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PREFACKE

In response to a request from the Government of the Republic of the Philippines,
the Government of Japan decided to conduct a basic design study (supplementary study) on the
Baguio Sewer System Rehabilitation Project and entrusted the stucly 1o the Japan International

Cooperation Agency (JICA).

JICA sent to the Philippines a study team headed by Mr, Kenichi Osako, Manager of
Facifity Planning Division, Planning Department, Sewerage Bureau, Tokyo Metropolitan

Govcrnmenl, from July 29 to August 9, 1991.

The teamr held discussions with the officials concerned of the Government of the
Philippines, and conducted a field study at the study area. After the team returned to Japan,
further studies were made. Then, a mission was sent to the Philippines in order to discuss a draft

report and the present rep'ort was prepared.

T hope that this report will contribute to the promotion of thc project and to the

enhancement of friendly relations between our two countries,

I wish to express my sincere appreciation to the officials concerned of the Government of

the Republic of the Philippines for their close cooperation cxtended to the teams.

November, 1991

(e nsmda Jm%

Kensuke Yanagiya
President

Japan International Cooperation Agency
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LIST OF ACRONYHS AND ABBREVIATIONS
ACRONYMS
BCG Baguio City Government

BENECO Beﬁguet Electric Corporation

BBTP Baguio Sewage Treatment Plant

BWD Baguio Water District

CAR Cordillera Administrative Region

DOLG Department of Local Government

DOH Department of Health

DPWH Department of Public Works and Highways

EfN Exchange of Notes

GOJ Government of Japan

Gop Government of the Philippines

JICA Japan International Cooperation Agency

LWUA Local Water Utilities Administration

MWSS Metropelitan Waterworks and Sewerage System
NEDA National Economic and Development Authority
RPC National Power Corporation

RWSA Rural Waterworks and Sanitation Association
WD Water District



ABBREVIATIONS

ci.m cubic meter

ha hectare

km kilometer

lpced or

l/c.d litre per capita per day
lps or

l/s litre per second

lps/m litre per sécond per metre
mn meter

mg/l milligram per litre

mm millimeter

sq.km square kilometer
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SUMMARY

Bagulo City is located st the central highlands of Benguet Province
at an altitude of 1,300 to 1,600 m, 208 km north of Manila and has an
area of 48.9 km2. During dry seasons, the population of 121,000 doubles

with 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.

Baguio City had a sewerage system with sewage treatment facilities.
However, due to lack of funds, these fscilities were not completed and the
sewer systems could not be utilized since it was aged and badly damaged.

Thus, sewage from these broken sewers was directly discharged into creeks,

With the construction of the Baguio Sewage Treatment Plant (BSTP)
from 1984 to 1986 by the Grant Aid of the Government of Japan (GO0J),
Baguio would have been the first city in the Philippines te be fully serv-
iced by a modern public sewerage system with treatment facilities. Howev-
er, due to budgetary constraints, rehabilitation of the existing sewer
system which was to 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 recognitibn of the urgency and magnitude of the Gity's need, to
help realize the effective operation of the BSTP and to alleviate water
pollution of the Balili River, the Government of the Philippines(GOF) made
a second request for Grant Aid for the rehabilitation of the existing
sewer system. In response to this, GOJ sent éxperts through the Japan
International Cooperation Agency (JICA) in July 1989 to study the existing
condition of the system. Their findings revealed that the existing sewer
system is considerably aged and damaged and the BSTP was not being uti-
lized at full capacity thereby water pollution of the Balili River still
could not be abated,

Based on this, the G0J decided - to conduct the basic design study
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and subsequently JICA dispatched the Study Team to the Philippines to
conduct a field survey from March 29 to April 27, 1990, After the analy-
eis 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 revealed 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 recommended by the

Study Team.

The Project will involﬁe the construction of new sewer mains under
roads or in the creeks and the existing sewers are Lo be connected to the
new maine. 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
donation of équipmént by the GOJ to the GOP for the proper operation and

maintenance of the system.

However, project implementation had to be suspended when an earth-
quake with a magnitude of 7.7 on the Richter Scale hit the north of the
Luzon Island at 4:26 p.m. on July 16, 1990, and caused heavy damages to

hotels, factories and schools in Baguio City.

In April 1991, the GOP requested the GOJ to resume the implemehta-
tion of the Project since the first stage restoration work on damages by

the earthquake had been undertaken.

The G0J decided to conduct a supplementary study to the basié
design study and subsequently the JICA dispatcﬁed the Study Team to the
Philippines to conduct a field survey frbm iuiy 29.t0 August 9, 1991.
After the analysis of data in Japan, the Study Team discussed the Draft

5-2



Final Report with the pgovernment agencies concerned from October 4 to 11,

1991, ‘Thereafter, the Final Report was prepared.

With the supplementary study, it was found that damage to sewerage
facilities including the sewage treatment plant were minimal compared to
other infrastructures. Therefore, the Project shall be implemented in

principle in accordance with the previously proposed plan except for the

following:

o] The sewage line proposed within the area of Baguio Hyatt
Terraces Hotel shall not be constructed since there are no
plans to reconstruct the said hotel, '

0 An intake facility for sewage directly discharged from the
houses along the river/creeks or leaked from the broken exist-
ing sewers upstream of the new trunk sewer network shall be
constructed at three poeints in the river/creeks to ensure
maximum benefits from the Project.

o fwo sets of computers shall be added to the equipment to be

supplied to alleviate the additional workload which accompa-

nies the billing and collection of sewage fees

‘The Project is proposed to be implemented in two stapges, three
months for the detailed design stage and twelve months for the construe-

tion stage.

Upon completion of the Project, 807 of the 10,500 m3/day sewage to
be discharged to the Balili River basin will be collected by the rehabili-
tated sewer 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 dovnstream may
already.utilize the water for wvegetation. 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 proper opera-
ftion and maintenance of & sewerage system could also be learned from

observing the BSTP and its operations. More importantly, offensive odor
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and appearance of Che river environment shall be eliminated and the

living conditions of the residents greatly improved.

In view of the above mentioned benefits to be derived upon comple-
tion of the system, The Study Team strongly recommends the implementation
of the Project under the Grant Aid Program of the GOJ. Furthermore, it is
Baguio City's only possible source of financial assistance since the
project was not included under the Water Supply, Sewerage and Sanitation

Master Plan Program.

The Study Team also recommends that the City consider requesting for
a JICA short-term expert who will train the proposed City staff on the
establishment of a new management system, operation and maintenance of the
sewage treatment plant and rehabilitation of the existing sewers not
incliuded in the Project. And, to finally eliminate all possible sources of

pollution, a complete garbage collection system should be established as

soon as possible.



CHAPTER 1
INTRODUCTION






CHAPTER 1  TINTRODUCTION

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 Isayama, Project Coordination Section,
Sewerage Bureau, Fukuoka Municipal Government as short-term experts to
conduct a study on the existing sewer system of the City from July 11-31,
1989. The study revealed that the existing sewer system is substantially
aged and damaged and it discharges sewage directly to the creeks. Thus,
there is a need to construct 2 new sewer main network for a more effective

sewage collection system.

- Based on this result, the GOJ decided to conduct the basic désign
study from March 29 to April 27,1990 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. fThe study team
discussed the coverape of the project with the agencies concerned and
conducted studies on population, water consumption, condition of existing
sewers and 6perationa1 status of the sewage treatment plant, and possible
sewer main routes. Topographical survey and test pitting were also under-

taken,

After the analysis of the data collected from the field survey, the
Praft Final Report was prepared in Japan. JICA sent another Study Team
Aheaded by Mr. Kenichi'osako, Manager, Design Section, ?lanning Division,
Japan Sewage Works Agency from July 9-15, 1990 to discuss the Draft Final

Report with the agencles concerned.
Based on the results of discussion, the Final Report was prepared.
However, the implementation of the project had to be suspended when

an eérthquake with a magnitude of 7.7 on the Richter scale hit the north

of the Luzon Island at 4:26 p.m. on July 16, 1990 and caused heavy dam-
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ages to hotels, factories, universities and other infrastructure in Baguio

City had to be suspended.

In April 1991, the GOP requested the GOJ to resume the implementa-
tion of the Project since the first stage of have been undertaken. The
GOJ then decided to conduct a supplementary study to the basic design
study and subsequently the JICA dispatched the Study Team to the Philip-
pines to conduct a field survey from July 29 to August 9, 1991. The
Study Team headed by Mr. Kenichi Osako, Manager of Facility Planning
Division, Planning Department, Sewerage Bureau, Tokyo Metropolitan Govern-
ment discussed the coverage of the Project with the agencies concerned,
conducted studies on the damages caused by the earthquake, collected the
latest data on population, water supply, sewerage facilities etc., and
reviewed the effect 6f damages by the earthquakelon the plan previously

proposed.

After the analysis of the data, the Draft Final Report for the
supplementary study was prepared in Japan. JICA sent another Study Team
headed by Mr. Kenichi Osako, Manager of Facility Planning Division, Plan-
ning Department, Sewerage Bureau, Tokyo Metropolitan Government from
October 4-11, 1991 to discuss the Draft Final Report with the agencies

concerned. Thereafter, the Final Report was prepared.

The composition of study team members, schedule of basic design
study, local agencies and officials met with and the minutes of discus-

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

According to the Water Supply, Sewerage and Sanitation Master Plan
of the Philippines from 1988 to 2000, as of the end of 1986, 355,741
households were directly connec;ed to sewerage system. These were in
Metro Manila Area, Baguio City, Zamboanga City, and Cebu City. The exist-
ing sewerage system in Metro Manila Area altogether covers only 750,000
people or 9.27 of the total population of the Area. Amoﬁg these systems,
the City of Manila has the largest sewer system in the Philippines with a
served population of more than 6,000,000 pecple. 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 Cify 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 a
large portion 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 was 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 the National Water Re-
sources Board (NWRB). This plan outlines the objectives, policies,
.strétegies, programs, projects and institutional arrangements of each
.sector. 'The objectives of these sectors are: (1) to provide easily acces-
sible, safe and reliable water supply to the majority of the households

within the shortest péfiod practicable in a cost-effective manner, (2) to
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increase sanitation and sewerage service coverage, and (3) to execute

institutional arrangements in relation to these public services.

In this master plan, the implementation period is divided into two
stages, namely the First Stage covering 5 years from 1998 to 1992, and the

Second Stage, 8 years from 1993 to 2000,

During the First Stage, METROSS I Project in the Metro Manila Area,
and 12 projects in other cities involving 6 conventional 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 Project in the Metro Manila Area, and 12 projects in
other cities involving 4 conventional sewerége éystems and 8 sewerage
systems with small bore sewer system and stabilization ponds are pro-
grammed for the Second Stage. The cumulative population served by a
sewerage system in target year 2000 is expected to be a total of
2,950,000 people, 2,700,000 people in Metro Manila and 250,000 people in

other cities.

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

cogt per region for the First Stage.

As shown in the table; project allocation is one system for each
region. For Region I in which Baguio City is located, one sewerage system
with stabilization pond is programmed to be constructed in 1990. For the

Second 5Stage, the number of ellocated projects per region is also one.

As of the end of July 1991, no project in Table 2-2-2 has been

implemented due to budgetary constraints.
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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 11T IV v VI VII VIIf 1IX X XI XII

1988 - - - - - - - - - - - - .
1989 - - - - - - - - - - - - -
1990 B - - c B - C - - - - - 4

10 - - 240 . 10 - 240 - - - - - 500
1991 - B G - - C - R - - - - A

- 10 240 - -~ 240 - 10 - - - - 500
1992 - - - - - - - - B B C C &

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

Total 1 1 1 1 1 1 i 1 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 Regquest

Baguio City is located at the central highlands of Benguet Province
at an altitude of 1,300 to 1,500 m, 208 km north of Manila and has an
area of 48.9 sq. km. During dry season, the population of 121,000 doubles

with the influx of tourists.
The City, with its rapid development, is facing a déunting préblem.

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 II by the Americans, but at that time, collected sewage were dig-
charged directly into the rivers without treatment. TIn the early 70°s,
water pollution of the Balili 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. . However, construction was stopped

due to lack of funds.

In 1984, in response to the request of the GOP, the GOJ decided to
conduct the basic design study on the Bapuio Sewage Treatment Plant (BSTP)
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 BS8TP. The detailed engineering design and construction work of

the BSTP were carried cut from 1985 to 1986.

The BSTP was finally put into operation in 1987 but is presently
treating an average daily inflow of only 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 ¢O0J that rehabilitation work on the existing sewer
system was to be shouldered by Baguio City. The Baguio 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, Baguio City was able to replace only about
30 percent of the originally planned sewers leaving majority of existing

sewars unconnected to the BSTP.

The present management system of Baguio City for sewage works has

the following problems:

o The sewerage section is only one of several sections in the

pffice of the City Mayor and its works are not clearly distin-
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guished from those of the inspection section which belongs to

the public services division as well as the sewerage section.

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

managed with the City general budget-

0 The present sewage tariff does not include the recovery of
the actual operation and maintenance cost which is expected to

increase rapidly with the implementation of the Project.

o This Project will cover dnly a number of the main facilities
and the City has to rehabilitate the facilities not covered.
However, with the limited budget and 6rganization for sewape

works are too weak to do so.

The Water District under the jurisdiction of LWUA is authorized to
provide, maintain and operate sewage collection, treatment and disposal
facilities under Presidential Degree 198. The legislative body of the
city shall enact a resolution which would contain among others, a state-
ment of intent to transfer any.and all sewerage facilities owned by the
city to- the district. The Water District is familiar with the management
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 including the BSTP with the Baguio City Government

under the coordination of LWUA.

The GOP.recognized both the neéessity to rehabilitate the existing
sewer system and to fully operate the BSTP for abatement of water pollu-
tion in the Balili River-and'the inability of Baguio City to carry for-
ward the work due to financial constraints. The GOP then made the second
request for Grant-Aid from the GOJ for the rehabilitation of the city's

sewer system.

The GOJ decided to dispatch JICA experts to study the present condi-
tion of the sewerage system in consideration of the past Project back-
ground. JICA sent two experts to clarify the reason for the failure to

carry out the rehabilitation work, to prepare the policy for rehabilita-
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tion of the existing sewer system and to provide technical advice on

appropriate operation and maintenance of the BSTP.

Based on the result of the study, the GOJ decided to conduct the
basic design study and the JICA dispatched the Study Team to the Philip-
pines to conduct a field survey from March 29 to April 27, 1990. After
the analysis 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 contents of the project requested by the GOP and confirmed by

the team were as follows:

0 rehabilitation and expansion of a city sewer systwm including
a pumping station (stipulated in the applicaﬁion form)

o supply of equipment (reguested in the letter dated June 4,
1990 under joint signature of the BGG and the BWD)

The basic design study conducted by the Study Team revealed 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 (ILWUA) has been designated
as the executing agency in the construction stage to be suppoerted by the
Baguio City Government (BGG) 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 recommended.by the

Study Team.

The Project will involve the construction of new sewer mains 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
suppiemented by new sewers. Another component of the Project is the
donation of equipmeht by the GOJ to the GOP for the proper operation and

maintenance of the system.
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However, when the earthquake hit northern Luzon on July 16, 1990,
hotels, factories and schools in Baguio City were heavily damaged. Conse-

quently, project implementation had to be suspended.

In April 1991, the GOP requested the GOJ to resume the implementa-
tion of the Project since the first stage of restoration work on damages
caused by the earthquake had been undertaken. Based on this, the GOJ
decided to conduct a supplementary study to the basic design study and

JICA sent the Study Team to the Philippines.

There was no change in the contents of the request by the GOP.

2-8



- ~ CHAPTER 3
~ OUTLINE OF THE PROJECT AREA






CHAPTER 3 OUTLINE OF THE PROJECT AREA
3.1 Locatlon 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 Bapuio 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. vis Bauang, La
Union, (2) Sto, Tomas Rd. (Marcos Highway) via Agoo, La Union, and (3)
Kennon Rd. through Pangasiﬁan. From Manilﬁ, Kennon Rd. is the most trav-

eled route.

However, these roads were rendered impassable by the earthquake on
July 16, 1990 and Naguilian Rd. and Sto. Thomas Rd. were passable after-
ward by restoration works. ZKXennon Rd. has been finally passable in Sep-

tember 1991.

Naguilian Rd. and Sto. Tomas Rd. are badly damaged. Sto. Tomas Rd.
with a steep slope has big rocks that are exposed on the slope and which
may fall down at any time. It is therefore dangerous tc pass Sto. Tomas
Rd. especially in the rainy season. While Naguilian Rd, with a loose slope
has less .danger of slope failures it takes 40 minutes more from Manila
than Sto. Tomas Rd. Trucks which convey construction materials and equip-

ment use thié road.
3.1.2 Population

The histofy of Baguio City substantially began at the time when the
Philippine Commission, which ruled the Philippines as a colony of the
United States'qf America, passed s 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.
¥y
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With development of Baguio City and as its name came to fame, popu-
lation increased rapidly to 24,000 people in 1938. Although population
increase ceased temporarily due to World War II, it grew again considera-
bly 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 the
1980's, population growth slowed down, and population in 1985 was recorded

at 137,000 (refer to Table 3-1-1 and Figure 3-1-1).

NEDA projects that the future population growth rate of Baguio City
will slow down continuously. The future population is projected at
172,900 in 1995 (2.1Z) and 187,300 in 2000 (1.6%). The future population
of 129 barangays in Baguio City was also projected in accordance with the

above mentioned projection.

According to the national population census conducted on May 1990,
Baguio City has a total population of 183,102, a family population of
179,588 and  households of 36,533 way over the projection of the NEDA-CAR
which pléced the annual growth rate of population at 2.54% for 19851990
compared to the actual rate at 5.91Z, the biggest growth rate since 1918
(the growth rate of population for 1903-1918 was 17.46%).

With the same annual growth rate for 1991-2000 as used by NEDA-CAR,
the future population is forecast at approximately 203,000 in 1995 and
207,000 in 2000, respectively.

Approximate population within the sewerage service area can be
estimated by comparing the boundaries of barangays to the present sewerage
service area. Served population in barangays spreading on the boundary
line of the service area was estimated taking jinto account the ratio of
served and unserved areas and the distribution condition of houses. The
Population within the service area in 1990 is estimated at.76}888 as shown
in Table 1 in Appendix 6. It is equivalent to 42.0% of 183,102, the total
population of the City.



Table 3-1-1 Population Growth in Baguio City

Year Actual Projected
(1) (2)

1503 489

1918 5,46k(17.46)

1638 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 119,009 (4.08)

1985 137,427 (2.92)

1990 183,102 (5.91) 155,755 (2.54)

1995 172,873 (2.11) 203,152 (2.11)
2000 187,263 (1.61) 206,504 (1.61)

(1) Estimated by NEDA-CAR based on population data by 1980.

{2) Estimated by the Study Team with the same annual growth
rates as used by NEDA-CAR

Figures in  parenthesis show the annual growth rate in

percent.
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3.1.4 Major Industries
a) Agriculture

Agricultural production was placed a£ B36,344,580 in 1985, out of
which 85% or $31,220,500 was derived from the production of livelihood and
poultry and the remaining 15% or 85,124,080 from crop produétion as shown
below. Agricultural production structure is tightly connected with Baguio

City as a consumer aresa.

— Livestock and Poultry 4+ Hog

Prod. | £23,760,000
£31,220,500 |— Chicken
83,190,000
Horse
®2,000,000

Others
82,270,500

Agricultural Prod.d
236,344,580

T

L_ Crop Prod. Vegetable (Chayote, camote,

]
B5,124,080 | cabbage, Habitchuelas,etc.)

B2,771,980

L— Fruit (Banana, Coffee,

{ Strawberry, etc.)

L— B2,067,850

Grain {(Palay, Corn)
B284,250
b) Commerce and Industries

Mineral production in the form of limestone and limestone aggregate

was valued at B644,986 in 1985,

The number of cottage jindustries 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 establishments for wholesale and retail trade, 250 establishments
for community, social and personnel. services, 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 followss
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Total export amount was about 4,600 million pesos (exchange rate:

BP22.42 = US5100, December, 1989).

Table 3-1-2 Amount of Import and Export of the
Beguio City Export Processing Zone

{(Unit: US$ 1,000)

1988 1989 Change (%)
Import 233,198 205,893 -7.55
Export 172,254 183,415 6.48
Balance 50,944 22,478 ~-55.88

c) Tourists

Many people visit Baguio to enjoy its comfortable climate and beau-
tiful scenery. It is said that the populétion of Baguio is inflated to
two times the ordinary level at the peak season which is usually during
Lenten period. The number of tourists in Baguio City has doubled in the
past 4 years as shown in Table 3-1-3. In this table, a tourist is defined
as a person who stays in lodges listed on Table 3-1-4. The capacity of
accormodation, however, almost remains unchanged as shown in Table 3-1-3,
In the City, the tourists alsc stay in ordinarf houses. Thus, the number

of tourists recorded on statistics is different from actual condition.

Based on statistical data, the monthly number of tourists did not
fluctuate very much through the year 1985, and its peak was reﬁorded in
December, Christmas season., in 1989, the fluctuation pattern of tourist
arrival quite changed. The difference between months became conspicuous
and a protrusive peak was found in April, the month including Holy Week.

In general, peaks of tourist arrival occur in April and December.

However, the nﬁmber of tourists has decreased due to heavy damages
brought by the éarthquake to hotels as shown in Table 3-1-3. For the first
half of 1990, the population of tourists was 122,225, 38,091 in the second
half of 1990 and 68,062 in the first half in.1991 way below the level in
the previous jear. The demolition work on the destroyed hotels including
Baguio Hyatt Terraces Hotel has.beeﬁ currently going on and taking too

much time to complete.



Table 3-1-3 Monthly Rumber of Tourists

1985 _ 1989 1590 1991

Month -
{pers.) (%) (pers.) (%) {pers.) (Z) {pers.) ()
Jan. 15,542 7.1 43,328 9.5 22,569 14.1 9,832
Feb. 16,289 7.4 32,204 7.1 19,210 12.0 11,995
Mar. 18,424 8.4 38,635 8.5 17,983 11.2 11,856
Apr. 23,271 10.6 86,651 i9.0 28,688 17.9 12,828
May 21,388 9.7 46,486 10,2 18,768 11.7 11,857
Jun. 13,992 6.4 76,717 5.9 15,007 9.4 9,684
Jul. 17,470 7.9 37,468 8.2 3,367 2.1 '
Aug . 14,623 6.6 12,735 2.8 1,462 0.9
Sep. 14,657 6.7 8,131 1.8 1,636 L.0
Oct. 15,215 6.9 42,557 10.4 11,066 6.9
Nov. 20,058 9.1 44,221 - 8.7 2,376 5.8
Dec. 29,055 13.2 31,497 6.9 11,182 7.0
Total 219,984 100.0 455,525 100.0 160,314 100.0
(100) (207) (73)
Data Source: Philippine Tourism Authority, Baguic City
Table 3-1-4 Accomnodation
1985 . 1989
Type
Estab’ts Rooms Estab'ts Rooms
Hotel 22 1,126 24 1,218
Inn 20 563 21 507
Apatel 5 79 5 107
Youth Hostel 2 255 1 ' 5
Lodging House 18 340 14 292
Motel 1 8 1 8
Resorc 1 28 1 Z8
Pension House 6 a9l 7 91
Condominium - - 1 3z
Total 75 2,490 75 2,288

Data Source: Philippine Tourism Authority, Baguio City

3.1.5 Socio-Economic Importance of the Project Area

Benguet Province where Baguio City.is located, once belonged to
Region T with 6 other provihces, namely, Ilocos Nbrte, Iioéoé Sﬁr, La
Union, Pangasinan, Abra, and Mountain Province. In 1989, however, Benguet
Province was iﬁtegrated into the Cordiilera Administrative Region (CAR)
with other same-racial provinces located in mountainous areas, namely,

Abra, Ifugac, Kalinga-Apayao, and Mountain Provinces.
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Though Baguio City occupies less than 12 of the Cordillera Adminis-
trative Region (CAR), 13.71% of the total population dwells there leéding
to the provincial level as shown in Table 3-1-5. Population density of
Baguio City is outstanding 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 Growth Rate Land 89 Pop.
ProvineefULLy  —eereemcmmmmmmman e mem—ecmlloo MeMeSoSSmamSses Sesedsooseme SSmSneeS oo Bengity
Level Dist. Level Dist. Level Dist. *87-°88'88-'89 Area Dist,

(%) B (%) (%) (%) (sq.km) (Z) (plsq.km)

Abra 175,967  16.47 177,931 16.33 179,770 16.19 1.12 1,03 3,975.60 21.73 45
Banguat 280,485 26.25 286,782  26.32 292,962  26.39 2,24 2.15 2,606.40  14.25 112
Ifugao 128,943  12.06 131,304 12.05 133,624 12.03 1.33 1.77 4,5L7.80  13.76 53
Kalinga-Apayao 222,489 20.82 227,676  20.89 232,786 20.97 2.33  2.24 7,007.60 ° 38.52 33
Mt. Provinsce 115,850 10.84 117,433 - 10.78 118,945 10.71 i.36 1.29 2,097.30  11.47 57
Baguio Civy 144,866 13.56 148,555 13.63 152,193 13.71 2.55 2.45 48.90 0.27 3,112
CAR 1,068,600 100.00 1,089,681 100.00 1i,t10,280 100.00 1.97 1.89 18,293.60 100.00 61

Sourca: HSO-CAR

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

established enterprises in the City being 941 in 10985,

This brisk economic activity is reflected in the Govermment'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.

Results of the Income Decile Survey in Bagulo City place the averape
annual family income of the lst decile at around B12,000. The 10th dec-~
ile, Basguio City shows having an income of B275,000. As an overall aver-
age, Bapuio City indicates an income of B71,000. Thus, the wealth of the
people of Baguio City is outstanding (refer to Table 3-1-10 and Figure
3~1-2). |
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Table 3-1-6 Number of Establishments Based on
Original Business Name Registration

Province 1988 198% Change
(%)

Abra 151 300 98.69
Benpuet 553 868 56.96
ifugao ' - 40 119 197.50
Kalinga-Apayao 83 321 166.27
Mountain Province 22 ' 217 886.36
CAR 849 1,725 103.18

Source: DTI

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

Province ' 1988 1989 Change
(%)

Abra 929 1,502 61.68
Benguet 4,497 6,823 51.72
Ifugao 116 814 601.72
Kelinga-Apayao 292 380 30.14
Mountain Province 98 892 810.20
CAR 5,932 10,411 75.51

Source: DTI

Table 3-1-8 Local Government Income
(Univ: Million Pesos)

Province 1988 1989 Cliange Tafget Accon.
¢ 1989 (3]

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-Apayao 17.269 18.28% 3.91 19.074 95.88
Mountain Province 8,313 7.986 (3.93) 7.295 109,47
Baguic City 73.980 87.747 18,61, 78,090 112.37
CAR 145,286 169.790 16,87 156.076 108.79

Scurce: BLGP-CAR



Table 3-1-9 Local Govermment Expenditure

{Unit: Million Pesos)

Province 1988 1989 Change Target Accom,
(%) 1989 (3)
Abra 11.900 18.365 54.33 14.205 129,28
Benguat 24,725 28,133 13.78 22.578 124.60
Ifugao : 5.032 9.031 79.47 10.346 87.29%
Kalinga-Apayao 16.142 16.336 1.20 17.663 92.4%9
Hountain Province 7.387 7.371 0.22) 7.175 102.73
Bagulo City 70.782 94.654 33.713 72.131 131.22
CAR 135.968 173.89%0 27.89 144,098 120.67

Source: BLGF-CAR
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3.2 Natural Condition
3.2.1 Topography

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

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

The Balill River has its basin in the northern area of the City
where it is divided by the line connecting the Quirino Hill, Quezon Hill,
Dominican Hill, Camp John Hay and Aurora Hill. It has an area of 11.017
sq.km or 22.1Z of the city area. The exit of the Balili River is located
near the north boundar&'between the Quirino 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
bagin. 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 reﬁnant of an old land formation. Camp
Lagoon belongs to the Balili River Basin topogfﬁphicaliy but water cannot
be discharged into the Balili River due to the depressed area and instead
is drained by a sinkhole (vertical cave) into the camp City River Basin.
The Balili River flows north te the direction of the South China Sea at
San Fernande, La Union. Most of the City proper is a part of the Balili

Riwver Basin.

Likewise, the Camp City River has its basin in the western area 6f
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 sg.km including the Camp City area or 29.57 of the City area., The
westerly flowing Camp City River drains into the Gulf of Lingayen at Agoo,

,a Union.

The remaining portion of the City area belongs to the Bued River
Basin which has an area of 24.180 sq.km or 48.4Z of the City area. The
southérly flowing Bued River empties into the Gulf of Lingayen at Dagupan

City, Pangasinan,
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The river basins of Camp City and Bued have steeply sloping hill-

sides with V-shaped ravines which reflect a rapid erosional condition.

3.2.2 Glimate

The climate of Baguio City is classified as Type I of the Philippine
meteorological categories. In this type, there are two pronounced sea-
sons: dry from November to April, and wet from May to October, The
annual average rainfall from 1986 to 1990 is 4,210.4 mm (350.9 mmfmonth)
as shown in Table 3-2-1, Table 3-2-2, and Figure 3-2-2. Monthly average
rainfall during the dry season amouﬁts to 28.0 mm while that of rainy
season is at 673.8 mm. Monthly maximum rainfall is 964.2 mm in July, and
minimom is 11.5 mm ih January. The number of rainﬁ days during the rainy
season amounted to 138 days (75.0%) which means that there is no rain for

less than two days a week.

The most dominant wind direction is southeast during the dry season

and southwest during the rainy season.

Monthly mean temperature ranges from 17.60C in Decembér to 21.50C in
May, thus difference in monthly temperature-is only 3.90C and is otherwise
stable throughout the year., Haximum tempefature ranges between 26.19C in
December and 28.50C in April. Mean temperature in Baguio is lower than

that of Manila by 90C.

Table 3.2-1 Average Climatological Normal (1986 - 1290)

Indicators Jan. Feb, Har, Apr. May Jun, Jul. Rug. Sep. xt. Hov, De¢, Average
Prevailing Wind Direct. SE SE St SE ] W SW s o 5E SE SE 1
Ave, Wind Speed (knot) 2 1 2 1 i z 2 2 2 2 2 2. 2
Precipitation (m1)  16.7 22,4 270 43,9 359 517.7 - 964.2 8739 8312 5161 46.5 155 350.9
Ho. of Ratuy Days (days) 2 3 3 7. m 23 2% 26 25 17 ] 4 4
Vean Ret, Humidity (%) 84 a4 a2 80 28 91 61 92 92 28 98 85 87
Mean Sea Level Pres,(H8S) 1011,3 1010,6 1010,8 1008.6 1007.1 1006.2 1006,3 1005,7 1006.5 1007.2 1003,8 1011.6 1008.4
Pean Tenp, °ty  18.2 18.9 1.4 L2 2M5 0 2L el 197 2.6 9.5 194 - 1.6 195
Normal Wet Bulb Temp.(°C) 15.3 15.5 16.7 18,1 185 182 2.1 180 7.9 1.9 171 15.5 i7.2

27.1

Hormal Max. Temp. (°C) 26.7 25.6 28.2 28.5 21,7 7.3 26.9 2.4 27.0 25.6 7.0 - 26.1

Data Source: PAG-ASA Office, Baguio City
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Table 3-2-2 Climatological Noxmal (1990)

Indtcators Jan. Fab. Har, Apr. May Jun. dui, Aug. Sep. oct Rav. Dec. Average
Pravatltng Wind Direct. SE SE SE SE SE SE W W N SE SE SE SE
Ave. Wind Speed  (knot) 1 "1 1 1 1 2 2 1 ? 1 2 2 1
Precipitat fon (e} 1 6.9 15,7 346.9  1088.1 585.4  1599.9 861.5 1095.0 51.5. B.5 471.6
Ho. of Rainy Days {days) 0 2 Fd 22 24 29 25 23 14 10 3 13
Hean Rel. Humidity (%) 84 83 82 80 a7 ) 92 9 23 51 a2 B4 82 86
Mean Sea Levél Pres,(M3S) 1611.5 1041.6 2011.7 008,3 1007.0 1005.9 1006.3 1004.3 1006.1 1008.9 1008.4 101i.4  1008.5
Hean T(_!mp. (°C) 8.9 19.5 19.4 2l.4 21.6 210 21.4 19.6 19.7 20.9 19.8 18.7 20,2
Norwatl Wet Bulb Temp.(°C} 15.3 16.0 16.4 17.9 18.4 18.1 18.2 18.2 17.7 17.6 iy 16.6 17.3
Horisal Max, Temp. {°C) 27.0 26.7 26.7 29.0 27.3 21.3 27.2 25.0 26.8 7.2 27.0 26.3 27.0
Data Source: PAG-ASA Office, Baguio City
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The youngest rock formation blanketing most of the Baguio City area

is called the Baguio Formation which is dated pliocene.

This formation

consists of interbedded agglomerate, volcanic breccia, tuff breccia,

lapilli tuff, tuff with minor pebbly sandstone, and claystone beds,

This

rock unit is particularly vulnerable to alternation by circulating vola-

tile solution.

Figure 3-2-3,

The geologic section of the Baguio Plateau is shown in

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

soils, naﬁely {1) the Bakakeng Sandy Clay Loam, (2) the Mirador 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, and the Tacdi-

an Loam lies on the central northern part.
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MUNICIPALITY OF LA TRINIDAD- PROVINGE OF BENGUET

TO PANGASINAN
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3.3 Social Gondition
3.3.1 Infrastructure

a) Trangportation

Baguio City has roads with a total length of 336.8 km, of which 69.3
km or 20.62 are administrated by the national government, 150.5 km or
44.7%7 by the city government, and 117.0 km or 34.77% by the barangays. By
surface type, 217.0 km or 64.4% of the road length are asphalted, 16.7 km
or 5.0% concreted, and 103.2 km or 30.6Z unpaved. Out of these unpaved
roads, 86.1%Z or 88.7 km are administrated by barangays.

The damages seen along major roads in Baguib City are outlined as

follows:

a) Naguxllan Road - with a number of slope failures along this road.

Rock failure at KM261- KM262 is especially large.

b) Kennon Road - sinkiﬁg and cfécks were seen near ¥M247. One side
of the road at thls pomnt has a steep slope and on the other side of the
road is pulled out water plpe joint 55 cm. in diameter. ~fhe inner
diameter of the pipe was measured at 75 mm. At a point further to the
Lions Club Welcome Market, 2 mound of rocks caused by slope failure pre-

vents vehicles to go ahead.

¢) Marcos Highway - embankmént failﬁres. scales of which are longer
compared to the first three roads, were seen at several pdints at this
highway. Along KM278-KM277, a little more ahead to the Badiwan Bridge,

gigantic mass of rocks and soil co#ered;the'highway.surfate for about 40

meter long.

Per the CAR report, the total cost of‘damages for roads and bridgés
in Baguio clity is estimated at Pesgo 85 million while for Benguet is about

Peso 606 million,
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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. {PT&T), and Radio Communication of the Philip-
pines ;nc.-(RGPI).

Land transportation offices and their equipment as well as telecom-
munication offices, including radio facilities, antennae, and transmitter
lines were damaged. Post offices were also affected and a number were
reported to he relocated due to the destruction of the office buildings.
For the whole Cordillera region, the infrastructure damage with respect to
transportation and communication is estimated at Peso 51 million, of which

Peso 26 million is the cost of damage in Baguio city.
c) Electricity

The National Power Corporation (NPC) maintains two hydraulic power
plants in the Benguet Province, i.e.,, the Ambuklao and the Binga plants.
Power is supplied from these plants to Benguet province and Baguio city

through 230 kv and 115 kv transmission lines.

_The Benguet Electrid Cooperative, Inc. (BENECO) handles the power
distribution and has about 41,000 connections, including 33,000 connec-
tions in Baguio City. BENECO has 7 substations including 2 substations in

Baguio.

The earthquake brought moderaée damage to NPC's two dams in Benguet,.
In Ambuklao; 1ongitudinal.cracks developed at the crest of 129m high rock
fili dam. More serious damage was found at nearby substation. Lightning
arresters and CCED'(current communication potential devices) failed due to
~strong ground shaking and. falling of bolders in 230 kv switchyard. After
two Weéks from July 16,.the substation was repaired and operations fop
vower from the grid started. On the other hand, in Binga longitudinal
cracks also dévelobéd at the crest of 107 m high rock £ill dam. The
damage was less than that of Ambukilzo.
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Mo severe damage was reported for transmission towers and cables.
NPG started its power supply to BENECO within two days after the earth-

quake using one of the dual lines.

The damage at BENECO was, however, severe. At one of Baguio city's
substations near the Baguio Water District, switch bolts were totally de-
stroyed. Temporary repair enabled the substation to supply power to the

city.

- BENECO started its restoration work on July 17, a day after the
earthquake. As of Aug. 22,.1990, however, about 15Z of the energizable

connections still remain unenergizable shall require total reconstruction.

Per the CAR report, total damages with respéct to power and energy
amounted to Peso 122 million. This amount covers the losses incurred by
NPC and the electric cooperatives in terms of destroyed transformers,

circuit lines, electriec posts, hydroelectric plants and feeders.
d) Water Supply

Water supply service in the City is administrated by the Baguio

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

Water sources consists of 30 déep 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 Ampa:o
III located in Barangay Camp 7 yields 2,104,837 cu.m/year. Based on the
1988 record, around 80Z of total water produced was derived from deep

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-revenﬁe water or unaccounted-for-water
amounted to 4,178,661 cu.m which was calculated at 38.58% of total water
production. As to service connection, out of 18,572 total connections,

only 17,589 were utilized.
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In 1985, actual water production 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 rate of 12 hburs a day only for each of the
five water supply zones. This water supply contrcl may be the reason why
the influx of tourists does not show an increase in the monthly variation
patterﬁ of water consumption,'even in April and DPecember, these months
being peak seasons in Baguio City as shown in Table 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.

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 sewerage service area can be estimated by overlapping of said zone
boundaries on the present sewerage service area as shown in Figure 3-3-3,
As to the zones coveriﬁg the boundary line of the sewerage service area,
the ratio 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 included zones are zones 5, 7, 11, 14, 16, 17, 18,
and.zo, and zones located out of the boundary are zones 3, 8, 9, and 10.
Water consuﬁption in the sewerage service area in 1989 is estimated at
11,252 cu.mfday, and number of service connection at 10,364 as shown in
Table 3-3-3 and Table 3 in Appendix. Population in the sewerage service
area is estimated at 76,888 in 1990 as stated in Section 3.1.2 "Popula-
tion", thus, population in 1989 is estimatrd at 72,597 witﬁ an annual
average growth'rate of 5.912 and population per service connection is

placed at 7.0,

The water supply system in Baguio City suffered heavy damages from

the earthquake which include the following as of August 18, 1990:
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Table 3-3-1 Water Sources of Baguio Water District
WELL SOURCES

Well Depth GCapacity of Pump 1988 Productionm

{m) Installed (GPM}) (cu.m}
Ambiong 107 300 564,377
Amparo I 81 2,200 1,431,291
Amparo I 100 300 96,998
Amparo II1I 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 9z 100 113,478
Evangelista 100 100 65,502
Ferguson 107 100 214,905
Gibraltar 690 80 106,985
Guisad 181 100 146,073
Happy Glenn 120 150 273,811
Harrison 120 150 129,998
‘Idisan 156 159 238,621
Kisad 152 40 1,886
Labsan 87 120 184,287
Market 60 40 5,699
Milo 206 450 408,544
M. Roxas i09 320 659,247
MRR 74 150 190,145
Pacdal 66 40 44,475
Palos 120 120 N.I.0.
P. Burgos 61 40. 68,028
Ramsey 97 250 210,202
Riverwell 100 80 17,884
Skating Rink 70 40 27,518
Teacher's Camp 106 250 514,355

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

Stage 1 - 765,005 Pumped Km. 8 Réservoir
Stage 8 3 - Gravity Camp 8 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 Idisan 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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Damaged facilitles of the Sto. Tomas Reservoir include the intake
dam covered by landslide, clogged conveyance line going to reservoir,
cracked dam and torn-off hypalon liner. The dividing walls of the Km. 8

Reservoir collapsed and the riprap walls had cracks on the side and bot-

tom,

The transmission line had dam&ges st the 300 m long 250 mm GI pipe
from Sto. Tomas Reservoir, 350 m 1dng 250 mm GI pipe from Amliang Spring,
300 m long 250 mm GI pipe from Ramsey Deepwell, 900 m long 100 mm GI pipe
on Naguilian Rd., 2,500 m long 200 mm GI pipe going to the Baguio Export
Processing Zone and 2,000 m long 50 mm GI pipe on Balacbac Rd..

The deepwells were also damaged by the earthquake. Out of 35 deep-
wells, only 22 wells were'opefational, with onlf about half operating
normally and the other half on an on-and-off basis. The remaining 13
wells were not operational due to damage in structure and equipment. For
example , the collapse of Hilltop Hotel building caused fatal damage to

the its deepwell and pump station.

Pipeline was broken at numerous points other than those mentioned

above.

Those damages has been restored gradually but water supply capacity
has not yet reached to the level before the earthquake. Annual water con-
snmption amounts to 6,656,716 cu.m before the earthguake and 5,643,280

cu.m which is equivalent to 84.4% of the former.

The bulk water consumer whose monthly conhsumption exceeded 100 cu.m .
in only one month in 1989 counted 383 in connection number and 1,288,480
cu.m in annual consumption, out of which nine(9) connections with an
annual consumption of 117;474 cu.m in 1989 stopped to receive water supply
due to the damages by the earthquake. Such consumption was equivalent to
9.12 of bulk water consumption and 2.97 of the total water consumption in

the sewerage service area and has less affect on the design sewhge flow.
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3.3.2 Living Fnvironment
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 public
hospitals. Considering 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 facili-
ties such as District Healfh Centers, Family Planning Clinics, and School

Clinics which cater to the health needs of the population,

The occurrence of fooé and water-borne diseases in the City is shown
in Table 3-3-4., Diarrhea is most 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.

Table 3-3-4 Food and Water-borne Diseases

Causes 1984 1985 1988 1989 S5-yr Ave.
' (1984-88)
Diarrheas - 1,802 1,335 1,983 2,742 1,576
Typhoid Fever 123 189 275 238 198
Dysentery 275 210 215 141 201
Food Poisoning . 17 10 6

Data Source: Bagﬁio Health Department

b} $o0lid 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, 75Z of the population is served by the exist-

ing collection system. Approximately 88,770 persons are served out

of the total population of 118,611. The existing collection fleet
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consist of six dump trucks which were acquived between 1969 and 1978.
The collection truck is designed to carry 7 cu.m. of garbage per
trip. BEach truck could make two round irips per day between the
collection area and disposal site. The existing collection rate
averages 1.62 liters/person-day which is 40-60% lower than the
average solid wastes generation rate in Philippine Cities of similar
state of develoﬁment as Bagulo City. Actual sampling from resi-
dences carrled out on February 7 to 11 showed an average solid waste
generation rate. of 1.13 to 1.8 kglpersoﬁ—day. The average wastes
density for residential areas is 400 kgfcu.m. Hence, the average
golid waste generatibn rate in . terms of volume 1s 2.83 to 4.5
liter/person-day which would make it equsl to typical solid waste
generated in other cities. The uncollected solid wastes are often
dumped, burned in the'bdckyard or used as filling materials. Fur-
ther, imptovement in the collection efficiency would involve in-
creasing the collection area by 10Z since the remaining 152 of
Baguio City are inaccessible. The solid waste ‘density of 400
kg/cu.m. would decline in-the future due to extensive use 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 popuiated
towns of La Union Province. The garbage are washed out to the Na-
guilian River during heavy rains. Leachate is a seridus problems
due to the limestone formation in the immediate vicinity of the open
dump. During summer months the smoke from the burniﬁg 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 Yéars
old which are operated beyond its useful life. Thoée trucks includ-
ing the Isuzu States body truck acquired from the Water District
will have to be phased out or utilized only for the market areas.
The other three collection;trucks will have to be phaséd-out'iﬁ
©1988. Dué to the rolling tefrain of the sefvice_area the trucks are
depfeciated faster than in flat areas. La.Trinidéd wiil need one

new truck with ten cu.m. capdcity and one small jeepney. The
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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 to failure of the collection crew to collect the garbage regu-

larly due to breakdown of the trucks.

The City has an affluent natural environment, the condition of
rivers has been becoming worse. The major causes of pollution are inflow
of sewage, and dumping of garbage. Sewage inflow, will be improved re-
markably with the implementation of the Project, however, the environment
of rivers will not be improved as long as the solid waste disposal condi-
tion is left 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 wvicinity of the Baguio Water
District runs along M. Roxas Street joining creeks of Teachers Camp, Leon-
ard Wood; Pacdal, A, Rimando, and Magsaysay and flows into Ehe Balili
River together with the Ferguson Creek. Those creeks have previously been
clean due to the inflow of spring water but are now heavily polluted with
the inflow of sanitary sewage that leaked from the existing sewer system
and directly discharged from the houses. The M. Roxas Creek with a BOD
value of 62 mg/l at Point 1 beside a basketball court in Teacher's Camp,

is polluted to 170 mg/l at Point 2 downstream immediately after joining
the Teacher’s.Camp Creek which receives wastewater from Hotel Hyatt Ter-
races Baguih. Thé water quality of the M. Roxas Creek is then improved
upon jéining the Pacdal Creek which is the only creek left which not so

polluted and worsened to 170 mg/l at Point 5 upon joining the A. Rimando
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Creek, which passes through the densely inhabited area of the Aguinaldo
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 Balili

River.

The Ferguson Creek, the water quality of which is 11 mg/l in BOD at
Point 7 but changes hourly, also joins the Balili River. The sample at
Point 8 is an overflow from the manhole and has a BOD value of 165 mgfl.
The Balili River shows 150 mg/l in BOD downstream of the sewage treatmént

plant.

The results of the survey in April 1990 shows almost the same trend
as that in February 1984, though it should be noted that the creek water

. always varies in appearance and gquantity.
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Table 3-3-5 Results of Water Quality Analysis

Parameter Temp. pll oRP 83 NHg-8  T-N c1 ) cop BOD

oG nv ngll g/l ngfl- wgft mgfL mg /1 ngl/l

1. Teachexr*s Camp® 22.8 7.05 - 190 - - - ¢ 107 62
Basketball Court - - - - - - - - - -

2. Toachers’s Camp 21.7 7.1 - 210 - - - 1.0 111 i7o
Bridge 19 7.46 =50 10 6.00 21.6 150 O 40 18

3. Brookside - - - - - - - - - -
22.5 8.04 104 [ 6.10 0.7 82 7.9 10 1.2

4, Rimando Rd.* 23.2 6.95 - 450 - - - 0 173 234
{Upstream} - - - - - - - - - -

5. Rimando Rd.* 23.7 7.1 ’ - 200 - - - 0 109 170
{Dovmseream) - - - - - - - ‘ - - -

8. Magenysay 22,2 6.8 - 1,020 - - - 0 262 490
Private Rd. 22 7.66 180 530 7.60 74.6 266 0 520 150

7. Magsaysay 21.6 7.05 - 10 - - - 4.7 16 11
Bridge 22 7.52 ~18 3 1.70 4.6 150 o 40 &0

8. Pines Hospital* 22.6 7.35 - 230 - - - o 109 165
21 7.01 =220 140 8.30 55.8 196 0 260 120

9. Sanltary Camp 21 .i 6.9 - 370 - - - L] 98 150
22 7.37 ~150 460 7.30  125.0 243 0 700 170

Upper: Sampled on Apr. 5 (not *-marked) and 11 {%-uwarked}, 1990
Lower: Sampled on Feb. 15, 1984 for field analysis (Temp., pH and ORP) and cun Peb. 16,

1984 for laboratory analysis (other parameters)

3.4 Outline of the Sewerage Sector
3.4.1 Sewers

The study area is on undulating land as stated in Section 3.2.1
"Topography”, and leans to the point where the La Trinidad Road, adminis-
trated by the national government, passes through to La Trinidad. The
BSTP 1s located near the city.boundary on the other side of the Balili
River opposite the La Trinidad Road. Hencé; the'sewagé:discharged 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
like 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.

o Sewer constructed before the War were broken or washed out by
heavy rains at many placeé as shown in Figure 3-4-1, &nd
sewage has been flowing into creeks. Goncrete pipes for
buried sections, and steel or cast iron pipes for exposed
sections including bridge sections were used. Invert of
concrete pipes are rough due to erosion and corrosion, and
have been deteriorated. Steel pipes are severely corroded and

having holes in their walls.

o 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.

o Some sewer pipes on river crossings were bridged without any
pier or support. 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.

s} Principal sewer route is shown in Figure 3-4-1 with the loca-
tion of washed out or damaged sewer pipes indicated. It can
be understood from the figure that only the sewage discharged
from the area of Sanitary Camp and Aurora Hill flow into the
BSTP,

o In some areas located at places lower than the roads with
sewer pipes, sewer'pipes are installed separately, however
only a few sections are working., The sewer pipes installed

- out of roads mostly exist in private lands and some of them
run under the houses. The route of the sewer pipes in the
Business Section were changed to connect with drainage pipes

because of the insufficient flow capacity of the sewer pipes.
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The damage by the earthquake to a sewer system was less in compari-
son with those to a water supply system. This might be caused by the fact
that sewége had leaked from the numerous breakages of the existing sewers

into the river/creeks, therefore the damage to the existing sewers were

not easily identified.

Three damages to the exlisting sewers are reported; (1) breakage of
300 mm concrete pipe at Magsaysay Rd. due to ground settlement, (2) fall-
ing of 150 mm GI pipe at Rimando Rd. crossing the M. Roxas Creek, and (3)
breakage of 250 mm concrete pipe at Ferguson Rd. due to movement of the

shoulder. Only a breakage at Ferguson Rd. was restored.

The BCG has already replaced the broken steel pipes behind the

slaughter house with other steel pipes to solve the problem of sewage

leakage

3.4.2 Sewage Treatment Plant

Operational condition of the sewage treatment plant before the

earthquake are as follows:

The Baguio Sewage Treatment Plant-(BSTP) constructed as a grant-aid
project of the Japsnese Government was iﬁaugﬁrated in March, 1987, and is
presently in good condition. Present sewage inflow ranges.between 1,400
and 2,400 cu.mf{day in dry season (November to April), and 2,500 and 5,000
cu.m/day in rainy season (May to September) as shown in Figure 3-4-2 which
obviously implies the existence of rain water intrusion.- {The operational
condition from February to March, 1990 seems to be abnormal and it should
be ignored in consideration). = Design treatment-capaéity of the BSTP is
8,600 cu.m/day, thus it is operated under the load of 16 to 28% of its
capacity in dry season. There are 4 .oxidation ditches as main facilities.
Though the lnditch-operation is=enough coﬂsideriﬁg its treatment tapacity,
2 ditches were operated at the same time of field survey (April, 1990),
Power consumption ranges between 250 and 510 kwh/day, and the power con-
sumption per 1 cu.m of sewage inflow was 0.15 to 0.17 kwh in dry season
and 0.08 to 0.20 kwh in wet. It haé a tendency to decrease according to

the increase of sewage inflow.
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LEGEND:

\ eimamen  Bajor Sower
' {constructed betore World War it}
/D »——d——s Major Sewer

Ny )
= { 7 (consfructed in 1980's)
) _ ]{( amuitmaive  Broken, Washed out, and
Miaslng Portion
: /’;,“L.) = Rivers/Creeks :

Figure 3-4-1 Existing Sewer System
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Water quality analyses on pH, transparency of the influent and
effluent, and pH and SV of the mixed liquid in the oxidation ditches are
conducted every day in general. Anélyses on T-BOD, §-BOD, T-COD, S$-COD of
the influent and effluent in 2 to 4 times a month, and ML38 of the mixed
liquid in the oxidation ditches in 3 to 5 times a month have been conduct-
ed likewise. Incubating bottles 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
until 5 days has passed. Table 3-4-1 shows the results of these analyses

(See Table 7 in Appendix 6).

As to water quality of influent and effluent during the dry season,

in which rain water intrusion is less, it can be summarized as follows:

fable 3-4-1  Quality of Influent and Effluent in the BSTP

Item Influent Effluent Removal
Rate
Number Number ' {1)
of - Range Average of Range Average

Samples | . Samples
88 (mg/l) 17 236-760 458 21 430 12 97.4
T-COD(mg /1) 1 167 167 1 14 14 91.6
S-cOD(mg/l) 1 91 91 1 16 16 82.4
pH 36 6.65-7.65 36 5.55-6.60
Trans. (cm) 36 1.75~4.76 2.67 36 27-30 30
T~-BOD(mg/1l) 12 142447 308 13 2-24 12 96.1
S-BOD(mg/l) 13 51-310 160 13 2-26 13 91.9

The result of these water quality analyses shows:

o High §S, T-BOD, and $-BOD of influent such as 458 mg/{l, 309
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mg/l, and 160 mg/l respectively even in average.

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

rate exceeds 907.

Draw off of the excess sludge from final sedimentation tanks is not
being done at present; the sludge in the tank is returned to oxidation
ditcheé by return sludge pumps with a rate of 10 minutes 3 times a day.
Based on the experience of the City, the treatment efficiency become worse
when the MLSS of oxidation ditch become less than 3,000 mg/l, and better
when the MLSS is over 4,000 mg/l. Present operation method is in line

with this goal.

The BSTP alsoc accepts water guality analyses from outsiders mostly
involving the Department of Environment and Natural.Resources {DENR).
Besides the BSTP, the St. Louls University is capable of conducting water
quality analyses, but the governmental agencies prefer the BSTP due to the

lower rates of the charpe for analyses which are as follows:

BOD B 150/sample

COD ® 100

58 2 50

DO B 60

pH B 50 (in-situ analyses)
Transparency P 10

The status of operation and maintenance after the earthquake are as

follows:

The sewage treatment plant has almost no damage by the earthquake.

In this connection, the following are specified:

o Some glasses including a transparency vessel were broken at
the time of earthquake.
! The operation of the plant was forced te suspend for nine(9)
days due to power failure, _
o Water quality snelysis could not be done till the end of
September since the laborﬁtory staff were busy for repair of

their own houses and rescue activity in the city.
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0 The sludge drying beds with a roof was open to residents upon
request of the barangay captains and the people had sleeps at
the drying beds in night and repaired their own houses in

daytime for one month.

The interval of meter reading for sewage flow and power consumption
becomes longer. The meter reading was done once 10 days at longest before
the earthquake but once a month from time to time after the earthquske;
therefore it is difficult to identify the tendency of those daily fluctua-

tion.

Present sewage inflow ranges between 1,050 and 4,350 cu.m/day in dry
season {November to April), and 940 and 4,630 cu.m/day in rainy season
(May to September) which implies the existende_of rain water intrusion
(See Table 4 in Appendix 6). Though the l1-ditch-operation is enough con-
sidering its treatment capacity, 2 ditches were operatéd at the time of
field survey (July, 1991). Power consumption ranges between 560 and 810
kwh{day, and the power consumption per 1 cu.m of sewage was 0.32 to 1.30
kwh in dry season and 0.15 to 1.30 kwh in rainy season. However, those
results are doubtful due to the problem in data as mentioned earlier (See

to Tables 5 and 6 in Appendix 6).

The frequency of water quality analysis is also irregular and ranges
between zero to six(6)} times a month for parameters excluding pH and

transparency.

The average S5S, total BOD and soluble BOD are 296, 184 and 107 mgfl1
in influent, respectively and less than 20 mg/l for each case in effluent

in dry season. The average removal rates are above 90Z.

The Q-day power failure seems to have caused the death of some acti-
vated sludge in the oxidation ditches of Which the concentration was_2,290
mg/l in September when the analysis was ;esumed; but 4,570_mgl1 immediate_
1y before the earthquake. The conbehtrafion was .in an unstable condition
till exceeding 3,000 mg/l in January 1991, then increased gradudlly and
at present has recovered the same'leﬁel as that béfbre the earthquake. The
sludge volume has'beeh.kept at 16 to 207 in 1991 which implies thét the
activated sludge has a good settlability.
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Table 3-4-2 Quality of Influent and Effiuent in the RSTP

Item Influent Effluent Removal
Rate
Number Humber (%)
of Range Average of Range Average.

Samples Samples
55 (mg/1l) 14 160-730 296 14 4,0-38.7 11.6 96.1
T-COD(mgf1) 15 16.8-291 123 14 12.0-25.7 12.2 90.1
S~COD(ﬁgll) 15 57.6-166 70.1 14 2.4-21.6 9.9 85.9
pH_ _ 52 7.35-7.95 51 5.70-7.25
Trans. (cm) 48 2.0-3.5 2.2 49  15.0-304 30+
T-BOD(mg /1) 11 154-346 184 ‘ 12 1.9-17.5 7.7 95.8
S-BOD({mg /1) 11 60.4-197 107 10 4,3-15.9 4.9 95.4

“fhe laboratory staff is now training the students for water quality
analysis who major in sanitary engineering at the request of Baguio Uni-

versity.

3.4.3 Organization and Mahagement of the Sewerage System

The 0ffice 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 Mayor:

- Administrative Division
- Personnal Services Division
- Special Services Division
- Public Services Division
- Civil Security Unit

- Emergency/Casual Employees

An organization structure of the BCG is presented in Figure 3-4-3.
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The Public Services Division has two sections, the Ingpection Sec-
tion and the Sewerage Section. The Inspection Section is in 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 charpe of operation and maintenance of sewerage

system.

Though the prescribed number for the Inspection Section is 16 and 11
for the Sewerage Section, 4 and 5 posgitions are vacant respectively. Mrs.

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

The BSTP has 4 staffs in charge of civil work, machinery, electric
equipment and water guality respectively, and 2 laborers for cleaning 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-
ery, electrical equipment, and water quality. He however belongs to the
Inspection Section and is senior 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:

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 inspection section which belongs to the
public services division as well as the sewerage 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 collected, it is regarded
as one of the City’'s revenues and the sewexrage section is
managed with the City generél budget. For this reason, the
budget for the sewerage section has been reduced due to the
finanéial condition of the Baguio City Government or split to

the disaster recovery program.

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

increase rapidly by the implementation of the Project.

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.

The present sewerage tariff will be presumably transferred
from the flat rate system by type to a meter-rate system. In
such a rating system, it is dispensable for the Baguio City
Government to cooperate with the Baguic Water District. The
city Govermment could decide the . sewerage rate with its own
data in a flat rate system by type but cannot by itself 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
charge, may undertake.the collection work of séwerage fee
which will be useful in simplifying the work of the sewerage

gection.
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CHAPTER 4 OQUTLINE OF THE PROJECT
4.1 Objectives

The Baguio 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 operatlons in 19%87. However, rehabilitation work on
the existing sewer system had to be undertaken to supplement the BSTP but
due to financial constraints only s limited portion was rehabilitated. As
a result, the BSTP is able to treat sewage inflow which is approximately
202 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
waﬁer 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 Appropriateness and Necessity of the Project

Based on the results of water guality analysis 6n the Balili River,
it is obﬁiods 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 oﬁly a part of the sewage discharged from
the service area flows into the BSTP, and most of the sewage discharged
from the service area including the City proper flow into creeks through
damaged sewer pipes. (Dumping of garbape 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.mfday was inaugurated
in March, 1987. Its inflow sewage, however, amounts to only 16 to 28%7 of
its treatment capacity, and most of the facilities are not in use.

Presently, operation and maintenance of the BSTP 1s 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, washing 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 rehabilitation of the sewer system.  However, since the
BCG does not have enough funds, the repair works of the sewer has pro-
ceeded very slowly. Thus, that situation is not expected to improve in

future.

The implementation of the Project will impro%e this situation dras~
tically, and an immediate effect by the Project is greatly expected.
Consequently, this Project meets the purpose of the grant-aid project of

the G0J sufficiently.

4.2.2 Executing Agency

With the assumption that this Project is a Grant-Aid Project of the
G0J, the government agency concerned with_the implementation of the
project is LWUA during the construction period. All planning, institu-
tional and engineering aspects of project implementation are LWUA’s con-
cern while programming, financiﬁg and constraction are under DPWH. The
functions and responsibilities of government agencies for sewerage and

sanitation outside Metro Manila are shown in Table 4-2-1.

4The implementing agency is LWUA during the construction and the BCG
during the operation and maintenance to which the facilities will be
turned over after completion of the Project. The BCG and the BWD, which
will participate in the billing and collection of the'sysiem based on the

agreement with the BCG, will cooperate with LWUA during the construction.
LWUA was the executing agency . of the BSTP Construction Project in

1984, and it also executed the study on the improvement of the sewer

system of Baguie City by request of the BCG. Therefore, LWUA is well

4-2



acquainted with the sewerage system of the City, and has no problem as an

executing agency of the Project during the construction.

The BGG owns and maintains the existing sewerage system including
the BSTP and the new system will compose a part of the system. Hence the
BCG is suited for an executing agency after completion of Project as it

has much experience in operation and maintenance of the system..

Table 4-2-1 Agency Responsibility for Sewerage
and Sanitation out of Metro Manila

e n e mm am e e e B R S E R s A T A it A ke TN R R S WS WA R MR AR AR Ak i W= RS e N TE T R R RN R RS G e = En A U= R P MR e b R ek A= e e kv we R M A

Sector : Sewerage Sanitation
Agencles LWUA DPWH DOH LWUA DOH
’ (Urban Area) (Rural Area)
Function
Planning X C X X
Programming X X X
Financing X X X
Institution X X X
Engineering X c X X
Construction % X X
Operation &
Maintenance WD _ WD RWSA
X - direct responsible € - coordination WD - Water District

RWSA - Rural Waterworks and Sanitation Association

4.2.3 Relation to Similar Projects and Other Assistance Program

Ag stated in Section 2.2, the construction of 12 sewerage systems
during 1st stapge from 1988 to 1992, and 12 systems during 2nd stage from
1993 to 2000 are prograﬁméd outside of Metro Manila based on the " Water
Supply, Sewerage and Sanitation Master Plan of the Philippines 1988-2000",
The Philippines is administratively divided into 12 regions, and one
proiect seem to be allocated per stage per region. Region T, in which
Baguio City 1s located, consists of 7 provinces located in north-western
part of the Luzon Island, namely, Ilocos HNorte, Ilocos_Sur, La Union,
Pangasinan, Abra, Mountasin Province, and Benguet. Since Baguio City is
considéred as a city having a sewerage system, programed new sewerage
systems will be constructed in other cities. ' Therefore, this Project is

not covered under the above-mentioned master plan.



There is no assistance program to be provided by other foreign coun-

tries for the sewerage system in Bagulo City except this Project.

4.2.4 Project Components

The contents of the request on the Philippine side confirmed was to imple~
ment the project as previously planned, which was accepted in principle in

the present plan although including some deletion and addition.

This Project consists of the rehabilitation and extension of the

sewer system and the donation of equipment by the GOJ.

The rehabilitation of the sewer system which was emphasized in the
"BSTP Construction Project in 1984 was not fully carried out due to finan-
cial constraints. This Project will therefore continue to undertake the
supposed rehabilitation including construction of supplemental facilities
in areas where the sewage can not be collected by the existing sewer sys-
tem, and in areas where the existing sewer is insufficient. The intake

facility to take sewage flowing in the river will be also constructed

The equipment to be donated shall consist of the equipment necessary
for the operation and masintenance of the sewerage system. The equipment
donated in 1984 shall still be utilized to complement the new equipment.

4.2.5 Equipment Requested for the Project

It is reguested that the GOJ donate the following equipment to the
GOP for the Project: '

Dump Truck, 2 tom 2 units
Cargo Truck, 1 ton 1 unit
Utility Vehicle 2 units
Transit with tape and rods 1 unit_
Dissolved Oxjgen'Meter 1 unit
Automatic Buret 25 ml 2 unité
BOD Analyzer 1 set
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BOD Bottle 100 ml 200 pcs.
Flow meter 1 unit

Computer Set 3 units

The following equipment is considered appropriate to the equipment

supply.

Transit is an indispensable survey equipment for planning the reha-

bilitationfconstruction of sewers.

For water quality, an automatic buret and BOD bottles have been
donated previously. An additional supply shall be provided to increase the
items that may be analyzed and the frequehcy of analysis. The BSTP still
lacks data on water quality determination by diurnal examination which is
vital to pollution control monitoring. Daily variation patterns of load
and average sewage quality are indispensable for the establishment of an
cperation plan and future expansion plan and can only be obtained from
sewage quality and guantity analysis results. Considering the importancé
of such water quality analyses, the additional request for these equipment

is reiterated.

The dissolved oxygen meter is requested for in-situ analyses, which
is an effective measure for observation of water pollution conditions of
the Balili River. 1In case of bio-chemical analysis in the lahoratory,
water samples shall be conditioned on-site by reagent and DO analysis shall

be done in the laboratory.

In the BOD analysis, DO of water samples are measured first, and then
samples are stored in an incubator for five days. After five days incuba-
tion, DO of ﬁater samples are again measured. The value of BODs can be
obtained by subtracting the last DO from the first PO. The BOD analyzer
can diréctly indicate the daily change of DO of samples in BOD bottles
stored in an incubator. Operation of the BOD analyzer is easy and it is
an effective method of obtaining the qualitative characteristics of sam-
ples: Though this method is not authorized officially in Japan and the
United States of Americé, many analyses and research laboratories intro-
duce thié equipment. This equipment requires CO2 absorbing reagent (KOH)

as consumables. Usually, this reagent is attached to the equipment with
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the required amount for 100 samples, thus another amount for 2 years use
(6 units/week x 52 weeks/year = 624 unlits say 700 units) shall be added

aside from that.

The following which was retained in the previous plan due to the

vague details is added to the equipment supply.

Computer sets mRre requested by the BWD which will undertake the
billing and céllection of sewage fees. The BWD has presently two sets of
cﬂmpﬁter which were used for billing of water charge, however due to the
lack of capacity, the bills were issued in the form of computer output for
one half and handwriting for the remaining half which caused the complaints
in the users. For this reason all of the bills are hand-written at presént
and the computer is used for payroll and inventofy control only. As the
working volume in the BWD is expected to be 507 up by undertaking the
billing of sewage fees, it is necessary to improve the efficiency of the
work by introduction of new computer sets which also make a various kind

of data analysis possible.

4,2.6 Need for Technical Cooperation

Tt is recommended that a JICA short-term expert be dispatched for
three months in around April 1994, when the project is expected to com-

plete, to Baguio to ensure the outcome of the Project due to the following:

o It is the first sewerage management system to be established
in the country having the characteristic of a quasi-public

enterprise.

4] At present, inflow qﬁantity of the BSTP is much less than its
treatment capacity, therefore satisfactory3trea£ment can sﬁill
be undertaken. However, after implementation of the Project,
the BSTP shall be operated at its full capaclty and operation
might. be quite difficult. Expefiencéd engineers on the opera-
tion of oxidation ditches shall be required for technical
instructions on operaﬁiqn and measures égainst abnormal condi-

tions including water gquality.
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o This Project does not cover all of the damaged or troubled
sewers. A part of them will remain as they are and they shall
be repaired or rehabilitated by the BCG in the future. Tech-
nology transfer on the planning of the rehabilitation program

shall have to be conducted.

4.2.7 Basic Policy in Provision of Grant-Aid Program

Baguio City is not only a center of the CAR in the aspects of poli-
tics, culture and economy but a center of politics of the Philippines as
it is called "the Summer Capital". In additien, it is known as ‘one of
prominent tourist resort with its fine nature and comfortable climate.
However, severe pollﬁted conditions of rivers and creeks flowing in the
City spoil the beauty of environment and cause bad odor, and furthermore
it restricts the utilizatibn of river water in downstream. This water
pollutioﬂ is mainly caused by leaked sewage from existing damaged sewers,
and the sewage treatment plant constructed iﬁ 1987 as a grant-aid project
of the Japanese Government has not been operated with its full capacity.
it may safely be said that the water pollution problem will ease after the
rehabilitation of the sewer network so as to convey the leaked sewage to

the BSTP for treatment. Thus this Project may be considered appropriate.

The BSTP constructed in 1987 is operated and managed in good condi-
tion at present. However, due to indistinctness in orpganization and man-
agement system, the budget for the sewer construction and rehazbilitation
has been insufficient, and even though it was already previously allocated,
a part of it has been applied to restoration works for disasters, etc.
Thus, the separation and independence of the organization for sewage works
from the existing organization, and the provision of the necessary budget

and power to it for self-sustenance are strongly felt to be necessary.
The Study Team recommended an alternative plan for a new organization
as to make new independent organization within the administration structure

of the BCG.

The effect of the Project, practicability, capability of the Philip-
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pine government were confirmed as stated above, and the effect by the
Project is proper for the grant-ald system. Consequently, the implementa-

tion of the Project through a grant-aid program is recommendable.

On the assumption that the Project is executed as a grant-aid pro-
gram, the outline of the Project is examined and the Basic Design is
conducted in the following sections. However, as to the content of re-
quest, it seems to be appropriate to change a part of it as stated in the

previous sections.

4.3 Outline of the Project .
4.3.1 Management Structuare

In March 1990, the BCG and the BWD agreed on the joint management of

the sewerage system including the sewage treatment plant as follows:

o The City shall remain the owner of the sewerage system includ-

ing the Sewage Treatment Plant;

0 The City will retain its present employees who will remain as

city employees;

0 The City and the BWD will jointly manage, operate.and-adminisQ

ter the Sewage Treatment Plant and Baguio Sewerage System;

0 The billing and collection of sewerage fees shall be done by
the BWD, except fees which accrued before the signing and

effectivity of this management contract;

0 a public hearing to fix the sewerage fees shall be conducted by

the City in coordination with the BWD;
o All collections must be deposited in a separate fund to be

jointly managed by both parties; in ‘accordance with auditing

rules and regulations; -
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o The salaries of employee, cost and maintenance of operation
shall come from the fund and that 10% of the gross collection
of sewerage and other fees related thereto shall be given to
the BWD for handling fees and the rest of the income shall go
to the City of Bagujo;$however, in the event that the mo income
is derived from the operation of the system, the City shall
agsume the payment of salaries and wages of the City employees;

o This contract supersedes and cancels the temporary agreement
dated December 27, 1989, which was sipgned by the parties, énd
was approved per RES. No. 347-89.

Based on this agreement, the organization shown in Figure 4-3-1 was
planned., 1In this organization, NEDA and LWUA shall participate in "The
Planning, Evaluation and Monitoring Unit" as members of the Unit, and the
present officer in charge of the sewerage system is expected to be Execu-

tive Director.

r } I | | 3
| City Government |-----e-m--= | Baguio Sewerage  |------- | Baguio Water |
| ] | System Management | |  District |
L | { I . i [ 1

l

|
r ! 1
| Planning, Evaluation | {
| & Monitoring Unit | '
L 3 ]

I

— —t ml

| Executive Director
| or Chief Engineer
|

|
|
)

|
|
|

I T ) 1

I l |

|

|Administrative
] Support Svcs.
|

Billing and
Collection

1 |
Maintenance | |Sewage Treatment |
| | Plant Operatio

1o

n |
1

[

Figure 4-3-1 Planned Organization Structure for Management
of Sewerage System (Joint Management)



~In this plen, it is obvious that the new structure will be neither
independent of the City Government nor the Water District, since the City
Government will retain the owner of sewerage facilities and staff members
shall participate in the joint management system while still retaining
their positions at their respective offices. Although the Water District
will undertake the billing and collection of sewerage fees and get the
remuneration in proportion to the gross collection of sewerage fees, there
is no description on how the Water District will concern the construction,
operation and maintenance of the sewerage system and who will pay the
remuneration for their works, furthermore wﬁo will make up the deficit in
case that the cost for operation and maintenance of a sewerage system
exceed the income. Since the board will be composed of both parties,
consequently, responsibility for the management becomes indistinct and

confusion may occur.

To make responsibility distinct, it is recommended that the sewerage
department be established in the Local Government of Baguio City as men-

tioned below.

The Sewerage Section, which belongs to the Public Services Division
which is under the Office of the City Mayor at presént, shall be upgraded
to a Sewerage Deﬁartment, and all business related to sewage works shall
be processed there (Figure 4-3-2). However, billing and collection of the

sewerage fee will be entrusted to the BWD.

Accounting of the Sewerage Department shall be separated from that
of the BCG, and a separate business accounting system will be done. If a
deficit arises, it shall be supplied by the loan from the general account
of the BCG. Profit shall be applied ﬁo the repayment of the loan at that
time and the surplus will be retained as reserve., The sewerage fee shall
be low at first with deficit supplied by the loan from the general account

of the BCG, and then raised step by step in the future.

Functions of each section in the Sewerage_Depaftment shall'be as

follows:

o Administrative Section



- Enactment and revision of the sewerage ordinance

- Budget and settlement of account

- Public relations

- Personnel affairs, salary and etc.

- Public information

- Purchase of materials, contract of construction work
- - Storage of materials

- Management of fixed assets

- Maintenance of buildings

- Arrangement with the BWD

City Mayor ]
i

I 1
Severage Department 0ffice of the City Mayor
]
.| Administrative Section
|| Sewer Construction &
Maintenance Section
— Treatment Section
; ]
General OfflceSJ
Figure 4-3-2 Planned Organization Structure for Management

of Sewerage System (Baguio City Goveroment)

o] Sewer Construction & Maintenance Section

- Installation, direction and inspection of drainage
facilities and flush toilets of houses

- Installation of house connections

- Cleaning and dredging

- Maintenance, repair and improvement

- ~Planning, designing and construction supervision for
sewer systemn

- Survey on users

o Treatment Section:

- Operation of equipment in BSTP
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- Maintenance, repair and improvement of equipment in BSTP
- Maintenance, repair and improvempnt of structure in BSTP
- Sewage treatment

- Sludge treatment and disposal

- Investigation and test on sewage treatment

- Analysis on sewage and sludge

= Water quality analysis on industrial wastewater and so

on
- Installation, direction and inspection of pretreatment
facilities
— 1
| CITY MAYOR |
l_..,__...__'—' 1
F — 1
| PUBLIC SERVIGES |
i DEPT. | (2
L ]
T
}
F 1 ” 1
| INSPECTION | | ADMINISTRATIVE | | SEWAGE |
i ov. | (D { . DIV. | (9 ] DIv, 1
L._____r____! | S ——— | l—l_'_ﬁ_r_l
T ! - — ] [ 1 .
e = — ey
| ELECTRICAL | | PLUMBING | : ! SEWER | | SEWAGE |
| | [ I | MAINTENANCE | | TREATMENT |
{ SECTION | (V) | SECTION | (5) | SECTION | (1) | SECTION | (1)
| [ | - - 1 SO —
i | R | ! |
|1 PLANNING | F——| PEANNING  ](8)
! e {2) | e
}—1 CONSTRUCTIOR | —1 TABORATORY |(3)
| (11} | . | IV
I |
L——| MAINTENANCE {{10) — MAINTENANCE [(3)
SR b1
Figure 4-3-3 Organization Structure for Management of

Sewerage System Newly Proposed by Baguio City Government

This organization is similar to that proposed by the Study Team
except for the inspection division which is originally responsible for
inspection of building equipment and is planned to undertake the inspec- .

tion of house connection works in the new structure.

The number of personnel is expected at 49 persons while 29 persons

proposed by the Study Team. Excess manpower requirement will cause the

4-12



increase of the expenditure for sewage works, therefore it is recommended
to minimize the number of personnel at the begluning for sound management

and augment gradually as required.

Regarding the new organization for sewage works, the BCG has a plan
to coordinate -internally in future and get the approval of the assembly by

May 1992.
4.3.2 Project Plan
a) Main Sewers

As mentioned previously, the existing sewer system constructed
before World War II have been broken, washed out, and heavily deteriorat-
ed. For that reason, a new main sewer will be constructed and connected
to the existing sewers constructed in 1280'e to form a reliable main sewer

"network. Consequently, this network will be operational, loads on exist-
ing sewers will be decreased and the problem of discontinuous sewer line
will be solved. New house connection pipes shall be connected with the

new main sewer network in the future.

When the city was not yet so developed and the houses were few,
sewers were not always installed on roads. When new houses were to be
constructed, the éewer'lines could not be removed so the houses were con-
structed on.top of them instead. Consequently, repailr and replacement of
these sewers became impossiblé. It is a must therefore that new main
sewers be Iinstalled along roads. For sewage discharged from areas lower
than roads, the main sewer will be installed along rivers/creeks. It
will be difficult to connect sewer lines to the main sewer installed in
riverfereeks, therefore manholes shall be constructed for easy connection

and repair work.

- The intake‘facility with a weir will be constructed additionally at
three points in the river/creeks to collect sewage which are directly
discharged from the houses along the river or leaked from.the broken
existihg sewers upstream of the new trunk sewer network, although not

being included in the previous plan
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b) Lateral Sewers

There are many bulk water consumers in the Business Section, business
and commercial center of the City. Most of the existing sewers in this
district were installed before the Var, and they are either deteriorated
or insufficient for the discharged sewage. To supplement these sewers,
new lateral sewers will be installed and existing sewers to be connected
to them.

<) Design Sewage Volume

The design capacity of the sewerage system shall be based on the
design sewage volume of the sewage dischargéd into the system. The treat-
ment capacity of the BSTP was computed at 8,600 cu.m/day (daily average)
for the target year of 1986 with 1983 as.base year. However, four years
from that target year has definitely brought substantial changes which
therefore will reguire further study. The following points shall be

congidered in the review.

. Population in 1989 172,885

a
b. Population within the Sewerage Service Area in 1989 72,597
¢. Population in 1992 _ 190,873
d. Population within the Sewerage Service Area in 1992 80,151
e, Water Gonsumptibn in 1989 (cu.m/day) : 19,303
f. Number of Water Supply Service Connection in 1989 17,830
g, Water GConsumption within the Sewerage'Service Area
in 1989 (cu.mfday) ' 11,252
h. Supplied Bulk Water Amount in 1989 (cu.m/day) 3,530
(=1,288,480 cu.m/year)
i. Number of Bulk Water Supply Service Connection in 1989 383
j. Water consumption per capite per day in 1989 106 lpcd

(= (g~h)/b)
Amount of bulk water consumption (h) 1s excepted from the
water consumption (g} because it.originates from business
activities. _
k. Rate of Sewerage Service in 1989 . : - 852
1. Rate of Collection: _ - . 80%
Rate of flush toilet discharge collected by sewers,
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Using the above data, the planned sewage amount on a dally aversage

basis can be obtained from the following equation:

(80,151 persons x 0.106 cu.m/c/day x 0.85 + 3,530 cu.m/day) x 0.80
= 8,600 cu.mf/day (treatment capacity)

Above celeulation was based on the assumption that tha rate of water
supply service within the Sewerage Service Area will be 100Z in 1992 and
the per capita water consumption, the bulk water consumption and the rate

of sewerage service will not chenge until 1992.

Detailed design computations for the sewer lines are presented in

Appendix 3.

%4.3.3 Proposed Project Facilities

A total length of 19,225 km of sewer lines and 638 manholes are to
be constructed. Besides these, around 190 connection works between exist-
ing sewers and new sewers are expected to be done. Table 4.3-1 presents
in tabulation form the facilities to be constructed for the Project and
which is alsoc shown in Figure 4-3-3. Following is the specific location

and present condition at the proposed sites.
a) M. Roxas Main

M. Roxas Main which covers the eastern and northern parts of the
City starts at a point near Mines View Park, runs westward along Gibraltar
Rd. and Leonard Wood Rd., and then northwestward from Leonard Wood Bridge
along M. Roxas St. to join the existing main on Sanitary Camp Rd. The
three sewer mains of Teacher's Camp, Aurora Hill Creek and A, Rimando
shall be connected to M. Roxas Main. As this line has a steep ascent at

Brookside, the sewer will be partly installed along the M. Roxas Creek.
b) Teacher's Camp Main

Although the stating point of the line was placed at Baguio Hyatt

Terraces Hotel in the previous plan, the line is partly cut and the start-
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ing point is moved to the south entrance of Teacherts Camp due to the
_unknown schedule for reconstruction of the Hotel in this plan. Teacher's
Camp Main runs Teacher's Camp Rd. northward to join M. Roxas Main. Howev-

er, the size and elevation of the sewer at the starting point is set so as

to receive sewage from the Hotel.
c) Aurora Hill Creek Main

Aurora Hill Creek Main will be constructed in the Aurora Hill Creek
to collect sewage from the eastern slope of Aurora Hill and shall be con-

nected with M. Roxas Main.
d) A. Rimando Main

A. Rimando Main will be installed along &. Rimando Rd. across the A.
BRimando Creek and M. Roxas Creek starting from the rotary near the St.

Louis University and comnmnected to M. Roxas Main.
e) Magsaysay Main

Magsaysay Main starts from the rotary of.the Baguio Central Hospi-
tal, runs northward through Kisad Rd., Lake Drive, Chanum S5t., and Magsay-
say Ave. and joins the existing aQueduct_across the Balili River. The
service area of this main include the City core, the Business Section and

the densely inhabited areas.

) Kisad, Harrison, Diego Silang, Session, Abanao, Kayang and Hilltop

Branches

These branches will be constructed to supplement existing sewers in

the Business Section and shall be connected with Magsaysay Main.
£} Ferguson Main
Ferguson Main, the service area of which is the western part of the

City passes through Ferguson Rd., Easter Rd. and the Ferguson Creek and

joins Magsaysay Main.
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Fable 4-3-1

Outline of Facilities to be Constructed

o 0 ke

CELLE L

e

Mﬁnhole {nos,)

Sewer (m)
Hams 0f LIne  momm oo s oo e o e e e e e e e e e e b T o Ml s i
200 250 300 375 450 525 600 Totrl Typs 1 Type 2 'Total
Magsaysay 1,027 45% 317 - 1,512 122 575 4,010 96 7 103
- - - - - 122 229 351
Kised 294 - - - - - - 294 7 - 7
Harrison 296 368 39 - - - - 703 15 - 15
Diego Silang 545 - - - - - - 545 13 - 13
Abanao %5 - - - - - - 395 9 - 9
Kayang 444 - - - - - - 444 11 - 11
$esaion 508 - - - - - - 508 12 - 12
Hilltop 353 - - - - - - 353 9 - i
Forguson - 200 1,222 - - - - 1,222 41 - 41
- - 462 - - - - 462
A. Rimando C. - - 1,129 - - - - 1,129 81 - 31
- - 1,129 - - - - 1,129
H. Roxae C. - - 1,09 - - - - 1,09 50 - 60
- - 1,096 - - - - 1,09 60 - 0
HMagsayaay C, - 855 - - - - 855 53 - 53
- - 855 - - - - 855
M. Roxas 935 469 - 883 - 2,734 - 5,021 121 12 133
- - - - - 607 - 607
Teacher*s Camp - 513 - 146 - - - 659 17 - 17
Aurora Hill C. - - 608 - - - - 608 45 - 45
- - 608 - - - - 608
A. Rimando 400 - - - - - - 400 9 - 9
Total 5,197 2,007 5,266 ,029 1,512 2,836 575 18,442 599 19 618
- = 4,150 - - 129 229 5,108

Note: Lower figures show the length of sewers in crecks and are included in the total length shown in the upper row,
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The intske facility, which was not included in the previous plan,

will be constructed to collect sewage flowing in the creek.

h) A. Rimando Creek Main

This main is to be installed in the A. Rimando Creek to-collect
sewage in the low area between the Holy Ghost Hill and A. Bonifacio st.

and shall be connected to Magsaysay Main,

The intake facility, which was not included in the previous plan,
will be constructed downstream of the confluence with the M. Roxas Creek
to collect sewage flowing in the creek,

i) Magsaysay Creek Main

Magsaysay Creek Main will be constructed in the Magsaysay Creek to
- collect sewage uncollected by Magsaysay Main, then it shall be connected

to A. Rimando Main.

The intake facility, which was not included in the previous plan,

will be constructed to receive collect flowing in the creek.

4.3.4 Outline of Equipment

The total length of planned sewers to be constructed is 18,442 km
with 618 manholés. Besides those facilities, around 190 connection works
between existing and new sewers are expected. The project also involves

the construction of three intske facilities in creeks.

Computer sets are added to the equipment to be granted as follows:
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