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PREFACE

Japan International Cooperation Agency (JICA) decided to conduct the preparatory survey and
entrust the survey to the consortium consisting of Yachiyo Engineering Co., Ltd., Yokohama
Water Co., Ltd. and Crown Agents Japan Co., Ltd.

The survey team held a series of discussions with the officials concerned of the Government of
Philippines, and conducted a field investigations. As a result of further studies in Japan, the

present report was finalized.

I hope that this report will contribute to the promotion of the project and to the enhancement of

friendly relations between our two countries.

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

of Philippines for their close cooperation extended to the survey team.

June, 2019

Megumi Muto
Director General
Global Environment Department

Japan International Cooperation Agency
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Summary

1. Outline of the Philippines

The Philippines consist of 7,109 islands and locate in a zone of oceanic and tropical climate. Its area is
approximately 300 km? and the population reaches around 101 million in 2015. Cebu Island is located
at Bisayas in middle of the Philippines. Its area is around twice wider than Tokyo at 4,422km*. Metro
Cebu having 1,163km? of area and 2,849 thousand of population (2015) consists of 13 local government
units (hereinafter referred to as “LGUs”), and it is the second largest economic zone in the Philippines.

Metro Cebu is located in a zone for high temperature and high humidity through a year. In a period from
May to October, much rainfall is recorded, and over 400mm/month of rainfall is occasionally recorded.

As for geological conditions, sedimentary rocks such as lime stone, sand stone and conglomerate are
widely spread in Cebu Island.

2. Background of the Project

Sewerage system has not yet been introduced in Metro Cebu Area. Onsite sanitation through septic tanks
is, therefore, widely spread in the area. Although septage in septic tanks is necessary to be collected
regularly and treated adequately, septage treatment plants are not sufficiently available. As a result, the
situation causes negative impacts for sanitation conditions and groundwater quality as well as odor in
the area due to long retaining period of septage and / or overflow of septic tanks.

Under the circumstances, to overcome the capacity shortage for wastewater management, LGUs of
Metro Cebu as well as Metropolitan Cebu Water District (hereinafter referred to as “MCWD?”) prepare
a regional goal to treat wastewater adequately at 50% in 2030 and 90% in 2050, in “Mega Cebu
Roadmap 2050” which was prepared in 2015 with a corroboration of Japan International Cooperation
Agency (hereinafter referred to as “JICA”) and City of Yokohama, Japan. It includes an urgent project
to commence the septage management system, which is equipped with a septage treatment plant
(hereinafter referred to as “STP”).

In parallel of Mega Cebu Roadmap 2050, JICA conducted “Pilot Survey for Applicability of Dewatering
Equipment for Septage Management of Cebu City” from 2014 to 2016. As a result of the pilot survey,
effectiveness of the de-watering equipment was reported. The constructed facility as a pilot project was
handed over to Cebu City and functions as the exiting septage de-watering plant.

MCWD is franchised for water supply and wastewater management services in Metro Cebu Area.
Although MCWD provides water supply in 8 LGUs, no sewerage service is undertaken. Since the
wastewater in Metro Cebu is managed by on-site sanitation system, MCWD is required to provide an
appropriate septage management service. As of December 2018, its provision of septage management
service is limited to two (2) LGUs (Lapu-Lapu City and Cordova) located in Mactan Island through a
private contractor activity under Design- Build- Finance- Operation (hereinafter referred to as “DBFO”)
contract with MCWD.

For the remaining 6 LGUs (Compostela, Liloan, Consolacion, Mandaue City, Cebu City and City of
Talisay), the septage is treated in the above mentioned existing septage de-watering plant. The present
management ratio of septage is estimated at only 8.1%. Moreover, the infiltrate generated in de-watering
process has not been treated appropriately.

To improve the septage management conditions and to realize the Mega Cebu Roadmap 2050, City of
Yokohama proposed a project to construct STPs and to procure vacuum trucks for scheduled septage
collection as a Japan’s Grant Aid Project for the 6 LGUs, i.e. Compostela, Liloan, Consolacion,
Mandaue City, Cebu City and City of Talisay. In response to the proposal, MCWD requested the Project
to the Government of Japan in May 2016. The requested components of the Grant Aid is as shown in
Table 1.



Table 1 Component of Requested Grant Aid

Category Component Remark
Facility STP-1 For north of Cebu City, Mandaue City
STP-2 For Liloan, Consolacion, Compostela
STP-3 For south of Cebu City, City of Talisay
Equipment | 57 of vacuum trucks

Source: Request of Japan’s Grant Aid

3. Result of the Preparatory Survey and Contents of the Project

In response to the Grant Aid request, JICA conducted five (5) times of field survey in periods of 1)
November 2 to 25, 2017, 2) January 28 to March 10, 2018, 3) April 22 to 28, 2018, 4) December 2 to 8,
2018 and 5) January 6 to 12, 2019.

As aresult of the surveys, it is confirmed that MCWD is to be the implementing agency and the 6 LGUs
in the Project area are planning to implement the septage collection at 5-year frequency. Moreover,
planned septage collection area is also confirmed for 470 thousand households / entities to be same as
MCWD'’s water service area and its adjacent areas. Based on the proposed plan, the generated septage
is estimated as 565m*/d (2017). The other hand, the presently collected septage volume is evaluated at
46m*/d in 2017 which is only 8.1% of the generated one.

In aspect of water quality, it is confirmed that the effluent of a lagoon equipped with the existing septage
de-watering plant does not comply with the effluent quality standards of the Philippines in biochemical
oxygen demand (hereinafter referred to as “BOD”).

Accordingly, urgency to improve the capacity of septage collection and treatment is confirmed in the
preparatory survey.

To treat the septage, a similar process taken in the existing STP in the Philippines is evaluated to be
appropriate. The similar process means that de-watering is firstly conducted and then infiltrate is treated
before discharge to the adjacent river. Since the effluent quality standards was revised in 2016 by the
Government of Philippines, the Project will introduce an advanced treatment system which is able to
remove nitrogen and phosphorus although less example available in the Philippines.

Year 2030 is proposed as the middle term target of the aforementioned Mega Cebu Roadmap 2050.
However, year 2025 is proposed for the Project considering a principle of the Japan’s Grant Aid scheme
to assist urgently required projects. Furthermore, the planned volume of septage collection is determined
at 392.4m*/d for 100% of MCWD’s water supply customers and 20% of non-customers for water supply
based on following concepts:

- Tariff for septage management will be collected together with ones for water supply to maintain
the accounting efficiency. It is desirable for the septage management customers to be same as
water supply customers.

- Septage collection is also necessary for non-customers of water supply. And it is potential
customers for septage management. To reduce impact of septage to the environment, it is also
necessary to be collected periodically. Accordingly, the Project should have an additional capacity
for the septage of the non-customers of water supply. However, the capacity to be installed
additionally in the Project is for 20% of the non-customers of water supply, because the capacity
is able to be expanded in the future in several steps.

In the original concept of the Project, it was planned to divide the Project area into three (3) as well as
constructing three (3) STPs. However, only one (1) site is available as an appropriate candidate site for
the STP. Therefore, it is selected for the Project that the one STP serves for the whole Project area.

It is remarkable for the identified site for STP that it is in lagoon of the existing septage de-watering
plant. The Philippine side will reclaim it before construction of STP in the Project.

As a result of the survey, components of the Project are planned as shown in Table 2. As for the
capacity of vacuum trucks, it is designed for 332.4 m*/d because maximum volume of collected septage
by the existing private de-sludgers is approximately 60m?/d. Those private activities will be incorporated



with the Project.

Table 2 Components of the Project

Category Purpose Component

Construction of Facility Septage treatment Septage treatment plant (STP): 1 site

(Septage Receiving Area, Biological treatment area,
Administration  building, Disinfection facility:
Capacity: 400m>/d)

Procurement of Equipment | Septage collection 3m?® Vacuum trucks: 21 trucks

9m? Vacuum trucks: 14 trucks
Transportation of de- | 8m? Dump trucks: 4 trucks
watered cake

Soft Component Technical guidance | Technical guidance for management of

for management of | outsourcing works to collect and treat septage and for
septage collection and | enhancement of public awareness
treatment system

Source: JICA Study Team

4. Period and Cost for the Project

This part is closed due to the confidentiality until final verification of the contract of the contractor. The
cost of implementing this Project to be borne by the Philippine side is estimated at JPY 81 million (under
exchange rate of USD 1.00 =JPY111.69 and PHP1.00=JPY2.05).

Implementation periods of the Project are 6 months for detailed design, 6 months for bidding procedures
and 24 months for construction / equipment procurement / soft component.

5. Project Evaluation

Relevance of the Project is summarized below:

(D

2

3)

“4)

)

(6)

The Project is planned in line with NSSMP and it will contribute to achievement of NSSMP,
which is an upper plan in the Philippines aiming at provision of appropriate septage management
systems for all LGUs by 2020.

The Project will contribute to achievement of Mega Cebu Roadmap 2050 in a field of septage
management, which aims at 50% and 90% in population for appropriate wastewater management
in 2030 and 2050 respectively.

In the Japanese assistance policy to the Philippines, “Solving the environmental problems
including water supply and wastewater management fields” is listed. The Project is planned in
line with the said policy.

The Project beneficiaries are the general public which include poor classes in population, and its
population will reach 2.24 million in 2025 within the Project Area.

The objective of the Project is to improve the collection and treatment system of the septage which
may affect the sanitary environment of residents and water environment in Metro Cebu Area.
Implementation of the Project is urgently required to improve basic human needs and living
standards of the residents in an aspect of the human security.

The Project is to collect, treat and dispose with septage safely. It contributes to achievement of
Sustainable Development Goal 6.2.1 (SDG6.2.1), “Proportion of population using safely
managed sanitation services, including a hand-washing facility with soap and water”*.

*According to “Progress on Drinking Water Sanitation and Hygiene 2017 Update and SDG
Baseline” reported by WHO and UNICEF, following measures are indicated as septage
management systems satisfying the safely managed sanitation. The Project which conducts
scheduled de-sludge service is categorized in 2).

1) Treated and disposed of in situ,
2) Stored temporarily and then emptied, transported and treated off-site, or

3) Transported through a sewer with wastewater and then treated off-site.



Effectiveness of the Project is summarized below:

Quantitative Effect

Indicators for expected quantitative effects as well as base lines and targets are shown in Table 3.

Table 3 Expected Quantitative Effectiveness of the Project

Indicator LEEEIND Target (2025)
(Actual record in 2017) 0 3 years later after the Project[]
Number of households realizing the scheduled 4,631 43,702
de-sludge
Volume of collected septage (m?/year) 13,895 109,877
Source: JICA Study Team
Qualitative Effect

Following qualitative effects are expected for the Project.
1) Improvement of Water Environment

a) Because of the scheduled septage collection, effluent quality of septic tanks will be improved
and illegal damping of septage will be reduced. Accordingly, the Project will contribute to
improvement of the water environment in Metro Cebu Area.

b) Infiltrate generated in the STP will be treated to comply with the designated effluent quality
standards. Accordingly, the Project will contribute to improvement of water quality of the river
which is the discharge destination of effluent of the STP (the existing septage de-watering
plant presently).

2) Improvement of Sanitary Conditions for Residential Areas

a) Because of the scheduled septage collection, loading conditions to septic tank will be
appropriate for treatment. It will contribute to reduction of odors in residences / residential
areas.

b) Sanitary improvement will heighten the value of Metro Cebu. It will bring the appreciation of
real estate value and further development of socio-economic activities.
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CHAPTER 1 BACKGROUND OF THE PROJECT

1-1 Background and Outline of the Project
1-1-1 Introduction

Metro Cebu is the second largest economic metropolitan area in the Philippines. Its estimated population
exceeds 3 million in 2017.

Sewerage system, however, has not been introduced yet. Onsite sanitation through septic tanks is,
therefore, widely spread in Metro Cebu. Although septage in septic tanks is necessary to be collected
regularly and treated adequately, septage treatment plants are not sufficiently available. As a result, the
situation causes negative impacts for sanitation conditions and groundwater quality as well as odor in
the area due to long retaining period of septage and / or overflow of septic tanks.

Under the circumstances, to overcome the capacity shortage for wastewater management, local
government units (hereinafter referred to as “LGUs”) of Metro Cebu area as well as Metropolitan Cebu
Water District (hereinafter referred to as “MCWD”) prepare a regional goal to treat wastewater
adequately at 50% in 2030 and 90% in 2050, in “Mega Cebu Roadmap 2050 which was prepared in
2015 with a corroboration of Japan International Cooperation Agency (hereinafter referred to as “JICA”)
and City of Yokohama, Japan. It includes an urgent project to commence the septage management
system, which is equipped with a septage treatment plant (hereinafter referred to as “STP”).

In parallel of Mega Cebu Roadmap 2050, JICA conducted “Pilot Survey for Applicability of Dewatering
Equipment for Septage Management of Cebu City” from 2014 to 2016 under assistance with City of
Yokohama. As a result of the pilot survey, effectiveness of the de-watering equipment was reported.
The constructed facility as a pilot project was handed over to Cebu City and functions as the exiting
septage de-watering plant.

MCWD is franchised for water supply and wastewater management services in Metro Cebu Area.
Although MCWD provides water supply in 8 LGUs, no sewerage service is undertaken. Since the
wastewater in Metro Cebu is managed by on-site sanitation system, MCWD is required to provide an
appropriate septage management service. As of December 2018, its provision of septage management
service is limited to two (2) LGUs (Lapu-Lapu City and Cordova) located in Mactan Island through a
private contractor activity under Design- Build- Finance- Operation (hereinafter referred to as “DBFO”)
contract with MCWD.

For the remaining 6 LGUs (Compostela, Liloan, Consolacion, Mandaue City, Cebu City and City of
Talisay), the septage is treated in the above mentioned existing septage de-watering plant. The present
management ratio of septage is estimated at only 8.1%. Moreover, the infiltrate generated in de-watering
process has not been treated appropriately.

To improve the septage management conditions and to realize the Mega Cebu Roadmap 2050, City of
Yokohama proposed a project to construct STPs and to procure vacuum trucks for scheduled septage
collection as a Japan’s Grant Aid Project for the 6 LGUs, i.e. Compostela, Liloan, Consolacion,
Mandaue City, Cebu City and City of Talisay. In response to the proposal, MCWD requested the Project
to the Government of Japan in May 2016.

1-1-2 Requested Component
The originally requested components by MCWD are as shown in Table 1-1.
Table 1-1 Component of Requested Grant Aid

Category Component Remark
Facility STP-1 For north of Cebu City, Mandaue City
STP-2 For Liloan, Consolacion, Compostela
STP-3 For south of Cebu City, City of Talisay
Equipment | 57 of vacuum trucks

Source: Request of Japan’s Grant Aid



1-2  Natural Conditions
1-2-1 Temperature and Rainfall

The Philippines are located in a zone of oceanic and tropical climate. Annual average temperature is
around 26.000 and the highest average temperature is usually recorded in May at around 27.00 .
Temperature fluctuation is not large through a year.

As for the monthly rainfall, it is recorded at around 100mm - 300mm. The maximum monthly rainfall
is usually recorded in July at around 300mm.

1-2-2 Soil

According to the soil condition survey conducted in this preparatory survey, there is a soil layer having
N value for 50 or more at approximately -20m from the ground level. The survey result is shown in
Appendix 6-4.

1-3 Environmental and Social Consideration

1-3-1 Environmental Impact Assessment

1-3-1-1 Summary of Project Component

The project components and anticipated impacts to environment and society are shown in Table 1-2.

Table 1-2 Project Component Summary

.. Environmental and Social
Category Activity Content lipais
Facility Construction of septage | Septage  receiving area  435m’/day | Under construction: Gas
Construction treatment plant (145m’/day x 3 lines), Biological treatment | emission, Turbid water,
area, Administration building, Disinfection | Noise, Accident
facility During Operation: Water
pollution by effluent,
Accident
Equipment Procurement of septage | 21 Vacuum trucks of 3m?3 During Operation: Traffic jam
Procurement collection vehicles and | 14 Vacuum trucks of 9m?3 by septage collection vehicles
de-watered cake 4 Dump trucks of 8m?
transport vehicles
Soft Technical guidance | Technical guidance for management of | Not applicable
Component for management of | outsourcing works to collect and treat
septage collection and | septage and for enhancement of public
treatment system awareness

Source: JICA Study Team

1-3-1-2 Basic Information of Environmental and Social Situation

0y

Land Acquisition

Construction site of the facility is located in the existing de-watering plant of septage (hereinafter
referred to as “construction site”). As shown in Figure 1-1, the construction site is presently in lagoon
(4m depth). The lagoon is planned to be filled with compacted soil by MCWD.



Source: JICA Study Team
Figure 1-1 Lagoon in Construction Site

In the construction site, no public complaint is raised by neighboring residents although the septage de-
watering plant is located. And the land is categorized for commercial area in the present land use plan
shown in Figure 1-2. No natural conservation area is located around the construction site and destination
of effluent discharge form the planned septage treatment plant.

O

O Facities construction site

Sourcel] https://www.cebucity.gov.ph/images/stories/physical maps_cebucity/land forms map.jpg
Figure 1-2 Land Use Plan

The construction site belongs to Cebu Province. Cebu Province agrees that the land will be allocated to
MCWD for the Septage Treatment Plant (hereinafter referred to as “STP”) of the Project for a period of
50 years. As for March 2019, Cebu Province and MCWD are in progress of usufruct agreement for the
land.



(2) Natural Environment, Flora and Fauna
No serious impact is anticipated for the natural environment, flora and fauna in the construction site.
(3) Traffic

Access road to STP is enough in width for heavy vehicles. It is anticipated, however, that operation of
septage collection trucks (vacuum trucks) may cause traffic jams in adjacent area since more than 100
trucks will be operated per day. Therefore, time management should be appropriately conducted for
trucks’ operation not to concentrate in a particular time zone.

1-3-1-3 System of Environmental and Social Consideration
(1) General

Any project should be examined by Department of Environment and Natural Resources (hereinafter
referred to as “DENR”) in environmental impact according to “the Philippine Environmental Impact
Statement (EIS) System”. Presently, “Revised Guidelines for Coverage Screening and Standardized
Requirement under the Philippine Environmental Impact Statement (EIS) System (July, 2014)” is
applicable to obtain “Environmental Compliance Certificate” (hereinafter referred to as “ECC”).

(2) Environment Category

The STP of the Project is categorized in Category B: Non ECP (Environmentally Critical Project), as
described in Table 1-3, according to “Revised Guidelines for Coverage Screening and Standardized
Requirement under the Philippine Environmental Impact Statement (EIS) System (July, 2014)”, since
the planned capacity of STP is in a range of 30 - 5,000 m*/day. Therefore, the Project will be required
to submit “Initial Environmental Examination” (hereinafter referred to as “IEE”) to obtain the ECC.

Table 1-3 Condition of Environmental Category

Source: Revised Guidelines for Coverage Screening and Standardized Requirement under the Philippine EIS System, July 2014

(3) Standards on Air Quality
Euro-4 should be applicable for the emission gas of the trucks to be procured by the Project.



(4) Standards on Noise and Vibration

The standards on noise are as shown in Table 1-4. Class D is applicable for the facility construction site.
No standard is available for vibration.

Table 1-4 Standards on Noise

Source: The National Pollution Control Commission’s Memorandum Circular No. 002 (NPCC MC002), May 1980

(5) Standards on Water Pollution

Quality of effluent of STP should be managed according to “Water Quality Guidelines and Effluent
Standards of 2016 (hereinafter referred to as “DA02016-08). 7 parameters shown in Table 1-5 are
listed in DAO2016-08 as significant ones for effluent quality management. Water quality classification
of Mahiga Creek, where STP discharges the effluent, has not yet been designated by DENR. However,
DENR indicated in January 2019 that the water quality classification will be Classification D.

Table 1-5 Effluent Standards on Wastewater from STP

. Water Body Classification
Parameters Unit
A B C D SB SC SD
BOD mg/L 20 30 50 120 30 100 150
Fecal Coliform MPN/100mL 4 200 400 800 200 400 800
Ammonia as NH3-N mg/L 0.5 0.5 0.5 7.5 0.5 0.5 7.5
Nitrate as NO3-N mg/L 14 14 14 30 20 20 30
Phosphate mg/L 1 1 1 10 1 1 10
Oil and Grease mg/L 5 5 5 15 5 10 15
Surfactants(MBAS) mg/L 2 3 15 30 3 15 30

Source: DAO2016-08

(6) Management of De-Watered Cake

De-watered cake generated in STP is allowed to be disposed in a solid waste landfill site if it is derived
from septic tanks and not polluted by industrial wastewater. 50 t/day of de-watered cake is estimated to
be generated by the Project. The Project plans to dispose of it at Binaliw landfill site in Cebu City.

Although Binaliw landfill site is under preparation for commencement of operation as of December
2018, the first cell for landfill was almost completed in construction and ECC has been already issued
by DENR. Total area of the landfill site is 23 ha (5 ha is being developed as phase-1) and the capacity

of phase-1 facility is estimated to be enough for approximately 5 years, assuming the disposed waste as
follows:

- De-watered cake: 50 t/day



- Solid waste collected in Cebu City: 390 t/day (estimated volume by Mega Cebu Road Map 2050)

(7) Odor

No specific standard is available for odor. The Project, however, plans to install deodorization device in

STP.

1-3-1-4 Comparison of Alternative Plan (Including Zero Option)

Comparison of alternatives (including zero option) is as shown in Table 1-6.

Table 1-6 Project Plan Comparison Table

Alternative

Component of the Project

Evaluation

Zero Option

No construction of STP. No additional
procurement of septage vacuum trucks.

IApproximately 50m’/day of septage is de-watered. Inappropriate
treatment of effluent will be continued, as present. Approximately|
350m>®/day of septage will not be collected and treated, so that
impacts to water and living environment will be continued.

Plan-1

STP is constructed. Septage will be
collected adequately by vacuum trucks
to be additionally procured.

Septage will be collected and treated comprehensively. Effluent
of STP will be adequately treated.

Plan-2

vacuum
procured.

No construction of STP. However,
septage will be collected adequately by
trucks

IAdditionally 350m3/day of septage will be collected. However,
septage and effluent will not be adequately treated, so that
to be additionally impacts to water and living environment will be continued.

Evaluation

From technical and environmental view points, Plan-1 is the appropriate alternative.

Source: JICA Study Team

1-3-1-5 Scoping for Environmental and Social Consideration

Scoping for environmental and social considerations, based on JICA Guidelines for Environmental and
Social Considerations (April, 2010) (hereinafter referred to as “Guidelines”) is described in Table 1-7.

Table 1-7 Scoping for Environmental and Social Considerations

Environmental Items

Assumed Environmental Impacts

Survey method

During construction: emission gases from
construction machines and generators.

During operation: emission gases from vacuum
trucks to transport septage to STP and dump
trucks to transport de-watered cake to landfill
site.

Field confirmation on
surrounding area of STP.
Confirmation of component of
construction ~ works  and
construction machines / trucks
to be used by the Project.

— | Air pollution
o

g

g

o

=]

s,

S

:’ .
2 | Water pollution
2

During construction: Turbid water caused by
construction works.

During operation: water pollution caused by
effluent of STP.

Field confirmation on
surrounding area of STP.
Confirmation of component of
construction ~ works  and
treatment process of effluent
of STP.

Soil contamination

During construction: N/A. No harmful
chemical is utilized for construction.

During operation: N/A. No harmful chemical is
utilized for operation.

Field confirmation on
surrounding area of STP.
Confirmation of component of
construction  works and
chemicals to be used in STP.

Waste

During construction: Waste is generated by
construction.

During operation: De-watered cake is
generated in STP.

Field confirmation on
surrounding area of STP.

Noise and vibrations

During construction: Noise and vibrations
generated by construction.

During operation: N/A. Little noise and
vibration is generated.

Field confirmation on
surrounding area of STP.
Confirmation of
environmental standards.

Ground subsidence

During construction: N/A. No extraction of
ground water.
During operation: N/A. No extraction of
ground water.

Result of soil investigation.
Confirmation of construction /
operation plan.




Environmental Items

Assumed Environmental Impacts

Survey method

Odors

During construction: N/A. No harmful
chemical is utilized.
During operation: Odors generated by septage.

Confirmation of
countermeasures to be applied
by the Project.

Geographical features

During construction: N/A. No serious
modification for geography.

During operation: N/A. No modification for
geography.

Confirmation of component of
construction works.

Soil erosion

During construction: N/A. No activity causing
soil erosion.

During operation: N/A. No activity causing soil
erosion.

Confirmation of component of
construction works.

During construction: Turbid water is generated.

Confirmation of component of

Sediment During operation: Effluent of STP is | construction works.
discharged.
During construction: N/A. No extraction of | Confirmation of component of
Groundwater ground water. construction works.

During operation: N/A. No extraction of
ground water.

Lake, swamp and river basin

During construction: N/A. No activity
modifying lake, swamp and river basin is
conducted.

During operation: N/A. No activity modifying
lake, swamp and river basin is conducted.

Confirmation of component of
construction works.

Coastal areas

During construction: N/A. No activity affecting
coastal areas is conducted.
During operation: N/A. No activity affecting
coastal areas is conducted.

Confirmation of component of
construction works.

Flora and Fauna

During construction: N/A. No activity affecting
flora and fauna is conducted.
During operation: N/A. No activity affecting
flora and fauna is conducted.

Confirmation of component of
construction works.

During construction: N/A. No activity affecting
climate is conducted.

Confirmation of component of
construction works.

Climate During operation: N/A. No activity affecting
climate is conducted
During construction: N/A. The Project is to | Confirmation of the facilities
rehabilitate the existing septage de-watering | appearance to be constructed.
Landscape plant. Therefore, landscape is not affected.
p During operation: N/A. The Project is to
rehabilitate the existing septage de-watering
plant. Therefore, landscape is not affected.
During construction: Accident in construction Conﬁrma_tlon ofcomponent. of
. . construction and operation
works. Traffic accident by operation of s
. . . works for possibility of
Accidents construction vehicles. .
. . . . accidents and
During operation: Traffic accident by operation
countermeasures to be
of vacuum and dump trucks. .
applied.

Global warming

During  construction:  Emission  from
construction machines and vehicles.
During operation: Emission from vacuum and

dump trucks, and emergency generator.

Confirmation of component of
construction works.

JUSWIUOIIAUY [BI00S

Involuntary resettlement

During construction: N/A. No residence in
construction site. Land is owned by Cebu
Province.
During operation: N/A. No residence in
construction site. Land is owned by Cebu
Province.

Field confirmation on
surrounding area of STP.

Local economies, such as
employment, livelihood, etc.

During construction: Employment is increased.
During operation: Existing private business for
septage collection is regulated / controlled.

Confirmation of
countermeasures for
utilization of the exiting
private de-sludgers of septage.

Land use and utilization of local
resources

During construction: N/A. Land of STP
belongs to Cebu Province. Cebu Province
agrees to allocate the land to MCWD for 50
years. Land is categorized in commercial area

Confirmation of land use plan.




Environmental Items

Assumed Environmental Impacts

Survey method

for land use.

During operation: N/A. Land of STP belongs to
Cebu Province. Cebu Province agrees to
allocate the land to MCWD for 50 years. Land
is categorized in commercial area for land use.

Social institutions such as social
infrastructure and local decision-
making institutions

During construction: N/A. Cebu Province
agrees to allocate the land to MCWD.

During operation: N/A. The Project activity is
operated by MCWD’s finance. Related LGUs
agree on septage management program of
MCWD.

Confirmation of organization
for implementing agency for
decision process and finance.

(1)  Existing social
infrastructure and social service

During construction: Traffic jam by trucks to
be used for construction.

During operation: Traffic jam by vacuum and
dump trucks to be used for transporting septage
and de-watered cake

Field confirmation on
surrounding area of STP.

Splitting of communities

During construction: N/A. Construction works
do not split the community.

During operation: N/A. STP and operation
works do not split the community.

Confirmation of the Project
operation plan.

Poor, ethnic

people

indigenous, or

During construction: N/A. Construction site is
not located in specific areas for poor,
indigenous, or ethnic people.

During operation: N/A. Construction site is not
located in specific areas for poor, indigenous,
or ethnic people.

Hearing for existence of

specific people.

During construction: N/A. No misdistribution | Confirmation of the Project
Misdistribution of benefits and | of benefits and damages is anticipated. operation plan.
damages During operation: N/A. Septage is collected
and treated equally for the general public.
During construction: N/A. Septage is collected | Confirmation of the Project
and treated equally for the general public. | operation plan.
Local conflicts of interest Therefore, no local conflict is anticipated.
During operation: N/A. Public sanitation is
improved equally in the Project target area.
During construction: N/A. Water supplied by | Confirmation of the Project
Water usage public water distribution network is utilized. operation plan.
During operation: N/A. Water supplied by
public water distribution network is utilized.
During construction: N/A. No activity affecting | Confirmation of the Project
gender. operation plan.
Gender During operation: N/A. No activity affecting
gender.
During construction: N/A. No activity affecting | Confirmation of the Project

Children’s rights

children’s rights

During operation: No activity affecting
children’s rights. Sanitation conditions for
children are improved.

operation plan.

Cultural heritage

During construction: N/A. No cultural heritage
is located in the construction site.

During operation: N/A. No cultural heritage is
located in the construction site.

Hearing for existence of
specific cultural heritage.

Infectious diseases such as

HIV/AIDS

During construction: N/A. No infectious
material is used.
During operation: No infectious material is

used. Sanitation conditions are improved.

Confirmation of the Project
operation plan.

Source: JICA Study Team

1-3-1-6 Survey Results for Environmental and Social Considerations
(1) Air Pollution

Construction works will generate emission gases due to operation of construction machines. Impacts of
emission gases will be reduced by engine stops during idling time and equalization of working schedule.
And the Contractor will be encouraged to use low emission models of the construction machines, so that



the generation of emission gases will be reduced. When generation of dusts is anticipated in construction
works, the Contractor will be encouraged to sprinkle water appropriately to prevent the dusts. If
necessary, dust prevention sheet will be utilized for construction works.

During operation, emission gases are anticipated to be generated due to operation of vacuum trucks,
dump trucks and emergency generator. Impacts of such emission gas will be also regulated by engine
stops during idling time and introduction of low emission models for the equipment (satisfying the
emission standards in the Philippines). As for the emergency generator, little impact is anticipated since
it will be operated in emergency time only.

Accordingly, the impacts to air pollution are anticipated to be little.
(2) Water Pollution

Turbid water is anticipated to be generated from construction works. It will be prevented by installing
gutter and catch basin of suspended solid.

During operation, filtrate is generated by de-watering machines of the septage. In present, effluent
quality of the existing de-watering plant is not satisfied with DA0O2016-08 for significant parameters as
shown in Table 1-8. In the Project, the filtrate will be treated in STP before discharging into Mahiga
Creek, according to the effluent quality standards. Therefore, the impacts to water pollution are
anticipated to be little.

Table 1-8 Effluent Quality Analysis for Significant Parameter (Sampled in February - March

2018)
DAO2016-08 After Lagoon
. Effluent Effluent of Existing De-watering Plant
Parameter sl | Uil Standards : Ist 2nd 3rd iverag)e
Class D (mg/L) | (mg/L) | (mg/L) | (mg/L) (mg/L)

Biochemical Oxygen | BOD mg/L 120.00 183.00 | 179.00 | 236.00 199.33
Demand
Ammonium Nitrogen NH;-N | mg/L 7.50 85.33 | 120.56 | 105.58 103.82
Nitrate Nitrogen NO;-N | mg/L 30.00 1.10 1.44 1.04 1.19
Total Phosphorus T-P mg/L 10.00 38.49 27.71 35.01 33.74
Oil and Grease T-P mg/L 15.00 38.49 27.71 35.01 33.74
Surfactant mg/L 30.00 15.86 8.94 8.39 11.06

Source: JICA Study Team

As for heavy metals, they are anticipated to be discharged little from the STP, since the STP will receive
the septage generated from human excreta only. However, heavy metals were detected in de-watered
cakes of the existing de-watering plant as shown in Table 1-9. Reasons of such heavy metals are
observed as follows:

- A lot of solid waste is observed in collected septage. Accordingly, heavy metals are contained in
the collected septage.

- Due to long retention period in septic tank (less frequency of de-sludge), heavy metals are
concentrated in septic tank.

Although such heavy metals will be caught almost in de-watered cake and concentration in effluent is
expected to be less than the effluent quality standards, promotion of public awareness not to throw solid
waste into septic tank should be enhanced. So that the impact of heavy metals contained in effluent will
be mitigated.



Table 1-9 Metals Analysis Result (Sampled in February - March 2018)

De-watered Cake (mg/kg)

Parameter Ist 2nd - 3r%1 Average
Arsenic As 3.00 7.00 0.00 3.33
Cadmium Cd 3.00 2.00 3.00 2.67
Mercury Hg 2.00 1.00 0.90 1.30
Nickel Ni 20.00 20.00 7.00 15.67
Chromium Cr 50.00 40.00 50.00 46.67
Lead Pb 30.00 40.00 90.00 53.33
Zinc Zn 1800.00 1700.00 2500.00 2000.00
Copper Cu 200.00 300.00 300.00 266.67

Source: JICA Study Team

(3) Waste

The Contractor will adequately dispose of waste generated by construction works, in accordance with
rules of Cebu city.

De-watered cake will be generated during operation of STP. It will be disposed of adequately in Binaliw
landfill located in Cebu City.

(4) Noise and Vibration

Noise and vibrations are anticipated to be generated by construction machines during construction stage.
The noise due to construction works will be controlled by the Contractor according to the noise standards,
applying soundproof walls, low noise and vibration construction machines and equalization of
construction schedules in accordance with requirements.

No device generating significant noise and vibration is planned to be installed and operated at STP.
Little noise and vibration are generated during operation.

Therefore, the impacts to noise and vibrations are anticipated to be little.
(5) Odors

No material generating significant odors will be used for construction works. Odors, however, is
anticipated during operation due to received septage. To mitigate the negative impact due to odors, STP
will be equipped with deodorization devices.

Therefore, the impacts of odors are anticipated to be little in construction stage and mitigated in
operation stage.

(6) Sediment

Turbid water may be generated due to excavation in the construction site, during construction. Filtrate
will be generated by de-watering machine at STP. They will be treated as aforementioned in the
paragraph (2) before discharging into river.

Therefore, little impact is anticipated to bottom sediment.
(7) Accidents

Accidents, including traffic ones, are anticipated in both construction and operation stages. To prevent
the accidents, wearing accident protectors such as gloves and helmet as well as safety trainings for
construction works and truck operations will be encouraged.

Therefore, the impacts of accidents are mitigated in both construction and operation stages.
(8) Global Warming

Emission gases will be generated in both construction and operation stages. They will be mitigated as
aforementioned in the paragraph (1). Necessary electricity for STP operation will be provided through
the existing electricity networks. No electricity generator will be operated except in emergency cases.
As a result, emission gases will be regulated and controlled. Impact is not in a level to menace the global
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warming.
(9) Local Economies

Construction works will create jobs’ opportunities in Cebu City and neighboring areas. Positive impact
is anticipated in construction stage.

The Project procures newly vacuum trucks to collect and transport the septage. When the Project
commences the de-sludge services for septic tanks, business opportunity of the exiting private de-
sludgers will be reduced. To avoid such reduction of the business opportunity, the Project involves the
activity of the exiting private de-sludgers in the operation plan and to ensure the present level of working
quantity.

(10) Existing Social Infrastructure and Social Service

Presently, Metro Cebu has been suffered from chronic traffic congestions in daytime. Worse congestions
is anticipated to be derived by operation of construction vehicles in the construction stage. It is also
anticipated in the operation stage due to operation of vacuum and dump trucks to transport septage / de-
watered cake. To mitigate the traffic jam, operation schedule of trucks will be controlled adequately.

Therefore, the impacts for traffic jam are mitigated in both construction and operation stages.
(11) Children’s Right

The Project will introduce scheduled de-sludge services at 5 years frequency. The scheduled de-sludge
services will improve sanitation conditions in residential areas. In operation stage, positive impact is
therefore anticipated.

(12) Infectious Diseases

No infectious material will be used for the Project. Since sanitation conditions will be improved, the
Project will create positive impacts for sanitation.

1-3-1-7 Impacts Evaluation

Based on the survey results and according to Guidelines, impacts are summarized in Table 1-10 and 1-
11.

Table 1-10 Impacts Evaluation (Natural Environment)

Evaluation

No. Impact items During During Evaluation reasons

Construction | Operation

Impacts to natural environment

During Construction:
Emission gases and dusts are generated by operation of construction
vehicles and machineries. Nevertheless, it is minimized by engine stop

Air Pollution C- C- in idling time and sprinkling water.

During Operation: Vacuum and dump trucks transporting septage and
de-watered cake, and an emergency generator generate emission gases.
Such emissions gases are minimized by engine stop in idling time and
procurement of low emission models (EURO-4).

Water Pollution

During Construction: Installing gutters and basins to catch turbid
water, discharge of turbid water is prevented.

During Operation: Effluent of STP is treated to satisfy effluent quality
standards issued by DENR.

Soil contamination

During Construction: Chemicals causing soil contaminations are not
used in the construction stage.

During Operation: Chemicals causing soil contaminations are not used
in the operation stage.

Waste

During Construction: Waste generated by construction works is
disposed according to rules of Cebu City.

During Operation: De-watered cakes are disposed adequately in
landfill site.

11




Impact items

Evaluation

During
Construction

During
Operation

Evaluation reasons

Noise and

vibrations

During Construction: Noises and vibrations are generated by
construction machines. In order to minimize the noises and vibrations,
the Contractor installs soundproof walls, uses low noise and vibration
construction machines, and equalizes construction schedules.

During Operation: STP generates little noise and vibration.

Ground subsidence

During Construction: No groundwater extraction is conducted.
During Operation: No groundwater extraction is conducted.

Odor

C-

During Construction: No odor is anticipated.
During Operation: The Project installs deodorization devices in STP
for odor from septage.

Geographical
features

During Construction: No serious modification is conducted for

geography.
During Operation: No modification is conducted for geography.

Soil erosion

During Construction: No activity causing soil erosion is conducted.
During Operation: No activity causing soil erosion is conducted.

10

Bottom sediment

During Construction: Installing gutters and basins to catch turbid
water, discharge of turbid water is prevented.

During Operation: Effluent of STP is treated to satisfy effluent quality
standards issued by DENR.

11

Groundwater

During Construction: No groundwater extraction is conducted.
During Operation: No groundwater extraction is conducted.

12

Lake, swamp and
river basin

During Construction: No activity modifying lake, swamp and river
basin is conducted.

During Operation[] No activity modifying lake, swamp and river basin
is conducted.

13

Coastal areas

During Construction: No activity affecting coastal areas is conducted.
During Operation: No activity affecting coastal areas is conducted.

14

Flora and Fauna

During Construction: No activity affecting flora and fauna is
conducted.
During Operation: No activity affecting flora and fauna is conducted.

15

Climate

During Construction: No activity affecting climate is conducted.
During Operation: No activity affecting climate is conducted.

16

Landscape

During Construction: The Project is to rehabilitate the existing septage
de-watering plant. Therefore, landscape is not affected.
During Operation: The Project is to rehabilitate the existing septage
de-watering plant. Therefore, landscape is not affected.

17

Accidents

During Construction: To prevent the accidents, wearing accident
protectors such as gloves and helmet as well as safety trainings /
monitoring for construction works and truck operations are conducted.
During Operation: Safety trainings / monitoring for truck operations
are conducted.

18

Global warming

During Construction: No serious impact is anticipated for CO2
emission from construction machines. No activity is conducted to affect
seriously global warming.

During Operation[] No serious impact is anticipated for CO2 emission
from STP. Electricity is provided from the existing networks.

A=£[] The item which serious positive or negative influence is assumed
B+0 The item which positive or negative influence is assumed

C£0 The item which slight positive or negative influence is assumed,
D O The item which influence is not assumed

Source: JICA Study Team
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Table 1-11 Impacts Evaluation (Social Environment)

Evaluation
No. Impact items During During Evaluation reasons
Construction | Operation

Impacts to social environment

During Construction: Land of construction site is owned by Cebu
Involuntary Province. Involuntary resettlement is not anticipated.

1 D D . . Iy . . .

resettlement During Operation: No additional land is necessary in operation stage.
Involuntary resettlement is not anticipated.
During Construction: Employment is increased.

Local Economy . . s . .
During Operation: The existing private business for septage

2 (Employment and C+ B- > - .

T collection is regulated / controlled. The existing private de-sludgers are
Livelihood, etc.) . . . . s
involved in operation of the Project activity.
During Construction: Land of STP belongs to Cebu Province. Cebu
Land use and .
o Province agrees to allocate the land to MCWD for 50 years.

3 utilization of local D D . . . . . .

Construction site is categorized in commercial area in land use plan.
resources . . » . . .

During Operation: No additional land is necessary in operation stage.
Social institutions During Construction: Cebu Province agrees to allocate the land to
such as  social MCWD. No issue is anticipated for land ownership.

4 infrastructure  and D D During Operation: The Project activity is operated by MCWD’s
local decision- finance. Little affect is anticipated to social infrastructure and regional
making institutions decision maker for finance.

During Construction: Traffic jam by construction vehicles is
Existing social anticipated. To prevent it, vehicles operation schedule is adequately
5 infrastructure  and C- C- controlled.
. . During Operation: Traffic jam by vacuum and dump trucks to
social services . . .
transport septage and de-watered cake is anticipated. Operation
schedule is adequately controlled.

6 Splitting of D D During Construction: Splitting of communities is not anticipated.
communities During Operation: Splitting of communities is not anticipated.

During Construction: No impact is anticipated for poor, indigenous,
Poor, indigenous, or ethnic people.

7 . D D . . . . . o

or ethnic people During Operation: No impact is anticipated for poor, indigenous, or
ethnic people.
Misdistribution of ;)nl:irclir;itggnstructlon: No misdistribution of benefits and damages is
+ ’ .

8 Z:nmeftssand D ¢ During Operation: Septage is collected and treated equally for the
£ general public. Misdistribution of benefits and damages is anticipated.
During Construction: Septage is collected and treated equally for the

Local conflicts of general public. Therefore, no local conflict is anticipated.

9 . D D . . . oo .

interest During Operation: Public sanitation is improved equally in the
Project target area.
During Construction: Water supplied by the existing water
distribution networks is utilized. No extraction of groundwater.

10 | Water usage D D During Operation: Consumption of water by STP is around 20m?/day
and it is fed from the existing water distribution networks. Therefore,
little impact is anticipated to water utilization.

During Construction: No affect is anticipated to gender.

1 Gender D D During Operation: No affect is anticipated to gender.

During Construction: No activity affecting children’s right is
. . conducted.

12| Children’s rights D ¢ During Operation: Public sanitation for children is improved by the
Project.

During Construction: No cultural heritage is located in construction

13 | Cultural heritage D D site.

During Operation: No cultural heritage is located in construction site.
During construction: No infectious material is used. Little impact of

14 Infectious diseases D C+ construction works is anticipated for public health and sanitation.
such as HIV/AIDS During Operation: No infectious material is used. Since public

sanitation is improved, positive impact is expected.

A= The item which serious positive or negative influence is assumed
B=0 The item which positive or negative influence is assumed

C=£0 The item which slight positive or negative influence is assumed,
D [ The item which influence is not assumed

Source: JICA Study Team
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1-3-1-8 Mitigation Measures

Mitigation measures of the significant environmental and social impacts are as described in Table 1-12.

Table 1-12 Mitigation Measures of Environmental and Social Impacts

Classifi- Items Mitigation Measures Implementing Cost
cation Organization
g | l.Air pollution Sprinkling water. The Contractor Included in
g To use low emission gas construction cost
& models of construction
Q machines.
% | 2.Water pollution To discharge water after The Contractor Included in
g collection by gutters and catch construction cost
Q . .
S basins of suspended solid.
S | 3.Noise and vibrations To install soundproof walls. The Contractor Included in
To use low noise and vibration construction cost
models of construction
machines.
4.Accidents To wear safety protector such The Contractor Included in
as gloves, helmet, safety belt, construction cost
etc. To implementation safety
management meeting.
5.Existing social To provide adequate operation | The Contractor Included in
infrastructure and social | schedule of construction construction cost
services vehicles.
g | l.Air pollution To stop engines during idling Contractor for operation Included in
g time for vacuum and dump & maintenance operation &
® trucks. management cost
_UO 2.Water pollution To discharge effluent of STP Contractor for operation Included in
g after treatment satisfying the & maintenance operation &
=2 effluent quality standards. management cost
S | 3.Waste To dispose de-watered cake at | Contractor for operation Included in
landfill site adequately. & maintenance operation &
management cost
4.0dor To maintain deodorizing Contractor for operation Included in
devices. & maintenance operation &
management cost
5.Accidents To provide safe driving Contractor for operation Included in
instruction to trucks’ drivers & maintenance operation &
management cost
6. Local Economy To involve the existing private | MCWD Included in
(Employment and de-sludgers into the operation operation &
Livelihood, etc.) of the Project activity. management cost
7. Existing social To provide adequate operation | MCWD Included in
infrastructure and social | schedule of vacuum and dump | Contractor for operation operation &
services trucks. & maintenance management cost

Source: JICA Study Team

1-3-1-9 Environmental Management Plans and Monitoring Plans

Based on ECC issued by DENR, environmental management and monitoring should be implemented
during construction and operation stages. According to anticipated environmental impacts,
environmental management described in Table 1-13 is required. Environmental management plan
(draft) and monitoring plan (draft) are described in Table 1-14 and Table 1-15 respectively.

Table 1-13  Items on Environmental Management
Before and During Construction During operation

Dealt by facilitites and / or | - To minimize emission gases To provide prevention devices
construction method and dusts from construction of odor.

trucks and construction

activity.

Dealt by quotidian
(subjects to be monitored)

activities

To minimize emission gases
and dusts from construction
trucks and construction
activity.

To prevent water pollution due

To minimize emission gases
from vacuum and dump trucks.
To prevent water pollution by
effluent of STP.

To dispose adequately de-
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Before and During Construction

During operation

to drained water from
construction site. -
- To minimize noise and

vibrations due to operation of | -
construction machines.
- To prevent accidents during
construction. -
- To minimize traffic jam by
construction vehicles.

watered cake.

To prevent accidents due to
operation of trucks.

To ensure working quantity of
the existing private de-
sludgers.

To minimize traffic jam by
construction vehicles.

Source: JICA Study Team

Table 1-14 Environmental Management Plan (draft)

(1) Responsible
Organization Responsible
No Category Impact Countermeasures . Organization
(2)  Supervising for Cost
Agency
Construction Stage
Emission gases and Pollution will be minimized by (1) Contractor Included in
dusts are generated sprinkling water. The Contractor | (2) Consultant, construction
| Air Pollution by operation of ‘ will use the latest type of MCWD cost
construction vehicles | construction machinery in good
and machineries. condition of emission gas.
Turbid water is The Contractor will install (1) Contractor Included in
) Water Pollution drained in rivers. gutters and basins to catch turbid | (2) Consultant, construction
water and to reduce turbidity MCWD cost
before draining.
Noise and vibration The Contractor will install fence | (1) Contractor Included in
3 Noise and are generated by to minimize the noise and will (2) Consultant, construction
Vibration construction use low noise / vibration MCWD cost
machinery. machinery.
. . Traffic jam due to Traffic condition will be (1) Contractor Included in
Existing Social . . . .
construction vehicles. | controlled around the sites. (2) Consultant, construction
4 Infrastructure and O .
. . Operation time will be MCWD cost
Social Services
scheduled adequately.
Traffic accident due The Contractor will provide safe | (1) Contractor Included in
to construction driving instructions. (2) Consultant, construction
vehicles. Based on occupational safety MCWD cost
5 Accident and health standards, the
Accident in Contractor will make workers
construction works. wear safety protector such as
gloves, helmet, safety belts, etc.
Operation Stage
Emission gases are Engine will be turned off during | (1) Contractor for Included in
. . generated by idling time. O0&M operation &
! Alr Pollution operation of vacuum (2) MCWD maintenance
and dump trucks. cost
Wastewater (effluent) | Wastewater will be treated to (1) Contractor for Included in
. from STP. satisfy effluent quality standards Oo&M operation &
2 Water Pollution before discharge. (2) MCWD maintenance
cost
De-watered cake De-watered cakes will be (1) Contractor for Included in
3 Waste from STP. disposed adequately in Landfill 0&M operation &
site. (2) MCWD maintenance
cost
Odor from STP. Deodorization devices will be (1) Contractor Included in
4 Odor installed and maintained. (2) Consultant, operation &
MCWD maintenance
cost
Business opportunity | The existing private de-sludgers | (1) MCWD Included in
Local Economy L . . . . . .
of the existing private | will be involved in the Project (2) MCWD operation &
5 (Employment and . . .
Lo de-sludgers will be operation. maintenance
Livelihood, etc.)
reduced. cost
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(1)  Responsible

Organization Responsible
No Category Impact Countermeasures Organization
(2)  Supervising for Cost
Agency
Traffic accident due Safe driving instructions willbe | (1) Contractor for Included in
6 Accident to operation of provided to drivers. Oo&M operation &
vacuum and dump (2) MCWD maintenance
trucks. cost

Source: JICA Study Team
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1-3-1-10 Stakeholders Meeting
Following meetings have been conducted until February 2018.
(1) Meeting with private de-sludgers

On 1 February 2018, meeting with private de-sludgers was conducted. Since the Project may affect
business opportunity of the private de-sludgers, it was confirmed that MCWD and the private de-
sludgers will make agreement for involvement of the private de-sludgers into the Project. Contents of
the meeting is as shown in Table 1-16.

Table 1-16 Stakeholders Meeting with Private De-Sludgers

Date Participants Content of Meeting

1 February | 10 persons from 5 de-sludge | (1) MCWD explained its plan to commence septage management

2018 companies, program as a public service, including de-sludging service. It also
1 person from a STP operation explained that the business opportunities of the exiting private de-
company, sludgers will be reduced if MCWD will provide fully de-sludge
4 persons from MCWD, service. Therefore, MCWD proposes to cooperate the de-sludge
10 persons from JICA Study service with the exiting private de-sludgers.
Team (2) JICA study team explained a rough plan for STP and forecasted

septage volume to be managed in the Project, as well as service area
of the Project.

(3) The private de-sludgers showed discontents with the MCWD’s
plan. However, they agree on the Project if MCWD secures the
business opportunities of the private de-sludgers for the existing
level of septage volume.

(4) MCWD and the private de-sludgers agreed that they will continue
discussions for cooperation in the Project such as allocation of
septage volume, service area, contracting system.

Source: JICA Study Team

(2) Meeting with LGUs

On 2 and 19 February 2018, meetings with LGUs were conducted. MCWD explained its plan to
commence the septage management program and the participants confirmed that all of 6 LGUs will join
the Project and accept the MCWD’s services for septage management. Since the Project obliges
scheduled de-sludging of septic tanks to residents, it was also confirmed that each LGU enacts a proper
ordinances specifying responsible agency and necessity of de-sludge. At this point, it was confirmed
that Compostela has not yet prepared the ordinance. To facilitate the ordinance preparation of
Compostela, MCWD will prepare a draft ordinance. After then, Compostela will discuss and finalize
the ordinance by themselves.

Contents of the meeting is as shown in Table 1-17.

Table 1-17 Stakeholders Meeting with LGUs

Date Participants Content of Meeting
2 February | 23 persons from related LGUs, | (1) MCWD explained its plan to commence septage management
2018 1 person from DENR program as a public service, including tentative areas of de-
2 persons from MCWD, sludging service, tentative locations of STPs, tentative volume of
1 person from Metropolitan septage, tentative treatment process of eftluent.
Cebu Development (2) JICA study team explained a rough plan for STP design and
Coordinating Board, planned frequency of septage collection.
9 persons from JICA Study (3) MCWD and JICA study team asked priority area and / or priority
Team component of the Project to the related LGUs.
(4) The LGUs raised a question for tariff rate as well as tariff collection
system.

(5) MCWD showed the example of the existing system being
conducted in Mactan island. The LGUs understood the MCWD’s
plan.

(6) MCWD and the LGUs agreed that they will make official
agreements for septage management.

(7) As for detail plans such as priority of components and frequency of
septage collection, the participants agreed to have another
discussions.

19 February | 11 persons from related LGUs, (1) The related LGUs said that they are able to agree following:
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Date Participants Content of Meeting

2018 2 persons from MCWD, 1) planned locations of STP
8 persons from JICA Study 2) septage collection frequency should be 5 years
Team 3) although approval of city councils is necessary, LGUs agree

on MCWD’s plan basically
(2) The participants agreed that MCWD and JICA study team conduct
further detail study for the Project plan.

Source: JICA Study Team

(3) Meeting with relevant agencies such as LGUs, DENR, NGOs, etc.

On 28 February 2018, meeting among related organizations, such as LGUs, DENR, environmental NGO
and septage treatment companies was conducted. Participants confirmed the necessity of the Project and
agreed to implement the Project. Contents of the meeting is as shown in Table 1-18.

Table 1-18 Stakeholders Meeting with LGUs, DENR, NGOs, etc.

Date Participants Content of Meeting

28 February | 17 persons from related LGUs, (1) MCWD explained its plan to commence septage management

2018 3 persons from Department of program as a public service, as well as present conditions of septage
Health, management and environmental impact.
1 person from DENR, (2) JICA study team explained a rough plan for STP and forecasted
1 person from Department of septage volume to be managed in the Project, as well as service area
Public Works and Highway, of the Project.
1 person from Metropolitan (3) Cebu City declared its opinion to support the Project
Cebu Development implementation.
Coordinating Board, (4) DENR also declared that the Project is urgently necessary and
10 persons from MCWD, DENR supports the Project.
5 persons from JICA Study (5) A question was raised for a plan / schedule of sewerage
Team, development. MCWD answered that it will be planned in a later
16 persons form others, such as stage. Since no sewerage master plan is available, it is difficult to
private companies related to develop sewerage immediately.
septage management, (6) Another question was raised for a possibility of PPP in construction
construction and NGOs and operation. MCWD answered that private companies will be

hired for operation of the Project.
(7) No negative comment on the Project was raised.

Source: JICA Study Team

1-3-2 Land Acquisition and Residents

Land for STP belongs to Cebu Province. MCWD and Cebu Province have agreed that the land will be
allocated to MCWD for 50 years under lease conditions, in a tripartite agreement among Cebu Province,
Cebu City and MCWD, signed in January 2019, for transfer of land and operation of the existing septage
de-watering plant. As for involuntary resettlement, it will not occur in the site.

1-3-3 Others
1-3-3-1 Monitoring Form (Draft)

Monitoring form (draft) is shown in appendix-6-1.

1-3-3-2 Environmental Checklist

Environmental checklist is shown in appendix-6-2.
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CHAPTER 2
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CHAPTER 2 CONTENTS OF THE PROJECT

2-1 Basic Concept of the Project

In conditions of 1) coverage of sewerage is less than 10%, 2) availability of sanitary toilets is for around
33% of population, 3) scheduled de-sludge service is little conducted although septic tanks are widely
spread in the country, and 4) collected septage is rarely treated appropriately, the Government of the
Philippines prepared National Sewerage and Septage Management Program (hereinafter referred to as
“NSSMP”) aiming at introducing appropriate septage treatment systems for all LGUs by 2020. It also
aims at introducing sewerage systems for much urbanized LGUs.

In Metro Cebu Area, it is estimated that the septic tanks are spread for approximately 90% of the
population. However, no proper management system of septage is conducted. Mega Cebu Roadmap
2050 prepared in 2015, therefore, raises a target of appropriate wastewater management coverage to be
50% in 2030 and 90% in 2050 respectively for population. It includes an urgent project to commence
the septage management system, which is equipped with STPs.

In the circumstances, the Project aims at improvement of septage treatment from 8% to 58% (100% of
MCWD water supply customers and 20% of non-customers of water supply) in the MCWD water supply
service area.

To achieve the above mentioned target, the Project is to construct facilities and to procure equipment
necessary for septage collection and treatment. And by the Project, it is expected for the septage
management capacity to be 392m’/d (2025) for the 6 LGUs consisting of Compostela, Liloan,
Consolacion, Mandaue City, Cebu City, City of Talisay. In the Project, the components of Japanese
assistance are 1) construction of a STP (400m*/d) and 2) procurement of 21 of vacuum truck (3m?), 14
of vacuum truck (3m?) and 4 of dump truck (8m?).

2-2  Outline Design of the Japanese Assistance
2-2-1 Design Policy
2-2-1-1 Basic Policy

The Project is to provide necessary facility and equipment for increasing proper treatment ratio of septic
tank septage in Metropolitan Cebu, where adequate septage collection/treatment rate is 8.1%.

The Project target area consists of Compostela, Liloan, Consolacion, Mandaue city, Cebu city, and City
of Talisay; 6 LGUs in Metropolitan Cebu. MCWD is an implantation agency for water supply for the
mentioned area and its mandate includes wastewater management. Therefore, MCWD intends to widen
its service fields to septage management as the implementation agency of this Project, by utilizing the
facility and equipment to be constructed / procured in the Project and providing the septage collection /
treatment service as well as tariff collection from households and business entities in the Project area.

Before establishing the Project, United States Agency for International Development (hereinafter
referred to as “USAID”) conducted Feasibility Study (Metro Cebu Septage Management Project
Feasibility Study, 2011, USAIDO hereinafter called F/S) in 2011. After then, septage management in
Metropolitan Cebu has been planned based on the F/S. In the circumstance, the Project is also formulated
according to the mentioned F/S.

Six (6) LGUs in the Project target area and MCWD have reached agreement that the frequency of the
septage collection is to be once per 5 years and the proposed design target year is to be 2025. Thus,
necessary facility, equipment and activity for collecting (de-sludging septic tank)/treating the septage is
planned for 5 years frequency in the Project. The 5 years frequency is the same as the frequency planned
in the F/S.

The Project consists of 1) Procurement vacuum trucks for de-sludging and collecting septage, 2)
Construction STP to treat collected septage, 3) Procurement dump trucks to carry de-watered cake
generated in the STP and 4) Soft Component (technical assistance) to enhance the septage management
organization. MCWD has no experience and no implementation system of the sequential process to
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collect/treat septage and dispose of de-watered cake. Therefore, operation and maintenance (hereinafter
referred to as “O&M”) work for the facilities and equipment will be outsourced to experienced private
company(ies). MCWD, accordingly, will conduct contract management, confirmation of work
achievement and monitoring of outsourced works as the Project implementation body.

2-2-1-2 Natural Environment Conditions
) Rainfall

The rainfall intensity curve in Figure 2-1 shows that approximately 130mm/h of intense rainfall occur
over 15 minutes probably once every five years in Cebu City based on “Surface water drainage for low-
income communities” published by the World Health Organization (WHO). However, no rainwater
discharging facility is necessary to be installed in the STP by the Project because the internal roads in
the STP is finished with gravel layer for following reasons. After completion of the Project, MCWD
will pave the road with asphalt or concrete and install rainwater discharge facilities according to site
subsidence conditions.

- In the Project, as described elsewhere, the STP and roads will be built on the reclaimed lagoon.
Since the facilities construction will be conducted just after the reclamation, the ground for the
STP may possibly subside.

- Thus, if asphalt or concrete is laid, it may be affected by differential settlement after installation.
Therefore, the ground surfaces in the STP yard is finished with a gravel covering in the Project.

- When the ground subsidence is judged to have ceased, it is ideal that MCWD lays asphalt or
concrete and installs discharge facilities in the STP yard accommodating 130mm/h of intense
rainfall.
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Figure 2-1 Cebu Rainfall Intensity Curve
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) Temperature

Metro Cebu is situated at lat. 10°17°N (Cebu City), where the average annual temperature is around 26
degree Celsius; whereas the average annual temperature in Yokohama is 16 degree Celsius. Temperature
of Metro Cebu is approximately 10 degree Celsius higher in comparison.

When treating the filtrate generated in the septage treating process, the temperature of the filtrate is a
key factor to that processing — hence, considering the existing record for received septage in the
Philippines and the temperature in Metro Cebu, the design filtrate temperature is determined as 30
degree Celsius for the Project.

3) Wind Force

In the Philippines, for structures, administrative procedures move ahead in accordance with the National
Building Code and related regulations as the applicable law. Wind load is necessary to be complied with
the National Structural Code of the Philippines (hereinafter “NSCP”). As the STP is categorized in
“Essential Facilities”, the design wind speed is instructed as 280km/h in the Metro Cebu region.
However, it is not applicable for low height constructions of less than 14m high, so there is no need to
take into consideration a special level of wind load because the STP in the Project is planned for less
than 14m high.

“@ Earthquakes

The earthquake load is regulated in Chapter 2, Section 208 of NSCP, a STP is categorized as “Essential
Facilities” and 1.5 is applied as the construction standard shearing force coefficient.

Cebu City is located in seismic zone 4 and 0.4 is applied as seismic zone coefficient. As for examination
on liquefaction, Chapter 3, Section 303 of NSCP states that “the seismic zone factor can be applicable
for the peak ground acceleration”. Thus, as described below in “(6) Soil Resistance”, the competent
coefficient 0.4 is utilized, which is the equivalent of the value for Class III ground classification with
Level 2 Type I seismic movement in Japan.

Q) Current Condition of Facility Construction Site

The Project was originally requested to implement by three (3) divided areas and to construct STPs in
each area. As for the STPs construction sites, MCWD suggested Inayawan Landfill site, Umapad
Landfill site, and a site for existing septage de-watered plant in Cebu city (Amcon site). However,
Inayawan Landfill site and Umapad Landfill site are unsuitable due to following reasons. Therefore, a
STP will be constructed in Amcon site only for the Project area. Not dividing the Project areas into three
(3), one (1) STP at Amcon site will cater to whole the Project area.

- Collected solid waste in Inayawan Landfill is loaded up to 10 -15 meters height and it is difficult
to conduct topographic survey and geotechnical survey necessary for the study of the Project.

- Umapad landfill is closed for solid waste landfill. The ground surface is leveled and covered with
soil. However, it has been for only 2 years since the site closure for solid waste landfill. Thus,
burnable and toxic gas can be generated. Since measurement and / or treatment on the gas has not
been implemented, there is a risk for occurrence of accidents during the construction and
operation stages.

(6) Soil Resistance

As of January 2019, the proposed STP site is in lagoon used for the existing septage de-watering plant
in Cebu City. The lagoon is scheduled to be reclaimed at the expense of the Philippine side by the time
of commencement of construction work of the Project. The earthworks related to this reclamation work
is complied with the “Standard specifications for highways, bridges and airports” (hereinafter referred
to as “Blue Book™) prescribed by the Department of Public Works and Highways (hereinafter referred
to as “DPWH?”) in the Philippines.

As a result of the study for allowable bearing capacity of soil and liquefaction at time of earthquakes for
applying the direct foundation method on reclaimed ground, the ground bearing capacity is insufficient
and a liquefaction countermeasure is needed. This is because the ground water level is high and there is
a wide spread of sandy soil at the intended STP construction site. It is necessary to conduct soil
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stabilization to fulfill bearing resistance and counter liquefaction if direct foundation is applied on the
facility.

Conversely, results of boring survey on soil resistance of the intended STP construction site confirmed
that there is a soil layer having N value for 50 or more at approximately -20m from the ground level
(GL). This means that pile foundation is a suitable way of countering liquefaction and the lack of bearing
capacity in the landfill ground.

According to results of comparative examinations on the direct foundation system (including
stabilizing/improving soil) and pile foundation, the direct foundation system (including improving soil)
is less expensive — therefore, the direct foundation system (including improving soil) is adopted for this
Project. It is noted that there is no clear design standard pertaining to liquefaction in the Philippines,
aseismic design calculations for constructing sewerage works in Japan (Japan Sewage Works
Association) is adhered to.

2-2-1-3 Social and Economic Conditions
(1) Conditions to Existing Water Supply Service Connection

MCWD is mainly dealing with water supply services. The Project area is basically same as water supply
service area of MCWD. MCWD is planning to impose a little amount of septage treatment fees in the
existing water tariff. Therefore, the present management system for customers and fee collections are
applied to the septage management. To maintain affordable amount of septage management fees for the
customers, the septage collection at 5 years frequency will be applied for the Project.

As of 2017, it is assumed that 56 % of the households in the Project area have no connection to water
supply system of MCWD. MCWD is not able to manage such potential customers for septage
management by the present customer management system. It is also not able to impose monthly the
septage management fees for non-customers of water supply. To improve sanitary environment, it is
necessary to involve such non-customers of water supply in the Project. Therefore, MCWD will provide
the septage management services to non-water customers on call basis and the fee is collected by every
septage collection time.

2) Existing Private De-sludgers of Septage and Existing De-watering Plant

There is presently a septage de-watering plant which serves around 46 m*/day of septage for the Project
area. The plant is operated by Cebu City and MCWD (until February 2019 by Cebu City, from March
2019 by MCWD), and the proposed STP to be established by the Project is planned in the existing plant
site. Since the existing plant needs to be operated during the construction stage of the Project,
countermeasures will be taken into the Project to maintain the operation of the existing plant.

Present septage collection / transportation to the existing de-watering plant is not conducted by public
agency. It is done by private companies. Since the Project may reduce business opportunities of the
private companies, the Project will involve such private companies in septage collection / transportation
activities.

A3) Septage Collection on Narrow Roads

Since there are many narrow roads and dense houses in the Project area, it is difficult for a large sized
septage collection vehicle to keep the efficient workability for septage collection. The Project provides,
therefore, small vacuum trucks for narrow roads and congested areas in addition to large vacuum trucks
having more transportation efficiency.

2-2-1-4 Condition on Construction and Material Procurement

Since 145 companies registered in Cebu Contractors Association implement various kinds of
construction works in Metro Cebu and they have enough man-powers and construction machineries,
local contractor can be utilized in construction works of the Project. Construction materials necessary
for usual civil and / or building works are also available in Metro Cebu. Therefore, local construction
companies and material suppliers will be suggested for the Project.
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However, goods which are difficult to be procured locally due to available quality and stability of local
market such as de-watering machine and water treatment plant equipment will be procured from Japan.

2-2-1-5 Local Company Utilization on Vehicles Equipment

Japanese truck manufacturers have locally established affiliated companies as well as local factories in
the Philippines. Some lineup models of their products are manufactured locally. Since these vehicles are
manufactured according to Japanese companies’ standards and quality, the vehicle procurement form
local market is also applicable. Even if no truck is locally manufactured, manufacturers have already
developed a system for inspection, repair and spare-parts supply. Therefore, it is possible to correspond
to needs for the O&M of truck by the local resources.

2-2-1-6 O&M Conditions

The main business of MCWD is presently water supply. Wastewater management is also a part of its
mandates, but there is no direct activity in present regarding septage collection / transportation in
MCWD as well as treatment. Although there is a service for septage collection, transport and treatment
in Mactan Island, it is a Private - Public Partnership (PPP) activity under DBFO contract for a capacity
of 150m?/day. Therefore, MCWD outsources all major activities such as design, construction, finance,
business license, septage collection, de-watering, filtrate treatment and de-watered cake disposal. Thus,
MCWD does not have the capacity and organization to conduct the septage management directly as well
as actual experiences and practical works.

Although MCWD plans to organize a septage management unit to implement the Project, it is difficult
to prepare the direct O&M management unit for STP and vehicle equipment in a short time. Accordingly,
MCWD will outsource O&M work to private companies for STP and vehicle equipment. In the
circumstances, MCWD will undertake to monitor the achievement and activity of the private companies
as the Project responsible.

2-2-1-7 Grade of Facility
()] Power Receiving and Distributing Equipment

Electrical power (3 phase 440V 60Hz) to the proposed STP is supplied by the local power company,
Visayan Electric Company (VECO). Since the STP needs to conduct 24-hour consecutive operation
even power outages occur, an emergency generator (1 unit) is installed in the STP.

2) Instrumentation

Instrumentation will include label switches for running and stopping pumps as well as preventing idle
running, and the use of electromagnetic flowmeters to measure each flow, including received septage,
septage feeding to de-watering machine, filtrate after de-watering and discharge volume. Differential
pressure airflow meters will be installed to measure aeration air volume. Differential pressure water
gauges will be also installed to measure water level of septage holding tanks. Control of each flow
volume and water level will be based on the measured data, in order to save energy and to treat filtrate
in a stable manner.

Reactor tank will be configured with DO and pH meters to ensure comprehension of the treatment
condition. Thus, proper water treatment will be achieved by operating optimum equipment.

3) Monitoring Control

As the STP needs to be run continuously 24 hours a day with a small number of staff, a supervisory
control and data acquisition (SCADA) system is necessary. It gathers measuring values from all the
meters and operating signals from all the equipment for monitoring the STP while also providing data
printouts for managing reports. The system also monitors operating status and malfunction status of all
facilities, to enable quick actions for countermeasures for troubles.
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“) Number of Major Equipment

For the STP, types of device are selected carefully to keep the cost efficiency for construction and O&M.
The number of devices to be installed is to be the necessity minimum.

Considering continuity during breakdowns repair, two (2) devices each for vital works such as de-
watering machine and receiving unit are installed. However, as devices run for 8 hours a day, there is no
backup devices, instead the operating time is extended in cases of breakdown.

Regarding the effluent treatment facility, a triple train is applied to enable continuous operation even
during maintenance work. Due to the complicated operation for organic substances, nitrogen and
phosphate removal, alignment of the facilities is to be enable for individual operation per train for
responding to differences in treatment circumstances.

5) Effluent Standards

The effluent standards stipulated by DENR are applied to the effluent of STP. The applicable standards
are stipulated in DAO2016-08, revised in 2016. Table 2-1 shows the standards values pertaining to
effluent discharge from sewage treatment plants regulated by the Administration Order. The revision
now means that nitrogen and phosphate are regulated.

DENR indicated in January 2019 to MCWD by a written document that the environmental classification
of the discharge destination (Mahiga Creek) for the facility construction site will be Class D.

Seven (7) Items shown on Table 2-1 (BOD, fecal coliform, ammonia, nitrate, phosphate, oil and grease,
and surfactants) are designated as important monitoring parameters for effluent quality.

Table 2-1 Effluent Standards (Extract from DAQ2016-08: Table 9. Effluent Standards)

. Water Body Classification
Parameters Unit
A B C D SB SC SD
BOD mg/L 20 30 50 120 30 100 150
Fecal Coliform MPN/100mL 4 200 400 800 200 400 800
Ammonia as NH3-N mg/L 0.5 0.5 0.5 7.5 0.5 0.5 7.5
Nitrate as NO3-N mg/L 14 14 14 30 20 20 30
Phosphate mg/L 1 1 1 10 1 1 10
Oil and Grease mg/L 5 5 5 15 5 10 15
Surfactants(MBAS) mg/L 2 3 15 30 3 15 30

Source: DENR

2-2-1-8 Methods of Construction, Procurement and Construction Period
Q) Construction Method

Proposed facility construction site is in lagoon for the existing de-watering plant of Cebu City. Therefore,
reclamation work of the site will be conducted by the Philippines side before construction
commencement of the Japanese side. Direct foundation with open cut method is applied for the Project,
but countermeasures for allowable bearing capacity on foundation and liquefaction are necessary. As
the countermeasure, middle layer mixing process system is applied for soil stabilization. However, to
checking the quality of reclamation to be conducted by the Philippine side as well as appropriateness of
design for foundation, check boring (3 piles, 30 meters depth) is conducted during detailed design stage.

2) Procurement Method

As the facility to be constructed is the STP. In additions to general civil / building construction works,
a plant construction is therefore required. Since the plant construction needs specific technical
knowledges and skills which are owned by wastewater treatment plant manufacturer, it is necessary to
accept a joint venture / consortium constituted by general contractor and wastewater treatment plant
manufacturer in the bidding stage.

3) Construction Period

The construction work in the Project takes 36 months from the Grant Agreement (G/A) including
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Detailed Design. Only STP is the facility to be built and it is difficult to build the facility dividing into
several stages. Thus, it is necessary to apply the national bonds system.

2-2-2 Basic Plan (Construction Plan / Equipment Plan)
2-2-2-1 Basic Conditions
2-2-2-1-1 Basic Design Conditions

Basic design conditions for the Project are shown in Table 2-2. Processes to determine the conditions
are described in next paragraphs.

Table 2-2  Design Parameters of the Project

Items Figures Remarks
Design Target year 2025
Design population 2,244,091 Population in the Project

areas

Design households for planned 469,841 Households in planned
septage collection septage collection area
Design volume of septage 392.42m3/day Planned working days: 280
collection days per year
Design treatment volume of 400m3/day
septage in STP
Design volume of de-watered cake 55m’/day
generation

Source: JICA Study Team

2-2-2-1-2 Design Target Year

Design target year is recommended as 2025. However, the capacity of facility and equipment is
determined to cover significant parts of the middle term plan year (2030) targeted in Mega Cebu Road
Map 2050.

2-2-2-1-3

Proposed septage collection area in F/S is for 8 LGUs, i.e. Compostela, Liloan, Consolacion, Mandaue
City, Cebu City and City of Talisay in Cebu Island, and Lapu-Lapu City and Cordova in Mactan Island.
Septage management system has been commenced in 2 LGUs of Mactan Island by the PPP project,
described in Chapter 2-2-1-6. Therefore, it is appropriate that the Project covers the remaining 6 LGU s,
which are Compostela, Liloan, Consolacion, Mandaue City, Cebu City and City of Talisay according to
the Grant Aid request from the Philippine side. Planned septage collection area, however, is necessary
to be more narrowed according to following conditions based on F/S;

- Barangay' where MCWD provides water supply service.

- Even if a Barangay is not in water supply service area of MCWD, neighboring Barangays to
water supply service area are included in septage collection area.

- Customers for water supply service of MCWD are targets of septage regular collection.

- Households and entities which are non-customers for water supply service of MCWD are not
targets of septage regular collection. Such septage are only a target of on-call collection.

As a result, planned septage collection area consist of 119 barangays described in Table 2-3. Based on
population census, it covers 88% of population in the Project area. Concept on the planned septage
collection area is described in Figure 2-2 and 2-3.

' Administration unit under City and Municipality
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Table 2-3 Septage Collection Areas

Project areas (all LGUs) Septage Collection Areas (SCA) SCA
. . Acreag Number of Barangays ratio by
Population Acreage Number of Population .
ig 2015 (ha)g Barangays iII: 2015 € Tota MCWD Not M,CWD populati

(ha) 1 service service on

Compostela 47,898 6,890 17 32,325 1,002 6 4 2 67%
Liloan 118,753 4,509 14 108,312 2,542 8 8 0 91%
Consolacion 131,528 4,205 21 113,493 2,206 12 11 1 86%
Mandaue 362,654 3,487 27 362,654 3,487 27 27 0 100%
Cebu 922,611 29,120 80 771,532 6,562 50 50 0 84%
Talisay 227,645 4,222 22 202,098 2,430 16 16 0 89%
Total 1,811,089 52,433 181 1,590,414 18,229 119 116 3 88%

Source: JICA Study Team (Population is from census in 2015)

Source: JICA Study Team
Figure 2-2 Concept of Planned Septage Collection Area

119 Barangays

Planned Septage Collection Area :SCA (= USAID
F/S planned area)

Metro Cebu 13 LGUs

Planned Target for Non-
Scheduled Septage
Collection (=Non-MCWD
Customer)
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Legend

O Project Area (6 LGUs)

Planned Septage Collection Area

Source: F/S, 2011, USAID
Figure 2-3 Location of Planned Septage Collection Area

2-2-2-1-4 Planned Population and Households
) Metropolitan Cebu and the Project area

Table 2-4 shows the population and the number of households in Metropolitan Cebu. Forecasted
population in the Project area in 2017, 2025, and 2030 are 1,920,334, 2,244,091, and 2,473,829
respectively calculated by quadratic regression equation estimated up to the population in 2030 based
on census of 1990, 1995, 2000, 2007, 2010, and 2015.

The number of average family members on each LGU is publicized in census in 2015 and the number
of households is calculated by the average family members. Average family number is defined as the
number of people who live in a house at a time of census survey.

(2) Planned Septage Collection Area

The population and households in the above-mentioned planned septage collection area is estimated as
Table 2-5 by MCWD’s customers list. The numbers of households in septage collection area in 2017,
2025, and 2030 are 402,412, 469,841, and 517,214 respectively. This number of households is target
households for planned septage collection.

Planned septage collection area is basically same as the water supply service area of MCWD. However,
households and offices are not always MCWD water service customers. The population and households
in the planned septage collection area are divided into water supply customers and non-customer of
water supply.
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2-2-2-1-5 Number of Septic Tanks

Septic tank installation rate on each LGU in Metropolitan Cebu is predicted as Table 2-6. The number
of septic tanks are calculated to multiply predicted number of households by the septic tanks installation
rate shown on Table 2-7. As a result, there are approximately 420 thousands septic tanks in the Project

area in 2017.
Table 2-6 Septic Tank Installation Rate in each LGU (%)

LGU 2015 2017 2020 2025 2030
Compostela 91% 91% 92% 93% 93%
Liloan 96% 96% 97% 98% 98%
Consolacion 91% 91% 92% 93% 93%
Mandaue 91% 91% 92% 93% 93%
Cebu 89% 89% 90% 91% 91%
Talisay 96% 96% 97% 98% 98%

Note 1: The numbers of 2015, 2020, 2025 are predicted numbers in F/S.

Note 2: The value in 2017 is interpolated value between the value in 2015 and the value in 2020.
Note 3: Since sewage system is planned, the value in 2030 is the same as the number of 2025.
Source: F/S, 2011, USAID (Predicted values are added by JICA Study Team)

The number of septic tanks in planned septage collection area are predicted in Table 2-8, Table 2-9, and
Table 2-10 based on the composition rate of MCWD water supply customers by each Barangay, large
commercial and public entities. The number of septic tanks are predicted 439 thousands in 2025, and
483 thousands in 2030.
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2-2-2-1-6

Due to the obstacles on septic tanks or no opening on septic tank, there are some septic tanks which are
not able to access for de-sludge work in Metropolitan Cebu.

Since it is difficult to de-sludge such septic tanks, the target number of de-sludge management for septic
tanks is estimated by multiplying the number of septic tank and accessibility of septic tank. Based on
the F/S, the accessibility to septic tank is estimated as shown in Table 2-11. It is confirmed in the
preparatory survey through a sub-contracted interview survey to residents. The result of the interview
survey shows 89% for the accessibility.

Table 2-11 Estimated Accessibility to Septic Tank (%)

LGU Accejssibility of
septic tank (%)
Compostela 90
Liloan 90
Consolacion 90
Mandaue 80
Cebu 85
Talisay 95

Source: F/S, 2011, USAID

2-2-2-1-7

Since commercial and public entities are built to be capable for septic tanks de-sludging, the number of
septic tanks to be managed is calculated at 100 % in accessibility.

2-2-2-1-8 Septage Collection Volume per Septic Tank

De-sludge volume from the septic tank is 2.5m’ per collection on average from each domestic household
and 5m’ on average from each large commercial and public entity.

2-2-2-1-9 Annual Working Days

Considered holidays and maintenance days on facilities and equipment as follows, 280 days per year is
planned for the Project.

- Six (6)-day work per week (313 days per year)

- The number of Holidays per year (21 days per year)

- Inspection day once a month (12 days per year)

- 280 working days per year (=313 - 21 - 12 days)

2-2-2-1-10 Planned Frequency of Septage Collection

LGUs in the Project area plan the septage collection frequency for every three (3) to five (5) years as
shown on Table 2-12 in LGUs’ ordinances.

Table 2-12  Frequency of Septage Collection in Ordinances

LGU Frequency
Compostela Not yet formulated
Liloan 3-5 years
Consolacion 5 years
Mandaue 5 years
Cebu 3-5 years
Talisay 4 years (Domestic)

2 years (Commercial entities)

Source: Ordinance of each LGU

Since implementation organization of the Project is MCWD and fair service for the collection to all
LGUs is required, capacities of facilities and equipment are designed by a unified septage collection
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frequency. In the Project, 5 years frequency is selected by following reasons:

- If septage is collected by 3 years frequency, the size of the Project is 1.67 times bigger than 5
years frequency and the costs of construction, equipment, and O&M would be more expensive,

- Existing PPP project in Mactan Islands is implemented by 5 years frequency on septage collection.
The PPP project imposes septage collection fee, 2.20PHP per water usage 1 m®, and the fee is
affordable for the residents. To maintain the cost at the same level of the price, the septage
collection frequency is planned for 5 years,

- Previous F/S is planned 5 years frequency for septage collection,

- 5 years frequency satisfies almost LGUs’ ordinances. Furthermore, the ordinances are able to be
modified in accordance with the Project,

- And 6LGUs in the Project area agree the plan of MCWD to collect septage every 5 years.

The result of the research in Vietnam conducted by Assistant Professor Dr. Harada Hidenori, Graduate
School of Global Environmental Studies in Kyoto University, Japan, shows that a relation of retention
period of septage in septic tank and BOD reduction as follows. BOD reduction ratio for 5 years
frequency is predicted to be 80% of 3 years frequency as shown in Table 2-13. Between the two
frequency cases, there is little gap although a small difference on water environmental improvement
efficiency is anticipated.

Y =-0.61 X+90.59
YO BOD reduction ratio (%)
X0 Retention period (Months)

Table 2-13 Predicted Congestion Times and BOD Extraction

Retention Period Retention Period BOD Reduction ratio
(Years) (Months) (%)
3 36 68.63
5 60 53.99

Source: JICA Study Team

2-2-2-1-11 Septage Volume to be Managed

Considering the septic tanks in planned septage collection area described in 2-2-1-5, the accessibility to
septic tanks described in 2-2-2-1-6 to 2-2-2-1-10, septage collection volumes per septic tank, STP
working days per year, and the frequency of septage collection, planned volume of septage management
per working day is estimated in Table 2-14.

Table 2-14 Planned Volume of Septage Management (m*/day)
Planned year 2025 2030
Septage volume to
be managed
Source: JICA Study Team

676.67 746.35

Calculation process is as follows. Calculated results for each LGU are also shown in Table 2-15, Table
2-16, Table 2-17, Table 2-18 and Table 2-19.

Domestic household

1) The number of Target Septic Tanks to be managed = The number of septic tanks in planned
septage collection area x the accessibility to septic tank

2) The number of annual target of septage tank to be de-sludged = The number of Target Septic
Tanks to be managed / 5 years

3) The number of target septic tanks per working day [0 The number of annual target of septage
tank to be de-sludged / 280 days

4) The volume of septage to be managed per working day = The number of target septic tanks per
working day x 2.5m’
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Large commercial and public entities

1)
2)
3)

4)

The number of Target Septic Tanks to be managed = The number of septic tanks in planned
septage collection area

The number of annual target of septage tank to be de-sludged = The number of Target Septic
Tanks to be managed / 5 years

The number of target septic tanks per working day = The number of annual target of septage tank
to be de-sludged / 280 days

The volume of septage to be managed per working day = The number of target septic tanks per
working day x 5m’
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2-2-2-1-12 Volume of Septage to be Collected in the Project

It is ideal to collect/treat 676.67 m*/day amount of septage in 2025. It is however too rapid improvement
to achieve immediately due to the following circumstances to the existing septage management.

- MCWD has no organization and experience to collect / treat septage directly.

- Though Cebu City conducts around 46m’/day of septage management as public services,
there is no filtrate treatment plant and it is insufficient for wastewater treatment experience.

- PPP Project (capacity 150m*/day) in Mactan Islands is implemented under MCWD’s business
but the main implementation body for design, construction and O&M is a private company.
MCWD is not involved in the O&M directly.

Therefore, the target volume of septage to be collected in 2025 by the Project is further narrowed to
urgent level and easier level for the O&M although the planned volume of septage collection in 2030 is
maintained to be 746.35 m*/day.

) Relationship between the Project and Mega Cebu Road Map

Mega Cebu Road Map 2050 proposes that adequate wastewater management ratio would be improved
up to 50 percent of its population ratio by 2030. There is no sewerage system presently in Metropolitan
Cebu, and domestic wastewater from kitchen (gray water) and night soil (black water) are basically
disposed separately. In a difficult circumstances for introducing the sewerage system by 2030, it is
difficult to treat both gray water and black water integrated immediately. Therefore, gray and black
water is required to be treated separately until the sewerage system is introduced.

To contribute the achievement of Mega Cebu Road Map 2050, it is appropriate to treat the septage in
Metro Cebu to be 50 percent or more in 2030 as an upper goal.

The septage amount in Metropolitan Cebu in 2030 is estimated 1,611m*/day as shown below and in
Table 2-20.

- The septage volume from domestic household is calculated by average septic tank installation
rate and estimated number of the household in a same manner for the Project area.

- The septage volume for large commercial and public entities are considered for Mactan Island
(Lapu-Lapu and Cordova)

- Since there are few commercial and public entities in other LGUs, septage from those facilities
are not necessary to be especially considered.

Table 2-20 Predicted Volume of Septage in Metropolitan Cebu (m*/day)

Items 2017 2020 2025 2030
Ig:é?lber of domestic households in 13 LGUs Metropolitan 717,177 766,880 862,227 964,459
Septic tank Installation rate 91% 92% 93% 93%
The predicted number of septic tank in Metropolitan Cebu 652,631 705,530 801,871 896,947
Est}lmated volume of septage for domestic households 1,165 1,260 1,432 1,602
(m’/day)
Estimated volume of septage for large commercial and 6 7 ] 9
public entities (m?/day)
Total (m*/day) 1,171 1,267 1,440 1,611

Source: JICA Study Team

Therefore, the collection volume on the upper goal is satisfied if more than 806m?/day of septage is
collected in whole Metropolitan Cebu in 2030.

In case to narrow it to the Project area, the treatment capacity is required to be 611 m*/day or more in
2030 as follows. If the septage treatment volume in 2030 is 746.35 m’/day for the Project area as
aforementioned, it contributes to the achievement of the upper goal.

- Generated septage volume in Metropolitan Cebu in 2030 is 1,611m*/day.
- Iftreating 50% or more, 806m*/day is required for septage treatment.
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- The capacity of the exiting plant in Mactan Islands and Naga city” is 195 m*/day in total.

- Since the existing septage de-watering plant in Cebu City is replaced to the Project, such
capacity is not counted for a capacity in 2030.

- Ifthe STP of the Project caters the treatment for 611 m*/day or more (= 806 m*/day - 195 m*/day)
in 2030, the goal described Mega Cebu Road Map would be satisfied in an aspect of septage.

2) Volume of Septage to be Collected by the Project (2025)

Since MCWD is the implementation organization and septage treatment fee is collected together with
water tariff, it is reasonable that MCWD’s customers for water supply are main customers for septage
collection. Firstly, septage from MCWD’s customers for water supply in the planned septage collection
area is planned to be collected. However, septage is generated in non-customers for MCWD water
supply and there is a certain demand of de-sludge / collection services in these households. Thus, the
capability for treatment of septage from 20% of non-MCWD customers is incorporated in the Project.
Table 2-21 shows the design volume of septage collection by the Project (2025). Concept is shown in
Figure 2-4.

Table 2-21 Design Volume of Septage Collection by the Project (2025)
2025
Item Volume of Septage to be Collection | Design Volume of Septage
Managed (m?*/day) Ratio Collection (m?/day)
Customers of MCWD water 32136 100% 32136
supply
Non-customer for MCWD 35531 20% 71.06
water supply
Total 676.67 392.42
Source: JICA Study Team
2025 2030
Category
Septage generated by] Septage generated by Total Septage generated by Total
Contractors with Non-contractors with Contractors with
MCWD (m3/day) MCWD (m3/day) MCWD (m3/day)
The amount of 321.36 71.06 392.42 349.91 396.44 746.35

septage to be collected

20% collection 100% collection 100% collection

< 1N 4

The target by the future project

100% collection

The target by the Project
Source: JICA Study Team
Figure 2-4 Septage Treatment Capacity in the Project

2-2-2-1-13

Although the design volume of septage collection in 2025 is 392.42 m*/day, required septage collection
volume is 746 m*/day in 2030. Due to the area constraint of the facility construction site, it is difficult
to expand the size of facility which exceeds 450 m*/day. Therefore, it is required to conduct the divided
zoning management for septage collection / treatment, i.e. for North and South at least.

The implementation plan for the Project is therefore proceeded according to following concept.

1) Since the STP construction site in the Project locates in the south of the Project area, the proposed
STP in the Project is named “the South STP”.

2) This Project provides the South STP only in 2025. The service area of the Project facilities and
equipment cover both the North and the South of the Project area. Therefore, their capacity is enough
for 392.42 m*/day, which is the planned septage collection amount in the Project in 2025.

2 In Naga city of Metropolitan Cebu, there is STP managed by LGU for a capacity of 45m’/day.
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3) Table 2-22 shows the Southern / Northern dividing plan for septage management after 2030. Mandaue
City, which is the second largest city in the Project area, is to be included in the Northern part of the
divided zoning management.

4) Since the septage collection volume from Southern part is expected to exceed 430 m*/day in 2030, it
is accounted for the design capacity for the Project.

5) It is expected that the septage volume in the Project area exceeds 746 m*/day in 2030. Accordingly,
the North STP is necessary in 2030 to cater the septage service for 316 m’/day or more. The
construction work of the North STP is separately planned from the Project. MCWD is required to
develop the construction plan for such STP after the Project.

6) The South STP is to be exclusive for the South part of area after the construction of the North STP.

Table 2-22  Southern/Northern Divided Management Plan after 2030

Northern area Southern Area
1. Compostela 1. Cebu City
2. Liloan 2. City of Talisay
3. Consolacion
4. Mandaue City

Source: JICA Study Team

Table 2-23 shows the required capacity of septage collection (m*/day) for the North / South STP.
Table 2-23 Treated Septage Amount (m*/day) for the Northern/Southern STP

STP 2025 2030
Northern Area 392 316
Southern Area (South STP covers total 430

septage amount)
Total 392 746

Source: JICA Study Team

2-2-2-1-14 De-watered Cake Disposal
€)) Disposal Method

Filtrate from de-watered septage is discharged to the river after treatment followed by the effluent
standard. On the other hand, de-watered cake, which is generated as solid matter after de-watering, is
required to be disposed of as solid waste at a landfill site.

There are recycling technologies such as fuelification, composting and construction material for de-
watered cake. It is, however, difficult to establish the recycle plan for de-watered cake before introducing
the Project since no actual record for the quantity/quality of the de-watered cake is available. Thus, the
de-watered sludge is planned to be disposed of at a landfill site.

2) Landfill Disposal Site

In present, a landfill site (private facility) in Consolacion is widely utilized for Metro Cebu. Although it
is the 1st candidate for disposing of the de-watered cake, the solid waste has been piled up at the site by
open dumping. The landfill site in Consolacion is inappropriate for the Project.

Table 2-24 shows other alternatives for de-watered cake landfill site. As Binaliw disposal site (Cebu
City, Private) is advantageous in the view of distance, road width and acceptance capacity, the de-
watered cake is planned to be disposed at Binaliw landfill site.

If de-watered cake is from the septic tank which does not contain industrial wastewater, it is within the
scope of ECC to dispose of the cake at the landfill site. Accordingly there is no problem to dispose of it
under ECC.
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Table 2-24 Alternatives for De-watered Cake landfill site

Alternatives
No.

Summary

Pros/Cons

1

Carmen regional landfill site (PPP project with Cebu Province)
Cebu Province and a private company are preparing a plan for new
landfill site. It is assumed that the size and equipment of the facility
is sufficient but Feasibility Study of the project is not started yet. But,
it would take 12 months to complete for starting landfill on first stage
once the construction work starts.

The landfill site is under design and
there is a risk that delay for the
completion of the construction and
it is late for the project. Therefore, it
is inappropriate for the plan based
on this landfill site.

The landfill site is planned and constructed by a private company.
ECC is issued and the first cell of the landfill site is almost
completed. Liner sheet and leachate treatment facility are ready for
operation. The site plans to receive the solid waste mainly and it is
possible for the site to receive the de-watered cake.

2 Talisay landfill site (Owned by Talisay City, Operated by a | The landfill site is operative and it is
private company) possible to be used immediately.
The facility has a leachate treatment system and there is enough | However, the location of the site is
space for accepting the cake. Since the leachate treatment facility is | far and the width of the access road
not in operation, it is necessary to be repaired. Talisay City says that | is narrow so that transportation
it is possible to provide the service if MCWD agrees the treatment | efficiency is low. Thus, it is
agreement with the outsourcing company. However, there are issues | appropriate for the site as the
1) it is far from STP and 2) width of the access road is narrow. It is | second candidate site.
necessary to transport the cake perpetually by 3 ton dump truck in
case using the landfill site.

3 Binaliw landfill site (Cebu City, private facility) The access of the site is better than

Talisay and a large sized vehicle
can be accepted. It is wunder
construction but it is almost done.
Thus, the site is the first candidate.

Source: JICA Study Team

3) Effective Utilization of Cake

Hearing result from famers shows there is an opinion that some farmers would like to utilize the cake
for compost if the quality is suitable. It is, however, difficult for the Project to guarantee the quality and
quantity of the compost before implementing the Project. In addition, it is difficult to produce the
compost for all the generated de-watered cake. Accordingly, re-utilization plan of the cake is not
included in the Project.

There are some alternatives such as composting and fuelization for de-watered cake. And it is possible
to reduce transportation and disposal amount of the cake. Therefore, it is expected that MCWD plan to
conduct the study for effective utilization of the case after commencement of the Project operation.

2-2-2-2 Facility Design
2-2-2-2-1 Design Capacity and Number of Trains

Table 2-25 shows the design volume for the STP (m*/day). Since the Project target year is 2025, the
required capacity of the facility is 400m*/day.

Table 2-25 Design Volume for the South STP (m*/day)

Planned septage collection amount in 2025 2030
bALEVID (G Total (Reference)
User Non-user
321.36 71.06 392.42 430.64

Note 1: Planned septage collection amount in 2025 is for the whole Project area
Note 2: Planned septage collection amount in 2030 is for only south part of the Project area.
Source: JICA Study Team

To avoid a complete suspension of STP in the inspection or emergency situation, multiple trains are
installed at the treatment facility. The number of trains and the volume of each train of STP is proposed
considering the necessary capacity in 2030. Table 2-26 shows the number of trains in STP. Since, the
target year of the Project is 2025, the capacity of installed equipment is 400m*/day.
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Table 2-26 Number of Trains in STP

2025 2030
- Number of Size per train . Number of Size per train
3 3
Size (m*/Day) Trains (m%/day) Size (m*/Day) Trains (m’/day)
400 (435)* 3 145* 435 3 145

Note: Civil/Architectural facility is designed for the size of 435m’/day in 2025. Mechanical/electrical
equipment is designed for 400m?/day and is expanded in 2030.
Source: JICA Study Team

On the other hand, de-watered sludge cake volume is estimated approximately 55m*/day for 400m*/day
of septage treatment amount as described below:

- Solid contained in received septage: 10,000kg/day (Receive 400m’/day, concentration
25,000mg/L)

- Returned sludge: 160kg/day

- Coagulant: 274kg/day

- Solid contents input in de-watering machine: 10,000kg/day + 160kg/day + 274kg/day =
10,434kg/day

- Solid collecting rate by de-watering (transferred to de-watered cake): 95%

- Solid in de-watered cake: 10,434 kg/day x 95/100 = 9,912kg/day

Solid content in de-watered sludge cake is estimated at 9,912kgDS/day. Assuming the water content
ratio of de-watered cake at 80%, the weight of the de-watered sludge cake is 49.56t.

9,912kgDS/day / (100-80)%/1000] 49,560kg — 49.56t

The volume of de-watered sludge cake is 55m’® in case of the apparent specific gravity with
uncompressed de-watered cake when it is loaded on the truck. Table 2-27 shows de-watered cake
volume (m*/day).

49.56t/0.9¢m’0 55.06 - 55m’

Table 2-27 De-watered Cake Volume (m®*/day)
Size of the Facility
(m*/day)

De-watered Cake (m3/day)

400 55
Source: JICA Study Team

2-2-2-2-2 Treatment Process
) Water Quality and Nature of Received Septage

As to the STP plan for water quality, data of the existing septage plant in the Philippines is utilized.
However, a reference is made to documented records related to Japanese night soil that is similar in
nature, for cases that local data is unavailable or insufficient for analysis.

In the preparation survey, the following 3 types of water quality data are obtained.

- Data 1: 3 samples at the existing septage de-watering plant in Cebu City by a local sub-contracted
consultant.

- Data 2: 16 samples of past data from the existing septage de-watering plant (same as Data 1)
recorded in Summary Report of “Pilot Survey for Disseminating SME’s Technologies for
Applicability of De-watering Equipment for Septage Management of Cebu City (January 2016)”.

- Data 3: 20 samples from Alabang-Zapote Septage Treatment Plant in Las Pinas City of Metro
Manila (hereinafter “Ala-Zap™)

Note that the water quality terminology used in this document are defined in Table 2-28 and Table 2-29.
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Table 2-28 Water Quality Terminology Explanation

Item Explanation
Septage Septage delivered to STP by vacuum truck
Filtrate Liquid from a de-watering machine after solid-liquid separation process to be
treated at filtrate treatment facility
Removal Proportion of water concentration retrieved from sludge cake de-watered by
efficiency de-watering machine

Source: JICA Study Team

Table 2-29 Explanation of Water Quality Items

WL (el Explanation
Item
TSS Total suspended solids
BOD Biochemical oxygen demand
COD Chemical oxygen demand
(Using potassium dichromate as oxidant)
T-N Total nitrogen
T-P Total phosphorus

Source: JICA Study Team

Table 2-30 shows the average values for the 3 blocks of data. Note that water quality analysis results for
each set of data are shown in Appendix-6-3.

Table 2-30 Water Quality Data Obtained from Survey this Time

Data 1 Data 2 Data 3
Sampling & Work Completion
- Ala-Zap
Analysis Report (20 Samples)
(3 Samples) (16 Samples)

TSS 11,063 *(23,812) 13,535

Septage BOD 7,127 4,235 3,204
(mg/L) COD 14,290 13,099 13,204
T-N 1,337 No data No data
T-P 445 No data No data
TSS 158 *(202) No data
Filtrate BOD 374 481 No data
(mg/L) COD 972 863 No data
T-N 378 No data No data

T-P 55 No data No data
TSS 98.6 *(99.2) No data
;;rggggl BOD 94.8 88.6 No data
%) Y [cop 932 934 No data
T-N 71.7 No data No data

T-P 87.6 No data No data

Note: Data in parentheses are average values for 6 sets of data with data of 1,000mg/L or less removed
Source: JICA Study Team

1) TSS, BOD, COD

Regarding the 3 types (TSS, BOD, COD) of water quality items, as Table 2-31 shows, the average values
are applied for design quality of TSS, BOD and COD based on all 39 sets of data for data 1 to 3. As
nature of septage varies depending on storage circumstances at collection points, a safety factor of 50%
has been calculated into data averages as the planned values.

Nevertheless, to calculate the averages for TSS, figures of 1,000mg/L or less in septage are removed as
such data are deemed clearly unreliable.
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Table 2-31 Design Values for TSS, BOD and COD

Wat?r Data Average Average Value Design Value
Quality (mg/L) x 1.5 (mg/L)
Items - (mg/L) &
TSS 15,406 23,109 25,000
BOD 3,929 5,894 6,000
COD 13,244 19,866 20,000

Source: JICA Study Team

2) T-N, T-P

Regarding the water quality items T-N and T-P, they are not metered at the exiting de-watering plant.
Only the data obtained in this preparatory survey are available. As shown in Table 2-30, data of 3
samples are obtained. However, the values vary greatly and they are considered to be unreliable.
Therefore, reference is made to documented records in “2006 edition of planning and design manual for
sludge treatment plant by Japan Waste Management Association” and the average value of Japanese
night soil is adopted.

With the filtrate treatment facility planned for this time round, a recycled nitrification/denitrification
process is used as water treatment to biologically remove nitrogen. Because of this biological treatment,
variations in the quality of water treated is unavoidable, so the average value has been set to 3,000mg/L
for nitrogen, taking into account a safety factor of approximately 10%.

Phosphorus treatment is stable because a removal process uses chemical precipitation. Thus, the average
value is set as 350mg/L, without consideration of safety factor.

Table 2-32 Design Values for T-N and T-P

Water Literature Value Design Value
Quality Item (mg/L) (mg/L)

T-N 2,700 3,000

T-P 350 350

Source: JICA Study Team

3) Water Quality Design Factors in Receiving Septage

From the above results, water quality components are calculated as shown in Table 2-33 for design
purposes in receiving septage at STP.

Table 2-33  Water Quality Design Factors in Receiving Septage
Septage Influent Quality

Item (mg/L)

TSS 25,000
BOD 6,000

COD 20,000

TN 3,000

T-P 350

Source: JICA Study Team

) TSS, BOD and COD Removal Efficiency by De-watering

As there are no data of filtrate at Ala-Zap, the data from Data 1 and Data 2 are used to set removal
efficiency. Table 2-34 shows design values for removal efficiency of TSS, BOD and COD by de-
watering.

44



Table 2-34 TSS, BOD and COD Removal Efficiency by De-watering

Water Quality Item Data Average(%) Design Value (%)
TSS 99.0 95
BOD 89.6 90
COD 93.4 90

Source: JICA Study Team

A3) T-N and T-P Removal Efficiency by De-watering

Regarding T-N and T-P, sampling and analysis were conducted on only one set of data by water quality
survey at the existing septage de-watering plant. Therefore, taking into consideration the fact that T-N
and T-P removal efficiency varies depending on the type of de-watering machine used, experienced
value of multiplate screw press de-watering machine which is selected for the Project is adopted to the
Project design. It is shown in Table 2-34.

Table 2-35 T-N and T-P removal Efficiency by De-watering

Water Quality Item Average Value (%) Design Value (%)
T-N 85 85
T-P 80 80

Source: JICA Study Team

@) Filtrate Quality

The quality of the filtrate that flows into the treatment facility is set in consideration of the above
described water quality of receiving septage, the water quality items for the de-watering machine as well
as the excess activated sludge and added coagulant in the treatment plant.

Table 2-36 shows water quality design factors for filtrate that will flow into water treatment facility.
Filtrate concentration = receiving septage concentration x (100 — removal efficiency) / 100(mg/L)

Table 2-36  Water Quality Design Factors for Filtrate

Receiving Septage Rem.oval Filtrate Quality

Item Efficiency
(mg/L) 0 (mg/L)
(%)

TSS 25,000 95 1,250
BOD 6,000 90 600
COD 20,000 90 2,000
TN 3,000 85 450
T-P 350 80 70

Source: JICA Study Team

&) Basic Treatment Processes
The function of the STP is broadly divided into the following processes.

1. Receiving collected septage
2. De-watering
3. Water treatment

The existing septage de-watering plant was built to propagate and validate de-watering devices. The
plant uses multidisc screw-press de-watering machines to de-water received septage, and transfers
filtrate to existing lagoon before discharging. Likewise, existing STPs in Mactan Island, and Ala-Zap
use the same process.

The same kind of systems for this Project is adopted for expecting sharing the O&M know-how.
Therefore, the basic treatment processes for this Project will be as follows.

- Receive collected septage

- Pretreat (screening and grit collecting)
- De-watering

- Filtrate treatment
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Note that deodorization equipment is installed for receiving equipment, holding tanks and de-watering
machines where odor concentrations are comparatively high.

Source: JICA Study Team

()

Figure 2-5 Treatment Process (Direct De-watering Method)

Consideration of Wastewater Treatment Method

Effluent from the infiltrate treatment facility is discharged into the adjacent Mahiga Creek. The quality
of discharged water is regulated by DAO2016-08. As nitrogen and phosphorus have been added to
standards with the enactment of this ministerial ordinance, comparative examinations of 5 treatment
systems that can meet the requirements of DAO2016-08 as shown in Figure 2-6 is conducted. As a result,
the recycled nitrification/denitrification process (with combined use of coagulant) is selected.

Recycled nitrification / denitrification process (with combined use of coagulant)
Anaerobic-Anoxic-Oxic (A»/O) Process

Membrane Filtration Denitrication Process

Sequencing Batch Reactor (SBR) Process

Johkasou

Recently, the anammox biological treatment has been developing for practical application. The
anammox treatment is to change nitrogen as ammonia and as nitrate to nitrogen gas directly, utilizing
biological reaction of anammox. This process is expected to save energy more than others. While several
pilot plants are operated in Japan, Osaka City introduced it in 2017 for the practical operation. The
anammox treatment system, however, is not recommended for the Project due to following:

C-BODs exceeds 100mg/L in the design filtrate quality. A removal facility of organic matters
is required to be installed.

Ammonia - nitrogen is less than 300mg/L in the design filtrate quality. It is not applicable for
the treatment system using anammox.

The Project is to treat septage which contains much nitrogen. It is anticipated that sufficient
removal of nitrogen is difficult to be done by only anammox process. Since another treatment
system is required after the anammox process, the application of the anammox process is
more costly for construction and O&M.

When anammox process is introduced, a lot of kinds of additional water quality meters are
necessary to be installed in STP such as meters for ammonia and nitrate. Accordingly, the
operation of STP becomes more sophisticated.
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@) Consideration of Specifications for De-watering Facility

There are multiple types of de-watering machines, and each has different features. Figure 2-7 shows the
representative types of machines currently being used to de-water sewage sludge. Of those, the
multiplate screw press de-watering machine is often used in small-scale facilities in Japan, and, with a
slow rotating speed it has a simple structure, featuring excellent specifications in terms of water saving,
low noise, low vibration and energy saving. What is more, this type of machine has a good proven track
record of utilization at the existing septage de-watering plant in Cebu City. Hence, as the operating and
maintenance know how already has been achieved from its use, the multiplate screw press de-watering
machine is applied for the Project.

Source: JICA Study Team
Figure 2-7 Typical De-watering Machines

2-2-2-2-3 Layout of Facilities
Figure 2-8 shows the layout of the principle facilities.
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Figure 2-8 General Layout on STP

The basic plan for the STP is to have 400m*/day of delivered septage by vacuum trucks during the
daytime. After the septage flows into the septage holding tank, the septage is de-watered by de-watering
machines. Both the operating time of the de-watering machines and the receiving time for septage are
determined as 8 hours. However, the filtrate generated in the de-watering process is treated continuously
over 24 hours.

The following are outlines of principle facilities and equipment to be configured in the STP.

1. Receiving equipment: Removes debris and grit from septage delivered by vacuum trucks as well
as measures the volume of septage using an electromagnetic flowmeter.

2. Septage holding tank: Stores septage (after removal of floatable solids and grit by receiving
equipment) as well as agitates septage to achieve even consistency.

3. De-watering machine: De-waters septage to approximately 80% of moisture content, reducing
volume to about 10%. Separates received septage into de-watered cake and filtrate.

4. Flow equalization tank: Installed as a pre-step to 24-hour even flow of filtrate for treatment.
5. Reactor tank: Treats filtrate (after de-watering) to fulfill DAO2016-08 standards.
6. Final sedimentation tank: Separates activated sludge and filtrate treated by biological treatment.
7. Disinfection tank: Disinfects bacteria remaining in treated filtrate and separated out from final
sedimentation tank, to enhance safety of final effluent.
2-2-2-2-4

Having considered the need for multiple trains of equipment to continue operation during maintenance
periods, the facilities and equipment capacities / abilities needed to treat 400m*/day of septage in 8 hours
are assessed and listed up in Table 2-37. Note that the assessment process is described later from 2-2-2-
2-8 onward.
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Table 2-37 Principle Facilities and Equipment Capacities

Facility/Equipment Item Unit Capacity/Ability
Receiving septage Receiving m’/day 400m’/day
amount
Receiving equipment Ability m?/min 1.0 m3*/min x 2 units (8hr/day)
Operating hr/day
time
Septage holding tank Capacity m? 218m’ x 2 tanks (1-day’s load)
De-watering machine Ability m’/hr 25m3/h or more x 2 units
Flow equalization Capacity m’ 158m’/tank x 2 tanks
tank
Reactor tank Capacity m’ Facility scale: 162m? (aerobic tank 72m3 + anoxic tank
90m?) /train x 3 trains
Equipment Capacity/Ability: 145m? x 3 train = 435 m*
Final sedimentation Capacity m’ 45m’3 x 3 train
tank
Disinfection tank Ability m’/day 1.2m%/tank x 1 tank

Source: JICA Study Team

2-2-2-2-5

The design and construction of public facilities in the Philippines are regulated by DPWH standards in
the “Standard Specifications for Highways, Bridges and Airports” (Blue Book). The facility design of
the Project conforms to those standards.

For structures, a permission must be obtained from the LGU’s Office of Building Officer (hereinafter
referred to as “OBO”), and any procedures prescribed in the National Building Code (the basis law) and
any other “implementing rules and regulations” must be carried out, while also the NSCP laid out in
ordinances must be referred to.

To ascertain the suitability of construction and materials in obtaining permission from each LGU’s OBO
requires a review by the Engineering Office of each LGU. The standards for usable materials differ at
each LGU. As the STP in this Project will be located in Cebu City, the standards for materials shown in
Table 2-38 will be applied.

Table 2-38 Cebu City Standards for Materials

Item Standard
Concrete compressive | 27MPa (4,000psi)
strength
Steel yield strength 414MPa (60,000psi)
Concrete weight 23.5kN/m?> (1501b/ft?)

Source: JICA Study Team

2-2-2-2-6

To construct the STP in the Project, the filtrate treatment lagoon in the existing septage de-watering
plant in Cebu City is reclaimed and the STP is constructed on the reclaimed ground. MCWD designs
and carries out that reclaim work based on Blue Book. The plan is that soil needed for reclamation is
provided by Cebu City and the construction equipment needed for the work is provided by Cebu
Province.

The existing septage de-watering plant must be kept operating while the landfill and STP construction
work take place, so MCWD will rehabilitate the lagoon because its surface area is insufficient due to
the reclamation work, in order to maintain filtrate even during landfill and STP construction work.

The maximum volume of filtrate from the existing facility’s de-watering machine is approximately
100m*/day. To ensure that the quality of this separation liquid is BOD 120mg/L or less in conformance
with the effluent standard of DAO2016-08, rehabilitation must take place to install a temporary aerator
and sedimentation tank. As the existing lagoon is approximately 4 meters deep, installation of 300m’
aerating tank and 200m® sedimentation tank are necessary. Moreover, to ensure stable aerator treatment,
the installation of an aerator device (0.7kw x 1 unit) is also necessary.

The following are the required facilities and equipment capacities.
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€)) Planning Conditions

- When maximum receiving septage of 90m*/day (maximum ability of the existing de-watering
machine), the volume of filtrate from the de-watering machine is expected to be 104.5m*/day
over 8 hours of operation.

- Filtrate’s BOD is assumed as 600mg/L.

- Final effluent’s BOD is to be 120mg/L.

- Assuming volume of generated sludge is 5% of generated filtrate, the generated sludge is 104.5
x 0.05 = 5.225m*/day.

- BOD volumetric loading is to be 0.2kg/m*/day.

) Aeration Tank

- 600mg/L (g/m®) x 104.5 m*/day x 1 / 1000 + 0.2kg/m’m’*/day = 313.5 m*~ 300 m*
(€))] Sedimentation Tank

- 5.225m%day x 30days = 156.75 m*~ 200 m’
“@) Aerator (0.75kW x 1 unit)

- Necessary amount of oxygen (kgO-/day) for oxidation of BOD is expected to be 0.5 to 0.7
(kg/O»/kgBOD) x removed BOD (kgBOD/day) in a scenario where consideration is not given
to the loss of amount of BOD due to consumption by denitrification.

- Necessary amount of oxygen is calculated to be 0.5 to 0.7 x (600-120) mg/L x 104.5m*/day x
1/1000 = 25.08 to 35.112kgO,/day

- When the oxygen transfer efficiency Ep of mechanical agitation system is 2kg/kWh (vertical
model 1.8-2.3), the power need (P) will be as follows.

P(kW) = necessary amount of oxygen / (Epx24) = 0.5225 to 0.7315kW = 0.75kW x 1 unit

5) Concept for Temporary Filtrate Treatment

The abovementioned aerator and sedimentation tank is installed in an area cordoned off by sandbags,
concrete walls or sheet piles, and the lagoon is filled in apart from the area needed for the aerator and
sedimentation tank. Figure 2-9 shows the work concept.

SUrTanE Aerakar of eguimdant sandbag of concrabs wall bialfiee pliste
T-amporary Aeradan Tank Zone - .,E Temiporany Sedimentasion Tank Zone Y
approx, 30m3 E i approx.. 200mc lernparary drainage pipss
]
& [comrmcted o exdsing outiall)

thickened sludge

Source: JICA Study Team
Figure 2-9 Image Diagram of Temporary Lagoon

Figure 2-10 shows an image of the scope of landfill and water treatment facilities.
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Figure 2-10 Image Diagram of Landfill (Reclamation) of STP Site

2-2-2-2-7

Table 2-39 shows soil conditions for the facility construction site from results of the soil survey (boring
survey) undertaken locally for the Project. Also, Figure 2-11 shows the soil survey locations. Note that
the boring survey confirmed that a stable layer for N value of 50 or more is located at a level 20 meter
below from the existing ground level (GL).

Table 2-39  Soil Properties

BH-1

BH-2

BH-3

Soil outline

0.0m-1.0m: Sandy Lean Clay
1.0m-2.0m:Silty Clayey Gravel
2.0m-3.0m:Sandy Silt
3.0m-4.0m: Silty Gravel
4.0m-6.0m: Lean Clay
6.0m-7.0m: Fat Clay
7.0m-8.0m:Elastic Silt
8.0m-9.0m: Sandy Lean Clay
9.0m-11.0m: Clayey Sand
11.0m-12.0m: Sandy Lean Clay
12.0m-15.0m:Silt
15.0m-19.0m: Sandy Lean Clay
19.0m-20.0m: Silty Gravel
20.0m-21.0m: Sandy Lean Clay
21.0m-22.0m:Clayey Gravel
22.0m-24.0m: Lean Clay
24.0m-30.0m: Clayey Gravel

0.0m-1.0m:Gravelly
1.0m-2.0m:Silty Gravel
2.0m-3.0m:Clayey Gravel
3.0m-4.0m:Lean Clay
4.0m-16.0m:Fat Clay
16.0m-18.0m: Lean Clay
18.0m-24.0m: Clayey Sand
24.0m-30.0m: Clayey Gravel

0.0m-1.0m: Silty Gravel
1.0m-2.0m: Clayey Gravel
2.0m-3.0m: Clayey Sand
3.0m-4.0m: Silty Gravel
4.0m-6.0m: Sandy Silt
6.0m-7.0m: Sandy Lean Clay
7.0m-12.0m: Clayey Sand
12.0m-19.0m: Fat Clay
19.0m-22.0m: Clayey Sand
22.0m-25.0m: Clayey Gravel
25.0m-26.0m: Sandy Lean Clay
26.0m-30.0m: Clayey Gravel

N value

0.0m-1.0m:41
1.0m-2.0m:56
2.0m-3.0m:6
3.0m-4.0m:4
4.0m-5.0m:11
5.0m-6.0m:13
6.0m-7.0m:18
7.0m-8.0m:23
8.0m-9.0m:24
9.0m-10.0m:55
10.0m-11.0m:40
11.0m-12.0m:29
12.0m-13.0m:38
13.0m-14.0m:34
14.0m-15.0m:26
15.0m-16.0m:36
16.0m-17.0m:93
17.0m-18.0m:88
18.0m-19.0m:82
19.0m-20.0m:105

0.0m-1.0m:6
1.0m-2.0m:86
2.0m-3.0m:32
3.0m-4.0m:9
4.0m-5.0m:9
5.0m-6.0m:18
6.0m-7.0m:14
7.0m-8.0m:23
8.0m-9.0m:30
9.0m-10.0m:25
10.0m-11.0m:47
11.0m-12.0m:57
12.0m-13.0m:38
13.0m-14.0m:51
14.0m-15.0m:39
15.0m-16.0m:43
16.0m-17.0m:42
17.0m-18.0m:30
18.0m-19.0m:38
19.0m-20.0m:58

0.0m-1.0m:20
1.0m-2.0m:15
2.0m-3.0m:25
3.0m-4.0m:17
4.0m-5.0m:2
5.0m-6.0m:8
6.0m-7.0m:22
7.0m-8.0m:27
8.0m-9.0m:31
9.0m-10.0m:30
10.0m-11.0m:62
11.0m-12.0m:42
12.0m-13.0m:34
13.0m-14.0m:43
14.0m-15.0m:30
15.0m-16.0m:27
16.0m-17.0m:24
17.0m-18.0m:17
18.0m-19.0m:31
19.0m-20.0m:50

Source: JICA Study Team
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Figure 2-11 Soil Survey Locations

Regarding the Receiving facility, De-watering and filtrate treatment facility and the Administration
Building, as a result of examining allowable bearing capacity and liquefaction for each area / building,
it is appropriate to undertake soil improvement and to adopt a direct foundation system for the following
reasons. Note that soil improvement will be a medium layer mixing treatment method at a depth of 6.0-
6.5m from the base surface of direct foundation.

Table 2-40 shows the relationship between vertical load and allowable bearing capacity of structures.

Table 2-40 Vertical Load and Allowable Bearing Capacity of Structures

. Allowable Bearing Capacity
Item Vertical Load (kN/m?)
(kN/m?)
Receiving facility 77.4 69.8
De-watering and filtrate 87.2 72.2
treatment facility
Administrative Building 112.3 123.6

Source: JICA Study Team

Regarding the Receiving Area and De-watering and filtrate treatment Area, it is assumed that
the ground layer directly below the structures has an N value of 8 to 9. If the direct foundation
is adopted, the bearing capacity of the ground is less than the vertical load.

For the Administration Building, the allowable bearing capacity of a footing foundation is
slightly less than the vertical load. Moreover, although the plan is to put a direct load onto a
soil layer showing N values of 15 to 25, part of that soil layer will be the reclaimed lagoon,
so the supporting soil will not be uniform.

All 3 buildings could be affected by liquefaction because the ground water level is high and
there is a wide spread of sandy soil at the intended STP construction site. Therefore, the
ground must be improved to counter liquefaction.

If pile foundations are used, pre-stressed concrete (PC) piles are necessary to be driven into
a ground layer with N value is 50 or more at approximately -20m from ground level (GL).
Here, using 400mm x 400mm PC piles, the Receiving facility would require approximately
50 piles, 110 piles for the De-watering and filtrate treatment facility and 40 piles for the
Administrative Building as well.

Stabilizing/ improving the soil and using a direct foundation is less expensive than using piles
driven down to a soil layer that is GL -20m.

1) Receiving facility

Against the presumed dead load (77.4kN/m?), the allowable bearing capacity of a soil layer
(around GL -5.8m) with N value of 8 is presumed to be approximately 69.8kN/m?”. Therefore,
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the soil needs to be improved using a medium layer mixing treatment method to a depth of
6.0m.

2) De-watering and filtrate treatment facility

Against the presumed dead load (87.2kN/m?), the allowable bearing capacity of a soil
layer (around GL -3.4m) with N value of 9 is presumed to be approximately 72.2kN/m>.
Therefore, the soil needs to be stabilized/improved using a medium layer mixing treatment
method to a depth of 6.5m.

3) Administrative Building

Against the presumed dead load (123.6kN/m?), the allowable bearing capacity of a soil
layer (around GL -4.0m) with N value of 20 is presumed to be approximately 112.3kN/m>.
Therefore, the soil needs to be stabilized/improved using a medium layer mixing treatment
method to a depth of 6.0m.

4) Liquefaction

With a ground water level of 1.5m, as there is a sandy layer at approximately GL -4.0-
6.0m, liquefaction may occur at times of earthquake. To prevent such liquefaction, soil must
be improved together with the abovementioned measures to counter lack of load bearing
capacity.

5) Soil Improvement Depth

Table 2-41 shows the required soil stabilization depth based on above results.
Table 2-41 Soil Stabilization Depths

Item Soil Improszfnn)lent Length Soil Improvement Depth from GL (m)
Receiving facility 6.0 GL -4.0-10.0
De-watering and filtrate 6.5 GL -1.1-7.6
treatment facility
Administrative Building 6.5 GL -1.5-8.0

Source: JICA Study Team

2-2-2-2-8 Receiving Facility
€)) Receiving Method and Pretreatment

2 receiving methods are available for the STP: 1) septage is transferred to the septage holding tank via
a subsidiary septage holding tank and 2) septage is transferred to the septage holding tank by a pressured
discharge function of vacuum truck. To improve work efficiency and work environment as well as to
prevent odors from septage by vacuum trucks, in principle, the trucks will be required to use a pressure
discharge function. Nevertheless, some of the trucks used by the existing septage collection companies
do not have such a function. Also, additional procurements of vacuum trucks by MCWD may include
trucks that do not have the pertinent function. Therefore, a semi-underground subsidiary septage holding
tank will be installed to handle septage deliveries by trucks without the pressure discharge function. The
following show the scale and functions of the receiving subsidiary septage holding tank.

- The existing septage collection companies use vehicles with 3 different collection tank sizes:
3m®, 6m® and 15m’. Subsidiary septage holding tank capacity can sufficiently handle a 15m’
load of septage, the maximum amount to be delivered.

- Screens are installed to the front section of the subsidiary septage holding tank to remove
debris contained in the septage.

- From the perspective of the planned configuration for the entire facility, the effective capacity
is calculated as W2.3m x L3.0 x H2.2m = 15.18m’.

- Height will be 3m to provide installation space for screens and leeway from top plate.

- Capacity of subsidiary septage holding tank is: W2.3 m x L3.0m x H3.0m = 20.7m’ =~ 20 m’.

- Note that septage consistency varies greatly. As it also could conceivably contain screenings
and sand, it is initially left to stand, then pumped by a septage transfer pump (capable of
0.3m’/min pressure pumping) to an oil separator. After then, the septage goes to the receiving
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septage holding tank to be agitated.

Septage delivered by vacuum trucks with pressure discharge function will make its way to the holding
tank via an electromagnetic flowmeter to measure volume. Trash and grit, which impede later processes
such as de-watering, will be removed at the receiving facility. For the daytime septage receiving plan,
in principle, the receiving facility will have the capacity to handle 400m® per 8-hour day. Moreover, to
ensure STP operation during maintenance, 2 receiving facilities will be installed.

Assuming the work efficiency for receiving septage from vacuum trucks to be 0.5 (time needed for pre-
post-work such as connecting/disconnecting hose is the same as the time needed to discharge septage
from vacuum truck), the receiving unit capacity can be calculated as follows.

- 400m’/day / 2 units / 8hr/day / 60min/hr. / 0.5 = 0.83m*/min/unit = Im*/min/unit
Thus, basic specifications of the receiving equipment will be as follows.

- 1.0 m*/min (60m*/hr) x 2 units
- Operable for 8 hours

Table 2-42 shows the basic specifications for receiving unit.

Table 2-42 Receiving Equipment’s Basic Specifications

Item Specification

Type Receiving unit with integrated screen
Capacity Im’/min
Quantity 2 units

Source: JICA Study Team

) Septage Holding Tanks

Septage, removed of floatable solids and sand at the receiving units, flows to storage tank. According to
the existing local records about delivery of septage by vacuum trucks, the consistency of septage varies
greatly. Therefore, the storage tank secures one-day amount of septage. And the tanks are equipped with
mechanical agitators to secure the septage with an even consistency before sending to the de-watering
machine.

The storage tank is a civil structure and it is difficult to expand after construction. Therefore, the
specifications are based on the projected treatment volume of 435m*/day for 2030. To ensure continuous
operation at the STP even during times of maintenance, 2 tanks are installed. Thus, the following is the
basic specifications for the received sludge storage tanks.

- 218m’® x 2 tanks

2-2-2-2-9 De-watering and Filtrate Treatment Facility
) De-watering Machines

Same as the receiving units, the de-watering machines are operated for 8 hours a day. The basic
specifications are based on the planned treatment volume of 400m’/day for 2025. Also, to ensure
continuous operation at the STP even during times of maintenance, 2 de-watering machines are installed.
And, if it is necessary to expand capacity from 2025 onward, the plan is to accommodate that expansion
by extending operating time and upgrading the machinery. Thus, the following is the basic specifications
for the de-watering machines.

- 25m’/hr x 2 machines
- Operable for 8 hours

To enhance septage de-watering performance, two-agent condition are adopted; a coagulant (polymer)
and inorganic coagulant (poly aluminum chloride, or PAC). Using such coagulants, a 95% solid capture
rate is prospected and the load placed on later processes is reduced for the filtrate treatment facility.
Thus, equipment to inject these 2 chemical liquids are to be included.

For de-watered cakes, the moisture content becomes 80% in the de-watering process, and the resulting
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de-watered cakes forwarded by conveyor belt to the storage tank. That storage tank has the capacity to
hold 4 days’ worth of generated de-watered sludge cake, so that even if trucks cannot carry out sludge
cake during rest days (holidays), or cases for some troubles at the landfill disposal site.

As 1-days’ worth of de-watered cake volume to 55m’, 4 days’ worth is as follows.
- 55m’/day x 4 days = 220m’

Therefore, one tank that can hold that capacity of de-watered cake is installed. Note, in fact, that because
of configuration plans for the civil engineering structure, the tank for this project has the capacity of
234m’,

- 234m’/day x 1 tank

) Filtrate Treatment Facility (Reactor Tank)

The filtrate generated from septage de-watering process contains high concentrations of BOD, COD,
nitrogen and phosphate, etc. As explained earlier, nitrogen and phosphorus must be removed, so an
advanced wastewater treatment method known as the recycled nitrification/denitrification process is
used. Thus, the Reactor tank becomes in a train with 2 tanks, an anaerobic tank and an aerobic tank.

In principle, equipment runs continuously for 24 hours a day. Thus, it is difficult to entrust the work in
maintenance period to other trains by extending operation time. Therefore, to minimize the impact of
stopping 1 equipment train, the Project is to install 3 equipment trains.

The recycled nitrification/denitrification process features an anaerobic tank at the front end of the
Reactor tank and an aerobic tank in the back end. A circulation pump is used to pump nitrified liquid
from the aerobic tank back to the anaerobic tank, to further reduce nitrogen.

The capacity of the reactor tank is decided in the following way. Table 2-43 shows the capacities of a
reactor tank train.

- In the aerobic tank, organic matter is decomposed, while ammonia nitrogen is oxidized into
nitrate nitrogen by nitrification reaction, which requires hydraulic retention time (HRT) of
approximately 12 hours for the expected septage amount of 145m*/day/train (overall treated
amount 435m*/day/3 trains). Thus, a capacity of approximately 70m’ is required. In terms of
a civil structure, the dimensions are W3.0m x L4.8m x D5.0m.

- The anaerobic tank uses organic matter to reduce nitrate nitrogen (in the nitrified liquid
returned by the aerobic tank) into nitrogen gas. As future plans for received septage volume
is expected to be 145m’/day/train (overall treated amount 435m*/day/3 trains), the required
HRT is approximately 15 hours. For the anaerobic tank, a capacity of approximately 90m? is
required. In terms of a civil engineering structure, the dimensions are W3.0m x L6.0m x

D5.0m.
Table 2-43 Reaction Tank Capacity in 1 Train
Item HRT Capacity Dimensions
Aerobic tank Approx. 11hr Approx. W3.0m x L4.8m x D5.0m
72m?3
Anaerobic tank Approx. 14hr Approx. W3.0m x L6.0m x D5.0m
90m?
Reactor tank Approx. 25hr Approx. W3.0m x L10.8m x D5.0m
(Total) 162m?

Source: JICA Study Team

A3 Filtrate Treatment Facility (Aeration Equipment)

As the liquid separated from highly concentrated septage needs to be treated in the Reactor tanks, a
whole floor aeration with fine bubble system is installed to cover the entire floor of the Reactor tank, to
enhance oxygen transfer efficiency (hereinafter referred to as “OTE”). As an aerator device, a membrane
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system with high OTE is used to save energy.
The amount of oxygen needed to treat filtrate is the total of the following items.

- Amount of oxygen necessary to oxidize organic matter

- Amount of oxygen necessary to nitrify nitrogen

- Amount of oxygen necessary for endogenous respiration of activated sludge
- Amount of oxygen necessary to maintain dissolved oxygen concentration

It is assumed that the amount of oxygen necessary for one train in the filtrate treatment facility of the
STP in the Project will be 19.3kg/hr. Assuming aerator device OTE is 26%, the aeration air volume
necessary for 1 train is 4.8m*/min.

Table 2-44 shows the specifications for aeration devices.

Table 2-44 Aeration Device Apecifications

Item

Specification/Capacity

Aerator system

Whole floor aeration

Aerator device

Membrane system

Aerator device OTE

Aecrator air volume
Source: JICA Study Team

26%

4.8m?/min (per train)

) Sand Filter

The concentrations of received septage in the Project are expected to be higher than ones for ordinary
sewage treatment plant at nitrogen: 3,000mg/L and phosphorus: 350mg/L for received septage, 415mg/L
and 65mg/L respectively after de-watering process. Whereas, final discharge from the STP is to be
regulated as D class by DENR for nitrogen and phosphate, so concentrations must fulfill the targets of
7.5mg/L for ammonia nitrogen, 30mg/L for nitrified nitrogen and 10mg/L for phosphate.

Therefore, compared to ordinary sewage treatment, the needs to add chemicals is greater - for example:
a PAC coagulant needs to be added to remove phosphate and methanol as an organic matter supply is
need for denitrification. Yet, to cover for cases where chemical additives reduce the activity of activated
sludge or make treatment unstable, 1 sand filtration device (steel plate, cylindrical type, with diameter
of 1,400mm) is installed.

(6))

After filtrate is treated at the treatment facility, it is disinfected and discharged. Methods of disinfection
include chlorine, UV and ozonation, each with its own special features. Table 2-45 shows the
disinfection methods. In line with the simplicity, a UV disinfectant system is adopted because the only
periodic maintenance work simply involves replacing the UV lamps, so it is advantageous over other
disinfection system in terms of total cost. Table 2-46 shows the specifications of the disinfection devices.

Table 2-45 Comparison of Disinfection Methods

Disinfection Tank

Item Sodium hypochlorite [0)\% Ozonation
Construction cost ratio 0.7 1.0 2.0
Annual maintenance 3.2 1.0 1.7
cost ratio
Total cost ratio 13 1.0 1.9

(Service life: 15yr)

Special feature of

Construction is

Maintenance is easy

Construction is the

equipment inexpensive, but and inexpensive most expensive
maintenance is
expensive
Evaluation 2nd Ist 3rd

Source: JICA Study Team
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Table 2-46  Disinfection Device Specifications
Item Specification/Capacity

Disinfection system UV system

Coliform bacterium inactivation rate | 99.9% or higher

Quantity 1
Source: JICA Study Team

(6) Chain Blocks

Chain blocks are necessary at the Receiving facility and the De-watering and filtrate treatment facility
to handle the equipment for maintenance tasks. Table 2-47 shows the specifications for the chain blocks.

Table 2-47 Specifications of Chain Blocks

Installation Location Spec Number Main Purpose

Receiving facility: Receiving 5t 2 Hoisting receiving unit (gross wt: 11.0t, but

equipment room heaviest part is 4.5t when dismantled)

Receiving facility: Pump room It 1 Hoisting sludge supply pump (max wt:
0.7t)

De-watering and filtrate treatment 5t 2 Hoisting de-watering machine (gross wt:

facility: De-watering machine room 7.0t, but heaviest part is 4.5t when
dismantled)

De-watering and filtrate treatment 3t 1 Hoisting generator (gross wt: 4.0t, but

facility: Generator room heaviest part is 3.0t when dismantled)

De-watering and filtrate treatment 1t 1 Hoisting blower (gross wt: 1.0t, but

facility: Blower room heaviest part is 0.7t when dismantled)

Source: JICA Study Team

@) Emergency Generator and Fuel Tank

Aeration needs to be running continually for 24 hours a day for water treatment equipment. If there is a
power outage and aeration devices stop, the aerobic tank becomes anaerobic. In such cases, appropriate
treatment is not possible, toxic gas and a harmful odor are generated, having a worse effect on the
environment in the vicinity. Therefore, an emergency generator is installed.

The capacity of the power load equipment for the entire STP is approximately 200kW. Of that, 150kVA
(120kW, power-factor 0.8) of the capacity of the generator is required to run the necessary equipment
continually for 24 hours even during a power outage. Therefore, a 150kVA diesel-driven emergency
generator (1 unit) is installed.

Furthermore, because power outages could be prolonged due to typhoons, etc., the generator which is
able to run continuously for 2 days is adopted and a 3m’ steel plate fuel tank is installed as well.

2-2-2-2-10 Administrative Building
€)) Layout of Rooms and Floor Area

The Administrative Building comprises an office, meeting room, waiting room for workers, spare part
and equipment storage, multi-purpose storage (2 rooms), pantry and toilets. Total floor area for the
Administrative Building is 215m? as shown in Table 2-48. Also, Figure 2-12 shows a conceptual
diagram of layout of Administrative Building.

Table 2-48 Rooms and Floor Areas of Administrative Building

Rooms Floor Areas
Office Approx. 43m?
Meeting room Approx. 44 m?
Waiting room for workers Approx. 32 m?
Spare part and equipment storage Approx. 22 m?
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Rooms Floor Areas
Storage (2 rooms) Approx. 22 m?
Pantry Approx. 5 m?
Toilets Approx. 12 m?
Main entrance and corridor Approx. 35 m?
Total Approx. 215 m?

Source: JICA Study Team
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Source: JICA Study Team
Figure 2-12 Conceptual Layout of Administrative Building

) Operation Control System

On a screen on the supervisory control and data acquisition (SCADA) system, various data is shown,
including flow data (septage flow, filtrate flow and discharge flow, etc.), water level data (receiving
holding tank and sand filtration treatment water tank, etc.), air volume data (aeration air, etc.), water
quality data (DO and pH meters), data on run / stop status of equipment, and data on breakdown status.
It makes possible to swiftly grasp the operating status of equipment and allow quick responses to
breakdowns.

Regarding equipment with accessories that is operated in connection to main units of instruments, such
as chemical injectors on de-watering equipment, the system is geared to enable accessories to operate
automatically. Further, the system is geared to enable automatic operation of pumps and blowers, etc.,
in accordance with metered values of water level, septage flows, and air volume, etc.

The digital data on run/stop of each piece of equipment is stored in a server and put to use as maintenance
information for the equipment. Based on each type of digital data and analog data and in addition to
digitalized date, daily STP processing status printouts are made as reports, which are used to manage
the status of operation.

3) Water Analysis Devices
DO and pH meters are installed on the discharge sides of each reaction tank.

DO meters measure the dissolved oxygen concentration necessary for nitrification reaction in Reactor
tank and aeration blowers are operated based on DO meter readings with controlling the DO value. By
maintaining the DO value at about 1ppm, the necessary air volume for nitrification is provided, which
is enable energy saving on the blowers.
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To prevent pH values falling below the lower-limit of 6, pH value is monitored by pH meters. Since the
pH value decreases by nitrification reaction process, pH values are controlled by sodium hydroxide
injectors according to pH monitoring results.

2-2-2-2-11

Daily water quality control on the STP is operated by abovementioned water quality apparatus. MCWD
monitors the result of the water quality analysis at the MCWD’s central laboratory on regular basis.
Since MCWD operates presently only water supply business, MCWD does not have any equipment
specialized to monitor wastewater quality. Therefore, necessary water quality apparatus for regular
monitoring of the condition on septage / effluent quality management are provided in the central
laboratory.

) Basic Condition
1) Items to be analyzed in Central Laboratory

Water quality samples are taken in each treatment process in the STP once a week. They are brought to
MCWD’s central laboratory and then confirmed on required water quality items by official analytical
method.

BOD, E. coli, ammonia, nitrate, phosphate, oil and surfactant which are stipulated as significant water
quality items in effluent quality standards in the Philippines, and water temperature, pH, suspended solid,
COD, total nitrogen and moisture content which are required for operation management on the STP are
to be analyzed.

Table 2-49 shows the water quality analysis item in MCWD’s central laboratory (once a week).
Table 2-49 Water Quality Analysis Item in MCWD’s Central Laboratory (Once a week)

Pretreatment (De-water) Reactor Tank ) Final )
Receiving Sedimentation
Ttem Tank De-watered ]%t;ivzzz:lie&l Aeration Return Secondary Effluent
Sludge Tank Sludge Treated Water
Sludge
Water
Temperature ° ° ° © © ©
pH o o o o o o
SS

MLSS o o

BOD o

CODcr o
T-N o

NOs3-NO NO2-N o

NH4-N o

T-P o o o
Moisture Content o
Oils and Fats
Surfactant
E. Coli

Source: JICA Study Team

1) Analysis Method

Analysis method for each water quality item is based on Standard Method for the Examination of Water
and Wastewater by United States Public Health Service or related official analytical method in Japan
according to JIS0102.

Table 2-50 shows the analysis method on each water quality item.
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Table 2-50 Analysis Method on Each Water Quality Item

Item Method Major Equipment to be Required
Water temperature - (water thermometer)
pH Electrode method pH meter
3S. MLSS Filter paper method, centrifuging Electrical balance, Filter, Vacuum pump, centrifuge
’ method (thermostat ( for 105°C))
BOD: Five-day method, DO
BOD measurement: Winkler sodium azide (thermostat (For 20°C)), Furan bottle, auto burette
method
CODc: Potassium dichromate reflux method CODc: Reflux device, auto burette
Raw water: Kjeldahl nitrogen method
+Indophenol blue absorption
spectrophotometry
TN Secondary treated water: aggregative (spectrophotometer), Kjeldahl decomposition device,
method (Distillation method, reduction Kjeldahl distillation device
distillation method, Kjeldahl nitrogen
method + indophenol blue absorption
spectrophotometry)
NH4-N ?ﬁ:ggi;g;n;;:égzig—ogﬁsgn01 blue (spectrophotometer), Kjeldahl distillation device
NOx-N Reduction distillation mgthod + . S .
indophenol blue absorption (spectrophotometer), Kjeldahl distillation device
(NO2-N+NO3-N)
spectrophotometry
Potassium peroxodisulfate
T-P decomposition molybdenum blue (spectrophotometer), Autoclave
absorbance method
Water Content Weight method Electrical Balance, (thermostat ( for 105°C)
Oils and fats n-hexane extraction method Solvent extraction and recovery device, shaker, (Dryer
(for 80 [0))
Surfactant Methylene blue absorbance method (spectrophotometer)
E. Coli Most probable number method Thermostat for microbial culture (for 37°C.), an
autoclave

Note: Since MCWD owns equipment in the brackets in the table, it is not necessary to procure the ones in the Project.
Source: JICA Study Team

2
Table 2-51shows necessary water quality apparatus to be procured in the Project.

Table 2-51 Water Quality Apparatus to be Procured in the Project

Water Quality Apparatus to be Procured

Item Procured Equipment Q’ty Main Specification
Component: main device, pH sensor
pH pH meter (desktop) ! Typep[l Desktop Type Meazurement range: pH0.000] 14.00
Electrical balance 1 Typel Desktop Type weighing: 300g
Component: funnel, filtration bottle, connector, vacuum
Filter 1 pump, tube
SS/MLSS/water Filter dia.: 47mm Funnel vol.: 320mL
content percentage Typel Desktop Type
Centrifuge 1 Revolving speed: over 4,000rpm centrifuge effect: over
2650g
Rotor specification: SOmL x 4sets and more
BOD Furan bottle 60 Type: grooved with glass collar volume: 200mL
Auto burette 1 Burette volume: 25mLbottle volume: 1L

Component: heater, glass equipment (Round bottom flask,

COD Reflux device 1 Liebig condenser)

CODcr .
Number of heaters: 6 units
Auto burette 1 Burette volume: 25mL bottle volume: 1L
Kjeldahl distillation C.om.ponent: heater, glass equipment ( (Round bottom flask,
T-N/NHs-N NOx-N apparatus 1 Liebig condenser, other u_:onnectors)
Number of heaters: 6 units
Kjeldahl decomposition 1 Component: heater, glass equipment (Kjeldahl flask)
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Item Procured Equipment Q’ty Main Specification
apparatus Number of heaters: 6 units
Incubator for culturing Type: air jacket typed natural circulation
microorganisms (For 1 Working temperature: room temperature +50 [ 800
E. Coli 3700) Volume: more than 150L
. Coli
Max. working pressure: 0.16MPa working temperature
Autoclave 1 Working Temperature: 105~1270
Volume: over 100L
Component: constant temperature water tank, glass
Solvent extract . . . .
. . 1 equipment (flask, collection equipment, Allihn condenser)
collection device .
. Number of heaters: 6 units
Oils and fats . ;
S tion f | Revolving velocity: 250 250rpm
aration funn
P h Ok unne 1 Number of glasses: less than 300ml 10 units[500m11000ml
shaker .
6units
Cooling water | Temperature range: -200] U 300
circulation device Cooling capability :1200W (water temp.100 )
Others Refrigerator 1 Working temperature:+20] 1500 volume: over 300L
Hot stirrer 1 Revolvinlg velocity: 3000 1500rpm number of units: 6
consecutive type
Miscellaneous equipment Beaker, test tube etc.

Source: JICA Study Team

2-2-2-3 Equipment Procurement Plan

Following equipment is procured for septage collection, transportation of de-watered cake generated
from the STP to the landfill site.

De-sludge and collection of septage: Vacuum truck

Transportation for de-watered cake to the landfill site: Dump truck

2-2-2-3-1 Vacuum Truck
a1 Utilizing Existing Private De-sludgers

As of December 2018, Cebu City is operating the de-watering plant, while the septage collection is
carried out by seven private de-sludgers as private business.

If all septage in the Project area is collected/ transported by MCWD’s equipment, business opportunities
of the existing private de-sludgers will be reduced and it will be a squeeze on private-sector businesses.
Therefore, the existing seven private de-sludgers are to be involved in a part of septage collection plan
and the existing business scale will be maintained.

2) Basic Condition

Table 2-52 shows basic conditions for estimating the necessary number of procured vacuum trucks in
the Project.

Since there are narrow streets in the Project area, small type of the vacuum truck such as 3m® vacuum
truck is procured. On the other hand, 9m® vacuum truck is also procured to collect septage from three
households during a trip for work efficiency in wider streets.

Table 2-52 Basic Conditions for Planning Vacuum Truck in the Project

Item Figure Remarks

Septage collection amount from a household is 2.5m?.
The volume of vacuum truck (m?) 3 9 | 120% of collection volume is taken into consideration
to include cleaning water.

Based on the actual condition confirmed by JICA

Average speed of truck operation (km/hour) 15 15 Study Team

Septage de-sludging time (including preparation time)
(hour)
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Item Figure Remarks
The number of septage collection household per trip | 3
1 household[]
Septage discharging time at STP (hour) 0.5 1
Working hour per day (hour) 8 8
Collection volume to be outsourced to the exiting 60 Maximum collection amount in daily average based on
private de-sludgers (m*/day) the receiving record at de-watering plant in Cebu City

Source: JICA Study Team

Table 2-53 shows the septage volume collected by the exiting private de-sludgers at the de-watering plant in
Cebu City in 2017. Approximately 46m?/daily-average of septage is collected and the highest collection
volume is 60m>/day from the exiting private de-sludgers.

Table 2-53 Septage Volume Collected by Private De-sludgers in 2017
Unit: m*/month

No. | Company name | Location Jan Feb | Mar | Apr | May Jun Jul Aug | Sep Oct Nov Dec Total
Bonnie and Jane
1 Septic Tank | Cebu City | 588 | 480 | 720 | 387 | 792 | 930 | 750 | 1,195 | 570 | 855 | 300 |- 7,567
Services
Queen Septic
2 | Tank & Manual | CebuCity | 60 | 30 | 135 | 111 | 66 | 228 | 180 | 30 | 72 | 66 | 36 |- 1,014
Service
3 | NorthernSeptic | Mandaue | ;o | \o | g0 | 50 | 45 | 75 [ 60 | 30 | 30 | 30 | 105 |- 573
Tank Services City
g | LimjohnSeptic | iy | 30 | 30 | 30 [ 30 | 60 | 75 | 75 | 60 | 60 | 30 - |- 480
Tank
Cebu Septic .
5 . Cebu City | 315 | 255 | 432 | 180 | 240 | 180 | 270 | 180 | 180 | 270 | 270 |- 2,772
6 | A&MSeptic | ciy | 15 | 1s | 15 |15 | 1s | s ; 15 | 15 | 15 - - 135
Tank Service
7 | P&J Septic Tank | Mandaue | - - - ; - ; S 9% | - 165
City
Cebu City 9 - - - - - - - - - - 9
Total 1,086 | 855 | 1,416 | 753 | 1,188 | 1,503 | 1,335 | 1,510 | 999 | 1,266 | 804 12,715

Unit: m*/day

Daily average sludge collection

amount

43 34 57 30 48 I 60 53 60 I 40 51 32

46

Note: Septage from public facility in Cebu City was collected by Cebu City in January 2017.
Note: Monthly working days are assume as 25 days in average.
Date Source: Cebu City

Considering the basic conditions and the collection work scale of the private de-sludgers, the
specification and the number of procured vehicles in the Project is calculated as follows:

Y

2)

3)
4)

5)

Number of vacuum trucks to be procured in the Project is calculated by reducing the presently collected
septage volume 60m*/day. Required capacity of the vacuum trucks to be procured by the Project is,
therefore, 332.42m*/day while the total planned collection volume is 392.42m*/day in the Project.
Volume of vacuum trucks is to be 120% of the planned septage collection volume, considering water
volume to be necessary for cleaning purpose. Since the target collection volume of domestic septage is
2.5m?, capacities for vacuum trucks are 3m® or 9m? for the tank volumes.

Considering the distance between each LGU and the STP, travelling time for one (1) trip of 3m? and
9m? vacuum trucks are estimated respectively by LGU.

The working hour is for eight (8) hours in a day and capable number of trips by 3m* and 9m® vacuum
trucks in eight (8) hours is calculated.

The number of procured 3m* and 9m? vacuum trucks is calculated by the required collected septage
volume from each LGU by each type of vehicle.
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3) Specification and Number of Procured Vacuum Truck

Table 2-54 shows the planned septage collection volume from each LGU.

Table 2-54 Planned Septage Collection Volume from Each LGU

: A) — Current septage
LGU Plannedws:l[l)ltzeg (z Z())llectlon (ct))llection amourll)t (§0m3) Distance to STP?
m3/day m?/day km
Compostela 4.99 4.23 19
Liloan 21.06 17.84 14
Consolacion 13.48 11.42 9
Mandaue 69.59 58.95
Cebu 238.84 202.32 4.5
Talisay 44.47 37.67 15
Total 392.42 332.42

Source: JICA Study Team

Table 2-55 shows Calculation for the number of procured vacuum trucks.

Table 2-55 Calculation for Number of Procured Vacuum Trucks

Travellin LN FUTT Necessar
. g (Including septage Number of trip Collection volume per M Septage
time per R number of .
LGU tri collection and per day truck per day Truck collection volume
rip discharging) rue
3m® 9m? 3m? 9m? 3m? 9m® 3m® 9m® 3m® 9m®
Hour Hour Hour Trip Trip m? m’ Unit Unit m’ m’
Compostela 2.5 4.0 6.5 2.0 1.2 5.0 9.0 0.4 0.2 2.1 2.1
Liloan 1.9 34 5.9 2.4 1.4 6.0 10.5 1.5 0.8 8.9 8.9
Consolacion 1.2 2.7 5.2 3.0 1.5 7.5 11.3 0.8 0.5 5.7 5.7
Mandaue City 1.1 2.6 5.1 3.1 1.6 7.8 12.0 3.8 2.5 29.5 29.5
Cebu City 0.6 2.1 4.6 3.8 1.7 9.5 12.8 10.6 7.9 101.2 101.2
City of Talisay 2.0 3.5 6.0 2.3 1.3 5.8 9.8 3.3 1.9 18.8 18.8
Total 21 14 166.2 166.2
Source: JICA Study Team
)] Basic Specification of Vacuum Truck

Table 2-56 and Table 2-57 show main specifications of 3m® and 9m® vacuum truck respectively.

Table 2-56 Main Specifications of 3m® Vacuum Truck
Item Specification
Handle position Left
Basic Drive system 4 x 2 (6 tires, rear drive)
Specification | Transmission Manual transmission
Gas Emission level Euro 4
Engine Water cooling, 4 cycle, diesel engine
Chassis Tire type Tube tire
Others Air conditioner
Tank Tank shape: cylindrical shape, effective volume:3m? or more
Body Vacuum pump Driving source: PTO  Type: oil rotation type
Hose shape Suction: 4 inch x 60m (20m x 3 sets)
Discharge: 4 inch x 6.5m

3 Distance between STP and each LGU is assumed from following locations;
- Compostela: City hall
Liloan: City hall

Consolacion: City hall

Mandaue:

Jagobino

Cebu: Sabag 1
- Talisay: City hall
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Item Specification

Others Equipped with sludge discharging function by tilting the tank under the dump
cylinder

Accessories Deodorizing device, hose trench, pressure gauge, odometer, connection hose:
4 inch x 40m (20m x 2 sets)

Source: JICA Study Team

Table 2-57 Main Specifications of 9m* Vacuum Truck

Item Specification
Handle position Left
Basic Drive system 6 x 2 (10 tires rear driving) or 6 x 4 (10 tires, 4 wheel drive)
Specification | Transmission Manual transmission
Gas Emission level Euro 4
Engine Water cooling, 4 cycle, diesel engine
Chassis Tire type Tube tire
others Air conditioner
Tank Tank shape: cylindrical shape, effective volume: 9m?® or more
Vacuum pump Driving source: PTO Type: oil rotation type
Hose shape Suction: 4 inch x 60m (20m x 3 sets)
Body Discharge: 4 inch x 6.5m
Others Equipped with sludge discharging function by tilting the tank under the dump
cylinder
Accessories Deodorizing device, hose trench, pressure gauge, odometer, connection hose:
4 inch x 40m (20m x 2 sets)

Source: JICA Study Team

2-2-2-3-2 De-watered Cake Transportation Vehicle
€)) Basic Conditions

Table 2-58 shows basic conditions to plan the number of de-watered cake transportation vehicle. Due
to the width of the access road to Binaliw landfill site, the container volume for the truck is planned for

8m’.

Table 2-58 Basic Conditions for planning De-watered Cake Transportation Vehicle

Item Figures/contents

Landfilling site for de-watered cake Binaliw (Cebu City)
Distance from STP to the disposal site (km) 17
Average speed (km/hour) 15
Dumping time for de-watered cake at landfill site (hour) 0.5
Round trip time (hour) 2.8
De-watered sludge cake generation volume per day (m’/day) 55
Working hour per day (hour) 8
De-watered cake generation volume per hour (m*/hour) 6.9
De-watered cake loading time per truck (hour) 1.15
Maximum volume loaded on a truck (m?) 8

Source: JICA Study Team
Specification and the number of Procured de-watered cake transportation vehicle in the Project are
calculated based on following concept:
1) Transportation plan is prepared to realize the minimum number of trucks.

2) Truck drivers for transportation is planned to work in scheduled shift. Standard working shift is for
two (2) trips in a day and total for eight (8) hours work in a day.

2) Number of Procured Dump Trucks for De-watered Cake

Planned de-watered cake amount is 55m?/day and seven (7) trips (= 55m*/day/ 8m>0 are required in case
of transporting the cake by 8m’® dump truck. Figure 2-13 shows a planned time flow for transporting de-
watered sludge cake. It is possible to work by 4 units of dump trucks in case of eight (8) hours work
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duration of a dump truck

South (Amcon)
Time (hr) 0 2 4 6 8 10

Truck No.1(8m°)

Truck No.2(8m°)

Truck No.3(8m®)

Truck No4(8m°) R P—

Sludge Collection Sludge Transport

Note: working hour in Dump truck exceeds 8 hours. However, septage loading time is a break time for the driver.
Therefore, working hour becomes within 8 hours.
Source: JICA Study Team

Figure 2-13 Planned Time Flow for Transporting De-watered Cake
(€))] Basic Specification of De-watered Cake Transportation Dump Truck
Table 2-59 shows Main specification for 8m>de-watered sludge cake transportation truck (Dump truck).

Table 2-59 Main Specifications for 8m® De-watered Sludge Cake Transportation Truck (Dump

Truck)
Item Specification
Handle position Left
Basic Drive system 4 x 2 (6 tires rear driving)
specification Transmission Manual transmission
Gas Emission level Euro 4
Engine Water cooling, 4 cycle, diesel engine
Chassis Tire type Tube tire
Others Air conditioner
. Discharge method: rear discharge method (single door, lower opening type)
Container . o3
Body Effective volume: 8m’ or more
Others Sludge discharging function by tilting the container under the dump cylinder

Source: JICA Study Team

2-2-3 Outline Design Drawing

Drawings for the facilities to be constructed in the Project are shown on following pages:
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O List of the drawings on Outline Study[]
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s \
) TCP/IP (Profinet etc.) PRI Profibus
CP-2 SWITCH CP-3 SWITCH p-2
HMI | | HMI
Power + PLC + Ry
CPU unit
Power + PLC + Ry
CPU unit PLC PLC
VFD || VFD VFD|| VFD VFD || VFD VFD|| VFD
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Xall X1 X2 X1
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2-2-4 Implementation Plan
2-2-4-1 Implementation Policy

The project is implemented in accordance with the framework of Grant Aid Scheme of the Japanese
Government. Therefore, designing work, construction work and equipment procurement work for the
Project are conducted through agreements / contracts between the Philippine side and Japanese
companies after conclusion of Exchange Note (hereinafter referred to as “E/N”) between the
Government of Japan and the Government of the Philippines.

Based on the framework of the Grant Aid Scheme and guidelines for facility construction and equipment
procurement, an implementation plan for the Project is formulated as follows.

2-2-4-1-1 Implementation Agency

Implementation agency for the Project in the Philippine side is MCWD, which is responsible for
executing the Project and being in charge of O&M for the Project after completion of the construction
of the facility and equipment procurement. In addition, MCWD assigns the person in charge of the
Project for smooth implementation of the Project. The assigned person by MCWD is responsible to
communications with a Japanese Consultant and Japanese Contractor / Supplier.

The assigned person in charge of the Project from MCWD is required to explain the contents of the
Project to MCWD officers and other stakeholders such as related authorities and residents in the Project
area to have their cooperation for the Project.

The role of MCWD in the Project is as follows. MCWD is to be the contracting party for the agreement
/ contract with Japanese companies in the Project implementation period.

0 The Role of MCWD in the Project]

» Confirmation, adjustment and agreement of the scope of the work and contents of the work
for both Japan side and Philippine side

»  Provision of necessary technical information regarding facility design

» Provision of technical information regarding O&M of STP and management of septage
management work

» O&M for constructed facility/ procured equipment in the Project

2-2-4-1-2 The Consultant

The project is implemented by Grant Aid scheme, therefore, it is necessary for MCWD to select Japanese
Contractor(s) / Supplier(s) by opened bidding processes. To implement adequate competitive biddings,
construction supervision and equipment procurement, and to have proper management of the Grant Aid
Project, MCWD is required to conclude the agreement with a Japanese Consultant regarding preparation
of bidding documents including detailed design, assistance of the bidding and construction supervision.
The selected Japanese Consultant is required to 1) understand the framework of the Grant Aid scheme
and 2) fully grasp the contents of the outline design.

2-2-4-1-3 The Contractor / The Supplier

The Contractor / the Supplier are selected by opened bidding procedures in accordance with the
framework of Grant Aid scheme. The Philippine side implement fair competitive biddings with the
entrusted Consultant for facility construction / equipment procurement. Selected Contractor / Supplier
are required following:

The construction and / or equipment procurement works are to be implemented in a foreign country
where the social, cultural and historical background and environment are totally different. Therefore,
the Contractor / the Supplier need to have sufficient work experiences of the same type of works.

The facility construction work in the Project includes the STP construction. The Contractor is required
to have enough experiences of civil engineering work as well as STP construction.
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2-2-4-1-4 Necessity of Skilled Worker Assignment

In Metro Cebu, there is Cebu Contractors Association, Inc (hereinafter referred to as “CCA”) established
in 1974. 145 companies join in CCA as of March 2018. Contractors in the association have been
executed several types of construction work. They also have abundant number of skilled engineers /
technicians. Thus, assignment of skilled workers from Japan or the third counties is not required for the
Project.

2-2-4-2 Implementation Conditions

Implementation conditions of the Project are as follows.

2-2-4-2-1 Construction Work

» Proposed facility construction site which is presently in lagoon of the existing septage de-
watering plant is to be reclaimed with good quality soil by MCWD in accordance with the
standards of the Philippines. Since no existing building or underground facilities are located,
there is no obstacle for excavation works. Moreover, open-cut method can be applied for
excavation work since the ground conditions of surrounding area is stable at 20 of N value.
However, as a result of examination for the liquefaction on strata in proposed site, there is a risk
of liquefaction in some parts of sand layers in case of earthquakes. Soil improvement, therefore,
is necessary as a countermeasure to the liquefaction.

» Adequate construction plan is necessary to maintain the safety management such as protection
of the existing plant.

» Traffic controllers and security guards are deployed to the proposed facility construction site to
maintain safety management for the third parties as well as for crime prevention. It is required
for the Philippine side to take necessary actions for safety measures. In addition to them, a
Japanese Contractor also takes actions for safety measures such as installation of the temporary
fence at a stock yard and deploys security guards.

2-2-4-2-2 Equipment Procurement

» Al of the equipment to be procured in the Project is necessary for O&M of the Project. Such
equipment is also utilized during the test-run period of the STP. Therefore, the equipment is
procured before the test-run commencement.

2-2-4-3 Scope of Works

Table 2-60 shows the demarcation of scope of works between the Japan side and the Philippine side,
considering capacities and impacts to the Project implementation.

Table 2-60 Scope of Works of Japan Side and Philippine Side

Items Japan side | Philippine side

1. Construction of STP

0 Securing the facility construction site o

0 De-water, de-sludge, reclamation and ground leveling of the lagoon at the existing septage

de-watering plant ©
O Rehabilitation of effluent treatment system and operation of the existing septage de- o
watering plant
U Provision of a temporary yard (stock yard and construction office) for the Contractor near o

the facility construction site

0 Proper storage and safety management of construction materials at the temporary stock

yard °
O STP Construction work (receiving facility, filtrate treatment / de-watering building, o
administration building, disinfection facility, effluent drain, etc.)
[ Procurement and installation of mechanical/ electrical devices O
[0 Procurement and installation of water quality apparatus O
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Items Japan side | Philippine side

U Piping work and electrical cable installation in the facility construction site O
U Installation of power cable (to the power receiving panel) O
U Installation of power cable (from power receiving panel) O
[ Installation of water supply pipe o
[ Boundary Fence and gate installation o
0 Lighting work O
0 Pavement work (gravel pavement) O
2. Vehicles
U Procurement of Vehicles (vacuum truck and dump track) O
3. Transportation of construction material / equipment, custom duties and other tax
UJ transportation to the unloading port and airport O
[J exemption of custom duties in the Philippines O
[ transportation from the unloading port/airport to the facility construction site O
0 VAT exemption for procured goods and services in local market O
4. Cost burden for expenses not included in the Grant Aid Scheme O
5. Acquisition of the permission for the construction from related authorities O
6. Provision of disposal site for surplus soil and wastewater from the construction work O
7. Production and procurement of the construction material O
8. Installation, adjustment and testing of procured equipment O
9. Instruction for initial operation of procured equipment and guidance for O&M O

Note: “o” indicates items to be borne
Source: JICA Study Team

2-2-4-4 Consultant Supervision

2-2-4-4-1

€)) Construction Management

Since the Project is to build the STP, the Contractor needs to tie up with septage treatment plant
manufacturer. Figure 2-14 shows the planned implementation organization for the Contractor. Proposed

facility construction site is in the Philippines, away from Japan. Close communication system is
necessary between Japan and the Philippines for the Contractor.

Close Coordination

MCWD

Contractor Septage Treatment Company

P 1

\4

Establishment of backup system for the construction work on site

L 4

Contad/Coordinationf == === == === = mf e e e e e e e e e e e e e e - = =

Philippines

Construction site office

Resident manager

Japanese Engineers Local Engineers

Local staff

Source: JICA Study Team
Figure 2-14 Contractor’s Implementation System
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?2) Backup System in Japan

The Contractor establishes a backup system in Japan for the comprehensive arrangement of civil work,
architectural work and fabrication/ installation work of STP equipment as well as technical/ financial
supports to the local construction management.

3) Local Construction Office

The Contractor establishes a local construction office as well as a smooth construction system for
implementing all construction works such as civil work, architectural work and mechanical installation
work for STP. Specialized engineers, operators, drivers, labors and material dealers are employed by
the local construction office.

Although it is possible to procure necessary labors and equipment for the construction work in the local
market, adequate management by Japanese engineers having enough experiences of Grant Aid is
necessary to supervise work schedule, quality control and safety management:

»  Since it is necessary to complete the work within the Japan's accounting system and Grant aid
scheme, management of the work schedule by skilled engineers is required.

»  Since construction technology and construction method are necessary to be transferred to local
engineers and labors, the Contractor introduce a construction management system of Japan into
possible parts of construction methods, quality controls and safety managements.

@) Contractor’s Construction Management System

Table 2-61 shows a personnel plan for the Contractor. Since the construction work consists of multiple
types of work for the limited period, it is necessary to deploy several types of engineers in parallel.

Table 2-61 Construction Management Personnel of the Contractor
Type of job Work style | Number Contents of the work
Construction management
Resident representative Resident 1 Meeting with the Philippine side regarding the construction
(Manager) Management for procurement, construction, work schedule, quality
and safety for the construction work
Supporting work for the manager regarding technical management

Chl?f Engineer/Civil Resident 1 Management for procurement, construction, work schedule, quality
Engineer .
and safety for the construction work
. Management for procurement, construction, work schedule, quality
Architect On spot ! and safety for the architectural work
Plant engineer On spot 1 Management for procurement, 1.nstallat10n, work schedule, quality
and safety for mechanical/ electrical work
Office clerk Resident 1 Administration work, accounting/taxation work, import/export work

and purchase/transportation coordination

Source: JICA Study Team

2-2-4-4-2

The Consultant supervises and manages the construction works 1) to complete the work within
prescribed construction period, 2) to secure adequate quality of the work indicated in bidding documents
and 3) to maintain safety operation during the work. Figure 2-15 shows relationship among the parties
in the Project.
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Government of the Philippines
Government of Japan < > MCWD
e Confirmation of Detailed Design T
e Conformation of Tender Documents Construction contracts
e Verification of each contract document Consultancy
) Agreement
® Reporting the progress of the
Japanese Contractor
v e Procurement of equipment
e Transportation of equipment
Japanese Consultant e Installation of equipment
e Preparation of D/D Documents ¢ Construction of the facility
e Preparation of Tender documents * On-site tested handover
o Assistance of the Tender e Preparation of work plan
o Construction supervision e Preparation of O&M manual
o Confirmation of the contents of O&M e Initial training by handover
manual =
o Implementation of soft components >
e Preparation of constructing
supervision plan

Source: JICA Study Team
Figure 2-15 Relationship Among the Parties in the Project

Based on the Grant Aid Scheme in Japan, the Consultant organizes a consistent Project team and
implements the detailed design and construction supervision with consideration of outline design
smoothly. The Consultant dispatches the following engineers with adequate engineering skill and
conducts construction supervision and safety management.

The Consultant dispatches the following field supervisors with the technology in accordance with
construction progress.

- Project Manager: one person (on spot)

- Resident Engineer: one person (resident)

- Civil Engineer: one person (on spot)

- Mechanical Engineer: one person (on spot)
- Electrical Engineer: one person (on spot)

2-2-4-4-3 Basic Policy for Construction Supervision

Basic policy of the construction supervision is to manage / instruct the Contractor adequately for
supervising the work progress to finish the construction work within the contracted period and
conducting the work in safe. The Consultant implements the construction supervision by utilizing
abovementioned Japanese engineers and local engineers hired for the Project.

(€))] Construction Supervision

The consultant compares the proposed work schedule submitted by the Contractor with the actual work
progress on weekly and monthly basis and clarifies the cause of the delay of work progress. The
Consultant instructs the Contractor to submit the countermeasures of the delay with clarification of the
cause of delay and finish the work within the contract period of the work.

»  Confirmation of the progress of the work
»  Confirmation of the procurement conditions of major equipment
»  Confirmation of the input of engineers, skilled workers and labors on site

) Safety Management

The Consultant confirms the adequacy of the safety management plan prepared by the Contractor and
its progress during the work. For preventing the accident during the work, the Consultant conducts the
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safety management on site. Safety management is conducted by following measures.

»  Confirmation of the preparation of the safety management plan by the Contractor and selection
of the safety management officer

Confirmation of the adequacy for the prepared safety management plan and the selected safety
manager

Confirmation of the implementation status for the safety management plan

Confirmation of the adequacy of planned transported route/ precaution/ compliance for
construction vehicle

Confirmation of the contents of welfare program of the labor and enforcement of taking rest for
labor

YV VV V

A3) Construction Supervision in Japan

By establishing the necessary team as described below for the work in Japan, the Consultant conducts
comprehensive construction supervision on site/ in Japan.

»  Confirmation of the contents of the contract, work schedule, progress of the construction work
and quality of the work

» Consideration of countermeasures for the issues occurred on site and instruction to the
Contractor

»  Technical/ financial support for the consultant office on site

Following work is conducted in Japan, therefore, formulation of adequate construction supervision
system is required.

»  Quality management for equipment fabricated in Japan (check the fabrication drawn, attendance
of shop inspection and confirmation of the result of material test etc.)

2-2-4-5 Quality Control Plan

Based on the following items, the Consultant confirms work quality whether the quality of work satisfies
the bidding documents (Technical specification and Detailed Design documents).

If the quality of the work is not satisfied, the Consultant gives the warning and instruct the Contractor
to take necessary action for rectifying/ countermeasures for the issue.

Check of the catalog, specifications and fabrication drawing for the equipment

Attendance/ check on the result of shop inspection/ material test

Check on method statement for installation work, field test, adjustment work, inspection
procedure and shop drawing of procured equipment

Supervision of equipment installation on site and attendance of test-run, adjustment and
inspection

Check the submitted shop drawing from the Contractor

Site inspection of the compaction, rebar arrangement and strength of the concrete

Site confirmation of construction implementation and construction method

Check the shop drawing and finished conditions of the work

Check the submitted As-built Drawings

VVVVY VYV VVYV

Table 2-62 shows contents of major quality management in construction supervision.

Table 2-62 Contents of Major Quality Management in Construction Supervision

Item Check point Method Applied standard/Remarks
Pipe material Strength/ dimension Confirmation of factory inspection Procured from Japan-
Appearance/dimension | report Japanese standard
Visual inspection, dimension Procured in local market-
measurement, gauge Local standard
Pipe installation Torque Torque wrench Japanese standard
Water leakage Water pressure test ISO standard
Foundation Ground bearing Plate bearing test Japanese standard
capacity Geotechnical investigation
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Item Check point Method Applied standard/Remarks
Geotechnical
investigation
Concrete Aggregate, cement, Physical test, chemical test, particle Japanese standard
water size analysis, water quality analysis, ISO Standard
Fresh concrete slump, air amount, fine aggregate
Concrete strength chloride content, Compression
strength test
Re-bar Strength Confirmation of mill sheet Japanese standard
Appearance, dimension | Rebar arrangement inspection ISO Standard
Finished building Dimensional inspection Japanese standard
work
Water proof work | Material quality Confirmation of quality certificate Japanese standard
Coating film Coating thickness test/ tension test
thickness/adhesion
force
Painting condition Visual inspection
Water leakage Filling water test
Mechanical Installation accuracy Localization of installation Japanese standard
facility Function Operation test
Electrical facility | Confirmation of panel Localization of installation Japanese standard
installation
10 check Confirmation of Input and Output Japanese standard

Source: JICA Study Team

2-2-4-6 Procurement Plan

Taking the O&M after construction of the facility and sustainability of the O&M into consideration,
necessary construction materials and equipment are procured in local market as much as possible. In
case of 1) difficult to procure in the local market, 2) not satisfied with the quality and specification of
standard which is required in the Project, 3) difficult to be available in the local market and 4) difficult
to purchase necessary item, such items are procured from Japan. Procurement of the items from the third

countries is also considered in case of the price from third country is cheaper than ones from Japan.

2-2-4-6-1 Construction Material

It is easy to procure construction materials for civil work such as aggregate, cement, formwork and fresh
concrete from the local market in the Philippines. In addition, it is also easy to procure pipe materials
such as ABS, uPVC and stainless pipe in the local market. Mechanical and electrical equipment for the
facilities is procured from Japan, considering quality assurance of the equipment. Table 2-63 shows

procurement demarcation of major construction materials.

Table 2-63 Procurement Demarcation of Major Construction Materials

Procurement country
Major materials for the construction work P Third Remarks
Philippines Japan
country

Construction material

1 | Cement o [l a

2 | Concrete o [l a

3 | Sand, gravel and aggregates o ] g

4 | Re-bar o g g

5 | Steel material o g g

6 | Formwork o g g

7 | Scaffolding and supporting o a a

8 | Asphalt o ad ad

9 | Timber o g g
Pipe material

1 ABS pipe (ISO standard) o ad t
2 Stainless pipe (ISO standard) o 1] t
3 Valves a 0
Others
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Procurement country
Major materials for the construction work P Third Remarks
Philippines Japan
country
1 | Fuel (gasoline, diesel oil) o ad a

Source: JICA Study Team

2-2-4-6-2 Plant Equipment

Major equipment for STP is basically procured from Japan. However, if available in lower prices,
appropriate quality / quantity / delivering period, equipment are procured in the Philippines and /or the
third countries. Water quality analysis apparatus that requires after sales service are procured in the
Philippines as much as possible. Table 2-64 shows procurement demarcation of plant equipment for
STP.

Table 2-64 Procurement Demarcation of Plant Equipment

Procurement country
Major equipment Specification Third Remarks
Philippines Japan
country
| De-watering Screw press de-watering 0
machine machine
Septage receiving . .
. . Receivin, unit and
1 | unit / infiltrate . & . t g g
. aeration devices etc.
treatment facility
Water quality test Ammonia distillation
u
3 . duattty apparatus, COD Reflux | g g
equipment .
device

Source: JICA Study Team

2-2-4-6-3 Construction Machinery

Local contractors own heavy machineries and transportation vehicles for construction. Major
construction machineries are able to be procured in local market. Heavy machineries, however, are
procured in Japan or third country in case of necessity of special machinery or economical reason. Table
2-65 shows procurement demarcation of major construction machinery.

Table 2-65 Procurement Demarcation of Major Construction Machinery

Procurement country
Major equipment Specification . Third Remarks
Philippines Japan country
1 | Truck crane Hydro type 20t ] g g
2 | Backhoe 0.80 m? (piled) O 0 O
3 | Bulldozer 15t g g g
4 | Dump truck 10t O a a
5 | Concrete pump 900 110m’/h O O O
6 | Road roller 1000 12t g O g
7 | Tire roller 8t[] 20t g O g
8 | Tamper 60-80kg 0 a a
9 | Motor grader 3.Im g g g

Source: JICA Study Team

2-2-4-6-4 Procured Equipment

Table 2-66 shows procurement demarcation of equipment (Vehicle). Vehicles are to be fabricated (a set
of chassis and body) as a completed ones in Japan or the Philippines.
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Table 2-66 Procurement Demarcation of Equipment (Vehicle)

Procurement country
Major equipment Specification Third Remarks
Philippines Japan
country
Finished car (a set of
1|V truck . ad O ad
acuum frue chassis and body)
Finished car (a set of
2 | Dump truck chassis and body 5 H H

Source: JICA Study Team

2-2-4-6-5

The construction materials for the Project are imported to Cebu International Port through sea
transportation in general. The road from the port to the proposed construction site is paved, and it is
enough for large truck to access the site. No obstacle is observed for in-land transportation.

2-2-4-7 Operational Guidance Plan
2-2-4-7-1 Initial Operational Guidance for STP

Initial operation guidance is conducted to MCWD staff and STP operators recruited by MCWD during
the three-month Test-run of STP.

(1) O&M instruction of septage de-watering, filtrate treatment and treatment process
(2) Daily O&M procedure

(3) Monitoring procedure of the quality of septage and effluent

(4) Regular check-ups on O&M for STP

(5) Contact agent for procurement of spare parts and repair of the equipment

2-2-4-7-2

Following initial operational guidance is conducted for MCWD staff in the central laboratory in parallel
with the STP Test-Run.

(1) Instruction for procured water quality analysis apparatus
(2) Regular check-ups on O&M for the apparatus
(3) Contact agent for procurement of necessary consumables, spare parts and repair of the equipment

2-2-4-7-3 Initial Operational Guidance for Vehicle

Following initial operational guidance is conducted to MCDW staff and drivers/ operators recruited by
MCWD when vacuum trucks and dump trucks are procured.

(1) Vehicle operation method
(2) Daily check-ups and O&M procedure on Vehicle
(3) Contact agent for procurement of spare parts and repair of the vehicle

2-2-4-8 Soft Component (Technical Assistance) Plan

The aim of the Project is to start septage treatment in Metro Cebu where most septage is not properly
collected and treated at present.

Procurement of the necessary facility and equipment for septage collection and treatment for the Project
is one of the issues for MCWD. Septage management is a series of process management which consists
of collection, de-watering, filtrate treatment and disposal of de-watered cake. It is impossible to conduct
septage management by equipment procurement only without operation / process management. Thus,
the Project improves both hardware and software aspects of the management in parallel with the
construction of the facility and procurement of equipment.
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Table 2-67 shows the scope of activities in Soft Component (Technical assistance). The background of
the preparation for the scope of activities in Soft Component (Technical assistance) is attached in
Appendix-5.
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2-2-4-9 Implementation Schedule

The project starts after the approval of Japanese Government and concluding E/N and Grant Agreement
(G/A) between the Governments of Japan and the Philippines. The Project duration takes 36 months
after G/A including bidding procedures.

Detailed Design is conducted for preparation of specifications for the bidding and it consists of site
survey (confirmation of the contents of the design) and works in Japan. It is assumed that six (6) months
is necessary.

After conducting the detailed design, the construction work and procurement work are commenced
through bidding procedures. It is considered that the construction work requires approximately twenty
four (24) months including preparatory work, construction work inspection and test-run. Equipment
procurement work (Vehicle) needs to take twenty one (21) months which including the preparation of
the manufacturer drawing, fabrication, inspection and handover.

Table 2-68 shows the Implementation schedule.

Table 2-68 Implantation Schedule

112|314|5]6|7(8|9(10[11{12|13|14|15|16/17|18|19|20{21|22(23|24(25|26|2728|29|30|31(32|33(34|35|36

[]Consultancy contract

# Field Survey ‘ ‘ ‘ LegendO
Detailed L1 : O Field S
! Work in Japan Total 12.0 month mLi Field survey
Design T T o —-HIOHES o Work in Japan
I . . 1
Tender Preparation Contract procedure

i | 112]13(4[5[6]7[8[9/10]11]12]13|14{15|16{17|18|19]20[21|22|2324

O Preparation work[J
| | | | |
O Construction work[]

Construction

Work | O Test run/handover
Total 24.0months O Soft Component
I O

O Preparation of fabrication DWG[
Equipment O Fabrication[]
Procurement

O Acceptance/handover[]

Source: JICA Study Team

2-3  Obligations of Recipient Country
2-3-1 Major Obligations of Recipient Country

The Project consists of the work conducted by Japan side and the Philippine side. The summary of the
major obligations of the Philippine side after concluding E/N for the Project are to be implemented by
stage, which are 1) Items to be executed by the bidding, 2) Items to be executed during the Project
Implementation and 3) Items to be executed after completion of the Project. Table 2-69, Table 2-70 and
Table 2-71 show above-mentioned items, respectively.

Table 2-69 Major Obligations of Recipient Country (Items Executed by the Bidding)

No. Item Deadline Execution
Agency
1 Preparation of necessary ordinances in the related LGUs and agreement before G/A MCWD/
between the LGUs and MCWD for the Project implementation LGUs
) Agreement on usufruct of the existing de-watering plant and lagoon between before G/A MCWD/
MCWD and Cebu City Cebu City
Principle agreement between the existing private de-sludgers and MCWD MCWD/
3 . L . before G/A .
for cooperating the Project implementation the existing
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Execution

No. Item Deadline
Agency
private de-
sludgers
MCWD/
Principle agreement between a landfill site operating company and MCWD a landfill site
4 . before G/A .
for de-watered cake disposal operating
company
5 To acquire approval of EIA and issuance of ECC (Conditions of approval | before G/A MCWD
should be fulfilled, if any) and secure the necessary budget for proceeding.
To open bank account (B/A) within 1 month
6 after the signing MCWD
of the G/A
To issue A/P to a bank in Japan (the Agent Bank) for the payment to the | within 1 month
7 | consultant after the signing MCWD
of the contract
Holding the public explanations with the residents surrounding the proposed | one (1) month
L . . . MCWD/
8 | construction site and stakeholder meeting, and having the consent from the | after concluding .
. Cebu City
residents G/A
To secure Project site (land acquisition of the proposed construction site | before
under the legal procedure) and temporary yard (stockyard and construction | preparation of
9 L MCWD
office). bidding
documents
IRehabilitation and operation of the existing de-watering plant as well as
effluent treatment. Rehabilitation includes following activities; .
- . . before the notice
- providing aeration device and further separated pond for of the pre-
10 sedimentation as filtrate treatment qualification for MCWD
- shuttering lagoon with an appropriate wall such as sheet-piles the tender
drying lagoon to be reclaimed with appropriate treating of drained water and
removed sludge.
Reclamation work at STP site with relevant guidelines in the Philippines and | before
11 | using appropriate fill material. preparation of MCWD
bidding
documents
To submit Project Monitoring Report (with the result of Detail Design) before
preparation  of
12 bidding MCWD
documents

Source: JICA Study Team

Table 2-70 Major Obligations of Recipient Country (Items Executed During the Project

Implementation)
No. Item Deadline 5 CL
Agency
To issue A/P to a bank in Japan (the Agent Bank) for the payment to the | within 1 month MCWD/
| Contractor(s) / the Supplier(s) after the signing NEDA
of the
contract(s)
To bear the following commissions to a bank in Japan for the banking
services based upon the B/A
1)  Advising commission of A/P within 1 month MCWD
2 after the signing
of the
contract(s)
2)  Payment commission for A/P MCWD
every payment
To ensure prompt unloading and customs clearance at ports of duri MCWD/
. o . . . . uring the
3 | disembarkation in recipient country and to assist the Supplier(s) with . NEDA
. . . Project
internal transportation therein
To accord Japanese nationals and/or physical persons of third countries MCWD/
whose services may be required in connection with the supply of the . NEDA
. s . during the
4 | products and the services such facilities as may be necessary for their entry Project

into the country of the Recipient and stay therein for the performance of their

work
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Execution

No. Item Deadline
Agency
To ensure that customs duties, internal taxes and other fiscal levies which | during the MCWD/
5 | may be imposed in the country of the Recipient with respect to the purchase | Project NEDA
of the products and/or the services be exempted and/or be borne by its
designated authority without using the Grant
6 To bear. all the expenses, other than those covered by the Grant, necessary | during the MCWD/
for the implementation of the Project Project NEDA
1) To submit Project Monitoring Report MCWD
every month
2) To submit Project Monitoring Report (final) within one MCWD
month after
7 signing of
Certificate of
Completion for
the works under
the contract(s)
To submit a report concerning completion of the Project within six MCWD
months after
8 .
completion of
the Project
To provide facilities for distribution of electricity, water supply and drainage
and other incidental facilities necessary for the implementation of the Project
for the site(s)
1) Electricity before MCWD
Installation of power cable to STP (Japanese side is responsible from power | conducting the
receiving facility) Test-run at the
STP
2) Water Supply before MCWD
Installation of water supply pipe to STP conducting the
9 Test-run at the
STP
3) Fence and Gate during MCWD
To construct gates and fences to be necessary for the septage treatment | conducting the
facility and parking lot for the Project. Test-run at the
STP
4)  Furniture and Equipment before MCWD
General furniture and general office equipment at STP conducting the
Test-run at the
STP
To prepare / to secure landfill site for de-watered cake before MCWD
10 conducting the
Test-run at the
STP
To have agreement between MCWD and comprehensive outsource | before MCWD/
company / the existing private de-sludgers for O&M of the Project, and/or | conducting the comprehensive
1 to hire qualified personnel for O&M of the Project.. Test-run at the outsource
STP company and the
existing private
de-sludgers
To provide surplus soil storage area during the MCWD/
12 construction Cebu Province
To provide necessary reagents at STP Test-run Period during MCWD
13 conducting the
Test-run at the
STP
To have on the Job Training (OJT) for proper O&M and its quality assurance | before MCWD
14 | o0 facility and equipment, selection of candidates for soft component and its | conducting
notification to JICA OJT/ soft
component
To take necessary measure for safety construction during the MCWD/
s |- traffic control construction Cebu City

- rope off

- control of persons incoming to the construction site
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Item

Deadline

Execution
Agency

16

To implement EMP and EMoP

during the
construction

MCWD

17

To submit results of environmental monitoring to JICA, by using the
monitoring form, on a quarterly basis as a part of Project Monitoring Report

during the
construction

MCWD

18

To implement social monitoring, and to submit the monitoring results to JICA,|
by using the monitoring form, on a quarterly basis as a part of Project
Monitoring Report

- Period of the monitoring may be extended if affected persons’ livelihoods
are not sufficiently restored. Extension of the monitoring will be decided
based on agreement between MCWD and JICA.

during the
construction
- until the end of
livelihood
restoration
program (In case
that livelihood
restoration
program is
provided)
- for two years
after land
acquisition and
resettlement
complete (In
case that
livelihood
restoration
program is not
provided)

MCWD/
Cebu City

Source: JICA Study Team

Table 2-71 Major Obligations of Recipient Country (Items Executed After Completion of the

Project)
No. Item Deadline Execution
Agency
To implement EMP and EMoP for a period MCWD
1 based on EMP
and EMoP
To submit results of environmental monitoring to JICA, by using the for three years MCWD
monitoring form, semiannually after the Project
2 - The period of environmental monitoring may be extended if any
significant negative impacts on the environment are found. The extension of
environmental monitoring will be decided based on the agreement between
MCWD and JICA.
To maintain and use properly and effectively the facilities constructed and After MCWD
equipment provided under the Grant Aid completion of
1)  Allocation of maintenance cost the construction
3 2) Operation and maintenance structure
3) Routine check/Periodic inspection
4) Finish the road with asphalt/concrete after confirmation of settlement of
land subsidence, if any

Source: JICA Study Team

2-3-2 Tax Exemption Procedure

According to the Executive Order No0.93 issued on December 1986, it became difficult for government
authorities and private companies to acquire privileges for exemption of taxation which had been
admitted in the Philippines. Therefore, MCWD bears custom duties and Value added tax (VAT) for
procured materials / equipment in the Project and refunds them to Japanese Contractor(s) / Supplier(s).

In other Grant Aid Project implemented by MCWD in 2013 (The Project for Improvement of Water
Supply System in Metropolitan Cebu Water District), the tax exemptions were not allowed by the
Government of the Philippines, and MCWD paid them to the Japanese Contractor from MCWD’s
budget.
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Since the custom duties and VAT are to be paid by MCWD, they are not included in the budget of the
Grant Aid.

2-3-3 Estimated Project Cost for Obligations of Recipient Country
Table 2-72 shows estimated cost for obligations of Recipient Country.

Table 2-72 Estimated Cost for Obligations of Recipient Country

No Item Estimated Project
) Cost (1000PHP)

1 De-water, de-sludge and reclamation of the lagoon for the existing septage de-watering 35.263
plant i

) Construction of Temporary effluent treatment facility for the existing septage de-watering 1207
plant i

3 | Installation of power supply cable and water supply pipe to STP site 250

4 | Installation of fence around the border line of STP plot and the gate at STP 2,622

Total 39,342

Source: JICA Study Team

2-4 Project Operation Plan
2-4-1 O&M Body and Private Outsourcing System
2-4-1-1 Regional Management of Septage and O&M Body

In the Philippines, septage management activities are to be implanted by either water district like
MCWD or each LGU. Hence, it is necessary to clarify the implementation body for septage management
in Metro Cebu in order to commence the Project. An agreement is moreover necessary among related
LGUs for transboundary movement of septage / de-watered cake between LGUs since the Project
introduce a centralized treatment system of the septage (collected from 6 LGUs and treated in Cebu City
and disposed of in Cebu City for de-watered cake).

In the circumstances, it is appropriate that MCWD is the main implementation body for O&M of the
Project due to following reasons:

- The Project is a regional septage management activities, which covers 6 LGUs. It is difficult for
each LGU to implement the Project by itself.

- The Project areas is basically same as the water supply service area of MCWD. All customers for
water supply in the area are targeted to be covered by the Project. It is efficient that MCWD collect
septage management fee by tacking on water tariff.

- 6 LGUs in the Project area and MCWD reaches the agreement that MCWD is the implementation
main body for the septage management. The transboundary movement of septage and de-watered
cake is also agreed by the 6 LGUs and MCWD.

- Cebu City, Cebu Province and MCWD reach the following agreement:

0 Cebu City transfer the land for the existing septage de-watering plant to Cebu Province .
[0 The land is allocated by Cebu Province to MCWD.
[0 MCWD builds the STP on the land plot and implements the septage management project.

Table 2-73 shows demarcation between MCWD, LGUs and Cebu Province regarding the Project.
Table 2-73 Relation between MCWD, LGUs and Cebu Province for the Project

Item MCWD LGUs Cebu Province
- Reclamation of the lagoon at the | - Cebu City transfers the land of the | - Allocation of the
existing septage de-watering plant existing septage de-watering plant and proposed  site  to
in Cebu City lagoon to Cebu Province. MCWD for 50 years
Proposed STP | - Payment for utilization charge for | - Cebu City transfers the usufruct of the | - Provision of necessary
construction proposed site to Cebu City and existing septage de-watering plant and machinery for
site Cebu Province lagoon to MCWD. reclamation of the
- Rehabilitation of the existing de- | - Cebu  City  provides  necessary lagoon to MCWD
watering plant and continuation of reclamation material to MCWD
de-watering work by STP Test-run
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Item MCWD LGUs Cebu Province

- Implementation of septage - Consent of the septage management in
collection in the Project area MCWD

- Transportation/treatment of - Permission to transfer septage and de-
collected septage to/in STP in watered cake over the LGUs border

Septage Cebu City - Permission to MCWD to access
Management | - Disposing the de-watered cake at a household / entity in LGUs for

landfill site implementing the Project

- O&M for septage management - Cooperating with MCWD regarding the
activities by collection of septage implementation, permission and PR of
treatment fee from residents. the Project

Source: JICA Study Team

2-4-1-2 Private Outsourcing System and Septage Management Unit

Implementation agency of the Project is MCWD. However, MCWD does not have any experience for
septage treatment, as well as exclusive department for septage management. Moreover, MCWD does
not own a landfill site for solid waste landfill site which is necessary to dispose of de-watered cake. In
addition, it is necessary to utilize the existing private de-sludgers to avoid to squeeze the private sector
businesses.

Under this circumstances, MCWD plans to 1) outsource the septage collection and O&M of STP, 2)
outsource the disposal of de-watered cake to a private landfilling site, 3) manage the outsourcing work
by establishing the septage management unit and 4) fulfil the Project implementation with initiative of
the septage management unit.

Figure 2-16 shows a relation of MCWD and outsourced companies. Three types of outsourced
companies are to be nominated under MCWD and the septage management unit controls and manages
these companies.

MCWD Septage
Management Unit

Comprehensive outsource Existing 7 private de-
company regarding sludgers . .
septage collection and (Collection of a part of I];rl va;e Iianjff:lllll S.ltte
STP O&M target septage) (Binaliu landfill site)

Source: JICA Study Team
Figure 2-16 MCWD and Outsourced Companies

2-4-1-2-1 Septage Management Unit in MCWD

Table 2-74 shows a summary of the septage management unit. Septage management unit in MCWD
needs to consist of eight (8) full-time employees. MCWD needs to secure these eight (8) employees by
either new employment or transfer from other existing departments.

Table 2-75 shows a summary of required activities on the existing organization. Staff members in the
existing departments need to conduct the assistance of activities for monitoring water quality, legal
confirmation, financial provision and public awareness, etc.
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Table 2-74 Summary of the Septage Management Unit

Personnel

Full-
time/part-time

Number of
the staff

Main task

Unit leader

Full-time

1

Comprehensive ~ management  of
management business

septage

Sub Unit Leader

Full-time

Comprehensive ~ management  of  private
contractors of the Project for technical
implementation status such as septage collection
volume, septage treatment volume, water quality,
collection frequency and the number of
collected/uncollected household

Clerk for vacuum truck
assignment and septage
collection management

Full-time

Management of households for septage collected /
uncollected as well as customer / non-customer for
water supply, daily assignment schedule of
vacuum trucks, record on septage collecting
information and manifest management and O&M
status for vacuum trucks

Clerk for
inventory

septic tank

Full-time

Investigation of the septic tank information on
each household / entity in water customer / non-
customer, investigation of opening for de-sludge
and facilitation of installation of opening on septic
tank, preparation and update of septic tank
inventory

Clerk for STP O&M

Full-time

Management of STP operation condition, water
quality, treatment data, disposal volume of de-
watered cake and manifest management

Total

Full-time

Source: JICA Study Team

Table 2-75 Summary of Required Activities on Existing Organization

watered cake

management

department is
responsible as
par-time work

.. Number of .
Activity Department the staff Main task
Quality management of | Existing water | 20 persons | Regular quality analysis on water / septage / de-
water, septage and de- | quality in total watered cake, and STP O&M monitoring in water

quality as well as advice for improvement of STP
operation depending on water quality

Legal management for

Existing legal

Personnel in

Legal management work regarding outsourcing

responsible as
part-time
work

private contracts department is | Legal for private contractors
responsible as | department
part time work
Tariff collection, | Existing Public Collection of septage management fee in the same
financial ~ management | financial relation time of water tariff collection, fee collection from
and payment for private | group is | department, | non-customers for water supply, payment for
contractor responsible as | accounting private contractors and necessary budgetary
part-time department | measures for septage management activities
work and
financial
department
Public awareness Existing Public Conducting the public hearing and public
public relation | relation awareness activities regarding commencement of
department is | department | the operation for the Project, promotion of

understandings of residents for the necessity of
septage management and fee collection

Source: JICA Study Team

2-4-1-2-2
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There are companies in the Philippines, which collect and treat septage as a PPP business or as a
contractor of LGUs including O&M of vacuum trucks and STP. MCWD, therefore, plans to have O&M
service from such private companies (comprehensive outsource) for STP and vacuum trucks which is
constructed and procured in the Project. Scope of the comprehensive outsource is planned for 1) septage
collection, 2) O&M for STP, 3) transportation of de-watered cake to the landfill site and 4) O&M for




the facilities and equipment. Table 2-76 shows the relationship between MCWD and comprehensive
outsource company.

Table 2-76 Relationship between MCWD and Comprehensive Outsource Company

Item MCWD Comprehensive Outsource Company
Collection of septage management fee from Claim the cost of outsourced work based on
residents / entities the septage receiving volume at STP in regular
Payment for the comprehensive outsource basis
company based on the septage receiving volume at Cost burden for the work such as fuel, oils,
STP utility  (electricity /  water  supply),

General Acquisition of the Project permissions including consumables, spare parts and labour

ECC

Coordination with LGUs

Conducting public awareness promotion activity
Cost burden for large scale expansion /
rehabilitation on facility / equipment

Preparation of

Preparation of format for septic tank inventory
book and support to fill in the book

Investigation of septic tanks in the Project area
in cooperation with MCWD and fill the

Septic tank Based on the recorded inventory book, compiling inventory format with volume of tank,
inventory the priority order for septage collection accessibility, availability of openings for de-
sludge, etc.
Lending procured vacuum trucks in the Project Installation of opening on septic tank and
Preparation of daily septage collection schedule update of the inventory book if no opening is
based on the inventory book and assignment of available at a septic tank
vacuum trucks for septage collection Collection of septage by vacuum trucks based
Accepting the request for septage collection from on the assignment schedule instructed by
Septage non-customers for water supply, collect the septage MCWD
collection management fee form them and assigning vacuum Implementation of manifest record at the
trucks for septage collection septage collection
Record the collection log to the inventory book O&M for vacuum truck
based on manifests
Manage and administrate the O&M condition of
vacuum trucks
Lending the newly constructed STP in the Project O&M for STP based on operation manual
Preparation of format for STP operation Record the received volume of septage,
management transportation volume of de-watered cake and
Record management of the septage treatment STP O&M conditions
volume based on manifest and operation Record the manifest when septage treatment
STP O&M .
management and transportation of de-watered cake
Management and Administration of O&M on STP
Analysis of water quality and septage on regular
basis and monitoring the environmental impact and
O&M condition on STP
Lending the procured dump truck Record the manifest when transportation of
Management of the record for transportation de-watered cake
volume of de-watered cake and treatment amount O&M for dump track
De-watered .
cake based on the manlfest. . '
. Management and administration of O&M for dump
transportation

truck
Payment for private landfill site based on the
disposal volume of de-watered cake

Source: JICA Study Team

2-4-1-2-3 Outsourcing to Existing Private De-sludgers

MCWD consigns the septage collection to seven (7) existing private de-sludgers in total volume of
septage 60m’ per day, which is based on the present result of collection volume. Assignment of the
septage collection vehicle to customers and non-customers for water supply is handled by MCWD, and
MCWD pays the collection fee to the private de-sludgers based on the collection volume of septage.

Table 2-77 shows relation between MCWD and the existing private de-sludgers.
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Table 2-77 Relation between MCWD and Existing Private De-sludgers

Item MCWD Existing Private De-sludgers
- Collection of septage management fee from | - Claim the cost of outsourced work based on the
residents and entities septage receiving volume at STP in regular basis
- Payment to Existing Private De-sludgers based | - Cost burden for the work such as fuel, oils, utility
General on the septage receiving volume at STP (electricity / water supply), consumables, spare

parts and labour
- Cost burden for necessary renewal of the
equipment on continuous work

- Assignment of vacuum trucks - Septage collection by vacuum trucks based on
- Record the collection log based on the manifest the assignment schedule instructed by MCWD
Septage : . .
- - Recording of manifest during the septage
collection .
collection

- O&M and renewal of vacuum trucks

Source: JICA Study Team

2-4-1-2-4 Landfill of De-watered Cake

Landfill of the de-watered cake generated from STP is planned to be disposed of at Binaliu disposal site
in Cebu city, which is operated by a private company. MCWD plans to make a contract with the private
company by tipping fee method based on receiving volume of the de-watered cake at the disposal site.

The disposal site conducts the landfill of the de-watered cake and treatment of leachate based on the
conditions of ECC on the site.

2-4-1-2-5

As aforementioned before, it is MCWD to collect septage management fee from residents and entities.
The comprehensive outsource company and the private de-sludgers do not conduct the fee collection
directly, and necessary expense for the companies are paid by MCWD in regular basis based on the
contract with MCWD.

2-4-2 Operational and Maintenance Activities for STP and Necessary Organization
2-4-2-1 Daily Activities for Plant Operation

Table 2-78 shows the daily inspection items and management items in each treatment process. O&M of
all treatment processes incorporated in the facility must be undertaken by STP operators based on O&M
manuals to be provided by a Japanese contractor.

Table 2-78 Daily Management Items

Treatment Process Management Item Major Daily Inspection Items
Volume of septage Operating status of receiving flowmeter, operating
Septage Receiving Septage quality /contained solids status of receiving units (trash screen and grit collector),
operating time
Septage input volume Operating status/operating time of de-watering
D . De-watered cake moisture content machines, operating status of septage feeding pump,
e-watering De- . . G
e-watered cake discharge rate operating status of coagulant injection pump, status of
conveyor belts
Bio reactor inflow, volume of return sludge Operating status/operating time of nitrification liquid
/ volume of surplus sludge, volume of circulating pump, operating status/operating time of
Filtrate treatment recycled sludge, volume of aeration, volume | aeration blowers, operating status of disinfection devices,
of effluent operating status of sand filtering devices, and operating

status of deodorization equipment

Source: JICA Study Team

2-4-2-2 Periodic Inspections & Maintenance Activities

Periodic inspections and maintenance are implemented on STP machinery, electrical equipment and
instruments installed in the STP based on user manuals compiled by the relevant manufacturers. Table
2-79 shows the standard periodic inspection items for each machine / instrument.
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Table 2-79 Periodic Inspection Items for Each Machine / Instrument

Type Inspection Frequency Periodic Inspection Item
Daily inspection Visual inspection of all parts to see whether there is: abnormal noise /
(once a day) vibration, increased bearing temperature and water / air leaking
. Monthly inspection Inspect gland packing, lubricant / grease, tighten bolts on all parts, check
Mechanical . .
(once a month) intake / discharge pressure, check current values
Annual inspection Check wear on rotating parts, lubricate / grease or replace, check flow / air
(once a year) volume amounts, painting repairs, inspect auxiliary equipment
Daily inspection Visual inspection of all parts to see whether there is: abnormal noise /
(once a day) vibration and all instrument displays
. Monthly inspection Check cleanliness around equipment and discoloration / damage of
Electrical .
(once a month) terminals and connectors
Annual inspection Check for rust / staining on site, measure insulation resistance and test
(once a year) operation of electrical relays

Source: JICA Study Team

2-4-2-3 Procurement of Consumables and Spare Parts

Components that need to be replaced by device operation are divided into consumables and spare parts
for replacing components in repair work on a device / instrument / equipment when breakdown on an
accident occurs. The representative consumables for the STP in the Project are: bearings for pumps, V-
belts for blowers and UV lamps for disinfection facility. These components must be purchased to replace
consumables, regardless of whether or not breakdowns occur.

Note that when procuring consumables and spare parts, in principle, they are able to be procured from
vendors / suppliers listed in device / material user manuals to be provided by a Japanese contractor. If it
is difficult for the Philippine side to contact a listed vendor / supplier, it is necessary to contact the
Japanese contractor to procure the relevant component.

2-4-2-4 Necessary Manpower Structure for Plant Operation to be Provided by Comprehensive
Outsource Company

Septage treatment processes involve: [Receiving Septage| > |[De-watering > [Treatment of Filtrate]
(process similar to the treatment of sludge from sewage treatment).

Due to the complicated treatment process in general, system for assignment of the operation manager
on each process is needed on the facility where sludge is generated from the sewage treatment process.
Moreover, since there are many pieces of equipment, updating plans are necessary to deal with
scheduled overhauls or repairs where the end of equipment lifespan is approaching. For these reasons,
it is ideal that an organization is established where there is a project manager who oversees every activity
and a person in charge of maintenance for all equipment and preparation of overhaul plans. Since the
equipment for filtrate treatment needs to run 24 hours a day, three (3)-shift in a day is required for the
operation. Table 2-80 shows O&M organization for the STP.

Table 2-80 O&M Organization for STP
Work Under Charge No. of Remarks
Employees

Overall administration
Project management (manager) 1 Overall management of contracts, including
those for vacuum trucks and dump trucks

Maintenance (also oversee water 1
quality)
Guard 4 1 person per shift (3 shifts)

Operators for each block of equipment

Receiving septage 1

Dewatering 1

Filtrate treatment 4 1 person per shift (3 shifts)
Total 12

Source: JICA Study Team
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2-4-3 Regular Water Quality Monitoring in MCWD

MCWD, as the implementing agency of the Project, needs to oversee the comprehensive outsource
company based on the regular measurement of STP operation, water quality and septage quality.

Analysis and the evaluation of water quality and septage quality is conducted at the existing central
laboratory in MCWD once a week. If it is considered that STP operation is not sufficient based on the
result of the evaluation, MCWD instructs the comprehensive outsource company to rectify the STP
operation. Table 2-81 shows water quality analysis items at the central laboratory (once a week).
Analysis work is planned to be conducted by the present staff in the central laboratory.

Table 2-81 Water Quality Analysis Items at Central Laboratory (once a week)

Preliminary treatment Final
L. (de-watering machine) L T (s sedimentation tank
Item HEEsing Dewatered Effluent
tank Dewatered . Return Secondary treated
sludge thickener Aerator Sludge water
effluent
Water temperature o o
pH o o
SS o o
MLSS o o
BOD o
CODcr o
T-N o
NOs3-NUO NO2-N o
NH4-N o
T-P o o o
Water Content o
Oils and grease
Surfactant
E. Coli

Source: JICA Study Team

2-4-4 Necessary O&M Activities for Septage Collection and De-watered Cake Transportation
2-4-4-1 Daily Check-ups and O&M activities

Operation manager of procured vehicles in the Project, belonging to the comprehensive outsource
company, provides the regular check-ups and maintenance for the vehicles based on the operation
manual prepared by vehicle manufacturers. Table 2-82 shows Regular check-up items for vehicles. If
large scale of repair is necessary for the vehicle, the repair is outsourced to private workshops.

Table 2-82 Regular Check-up Items for Vehicles

Component Inspection frequency Regular inspection item
L ) Abnormal noise, heat and oil leakage from engine / gear /drive unit,
Daily inspection confirmation of oil volume, confirmation of lights such as blinker and head
(once a day) lump, confirmation of tyre pressure and confirmation of spare tyres
Three-month inspection | Key inspection for daily inspection items, change of engine oil (recommended
(once in three months) | change frequency, every 5,000km)
Six-month inspection L
Chassis (one in six months) Change of engine oil filter (recommended change frequency, every 10,000km))

Twelve-month
inspection
(Once a year)

Change other oils (transmission, differential, break, clutch, power steering etc.)
(recommended change frequency: 20,000km), change of fuel filter and air filter
(recommended change frequency: every 20,000km)

Twenty four -month
inspection
(once in two year)

Change of tyre and break pad (recommended change frequency: every
40,000km)
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Component Inspection frequency Regular inspection item

Vacuum Truck

* before operation

Confirmation of closure on drain valve, volume of oil on vacuum pump,

leakage of oil and tension of the driving belt for vacuum pump

X after operation

Cleaning of hose, tank and vacuum pump, and draining water from drainage

pipe

Dump Truck

* before operation

Body }(J:hlecking the oil gage (hydro cylinder), oil leakage and tension of the driving
elt

X after operation

Cleaning of the container

Daily inspection
(once a day)

Weekly inspection

(once in a week) Change of oil for vacuum pump (only_vacuum truck)

Monthly inspection (one | Key inspection for daily inspection item and oil injection for PTO (universal
in a month) joint)

Six-month inspection
(one in six months)

Injection of other oils and lubricant (hydro cylinder oil)

Source: JICA Study Team

2-4-4-1-1
Table 2-83 shows O&M organization for operation vehicles.

Table 2-83 O&M Organization for Operation Vehicles

Job title and Job description Number Remarks
of staff
Comprehensive management
Operation Manger 1 Manager for operation of all vehicles
Driving the vacuum trucks and Septage collection work
Driver (worker) 70 35 units x 2 persons, conducting the

driving the truck, collection work and
daily inspection

Driving the dump trucks and transportation of de-watered cake
Driver (worker) 4 4units x 1 person, conducting the
driving the truck, transportation of de-
watered cake and daily inspection

Truck maintenance
Truck mechanic 1 Conduct regular check-ups on all
vehicles and conduct simple repair
work on the vehicle

Total 76

Source: JICA Study Team

2-4-5 Public Relations and Public Awareness
Table 2-84 shows the basic concept of the public relations and public awareness in the Project.

Table 2-84 Basic Concept of Public Relations and Public Awareness in the Project

Basic Item Contents
Responsibilities / Although several sections in MCWD, LGUs and Barangay are involved in the septage
coordination on management. Mutual communication system has not been established. For avoiding the
MCWD, related duplication of the work and utilizing the human / financial resource effectively, regular meetings
LGUs and Barangay are held by MCWD as a chairperson. In the same time, responsibilities on each organization is
clarified and coordination among organizations is tighten by mutual activity.

Improvement of | In order to promote the public awareness for appropriate septage management which improves the
public awareness and | sanitation environment and water pollution prevention, related organizations conduct continuous
sustainability of its | public awareness activities in a long term, utilizing every opportunity.

awareness

Source: JICA Study Team

MCWD does not conduct any public awareness activity for septage management especially and usually.
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However, it deployed meetings with residents and related LGUs in cooperation with the PPP company
when septage management project was commenced in Mactan Island.

Local government bodies in Japan conduct public awareness activities to the residents when pay-
sewerage-service is newly adopted as public service. Such activities in Japan has been continued even
after the commencement stage of service.

For implementing the Project, MCWD needs to plan and execute the public awareness activities in
effective and efficient ways by utilizing its previous experience and the experience of the Japanese local
government bodies.

For MCWD, it is required to have periodical patrol and notify the police / LGUs for illegal septage
dumping as a part of public awareness activities due to the following risks:

- Illegal dumping of residents who do not utilize the fee-based service for septage collection.
- Illegal dumping of non-authorized private de-sludgers who collect septage at lower price than
MCWD service.

Public Relation department in MCWD is in charge of public awareness activities and major
communications with LGUs and other stakeholders. Table 2-85 shows media plan of Public Relation
department in MCWD.

Table 2-85 Media Plan of Public Relation Department in MCWD
Media Contents

Music theme for MCWD’s septage management program
Announcement for MCWD’s public service
Announcement to private contractors

Issue of Press release (English version)

Issue of Press release (Visayan version)

Public offering

Advertisement

Presentation of MCWD

Facebook advertisement

Presentation of septage collection schedule
Announcement from the car

Distribution of leaflet (English version)

Distribution of leaflet (Visayan version)

Lunching the campaign in a shopping mall
Christmas gifts to the community where STP locates
Site visit for sanitation improvement

Discussion with sanitation officer in Barangay
Discussion with main stakeholders

Discussion with the media

Discussion with universities

Advertising by vacuum truck (sticker)

Preparation of logo for septage management project
Advocator for septage management project
Preparation of an environmental blog on the Web
Public hearing at related LGUs

Explanation of septage management fee

Radio

News paper

Website and Facebook

Community base

Forum/ classes

Others

SN o el Eol ol il P IR A ol el E el Pl ol S ol ol e

Reference: MCWD

2-5 Project Cost Estimation
2-5-1 Initial Cost Estimation
This page is closed due to the confidentiality.

2-5-1-1 Project Cost borne by Japan Side
This page is closed due to the confidentiality.
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2-5-1-2 Project Cost borne by the Philippine Side

Estimated Project Cost borne by the Philippine side: PHP39,342 thousand (approximately 80.7 million
Japanese Yen) (See Table 2-72).

2-5-1-3 Preconditions of the Cost Estimation

1) Time point of Cost Estimation: =~ March 2018

2)  Exchange Rate: Average exchange rate in past 3 months since the end of
February 2018
1 US dollar (USD) = 111.69 Japanese Yen (JPY)
1Philippine Peso (PHP) = 2.05 Japanese Yen (JPY)

3) Construction Duration: Constriction work and procurement work duration is 4
fiscal years in Japan. The government bond is applied to
the Project.

4)  Others: Project Cost is estimated in accordance with rules

stipulated in Grant Aid Scheme.

2-5-2 Operation and Maintenance Cost

Necessary cost for O&M organization and its activities mentioned in the previous Chapter is calculated
on Table 2-86 and MCWD needs to allocate the approximately 131 million PHP in annual budget.
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The contents of the necessary reagent cost for central water quality analysis laboratory in MCWD and
O&M cost for STP and vehicles (excluding personnel cost) are as follows.

2-5-2-1 Necessary Reagent Cost for Central Laboratory

Table 2-87 shows the necessary reagent cost for central laboratory.

Table 2-87 Necessary Reagent Cost for Central Laboratory (Annual Cost)

Item

Chemical cost (PHP/year)

Main chemicals and consumables

pH

4,680.00

Potassium hydrogen phthalate, Potassium
dihydrogenphospahate, Disodium hydrogenphosphate
dodecahydrate, Potassium chloride

SS/MLSS/water content

62,758.00

Filter, Silica gel, Vaseline

BOD

32,383.00

Dipotassium hydrogenphosphate, Potassium
dihydrogenphospahate, Disodium hydrogenphosphate
dodecahydrate, Ammonium chloride, Magnesium sulfate
heptahydrate, Calcium chloride, Iron (III) chloride
hexahydrate, Sodium thiosulfate pentahydrate, Sodium
carbonate, Potassium iodate, Potassium iodide, Sulfuric acid,
Sulfuric acid, Manganese (II) Sulfate Penthahydrate, Sodium
hydroxide, Sodium iodide, Sodium azide, Starch

COD Cr

285,795.00

Potassium dichromate, Ammonium iron (II) sulfate
hexahydrate, Mercury (II) sulphate, Boiling stone, 1,10-
Phenanthoroline, Iron (IT) sulfate heptahydrate, Sulfuric acid,
Silver sulfate

T-N (Organic Nitrogen,
NH4-N, NO3,NO2)

160,705.00

Ammonium chloride, Boiling stone, Sulfuric acid, Sodium
hydroxide, Boric acid, Sodium hydroxide, Phenol, Acetone,
Sodium hypochlorite solution (5.000 ), Devarda's alloy

T-P

10,705.00

Potassium dihydrogenphospahate, Potassium peroxodisulfate,
Hexaammonium heptamolybdate tetrahydrate, Potassium
antimonyl tartrate, Sulfuric acid, Ammonium amidosulfate, L-
Ascorbic acid

Oil and Grease

151,203.00

Hydrochloric acid, Sodium sulphate, Methyl orange, Hexane,
Filter

Surfactant

45,525.00

Sodiumdodecylbenzenesulfonate, Chloroform,
Phenolphthalein, Sodium hydroxide, Sulfuric acid, Methylene
blue, Sulfuric acid, Sodium dihydrogenphosphate dihydrate

Fecal. Coliform

52,060.00

Tryptose, Lactose monohydrate, Bile salts, Dipotassium
hydrogenphosphate, Potassium dihydrogenphospahate, Sodium
chloride, ethanol

Wastewater treatment
(COD ¢ etc.)

44,060.00

L-Ascorbic acid, Sodium hydroxide (For industry), Sodium
dithionite

Total

849,872.00

Source: JICA Study Team

2-5-2-2  O&M Cost for Septage Treatment Plant

O&M cost for STP constructed in the Project consists of electric power cost, water supply cost, chemical
cost and repair cost for each facility (including purchase of consumables) as well as labour cost.

Since STP has a de-watering process and a filtrate treatment process which remove the nitrogen and the
phosphate from septage and filtrate, 4 types of chemicals are to be utilized for STP operation. Thus, the
chemical cost become a larger proportion in O&M cost and MCWD needs to secure the budget for such
chemicals. Table 2-88 shows the annual O&M Cost for STP. It is calculated under following conditions:

Electric power cost : Annual electricity usage x average electricity unit price
Water supply cost : Annual water consumption x average water tariff
Chemical : Annual usage volume x Chemical unit price

Repair cost for each facility : Mechanical Equipment cost x 1%/year
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Table 2-88 Annual O&M Cost for STP

Item Annual Volume Ur(lll)té)lr)l)ce Estlmactggta(rll)rll;l;; 9241
Electricity 672,000 kWh/year 9 .00/kWh 6,048,000.00
cost
Water supply | 17,100 m?/year (dissolving polymer coagulant etc.) 48 .00/m? 820,800.00
cost
Reagent cost | Polymer coagulant: 34,200 244 .00/kg
PAC: 485,000 kg/year 15.00/kg 26,684,000.00
(Dewatering: 427,000, Filtrate treatment: 58,0000]
Methanol: 88,000 kg/year 78.00/kg
Caustic soda: 168,000 kg/year 25.00/kg
Repair cost 1% of mechanical equipment cost 1,260,000.00
Total 34,812,800.00

Source: JICA Study Team

2-5-2-3 O&M Cost for Septage Collection and De-watered Cake Transportation Vehicles

O&M cost for vacuum truck and dump truck consists of fuel cost, consumable cost and other spare parts
cost, as well as labour cost. Table 2-89, Table 2-90 and Table 2-91 show the annual O&M cost for 3m’
vacuum trucks, 9m® vacuum trucks and 8m® dump trucks, respectively.

Table 2-89 Annual O&M Cost for 3m* Vacuum Truck
Item ?2:3:11181{: %I?I%s)t Calculation Remarks

1.Fuel

Diesel oil 72,000 | <per vehicle>
12,600km/year / 7km/L x 40PHP/L
=72,000PHP/YEAR

2.Consumables

(1)Chassis

Engine oil 6,300 | <per vehicle>
12,600km/year / 5,000km/time x 20L/ time
x 125PHP/L = 6,300PHP/YEAR

Other oils 1,890 | <per vehicle> Transmission, differential
12,600km/year / 20,000km/ time x and break and clutch oil etc.
3,000PHP/ time = 1,890PHP/YEAR

Engine oil filter 4,410 | <per vehicle>
12,600km/year / 10,000km/ time x
3,500PHP/ time =4,410PHP/YEAR

Other filters 7,560 | <per vehicle> Fuel, Air filter etc.
12,600km/year / 20,000km/ time x
12,000PHP/ time = 7,560PHP/YEAR

Break pad etc. 5,670 | <per vehicle>
12,600km/year / 40,000km/ time x
18,000PHP/ time =5,670PHP/YEAR

(2)Body parts

Vacuum pump oil 260,714 | <per vehicle> in case of oil rotating
365day/year / 7day/ time x 10L/ time x vacuum blower
500PHP/L =260,714PHP/YEAR

OIL for PTO 6,000 | <per vehicle>
12months/year / Imonth/ time x 0.5kg/ time
x 1000PHP/kg =6,000PHP/YEAR

Other oils 40,000 | <per vehicle> Hydro cylinder, each
12month/year / 6 month/ time x 40L/ time x | circulation parts
500PHP/L=4 0,000PHP/YEAR

3.0ther change parts

Other exchange 44,000 | <per vehicle>

parts App. 1%/year of equipment cost

Total 448,544

Note: annual mileage of the vehicle is 280day/year x 45km/day/unit =12,600km/year.
Source: JICA Study Team
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Table 2-90 Annual O&M Cost for 9m? Vacuum Truck

Item '3::13211121‘5 lzglfl%s)t Calculation Remarks

1.Fuel

Diesel oil 64,400 | <per vehicle>
6,440km/year / 4km/L x 40PHP/L
=64,400PHP/YEAR

2.Consumables

(1)Chassis

Engine oil 3,220 | <per vehicle>
6,440km/year / 5,000km/ time x 20L/ time

x 125PHP/L =3,220PHP/YEAR

Other oils 4,025 | <per vehicle> Transmission, differential
6,440km/year / 20,000km/ time x and break and clutch oil etc
12,500PHP/time =4,025PHP/YEAR

Engine oil filter 3,220 | <per vehicle>
6,440km/year / 10,000km/ time x
5,000PHP/time =3,220PHP/YEAR

Other filters 4,186 | <per vehicle> fuell air filter etc
6,440km/year / 20,000km/ time x
13,000PHP//time =4,186PHP/YEAR

Break pad etc. 10,143 | <per vehicle>
6,440km/year / 40,000km/ time x
63,000PHP//time =10,143PHP/YEAR

(2)Body parts

Vacuum pump oil 521,429 | <per vehicle> in case of oil rotating
365day/year / 7day/ time x 20L/ time x vacuum blower
500PHP/L =521,429PHP/YEAR

OIL for PTO 6,000 | <per vehicle>
12 month/year / 1 month/time x 0.5kg/time
x 1000PHP/kg =6,000PHP/YEAR

Other oils 40,000 | <per vehicle> Hydro cylinder, each
12month/year / 6 month/time x 40L/time x | circulation parts

500PHP/L =40,000PHP/YEAR

3.0Other change

parts

Other exchange 67,000 | <per vehicle>

parts App. 1%/year of equipment cost

Total 723,623

Note: annual mileage of the vehicle is 280day/year x 23km/day/unit =6,440km/year
Source: JICA Study Team

Table 2-91 Annual O&M Cost for Sm*Dump Truck

16,800km/year / 40,000km/time x

Item 1;::321118& 1(\;[,;1(}))5; Calculation Remarks

1.Fuel

Diesel oil 168,000 | <per vehicle>
16,800km/year / 4km/L x 40PHP/L
=168,000PHP/YEAR

2.Consumables

(1)Chassis

Engine oil 8,400 | <per vehicle>
16,800km/year / 5,000km/time x 20L/time
x 125PHP/L =8,400PHP/YEAR

Other oils 6,300 | <per vehicle> Transmission, differential
16,800km/year / 20,000km/time x and break and clutch oil etc.
7,500PHP/time =6,300PHP/YEAR

Engine oil filter 8,400 | <per vehicle>
16,800km/year / 10,000km/time x
5,000PHP/time =8,400PHP/YEAR

Other filters 10,920 | <per vehicle> fuelD air filter etc.
16,800km/year / 20,000km/time x
13,000PHP/time =10,920PHP/YEAR

Break pad etc. 23,100 | <per vehicle>
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Item 1;2:3:1118% 1(\/1131(_:1(1))5; Calculation Remarks
55,000PHP/time =23,100PHP/YEAR
(2)Body parts
OIL for PTO 6,000 | <per vehicle>
12month/year / Imonth/time x 0.5kg/time x
1000PHP/kg =6,000PHP/YEAR
Other oils 40,000 | <per vehicle> Hydro cylinder, each
12month/yea / 6month//time x 40L/time x circulation parts
500PHP/L =40,000PHP/YEAR
3.0Other change
parts
Other change parts 43,000 | <per vehicle>
App. 1%/year of equipment cost
Total 314,120

Note: annual mileage of the vehicle is 280day/year x 60km/day/unit=16,800km/year
Source: JICA Study Team

2-5-2-4 Outsourcing Cost to Private De-sludgers

To determine the outsourcing cost to seven (7) private de-sludgers, costs for equipment renewal should
be taken into account. Since it should be incorporated with the outsourcing price, necessary cost is
different from O&M cost for procured equipment in the Project mentioned in 2-5-2-3. It is adequate that
the outsourcing cost for the private de-sludgers is PHP534.00 per 1m® septage collection based on the
following reasons. Table 2-92 shows Annual outsourcing cost to the private de-sludgers.

- As of 2018, the private de-sludgers collects around PHP2,500.00 per 3m® septage collection from
the residents.

- PHP900.00 out of PHP2,500.00 is paid as tipping fee at septage de-watering plant, which is charged
by Cebu City (MCWD from March 2019) to the private de-sludgers.

- Therefore, income for the private de-sludgers is PHP1,600.00 per 3m®. Thus, it is adequate that the
necessary payment to the private de-sludgers is evaluated at PHP534.00/ m’.

Table 2-92 Annual Outsourcing Cost to Private De-sludgers

Unit price Estimated annual cost
Item Annual work load (PHP) (PHP)
Unit Price to be Paid 60m?*/day x 280day = 16,800 m*/year 534.00/ m3 8,971,200.00

Source: JICA Study Team

2-5-2-5 Tariff Collection

MCWD has been charging PHP2.20 per 1m® of water consumption as septage treatment fee in Mactan
Island, where the PPP septage management system is implemented. The fee is charged and collected
together with the water tariff at the same time. MCWD plans to charge the same price of septage
management fee for the Project, too. MCWD assumes that the average water consumption per household
is approximately 20m’. Therefore, a household bears PHP 44.00 per month (PHP 528.00 per year) if
selecting unit tariff at PHP2.20/m®. Assuming the collection frequency for 5 years, it is accumulated to
be PHP 2,640 for the 5 years.

On the other hand, MCWD takes a different system for non-customers for water supply, it is difficult to
collect the tariff monthly together with water charges. Accordingly, MCWD collects the tariff at every
time of septage collections directly from the residents. Its price is preferable to fix at PHP 2,640 /time
as same as one for MCWD water supply customers.

Assuming the number of MCWD customers and non-customers for water supply as 209,000 households
and 8,000 households respectively for 2025, the annual estimated revenue in 2025 is estimated to be
approximately PHP131 million as shown in Table 2-93. The amount of estimated revenue is the same
as the amount of necessary cost as aforementioned in Table 2-86.
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Table 2-93 Annual Estimated Revenue of Septage Management Fee in 2025
Classification The number of customers (Number of septic tank Unit price Annual estimated income
to be de-sludged) (PHP) (PHP)
Water user App. 209,000 528.00 110,352,000
Non water user App. 8,000 2,640.00 21,120,000
(71.06m’/day / 2.5m*/day/unit x 280day)
Total 131,472,000

Source: JICA Study Team

In case of water feeder pipe diameter at 1/2 inch and average water consumption at 20m*/month, the
water tariff is calculated for PHP320.00/month. In such case, the septage tariff is for PHP44.00/month
and a sum of PHP364.00/month is claimed to the customers. Although it becomes a 14% price increase,
it is expected to be affordable for the resident since it is same rate as ones for Mactan Island.
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CHAPTER 3 PROJECT EVALUATION

3-1

Preconditions

Preconditions required to implement the Project are summarized as shown below:

(M

2

3)

“

)

(6)

3-2

To implement the Project, MCWD and the related 6 LGUs should form the cooperative system
arrangement. The 6 LGUs have established the necessary ordinances and concluded an agreement
with MCWD for the Project implementation. MCWD and the 6 LGUs should maintain the
cooperative system to manage the Project’s activities. Since the Project is to treat the septage though
fee collection from the residents, the public consensus for the fee collection should be undertaken
by MCWD under cooperation of the 6 LGUs.

As for the land for the STP, it belongs to Cebu Province. To utilize the land, MCWD has concluded
an agreement with Cebu Province for 50 years in leasing period. It is, however, presently in lagoon
for the existing septage de-watering plant. MCWD, therefore, should reclaim the lagoon before
entering the prequalification process for the Contractor of the STP, in accordance with relevant
guidelines / standards of the Philippines for civil construction works.

To commence the Project, the existing septage de-watering plant which has been operated by Cebu
City was handed over to MCWD. Accordingly, MCWD should undertake O&M of the existing
plant as well as the STP to be constructed by the Project. Since the lagoon will be reclaimed as
aforementioned, MCWD should install a temporary aeration system to be capable to treat the
septage in a small pond, so that MCWD continues the operation of the existing plant during
construction of the STP.

A landfill site of the de-watered cake to be generated by the STP in a de-watering process is not
included in a component of facility construction. It is a precondition for MCWD to have an
appropriate disposal of the de-water cake. To do so, MCWD is required to transport / dispose of
the de-watered cake to / in an appropriate landfill site.

Prior to the commencement of the Project, MCWD should obtain ECC from DENR for the STP
construction. Moreover, MCWD should be permitted by Cebu City for the construction works.

Custom duties to be imposed for imported materials / equipment and VAT to be imposed for
procurement of local materials / equipment / services should be exempted by the Government of
Philippines. To realize them, MCWD should take necessary procedures. If it is difficult for MCWD,
MCWD should bear necessary custom duties and VAT.

Necessary Inputs by Recipient Country

Necessary inputs by recipient country to realize and to maintain the Project’s effectiveness are as
follows:

(M

2

A3)

“)

)

It is necessary for MCWD to establish an implementing organization through outsourcing to
appropriate private companies and / or new employments in order to operate and maintain the STP
and the vehicle equipment to be constructed / procured by the Project. The organization should be
established prior to commencement of the test-run period.

It is necessary for MCWD to utilize and maintain appropriately the STP and the vehicle equipment
to be constructed / procured by the Project.

According to the septic tank inventory book, the monitoring plan for septage collection, the
monitoring plan for STP operation and the public awareness activity plan, which will be prepared
by the soft component, MCWD is required to continue the O&M activities after the Project.

To minimize environmental impacts, MCWD should take mitigation measures and provide the
environment management according to the environmental management and monitoring plans.

It is necessary for MCWD to expand septage management capacity toward the target of 2030
through reporting / explaining effectiveness of the larger size of STP and contributions to
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(6)

3-3

achievements of SDGs and NSSMP as well as Mega Cebu Roadmap 2050.

It may be possible that illegal damping of septage be increased because 1) people against the fee-
collected de-sludge may appear, 2) low price and unofficial de-sludgers may appear and provide
illegal services inappropriately. To prevent it, MCWD should enhance the patrol system on the
illegal damping under cooperation with the 6 LGUs.

Important Assumption

The following are important assumptions to realize and to maintain the Project’s effectiveness:

@)

2

3)

“

3-4

The STP for the Project is designed based on the environmental category class-D for Mahiga Creak
which is a discharging point from the STP. If the category is modified, the STP’s effluent may be
possible not to comply with the effluent quality standards designated by DENR. MCWD, therefore,
take necessary countermeasures along with discussions with DENR when the environmental
category is to be modified.

The STP for the Project is designed for 100% of water supply customers and 20% of non-customers
for water supply in the planned septage collection area for the year 2025. Moreover, planned
frequency of de-sludge service is 5 years. If MCWD collects the septage for more than the designed
volume as a result of population increase and business expansion, the STP may fail in over-loaded
condition in treatment volume. It may result difficulty to maintain the appropriate treatment.
MCWD, therefore, should commence planning and designing facility expansion and / or additional
STP to have enough capacity beyond 2025.

The Project is planned to de-water the collected septage, to dispose of the de-watered cake in
landfill site, and to treat infiltrate generated in the de-watering process. Although 55m*/d of de-
watered cake is forecasted approximately to be generated, recycling and / or reusing of the de-
watered cake are not included in the Project components because estimation of quality and volume
of de-watered cake is difficult to be for a required level to facility design and evaluation of
feasibility. In the circumstances, MCWD should study on effective utilization of the de-watered
cake after commencement of the STP operation according to actual quality and volume of de-
watered cake.

Wastewater to be managed by the Project is the septage collected from septic tanks. Grey water
discharged by households and entities is out of subject to be managed. In case of providing
comprehensive wastewater management service including the gray water, sewerage system may be
required. To upgrade the wastewater management service, MCWD should commence a study for
sewerage master plan and activities toward early realization of sewerage.

Project Evaluation

Relevance and effectiveness of the Project are evaluated as follows:

3-4-1  Relevance
Relevance of the Project is summarized below:

(M

2

A3)

“

The Project is planned in line with NSSMP and it will contribute to achievement of NSSMP, which
is an upper plan in the Philippines aiming at provision of appropriate septage management systems
for all LGUs by 2020.

The Project will contribute to achievement of Mega Cebu Roadmap 2050 in a field of septage
management, which aims at 50% and 90% in population for appropriate wastewater management
in 2030 and 2050 respectively.

In the Japanese assistance policy to the Philippines, “Solving the environmental problems including
water supply and wastewater management fields” is listed. The Project is planned in line with the
said policy.

The Project beneficiaries are the general public which include poor classes in population, and its
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)

(6)

population will reach 2.24 million in 2025 within the Project Area.

The objective of the Project is to improve the collection and treatment system of the septage which
may menace the sanitary environment of residents and water environment in Metro Cebu Area.
Implementation of the Project is urgently required to improve basic human needs and living
standards of the residents in an aspect of the human security.

The Project is to collect, treat and dispose with septage safely. It contributes to achievement of
Sustainable Development Goal 6.2.1 (SDG6.2.1), “Proportion of population using safely managed
sanitation services, including a hand-washing facility with soap and water”*.

*According to “Progress on Drinking Water Sanitation and Hygiene 2017 Update and SDG
Baseline” reported by WHO and UNICEF, following measures are indicated as septage
management systems satisfying the safely managed sanitation. The Project which conducts
scheduled de-sludge service is categorized in 2).

1) Treated and disposed of in situ,
2) Stored temporarily and then emptied, transported and treated off-site, or

3) Transported through a sewer with wastewater and then treated off-site.

3-4-2  Effectiveness
Effectiveness of the Project is summarized below:

(2)

Quantitative Effect

Indicators for expected quantitative effects as well as base lines and targets are calculated as follows and
shown in Table 3-1.

a) Baseline in 2017 is based on the actually treated volume in the exiting septage de-watering
plant. It is converted by the average collected volume from households of 3.0m?/d.

b) Target for 2025 is the planned volume of septage to be collected by MCWD in the Project.
It is converted by the average collected volume from households and large commercial entity
/ governmental facilities at 2.5m?*/d and 5.0m?/d respectively

Table 3-1 Expected Quantitative Effectiveness of the Project

Indicator Baseline_: Target (2025) .
(Actual record in 2017) 0 3 years later after the Projectl]
Number of households realizing the scheduled de-sludge 4,631 43,702
Volume of collected septage (m?/year) 13,895 109,877

Source: JICA Study Team

3)

Qualitative Effect

Following qualitative effects are expected for the Project.

1)

2)

Improvement of Water Environment

a) Because of the scheduled septage collection, effluent quality of septic tanks will be improved
and illegal damping of septage will be reduced. Accordingly, the Project will contribute to
improvement of the water environment in Metro Cebu Area.

b) Infiltrate generated in the STP will be treated to comply with the designated effluent quality
standards. Accordingly, the Project will contribute to improvement of water quality of the
river which is the discharge destination of effluent of the STP (the existing septage de-
watering plant presently).

Improvement of Sanitary Conditions for Residential Areas

a) Because of the scheduled septage collection, loading conditions to septic tank will be
appropriate for treatment. It will contribute to reduction of odors in residences / residential
areas.
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b) Sanitary improvement will heighten the value of Metro Cebu. It will bring the appreciation
of real estate value and further development of socio-economic activities.

118



APPENDICES






[J Appendices[]

Appendix-1 Member List of the Study Team

Appendix-2 Study Schedule

Appendix-3 List of Parties Concerned in the
Recipient Country

Appendix-4 Minutes of Discussions (M/D)

Appendix-5 Soft Component Plan

Appendix-6 References

Appendix-6-1 Environmental Monitoring Form

Appendix-6-2 Environmental Check List

Appendix-6-3 Result of Water Quality Analysis

Appendix-6-4 Results of Soil Investigation

Appendix-6-5 Results of Social Survey






Appendix-1

Member List of the Study Team






(1* Field Survey)

Appendix-1 Member List of the Study Team

Member List of the Study Team

Name Position Dispatch period Organization
Mr. Noriaki Planning Management November 8" 2017 Assistant Director,
YOKOUCHI ~ November 14%, 2017 | Environmental Management

Group, Global Environment

Department, JICA

Mr. Chikayuki

Advisor / Sludge Management

November 81 2017

Yokohama City Environmental

KOBAYASHI ~ November 14", 2017 | Creation Department
Mr. Katsumi Chief Consultant / Institutional | November 5% 2017 Yachiyo Engineering Co., LTD.
Plan / Environmental and
FUJII Social Considerations 2 ~ November 25", 2017
Mr. Yamato Vice Chief Consultant / November 2", 2017 Yokohama Water Co., LTD.
NAKAMURA Wastewater Management Plan | ~ November 21%, 2017
Mr. Kozo Sludge Treatment Facility November 2™ ,2017 Yokohama Water Co., LTD.
HAYASHISHITA | Design (Civil Work) / Natural | ~ November 21%, 2017
Condition Survey
Mr. Yusuke Sludge Treatment Facility November 12, 2017 Yokohama Water Co., LTD.
ANDO Design (Facility Work) ~ November 25", 2017
Mr. Akira Operation & Maintenance of November 12,2017 Yokohama Water Co., LTD.
KOHARA Sludge Treatment Facility ~ November 25™ | 2017

Mr. Tsuyoshi

Sludge Collection Plan/

November 5%, 2017

Yachiyo Engineering Co., LTD.

ONOZATO Equipment Plan/ Cost ~ November 24%, 2017
Estimation
(2" Field Survey)
Name Position Dispatch period Organization

Mr. Chikayuki Advisor January 28", 2018 Yokohama City Environmental
KOBAYASHI ~ February 37,2018 | Creation Department
Mr.Susumu Advisor January 28™, 2018 Yokohama City Environmental
ARAMI ~ February 3", 2018 | Creation Department

Ms. Sumiko Advisor January 28", 2018 Yokohama City Environmental
MORITA ~ February 37,2018 | Creation Department

A-1-1




Name Position Dispatch period Organization
Mr. Katsumi Chief Consultant / Institutional | janyary 28 2018 Yachiyo Engineering Co., LTD.
Plan / Environmental and Social
Mr. Yamato Vice Chief Consultant / January 28", 2018 Yokohama Water Co., LTD.
NAKAMURA Wastewater Management Plan ~ February 26%, 2018
Mr. Kozo Sludge Treatment Facility January 28™, 2018 Yokohama Water Co., LTD.
HAYASHISHITA | Design (Civil Work) / Natural ~ March 2" | 2018
Condition Survey
Mr. Yusuke Sludge Treatment Facility January 28", 2018 Y okohama Water Co., LTD.
ANDO Design (Facility Work) ~ February 23,2018
Mr. Akira Operation & Maintenance of February 14%, 2018 Yokohama Water Co., LTD.
KOHARA Sludge Treatment Facility ~ March 27 2018

Mr. Tsuyoshi

Sludge Collection Plan/

January 28", 2018

Yachiyo Engineering Co., LTD.

ONOZATO Equipment Plan/ Cost Estimation | ~ February 21%, 2018
Mr. Hiroshi Financial Plan/Economical February 4%, 2018 Crown Agents Japan Co., LTD.
KUMAGAE Analysis ~ February 17", 2018
Mr. Hideyuki Construction Plan/Procurement | February 4, 2018 Yachiyo Engineering Co., LTD.
IGARASHI Plan/ Cost Estimation ~ February 18", 2018

10"

March 4% ~ March

Mr. Kazuhiro

Environmental Social

February 11", 2018

Yachiyo Engineering Co., LTD.

ISHIURA Consideration 1 ~ March 2" | 2018
Ms. Hiroko Public Awareness January 28™, 2018 Yokohama Water Co., LTD.
KAMATA ~ February 21%, 2018
(3" Field Survey)
Name Position Dispatch period Organization
Katsumi FUJII Chief C0n§ultant / Institutioqal April 22,2018 Yachiyo Engineering Co., LTD.
Plan / Environmental and Social ot
Considerations 2 ~ April 28", 2018
Mr. Yamato Vice Chief Consultant / April 22™, 2018 Yokohama Water Co., LTD.
NAKAMURA Wastewater Management Plan ~ April 28" 2018
Mr. Kozo Sludge Treatment Facility April 22,2018 Yokohama Water Co., LTD.
HAYASHISHITA | Design (Civil Work) / Natural ~ April 28", 2018

Condition Survey
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(4™ Field Survey)

Name Position Dispatch period Organization
Katsumi FUJII Chief Consultant / Institutional | pecember 214, 2018 | Yachiyo Engineering Co., LTD.
Plan / Environmental and Social
Considerations 2 ~ December 8", 2018
Mr. Yamato Vice Chief Consultant / December 2™, 2018 Yokohama Water Co., LTD.
NAKAMURA Wastewater Management Plan ~ December 8™, 2018
Mr. Kozo Sludge Treatment Facility December 2™, 2018 Yokohama Water Co., LTD.
HAYASHISHITA | Design (Civil Work) / Natural ~ December 8™, 2018
Condition Survey
(5™ Field Survey)
Name Position Dispatch period Organization
Hiromichi Ifeader of Preparatory Survey | january 8t 2019 Senior Deputy Director General,
eam
MURAKAMI ~ January 12%, 2019 | Global Environment Department,
JICA
Yuta Deputy Leader of Preparatory | j anuary 8%, 2019 Assistant Director,
Survey Team
TAKAHASHI ~ January 14%, 2019 | Environmental Management
Group, Global Environment
Department, JICA
Takayuki Project Implementation | japyary 8, 2019 Deputy Director, Grant Aid
Management
SHIMODAIRA ~ January 12%, 2019 | Project Management Division 3,
Financial Cooperation
Implementation Department,
JICA
Mr. Noriaki Sludge Management Plan January 9, 2019 Yokohama City Environmental
YOKOUCHI ~ January 12%, 2019 | Creation Department
Katsumi FUJII Chief Consultant / Institutional | janyary 6 2019 Yachiyo Engineering Co., LTD.
Plan / Environmental and Social .
Considerations 2 ~ January 12%, 2019
Mr. Yamato Vice Chief Consultant / January 6%, 2019 Yokohama Water Co., LTD.
NAKAMURA Wastewater Management Plan ~ January 12, 2019
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Appendix-2 Study Schedule

Study Schedule
(1% Field Survey)
No. Date Day Activities Remarks
1 2017.11.2 Thu | Consultant team (Mr. Nakamura and Mr. Hayashishita) departed | PR433Narita-Cebu
from Tokyo to Cebu.
2 2017.11.3 Fri Explanation of outline of the study to MCWD, confirmation of
survey schedule and request for grant aid.
3 2017.11.4 Sat Data Arrangement/Analysis.
4 2017.11.5 Sun Data Arrangement/Analysis.
Consultant team (Mr. Fujii and Mr. Onozato) departed from | PR433 Narita-Cebu
Tokyo to Cebu.
5 2017.11.6 Mon | Confirmation of the contents of the study and explanation of the
Inception Report to MCWD. Explanation of the summary of the
study to MCDCB.
6 2017.11.7 Tue Site visit to proposed construction site (Inayawan, Amkon site,
Umapad) and site visit for existing facility (Mactan Island).
7 2017.11.8 Wed | Meeting with MCWD.
JICA team (Mr. Yokouchi and Mr. Kobayashi) departed from | PR435 Narita-Cebu
Tokyo to Cebu.
Site visit/interview survey to Amkon site.
8 2017.11.9 Thu | Explanation/ confirmation of the inception report.
Meeting with Environment and Natural resource Department,
Cebu City.
Courtesy call to the mayor of Cebu City.
9 2017.11.10 Fri Meeting with MCWD regarding the MoM and signing the MoM.
Site Visit/interview survey to Inayawan.
10 2017.11.11 Sat Site visit the treatment facility in Mactan Island.
Site visit/ interview survey to Amkon site and Umapad site.
11 2017.11.12 Sun | Data Arrangement/Analysis.
Consultant team (Mr. Ando) departed from Manila to Cebu. PR1853 Manila-Cebu
Consultant team (Mr. Kohara) departed from Tokyo to Cebu. PR433 Narita-Cebu
12 2017.11.13 | Mon | Courtesy call to the mayor of Consolacion.
Internal meeting (JICA team and Consultant team).
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Date

Day

Activities

Remarks

13

2017.11.14

Tue

Report to MCDCB.

JICA team (Mr. Yokouchi and Mr. Kobayashi) departed from
Cebu to Tokyo.

Research for water quality analysis companies. Field survey at

discharging point on the river at Amkon site.

PR436 Cebu-Narita

14

2017.11.15

Wed

Meeting with Mandaue City (land use plan for Umapad).
Site visit to the treatment facility in Mactan Island. Research for
water quality analysis companies. Site visit for the water quality

laboratory in NCWD.

15

2017.11.16

Thu

Arrangement of the conditions for field investigation. Site visit
to Umapad. Information gathering of existing treatment facility.

Research for sludge collection companies.

16

2017.11.17

Fri

Site visit to existing composting facility. Research for candidate
outsourcing companies for filed investigation. Organization/
financial condition survey, procedure investigation for

environmental impact assessment.

17

2017.11.18

Sat

Internal meeting, Data Arrangement/Analysis and research for

vehicle companies.

18

2017.11.19

Sun

Data Arrangement/Analysis.
Consultant team (Mr.Fujii, Mr. Nakamura and Mr Hayashishita)

departed from Cebu to Manila.

PR1854 Cebu-Manila

19

2017.11.20

Mon

Reporting/meeting with JICA Philippines office. Site visit to the
sludge treatment facility in Manila. Research for vehicle
companies and car maintenance companies. Visiting the power

company.

20

2017.11.21

Tue

Meeting with DENR. Site visit/interview investigation to the
sludge collection company. Field survey at discharging point on
the river at Umapad.

Consultant team (Mr. Fujii) departed from Manila to Cebu.

Consultant team (Mr. Nakamura and Mr. Hayashishita) departed

from Manila to Tokyo.

PR 1853 Manila-Cebu
PR422 Manila-

Haneda

21

2017.11.22

Wed

Meeting with the power company. Research for candidate
outsourcing companies for filed investigation. Research for
vehicle companies and car maintenance companies. Visiting the

power company.
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No. Date Day Activities Remarks
22 2017.11.23 Thu Site visit to Consolacion landfill site. Researching the water
quality analysis laboratory. Field research for sludge collection
companies.
23 2017.11.24 Fri Reporting to MCDCB, MCWD. Meeting with the Environment
and Natural resource department, Cebu City. Research for water
quality analysis companies. PR436 Cebu-Narita
Consultant team (Mr. Onozato) departed from Cebu to Tokyo.
24 2017.11.25 Sat Consultant team (Mr. Fujii, Mr. Ando and Mr. Kohara) departed | PR436 Cebu-Narita
from Cebu to Tokyo.
(2™ Field Survey)
No. Date Day Activities Remarks
1 2018.1.28 Sun JICA team (Mr. Kobayashi, Mr. Arami, Ms. Morita) and | PR433Narita-Cebu
Consultant team (Mr. Fujii, Mr. Nakamura, Mr. Hayashishita, Mr.
Ando, Mr. Onozato and Ms. Kamata) departed from Tokyo to
Cebu.
2 2018.1.29 Mon | Meeting with MCWD, MCDCB regarding the concept of the
Project.
3 2018.1.30 Tue Site visit to Amcon site.
4 2018.1.31 Wed Site visit to Cordova, Umapad, Amcon sites.
5 2018.2.1 Thu | Meeting with existing sludge collection companies.
6 2018.2.2 Fri O Meeting with MCWD and 6LGUs (except Compostela).
O Meeting with DENR.
7 2018.2.3 Sat U Data Arrangement/Analysis.
U JICA team (Mr. Kobayashi, Mr. Arami, Ms Morita) departed
from Cebu to Tokyo.
8 2018.2.4 Sun U Data Arrangement/Analysis.
U Consultant team (Mr. Kumagae and Mr. Igarashi) departed from
Tokyo to Cebu.
9 2018.2.5 Mon | O Preparation of social survey.
U Site visit to Cordova treatment facility in Mactan Island.
10 2018.2.6 Tue | Meeting regarding natural condition survey.
11 2018.2.7 Wed | Site visit to Amcon site.
12 2018.2.8 Thu | Field survey in Mandaue City.
13 2018.2.9 Fri O Preparation for natural condition survey.
0 Internal meeting for reporting the progress of each field and
work schedule adjustment.
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No. Date Day Activities Remarks
14 2018.2.10 Sat Data Arrangement/Analysis.
15 2018. 2.11 Sun U Data Arrangement/Analysis.
U Consultant team (Mr. Ishiura) departed from Tokyo to Cebu.
16 2018.2.12 | Mon | O Confirmation of the study concept with Compostela and Liloan.
0 Meeting with MCWD.
17 2018. 2.13 Tue Site visit to Umapad.
18 2018.2.14 Wed | O Site visit to Naga.
U Consultant team (Kohara) departed from Tokyo to Cebu.
19 2018. 2.15 Thu | Site visit to Talisay.
20 2018.2.16 Fri Meeting with MCWD.
21 2018. 2.17 Sat 0 Data Arrangement/Analysis.
0 Consultant team (Mr. Kumagae) departed from Cebu to Tokyo.
22 2018. 2.18 Sun 0 Data Arrangement/Analysis.
0 Consultant team (Mr. Igarashi) departed from Cebu to Tokyo.
23 2018.2.19 | Mon | Meeting with MCWD and 6LGUs (except Compostela).
24 2018.2.20 Tue Site visit to Binaliw final disposal site.
25 2018.2.21 Wed | O Preparation for natural condition survey.
O Consultant team (Mr. Onozato and Ms. Kamata) departed from
Cebu to Tokyo.
26 2018. 2.22 Thu | Meeting with MCWD regarding the concept of the Project.
27 2018.2.23 Fri U Site preparation for natural condition survey (Umapad and
Amcon site).
U Consultant team (Mr. Ando) departed from Cebu to Manila.
28 2018. 2.24 Sat Preparation for natural condition survey.
29 2018. 2.25 Sun U Data Arrangement/Analysis.
UConsultant team (Mr. Fujii, Mr. Nakamura and Mr. Hayashishita)
departed from Cebu to Manila.
30 2018.2.26 Mon | O Meeting with JICA Philippine office.
O Consultant team (Mr. Fujii, Mr. Hayashishita, and Mr.
Nakamura) departed from Manila to Cebu.
31 2018.2.27 Tue | Compiling the concept of the work and result of the survey.
32 2018.2.28 | Wed | Meeting with MCWD and 6LGUs.
33 2018. 3.1 Thu | Meeting with MCWD board members and confirmation meeting
with Cebu City.
34 2018.3.2 Fri Consultant team (Mr. Fujii, Mr. Hayashishita, Mr. Kohara and | PR436 Cebu-Narita
Mr.Ishiura) departed from Cebu to Tokyo.
35 2018.3.4 Sun Consultant team (Mr. Igarashi) Departed from Tokyo to Cebu. PR433 Cebu-Narita
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No. Date Day Activities Remarks
36 2018.3.5 Mon | Market price investigation.
37 2018.3.6 Tue | Market price investigation.
38 2018.3.7 Wed | Market price investigation.
39 2018.3.8 Thu | Market price investigation.
40 2018.3.9 Fri Market price investigation.
41 2018.3.10 Sat Consultant team (Mr. Igarashi) Departed from Cebu to Tokyo. PR436 Cebu-Narita
(3" Field Survey)
No. Date Day Activities Remarks
Sun Consultant team (Mr. Fujii, Mr. Nakamura and Mr. Hayashishita) | PR433 Cebu-Narita
1 2018.4.22
departed from Tokyo to Cebu.
Mon | O JICA team (Mr. Tomihara) departed from Manila to Cebu.
O Confirmation of the situation for preparation of ordinances and
2 2018.4.23 agreement and explanation of survey plan in MCWD.
O Confirmation of the situation for transferring the proposed site
to Cebu City/reclamation plan.
Tue U Meeting in Mandaue City regarding the countermeasure for
3 2018.4.24 emission gas from Umapad site.
U Preparation of draft MoM.
Wed U Meeting regarding the method for incorporating private
collection companies in the Project.
4 2018.4.25 U Meeting with Cebu Province regarding the situation for
transferring the proposed site/reclamation plan.
U Meeting regarding draft MoM.
Thu U Meeting with 6LGUs regarding the work borne by the
Philippine side.
5 2018.4.26
U Confirmation of the result on natural condition survey.
U JICA team (Mr. Tomihara) departed from Cebu to Manila.
Fri O Signing the MoM.
6 2018.4.27 O Confirmation of the result on natural condition survey and
social survey.
Consultant team  (Mr. Fujii, Mr. Nakamura and Mr. PR436 Cebu-Narita
7 2018.4.28 Sat
Hayashishita) departed from Cebu to Tokyo.
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(4™ Field Survey)

departed from Cebu to Tokyo.

No. Date Day Activities Remarks
Sun Consultant team (Mr. Fujii, Mr. Nakamura and Mr. Hayashishita) | PR433 Cebu-Narita
1 2018.12.2
departed from Tokyo to Cebu.
Mon | O Confirmation of the situation for preparation of ordinances and
2 2018.12.3 agreement and explanation of survey plan in MCWD.
O Confirmation of the situation of Ordinance at Compostela.
Tue 0 Meeting in Cebu City regarding the land acquisition and O&M
transfer of the exiting de-watering plant.
3 2018.12.4
O Site survey.
O Meeting with septage management board.
Wed 0 Meeting with a landfill site operating company and landfill site
4 2018.12.5
survey.
Thu 0 Meeting for reclamation plan of lagoon.
5 2018.12.6
0 Meeting with the existing private de-sludgers.
Fri O Meeting with DENR on the effluent standards.
6 2018.12.7
O Meeting on survey results and issues in MCWD.
Consultant team (Mr. Fujii, Mr. Nakamura and Mr. Hayashishita) | PR436 Cebu-Narita
7 2018.12.8 Sat

(5™ Field Survey: Draft Final Report Explanation)

O Meeting on Minutes of Discussions.
0 JICA team (Mr. Yokohama City) departed from Tokyo to
Cebu.

No. Date Day Activities Remarks
Sun Consultant team (Mr. Fujii and Mr. Nakamura) departed from PR433 Cebu-Narita
1 2019.1.6
Tokyo to Cebu.
Mon
2 2019.1.7 Explanation of Draft Final Report in MCWD.
Tue O Explanation of Draft Final Report in MCWD.
O Confirmation of effluent standards with DENR.
3 2019.1.8
0 JICA team (Mr. Murakami, Mr. Takahashi and Mr.
Shimodaira) departed from Tokyo to Cebu.
Wed 0 JICA team (Mr. Tomihara) departed from Manila to Cebu.
O Site survey.
O Courtesy call to Governor of Cebu Province and report the
4 2019.1.9 result to MCDCB.

A-2-6




No. Date Day Activities Remarks
Thu O Meeting with Cebu City for transfer of the existing de-watering
5 2019.1.10 plant.
O Meeting with the 6 LGUs on the result of the survey.
Fri O Site survey on the existing plant in Mactan island.
6 2019.1.11 U Courtesy call to Mayor of Cebu City.
U Signing Minutes of Discussions.
7 2019.1.12 | Sat | All team members departed from Cebu to Tokyo/Manila. PR436 Cebu-Narita
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Appendix-3 List of Parties Concerned in the Recipient Country

Preparatory Survey for the Septage Management Project for Metro Cebu Water District’s Service

Area

List of Parties Concerned in the Recipient Country

Organization and Name Position
Metropolitan Cebu Water District (MCWD)
Mr. Joel Mari Yu Chairman of the Board
Mr. Renato E. Mercado Immediate Past Chairman of the Board
Mr. Jose Eugenio B. Singson Jr. General Manager
Mr. Noel R. Dalena Acting General Manager
Ms. Rowan E Tenedo AGM Finance and Administration
Mr. Ferdinand Nicanor AGM for Pipelines and Maintenance Group

Mr. John Paul Hofilenia Delgado Division Manager Planning and Monitoring

Ms. Charmaine Kara Manager, Public Affairs Department

Ms. Helen Aragones Management Director Chemical Laboratory
Mr. Emmanuel C. Espina Senior Corporate Planning Specialist

Mr. Edgar Ortega Production and Distribution Department
Mr. Chito Delgado Laboratory

Mr. Juanito D. Ando General Service Department

Transport Operation & Equipment Maintenance Division

Metro Cebu Development Coordinating Board (MCDCB)

Ms. Evelyn N. Castro Executive Director

Mr. Elizar L. Sabinay Jr. Capability Training and Education Officer

Mr. Edward Peterkim Yu Project Assistant, Mega Cebu Planning and Technical Support
Province of Cebu

Mr. Hilario P. Davide III Governor

Mr. Atty Jing Laochka Consultant for Governor

Province Planning and Development Office (PPDO)

Mr. Andres Suson

Provincial Environment and Natural Resources Office (PENRO)

Mr. Thebazile Anthony Monserate | Focal Person EMS Division

Ms. Ma.Rhica C. Evilla Waste Management Section-Focal

Ms. Lovella L. Nakayama Administrative Officer-designate

Cebu City

Mr. Tomas Osmena Mayor

Mr. Randy Navarro Executive Assistant Office of the Mayor
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Organization and Name

Position

Mr. Hunez Douglas

Supervisor Repairs and Maintenance Division

Mr. Nigel Paul Villarete

Administrator

Talisay City

Mr. Edwin Nierbes

Solid Waste Management Office

Mr. Dandi Capistrano

City Planning Office

Liloan

Mr. Roland Tanunac

Municipal Environment and Natural Resources Office
(MENRO)

Cebu City Environment and Natural Resources Office (CCENRO)

Ms. Nida C. Cabrera

Officer in charge

Mr. Joey Baclayon

Engineer

Ms. Richy R.Honoridez

Binilaw new dumping site

Mr. Gilberto Pranza

STP Supervisor

Cebu City Engineering Office (CEO)

Mr. Nilo C. Igot

Acting assistant City Engineer

Cebu City Office of Building Officer (OBO)

Ms. Jeraly Mae M. Lucero

Engineer II

Mandaue City Planning and Development (CPDO)

Mr. Marlo D. Ocleasa

Officer in charge

Ms. Charlene Canete

Mr. John Federic Gomez

Environment and Natural Resources Office (MCENRO)

Ms. Angelica Alcantara

Mandaue City Engineering Office (CEO)

Mr. Robert Alforque

Officer in charge

Mr. Samuel S. Cui

Mandaue City Office of Building Officer (OBO)

Mr. Andres C. Suson

OIC

Mandaue City Septage and Sewerage Board (CSSB)

Mr. Jesse Baring

Consolacion City

Ms. Teresa Alegado

Mayor

Department of Environment and Natural Resources - Environment Management Bureau

(DENR- EMB Region 7)

Ms. Cindylyn Pepito

Section Chief for Ambient Quality Monitoring Section —
EMB Region 7

Ms. Anecita Q. Dinoy

Chief Environment Management Specialist
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Organization and Name Position

Mr. Julius A. Canonigo Environment Management Specialist

Philippine Statistics Authority (PSA) Cebu Provincial Statistical Office

Mr. Firmo C. Diputado Head, Chief Statistical Specialist

Visayan Electric Company (VECQO)

Mr. Roger C. Montebon Executive Officer

JICA Philippines Office

Ayumu Oshima Vice Director General

Takanori Tomihara Project Coordinator

Ms. Flerida Chan Section Chief for Environment and Social Development

Section Human Security Group

Mr. Kessy A.Reyes Senior Program Officer for Poverty Reduction Section Human
Security Group
Mr. Christian Vic Perez Program Officer for Training Section
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Minutes of Discussions
on the Preparatory Survey for
The Septage Management Project for Metro Cebu Water District’s Service Area
(Explanation on Draft Preparatory Survey Report)

With reference to the minutes of discussions signed between Metropolitan Cebu
Water District and the Japan International Cooperation Agency (hereinafter referred to as
"JICA") on 10th November, 2017 and in response to the request from the Government of
the Republic of Philippines(hereinafter referred to as "Philippines") dated 24th August,
2016, JICA dispatched the Preparatory Survey Team (hereinafter referred to as “the
Team™) for the explanation of Draft Preparatory Survey Report (hereinafter referred to as
“the Draft Report™) for the Project for The Septage Management Project for Metro Cebu
Water District’s Service Area (hereinafter referred to as “the Project”).

As 2 result of the discussions, both sides agreed on the main items described in
the attached sheets.

Metropolitan Cebu, January 11th, 2019

49 r A ﬂ

Mr, Hiromichi Murakami Mr. Jose Eugénio B. Singson Jr.
Leader General Manager

Preparatory Survey Team Metropolitan Cebu Water District
Japan International Cooperation Agency The Republic of The Philippines
Japan . '

(Witness)

9 4 B
Mr. Norihiko Nomura 4 Hon. Hilario P. Davide III
Director General Chairpérson
Environmental Planning Bureau, | Metro Cebu Development and Coordinating Board
City of Yokohama
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5.

ATTACHMENT

Objective of the Project

The objective of the Project is to promote septic tank sludge treatment by/through
construction of septic tank sludge treatment facilities and procurement of vacuum
trucks, thereby contributing to improvement of contaminated water environment.

Title of the Preparatory Survey

Both sides confirmed the title of the Preparatory Survey as “the Preparatory Survey
for the Project for The Septage Management Project for Metro Cebu Water District’s
Service Area”.

Project site

Both sides confirmed that the sites of the Project is/are in the 6 Local government
units within Metropolitan Cebu area (Compostela, Liloan, Consolacion, Mandaue
City, Cebu City, Talisay City) , which is shown in Annex 1. :

Responsible authority for the Project
Both sides confirmed the authorities responsible for the Project are as follows:

4-1. The Metropolitan Cebu Water District will be the executing agency for the Project

(hereinafter referred to as “MCWD”). The Executing Agency shall coordinate with
all the relevant authorities to ensure smooth implementation of the Project and
ensure that the undertakings for the Project shall be taken care by relevant
authorities properly and on time. The organization charts are shown in Annex 2.

4-2. The line ministry of the Executing Agency is the Local Water Utilities

Administration.

Contents of the Draft Report
After the explanation of the contents of the Draft Report by the Team, the Philippines
side agreed to its contents.

Cost estimate _

Both sides confirmed that the cost estimate described in the Draft Report is
provisional and will be examined further by the Government of Japan for its approval.
Both sides confirmed that the cost estimate including the contingency explained by
the Team is provisional and will be examined further by the Government of Japan for

2
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its approval. The contingency would cover the additional cost against natural disaster,
unexpected natural conditions, etc.

7. Confidentiality of the cost estimate and technical specifications
Both sides confirmed that the cost estimate and technical specifications of the Project
should never be disclosed to any third parties untit all the contracts under the Project
are concluded.

8. Timeline for the project implementation
The Team explained to the Philippines side that the expected timeline for the project
implementation is as attached in Annex 3.

9. Expected outcomes and indicators
Both sides agreed that key indicators for expected outcomes are as follows. The
Philippines side will be responsible for the achievement of agreed key indicators
targeted in year 2025 and shall monitor the progress based on those indicators.
[Quantitative indicators]

Lo Present Future(2025).three years after
indicators - . .
(2017) Completion of the Project
Number of households
receiving  septage  regular 4,631 43,702
collection {household) .
Amount of septage '
P 13,895% 109,877%

collection/treatment (m3/year)

¥ Amount of septage collection per household: 3.0m’

X 3¢ Amount of septage collection per household: 2,5m®, per commercial and public

entities: 5.0m?

[Qualitative indicators]

» To promote septic tank sludge treatment through construction of septic tank
sludge treatment facilities, procurement of vacuum trucks and establishment of
operational structure

» To improve water and sanitation environment through proper collection/
treatment of septage with disposing at landfill site and discharge proper treated
filtrate to public water &

10. Technical assistance (“Soft Component” of the Project)

2
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11.

12.

13.

14.

Considering the sustainable operation and maintenance of the products and services
granted through the Project, a series of technical assistance is planned under the
Project. The Philippines side confirmed to deploy necessary number of counterparts
who are appropriate and competent in terms of its purpose of the techmical assistance
as described in the Draft Report.

Undertakings of the Project

Both sides confirmed the undertakings of the Project as described in Annex 4, which
is revised from Annex 5 in “Minutes of Discussions on the Preparatory Survey for
Septic Tank Sludge Treatment Construction Project for Metro Cebu Water District”
signed on November 10, 2017. With regard to exemption of customs duties, internal
taxes and other fiscal levies as stipulated in item No. (2)-5 of Annex 4, both sides
confirmed that such customs duties, internal taxes and other fiscal levies, which shall
be clarified in the bid documents by MCWD during the implementation stage of the
Project.

The Philippines side assured to take the necessary measures and coordination
including allocation of the necessary budget which are preconditions of
implementation of the Project. It is further agreed that the costs are indicative, i.e. at
Outline Design level. More accurate costs will be calculated at the Detailed Design
stage.

Both sides also confirmed that the Annex 4 will be used as an attachment of G/A.

Monitoring during the implementation

The Project will be monitored by the Executing Agency and reported to JICA by
using the form of Project Monitoring Report (PMR) attached as Annex 5. The timing
of submission of the PMR is described in Annex 4.

Project completion

Both sides confirmed that the project completes when all the facilities constructed
and equipment procured by the grant are in operation. The completion of the Project
will be reported to JICA promptly, but in any event not later than six months after
completion of the Project.

Ex-Post Evaluation
JICA will conduct ex-post evaluation after three (3) years from the project completion,
in principle, with respect to five evaluation criteria (Relevance, Effectiveness,

A
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Efficiency, Impact, Sustainability). The result of the evaluation will be publicized.
The Philippines side is required to provide necessary support for the data collection.

15. Schedule of the Study
JICA will finalize the Preparatory Survey Report based on the confirmed items. The
report will be sent to the Philippines side around May 2019.

16. Environmental and Social Considerations

16-1 General Issues

16-1-1 Environmental Guidelines and Environmental Category
The Team explained that ‘JICA Guidelines for Environmental and Social
Considerations (April 2010)° (hereinafter referred to as “the Guidelines™) is
applicable for the Project. The Project is categorized as B because the Project is not
considered to be a large-scale sewerage project, is not located in a sensitive area, and
has none of the sensitive characteristics under the Guidelines, it is not likely to have
a significant adverse impact on the environment.

16-1-2 Environmental Checklist
The environmental and social considerations including major impacts and mitigation
measures for the Project are summarized in the Environmental Checklist attached as
Annex 6. Both sides confirmed that in case of major modification of the content of
the Environmental Checklist, the Philippines side shall submit the modified version
to JICA in a timely manner.

16-2 Environmental Issues

16-2-1 Environmental Impact Assessment (E1A)
Both sides confirmed that MCWD shall obtain approval of the EIA report and receive
Environmental Compliance Certificate (ECC) from Department of Environment and
Natural Resources (hereinafter referred as to “DENR”) by May 2019.

' 16-2-2 Environmental Management Plan and Environmental Monitoring Plan
Both sides confirmed Environmental Management Plan (EMP) and Environmental
Monitoring Plan (EMoP) of the Project is as Annex 7, respectively. Both side agreed
that environmental mitigation measures and monitoring shall be conducted based on
the EMP and EMoP, which may be updated during the detailed design stage.

Je

A-4-42



16-2-3 Other specific environmental issues which need to be confirmed/agreed between
the parties.
Both sides confirmed that MCWD shall obtain confirmation from DENR about
applying Class D effluent standards which was enacted as “Administrative Order
DAO2016-08” to Septage Treatment Plant (hereinafter referred to as “STP”) in the
Project. The confirmation is shared by MCWD to JICA before the end of February
2019 for smooth implementation of the Project.

16-3 Social Issues

16-3-1 Land Acquisition and Resettlement ,
Both sides confirmed the 1.371 ha of land would be borrowed from Cebu province
to MCWD. Both sides also confirmed that no households/people would be
relocated/affected due to the implementation of the Project.

16-4 Environmental and Social Monitoring

16-4-1 Environmental Monitoring
Both sides agreed that the Philippines side will submit results of environmental
monitoring to JICA with PMR by using the monitoring form attached as Annex 8.
The timing of submission of the monitoring form is described in Annex 4.

16-4-2 Social Monitoring
Both sides confirmed that the Philippines side will implement social monitoring
about Traffic conditions and existing social infrastructure and social services. The
Philippines side and the Team agreed that MCWD will submit results of social
monitoring to JICA with PMR by using the monitoring form attached as Annex 8.

16-4-3 Information Disclosure of Monitoring Results
Both sides confirmed that the Philippines side will disclose results of environmental
monitoring to local stakeholders through their website/in their field offices.
The Philippines side agreed JICA will disclose results of environmental and social
monitoring submitted by the Philippines side as the monitoring forms attached as
Annex 8 on its website.

17. Other Relevant Issues

17-1. Disclosure of Information
Both sides confirmed that the Preparatory Survey Report from which project cost is
excluded will be disclosed to the public after completion of the Preparatory Survey.

12
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The comprehensive report including the project cost will be disclosed to the public
after all the contracts under the Project are concluded.

17-2.  Ordinance for Local Government Units and MOUs on Septage Management
Program
Both sides re-confirmed the following Ordinances for Local Government Units
(hereinafter referred to as “1.GUs”) and Agreements are necessary before the end of
February 2019.

17-2-1 Septage management ordinances for LGUs
Only Compostela Municipality has yet to establish the necessary ordinance. MCWD
will facilitate and accelerate its establishment. MCWD shall submit a copy of the
issued ordinance by Compostela Municipality to JICA before the end of February
2019,

17-2-2 Operation of Existing De-watering Plant
MCWD shall negotiate and agree with Cebu City to transfer the right of operation
of existing dewatering plant which was constructed in “Pilot Survey for
Disseminating SME's Technologies for Applicability of Dewatering Equipment for
Septage Management of Cebu Citj}”.

17-2-3 Principle Agreement between MCWD and the Existing Private De-Sludgers
MCWD shall negotiate and agree with existing private de-sludgers to transport
collected septage to STP constructed in the Project. MCWD shall submit copy of

principle agreement with the existing private de-sludgers before the end of February
2019,

17-2-4 Agreement on accepting De-watered cake in Landfill Site between MCWD and
Owner of Binaliw landfill site
MCWD explained that MCWD and the Owner of Binaliw landfill commenced the
negotiation for disposal of de-watered cake. MCWD and the Ovwmer of the landfill
side will conclude the agreement. MCWD shall submit a copy of the agreement to
JICA before the end of March 2019.

17-3. Budget securement for taking actions for Environmental and Social Consideration
Both sides confirmed that MCWD shall secure necessary budget for implementing

2
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actions for environmental and social consideration described in approved EIA report.

17-4. Reclamation of Lagoon for STP site
Both sides confirmed that reclamation of lagoon for utilizing as site of STP shall be
executed by MCWD before the notice of the pre-qualification for the tender of
construction work. MCWD should manage the reclamation in quality according to
the relevant guidelines in the Philippines, such as “Standard specifications for
highways, bridges and airports (Blue Book)” prescribed by the Department of Public
Works and Highways with using appropriate filling material. In the temporary space
for filtrate treatment, an aecration device and a further separated pond for
sedimentation will be provided, so that the existing de-watering plant will be
operated continuously by MCWD.
In the Project, internal roads of STP will be finished with gravel by the grant aid.
MCWD is requested to finish the road with asphalt/concrete after confirmation of
settlement of land subsidence.

17-5. Financing the Cost for Tax in the Project
Both sides confirmed that the tax including Value Added Tax (VAT), and custom
duty in the Philippines, which is to be arisen from the Project activities, will be
ensured by the Philippines side. MCWD will take any necessary procedures to
secure the budget for the costs of the tax above.

17-6. Future necessity of capacity expansion of collection/treatment of septage and

development of wastewater treatment plant
The capacity of STP constructed in the Project designed to accept volume of septage
collection in 2025. After 2025, volume of septage collection will be expected to
continuously increase and exceed the capacity of STP constructed in the Project.
Therefore MCWD will need to construct additional STP and establish proper
collection system as well as plan to develop wastewater treatment plant to improve
water and sanitation environment.

17-7. Technical assistance from Yokohama City government
Since the Project was proposed by the Yokohama City government to JICA assuming
to utilize their technology and knowhow, the Yokohama City government assigned
advisors and has supported JICA during the Preparatory Survey. Both sides agreed
that cooperation and participation of the Yokohama City government is essential to

)
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ensure effective implementation of Soft Component during the construction period.

Annex 1 Project Site

Annex 2 Organization Chart

Annex 3 Project Implementation Schedule

Annex 4 Major Undertakings to be taken by the Government of Philippines
Annex 5 Project Monitoring Report (template)

Annex 6 Environmental Check List

Annex 7 Environmental Management Plan/Environmental Monitoring Plan
Annex 8§ MONITORING FORM (Construction Stage/Operation Stage)
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Annex 1

Project Site
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project are
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Annex 3

Project Implementation Schedule

112{3(4|5|6|7|8|910[11{12(13[14(15]|16(17|18[19[20[21|22(23|24125|2627|128/29|30[31|32(33|34(35]36
[1Consultancy contract
Detailed # I:iﬁltli SIIJIWY | | | Legend :
Design BEE ] WOl'_k in Japan ITotal 12,0 months m : Field Survey
Tender Preparation Contract procedure o : Work in Japan
1(2(3]415]6(7|8|9(10(11|12|13(14(15|16|17(18(19|20[21[2223|24
[Prelpartatioln “:ork|]
Construction [Construction work]

Work || [ Test run/handover]
_Tigt_a_ll_z_il.,()r?_tmtlhs I [Soft Component]

[ Preparation of fabrication DWG]

Equipment

[Fabrication]
[ Acceptance/handover]

NN

Procurement
Total 21.0 months
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Major Undertakings to be taken by the Government of the Philippines

Annex 4

1. Specific obligations of the Government of the Philippines which will not be funded with the

Grant
(1) Before the Tender
NO Ttems Deadline In charge ES%IE::ed Ref.
1 Preparation of necessary ordinances in the related LGUs and agreement between] Feb. 2019 MCWD/ }
the LGUs and MCWD for the Project implementation €0, LGUs
5 Agreement on usufruct of the existing de-watering plant and lagoon between Fob. 2019 MCWD/ -
MCWD and Cebu City ? Cebu City
MCWD/ -
Principle agreement between the existing private de-sludgers and MCWD for the existing
3 . . . Feb,2019 .
cooperating the Project implementation private de-
sludgers
MCWD/ -
Principle agreement between a landfill site operating company and MCWD for a landfill site
4 , Mar, 2019 .
de-watered cake disposal operating
company
5 To acquire approval of EIA and issuance of ECC (Conditions of approval should before G/A MCWD -
be fulfilled, if any) and secure the necessary budget for proceeding.
To open bank account (B/A) within 1 month necessary
6 after the signing off MCWD fee
the G/A
To issue A/P to a bank in Japan (the Agent Bank) for the payment to the within 1 month PHP3
7 |consultant after the signing | MCWD thousand
of the contract
Holding t'he pl‘lbhc explanations with t‘he residents 'surroundmg the proposed one (1) month aftefMCWDY -
8 |construction site and stakeholder meeting, and having the consent from the . .
; concluding G/A | Cebu City
residents
To secure Project site (land acquisition of the proposed construction site under the| before the notice -
legal procedure) and temporary yard (stockyard and construction office). of the pre- g
9 : . CWD
qualification for
the tender
Rehabilitation and operation of the existing de-watering plant as well as effluent PHP35,263
treatment. Rehabilitation includes following activities; , thousand
. . . . before the notice
- shuttering lagoon with an appropriate wall such as sheet-piles
e . . . . ofthepre-  [MCWD/
10 - providing aeration device and further separated pond for sedimentation e s .
qualification for [Cebu City
as filtrate treatment the tender
- drying lagoon to be reclaimed with appropriate treating of drained water
and removed sludge.
Reclamation work at STP site with relevant guidelines in the Philippines and before the notice PHP1,207
11 [psing appropriate filling material. of the Pre- MCWD thousand
qualification for
the tender
To submit Project Monitoring Report (with the result of Detail Design) before preparation -
12 of bidding [MCWD
documents
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(2) During the Project Implementation

NO Items Deadline In charge Es%xg::ed Ref.
To issue A/P to a bank in Japan (the Agent Bank) for the payment to the] within 1 month MCWD
1 |Contracior(s) / the Supplier(s) after the signing -
of the contract(s)
2 [To bear the following commissions to a bank in Japan for the banking services|
based upon the B/A B
1)  Advising commission of A/P within 1 month MCWD
. PHP6
. after the signing of] thousand
the contract(s)
2)  Payment commission for A/P every payment MCWD |PHP1,000
thousand
3 To ensure prompt unloading and customs clearance at ports of disembarkation in during the Project MCWD/ .
recipient country and o assist the Supplier(s) with internal transportation therein NEDA
To accord Japanese nationals and/or physical persons of third countries whose MCWD/
services may be required in connection with the supply of the products and thel . | . NEDA
4 services such facilities as may be necessary for thcirp:njt’ry into ttl:c country of thej during the Projoct )
Recipient and stay therein for the performance of their work
To ensure that customs duties, intermal taxes and other fiscal levies which may be! during the Project| MCWD/
5 imposed in the country of the Recipient with respect to the purchase of the producuI‘ NEDA .
and/or the services be exempted and/or be borne by its designated authority withou
using the Grant
To bear all the expenses, othet than those covered by the Grant, necessary for the| | | , MCWD/
6 implementation :fl? the Project during the Project NEDA )
7 1} To submit Project Monitoring Report every month MCWD ;
2) To submit Project Monitoring Report (final) within one month | MCWD
after signing of
Certificate of
Completion for the )
works under the
contract(s)
To submit a report concerning completion of the Project within six months | MCWD
8 after completion of] -
the Project
9 |To provide facilities for distribution of electricity, water supply and drainage and|
other incidental facilities necessary for the implementation of the Project for thel -
site(s)
1)  Electricity before conducting| MCWD
Installation of power cable to STP (Japanese side is responsible from power] the Test-run at the
receiving facility) STP PHP250
2) Water Supply before conducting| MCWD | thousand
Installation of water supply pipe to STP the T"S;';;‘)n at the
3) Fence and Gate during conducting| MCWD PHP2.622
To construct gates and fences to be necessary for the septage treatment facility and| the Test-run at the ’
parking lot for the Project. . STP thousand
4) Furniture and Equipment before conducting] MCWD
General furniture and general office equipment at STP the Tes;—;;n at the -
To prepare / to secure landfill site for de-watered cake before conducting| MCWD
10 the Test-run at the -
STP
1 To have agreement between MCWD and comprehensive outsource company / the| ?;:?:si?rziu;utii szh]-)éed _
existing private de-sludgers for O&M of the Project, and/or to hire qualificd| STP outsource ~
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personnel for O&M of the Project.

company and

the existing
private de-
sludgers
12 To provide surplus soil storage area cg:?;]fcz}(?n MC\g;;; .
Province
13 To provide necessary reagents at STP Test-run Period during conducting|  MCWD PHP213
the Test-run at the
thousand
‘ STP
To have on the Job Training (OJT) for proper O&M and its quality assurance on| before conducting]| MCWD
14 [facility and equipment, selection of candidetes for soft component and its OIT/ soft -
motification to JICA component
To take necessary measure for safety construction during the ~ MCWD/
15 I traffic contol construction Cebu City )
-  rope off
- ___control of persons incoming to the construction site
16 To implement EMP and EMoP during the ~ MCWD
construction i
To submit results of environmental monitoring te JICA, by using the monitoring| during the |MCWD
17 ltorm, on a quarterly basis as a part of Project Monitoring Report construction -
To implement social monitoring, and to submit the monitoring results to JICA, by|  during the  [MCWD/
using the monitoring form, on a quarterly basis as a part of Project Menitoringg  construction (Cebu City
Report - unti! the end of
- Period of the monitoring may be extended if affected persons’ livelihoods are not| livelihood
sufficiently restored. Extension of the monitoring will be decided based on|  regioration
agreement between MCWD and JICA. program (In case
that livelihood
restoration
program is
18 provided) -
- for two years
after land
acquisition and
resettlement
complete (In case
that livelihood
restoration
program is not
provided)
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(3) After the Project

subsidence, if any

3} Routine check/Periodic inspection
4} Finish the road with asphalt/concrete after confirmation of settlement of land

NO Ttems Deadline In charge ES%I;::ed Ref.
. [Toimplement EMP and EMoP f°‘;‘g:§;f°d MCWD -
EMoP
To submit results of environmental monitoring to JICA, by using the monitoring | for three years MCWD -
form, semiannually after the Project
2 | - The period of environmental monitoring may be extended if any significant
negative impacts on the environment are found. The extension of environmental
raonitoring will be decided based on the agreement between MCWD and JICA.
To maintain and use properly and effectively the facilities constructed and After completion | MCWD -
cquipment provided under the Grant Aid of the construction
1) Alfocation of maintenance cost
3 122) Operation and maintenance structure
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Annex 5
G/A NO, X3OOXX

PMR prepared on DD/MM/YY

Project Monitoring Report
on
Project Name

Grant Agreement No. XXXXXXXX
20XX, Month

Organizational Information

- Person in Charge (Designation)

| Contacts Address:
Phone/FAX:
Email:

.{_iExecutmg + .| Person in Charge (Designation)

ngency

Contacts Address:
Phone /FAX;
Email:

¢olw oo Person in Charge  (Designation)

'Line Ministry - '

i L i Contacts Address:
Phone/FAX:

Email:

General Information:

o0 | Signed date:
E/N " | Duration:

Signed date:
| Duration:

' Sdﬂﬁ:e_ ofF e | | Government of Japan: Not e)xceedmg PY mil.

-+ | Government of (
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G/A NO. XXX
PMR prepared on DD/MM/YY

1:Project Description

1-1  Project Objective

1-2  Project Rationale
- Higher-level objectives to which the pro]ect contributes {(national/regional/sectoral
policies and strategies)
- Situation of the target groups to which the project addresses

1-3 Indicators for measurement of “Effectiveness”
Quanhtahve mdmators to measure the attainment of proje ect ob]echves Lo -
~Indicators - - .- Original (Yr S Target (Yr' oLy

. Qualitative indicators to measure the attainment of project objectives

2: Details of the 'P_l_'oje'et

21 Location _ : — : — S
Components o Orginal o k0 Actual
| (proposed in_the outline design) R

2-2 Scope of the work
~ Components | - Original* B Actual* o
. o 7. | (proposed in the autlme des:gn)- . e

Reasons for modification of scope (if any).
(PMR)
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

2-3 Il_nplement_ation Schedule

S Teems. | (proposedinthe. | (atthe
e o ontlimedesign) o

Reasons for any changes of the schedule, and their effects on the project (if any)

24 Obligations by the Recipient
241 Progress of Specific Obligations
See Attachment 2.

2-4-2 Activities
See Attachment 3.

2-4-3 ReportonRD
See Attachment 11.

2-5 Project Cost

2-5-1 Cost borne by the Grant(Confidential until the Bidding)

Total

Note: 1) Date of estimation:
2) Exchange rate: 1 US Dollar=  Yen

2-5-2 Cost borne by the Recipient

. Components .




G/A NO. XEXXXXX
PMR prepared on DD/MM/YY

Note: 1) Date of estimation:
2) Exchange rate: 1 US Dollar =

Reasons for the remarkable gaps between the original and actual cost, and the countermeasures
(if any)
(PMR)

2-6 Executing Agency
- Organization’s role, financial position, capacity, cost recovery etc,
- Organization Chart including the unit in charge of the implementation and number
of employees.
Original (af the time of outline design)
name:
role:
financial situation:
institutional and organizational arrangement (organogram):
human resources (number and ability of staff):

Actual G’MR)

27 Environmental and Social Impacts
- The results of environmental monitoring based on Attachment 5 (in accordance with Schedule
4 of the Grant Agreement).

- The results of social monitoring based on in Attachment 5 (in accordance with Schedule 4 of
the Grant Agreement),

- Disclosed information related to results of environmental and social monitoring to local
stakeholders (whenever applicable).

'3: Operation and Maintenance (O8M) ' “ T

3-1 Physical Arrangement
- Plan for O&M (number and skills of the staff in the responsible division or section,
availability of manuals and guidelines, availability of spareparts, etc.)

Original (at the time of outline design)

Actual (PMR)

32 Budgetary Arrangement
- Required O&M cost and actual budget allocation for O&M

Original (at the time of outline design)
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Actual (PMR)

& :Pbt'gh;_tial_-. Risks and Mitigation Mé.asﬂ'uf_és: S

- Potential risks which may affect the project implementation, attainment of objectives,

sustainability

- Mitigation measures corresponding to the potential risks

Assessment of Potential Risks (af the time

L (Descriptioﬁ of Risk)

Probability: High/Moderate/Low

Impact: High/Moderate/Low

Analysis of Probability and Impact:

Mitigation Measures:

Action required during the implementation stage:

Contingency Plan (if applicable):

2. (Description of Risk)

Probability: High/Moderate/Low

Impact: High/Moderate/Low

Analysis of Probability and Impact:

Mitigation Measures:

Action required during the implementation stage:

Contingency Plan (if applicable):

3. (Description of Risk}

Probability: High/Moderate/Low

Impact: High/Moderate/Low

Analysis of Probability and Impact:

Mitigation Measures:

Action required during the implementation stage:

>
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. G/A NO. XX3OXXX
PMR prepared on DD/MM/YY

Contingency Plan (if applicable):

Actual Situation and Countermeasures

(PMR)

'5:. Evaluation and Monitoring Plan (after the work completion) = -

51 Overall evaluation

Please describe your overall evaluation on the project.

5-2 Lessons Learnt and Recommendations

Please raise any lessons learned from the project experience, which might be valuable for the
future assistance or similar type of projects, as well as any recommendations, which might be
beneficial for better realization of the project effect, impact and assurance of sustainability.

5-3 Monitoring Plan of the Indicators for Post-Evaluation
Please describe monitoring methods, section(s)/department(s) in charge of monitoring,
frequency, the term to monitor the indicators stipulated in 1-3.
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Attachment

1.
2.
3.

Project Location Map
Specific obligations of the Recipient which will not be funded with the Grant
Monthly Report submitted by the Consultant

Appendix - Photocopy of Contractor’s Progress Report (if any)

4.
5.
6.
7.

8.

9.

- Consultant Member List

- Contractor’s Main Staff List
Check list for the Contract (including Record of Amendment of the Contract/ Agreement and
Schedule of Payment)
Environmental Monitoring Form / Social Monitoring Form
Monitoring sheet on price of specified materials (Quarterly)
Report on Proportion of Procurement (Recipient Country, Japan and Third Countries) (PMR
(final )only)

" Pictures (by JPEG style by CD-R) (PMR (final)only)

Equipment List (PMR (final )only)

10. Drawing (PMR (final Jonly)
11. Report on RD (After project)

A-4-60



Attachment 6

Monitoring sheet on price of specified materials

Ttem 2 00
Item 3
Item 4
Item 5

O v [ Q2D | =

2. Monitoring of the Unit Price of Specified Materials
(1) Method of Monitoring : @@

(2) Result of the Monitoring Survey on Unit Price for each specified materials

&

far)

B

™)
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(8) Summary of Discussion with Contractor (if necessary)



Report on Proportion of Procurement (Recipient Country, Japan and Third Countries)
(Actual Expenditure by Construction and Equipment each)

Attachment 7

Domestic Procurement Foreign Procurement Foreign Procurement Total
(Recipient Country) (Japan) (Third Countries) D
A B C

Construction Cost (A/D%) (B/D%) (C/D%)
Wwoon Construction (A/D%) (B/D%) (C/D%)

oﬁwmmﬂam (A/D%) (B/D%) (C/D%)
Equipment Cost (A/D%) (B/D%) {C/D%)
Design and Supervision Cost (A/D%) (B/D%) (C/D%)
Total (A/D%) (B/D%) (C/D%)
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Appendix 6-2  Environmental check list

£| Environmental Main cheek i Yes: Y Confirmation of Environmental Considerations
M items n ¢ ltems No: N (Reasons, Mitigation Measures)
(a) Have EIA reports been already prepared in official process? (a)N  [{aXbXc) According to scale of the Project, approval procedures are taken by IEE checklist.
(b) Have EIA reports been approved by authorities of the host country's government? (b)N  [(d) Environmental compliant certificate (ECC) is issued by DENR after examination of IEE checklist.
) m_._P and {c) Have ELA reports been unconditionally approved? If conditions are imposed on the approval of [(c) N
- m:S-w:Eaan EIA reports, are the conditions satisfied? (DN
o [Permits (d) In addition to the above approvals, have other required environmental permits been obtained
w.. from the appropriate regulatory authorities of the host conntry's government?
m {a) Have contents of the project and the potential impacts been adequately explained to the Local  [{a)Xb)Y |(aXb) Several stakeholders meetings with local government unit, including leaders of Barangays, have
_.ml..._ (2) Explanation |stakeholders based on appropriate procedures, including information disclosurs? Is understanding been conducted.
& |to the Local obtained from the Local stakeholders?
.m. Stakeholders (b} Have the comment from the stakeholders {such as local residents) been reflected to the projesct
m. design?
= (a) Have alternative plans of the project been examined with social and environmental (a)Y |(a) Following 3 cases have been compared:
(3) Examination |considerations? 1.The case not to construct STP, and not to procure additional vacuum trucks
of Alternatives 2.The case to construct STP and to procure additional vacuum trucks
3.The case not to construct STP, but to procure additional vacuum trucks
(a) Do pollutants, such as SS, BOD, COD, pH contained in treated effluent from a sewage (a)Y |{a) Effluentof STP is discharged to a public river, after treatment satisfying the effluent standards
treatment plant comply with the country’s eflluent standards? ()N |for classification D of DENR {BOD, Fecal Coliforin, Ammonia as NH3-N, Nitrate as NO3-N,
(1) Water Quality |(b) Does untreated water contain heavy metals? Phosphate, and Sulfate) .
) (b) Heavy metals are not included, because only septage of septic tanks is the subject of treatment..
hist
M..u (2) Wastes (a) Are wastes, such as sludge generated E.w_._uo fhcility operations propesly treated and disposed of [(8) Y  |(a) De-watered cake is disposed in a landfill site.
o in accordance with the eountrv’s standards
mu (3) Soil ?v Eiﬁ.ﬁm. mnnr a8 u_cn_mn are m:m_uon-& to ¢ontain _.Q:Q metals, are R_ﬂn&a measures taken to [(a) Y |(a) As mentioned in (1), heavy metals are not included.
8 |Contamination C
m. (4) Noise and m& _uo noise EE S_uﬂnonm mﬂﬁuﬂ& from En @n—:ﬂg such as w_E_mo treatment facilities and (8) Y  [{2) The standards on noise are respected during both construction and operation stages. The standards
Vibration pumping stations comply with the country’s standards? on vibrations is not available.
(5)Odor (a) Are adequate control measures taken for odor soutces, such as sludge treatment fhcilities? ()Y |(2) Though no regulation is available for odor, the Project installs deodorization devices at STP.
(1) Protected (a} Is the project site located in protected aress designated by the country’s laws or international  |(&) N [(a) The construction site does not belong to national park and / or natural conservation area,
Arcas treaties and conventions? Is there a possibility that the project will affect the protected areas?
w B
= (a) Does the project site encompass primeval forests, tropical rain forests, ecologically valuable (a)(bX¢ |(2XbXcXd) The construction site does not belong to conservation areas such as primeval forests,
g habitats {e.g., coral reefs, mangroves, or tidal flats}? XdN  |tropical main forests, ecologically valuable habitats.
W (b) Does the project site encompass the protected habitats of endangered species designated by the
2 country’s laws or international treaties and conventions?
m (2) Ecosystem  |{c) If signilicant ecological impacts are anticipated, are adequste protection measures taken to
g reduce the impacts on the ecosystem?
=3 {d} Is there a possihility that the project will adversely affect aquatic environments, such as rivers?
Are adequate measures E-Rﬂ to reduce the impacts on aqualic environments, such as aqualic
organisms?
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Environmental
items

Main check items

Yes: Y
No:N

Confirmation of Environmental Considerations
{Reasons, Mitigation Measures)

JUBITIIATT [RIS0S

(1) Resettlement

{a} Is involuntary resettlement caused by project implementation? If involuntary resetilement is
caused, are efforts made to minimize the impacts caused by the resettlement?

(b) Is adequate explanation on compensation and resettlement given to affected people prior to
resettlement?

{c) Is the resettlement plan, including compensation with full replacement costs, restoration of
livelihoods and living standards developed based on socioeconomic studies on resettlement?
{d)Is the compensations going fo be paid prior to the resettlement?

(&) Is the compensation policies prepared in document?

{£) Does the resettlement plan pay particular attention to vulnerable groups or people, including
women, children, the elderly, people below the poverty line, ethnic minorities, and indigenous
peoples?

(g) Are agreements with the affected people obtained prior to resettlement?

{h) Is the organizational framework established to propesly implement resettlement? Are the
capacity and budget secured to implement ithe plan?

(i} Are any plans developed to monitor the impacts of resettlement?

{j} Is the grievance redress mechanism established?

(aXb)c
XdXeX
D(eXh)
XN

(a}bXcXdXeXXgXh)XiX;) Involuntary resettlement is not anticipated.

(2) Living and
Livelihood

{a)} Is there a possibility that changes in land uses and water uses due to the project will adversely
affect the living conditions of inhabitants?

{b) Is there a possibility that the project will adversely affect the living conditions of inhabitanis?
Are adequate measures considered to reduce the impacts, if necessary?

(a)N
(b

(a}(b) No modification of 1and use and water basin is conducted.

(3) Heritage

{a) Is there a possibility that the project will damage the local archcological, historical, eultural, and
religious heritage? Are adequate measures considered to protect these sites in accordancs with the

country’s laws?

(AN

(a) There is no cultural heritage in the construction site.

(4) Landscape

(a) Is there a possibility that the project will adversely affect ihe local F:amowvow Are necessary
measures teken?

(a)N

(8) No impact to landscape is anticipated, because the Project is to rehabilitate the exiting septage de-
watering plant.

(5) Ethnic
Minorities and
Indigenous

Peoples

{6) Working
Conditions

(&) Are considerations given to reduce impasts on the culture and lifestyle of ethnic minorities and
indigenous peoples? ’

(b) Are all of the rights of ethnic minorities and indigenous peoples in relation to lands and
resources respected?

(DN
(N

(a)(b} The construction site does not belong to areas for minority race and indigenous people.

(2) Is the project proponent not violating any laws and ordinances associated with the working
conditions of the country which the project proponent should observe in the project?

(b) Are tangible safety considerations in place for individuals involved in the project, such as the
installation of safety equipment whieh prevents industrial accidents, and management of hazardous
materials?

(c) Are intangible e3 being planned and implemented for individuals involved in the project,
such ag the establishment of a safety and health program, and safety training (including traffic
safety and public health) for workers etc.?

(d) Are appropriate measures taken to ensure that security guards involved in the project not to
violate safety of other individuals involved, or local residents?

(aXb)e
Xy

(a)}b)c)d) Based on “occupationa! safety and health standards" by DOLE  (Department of Labors
and Environment), safe protectors such as gloves, helmet, safety belt are provided.

(1) Impacts
during
Construction

(&) Are adequate measures considered to reduce impacts during construction {e.g., noise,
vibrations, turbid water, dust, exhaust gases, and wastes)?

(b) If construction activities adversely affect the natural environment (ecosystem), are adequate
measures considered to reduce impacts?

(c) If construction aclivities adversely affect the social environment, are adequate measures
considered to reduce impects?

{d) If the construction activities might cause traffic congestion, are adequate measures considered
to reduce such impacts? i

(a)Y
(N
(cN
V) 4

(a) Water is discharged after catch basins of susperded solid not to pollute the river. If necessary,
sprinkling water is provided to prevent dusts. Low noise / vibration models of construction machines
are used for construction works,

(bXc) Since the Project is to rehabilitate the existing facility, no impacts to natural and social
environment is anticipated.

(d) Adequate time schedule is prepared for construction works not to concentrate construction vehicles
in a particular ime zone.

A-4-64



<2

.m Environmentai Masin cheek items Yes: Y Confirmation of Environmental Considerations

§ ftems No: N (Reasons, Mitigation Mecasures)

L (a} Does the proponent develop and implement menitoring program for the environmental items (a)Y |(a) Monitoring on efluent quality, harmful effects to the existing infrastructure, labor environment,

W that are considered to have potential impacts? (b)Y )and waste management are implemented.

g {b) What are the items, methods and frequencies of the monitoring program? (©)Y  {(b) During construction: Effluent quality is metered once per week. Impacts of construction vehicles to
{c) Does the proponent establish an adequate monitoring framework (organization, personnel, (diN  {traffic conditions and labor environment are observed and reported according to monitoring sheet.
equipment, and adequate budget to sustain Lthe monitoring framework)? During operation: Efluent quality is metered once per week. Impacts of construction vehicles to trafiic

(2) Monitoring  [(d) Are any regulatory requirements pertaining to the monitoring report system identified, such as conditions and labor environment are observed and reported according to monitoring sheet. Volume of
the format and frequency of reports from Lhe proponent to the regulatory authorities? de-watered cake is confirmed and reported once per month.
{c) The Contactor monitors the above conditions during construction. Operation contractor and
MCWD monitor the above conditions during operations. Such costs are included in construction and
operation & maintenance costs respectively.
{d) According to ECC, MCWD reports metered / observed conditions to DENR.

o |[Note on Using  |(&) I necessary, the impacts to transboundary or global issues should be confirmed (e.g., the (a)N  |(a) No impact is anticipated to global environment.

Z |Environmental ~ |projest includes factors that may cause problems, such as transboundary waste ireatment, zcid rain,

& | Checklist destruction of the ozone layer, or global warming).
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Environmental Management Plan

Annex 7

Based on ECC issued by DENR, environmental management and monitoring should be implemented

during construction and operation stages.

~1'(1). " ‘Responsible < j.0 o
o S ST - “Organization .~ *~ | Responsible - .
“No.-{.  Category Impact - " Countermeasures. L e Organization . -
‘ a (2)  Supervising - | for Cost'
. Agency: S| L
Construction Stage
Emission gases and Pollution will be minimized by (1) Contractor Included in
dusts are generated by | sprinkling water. The Contractor (2) Consuitant, construction cost
1' Air Pollution operation of will use the latest type of MCWD
construction vehicles construction machirery in good
and machineries, condition of emission gas.
Turbid water is drained | The Contractor will install gutters (1) Contractor Included in
2 Water Pollution in rivers. and basins to catch turbid water and | (2) Consultant, construction cost
1o reduce turbidity before draining. MCWD
Nose and Noise and vibration are Tl.le.Cc.mtractor t:vill instal,‘l fenceto | (1) Contractor Included in
3 Vibration generated by minimizg the nois¢ and will use low '| (2) Consultant, construction cost
construction machinery. | noise / vibration machinery. MCWD
Existing Social Traffic jam due to Traffic condition will be controlled | (1) Contractor Included in
4 Infrastructure and construction vehicles, around the sites. Operation time (2) Consultant, construction cost
Social Services will be scheduled adequately. MCWD
Traffic accident due to | The Contractor will provide safe (1) Contractor Included in
construction vehicles, driving instructions. (2) Consultant, construction cost
Based on occupational safety and MCWD
5 Accident Accident in health standards, the Conitractor
construction works, will make workers wear safety
protector such as gloves, helmet,
safety belts, etc.
Operation Stage
Emission gases are Engine will be turned off during (1) Contractor for Included in
. . generated by operation | idling time. 0&M operation &
1 Air Pollution of vacuum and dump ) MCWD n:)aintenance cost
trucks.
Wastewater (cffluent) Wastewater will be treated to (1) Contractor for Included in
2 Water Pollution from STP. satisfy effluent quality standards O&M operation &
before discharge. (2) MCWD mainignance cost
De-watered cake from De-watered cakes will he disposed | (1)  Contractor for Included in
3 Waste STP, adequately in Landfill site, o&M operation &
{2) MCWD maintenance cost
Qdor from STP. BPeodorization devices will be (1) Contractor Included in
4 Odor installed and maintained. (2) Consultant, operation &
MCWD maintenance cost
Local Economy Busint':ss_ oppo'rtunity of Tl.le exi;ting pn'v'ate de-slu_dgers (1) MCWD Includpd in
5 (Employment and the existing private will bq involved in the Project 2) MCWD operation &
Livelihood, efc.) de-sludgers will be operation. maintenance cost
> reduced.
. Traffic accident due to | Safe driving instructions will be (1) Contractor for Included in
6 | Accident operation of vacuum provided to drivers, 0&M operation &
and dump trucks. () MCWD maintenance cost
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Environmental Monitoring Plan

Annex 7

For items that may be negatively impacted, monitoring would be conducted as shown in below.

fyes o e e o 0| Monitoring. - |- R S S axainag o | Responsible | o
T,l.me . Classnﬁcglt;on "~ tem - Point Freqqency Method - - Institution | . Cost .
During .
. . . Included in
1. Water | Suspended gl%l::]htarge befg:g :ﬁiruntmn :nﬂ:imzlnlgg ;Za:)e; Contractor the
Quality Solids river Once a | portable meters MCWD cC(:)SrtlstrucI:u:ou
week
2.  Existing When Visual check .
. . Included in
Construction Social Traffic Construction necessary Photographic Contractor the
Stage I.nﬁ'astructm:e conditions site during . records MCWD construction
and  Social construction | Monthly work cost
Services period report
‘When Visual check .
. s Included in
. Safety Iraining Construction necgssary Photographic Contractor the
3, Accident to prevent | during records .
. site office . MCWD construction
accidents construction | Monthly work
. cost
period report
Effluent
quality: Sampling water
BOD,  Fecal During and analyze in | Contractor Included in
1 Water Coliform, Points  hefore | operation laboratory for the
Q'u ali Ammonia, discharge into | work (needed to be | operation & | operation &
ty Nitrate, river Once a | suitable for | maintenance | maintenance
Phosphate, Oil week effluent MCWD cost
and Grease, standards}
Surfactants
2,  Existing | Assignment of Included in
Social private Assigned Once a Confirmed by the
Operation Infrastructure | de-sludgers for | volume for month operation MCWD operation &
Stage and  Social | septage de-sludge records maintenance
Services collection cost
Visual check Contractor Included in
Safety training Photographic for the
3. Accident to prevent SI'I,;PUH;I;‘I'P/ or r’eil::s records operation & | operation &
accidents ary Monthly work | maintenance | maintenance
report MCWD cost
Volume of . Included in
generated and | STP and Once a %Ja;a;ieifn; ::lt the
4, Waste disposed Binaliw landfill Y MCWD operation &
d . month Monthly work :
e-watered site maintenance
report
cake cost
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Annex 8

MONITORING FORM (Construction Stage)

-If environmental reviews indicate the need of monitoring by JICA, JICA undertakes monitoring for
necessary items that are decided by environmental reviews. JICA undertakes monitoring based on regular
reports including measured data submitted by the project proponent. When necessary, the project
proponent should refer to the following monitoring form for submitting reports. '

-When monitoring plans including monitoring items, frequencies and methods are decided, project phase
or project life cycle (such as construction phase and operation phase) should be considered.

1. Responses/Actions to Comments and Guidance from Government Authorities and the Public

Monitoring Item

Monitoring Results during Report Period

Responses/Actions to Comments and Guidance
from Government Authorities

2. Mitigation Measures

— Water quality (Wastewater measured value)

Item (Unit) Measured Measured Local Reference: Remarks
value value standards Japanese
(Mean) (Max.) ‘ standard
S8 (mg/L) 150 200 | 1 time per

week before
discharge into
river

3. Social Environment

—Impact to existing road

Monitoring item

Monitoring results during report periods

Conditions of construction vehicles operation and
traffic jams

— Labor environment

Monitoring item

Monitoring results during report periods

Labor accidents
Safety Protector
Safety Meeting

A-4-68




MONITORING FORM (Operation Stage)

-If environmental reviews indicate the need of monitoring by JICA, JICA undertakes monitoring for
necessary items that are decided by environmental reviews. JICA undertakes monttoring based on regular
reports including measured data submitted by the project proponent. When necessary, the project
proponent should refer to the following monitoring form for submitting reports.

-When monitoring plans including monitoring items, frequencies and methods are decided, project phase
or project life cycle (such as construction phase and operation phase) should be considered.

1. Mitigation Measures

—Water quality (Effluent measuvred value)

Ttem {(Unit) Measured Measured Local Reference: Remarks

value value standard Japanese

(Mean) {Max.) standard
BOD(mg/L) 120 160 | 1 time per week
Fecal Coliform 800 3000 | before discharge into

(MPN/100mL) river
Ammonia as NH3-N 7.5 100
(mg/L)
Nitrate as  NO3-N 30 100
(mg/L)
Phosphate (mg/L) 10 16
Oil and Grease (mg/L) 15 30
Surfactants (mg/L) 30 -
— Waste
Monitoring items Measured value

De-watered cake: generated volume

De-watered cake: disposed volume in Iandfill

2. Social Environment

— Impact to existing road

. Monitoring items

Monitoring results during report periods

Conditions of vacuum trucks operation and traffic
jams

Conditions of dump trucks operation and traffic
jams

— Assignment of Private De-sludgers for Septage Collection

Monitoring items

Measured value

Monthly total volume collected by Private
De-sludgers

—Labor environment

Monitoring items

Monitoring results during report periods

Labor accidents
Safety Protector
Safety Meeting
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The Septage Management Project for Metro Cebu Water District’s Service Area
Plan of Soft Component

m Background

The Project is to construct a septage treatment plant (STP) and to procure trucks for transporting
septage and de-watered cake for adequate management of septage in 6 LGUs area, where MCWD
provides the water supply services. It is expected to contribute to improvement of sanitation

conditions and water environment in Metro Cebu.

Construction of facilities and procurement of equipment are ones of the largest issues of
MCWD for the septage management. However, it is difficult to achieve the satisfied improvement
of septage management with just facility construction and equipment procurement. The septage
management is a management of process consisting of septage collection, de-watering, filtrate
treatment and disposal of de-watered cake. Therefore, improvement of both hardware and

software is necessary in parallel.
Present issues of MCWD for the septage management are summarized as follows:

1)  Volume of Septage to be Collected

The Project aims at collecting 400m?/day of septage in 2025 as shown in Table-1. It is the
volume to be collected by MCWD in the Project. MCWD is planning also to construct another
STP in the northern area in the near future to increase the management capacity to 750m*/day for

2030 by a different project.

Table-1 Design Volume of Septage Collection

2025 2030
Iten MCWD MCWD MCWD MCWD
non- Total Total
customers customers non-customers

customers
Design Volume of 321.38 71.07 392.45 34991 396.44 746.35
Septage Collection
(m’/day)

Source: JICA Study Team

2)  Management System of MCWD for Septage Management

Presently, MCWD’s main business activity is the water supply. Although the Septage
management is one of its mandates, the present management capacity is only 150m®/day being
conducted in Mactan Island by a PPP company while the generated septage volume is

700m>/day (estimated).
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The said PPP activity is conducted by a private company through DFBO contract with
MCWD. MCWD entrusts the management process from septage collection to de-watered cake
disposal through de-watering and filtrate treatment to the PPP company. MCWD, therefore,

does not conduct directly the septage management activity.

Moreover, it is difficult for MCWD to conduct a scheduled collection of septage, as well as
preparation of schedule, based on septic tanks’ information such as volume, material, type, age,

location, accessibility, de-sludge log, because of unavailability of septic inventory book.

As of March 2018, the existing activity and organization of MCWD is summarized as

follows:

- No exclusive unit for septage management is available. MCWD communicates with the
PPP company, assigning administrators at the corporate planning department.

- Septage management fee is collected together with the water tariff. It is, therefore,
MCWD who collects the septage management fee from residents.

- MCWD pays monthly remuneration to the PPP company according to the collected
volume of septage.

- It is the PPP company who owns the STP and septage collection truck (vacuum trucks)
and operates / maintains the STP and vacuum trucks. Accordingly, MCWD has no
activity for planning and monitoring operation and maintenance (O&M).

- Environment Compliance Certificate (ECC) is applied by the PPP company.
Environmental monitoring is also conducted by the said company. Therefore, MCWD
has no system to instruct the STP operation according to filtrate / effluent quality to the

PPP company.

Since MCWD has no experience and no organization to manage directly the septage
management, MCWD plans to outsource O&M of STP and equipment to be provided by the
Project to a private company comprehensively (to a comprehensive outsource company).

However, following responsibility and activity are still remained on MCWD:

a) It is MCWD to own the STP and equipment. MCWD is a responsible for O&M of the
said STP and equipment.

b) It is MCWD, as the Project proponent, to apply the ECC, to manage environment and
effluent quality and to be a responsible for environmental management and O&M.

Moreover, MCWD supervises the activity of comprehensive outsource company.
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¢) In order to involve the existing private de-sludgers (described in sub-clause 4)),

assignment management is to be conducted by MCWD.

Therefore, it is necessary for MCWD to enhance its capacity / organization to supervise the
activity of comprehensive outsource company and to undertake the adequate Project

management.
3)  Existing Septage Management Conducted by Others than MCWD

Other than the aforementioned PPP activity, Cebu City conducts a series of de-watering and
filtrate treatment by lagoon in the Project area. Although the Project is to rehabilitate the said
facilities, MCWD is not in touch with the said activity of Cebu City.

The activity of Cebu City is simply to receive the septage and to de-water it. Moreover, it
is activities of the private de-sludgers to de-sludge septic tanks and to collect / transport the
septage. Cebu City, as well as MCWD, has no experience and no skill to de-sludge and collect
the septage, and to operate STP equipped with a filtrate treatment devices. Accordingly,
MCWD is required to improve its capacity for septage de-sludge / collection and O&M of STP.

4) Involvement of Existing Private De-sludgers

As aforementioned, there are 7 private de-sludgers who transport the septage to the existing
de-watering plant of Cebu City. When MCWD commences the septage collection by the
comprehensive outsource company in the Project, MCWD’s may interfere with the business
of the exiting private de-sludgers. To prevent it, MCWD is planning to involve them in the

Project and to outsource the septage collection for a certain volume of septage as follows:

- To conclude agreements with the exiting private de-sludgers to outsource the septage
collection for a certain volume of septage.

- To conduct directly assignment scheduling of septage collection trucks to maintain the
agreed level of septage volume.

- Although the exiting private de-sludgers collect the fee from residents against their de-
sludge services in present, they stop it for the Project. It is MCWD to collect the fee from
residents.

- The exiting private de-sludgers are paid by MCWD according to volume of collected
septage.
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5)  Preparation of Septic Tanks Inventory

MCWD has a customer management system for water supply. Names, addresses, water
usages, history of fee payment, etc. are able to be referred to. If utilizing the existing system,
preparation of septic tanks inventory may be relatively easier than the new establishment.
However, the septic tanks inventory for non-customers for MCWD water supply should be

commenced from registration from names and addresses.

Necessary items to be recorded in the septic tanks inventory are different from ones for water
supply. Specific information for septic tanks are necessary such as volume, material, type, age,
location, accessibility, de-sludge log, etc., which are not managed by MCWD in present.

MCWD, therefore, should newly prepare forms of inventory book.

Preparation of septic tanks inventory should be conducted prior to commencement of septage
collection since the inventoried information is necessary to prepare rounding schedules for
septage collection. It is however difficult to complete the inventory before the Project as the
number of households reaches 470 thousand in 2025 for the planned septage collection area.
Selecting only customer for MCWD water supply, it is still in large number at 226 thousand

households. MCWD is, therefore, required to prepare the inventory as follows:

- During the construction / equipment procurement stages, MCWD commences the
preparation of inventory forms under technical guidance of an experienced expert.

- To expect the stable commencement of septage management, MCWD should prepare the
inventory books enabling one-month schedule at least prior to commencement of the
test-run of the STP. It requires the information for 3,700 households, and it is undertaken
in the soft component period.

- Even in / after the test-run period, the inventory book is necessary 1 - 2 month(s) prior
to the de-sludging services to prepare the rounding schedule of septage collection.
MCWD continues, therefore, preparing the inventory books even after the soft
component.

- Until completion of the inventory book, a lot of resources are required. Since it is difficult
for MCWD to complete it by its resources, MCWD plans to outsource it to the

comprehensive outsource company.

6) Promotion of Public Awareness

The Project is to commence a fee-based service for septage collection. Since such service

has not been conducted by MCWD, MCWD is required to provide adequate explanations for
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obtaining public consensus as well as promotion of public awareness. Although MCWD has
enough experiences for advertising and improving public awareness, no experience and no plan
is available for septage / wastewater management. In the circumstances, major issues are

summarized as follows:

- To prepare adequate plan for advertising and improving public awareness, MCWD learns
experiences and examples of a Japanese local government which provided during
introduction time of fee-based wastewater management.

- Referring to the Japanese experiences and examples, MCWD prepares adequate medias
(reef'let, movies, etc.) containing information effective to promotion of public awareness.

- Referring to the Japanese experiences and examples, MCWD organizes a campaign to

have efficient commencement of septage management.

7)  Septage Management Fee to be imposed on Residents

Along with the implementation of the Project, MCWD commences the fee collection. In
present, MCWD is planning to impose it to the resident for the same price collected in Mactan
Island.

In Mactan Island, it is collected together with the water tariff from customers of MCWD
water supply for PHP2.20/m? of water consumption. Assuming average water consumption at
20m’/month, it is calculated as PHP44.00/month/household. It is also calculated as
PHP2,640.00PHP/time for 5 years. The price should be agreed with residents.

In case for non-customers for MCWD water supply, it is difficult for MCWD to collect the
fee monthly and little by little. The fee should be collected at de-sludging time for
approximately PHP2,640.00/time. Moreover, payment schedule should be also studied to fix a)
payment before de-sludge, 2) payment after de-sludge or 3) cash payment at the time of de-
sludge. Such alternatives should be discussed and examined together with the comprehensive

outsource company and the existing private de-sludgers.
8)  Establishment of Septage Management Units

MCWD is planning to establish the septage management unit along with the Project

implementation. 8 persons are necessary for the unit as shown in Table-2.

To support the septage management unit, the existing staffs should be in charge of water

quality, legal, financial and public relation matters as shown in Table-3.
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Table-2

Summary of the Septage Management Unit

Personnel

Full-

time/part-time

Number of

the staff

Main task

Unit leader

Full-time

1

Comprehensive  management of  septage

management business

Sub Unit Leader

Full-time

Comprehensive ~ management  of  private

contractors of the Project for technical

implementation status such as septage collection
volume, septage treatment volume, water quality,
and the number of

collection frequency

collected/uncollected household

Clerk for vacuum truck
assignment and septage

collection management

Full-time

Management of households for septage collected /
uncollected as well as customer / non-customer for
water supply, daily assignment schedule of
vacuum trucks, record on septage collecting

information and manifest management and O&M

status for vacuum trucks

Clerk for septic tank

inventory

Full-time

Investigation of the septic tank information on
each household / entity in water customer / non-
customer, investigation of opening for de-sludge
and facilitation of installation of opening on septic
tank, preparation and update of septic tank

inventory

Clerk for STP O&M

Full-time

Management of STP operation condition, water
quality, treatment data, disposal volume of de-

watered cake and manifest management

Total

Full-time

Source: JICA Study Team

Table-3  Summary of Required Activities on Existing Organization
Activity Department Number of Main task
the staff
Quality management of | Existing water | 20 persons | Regular quality analysis on water / septage / de-
water, septage and de- | quality in total watered cake, and STP O&M monitoring in water
watered cake management
6
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Activity

Department

Number of

the staff

Main task

department is
responsible as

par-time work

quality as well as advice for improvement of STP

operation depending on water quality

Legal management for

Existing legal

Personnel in

Legal management work regarding outsourcing

responsible as
part-time

work

private contracts department is | Legal for private contractors
responsible as | department
part time work
Tariff collection, | Existing Public Collection of septage management fee in the same
financial ~ management | financial relation time of water tariff collection, fee collection from
and payment for private | group is | department, | non-customers for water supply, payment for
contractor responsible as | accounting private contractors and necessary budgetary
part-time department | measures for septage management activities
work and
financial
department
Public awareness Existing Public Conducting the public hearing and public
public relation | relation awareness activities regarding commencement of
department is | department | the operation for the Project, promotion of

understandings of residents for the necessity of

septage management and fee collection

Source: JICA Study Team

9)  Outsourcing Plan for O&M of Facility and Equipment

To fulfil the aforementioned issues, MCWD is planning to outsource O&M of facility and
equipment to private contarctor(s) as described below and in Figure-1. The outsourcing is
divided into in two components, i.e. a) comprehensive outsource company and b) existing

private de-sludgers.
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MCWD Septage

Management Unit

Comprehensive outsource Existing 7 private de-
company regarding sludgers
septage collection and (Collection of a part of
STP O&M target septage)

Source: JICA Study Team
Figure-1 Outsourcing for Septage Collection and Treatment
@ Comprehensive Outsource Company

There are several companies dealing with septage collection / treatment by PPP or contracted
with a LGU in the Philippines. MCWD is planning to outsource the O&M of STP, vacuum
trucks and dump trucks to be constructed / procured by the Project to such private companies.
Scopes of the outsourced works include a) septage collection, b) operation of STP, ¢) transport
of de-watered cake to a landfill site and d) maintenance of facility and equipment.
Demarcation between MCWD and the comprehensive outsource company is summarized as
Table-4.

Table-4  Demarcation between MCWD and Comprehensive Outsource Company

Item MCWD Comprehensive Outsource Company
- Collection of septage management fee from | - Claim the cost of outsourced work
residents / entities based on the septage receiving
- Payment for the comprehensive outsource volume at STP in regular basis
company based on the septage receiving volume | - Cost burden for the work such as
at STP fuel, oils, utility  (electricity /
General - Acquisition of the Project permissions including water supply), consumables, spare
ECC parts and labor
- Coordination with LGUs
- Conducting public awareness promotion activity
- Cost burden for large scale expansion /
rehabilitation on facility / equipment
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Item

MCWD

Comprehensive Outsource Company

Preparation of
Septic tank

inventory

Preparation of format for septic tank inventory
book and support to fill in the book
Based on the recorded inventory book, compiling

the priority order for septage collection

- Investigation of septic tanks in the
Project area in cooperation with
MCWD and fill the inventory

format with volume of tank,

accessibility, availability of

openings for de-sludge, etc.

Septage collection

Lending procured vacuum trucks in the Project
Preparation of daily septage collection schedule
based on the inventory book and assignment of
vacuum trucks for septage collection

Accepting the request for septage collection from
non-customers for water supply, collect the
septage management fee form them and assigning
vacuum trucks for septage collection

Record the collection log to the inventory book
based on manifests

Manage and administrate the O&M condition of

vacuum trucks

- Installation of opening on septic
tank and update of the inventory
book if no opening is available at a
septic tank

- Collection of septage by vacuum
trucks based on the assignment
schedule instructed by MCWD
(mainly for customers for MCWD
water supply)

- Implementation of manifest record

at the septage collection

- O&M for vacuum truck

STP O&M

Lending the newly constructed STP in the Project
Preparation of format for STP operation
management

Record management of the septage treatment
volume based on manifest and operation
management

Management and Administration of O&M on STP
Analysis of water quality and septage on regular

basis and monitoring the environmental impact

and O&M condition on STP

- O&M for STP based on operation
manual

- Record the received volume of
septage, transportation volume of
de-watered cake and STP O&M
conditions

- Record the manifest when septage
treatment and transportation of de-

watered cake

De-watered cake

transportation

Lending the procured dump truck

Management of the record for transportation
volume of de-watered cake and treatment amount
based on the manifest

Management and administration of O&M for
dump truck

Payment for private landfill site based on the

- Record the manifest when
transportation of de-watered cake

- O&M for dump track
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Item

MCWD

Comprehensive Outsource Company

disposal volume of de-watered cake

Source: JICA Study Team

©@ Existing Private De-sludgers

There are 7 private de-sludgers in active. When MCWD commences the septage collection

by the comprehensive outsource company in the Project, MCWD’s may interfere with the

business of the exiting private de-sludgers. To prevent it, MCWD is planning to involve them

in the Project and to outsource the septage collection for 60m*/day of septage based on the

present working records.

As for utilization of the existing private de-sludgers, MCWD is planning to outsource the

on-call septage collection (septage collection from non-customers for MCWD water supply)

basically. However, MCWD coordinates the outsourced septage volumes with ones for the

comprehensive outsource company to maintain the necessary allocation volume to the existing

private de-sludgers. The coordination is realized by vacuum trucks assignment schedule to be
undertaken by MCWD.

Table-5 shows relation between MCWD and the existing private de-sludgers.

Table-5 Relation between MCWD and Existing Private De-sludgers

Item MCWD Existing Private De-sludgers
Collection of septage management fee Claim the cost of outsourced work based on the
from residents and entities septage receiving volume at STP in regular basis
Payment to Existing Private De- Cost burden for the work such as fuel, oils, utility
General sludgers based on the septage receiving (electricity / water supply), consumables, spare parts
volume at STP and labor
Cost burden for necessary renewal of the equipment
on continuous work
Assignment of vacuum trucks Septage collection by vacuum trucks based on the
Septage assignment schedule instructed by MCWD (mainly
Record the collection log based on the
collection for non-customers for MCWD water supply)

manifest

Recording of manifest during the septage collection

10
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- O&M and renewal of vacuum trucks

Source: JICA Study Team

10)

Necessity of Technical Cooperation Project

In a upper plan, i.e. “Mega Cebu Road Map 20507, introduction of sewerage system is

planned to be spread widely. However, no master plan of sewerage is available and it is

supposed that 20 - 30 years are necessary until completion of sewerage system. Therefore,

master plan for wastewater management describing roles of septage management and sewerage

/ facility deployment schedule is necessary. And MCWD expects a technical cooperation from

JICA to prepare the master plan, inputting the Japanese technology. Moreover, preparation of

plan for re-use / re-cycle of de-watered cake to mitigate volume of the landfilled cake. In the

circumstances, contents of the technical cooperation are outlined as shown in Table-6.

Table-6  Expected Technical Cooperation by MCWD

No. Item Breakdown
1. Capacity enhancement to extract | Basic study and extraction of issues on
issues on wastewater / sludge | wastewater / rainwater management
management
Study on coordination mechanism for wider
management of wastewater as well as roles
of stakeholders
2. Capacity enhancement to prepare | Plan of roles of stakeholders and schedule for
master plan for wastewater / | improvement of on-site-sanitation, sewerage
rainwater management and septage management
Public consultation and promotion of public
awareness
Consensus  and  agreement  among
stakeholders and LGUs
3. Capacity enhancement for septage | Re-use / re-cycle plan of de-watered cake
management
Monitoring of the Project activities as well as
recommedation for improvement
Source: JICA Study Team

11
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The mentioned technical cooperation aims at integrated master plan for wastewater /
rainwater management in Metro Cebu and re-use / re-cycle plan of de-watered cake. It is not to
assist the commencement of the Project activities as well as O&M of STP and equipment. In

the circumstances, it is required for MCWD to enhance the following capacity promptly.

- To clarify and to arrange scope of works to be outsourced as well as contact conditions
- Preparation and management of septic tanks inventory

- Assignment scheduling of septage collection trucks

- Monitoring management for outsourced works in conditions and performance

- Monitoring management for quantity and quality for septage collection and treatment

- Promotion of public awareness

?2) Objectives

Effluent quality standards for wastewater / septage treatment plant was revised in 2016. Since
then regulations for nitrogen and phosphorus were added. The Project introduces, therefore, an

advanced treatment system which has not been conducted widely.

Candidate companies to be the comprehensive outsource company has little experience for the
advanced treatment system, while they have experiences for ordinary activated sludge method.
Since MCWD has also no experience for practical management for wastewater / septage treatment,

the capacity enhancement is planned in the Project as follows:

@ Initial Operational Guidance to be Conducted by the Contractor

The Contractor / Supplier for the Project facility and equipment provides a series of initial
operation guidance for basic O&M procedures. It is conducted for three-month duration in the

test-run described in the next sub-clause. Planned counterparts are as follows:

- Clerk for vacuum truck assignment and septage collection management, and Clerk for
STP O&M of MCWD.
- STP operators and trucks drivers procured by MCWD (belonging to the comprehensive

outsource company)

@ On-the-Job-Training (OJT) in Test-run Period

The three-month test-run is conducted in the Project, as well as the above mentioned initial
operation guidance. During the test-run, the STP receives the collected septage and commences

practices for operation by OJT, including septage de-watering and filtrate treatment.

12
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While the test-run is conducted, MCWD enhances its capacity by OJT for vacuum truck

assignment and management / monitoring the outsourced works. Planned counterparts are as

follows:

Clerk for vacuum truck assignment and septage collection management, and Clerk for
STP O&M of MCWD.
STP operators and trucks drivers procured by MCWD (belonging to the comprehensive

outsource company)

@ Soft Component

In parallel with aforementioned initial operation guidance and OJT, and considering the inputs,

the Project conducts the soft component for MCWD’ staffs to enable them to achieve the

following. 10 months are planned as the execution period of the soft component.

>

(&)

>

Utilizing the septic tanks inventory book, MCWD become enable to prepare rounding
schedule for septage collection and to manage fee collection (especially for non-customers
for MCWD water supply).

MCWD become enable to instruct the comprehensive outsource company / the existing
private de-sludgers for septage collection and treatment and to manage conditions of the
facility and equipment as well as septage / effluent quantity and quality.

MCWD become enable to take prompt countermeasures to troubles, clarifying scopes of
works and work demarcation between MCWD and the comprehensive outsource company
/ the existing private de-sludgers.

MCWD become enable to provide adequate activity to promote public awareness,
arranging necessary information to have public consensus and cooperation for the septage

management program as well as fee payment.

Outputs

Outputs of the soft component are planned as follows:

System for septage management

v" MCWD provides de-sludge management.

v" MCWD provides management of outsourced work for de-sludge, septage collection and

O&M of STP.

»  Public awareness regarding septage management

v"  MCWD implements public awareness activities for introducing the septage

management.

13
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“) Confirmation of Achievement

Point to confirm achievements of the soft component is whether the necessary organization and

preparations are arranged for MCWD to commence smoothly the septage management program.

The confirmation of achievement is, therefore, whether planning documents and formats to be

recorded are prepared and MCWD commences the septage management program.

Plan to confirm achievements of the soft component is as shown in Table-7.

Table-7

Confirmation of Achievements of Soft Component

Field

Output

Confirmation of Achievements

System for septage
management

Achievement 1
De-sludge management

v

Whether MCWD can prepare the septic tanks
inventory book for customers for MCWD water
supply.

Whether MCWD can prepare the septic tanks
inventory book for non-customers for MCWD water
supply.

Whether MCWD can provide adequate vacuum truck
assignment based on the septic tanks inventory book.
Whether MCWD can management de-sludge history
based on the septic tanks inventory book.

Achievement 2

Management of outsourced work for
de-sludge, septage collection and
O&M of STP

SR NEEN

AN

Whether MCWD can prepare adequate TOR for
outsourcing works as well as evaluation criteria.
Whether MCWD can prepare management formats
for outsourced septage collection and O&M of
equipment.

Whether MCWD can prepare management formats
for outsourced STP operation and O&M of STP.
Whether MCWD can manage the performance of
private companies for septage collection and
treatment.

Public awareness
regarding septage
management

Achievement 3

Implementation of public awareness
activities for introducing the septage
management

Whether MCWD can prepare the public awareness
activity plan and necessary media, arranging
necessary information and referring Japanese
experience / examples.

Whether MCWD can conduct a campaign to
advertise efficiently the introduction of septage
management program.

Source: JICA Study Team

Q) Activities (Input Plan)

1)  Contents of Soft Component

Planned activities (inputs) for the soft component are as shown in Table-8 and Table-9.

14
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2)  Experts for Soft Component

As experts for the soft component, 5 experts are deployed according to specified engineering
fields.

3) Target Grope
Target grope for each output are planned as shown in Table-10.

Table-10 Target Grope for the Soft Component

Output Activity Target Grope
Output 1 + Preparation of septic tanks Septage management unit to be
MCWD provides de-sludge inventory for regular collection established in MCWD
management + Preparation of septic tanks
inventory for non-regular collection | Existing department for legal,
Preparation of rounding schedule financial, public relations
for septage collection
Output 2 + Preparation of specification/contract | Septage management unit to be
MCWD provides management of document for outsourcing (including | established in MCWD
outsourced work for de-sludge, preparation work of septic tanks
septage collection and O&M of inventory by comprehensive Existing department for legal,
STP outsource company) financial, public relations, water
+  Establishment of monitoring plan quality management
for septage collection
Establishment of monitoring plan
for STP O&M
Output 3 + Preparation of PR materials such as | Existing department for public
MCWD implements public leaflet, video relations
awareness activities for + Trial run for the campaign at the
introducing the septage starting of the Project Septage management unit to be
management established in MCWD

Source: JICA Study Team

MCWD will inform JICA Philippine Office of a list of members to be trained one month

prior to commencement of the soft component.
(6) Resources

The soft component is planned to transfer the Japanese knowledges, technologies and
examples for solid waste management and wastewater management. Since the deployed experts

should be good at the Japanese practices, the Japanese experts will be deployed.
@) Schedule

Practices utilizing the STP and equipment to be constructed / procured are necessary for the
soft component. Therefore, the soft component will be implemented along with handing-over

of facility and equipment and the test-run.

Considering the schedule for facility construction and equipment procurement and necessary

period for MCWD’s selection of outsourced companies, the soft component should be
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conducted in four stages as shown in Figure-2, i.e., a) Preparation stage, b) Commencement

stage of Test-run, c) Interim stage of Test-run, d) Ending stage of Test-run.

Number of Month 1 2 3 4 5 6 7 8 9] 10| 11| 12

Facility construction / 1111

~ £ h
c g Equipment Procurement
S5
o5 .
S 3 [|Handing-over of Trucks A
% 2
g o
ot
2 & [Testrunof STP I
= a
s 3
Lo
Handing-over of STP A
[
5 Bidding Notice for Outsourcing A
8
>
°
4= 0 .
© o [Contractor selection and contract _
5%
=
85
© ©  |Preparation of comprehensive _
g outsource company
=
g Commencement of O&M A
o Preparation stage . .
&
@
3
(7]
= Commencement stage of Test—run -
c
o
a
§ Interim stage of Test-run .
4
o
(%] .
Ending stage of Test—run .

Source: JICA Study Team
Figure-2 Stages of Soft Component

Detailed schedule in each stage is shown Figure-3.
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Output

Activity

Preparation stage 1

Preparation stage -2

5

6[7[8[9]10 12(13[14[15(16[17[18[19)20(21[22|23[24(25[26(27[28[29(30

1.De-sludge management

1)Septic tanks inventory sheet for regular collection|

Preparation (Jap-2) |Lecture (Phi-4)

2)Schedule for rounding septage collection

Lecture (Phi-4)

3)Septic tanks inventory sheet for non—regular collection

Lecture (Pl

4)Practice on inventory management and extraction of issues

2 Management of outsource

d work for de-sludge, septage collection and O&M of STP

1)Draft preparation of specification/contract document |

Preparation (Jap-2)

Lecture (Phi-10)

2)Monitoring Plan for septage collection

3)Monitoring Plan for STP 0&M

4)Practice on septage collection and STP operation,

and extraction

of i

ssues (1)

[ 1

[ 1]

5)Practice on septage collection and STP operation,

and extraction

of i

ssues (2)

3 ion of public

activities for the septage

1)Preparation leaf let and video, etc.

2)Assistance to septage management program campaign

Output

Activity

Commencement stage of Test-run

11(12|13]14[15[16]17[18[19]20(21|22|23[24|25|26(27[28|29

1.De-sludge management

1)Septic tanks inventory sheet for regular collection|

2)Schedule for rounding septage collection

3)Septic tanks inventory sheet for non-regular collection

4)Practice on inventory management and extraction of issues

2 Management of outsource

d work for de-sludge, septage collection and O&M of STP

1)Draft of contract

2)Monitoring Plan for septage collection

Preparation (Jap—5)

3)Monitoring Plan for STP 0&M ]

| [T 1]

|
[ 1

| Preparation (Jap=5)

Lecture (Phi-13)

4)Practice on septage collection and STP operation,

and extraction of issues (1)

[1

[ 1]

5)Practice on septage collection and STP operation,

and extraction of issues (2)

3 ion of public activities for introducing the septage
1)Preparation leaf let and video, etc.
Preparation (Jap-5) Lecture (Phi-12)
2)Assistance to septage management program campawgn] I I I I I I
Output Activity Interim stage of Test-run Ending stage of Test-run
1] 2] 3 5| 6] 7] 8] o[to[11]12] 1] 2 3] 4] 5 7] 8] o[ 1o]11]12]13] 14
1.De-sludge management
1)Septic tanks inventory sheet for regular collection|
2)Schedule for rounding septage collection
3)Septic tanks inventory sheet for non-regular collection
4)Practice on inventory management and extraction of issues ]
Wrap up and report (Phi~12)
2 Management of outsourced work for de-sludge, septage collection and O&M of STP [ 11
1)Draft of contract (Jap-5) Lecture (Phi-12) D Work in Japan

2)Monitoring Plan for septage collection

. Move

3)Monitoring Plan for STP 0&M

M Work in Philippines

4)Practice on septage collection and STP operation,

Extraction

of issues (Phi-7)

5)Practice on septage collection and STP operation,

and extraction

of i

ssues (2)

Wrap up and report (Phi-12)

3. of public

activities for i the septage

1)Preparation leaf let and video, etc.

2)Assistance to septage management program camp

Wrap up and report (Phi-8)

Source: JICA Study Team
Figure-3 Schedule of Soft Component (Draft)
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) Products
Products of the soft component are as shown in Table-11.

Table-11  Products of Soft Component

Output Products Content
Output 1 + Septic tanks inventory book for Inventory to record septic tanks
MCWD provides de-sludge regular collection (pilot area) information including schedule of
management + Septic tanks inventory book for non- | de-sludge.
regular collection (pilot area) To examine necessity to include
Septage collection schedule sheet fee collection record.
OJT report
Output 2 + Technical specification for Monitoring plan and monitoring
MCWD provides management of outsourcing/contract document sheets to record / check the
outsourced work for de-sludge, (draft) performance of outsource
septage collection and O&M of *  Monitoring plan for septage companies such as manifest, de-
STP collection watering, water quality, status of
Monitoring plan for STP operation O&M.
OJT report
Output 3 + Public awareness activity plan Activity plan for public
MCWD implements public + PR media awareness including media
awareness activities for + OJT report for practical training on examples (media to be used,
introducing the septage the first campaign event frequency, information to
management be disclosed, etc.) and report of
the 1st campaign.

Source: JICA Study Team

) Undertakings by the Recipient Side
1)  Viability

MCWD has no exclusive organization for comprehensive septage management. It recognizes
the necessity to establish the exclusive unit as well as staff training to commence the Project.

Therefore, it is clear that motivation of MCWD is enough promoted.

However, to achieve the objectives and outputs, it is required for MCWD to prepare

necessary organization and finance.
2)  Hindrance and Countermeasures
No hindrance is observed for items of the soft component.

The soft component will be conducted in the preparation stage of MCWD to commence the
septage management program. Therefore, it is difficult for MCWD to allocate a long hours in
a day. Accordingly, lecture and training hours per day should be for 3 - 4 hours. Key persons

in the septage management units are required to understand all training programs.

Moreover, the following conditions are required for counterpart members (trainees). Prior to

the soft component, MCWD and trainees should fulfill the conditions:
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Basic skill for computer operation
Basic skill for computer application (MS-Excel and MS-Word)

Securing enough hours (3 - 4 hours per day) for lecture and site practice

AEENNEEN

Securing a lecture hall

(10) Estimated Cost

Necessary cost for the soft component is estimated at around JPY 17,759 thousand as shown
in Table-12.

Table-12  Estimated Cost for Soft Component

Item Amount (JPY thousand)
Labor Cost 4,686
Direct Cost 3,217
Indirect Cost 9,746
Total 17,759

Source: JICA Study Team

Note: It is changeable due to exchange rate, price escalation, etc.
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Appendix-6-1 Environmental Monitoring Form

MONITORING FORM (Construction Stage)

-If environmental reviews indicate the need of monitoring by JICA, JICA undertakes monitoring for
necessary items that are decided by environmental reviews. JICA undertakes monitoring based on regular
reports including measured data submitted by the project proponent. When necessary, the project
proponent should refer to the following monitoring form for submitting reports.

-When monitoring plans including monitoring items, frequencies and methods are decided, project phase
or project life cycle (such as construction phase and operation phase) should be considered.

10 Responses/Actions to Comments and Guidance from Government Authorities and the Public

Monitoring Item Monitoring Results during Report Period

Responses/Actions to Comments and Guidance
from Government Authorities

2[1] Mitigation Measures

- Water quality (Wastewater measured value)

Item (Unit) Measured Measured Local Reference: Remarks
value value standards Japanese
(Mean) (Max.) standard

SS (mg/L) 150 200 | O time per

week before
discharge into
river

30 Social Environment

- Impact to existing road

Monitoring item Monitoring results during report periods

Conditions of construction vehicles operation and
traffic jams

- Labor environment

Monitoring item Monitoring results during report periods

Labor accidents
Safety Protector
Safety Meeting
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MONITORING FORM (Operation Stage)

-If environmental reviews indicate the need of monitoring by JICA, JICA undertakes monitoring for
necessary items that are decided by environmental reviews. JICA undertakes monitoring based on regular
reports including measured data submitted by the project proponent. When necessary, the project
proponent should refer to the following monitoring form for submitting reports.

-When monitoring plans including monitoring items, frequencies and methods are decided, project phase
or project life cycle (such as construction phase and operation phase) should be considered.

100 Mitigation Measures

- Water quality (Effluent measured value)

Item 8(Unit) Measured Measured Local Reference: Remarks
value value standard Japanese

(Mean) (Max.) standard
BOD(mg/L) 120 160 | O time per week
Fecal Coliform 800 3000 | before discharge into

(MPN/100mL) river
Ammonia as NH;-N 7.5 100
(mg/L)
Nitrate as NOs-N (mg/L) 30 100
Phosphate (mg/L) 10 16
Oil and Grease (mg/L) 15 30
Surfactants (mg/L) 30 -
- Waste
Monitoring items Measured value

De-watered cake: generated volume

De-watered cake: disposed volume in landfill

20 Social Environment

- Impact to existing road

Monitoring items Monitoring results during report periods

Conditions of vacuum trucks operation and traffic
jams

Conditions of dump trucks operation and traffic
jams

- Assignment of Private De-sludgers for Septage Collection

Monitoring items Measured value

Monthly total volume collected by Private
De-sludgers

- Labor environment

Monitoring items Monitoring results during report periods

Labor accidents
Safety Protector
Safety Meeting
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Result of Water Quality Analysis






Appendix-6-3 Result of Water Quality Analysis

Analysis Result for Existing De—watering Plant in Cebu City
. Sampling
ftem | Unit 155182.6]2018220[2018227] V&
TSS mg/L | 28,900 2840 | 1,450 11,063
BOD mg/L | 19,809 980 591 7,127
Septage COD mg/L | 34,154 6,733 | 1,984 [ 14,290
T-N mg/L 1,693 1,901 417 1,337
T-P mg/L 430 647 258 445
TSS mg/L 193 192 89 158
BOD mg/L 691 175 255 374
Filtrate COD mg/L 1,580 825 511 972
T-N mg/L 203 665 265 378
T-P mg/L 73 34 59 55
TSS % 98.6
Removal BOD % 94.8
Rate COD % 93.2
T-N % 71.7
T-P % 87.6

Existing Data for Existing De-watering Plant in Gebu City (2014.4~2015.2)

I ) Sampling
tem | Unit 704 3 T 2014.4 | 20145 | 2014.6 | 20147 | 2014.12] 20151 | 2015.2
TSS |me/L] 21,000 210 170 450] 300] 450] 450 850
Septage | BOD |mg/L| 3560 1,000] 5440 3240| 1440] 8620] 6.300] 3520
coD [me/L| 4550 18,039 | 16,924 | 15,600 | 11,048 | 16,924 | 20,899 | 29,810
TSS [me/L 30 <1 2 4 8 1 400 1
Filtrate | BOD |mg/L| 250 125 | 2.471 668 320] 1.004] 1,140 256
coD [mg/L| 200] 248] 4118] 850| 715| 3654 2432] 385
Removal 1SS %
Rate BOD %
cob | %
Existing Data for Existing De-watering Plant in Cebu City (2015.3~2015.9)
. Sampling
fem | Unit = 3 T 2015.4 | 2015.4 | 2015.7 | 2015.7 | 2015.9 | 20159 | 20159 | V&
TSS |me/L] 263 308 11,040 911 26,860 | 11,869 | 38,000 | 34,100 | 23,812
Septage | BOD |mg/L| 1,384 1,080 2600 1.076| 3900] 1.600] 11,000 12,000 4235
coD [me/L] 10598 [ 11,435 | 4000 19261 6,400 4700[ 9400 10000 ] 13,099
TSS |me/L 1 <1 40 27| 320] 620 80 120 202
Filtrate | BOD |mg/L 86 119 240 119 280] 210 180 | 230 481
coD [me/L| 120] 329 68 352 50 120 81 81 863
removal LTSS | % 99.2
Pt BOD | % 88.6
cob | % 93.4

X To calculate average TSS and its removal rate, yellow marked data (1,000mg/L or less) are omitted.
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Data of Alabang Zapote STP in Manila

Quality of Septage

Sampling TSS BOD COD
year / month mg/L mg/L mg/L
2016.10 18,400 2,292 16,277
2016.10 2,700 2,492 13,127
2016.10 4,500 928 5,113
2016.11 21,700 3,419 27,877
2016.11 15,900 3,465 18,748
2016.11 17,000 4,512 18,132
2016.12 24,800 1,596 14,865
2016.12 32,600 7,047 16,476
20171 18,000 3,914 23,709
2017.1 16,400 2,583 7,950
2017.1 18,000 2,712 14,556
2017.1 19,400 2,408 13,841
2017.2 5,600 1,402 7,964
2017.2 4,000 871 5,993
2017.2 2,000 2,060 3,653
2017.2 2,750 1,499 3,645
2017.3 17,900 6,964 14,638
2017.3 4,850 6,800 7,582
2017.3 18,100 3,763 17,527
2017.3 6,100 3,362 12,403
Average 13,535 3,204 13,204
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Results of Soil Investigation
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1 Summary

The importance of proper waste disposal is a primordial concern of every household and
individual. It should not be taken for granted because it can greatly affect the environment and
the balance of nature. This household survey aims to determine the household practices of the
selected municipalities and cities of Cebu when it comes to waste water disposal. Furthermore,
this study further aims to ascertain on whether or not, waste water (sludge) withdrawn from
different households will have a possible use to the farmers as fertilizer.

The following highlights are drawn from the results of the survey:
Household survey

e Most of the respondents were MCWD subscribers; few were customers of local
service water provider, while others used deep wells.

e Most of the respondents have their own septic tank or cesspit/latrine as waste
water storage facility that is equipped with opening with cover and a bottom slab.

e Respondents who own a waste water storage facility have never experienced
withdrawing sludge for a long period of time

e Those who have experienced withdrawing sludge express that the quality of effluent
they observed were good. Sludge withdrawal was done by private sector and the
only reason that they avail of such service is because the tank became full.

e Respondents were open as to the possibility of sludge withdrawal within 3-5 years as
long as it is affordable to them.

e Most of the respondents’ waste water from the kitchen is drained to canals while
waste water from toilet is going to the septic tank.

e The average size of septic tank is around 5.37 m>

Farmer’s Survey

e Most of the farmers are located in the mountain area of Cebu City.

e Most of the farmers owns at least a 1 hectare lot where different kinds of crops (eg.
Flowers, vegetables, fruit bearing tress) are cultivated.

e Most of the farmers does not get agricultural water supply from a water service
provider but rather sourced it from ground water such as ponds, rivers, and springs.

e Farmers used both commercial and organic fertilizers for their crops.

e Most of the farmers were willing to try the compost from sludge taken from septic
tanks as fertilizer to their farm
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2 Introduction

Environmental Programs and initiatives are enacted by national policy makers in order to
protect the people from health hazards. These national policies are cascaded down to the
local government units to formulate ordinances and implementing rules and regulations
that suit its locality. In 2014, City Ordinance No. 2398, also known as septage management
program ordinance, was enacted to protect the health of the people and the environment
by controlling and managing the storage, collection, transport, treatment, and disposal of
septage or sludge from various sources in the city of Cebu (Cabrera, 2014). This ordinance
includes but not limited to: proper construction of septic tanks and frequent collection of
sludge. However, this policy may be in place, but is this implemented or has this reached its
implementation in the household level? It is therefore the aim of this study to describe the
Septage management practices of the different households in the six (6) municipalities of
Cebu.

Republic act 9275, otherwise known as the “Philippine Clean water act of 2004” mandates
local government units to prepare a program on septage management and to share the
responsibility in the management and improvement of water quality within their respective
territorial jurisdictions. Furthermore, the same law mandates local government units to
appropriate necessary land for the construction of a sewage and/or septage management
facilities. These facilities shall be used in treating withdrawn sludge from different
establishments and assures proper disposal of the same.
Ingallinella, Sanguinetti, Koottatep, Montangero, Strauss (2002) averred that faecal sludge
collected from different home-made sanitary facilities such as septic tanks are usually
discharged not treated which poses a great risk to water resources and public health. That
is why, it has been well documented that there is a direct relationship between different
health diseases such as cholera, hepatitis, and dysentery and the unrestricted discharges of
residential sewage system (Robbins, 2007). Until such time that these practices shall be
properly managed, people continues to be at risk of these health hazards posed by
indiscriminate disposal of household wastes.

With these considerations at hand, proper septage management is an indispensable
practice. And this practice should start at home as it is considered as the basic unit of the
society. These individual households may not be the major contributor to environmental
pollutions, but taking them as a whole poses a big risk to the environment. Therefore,
acting on the basic step of identifying the septage management practices of these
households is the first priority, and from there, programs and interventions shall be
implemented in order to prevent more risks to the environment and the people.
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3 Survey

3-1 For Residents

3-1-1 Methodology

This study employed descriptive survey method using a custom-fit questionnaire designed
appropriately for the purpose of the study and served as an Interview guide. The same
guestionnaire has undergone corrections and refinements before the actual survey
implementation. These corrections include changing of numbering because of skipping
qguestions and unlocking or changing of terms that can be clearly understood by the
respondents. Though questions were in English, these were translated into the local dialect
during the conduct of the survey. After the data were gathered, appropriate statistical
treatment such as percentage and ranking were employed in order to obtain relevant
information.

When it comes to statistical treatment used, a simple percentage and ranking were
employed in this study. For questions that a certain range needs to be computed, the
highest response of the respondents were deducted by the lowest response and divided by
five (5) groups.

3-1-1-1 Questionnaire and contents of the interview
Please see Annex 5-1-1

3-1-1-2 Preparation/Mobilization
1) Resources
A total of 6 Field Interviewers (FI) were deployed in the 6 survey areas. Each Fl is assigned
to a specific Local Government Unit (LGU) and a number of household respondents that
they are supposed to survey. In the conduct of the survey, each FlI needs the following
resources:

- Interviewer’s Kit — containing the questionnaires need for the LGU

- Identification — Survey ID needed for them to be identified by the respondents

- Transportation Allowance and Honorarium

2) Mobilization

During the orientation, they were introduced to the questionnaire and did a simulation
interview with one identified respondent in order to get a feel on the flow of questions and
other possibilities that they may encounter during the actual survey. After the simulation
interview, they were asked to share their experiences and even difficulties in conducting the
interview.

During the survey proper, each field interviewer is already assigned to a specific Local
Government Unit (LGU) and a barangay where they are supposed to conduct they survey.
Upon reaching the barangay, they will proceed to a starting point (any permanent landmark
such as: church, school, medical facility and others) which were already set and part of the
interviewer’s kit. From there, a random number is generated to serve as a guide to the first
household respondent. After the first household, an interval of one (1) house is observed
before the next household is chosen. During the entire conduct of the survey, field
interviewers observed the right side rule, meaning, they are supposed to interview
respondents from households located on the right side when walking along the road. This
process ensures systematic selection and wide area coverage in the conduct of the survey.
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3-1-2 Survey Area and Respondents

3-1-2-1 Survey area

Respondents of the survey were residents of the randomly selected households from the
following six areas in Cebu: Compostela, Liloan, Consolacion, Mandaue, Cebu City, and
Talisay City.

3-1-2-2 Survey Respondents

1) Number of respondents

Number of respondents in each municipality was identified accordingly in proportion to the
total population of the municipalities and cities. In order to randomly select the
respondents, list of customers from the Metropolitan Cebu Water District (MCWD) was
used in the selection process. Using Minitab Statistical Software, random respondents were
chosen among the list. Barangay location of these respondents served as a guide in the
selection of the actual respondents in the survey. A total of 200 respondents were
interviewed in the survey. However, around 20% of the total respondents were non-MCWD
subscribers while and the remaining were customers of MCWD.

Table 3-1 Number of survey respondents

City\Sample type MCWD customer MCWD non-customer Total %
Compostela 8 2 10 5.0%
Liloan 11 3 14 7.0%
Consolacion 11 3 14 7.0%
Mandaue 41 9 50 25.0%
Cebu City 73 18 91 45.5%
Talisay City 18 3 21 10.5%

Total 162 38 200 100.0%
2) Average number of household member

Table 3-2 presents the average number of household members per survey area. Taking the
total number of household members per locality, divided by the number of households
surveyed in the area (ex. Liloan 63/14=4.50), it was found out that Talisay City had the
highest average household members with 5.38 while Liloan got the lowest average
household members with 4.50.

Table 3-2 Average number of household member

City Number of household Number of household Average number of

members surveyed household members
Compostela 52 10 5.20
Liloan 63 14 4.50
Consolacion 75 14 5.36
Mandaue 242 50 4.84
Cebu City 482 91 5.30
Talisay City 113 21 5.38

Total 1027 200

Respondents were further asked on how many members of each family that belongs to the
each group indicated below.

There were a total of 1,027 individuals listed as part of the members of the household. Of
these, more females than males were observed, and more of them were coming from the
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age group of 22-27 years old. There were 153 (sum of 0-5 and 6-11) members of the
household who were children and 142 (sum of 58-63 and 64 above) who could possibly be
senior citizens. With this, septage management is very important because these children
and senior citizens could be the one who will be more affected if there is contamination in
water system.

Table 3-3 Total Number of family members of the respondents

Age group (years) Male Female Number of persons
0-5 35 35 70
6-11 49 34 83
12-17 46 39 85
18-21 45 61 106
22-27 70 77 147
28-33 48 48 96
34-39 49 35 84
40-45 24 42 66
46-51 36 27 63
52-57 33 52 85
58-63 25 28 53
64 and above 30 59 89

TOTAL 490 537 1,027

3) Religion

Data on the Religion of the Respondents are presented in figure 3-1. As revealed in the
figure, one hundred eighty five (185) or 92.5% of the respondents were Roman Catholics.
This is the dominant religion in the province of Cebu that is why most of the respondents
belong to such religious affiliation.

None

|

Roman Catholic

Jehova Witness

Iglesia ng Dios (Dating Daan)
Christian

.|
RRRPWRRRNR R

Bible Baptist

Apostolic Faith

0 20 40 60 80 100 120 140 160 180 200

Figure 3-1 Religion of the Respondents (number of respondents)

Respondents were asked as to the main source of income of the household.

Figure 3-2 has the results. The figure revealed that majority of the respondent’s household
main source of income is from salaries and wages of an employed family member. Although,
there were also others who got their main source of livelihood from a small business (eg.
Sari-sari store (small business), internet café’s, vulcanizing shop, some receives a monthly
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pension from Social Security System (GSIS) and Government Services Insurance System

(GSIS)
1% 1%
1%
5
B Wages and salaries/employed
M Others
m Shop owner
B Animal husbandry
B Crop Farming
M Fishing
Figure 3-2 Main Source of Income
4) Preference on expense

The next table will reveal the top three expenses of the household. Meaning, after receiving
their salaries, wages, and other incomes, where will it go? Respondents were asked to rank
(with 1 as the first priority, 2 as second, and so on) the list based on the amount they usually
spend for each category. Table 3-4 reveals the results. Taking the average response of the
respondents (based on their rankings), table 3-4 revealed that the top 3 categories where
household expenses will go were Food, Education, and Utilities. Utilities in this sense
includes water, solid waste, energy source for lighting and cooking such as electricity, gas,
kerosene, charcoal, and/or firewood. The result simply implies that food for the table will
always be the first priority of every household.

Table 3-4 Household expenses

Average of the rating Categories
1 1.26 Food
2 2.22 Education
3 2.3 Utilities
4 2.5 Personal Care
5 2.5 Recreation
6 2.55 Health
7 2.76 Housing
8 2.8 Transportation
9 2.92 Clothing

6
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Part of determining the socio-economic standing of a family is through the things that they
possess. Some of these things could be very basic while others may also be a luxury. Figure
3-3 has the results. The top 3 common things that each household possess are Television
with satellite dish (cable TV) with 187; followed by an electric fan with 180 respondents; and
mobile phone with 169. The least commodity that each household possess are mosquito
nets with 19; private car with 23; and private bicycle with 37 respondents.

Mosquito net 19
Blanket 112
Pair of shoes 108
Washing machine 78
Air conditioner 49
Electric fan 180
Refrigerator 127
Computer 41
Mobile phone 169
Fixed phone 45
Radio/transistor 129
Television/satelite dish 187
Private bicycle 37
Private motor cycle 61
Private Car 23

0 20 40 60 80 100 120 140 160 180 200

Figure 3-3 Things that respondents possess in the household *multiple response (no. of respondents)

5) Spread of diarrheal diseases

Respondents were asked on whether or not any members of the family have experienced
hospitalization due to diarrheic diseases. Figure 3-4 shows the results. Most of the
respondents could not anymore remember when was the last time a member of the family
have experienced diarrheic diseases. Only few (17) have experienced diarrheic diseases
once a year. This result may imply that as of the moment, there is not much contamination
in the water supply yet. The availability of a purified drinking water now-a-days may have
contributed to a more safe drinking water that is why diarrheic diseases are not anymore
that prevalent.

Could not remember when 178
Once a month 2
Once a year 17
Once for every six months 1

Others 2

0 50 100 150 200

Figure 3-4 hospitalization due to diarrheic diseases (number of respondents)
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The next figure shows the some social problem that is experienced by the household within
the community. Figure 3-5 shows the results. It was revealed that the most prevalent social
problem they have experienced in their community is the presence of solid waste that are
scattered in public places or accumulated in drainage. This is the main cause of flooding
(the second in rank) which is a frequent occurrence in the area whenever there is a strong
pouring of rain. Furthermore, it also not surprising to observe that no job / source of
income remains a social problem to most of the people. Although government have
problems that would create more employment people, still only few got hired because of
the needed skills for the job. While these top 3 social problems remain to be unsolved,
others could not decide on which of these social problems they would consider as the
biggest. Instead of choosing just one problem, they considered 2 or more problems as the
issues they have experienced in their community.

violence

theft

no job/ source of icome

bad road conditions

outbreak of epedemic disease
Flooding

No stable supply of electricity
No stable supply of water
environmental water pollution
solid waste are scattered in public places
others

None

Figure 3-5 Social Problems encountered by the respondents (number of respondents)

Aside from being a residence, respondents were asked if there is any other purpose of the
house they are living. Figure 3-6 shows the results. As revealed in the figure, most of the
respondents used their house exclusively for residence only as indicated by 175
respondents. However, there were others who maximized their place and use a space for
small eatery (carenderia), while others have small shops and others offer their residence for
rental or boarding house.

8
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Residence only 175

Residence with restaurant 2

Residence with small shop 11

Other 12

0 50 100 150 200

Figure 3-6 Purpose of house aside from residence (number of household)

In this question, respondents were asked at the same time observation was employed to
determine the type of dwelling of the respondents. Type of dwelling refers to the floor area
of the residence, whether it has one or multi-floor dwelling. Figure 3-7 shows the results.
Majority of the residences surveyed have only one floor type of dwelling with 116 of the
respondents. This was followed by residences that have more than one floor (2 or 3 floors)
type of dwelling. In a place where space is so limited, like within the city setup, people are
beginning to discover the importance of having a multi-story house in order to save and
maximize the little space that they have.

Apartment 2

House: Multi-Floor 82

House: One floor 116

0 20 40 60 80 100 120 140

Figure 3-7 Type of dwelling (no. of household)

After determining the type of dwelling that respondents have, they are asked as to the
number of rooms they have in their house. Figure 3-8 has the results. It was found out that
about 64% of the respondents have three rooms or more in their dwellings. The others
have two and one room with 42 and 31 respondents respectively.
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One room

Two rooms

Three rooms

Four rooms

More than four rooms

52

38

37

20 30 40 50 60

Figure 3-8 Number of rooms and other living service rooms (no. of households)

3-1-3 Results
3-1-4Water and Sanitation

1) Monthly fee for MCWD water provision

The next figure reveals the average monthly expenses of the respondents related to water
consumption (excluding mineral water used for drinking).
herein includes expenses for water used in kitchen, washing, and toilet. These expenses
may be reflected in their bills if they are MCWD subscribers. Figure 3-9 reveals the results.
As the figure revealed, more of the respondents paid around 250.00 pesos per month for
water consumption which is more or less the minimum amount paid to MCWD. This was
followed by those who paid around 500.00 pesos per month. Therefore, most of the
respondents (sum of 250.00 and 500.00) paid around 500.00 pesos monthly for water

consumption.

More than 1000 Php
~1000 PhP

~750 PhP

~500 PhP

~250 PhP

Less than 50 PhP
Not paid

71

15

20 30 40 50 60 70 80

Figure 3-9 Average monthly expenses in water (in Philippines peso)
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2) Cost for septage removal service

Currently, respondents are not paying a monthly fee for the cost of septage removal
because such service will only be availed and paid during the actual removal of the sludge.
However, this question asked the respondents to give estimated monthly expenses related
to sanitary activities. Sanitary activities relates to disposing of sludge to the septic tank,
maintenance of pipes, water used in the toilet, and water used in kitchen for cooking. Figure
3-10 shows the results. More than fifty percent (50%) or 108 out of 200 respondents did not
spend any amount for sanitary activities every month. For those who have indicated their
answers on the other hand, gave an estimated amount based on their monthly water
consumption bill.

More than 500 Php
~500 PhP
~300 PhP
~200 PhP
~100 PhP

Less than 20 PhP
Not Paid 108

Other

0 20 40 60 80 100 120

Figure 3-10 Average monthly expenses for sanitary activities (in Philippine peso)

3) Government Services and facilities

Government provides necessary drainage and canals in strategic places in order to prevent
floods in the area. However, even with the presence of these infrastructures and facilities,
respondents were asked on what are the improvements that they would want to expect
more from the government in relation to sanitary fields. Figure 3-11 has the results. As
revealed in figure 7, more than fifty percent (50%) of the respondents said that an
improvement on the condition of the drainage is of primary importance. Considering that a
lot of areas are flooded during rainy season, this is the area where government should
improve their services. Although, looking at the situation, it is more on the residence call to
make sure that their drainage are passable with water. Most of the time, because of the
indiscriminate disposal of garbage by the people, most of the plastic thrown in the canals or
drainage block the water that passes through it therefore causing flooding in the area.
Another area that public service should improve more is to lower the price of withdrawing
sludge. Since this service (withdrawing of sludge) is currently done by private agencies, it is
that not affordable for most of the people (cost of sludge withdrawal by private sector
shown in table 3-5). The table shows that for every withdrawal of septic tank content, one
has to pay around 2500 pesos per truck (with 6m> capacity) within 20 meters from the
location of the truck and additional fee of between 300-500 pesos for every 5 meters in
excess of 20 meters. Furthermore, if the customer decides to have the septic tank cleaned
by the provider, an additional cost of 4,500 pesos for cleaning the septic tank shall be paid.
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Therefore, if the government can create programs and strategies that would lessen the cost
of withdrawing sludge, more people would be encouraged to withdraw their sludge
frequently and therefore minimizes soil and water contamination.

Table 3-5 Cost of withdrawing septic tank by private sectors (amount in Philippine peso)

Provider Amount Additional Cost Cleaning

Septic Tank Services 1 | 3000/truck for 20 meters 500 / 5 meters of excess

Septic Tank Services 2 2500 / truck for 50 meters 300 / 6.3 meters of | 4,500
excess

Septic Tank Services 2 2500 / truck for 50 meters 300 / 6 meters of excess 4,500

Construct new sludge treatment facility which is
operated appropriately

Decrease the generation of water borne disease

Improve the condition of the drainage 123

Improve the water quality in the water
environment such as river, pond and sea

Increase the number of private agencies or
government sector for sludge collection

Lower the price for withdrawing the sludge

Prevent the smell generated from sewage

Other 11

0 20 40 60 80 100 120 140

Figure 3-11 Improvements for Public Service regarding Sanitary Field

4) Payment for Additional Government Service

After choosing the kind of improvement that respondents expects from the government,
they were asked if they are willing to pay an additional fee for such service/s and how much
are they willing to pay. Figure 3-12 and table 3-6 reveals the results respectively.

B No intention to pay

M Intend to pay

Figure 3-12 willingness to pay
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This is the problem with the society, they would want to improve the public service, but do
not want to pay additional fee for such service. It seems that they just want to have it for
free. As revealed in figure 3-12, most of those who indicated an additional service
improvement from public have no intention to pay more. So the next question would be,
where should the government get the needed funding to provide these additional services
to the people?

On the other hand, for those who indicated that they are willing to pay additional fee for the
service/s, can only afford to pay not more than 180.00 pesos for such service as indicated by
the sum of 16 and 24 which is around 68%. Others though could not estimate the amount
but nevertheless willing to pay for the additional services and probably wait for the
appropriate computation.

Table 3-6 additional fees for the service

Additional Fees for Service (in

pesos) Frequency
90 and below 16
91 to 180 24
181 to 270 1
271to 360
361 and above 1
Could not estimate 17
TOTAL 59

5) Water Equipment source

Respondents were asked as to the kinds of water equipment that they own in their
residence. Figure 3-13 reveals the results. As revealed in the figure, most of the
respondents have their own water meter connected to a service provider whether MCWD
or their own local water provider. But even though they have their own water meter,
others still prefer to have their own storage tank most especially for elevated areas where a
schedule water interruption is more frequent. Others have their own deep well as a main
source of water.

Water meter 178

Storage tank for receiving water from water supply
agency

Storage tank for receiving rainwater 4

Deep Well 24

0 20 40 60 80 100 120 140 160 180 200

Figure 3-13 Kinds of water equipment *multiple response
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6) Toilet type

Respondents of the survey were asked as to the kind of toilet that they have. Whether it is
flushed toilet or not. Figure 3-14 has the results. Almost all of the respondents said that they
are using flushed toilet in their residence with 99% of the respondents. With this 99% flush
kind of toilet, around 82% or 163 of them used water tank / jar and dipper, or water pots for
cleaning defecation and bowl.

1%

M Flush toilet

H Vault toilet

99%

Figure 3-14 Kind of toilet

7) Water used in cleaning the toilet

In cleaning the toilet, respondents were asked on the kind of water do they use. Figure 3-15
reveals the results. Most of the respondents used water from MCWD in cleaning the toilet
while others used water from deep wells and other local water service provider.

Water from MCWD 159

Rain Water 4

Other 50

0 50 100 150 200

Figure 3-15 Kind of water used in the toilet (*multiple response)

3-1-5 Wastewater discharge and septic tank

In this question, respondents were asked as to the kind of sanitary equipment that the
house have. Sanitary equipment in this context refers to the availability of septic tanks or
latrine or cesspit, and drain pipes. Figure 3-16 shows the results. Most of the respondents
have both drain pipe and septic tanks or latrine or cesspit but waste waters from kitchen are
discharged into canal or drainage while only waste from toilet bowls are discharged into the
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septic tank or cesspit. On the other hand, some of the respondents have septic
/latrine/cesspit only therefore all household drain pipe are connected to the tank that could

probably make the tank full faster.

Only drain pipe discharged into canal, drainage
/ public water environment such as river and
pond

Both drain pipe and septic tank / latrine or
cesspit are installed and both wastewaters are
discharged into canal, drainage / public water

environment such as river and pond

Only septic tank / latrine /cesspit

No wastewater treatment facility

0

20

40

60 80

100 120 140 160

Figure 3-16 kind of sanitary equipment owned by the household

Respondents were asked on the outlet of their waste water at home. Table 3-7 has the

results.

As revealed in the table, most of the waste water from the kitchen was discharged to a
canal, drain, or even rivers. But for toilet wastewater, more particularly those coming from
the toilet bowl; these were disposed into the septic tank /cesspit/latrine.

Table 3-7 Waste water discharged

Water Source Kitchen | Washing Clothes | Body Washing Toilet Other
Public Sewer Pipe 0 0 0 0 0
Septic Tank/Cesspit/Latrine 6 5 13 195 0
Canal, Drain, River, etc. 192 191 184 5 0
Directly soaked into ground 2 4 3 0 6
Other 0 0 0 0 0

Respondents were asked whether they own a septic tank or cesspit/latrine as a wastewater
storage facility. This question was explained to them especially the difference between a
septic tank and a cesspit/latrine. Figure 3-17 reveals the results. Out of 200 respondents, a
total of 195 respondents own an enclosed waste water storage facility. Of these, 130 or
65% own a septic tank while 65 or 32.5% owns a cesspit/latrine.
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_2.5%

M Septic Tank
M Cesspit/latrine
Other

Figure 3-17 Kind of waste water storage facility

Those who indicated that they have septic tank, cesspit or latrine, were asked for an
estimate of the volume of the tank. To get an estimate, actual survey of the area where the
tank is located is done. This is also to determine the area or location of the septic tank, then
estimated length, width, and depth were asked from the respondents. Table 3-8 shows the
results. As revealed in table 3-8, the average size of the household’s septic tanks or cesspits
was about 5.37 cubic meter. Although, it is surprising to see a very small septic tank with
only 0.11m>, but looking at the data, it was very deep. It was just that it has a very small
length and width that made the volume as such. On the other hand, the maximum size of
the septic tank surveyed was 18.16 cubic meter. This septic tank is owned by a respondent
who has a business or apartment for rent where at least 20 people are using it.

Table 3-8 Volume of the septic tank

3)

Range (in m Frequency
1 and below 6
11to2 9
2.1to3 49
3.1to4 37
4.1 and above 89
cannot estimate 5
TOTAL 195
Mean 537m’
Maximum 18.16 m*®
Minimum 0.11m?

Putting disinfectant to the sanitary equipment is very important because it can prevent
water borne diseases that causes diarrhea and even stomach infection. In this question,
respondents were asked on how often they disinfect their sanitary equipment. Figure 3-18
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has the results. Most of the respondents continuously disinfect their sanitary equipment
with 117 of the respondents. While it is surprising to see group of respondents who never
put disinfectant into their sanitary equipment, others put disinfectant more frequently like
once a week or twice a week, while others could not anymore remember when the last time
they put one.

Continuosly put into facility 117
Once a month 5
Once a year 11
Never put into facility 15
Only when epidemic diseases is generated 3
Other 45
0 20 40 60 80 100 120 140

Figure 3-18 Frequency of disinfecting the sanitary equipment

This question reveals on whether or not respondents have experienced withdrawing sludge
from their septic tank. Let us see the result on figure 3-19. Considering that some of the
septic tanks are bottomless, meaning do not have flooring or bottom slab, it is not surprising
to see that most of the respondents have never experienced withdrawing a sludge from
their septic tanks. Although, they would say that they are using a closed-type septic tank,
the fact that they have never experienced withdrawing sludge for a long period of time,
simply means that water from the tank are absorbed by the soil which could pose a great
risk to the environment. The absorption of these wastes to the soil could contaminate
water supply pumped by a deep well.

More than once a year 1
Once a year 3
Once for every 3 years or more frequent 9
Once for every 5 years 21
Never 133

Others 28

0 20 40 60 80 100 120 140

Figure 3-19 Frequency of withdrawing sludge

Those who have experienced withdrawing the content of their septic tank were asked on
the agency that did the withdrawal of sludge. Figure 3-20 has the results. Most of the
respondents who have experienced withdrawal of sludge from septic tanks availed the
service from a private sector. Since this service is not yet offered by the government, the
private sector has the monopoly of offering sludge withdrawal services to the household.
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Private Sector 59
By our family 1
By our family together with our community 1

Other 1

0 10 20 30 40 50 60 70

Figure 3-20 Agency requested to withdraw

Withdrawing sludge from a septic tank is not that affordable for many (actual amount were
presented in the table above, Government Services and Facilities). But how much does it
cost for respondents to empty a septic tank by a private sector? Table 3-9 has the range of
costs involved. Most of those who experienced withdrawal of sludge from septic tank paid
around 2,000.00 to 5,000.00 pesos. This is the average amount charged by private sectors
engaged in sludge withdrawal service. Though the amount would also matter depending on
the distance of the septic tank from the road where the truck is located. The farther the
house from the truck, the more expensive is the charged as it is computed based on
distance.

Table 3-9 Cost paid to withdraw sludge

Price Range
(in pesos) Frequency
2800 and below 27
2801 to 5600 23
5601 to 8400

8401 to 11200
11201 and above

Could not determine
TOTAL | 62

There are certain rules and ordinances that require households to frequently withdraw
sludge from septic tanks. But was these followed by the households? Let us see the results
in figure 3-21 when respondents were asked on the reason/s for withdrawing the sludge.
The most obvious reason why a household need to withdraw sludge from the septic tank is
because the tank became full. Since sludge withdrawal is an expensive service, therefore
households find no reason for withdrawing sludge more frequently as long as it is not yet
full.
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To comply with the regulation or to keep
conditions good

Because odor was generated from the tank 1

Because the tank became full of sludge 59

0 10 20 30 40 50 60 70

Figure 3-21 Reasons for withdrawing sludge

In order for easy withdrawal of sludge, septic tanks must have a hole or opening with a
cover that is big enough for a hose to be inserted when withdrawing sludge. Figure 3-22
shows the statistics of the survey. More than majority of the respondent’s septic tanks are
equipped with an opening with a cover with 89% or around 178 of them. Without the
opening with cover, it would be very hard to withdraw the sludge from the septic tank. If
this is the case, then, a hole must be made where the hose will be inserted.

For Cebu City alone, out of 91 respondents 82 or 90.1% has an opening with cover in their
septic tanks as revealed in table 3-10.

Table 3- 10 Cebu City Area

Frequency

Yes. Opening with cover is installed on the septic tank etc. 82 90.1%

M Yes. Opening with cover is
installed on the septic
tank etc.

B No. Opening with cover is
not installed on the septic
tank etc.

Figure 3-22 Whether or not septic tanks have opening with cover

Figure 3-23 reveals the location of the septic tank / cesspit of the household. Most of the
septic tanks of the respondents were located outside the building or house with 114. There
were some of them have their septic tank directly under the toilet, while others have them
under the floor under than toilet or kitchen. When septic tanks are not located outside the
house, it can cause so much inconvenience on the household members because of the dirt
and smell that it can emit. Furthermore, when time of sludge withdrawal comes, the
process can further because more inconvenience to the household.
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Under toilet 41

Under kitchen 4

Under floor other than toilet/kitchen 21
Outside of building/house 114
Other 16

0 20 40 60 80 100 120

Figure 3-23 Location of Septic Tank

Upon learning that respondents own a septic tank, they were then asked on whether or not
the septic tank has a bottom slab (concrete flooring) or not. Figure 3-24 has the results.
Most of the respondents said that their septic tank is equipped with bottom slab with 150
answers. However, the result may be somewhat contrary on the previous answers of the
respondents considering that most of them have not experienced withdrawing sludge from
the septic tank. Now, if the average size of the septic tank is around 5m?, then it should not
take long enough for the septic tank to become full which therefore need a withdrawal of
sludge. With this, one factor that made the septic tank not being full even in a long period
of time is because the septic tank is divided into two compartments. One compartment
stores the solid waste while the other one contains the liquid with which has no bottom
slab. Therefore, only one compartment (where the solid are stored) may have a bottom
slab while the other one has none which may directly soak to the ground.

On the other hand, respondents may have mentioned that there is a bottom slab of their
septic tank but probably, they were not so sure if it is indeed concrete or just soil.

Yes. Septic tank is equipped with
150
bottom slab
No. Septic tank has no slab - 37
Unknown I 7

Other 2

0O 20 40 60 80 100 120 140 160

Figure 3-24. Whether or not septic tank has bottom slab

For those who have experienced withdrawing a sludge, they were asked if they have
experienced observing effluent from septic tank and what is there impression of the
effluent. Figure 3-25 shows the results. Most of the respondents have never experienced or
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observed an effluent from a septic tank and therefore could not say anything on the quality
of such. Nevertheless, those who have observed have a good feedback on the effluent and
said that the effluent’s quality is relatively good and acceptable.

No experience and unknown the
. 136
effluent quality
Bad quality of effluent I 11

Good or relatively good (acceptable)
. 27
quality of effluent

Other - 22

0O 20 40 60 80 100 120 140 160

Figure 3-25. Experience of observing effluent from septic tank

Considering that most of the respondents have not experienced withdrawing their sludge
for a long period of time, this question would somehow open their minds on the possibility
of frequently emptying their septic tank than what they usually do. What is their take about
this? Figure 3-26 has the results.

The plan of more frequent de-sludging of septic tanks got a positive feedback from the
respondents. Most of them, around 175 (sum of 119 and 56) were in favor of the
desludging of septic tanks every 3 to 5 years, however, few considers the price to be paid for
them to make a concrete decision. With this, proper strategy on pricing must be carefully
considered in order not to burden the consumers for such service.

Yes, definitely 119

Yes, but depending on price to be paid 56

No, it can be managed by myself 2

No, not necessary for public sector
activity

Other 14

0O 20 40 60 80 100 120 140

Figure 3-26. Possible de-sludge within 3-5 years
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This question asked the respondents if they would allow workers who will de-sludge their
septic tanks to enter the house during desludging. Figure 3-27 reveals their answer.
Although more than half the respondents would allow entry of workers to de-sludge inside
the house, a schedule must be set before the actual desludging. This is to ensure proper
coordination and monitoring of the whole process to prevent any untoward incidents to
happen.

Yes, any time 60

Yes, but schedule should be informed in

101
advance

No, it should be done from outside of 23
my housing plot (I will assist the work...
No, not necessary for such de-sludge

. 10
service

Other 2

0 20 40 60 80 100 120

Figure 3-27. Entry of workers for de-sludge
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3-1-6 Conclusion

Proper septage management is not the sole responsibility of the local government unit but a
concern for the basic unit of the society, the family. Whether how big or small the waste is,
when not properly disposed, treated, and withdrawn, it will contaminate the ground leading to
a bigger concern, health problems.

This study revealed that, though most of the households in the area have their own waste
water treatment facility (septic tank or cesspit); this was not properly managed and maintained.
The fact that most of them have never experienced withdrawing sludge from their septic tank
would imply that they are more reactive than proactive. Meaning, they will only withdraw their
septic tanks when it becomes full when in fact, it should be withdrawn regularly and cleaned.
On the other hand, while others would want a regular withdrawal of sludge from their septic
tank (like: within 3-5 years), the cost of such service is of important consideration. This is
where the intervention of the government should come in. Considering most, if not all services
related to withdrawal of sludge is monopolized by the private sector, the services tends to be
expensive and unaffordable to most residents in the area.
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3-2 For Farmers

After determining the septage management practices of the different households in the
selected cities and municipalities of Cebu, this study aims to determine on whether the treated
sludge-turned fertilizer from different households will have a potential market for farmers.
More particularly, this study aims to determine the interest of farmers in using compost coming
from treated sludge taken from household septic tanks.

Farmers play an important role in our daily life. The vegetables that we eat, the meat that we
savour, and the rice that will make us full, we owe it to them. But what does a farmer have to
do in order to bring all these food to our table? Does all the risk of using pesticides and
chemical fertilizers give them enough benefits? These and some other activities that a farmer
needs to do in order to provide food to the table is described in this study.

Fertilizers, both chemical and organic, are important source of nutrients for plants and
vegetations. When applied moderately, this can further enhance the growth of plants; make
the soil more fertile, and therefore increase harvests and productivity. Farmers turn to these
fertilizers because these substances contain plant nutrients such us nitrogen, phosphorus, and
potassium.

Chemical Fertilizers act fast in providing nutrients needed by plants. They can be absorbed by
plants more quickly than organic fertilizers; thus making the plants becomes lush and green
faster. Therefore, if there is a need for quick and faster way for plant nourishment, chemical
fertilizer may be the best option as this provides nutrients to plant immediately.

Organic fertilizers on the other hand release nutrients more slowly than chemical fertilizers.
The benefit of such process is that it provides a steady and continuous flow of nutrients; thus
make the plants grow bigger and stronger. This allows plants to hold nutrients and water with
ease, which would encourage plant growth (www.ehlingerlawn.com)

While both organic and chemical fertilizers have its share of advantages and disadvantages,
these two are indispensable to a farmer’s life. Farmers cannot simply rely on the natural
nutrients present in soil because there is no assurance of a better harvest. Therefore, with the
introduction of this new form of organic fertilizer in Cebu, compost from treated household
sludge, it is hoped that farmers will have better access to this kind of fertilizer at price that is
affordable.

3-2-1 Methodology

This study made use of descriptive survey method. The design is deemed appropriate for the
survey since this study describes the farmer’s activity when it comes to maintaining their
farmland. In order to gather relevant data, a self-made instrument that served as an interview
guide was used and administered to the respondents. Before the actual implementation of the
survey, a dry-run of the instrument was done in order to determine whether it captures the
data needed in the survey. Part of the dry-run was also to determine the length of time to
finish the survey of one respondent.

3-2-2 Questionnaire and interview contents
Please see Annex 5-1-2
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3-2-3 Survey area

The survey was conducted in three (3) municipalities and three (3) cities of Cebu. The
municipalities includes: Consolacion, Liloan, and Compostela; while the cities were Talisay,
Cebu, and Mandaue. However, due to non-available farmers in some survey areas and others
have a very small farm, only Cebu city, Talisay City, and Compostela farmers were surveyed and
interviewed. These farmers are located in the mountain areas. Although these areas are
accessible enough, field interviewers have to go to the place using a motorcycle for more
mobility and convenience. In the conduct of the interview, most of the time, farmers are
interviewed in their farmlands. Field interviewers introduced themselves to the respondent and
asked a little time to conduct the interview. Once consent is given, the interview commences.
Respondents were very cooperative in the conduct of the survey and share their experiences as
a famer.

3-2-4 Respondents of the Study

The respondents of this study were the selected farmers of the municipalities and cities of
Cebu. There were six (6) areas where the survey was supposed to be conducted. List of
farmers from these areas were gathered from the Agricultural office of the Local Government
Unit. But for those who were not able to provide the researchers with the list, the researchers
proceeded to the area where farmers would normally cultivate their farms. Respondent
farmers were chosen based on a single criterion, that is: they should have at least a one (1)
hectare farm land. This is to ensure a bigger amount of fertilizers used in the farm. After a
successful interview with a respondent farmer, the field interviewer would ask the same farmer
for a referral to other farmers who at least own a 1 hectare farm. During the entire conduct of
the survey, field interviewers made sure that there are variations of the crops cultivated by the
farmers. As much as possible, there must be a representative farmer who is cultivating flowers,
vegetables, and fruit trees. This is to determine the different types of fertilizers used in the
farm.

25

A-6-5-28



3-2-5 Result

This section presents the results of the survey conducted in the three municipalities.
Although, six (6) municipalities were identified as survey environment, factors like: limited
farmland and conversion of agricultural to industrial or residential land reduced the
environment to three (3). Of the six survey areas (Talisay city, Cebu City, Mandaue,
Consolacion, Liloan and Compostela), only in Compostela, Talisay, and Cebu City where the
survey was conducted. Results are presented in charts and tables depending on the nature of
data. Simple percentage analyses are employed to give more meaning on the results.
Location of Farmers
Farmers located in six Local government Units were the identified respondents of this survey.
However, due to reasons like: limited farmland (since one criterion for a respondent to qualify is
having at least 1 hectare of farm land) and no available farmers in the area, limited the survey
to two cities and a municipality. These two cities were Cebu and Talisay City, while the lone
municipality is Compostela located in the northern part of Cebu. Figure 3-28 reveals the
proportion of the respondents taken from each area. A total of 30 farmers were interviewed in
the study. As the figure revealed, most of the farmers were coming from Cebu city, followed by
Compostela, and Talisay City. Cebu city is composed of 80% mountain (cebucity.gov.ph), which
made a haven for more farmers in the province. Most of these farm lands are located in the
mountain area where farmers cultivate at least 1 hectare lot.
A total of 30 farmers were interviewed in the study. Most of these farmers were coming from
Cebu city, followed by Compostela, and Talisay City. Cebu city is composed of 80% mountain
(cebucity.gov.ph), which made a haven for more farmers in the province. Most of these farm
lands are located in the mountain area where farmers cultivate at least 1 hectare lot.

Figure 3-28 Location of Farmers

Respondents of the survey were farmers who own or cultivate at least 1 hectare lot. This
criterion is set as these farmers utilized more fertilizers than those with small area. Table 3-11
shows the descriptive results of the lot area of the farmers. A total of 52.3 hectares of
agricultural lot were cultivated by the respondent farmers in the study. Of these, most of them
own a 1 hectare area where they plant different varieties of flowers and vegetables. There was
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one (farmer) who owns an area of 7 hectares with which at least three types of vegetables were
planted, while few on the other hand have more than 1.5 hectares of land. On the average,
farmers surveyed have an area of 1.45 hectares where they cultivate their crops.

Table 3-11. Lot Area of the Farmers (in hectares)

Indicators Area (hectares) Frequency
Minimum 1 24
Maximum 7 1

Average 1.45

Total 52.3

Respondents were asked on the type of crops they cultivate in their farm. Table 3-12 reveals
the results. It was found out that the top 5 crops cultivated by farmers in the three
municipalities were mostly vegetables. Second in the rank is a mango tree plantation which
would normally occupy a large area. Mango fruit is a major product in Cebu which comes in
different packaging and therefore it is no surprise that it comes second in the rank.
Nevertheless, there were variations of crops from cut flowers, vegetables and others that were
planted in their farms.

Table 3-12. Types of Crops (sorted from highest to lowest)
Type of Crop Frequency
Eggplant
Mango
Sili Espada
Banana
Corn
Tomato
Asther
Cabbage
Cucumber
Pechay
Rose
Alugbate
Coconut
Wonder White
Ampalaya
Beans
Lettuce
Letuce
Okra
Rice Field
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Baguio Beans
Cacao
Cauliflower
Chinese Cabbage
Chinese Kangkong
Daisy

Dragon Fruit
Eugenia

Foxtail Palm
French Beans
Malunggay
Monggo

Orchid

Parsely

Picarra

Porea
Rambotan
SibuyasDahonan
Spring Onion
Squash

String Beans
Sweet Potatoes
Virginia

Yellow Boss
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When farmers were asked as to the weight of their harvests per year, some if not most
of them do not anymore weigh their harvest. Cut Flowers for examples are not weighed when
harvested but rather tied in bundles while others have it in per piece basis. However, to get a
glimpse of their harvest, they were asked for an estimated weight for each bundle or piece of
harvest. Table 3 has the results of the annual yield of the different crops. Table 3-13 revealed
that most of the harvests of the farmers weigh less than 1400 kilograms per annum. These
harvests were coming from cut flowers, vegetables and fruits which are planted into a 1 hectare

area.
Table 3-13. Annual yield of crops

Range Yield per year

(kg) Frequency
1397 and below 72

1398 to 2794 15
2795104191 2

4192 to 5588 4

5589 and above 6

* frequency refers to the different kinds of harvest crops.
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Maintaining different kinds of crops and squeezing them into a 1 hectare area is not an easy job
for a farmer. Personnel are needed to monitor, water, and harvest the crops. Let us take a
look on how many staff does a farmer has in his farmland. Table 3-14 has the results. Most of
the farmers employed eight (8) staff or less in their farm. An average farm area of 1.5 hectare
would normally need this number of people to manage the farm and at least lessen the
overhead cost. In as much as they would want to employ more people for their farm, as a way
of giving back to the community, farmers are also concerned of the costs that will be involved in
hiring more personnel.

Table 3-14. Number of Staff employed in the farm

Number of Staff Frequency Percentage
8 and below 22 73.33

9to 17 2 6.67

18 to 26 1 3.33

27 to 35 4 13.33

36 and above 1 3.33
TOTAL 30 100.00

Annual Sales is an indicator that the farm is doing well and may get the return of its investment.
After all, the sweat and effort exerted by the farmers will only be put to waste if this is not
monitored and properly accounted. Table 3-15 reveals the results. Considering that most of
the farmers own an average of 1.45 hectare lot, more of them only get an annual gross sale of
118,000 pesos and below. There were few with a very high annual gross sales that can even
reach up to 2 million pesos per annum. Farmers who earns this much are owners of a bigger
farm.

On the average, farmers’ income per annum is around 250,000.00 pesos. Though only few (3)
belong to the average income level, this is due to the fact that data is distorted by two farmers
who have an income of 2million pesos per annum.

Table 3-15. Average Annual Gross Sales

Annual Gross Sales (in pesos) Frequency percentage
118,000 and below 14 46.67
118,001 to 236,000 8 26.67
236,001 to 354,000 3 10.00
354,001 to 472,000 2 6.67
472,001 and above 3 10.00
TOTAL 30 100.00
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Water is Life. The same is true in maintaining a farm. Water is even more important than any
other fertilizer. Now, considering that most of these farms are located in the mountain areas,
how do farmers get water for their farm? Let us look at the results on table 3-16. The number
one source of agricultural water by farmers is from the ground or spring followed by water from
a river or pond. Ground water may be in form of a deep well or spring. This is the blessing of
being in the mountain area because springs and groundwater sources is so abundant, thanks to
the trees. However, for those who are not fortunate enough to find a groundwater or spring in
their area, they have to depend on water from rivers and ponds. The challenge though is how
to bring this water to their farm. For others, whose farms are located below these rivers or
ponds, they can just maximize the law of gravity and divert these waters to their farms when
needed. But for those whose farms are located above the water level, they need machines or
pumps in order to bring this water to their farm.

Table 3-16. Farmer’s source of water

Source of Agricultural Water Frequency rank
Water from groundwater 15 1
Water from River or pond 13 2
Water supply from water supply agency 4 3

*multiple response (some famers may have more than one source of agricultural water)

This question may be a little odd to the respondents considering that most of them sourced
their water from deep well or springs, however, there are cases that they need to spend some
amount just to bring the water into their farm lands. Let us take a look on how much do they
spend for agricultural water on the average, every month. Figure 3-29 has the results.
Considering that most of the farmers used ground and river or pond water, they do not have to
spend anything for such. The challenged though for some is how to bring water to their farm
because there are cases wherein their farm is situated on a higher ground than the water
source. When such is the case, they need to use pumps and other machine to bring up the
needed water. This is where the expense of the water comes in, but only few of them were in
this situation.
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3;10%
2; 7%

M 1500 or less
B More than 1500

None/Free
83%

Figure 3-29. Monthly expenses on agricultural water

Though farmers may find it hard to quantify which one goes to the farm and which one goes to
the household, they were asked to give an estimate as to their monthly expenses for fuels and
electricity in relation to the use of machines and other equipment for their farm. Table 3-17
presents the results. More of the farmers spent an amount of 1,350 pesos and below per
month for their electricity, fuels and others. Considering that most of them do not need to use
electricity to water their farm, these expenses were primarily for lights and machineries (water
pumps) placed on their farm. When it comes to rowing, manual labor is applied therefore not
much were spent on fuel and electricity. But there were farmers with big areas that need to
use special equipment that would require electricity and fuel to operate, and they are spending
a little higher amount for that. On the average, farmers spend around 3500.00 pesos monthly
for utilities and fuels used in the farm.

Table 3-17.Average monthly Expenses on Electricity, fuel and others

Monthly expenses (in pesos) Frequency Percentage
1350 and below 11 36.67

1351 to0 2700 5 16.67

2701 to 4050 3 10.00
4051 to 5400 0 0.00

5401 and above 4 13.33
None 7 23.33
TOTAL 30 100.00
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Agricultural equipment is necessary to at least ease the burden of the farmers. But will the
farmers trade cost for convenience? Let us see the result in table 3-18. As revealed in the table
most of the farmers incur an average annual expense of 14,800.00 pesos and below with
76.67% of the total respondents of the survey for maintenance of agricultural equipment. This
is because most of them own a 1.5 hectare farm on the average and apply manual labor than
machines. On the other hand, farmers that own a big farm land spend more than 50,000.00
pesos for the maintenance of Agricultural equipment.

Annual Expenses for Pesticides

Table 3-18. Average Annual Expenses for maintenance of Agricultural Equipment

Annual expenses Frequency Percentage
14800 and below 23 76.67
14801 to 29600 1 3.33

29601 to 44400 0 0.00
44401 to 59200 0 0.00

59201 and above 3 10.00
Could not estimate 3 10.00
TOTAL 30 100.00

Farmers usually use different types of pesticides for different kinds of crops. These pesticides
are used to protect the crops from pests. However, regardless of the kinds of crops they have,
how much is their average expenses annually on the use of these pesticides? The next table
shows the results. Most of the spent below 20,000.00 pesos annually for pesticides. These
pesticides when applied moderately may kill insects and weeds but the disadvantage is that, it
may also contaminate the soil and could pose harmful effects to human beings. The table
further reveal that farmers used pesticides in their farms in varying degree and amount. Taking
on the individual response of the farmers, on average, they spent around 23,000.00 pesos per
annum for pesticides.

Table 3-19. Average Annual Expense for the use of Pesticide

A-6-5-35

Range frequency Percentage
19600 and below 19 63.33
19601 to 39200 4 13.33
39201 to 58800 2 6.67
58801 to 78400 1 3.33
78401 and above 3 10.00
could not estimate 1 3.33
TOTAL 30 100.00
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Fertilizers are necessary in order to maximize the growth of crops. Farmers have the choice of
using organic or chemical fertilizer or may even use both at the same time. Organic fertilizers
such as manure and compost are considered to be as old as the time agriculture started. But
with the introduction of more advance and sophisticated equipment, chemical fertilizers have
been developed and believed to be effective. Most chemical fertilizers composed of nitrogen,
phosphorus, and potassium. These three elements are considered to be important for plant
nutrition. Now, let us look at the kinds of fertilizers used by farmers in Cebu. Table 3-20 shows
the results. As shown in the table, of the two kinds of fertilizers (organic and chemical), it is the
chemical fertilizer that is widely used by farmers. The use of chemical fertilizer is inevitable to
farmers because of the scarcity and limited supply of organic fertilizers. The abundance of
chemical fertilizers which are readily available in the market will give more convenience to the
farmers.

But these farmers do not discount the effect of organic fertilizers as well. The use of chicken
manure and rice husks were the most widely used organic fertilizers in the farm. This is
because, these kinds of organic fertilizers are readily available from poultry and rice farms
respectively. Other poultry houses even offer their chicken manure for free because they also
have hard time disposing the waste of their chicken. So just to dispose their chicken waste,
they will contact a farmer and arrange with them schedule of pick-up for the manure, for free,
and it is up to the farmer to make arrangement for transportation. But the same set-up may
not be applicable for rice husks because these are sold to the farmers for a certain amount.

Table 3-20. Fertilizers used for crops

ORGANIC CHEMICAL
Name Annual Name Annual
Consumption (kg) Consumption (kg)

18-46-0 (Diammonium

Chicken Manure 6450 phosphate ) 6000

Rice Husks 5000 Urea 4600

Black Soil 3600 14-14-14 (NPK) 3050

Pig Manure 300 Perfect 1950

Urea 50 Yara 1570

CltcAgritech 8 Pulyar 600
Potassium 550
Winner 300
Plant Vitamin 250
21Sulpag 200
Activa 150
Asin 150
Amonium 50
Philphos 50
Buswak 30
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Whether it is organic or chemical, there will always be cost involved in using fertilizers. From
the price per kilogram, to transportation and application, farmers have to spend in one way or
another. But what will be presented in table 3-21 are estimated expenses of the farmers with
regards to the purchase price or amount of fertilizers. Looking at the table, majority of the
farmers spend 15,000.00 pesos and below in the use of fertilizers with seventeen (17) or
56.67% of the respondents. This is because most of them own a small area of farmland
between 1 to 1.5 hectares only on average. There were others though who spend more than
60,000.00 pesos for fertilizer. On the average, farmers spend around 30,000.00 pesos for
fertilizers used in the farm.

Table 3-21. Average Annual Expenses for the use of Fertilizer

Range (in pesos) Frequency Percentage
15000 and below 17 56.67
15001 to 30000 7 23.33
30001 to 45000 0 0.00
45001 to 60000 2 6.67
60001 and above 4 13.33
TOTAL 30 100.00

Even though respondents have been using organic and chemical fertilizers for their farm, they
were still asked if they would be interested of using treated compost as fertilizer. Figure 3-30
reveals their answer. Almost all of the respondent farmers (29 out of 30 or 97%) said that they
are interested in the compost that is produced by sludge from domestic waste water
treatment. However, a single farmer who opted not to try it for now had a bad impression
about using compost made from human excreta and he will only be persuaded to use it once it
is proven safe already.

W YES
mNO
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Figure 3-30. Whether or not respondents are interested to use compost as fertilizer

Those who indicated that they are interested to try the compost produced by sludge from
domestic waste were asked on the amount per kilogram they are willing to pay for the
compost. The next table presents the results. More of the farmers were willing to pay
between 20-33 pesos per kilogram of compost to be used as fertilizer in their crops. However,
it also noteworthy to look into a much higher price since more than 50% of them were willing
to pay an amount of more than 34 pesos per kilogram. But on the average, farmers are willing
to pay around 58 pesos per kilogram of the compost.

Table 3-22.Farmers capacity to pay per kilogram of compost

Range Frequency Percentage

Below 20 pesos 2 6.90

20 pesos — 33 pesos 10 34.48

34 pesos — 47 pesos 8 27.59

48 pesos — 61 pesos 0 0.00

61 pesos — 75 pesos 7 24.14

Above 75 pesos 2 6.90

TOTAL 29 100.00

*in computing for range, two (2) values were not part of the computation as they are
considered an outlier of the values. These values fall under above 75 pesos range.

3-2-6Conclusion

Using fertilizers has been part of the farmer’s life since time agriculture has begun. These
fertilizers do not only give farmers monetary benefits but also a sense of security that they can
always harvest more from what they have planted. Even with the existence of these chemical
fertilizers in the market, farmers are still interested to use the organic one, which is abundant
from treated sludge of the different households. Once all these domestic wastes are treated
and properly handled, there is a bigger market out there that are willing to make it a try and
hope that it will further enhance their yield and productivity.
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5 Annex — QUESTIONNAIRES
Annex 5-1-1
(Household Survey Questionnaire)

Survey on the Septage Management Project for Metro Cebu

Water District’s Service Area

SECTION A1-2: RESPONDENT’S PROFILE

Name of LGU

Name of Barangay

Name of Community / Household Head

Name of Enumerator

Date of Interview

Time Interview Started

Time Interview Ended

Respondent’'s Name & Contact Number

Enumerator's Name & Signature

Supervisor's Name & Signature

The questions in this survey are to be administered to the randomly selected households in each of the
objective area

AT-37

A-6-5-40



200.

201.

202.

203.

SECTION A1-2: SOCIAL SURVEY REGARDING HOUSEHOLD
General ltems;

How many people from each age range are there in your household? Please indicate below
Age group (Years) Male Female Number of persons
0-5

6-11

1217

18 -21
22-271
28-33

34 -39

40 - 45

46 - 51

52 -57

58 - 63

64 and above

What kind of religion does your family believe? Please indicate below.

Economic Condition
What is the main source income of your household? You can choose one.

Wages and salaries / employed
Other: Please indicate

1. Crop farming

2. Animal husbandry (livestock sales, milk sale)

3. Fishing

4.  Manufacture of Industrious Product Name of Product:
5. Shop owner

6.

7.

Where do you spend your household income most? You can choose three (rank 1-most to 3-least).

1. Food

2. Education

3. Health

4.  Clothing

5. Utilities™

6. Transportation
7. Personal care
8.  Housing™2

9. Recreation
10. Other

21 Utilities include water, solid waste, and energy source for lighting and cooking, such as electricity,

gas, kerosene, charcoal and firewood.
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204.

205.

206.

207.

52

and cleaning articles
What items does your household own? Please choose one or more.

Private car

Private motor cycle
Private bicycle
Television/satellite dish
Radio/transistor
Fixed phone
Mobile phone
Computer

. Refrigerator

10. Electric Fan

11. Air conditioner

12.  Washing machine
13. Pair of shoes

14. Blanket

15. Mosquito net

WooNIORLN—~

Sanitary Condition;
How often do members of your family go to the hospital due to diarrheic diseases? Please choose one.

1. Once a month

2. Once for every six months
3. Onceayear

4.  Once for every two years
d.

Could not remember when

How much is paid monthly for water used in kitchen™!, washing (clothes, dishes, body) and toilet on the

average? Please choose one.

1 2 3 4 5 6

Not Paid Less than 50 | ~ 250 PhP | ~ 500 PhP | ~ 750 | ~ 1000 | More  than

PhP PhP PhP 1000 PhP

1 “Kitchen” means water use for drinking, washing dishes and vegetables efc.

How much is paid monthly for sanitary activity”™! on the average (estimated)? Please choose one.

1 2 3 4 5 6

Not Paid Less than 20 | ~ 100 PhP | ~ 200PhP | ~ 300 | ~500 PhP | More  than

PhP PhP 500 PhP

21 “Sanitary activity” means disposing sludge of sewer pipe and septic tank efc.
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208. What kind of improvements do you expect for public service regarding sanitary field. Please choose one

209.

210

or more.

N LWN =

Lower the price for withdrawing the sludge

Increase the number of private agencies or government sector for sludge collection
Construct new sludge treatment facility which is operated appropriately.

Prevent the smell generated from sewage

Decrease the generation of water borne disease

Improve the condition of the drainage

Improve the water quality in the water environment such as river, pond and sea.
Other ( )

How much are you willing to pay more for the additional service described in 2087 Please choose one.

1. No intension to pay more for the additional service
2. Intend to pay additionally for the additional service;
Intend to pay additionally for one month (PhP)

Social Problems;

What is the biggest social problem for your family? Please choose one.

©CooNORLN =~

Violence

A large number of theft

No job / source of income

No primary school

Bad road condition

Outbreak of epidemic diseases

Flooding

No Stable supply of electricity to no supply at al
No stable supply of water to no supply at al

10 Environmental water pollution by domestic or industrial wastewater

1.

Solid wastes are scattered in public place or accumulated in the drainage

12. Other ( )
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SECTION A2: SURVEY FOR WASTEWATER CONDITION ON EACH HOUSEHOLD

General ltems;

300.  How many people are living in your residence? Please indicate below.
People.

301.  Does your house have another purpose aside from a residence? Please choose one.

1. No. Only for residence

2. Yes. Residence with small shop

3. Yes. Residence with restaurant

4.  Other ( )

Type of dwelling
302.  Whatis the type of your dwelling? Please choose one.

1. House: One Floor

2. House: Multi — Floor

3. Apartment

4. Other(Please specify: )

303.  How many rooms (bed rooms and other living and service rooms) are there in your dwelling? Please
choose one.

One room

Two rooms

Three rooms

Four rooms

More than four rooms

RN~

Water Condition;

304.  Are you receiving the water supply service from Metro Cebu Water District (MCWD)?

1. Yes
2. No

305. What kind of water equipment does your house own? Please choose one or more.

1. Water meter ( for measuring water volume received from water supply agency)
2. Storage tank for receiving water from water supply agency

3. Storage tank for receiving water from water truck

4.  Storage tank for receiving rainwater

5. Other

(

)
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Wastewater Condition

306. What kind of toilet does your house have? Please choose one.

1.

2.
3.
4.

Flush toilet

1-a Water pipe is connected to the tank with ball tap in the toilet. By raising the lever or pulling the wire

connected with the tank, cleaning water is gone out and excrement is washed out.

1-b Water tank / jar and dipper, or water pots etc. for cleaning after defecation are put inside the toilet.

Vault toilet (Water is not used after defecation. Water is use only for cleaning toilet pan.)
Do not have own toilet
Other ( )

307. What kind of water do you use in your toilet? Please choose one or more.

1. Water from MCWD

2. Rain Water

3. Water from Pond/River

4. Other ( )

308. What kind of sanitary equipment does your house have? Please choose one or more.

1.
2.

oo

Only sewer pipe connected with public sewer pipe (excluding canal and city drainage)

Only sewer pipe discharged into canal, drainage / public water environment such as river and pond
etc.

Both Sewer pipe and septic tank™! / latrine or cesspit™? are installed and both wastewaters are
discharged into canal, drainage / public water environment such as river and pond etc.

Only septic tank / latrine /cesspit

No wastewater treatment facility

Other ( )

%A

52

“Septic tank” means aerobic / anaerobic wastewater treatment facility with the wall made of
reinforced concrete etc. so that the wastewater inside the facility cannot be leaked and soaked into
the ground. Treated water is finally discharged into sewer pipe. Accumulated sludge is regularly
withdrawn by vacuum truck.

“Latrine or cesspit” means only pit for discharging wastewater. Wastewater is finally soaked into the
ground. Accumulated sludge is regularly withdrawn by vacuum truck.

309. Where do you discharge wastewater of the following sanitary equipment?

Water Source Kitchen Washing Washing Toilet Other
Clothes Body

Public Sewer Pipe

Septic Tank/Cesspit/Latrine

Canal, Drain, River, etc.

Directly soaked into ground

Other Please Please Please Please Please
specify specify specify specify specify
( ) | ( ) () )
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310.

3.

312,

313.

314.

QUESTIONS 310-322 CAN ONLY BE ANSWERED BY RESPONDENTS WHO OWNS A SPECTIC
TANK, CESSPIT OR LATRINE, ETC. IF FAMILY DOES NOT HAVE THEM, SKIP THESE ITEMS.
What kind of wastewater treatment facility dose your house own? Please choose one.

1. Septic Tank
2. Cesspit/latrine
3. Other ( )

Please show us the approximate dimension and volume of septic tank, cesspit or latrine etc..

Dimension

Volume m3

Number of person connected with the tank People

How often is the disinfectant put into the sanitary equipment? Please choose one.

Continuously put into the facility

Once a month

Once a year

Never put into the facility

Only when epidemic diseases is generated
Other ( )

I o

How often do you withdraw sludge or clean inside the tank with vacuum truck. ? Please choose one.

1 2 3 4 5 6
More  than | Onceayear | Once for | Once for every | Others: Never
once a year every 3| 5years (Once for
years  or years)
more
frequent

Which agency does your family request to withdraw sludge / to clean inside the tank? Please choose one.

Public sector

Private sector

By our family

By our family together with our community
Have never withdrawn sludge

Other ( )

S wh =
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315.

316.

317.

318.

319.

QUESTIONS 315-317 CAN ONLY BE ANSWERED BY RESPONDENTS WHO OWNS A SPECTIC
TANK, CESSPIT OR LATRINE, ETC, AND HAVE EVER WITHDRAWN A SLUDGE. IF FAMILY
HAVE NOT DONE THEM, SKIP THESE ITEMS.

How much is paid to withdraw sludge or clean inside the tank with vacuum truck for one time?
Please show us the cost and the approximate volume discharged.

Cost: (PhP)

Volume withdrawn: (m3)

What is the reason you withdrew the sludge? Please choose one.

1. Because the tank became full of sludge

2. Because odor was generated from the tank

3. To comply with the regulation or to keep conditions good
4. Other ( )

Is there an opening with cover on the septic tank, cesspit or latrine, for inserting the hose into the tank and
taking the sludge out of the tank? Please choose one.

1. Yes. Opening with cover is installed on the septic tank etc.

2. No. Opening with cover is not installed on the septic tank etc. So when we clean the inside of septic
tank, we need to make the opening at first

3. Other ( )

Where is your septic tank / cesspit is located? Please choose one.

Under Toilet.

Under kitchen.

Under floor other than Toilet / Kitchen
Outside of building / house

Other ( )

RN~

Is your septic tank equipped with bottom slab* to protect the wastewater infiltration into ground? Or, is
your septic tank not equipped with bottom slab and wastewater / sludge is soaked out? Please choose
one.

1. Yes. Septic tank is equipped with bottom slab.
2. No. Septic tank has no slab.
3. Unknown
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| 4. Other( )

* referring to a concrete flooring of a septic tank

320. Do you have any experience to observe the effluent from septic tank / cesspit? How did you find the its
quality? Please choose one.

1. No experience and unknown the effluent quality.

2. Bad quality of effluent.

3. Good or relatively good (acceptable) quality of effluent
4.  Other ( )

321. Do you feel the need to schedule a de-sludge from your septic tank / cesspit every 3 -5 years? Please
choose one.

1. Yes, definitely.

2. Yes, but depending on price to be paid.

3. No, it can be managed by myself.

4. No, not necessary for public sector activity
5. Other ( )

322. Do you allow de-sludge workers to enter your housing area for de-sludge work? Please choose one.

1. Yes, any time.
2. Yes, but schedule should be informed in advance.
3. No, it should be done from outside of my housing plot (I will assist the work in my plot).
4. No, not necessary for such de-sludge service
9.  Other ( )
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ANNEX 5-1-2

Survey on Farmers Utilization of Compost

SECTION A3 RESPONDENT’S PROFILE

Name of LGU

Name of Barangay

Name of Household Head

Name of Enumerator

Date of Interview

Time Interview Started

Time Interview Ended

Respondent’'s Name & Contact Number

Enumerator's Name & Signature

Supervisor's Name & Signature

The questions in this survey are to be administered to the randomly selected households (Farmer) in each
of the objective area
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SECTION A3: SURVEY FOR UTILIZATION OF COMPOST

General Items;
400. How many area and annual production volume do you cultivate for each crop in your farm? Please indicate
below.

Name of crop; (ha) (kglyear)
Name of crop; (ha) (kg/year)
Name of crop; (ha) (kglyear)
Name of crop; (ha) (kg/year)
Name of crop; (ha) (kg/year)
Name of crop; (ha) (kglyear)

401. How many staff do you have in your farm?
402. What is your average Annual Gross Sales?
403. What is the source of water that you use for agriculture? Please choose one or more.

1. Water from river or pond

2. Water from groundwater

3. Rainwater

4.  Water supply from water supply agency
5. Others ( )

404. How much is paid monthly for agricultural water on the average? Please indicate below.
(PhP)

405. How much is paid monthly for electricity and fuel etc. on the average? Please indicate below.
(PhP)

406. How much is paid annually for maintenance cost for agricultural equipment and machine etc. including
replacement of spare parts on the average? Please indicate below.
(PhP)

407. How much is paid annually for pesticide on the average? Please indicate below.
(PhP)

408. What kind of fertilizer is annually used for each crop? Please indicate below.

Name of Crop Organic fertilizer Chemical fertilizer Other
Name (kg) Name (kg)
Name: (kg) Name: (ka) Name: (kg)
Name: (kg) Name: (ka) Name: (ka)
Name: (kg) Name: (ka) Name: (ka)
Name: (kg) Name: (ka) Name: (kg)
Name: (kg) Name: (ka) Name: (ka)
Name: (kg) Name: (kg) Name: (kg)
Name: (kg) Name: (ka) Name: (kg)
Name: (kg) Name: (ka) Name: (ka)
Name: (kg) Name: (ka) Name: (kg)
47
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409. How much is paid annually for fertilizer on the average? Please indicate below.
(PhP)

4010. We are planning to produce the compost using the sludge generated from domestic wastewater treatment
plant through this project, would you be interested intend to use the compost for your farm? Please choose
one.

1. No. |l am not interested
2. Yes. | aminterested in the compost and would like to study the introduction of the compost.

If you will use the compost, how much are you willing to pay (per kilogram) at a maximum? Please indicate below.
(PhP /kq)

QUESTIONS 409-411 ARE ONLY FOR THOSE WHO ANSWERED “NO” IN QUESTION NO. 408. IF THE
ANSWER IS YES, SKIP THESE QUESTIONS.

4011.  Why are you not interested? Please choose one or more.

1. I'have bad impression on using the compost made from human excreta

2. Due to religion

3. Ido not use fertilizer in my farm

4. | am concerned about the quality of the compost and there might be that toxic substances contained
in the compost.

5. Other ( )

410 What are the conditions that would make persuade you to use the compost? Please choose one or more.

If it is proven that the compost has good effect on the growth of the crop
If it is proven safe

If it is cheaper than the fertilizer | currently use.

Other ( )

oo~

411 If you are NOT interested with the compost, would you be interested with a de-watered sludge and produce
the compost yourself to fertilize your farm land?

Yes, | am interested.

Yes, if you pay a certain amount of money
Yes, if the price is affordable

No, | am not interested.

Other ( )

oo~

5-1 Sheet
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5-2 Pictures (More pictures are accessible through google drive)

SEPTIC TANKS LOCATED
OUTSIDE THE HOUSE
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TOILET FACILITY
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WITH THE RESPONDENTS
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