of Baguio City '

3.2.3 Geology

The youngest rock formation blanketing most of the Baguio City area
is called the Baguic Formation which is dated pliocene. This formation
consists of interbedded agglomerate, velcanic breccia, tuff breccié.
lapilli tuff, tuff with minor pebbly sandstone, and claystone beds. This
rock unit is particulariy vulnerable to alternation by circulating voia-
tile solution. The_géologic‘section of the Baguib Plateau is shown in

Figure 3-2-3.

Top soil in the Baguio City area is mainly classified into three

soils, namely (1) the Bakakeﬁg Sandy Cléy'Loam, (2) the_Miradér Clay Loam,

and (3) the Tacdian Loam. - As shown in Figure 3-2-4, the Bakakeng Sandy

Clay Loam covers the eastern half and the northwestern part of the City,
and the Mirador Clay Loam spreads on the southwestern part, dnd the Tacdi-

an Loam lies on the central northern part.
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MUNICIPALITY OF LA TRINIDAD~ PROVINCE OF BENGUET
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3.3 Social Condition
3.3.1 Infrastructure
a) Transportation

Baguio City has roads with a total length of 336.8 km, of which 69.3
km or 20.6% are administrated by the national government, 150.5 km or
44.7% by the city government, and 117.0 km or 34.77Z by the barangays. By
surface type, 217.0 km or 64.4% of the road length are asphalted, 16.7 km
or 5.0Z concreted, and 103.2 km or 30.6% unpaved. Out of these unpaved

roads, 86.1% or 88.7 km are administrated by barangays.
b) Telecommunications

In the City, telecommunications services by telephone, telex and
facsimile are available through the Philippine Telephone Inc. (PILTEL),
the Philippine Long Distance Telephone Co. (PLDT), the Philippine Tele-
“graphic and Telephone Co. (PTE&T), and Radic Communication of the Philip-
pines Inc. (RCPI).

c) Electricity

Electric power is supplied by the Natiomal Power Corporation (NPC)
from the Asin Mini-Hydro plants. Electricity is distributed by the Ben-

guet Electric Corporation (BENECO) through the following 4 substations:

- Substation at No. 3 North Sanitary Camp
(20MVA, in the City)

- Substation at BPS (5MVA, in the City}

- Substation at Atok (2.5MVA, out of the City)

- Substation at No. 3 North Sanitary Camp
(SMVA, in the City)

Total electric consumption in 1985 was 22,116,529 kwh for a total of

312,352 consumers, of which 87.1% are residential users, 12.27 are commer-

cial users, 0.6% are public buildings, and 0.12 are street lights.
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d) Water Supply

Water supply service in the City is administrated by the Baguio

Water District (BWD), a quasi-government establishment.

Water sources consists of 30 deep wells and 9 surface water sources,
of which 8 are springs, 4 of them operated in 1988.. Depth of the deep
wells range from 40 to 220 m and their annual yield range from 20,000 to
2,100,000 cu.m/{year (refer to Table 3-3-1), The biggest well, the Amparo
111 located in Barangay Camp 7 yields 2,104,837 cu.m/year. Based on the
1988 record, around 807 of total water produced was derived from deeﬁ'

wells and the remaining 207 from surface water sources.

Water consumption and the number of service connection increase
constantly as shown in Table 3-3-2 and Table 2 in Appendix 6, and Figure
3-3-1. Water production in 1988 was 10,830,136 cu.m and distributed water
was 6,651, 475 cu.m. Thus, non- revenue water or unaccountea-for-water
amounted to 4,178,661 cu.m which was calculated at 38.587 of total water
production. As to service connection, out of 18,572 total connections,

only 17,589 were utilized,

In 1985, actual water p;bduction of Baguio City exceeded the pro-
jected amount for 1990, yet this was not sufficient to meet the demands
thereby confirming that water shortage is a perennial problem of the City.
Consequently, the BWD is continuously_developing-new.water'sources, and is
regulating water supply at a r§te of 12 hours a day only for each of the
five water supply zones. This water supply control may be the reason why
the influx of tourists does not show an increase in the monthly variation
pattern of water consumption shown in Figure 3-3.2, even in Aprll and
December, these months being peak seasons in Baguio City as shown in Tahble
3-1-2. Therefore, water consumption will greatly increase whenever a new
water source is developed and until the water supply capacity balances

with the water demand, new water sources shall have to be developed

3-18



Table 3-3-1 Water Sources of Baguio Water District
WELL SOURGES

Well Depth Capacity of Pump 1988 Production

) (m) Installed (GPM) (cu.m)
Ambiong 107 300 564,377
Amparo I 81 2,200 1,431,291
Amparo IT 100 300 96,998
Amparo IIT 89 2,500 2,104,837
Amsing 67 40 35,004
Athletic Bowl 41 100 127,842
Buyog 156 100 255,164
Cabinet 110 200 271,994
Camp 8 100 250 581,378
Easter ) 92 100 113,478
Evangelista 1060 100 65,502
Ferguson 107 100 214,905
Gibraltar &0 80 106,985
Guisad 181 100 146,073
Happy Glenn 120 150 273,811
Harrison 120 150 129,998
Idisan 156 150 238,621
Kisad 152 40 1,886
Labsan 87 iz20 184,287
Market 60 40 5,699
Milo 206 450 408,544
M. Roxas 109 . 320 659,247
MRR 14 150 190,145
"Pacdal 66 40 b4 475
Palos 120 120 N.I.0.
P. Burgos 61 40 68,028
Ramsey a7 250 210,202
Riverwell 100 80 17,884
Skating Rink 70 40 27,518
Teacher's ‘Camp . 106 250 514,355

SURFACE WATER SOURCES
Source No. of 1988 Production Means of Pt. of
Springs {cu.m) Transmission Discharge

Stage 1 - 765,005 Pumped Km. 8 Reservoir
Stage 8 3 - Gravity Camp & Tank
Crystal C 2 - Pumped Crystal Cave Sump
Amliang 1 239,419 Gravity Km. 8 Reservoir
Amsing 2 2,647 Gravity Pacdal Sump
Idisan 3 - Gravity Tdisan Tank
Buyog 1 - Gravity Buyog Sump
Lamut 1 35,107 Gravity Idisan Tank
Rain Basi 1 624,894 Gravity Km, 8 Reservoir

Source: Annual Report 1988, BWD
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Since the BWD has been collecting statistics on several data by each

of 20 zones in the service area, data on water production and number of

service connections by zone are available.

Approximate water consumption and service connection number within
the sewerapge service area can be estimated by overlépping of said zone
boundaries on the present sewerage service area as shown in Figure 3-3-3.
As to the zones covering the boundary line of the sewerage service area,
the ratioc to be included in the service area was estimated taking account
of the ratio of areas in.and out of the boundary and distribution condi-
tion of houses. As shown in Table 3-3-3 and Table 3 in Appendix, zones
completely located in the service area are zones No. 1, 2, &4, 6, 12, 13,
15, and 18, partially includéd zcnes are zones 5, 7, 11, 14, 16, 17, 19,
and 20, and zonés located ou£ of the boundary are zohes 3, 8, 9, and 10.
Water consumption in the sewerage service area in 1989 is estimated at
11,252 cu.m/fday, and number of éervice conneétion at 10,364 as shown in
Table 3-3-3 and Table 3 in appendix. Population in the sewerage service
area is estimated at 72,604 as stated in Section 3.1.2 "Population”, thus,

population per service connection is placed at 6.8,
3.3.2 Living Environment
a) Public Health

There are 8 hospitals with a total of 836 beds operating in the City,
6 of which are privately operated and 2 government owned publlc hospitals.
Con91der1ng that the required bed is one for every 1,000 people, the City
has beds five times as many as required causing the City to accept not only
the local people but the people from other areas as well. Besides these
hospitals there are many non-hospital health facilities such as Dlstrlct
Health Centers. Famlly Planning Cllnle, and School Clinics which cater to

the health needs of the population.

The occurence of food and water-borne-diséases in the City is-shown
in Table 3-3-4, Diarrhea is host prevalent in Baguio followed by Typhoid
Fever and Dysentery. Diarrhea is.always'ranked first having a rate of
incidence per 100,000 people for the past five years (1984 to 1988) at
1,111.45 compared to that of Bronchitis at 824.05.
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Table 3-3-4 Fopd and Water-borne Diseases

Causes 1984 1985 1988 1989 S-yr Avg.
: (1984.-88)
Diarrheas 1,802 1,335 1,983 2,742 1,576
Typhoid Fever 123 189 275 238 198
Dysentery 275 210 215 14l 201
Food Poisoning 17 10 6
Data Source: Baguio Health Department
b) Sclid Waste Disposal

The report on the "Feasibility Study for Solid Waste Disposal Sys-

tems for Baguio City and La Trinidad, Benguet" prepared in 1987 states

that:

For Baguio City, 752 of the population is served by the éxist»
ing collection system. Approximately 88,770 persons are served out
of the total population of 118,611. The existing collection fleet
consist of six dump trucks which were acquired between 1969 and
1978. The collection truck is designed to carry 7 cu.m. of garbage
per trip. Fach truck could make two round trips psr day betwéén the
collection area and disposal site. The existing collection rate
averages 1.62 litersyperson-day which is 40-60% lower than the
average solid wasﬁes generation rate in Philippine Cities of similar
state of development as Baguio City. Actual sampling from'fesi-_
dences carried out on February 7 to 11 showed an average golid waste
genervation rate of 1.13 to 1.8 kg/person-day. The average wastes
density for residential areas is 400 kg/cu.m. Hence, the average
solid waste generation rate in terms'qf_volume is 2.83 to 4.5
liter{person-day which would make it equal to typicai soiid=waste
generated in other cities. The uncollected solid.wgétes_areﬂoften.
dumped, burned in the backyard or used as fiiling'ﬁaﬁefials.' Fur-
ther, improvement in the collection efficiency wduld'inVolvé'in-
creasing the collection area by lOZ.sihce the remaining 157 of
Baguio City are inaccessible. The solid waste density of 400
kg /cu.m. would decline in the future due to extensive usé of plastic

and paper compared to banana leaves as wrapping materials,



The open dump at Irisan along Naguilian road is a health
hazard to downstream communities specially the densely populated
towns of La Union Province. The garbage are washed out to the Na
guilian River during heavy rains. Leachate is a serious problems
due to the limestone formation in the immediate vicinity of the open
dump, During summer meonths the smoke from the bﬁrning garbage is a
nuisance and a hazard to the traffic along the national highway. In
‘addition to the odor and smoke problem, particles of garbage are

blown by the wind to nearby residences and tourist resorts.

“Two of the collection trucks for Baguio are more than 15 years
old which are operated beyond its useful life. Those trucks includ-
_ing:the Tsuzu States body truck abQuired from the Water District
will have to be phased out or utilized only for the market areas.
 The Othéf three collection trucks will have to be phased out in
1988. " Due to the folling terrain of the service area the trucks are
depreciated faster than in flat areas. La Trinidad will need one
new truck with ten cu.m. capacity and one small jeepney. The

- present dump truck is non-serviceable.

Collection efficiency is lowered by garbage scattered along

the roadside and open areas. The collection crew have to sweep the

' garbage before they load it into the trucks. Garbage are scattered
due td failure of the collection crew to collect the garbage regun

larly due to breakdown of the trucks,

The City has 'an affluent natural envivonment, the condition of
rivers has been becomihg worse.. The major causes of pollution are inflow
of sewage, and dumping of garbage. Sewage inflow, will be improved re-
mafkably with the implementation of the Project, however, the environment
of riﬁérs will noﬁ be improved as long as the solid waste disposal condi-
tion is léft as it is. It is recommended that comprehensive measures
‘against the solid waste disposal problem be taken immediately involving
reinforcement of collection capacity, solution of access problem, enlight-

enment of people's awareness, etc,



3.3.3 Water Pollution Condition in the Balili River

Water quality analyses on the Balili River were conducted during the
field survey period. Measuring points are shown in Figure 3-3-4. Results

of analyses are compared with the results obtained in 1984 in Table 3-3-5.

The M. Roxas Creek originating from the vicinity of the Baguio Water
District runs along M. Roxas Street joining creeks of Teachers Camp, Leon-
ard Wood, Pacdal, A. Rimando, and.Magsaysay-aﬁd flows into the Balili
River together with the Ferguson Creek. Those creeks have previbusly been
clean due to the inflow of spring water but are now heavily polluted with
the inflow of sanitary sewage that leaked'ffom the_éxisting sewer system
and direectly discharged from the houses. The M. Roxas Creek with a BOD
value of 62 mg/l at Point 1 beside a hasketball court in Teacher's Camp,
is polluted to 170 ﬁg/l at Point 2 downstream immediately after joining
the Teacher’s Camp Creek which receives waétewater from Hotel Hyatt Ter-
races Baguio. . The water quality of the M., Roxas Creek is then improved
upon joining the Pacdal Creek which is the only creek left which not so
polluted and worsened to 170 mg/l at Point 5 ubon joining the A. Rimando
Creek, which passes through the densely inhabited area of the Aguinéldo
Park and has a value of 243 mg/l at Point 4. The Creek joins the Magsay-
say Creek which receives wastewater with a BOD value of 490 mg/l at Point
6 from the city core or the business section and flows into the Baliii

River.

The Ferguson Creek, the water quality of which is il mg/l in BOD at
Point 7 but changes hourly, dlso joins the-Balili.River. The samﬁle.at
Point 8 is an overflow from the manhole and has a BOD value of.165 mgll.
The Balili River shows 150 mg/l in BOD downstream of the sewage treafment

plant.
The results of the survey. in April 1990 shows almost the same trend

as that in February 1984, though it should be noted Lhat the creeck water

always varies in appearance and quantity,
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Table 3-3-5 Results of Water Quality Analysis

Parameter Temp. pH CRP 58 WHg-H T-N cl Do coD. BCD

°G aV wgfl wmgfl mgfl wg/l ngfl wgfl. g/l

1. Teacher’s Camp¥® 22.8 7.05 - 190 - - - 0 o7 62
Basketball Court - - - - - - - - - -
2. Teachers's faup 21.7 7.1 - 210 - - - 1.0 111 170
Bridge 19 T.46 =50 10 6.00 21.6 150 0 40 18

3. Drookside - - - - - - - - - -
22.5 8,04 104 6 0.10 0.7 82 7.9 10 1.2

4, Rimand Rd.* 23.2 6.95 - 450 - - - 0 173 234
(Upstreain) - - - - - - - - - -
5. Rimand Rd.* 23.7 7.1 - 200 - - - 0 109 170
{Downstream) - - - - - - - - - -
6. Magsaysay 22.2 6.8 Co- 1,020 - - - 0 1262 490
Private Rd. 2Z 7.66 180 530 7.00 74.6 266 . [¢] 520 i9%0

7. HMagsaysay 21,6 7.05 - .10 - - - 4,7 16 11
Bridge 22 7.52 -18 3 1.70 4.6 159 Q 40 60
8. Pines Hospital* 22.6 7.35 - 230 - - - 10% 163
21 7.01 ~220 140 8.30 55.8 196 260 120
9. Banitary Canp 21.1 6.9 - 370 - - ) - \] 98 150
22 7,37 ~-150 460 7,30 125.0 242 a4 700 310

Upper: Sampled on Apr. 5 (not *-marked) and il (*-marked), 1990
Lower: Sampled on Feb, 15, 1984 for field analysis {Temp., pH and ORP} and on Feb. 16,
1984 for laboratory analysis (other parameters)

3.4 Outline of the Sewerage Sector
3.4.1 Sewers

The study area is on undulatlng land as stated in Section 3.2.1
"Topography", and leans to the p01nt where the La Trinidad Road, admlnis-
trated by the national government, passes through to La Trinidad. . The

BSTP is located near the city houndary on the other side of the Balili

River opposite the La Trinidad Road. Hence,.the sewage dischargéd-within_

the Balili River Basin can be collected and transported to the BSTP by

gravity. However, a road network does not always exist along creeks, even

if a road runs along a creek, it sometimes detours and is at a higher
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elevation, thus the longitudinal profile of roads have undulations not
1ike.creeks. Consequently, in case sewer pipes are installed under roads,
depth of sewer should be such that collected sewage will flow to the BSTP
by gravity.

Sewer constructed before the War were broken or washed out by heavy
rains at many places as shown in Figure 3-4-1, and sewége has been flowing
into creeks. Concrete pipes for buried sections, and steel or cast iron
pipes for exposed sections including bridge sections were used. Invert of
conrete pipes are rough due to erosion and corrosion, and have been dete-
riorated. Steel pipes are severely corroded and having holes in their

walls.,

Replacement of sewer lines has been executed partially in line with
~the concrete paving of roads from 1983. However, this replacement was
executed for concrete pipes only, and steel pipes remained as is. These

replaced pipes have not had any problems as yet.

Some sewer pipes on river crossings were bridged without any pier or
suppoft. For small creeks, however, crossing on posts is common. There
used to be cable-suspended wire-hanging sewer pipes but at present, only a

few exist.

Principal sewer route is shown in Figure 3-4-1 with the location of
washed out or damaged sewer pipes indicated. Tt can be understood from
the figure that only the sewage discharged from the area of Sanitary Camp

- and Aurora Hiil flow into the BSTP.

In some asreas located at places lower than the roads with sewer
Ppipes, sewer pipes are installed separately, however only a few sections
aré-wo:king. The sewer pipes installed out of roads mostly exist in pri-
vate lands and some of them run under the houses. The route of the sewer
- pipes in the ﬁusiness Section were changed to connect with drainage pipes

because of the insufficient flow capacity of the sewer pipes.



Seoeet—s . Major Sewer
{constructed before World War II)

pe—t—e  Major Sower

-y
H\/j 7 ~ (constructed In 1980's)
},‘{' eivdedwnsn2  Broken, Washed out, and
\J

i Miasing Portion

y )() r——ra  Hivors/Creeks

\? Figure 3-4-1 Existing Sewer System
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3.4.2 Sewage Treatment Plant

The Baguio Sewage Treament Plant (BSTP) constructed as a grant-aid
project of ;he Japaﬁese Government. was inaugurated in March, 1987, and is
preséntly in good condition. Present sewage inflow ranges between 1,400
and Z!AOOfcu.mlday in dry season (November to April), and 2,500 and 5,000
cu'ﬁlday in rainy season (May to September) as shown in Figure 3-4-2 which
obv1ously implies the existence of rain water intrusion (See Table 4 in
Appendix 6). (The operatlonal condition from February to March, 1990
seems to be abnormal and it should be ignored in consideration}. Design
treatment capacity of the BSTP is 8,600 cu.m/day, thus it is operated
under ‘the 1oad of 16 to 287 of its capacity.in dry season. There are 4
'oxidation dltches as main fac111t1es Though the 1-ditch-operation is
enough_qon31der;ng its treatment capacity, 2 ditches were operated at the
same'time of fipld survey (April, 1990). Power consumption ranges between
250 dﬁd 510'kwhlday, and the power éonsumption per 1 cu.m of sewage inflow
Waé 0.15 to O.i?_kwh in dry season and 0.08 to 0.20 kwh in wet; It has a
tendency to-dec:ease according to the increase of sewage inflow (refer to

Table 5 and Table 6 in Appendix 6},

‘Water quality analyses on pH, transparency of the influent and efflu-
ent,'aﬁd pH and SV of the mixed liquid in the oxidation ditches are con-
ducted every day in general. Analyses on T-BOD, S-BOD, T-COD, §-COD of the’
infiuént-gn&feffluent;in.2 to 4 times a month, and MLSS of the mixed liquid
in the Oiidaﬁion'&itcheé_in 3 to 5 times a month have been conducted like-
w1se  Incubating hottles being used for BOD analyses is equipped to cope
with 4 samples at a time (4 bottles each for BOD and DO, 8 bottles in

total_are ‘used for 1 sample).

_Thus, when the analyses on T-BOD and $-COD of influent and effluent
is prepared at the same time, the next analysis could not be conducted
Cuntil S_days has_passed. Table 3-4-1 shows the results of these analyses

(Sée Table 7 in Abpendix 6}).

As to water qualityIOf influent and effluent during the dry season,

in which rain water intrusion is less, it can be summarized as follows:
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Table 3-4-1 Quality of Influent and Effluent in the BSTP

Item Influent Effluent Removal
: : Rate
Number ' Number (2)
of Range Average of Range Average
Samples Samples
‘88 (mgfl) - 17  236-760 458 21 4-30 12 97.4
S T-COD{mg/l) 1 167 167 1 14 14 - 91.6
-§-COD(mg /1) - 1 o1 91 1 16 16 82.4
pH - 36 6.65-7.65 36 5.55-6.60
Frane.(cm) . 36  1.75-4.76 2.67 36 27-30 30
T_BOD(mg/l) 12 142-447 300 13 224 12 6.1

§-BOD(mg/l) 13 51-310 160 13 2-26 13 S 91.9

The result of these water quality analyses shows:

- High SS, T-BOD, and S-BOD of influent such as 458 mgl/l, 309

mg/l, and 160 mg/l respectively even in average.

- . These were treated to less than 20 mg/l, and average removal

“rate exceeds 90Z%.

_ Draw -of f of the excess sludge from final sedimentation tanks is not
‘being dbne,at'present; the sludge in the tank is returned to oxidation
‘ditches by retﬁrn sludge pumps with a rate of 10 minutes 3 times a day.
‘Based on the experience of the City, the treatment efficiency become
.worées when‘the'MLSS of oxidation ditch become less than 3,000 mgf{l, and
ﬁétter ﬁhgn_the MLSS is over 4,000 mg/l. Present operation method is in

line with this goal.

The BSTP also'acaepts water quality analyses from outsiders mostly
involvihg the Department of Environment and - Natural Resources. (DENR) .
Besgides the.BSTP. the St. Louis University is capable of conducting water
quality analyses; but_the govérnmental agencies prefer the BSTP due to the

'loﬁer'fates-of the charge for analyses which are as follows:



BOD B 150/sample

coD B 100

58 B .50

Bo B 60 . ) _

pH B 50 (in-situ analysés)'
Transparency R 10 '

3.4.3 Organization and Management of the Sewerage System

The Office of the City Mayor which is indirectly in charge of the
management of the BSTP consists of the following 6 divisions directly

under the control of the Mavor:

- Administrative Division

- Personnel Services Division
- special ‘Services Division

- Public Services Division

- Civil Security Unit

- EmergencyfCasual Employees

An organization structure of the BCG is preseﬁted_in Figure 3-4-3.

The Public Services Division has two sections, the inspection Sec-
tion and the Sewerage Section. The Inspection Section is iﬁ_charge of in-
spection on the mechanical, electrical and plumbing equipment and facili-
- ties of houses and buildings, and maintenance of street lights,  The
Sewerage Section is in charge of operation and maintenanée of sewerage

system.

- Though the prescribed number for the Inspection Section is 16 and 1l
for the Sewerage Section, 4 and 5 positions are #abant reépectively. Mrs.

Catherine A. Buccat, Senior Safety Engineef, manages both sections,

-The BSTP has & staffs in charge of civil'ﬁork,~machinery; electric
equipment_and water gquality respectively, and 2 laborers for cleaﬁihg:of
grit chambers and final sedimentation tanks. The staff in charge of water
quality always stays in the BSTP.and'should the need arise, the staff in

charge of civil works is also called on the cope with matters on machin-
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ery, electrical equipment, and water quality. . He however belongs to the
Inspection Section and is seénior plumbing inspector" He is familiar with

not only the sewage treatment plant but sewer systems as well.

The present management system of Baguio City for sewage works has

the following problems:

0 The sewerage section'is.only ohe of_seétions in fhe office of
the City Mayor and its works are ﬁbt-clearly distinguished
from those of the inspectibn sec;ioﬁ'whigh-belpngs to the
public services division as well as the seﬁqrage section.
Therefore, the staff has two.different kinds of work to do and

does not exclusively work for the sewerage section.

0 Although the sewage charge.is being.cdllected; if is regarded
as one of the City’s revenues and the sewerage_secti0n is
managed with the City general budget. For this reasoh, the
budget for the sewerage section has been feducéd'due to the
financial condition of the Baguio City Goﬁernment or s#lit to

the disaster recovery program.

o The present sewage tariff has not been decided to recover the
actual operation and maintenance cost Which is expected to

increase rapidly by the-impleméntétion of the Project.

o This Project will cover the main facilities but not all: facil-
ities and the City has to rehabilitate the facilltles not to
be covered, However, the present budpget and Organlzation for

sewage works are too weak to do so.

o . The present sewerage tariff will be: presumably transferred
from the flat rate s;stem by type to a meter- rate system In
such a rating system, it is dlspensable for the Bagu;o_CLty_
Government to cooperate with the Baguio Water District: The
City Govefnmént copld'decide the séwerage rate with its own
data in a flat rate-syétem by type but.cannot -by itseif due to
no data in a meter-rate system.: The Water District, which has

‘the data on water supply and a collection system of water
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charge, ma& undertake the collection work of sewerape fee
which will be useful in gimplifying the work of the sewerage

section.
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CHAPTER 4 OUTLINE OF THE PROJECT
4.1 Objectives

The Bapuio Sewage Treatment Plant was constructed as a grant-aid
project by the GOJ to solve the water pollution problem of the Balili
River, and it started coperations in 1987. However, rehabilitation work on
the existing sewer system had to be undertaken to supplement the BSTP but
due to financial constraints only a limited portion was rehabilitated., As
a result, the BSTP is able to treat sewage inflow which is approximately
20% only of its design capacity, and the rest of the sewage flow directly
into the Balili River from leaking points of the sewer system. Thus, the
water pollution problem of the Balili River remains unsolved up to the

present.

The objective of this Project is to improve water pollution of the
Balili River with the rehabilitation of the sewer system and to utilize

the BSTP at its full capacity.

4,2 Examination on the Request
4.2.1 Appropfiateness and Necessity of the Project

Based on the rasults of water guality analysis on the Balili River,
it is obvious that the water pollution status of the river has not been
improved in comparison with the condition in 1984. This matter is also
presumable from the fact that only a part of the sewage discharged from
the service area flows into the BSTP, and most of the sewage discharged
from the service érea including the City proper flow into creeks through
damaged sewer pipes. (Dumping of garbage is one of the causes of water
pollution of the Balili River. However, a degree of influence by decaying

and leaching of garbage is not definite.)

The BSTP with a treatment capacity of 8,600 cu.m/day was inaugurated
in March, 1987, 1Its inflow sewape, however, amounts to only 16 to 28% of
its treatment capacity, and most of the facilities are not in use.

Presently, operation and maintenance of the BSTP is in good condition.
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The existing sewer system in the City covers almost all of the
Balili River basin. However due to breakage, wéshing out, and absence of
sewer pipes in many places, most of the sewage flow into the Balili
River, with the exception of the districts of.Aurora Hill and Sanitary

Camp which are located near the BSTP.

Therefore, the improvement of the water pollution condition in the
Balili River can be expected with the increase of sewage inflow to the
BSTP through the rehabhilitation of the sewer system. However, since the
BCG does not have enough funds, the repair works of the séwer has pro-

ceeded very slowly. Thus, that situation is not expected to improve in

future.

The implementation of the Project will improve this situation dras-
tically, and an immediate effect by the Project is greatiy expected.
Conséquentiy, this Project meets the purpose of the grant-aid project of

the GOJ sufficiently.

4.2.2 Executing Agency

" With the assumption that this Project is a Grant-Aid Project of the
GOJ, the government agencj concerned with the implementation of the
project is LWUA. All planning, institutional and engineering aspects'of
project implementation are LWUA's concern while programming, financing and
construction are uﬁder DPWH. The functions and responsibilities of gov-
ernment agencies for sewerage and sanitation outside Metro Manila are

shown in Table 4-2-1.

It is assumed that the BCG which owns and méintains the existing
sewerage system, and the BWD which will par{icipate in tﬁe operation and
maintenance of the system as partner of the.joint managémént; will coopér;
ate with LWUA. LWUA was the executing agency of thé.BSTP-CQnétruétion
Project in 1984, and it also executed' the study on ﬁhe_improvement of the
sewer system of Baguio City in respbnée to the request of thé-BCG. Theré—
fore, LWUA is well acquainted with fhe sewerage'systém of the City, ﬁnd'is

“very well suited as executing agency of the Project,
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