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EXECUTIVE SUMMARY

The proposed project for Maharlika Medium Rise Housing (MRH) is one of the
twenty-three (23) sub-projects of the Community Sanitation Project Phase 1,
which is a component of the World Bank-assisted Manila Second Sewerage
Project (MSSP).

The project is intended to reduce the current wastewater pollution discharged to
the Laguna Lake by the four hundred and twenty (420) residential units in
Maharlika MRH. The project involves the improvement and rehabilitation of the
sewerage system in the compound. Specifically, the project includes the
installation of sewer lines to intercept sewage flows from existing communal
septic tanks as well as raw wastewater flows from buildings without septic tanks.
An underground centralized sewage treatment plant (STP) will be constructed to
treat the wastewater flows.

A Memorandum of Agreement (MOA) between Manila Water Company and the
National Housing Authority (NHA) was executed to allow project implementation.

In conformity with the requirements of the Department of Environment and
Natural Resources (DENR), an Environmental Compliance Certificate (ECC)
NCR-2000-10-04-0216-120 issued pursuant to P.D. 1586 was secured for the
project.

I. BASELINE ENVIRONMENTAL CONDITIONS

Maharlika MRH was designed to address the housing requirements of the
growing population of Muslims in Metro Manila. It occupies a parcel of land
within Maharlika Village in the Muslim community of Barangay Maharlika, Taguig,
Metro Manila.

Designed in the latter part of 1990s and constructed under the supervision of the
National Housing Authority, Maharlika MRH occupies an 11, 418 square meter of
gently rolling property on the northeast side of Maharlika Village. The MRH is
bounded by Maharlika Road the West and barangay roads in the north and in the
east.

Completed in 1999, Maharlika MRH consists of seven (7) five-story residential
buildings. The 420 residential units in Maharlika MRH shelter an estimated
population of 2,940. Income classes in the community range from low to middle.

Floral population within Maharlika MRH constitutes ornamental plants and a few
trees. Faunal population is limited to household pets and stray animals. The
area is characterized by a relatively even distribution of precipitation during the
year. Like in most parts of Metro Manila, the community has two distinct seasons:
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the dry season during the months of November to May and the wet season
during the months of June to October.

Existing Sewerage System

The sewerage system of the 2,940 population of Maharlika MRH is made up of
polyvinyl chloride (PVC) sewer pipes with diameters ranging from 150-200
millimeters. The sewer lines collect wastewater flows from the 420 residential
units to the septic tanks of each building. From the septic tanks, settled
wastewater flows to the municipal drainage system which discharges to the
Hagonoy Creek. The Hagonoy Creek ultimately discharges to the Laguna Lake.

The current BOD5 of the Laguna Lake ranges from 2-5 mg/L which falls within
the BOD5 for Class C waters. DENR Administrative Order 34 (DAO 34) describes
Class C water as that suitable for the following:

1. Fishery Water for the propagation and growth of fish and other aquatic
resources;

2. Recreational Water Class II (Boating, etc.);
3. Industrial Water Supply Class I (For manufacturing processes after

treatment).

II. ENVIRONMENTAL IMPACTS AND MITIGATING MEASURES

Potential
Environmental Mitigating Measures

Impact
CONSTRUCTION PHASE

1. Poor quality of . Manila Water Company will monitor the supply and installation
construction contract to assure quality of equipment and construction. Site

Managers and Engineers with experience in construction
management shall approve all materials and equipment to be
used and installed at the site.

. The contractor will be required to post a performance bond for
the Design and Construction Contract of the sewerage system.
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2. Air pollution . Efficient construction planning and work scheduling
(suspended particulates, . Formulation of appropriate work plans, work scheduling, work
odor and fumes, vehicle specifications and work methodologies
emissions eg. CO2, CO . Provision of properly maintained storage area for keeping
NO,) stocks of construction materials and equipment

. Prompt and fast removal of excavated materials or dredges
spoils from construction site

. Sprinkling of water on dust-generating mounds of resulting
from earthmoving activities and civil works.

. Control of motor vehicle emissions

. Dust accumulation will.also be prevented through proper
washing of the vehicles prior to its departure from the site

. Development and enforcement of strict health and safety
pollution control regulations specific for the project site
- Good housekeeping of workplace and construction

affected areas
- Use of Protective Gear by all workers

3. Water pollution due to * Provide temporary drain systems and storage facilities for
wastewater, oil excavation soils, fuel and oils needed for equipment
leakage/spills . Cautious and sensible planning for construction and post-

construction phases of the project
. Provision of a routine chemical and oil spill clean-up plan
. Formulation of a monitoring program

4. Noise pollution from . Establish temporary sound barriers around the work site
operation of construction a Proper scheduling and phasing of high-noise activities
equipment . Use of appropriate mufflers and sound proofing for

construction machinery, equipment and engines
. Use of Personnel Protective Equipment by all workers

5. Temporary disruption of . Public information campaign posting schedule of construction
traffic flow within the . Provision of a liaison officer from the residents of the
compound compound to assist the information dissemination regarding

inevitable changes in schedule of operations
. Provision of temporary alternative routes, including visible

traffic warning signals
* To the extent possible, sewer lines, manholes and lift station

will be constructed in common areas not used for pedestrian
or vehicular traffic

. Scheduling of delivery materials and removal of excavated
material during non-rush hour periods.

OPERATIONAL PHASE
1.Environmental hazards * Carefully designed post-construction maintenance,
due to accidents, man- contingency and monitoring programs
made and natural disasters . Well designed plan for detection of accident or natural events
eg. accidental spills, fire, including precautionary and remedial measures to be
seismic activity, observed
earthquakes, heavy . Provision of preventive and remedial procedural manuals at
rain/flooding and design workplace
failure . Adequate plans for environmental rehabilitation and

restoration of site and removal of temporary structures and
facilities inAtalled during construction phase

9



2. Water Pollution (effluent . Wastewater discharged by the STP shall conform with the
discharge) Effluent Standards set forth in DENR Administrative Order 34

and 35 for Class C waters
. Regular monitoring of wastewater effluent by the Manila Water

Company Central Laboratory
. Regular check on sewer lines to prevent discharge/seepage of

untreated wastewater to the environment
. Quality of civil work on the STP facility shall be enforced

during construction to avoid seepage

3. Noise Pollution (STP . Use of appropriate mounting for machinery to minimize
equipment, lift station) vibration

. All mechanical/electrical equipment shall be installed inside
enclosures

a If appropriate, motors shall be provided with soundproofing
devices

. Maintenance of greenbelt zones and vegetation with
appropriate tree species

4. Solid Waste * Solid waste generated within the STP facility will be minimal
(generated within the facility but provision will be made for garbage collection
and by the facility) * Disposal of sludge generated will be in accordance with

established procedures of relevant authorities (disposal of
sludge for use as soil conditioner)

5. Odors (organic and sulfur . Maintenance of greenbelt zones and vegetation with
compounds coming from appropriate tree species
raw wastewater and during . Provision of landscape which will improve the aesthetic of the
desludging of septic tanks) area by planting green strips using appropriate plant or tree

species
. Provision of odor control mechanisms

(deodorizer/adsorbent/masking agent) to prevent malodorous
emissions)

6, Maintenance and . Regular asset condition monitoring by Manila Water Company
Operation of the System personnel
• Poor maintenance of * Regular maintenance works for STP equipment (pumps and

mechanical equipment motors), sewer network and septic tanks
(pumps and motors) . Adequate training of STP operators

* Connections . A liaison officer from the Community will assist the STP
operator in assuring the facility's efficiency in operation

. Provision of adequate maintenance equipment and spares for
the sewerage system facility
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Ill. ENVIRONMENTAL MONITORING PLAN

Environmental monitoring will be the responsibility of Manila Water Company.

Construction Phase

Compliance with Manila . At STP site and its * On-the-spot daily
Water Company health and perimeter inspection and
safety policies (dust . Pipe laying area monitoring will be
emissions, good * Equipment and implemented by the
housekeeping, noise, odors) materials storage area Health and Safety

Dept. of Manila Water
Company using the
STARRT Card
(Annex 1)

Traffic . Ingress and egress to * Daily
the construction site

Operational Phase

Effluent Water Quality . Influent . Annex 2 describes in
for parameters like pH, 5-day . Samples from detail the schedule of
BOD, COD, Total coliform, Treatment stages wastewater quality
suspended solids, and oil and . Effluent monitoring.
grease.

Odor . STP site and . Daily

perimeter

Sludge . At STP site . Weekly
accumulation/Clogging S e

. Sewer network
* Communal septi6

tanks



1.0 PROJECT DESCRIPTION

1.1 Basic Project Information

Name of Project MAHARLIKA MRH
COMMUNITY SANITATION PROJECT
MANILA SECOND SEWERAGE PROJECT

Address : MAHARLIKA MRH, Barangay Maharlika,
Taguig, Metro Manila

Contact Persons Leonor C. Cleofas
Manager, Engineering and Project
Management Office
Metropolitan Waterworks and Sewerage
System
Ground Floor, Engineering Building, MWSS
Complex, Katipunan Road, Balara, Quezon
City 1105
Tel No. (632) 920-5413; (632) 920-5521 to 40
locals 3570/3569
Telefax: (632) 922-2568

Ma. Fiorella De Los Reyes-Fabella
Wastewater Project Development Manager
Manila Water Company, Inc.
489 Katipunan Road, 1105 Balara, Quezon
City, Philippines
Tel No. (632)981-8147; (632)926-7999 loc2032
Fax (632) 981-8106

1.2 PROJECT LOCATION

The proposed project for Maharlika MRH is a sub-project of the Community
Sanitation Project, which is a component of the World Bank-assisted MSSP.

The service area is the entire Maharlika MRH compound. The project site is
accessible by way of DBP Road in the FTI Compound and through Maharlika
Road. Figure 1 presents the vicinity map of the project.
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Figure 1. Location Map
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1.3 PROJECT RATIONALE

In Metro Manila, untreated/partially treated domestic wastewater is the major
source of pollution of inland waters. Most residential houses in Metro Manila
treat their wastewater by means of septic tanks, which do not provide adequate
treatment to satisfy the DENR requirements for wastewater effluent standards.
Moreover, majority of septic tanks in Metro Manila is not properly maintained.
This situation has led to the deterioration of the Pasig River and other inland
waters. The DENR has estimated that around 60% of the pollution load to Pasig
River, which empties to Manila Bay and Laguna Lake, come from domestic
discharges. In the case of Laguna Lake, 65% of the pollution loading is attributed
to domestic waste.

There is therefore an urgent need to establish collection and treatment methods
that will help reduce the pollution load to inland waters. The provision of an
efficient and cost-effective sewage collection, treatment and disposal is the
primary objective of the Community Sanitation Project under the MSSP.

This project specifically aims to address the problems of inadequate wastewater
treatment and disposal in Maharlika MRH. Figure 2 shows the existing sewer
layout in Maharlika MRH. Inadequate treatment of wastewater in septic tanks is
indicated by the typical analysis of the effluent quality of septic tanks in other
project sites (see Table 1 below). The project will help reduce public health risks
and environmental pollution from untreated/partially treated domestic wastewater
by providing a sustainable sanitation and sewerage facility. It will also serve as a
good illustration of proper sanitation especially to the neighboring communities
near Laguna Lake.

Table 1
Typical Analysis of Septic Tank Effluent Quality

Parameter Limit(s) Septic Tank
DENR-EMB Effluent

PH 6.5-9 7.3(@27.9 C

Suspended solids, mg/L 70 90-120

Dissolved Oxygen, mg/L - 0.00

Biochemical Oxygen Demand50 150-250
(BOD 5), mgIL

Chemical Oxygen Demand, mg/L 100 200-300

Total Coliform Count, MPN/100 ml 10.000 106 107

Fecal Coliform Count, MPN/100 ml - 106-107
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Figure 2 lk R
Existing Sewer Network Layout for Maharlika MRH
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1.4 DESCRIPTION OF PROJECT PHASES

1.4.1 Pre-Operational / Construction Phases

1.4.1.1 Construction Plan

The project is scheduled for bidding in December 2001. Construction is
expected to commence in March 2002 and project completion is targeted in
August 2002 (180 calendar days).

Figure 3 shows the implementation schedule for the project. Manila Water
Company will undertake the project implementation.

1.4.1.2 Total Surface Development Block

The service area is approximately 1.1 hectares and is estimated to have a
current population of 2,940. The project will serve all the residential units in
Maharlika MRH. Any increase in population is not considered because there are
no further planned development within the compound that would significantly
affect the quality and/or quantity of wastewater discharges.

1.4.1.3 Estimate of Total Land Area to be Opened for Civil Works

Civil Works will include the STP construction and the laying of sewer lines to
connect the septic tanks to the STP. The STP will be located underground in a
200 square-meter lot. Sewer lines totaling 232 meters will be opened for civil
works. Figure 4 shows the sewer network-layout plan for the project.

1.4.1.4 Major Openings and Construction Activities

The complete sewerage system will include the following components:

* Collection sewers (diameter=150 mm) with a total estimated length of 232
meters to connect the 7 communal septic tanks and buildings without
septic tanks to the STP

* Ten (10) sewer manholes and junction boxes with depth less than 1.5
meters

* Underground STP with a design capacity of 470 m3/day and land
requirement of 200 m2

* Sewer line (diameter=150 mm) with a total estimated length of 10 meters
from STP discharge point to existing storm drainage

16



Figure 3

Proposed Implementation Schedule
for the MAHARLIKA MRH Community Sanitation Project
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Figure 4
Proposed Sewer Collection Layout for Maharlika MRH
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Civil wor'"s t, 'Je implemented are a follows:

For STPlLift Stations - electrical installation
* Site clearing * Site restoration
* Earthworks Clearing/ miscellaneous activities

- excavation and handling
- dewatering For Pipelaving
- backfill and compaction * Pavement cutting
- lean concrete/ gravel bedding * Shoring and removal

* Concrete Works * Excavation and handling
- shoring and soil protection * Dewatering
- formworks * Pipelaying
- concreting * Backfill and compaction

* Electro-mechanical * Testing pavement restoration
- internal and external pipeworks * Clearing / miscellaneous activities

* mechanical installation

1.4.1.5 Types of Equipment to be Used

The civil works contractor will provide equipment which include, but is not limited
to, the following:

* backhoe/loader
* dewatering equipment
* concrete mixer/concrete pump
* welding machine
* compactor
* jackhammer and air compressor
* generator
* dump trucks

1.4.1.6 Source of Construction Materials and Facilities

The following alternative type of pipe materials will be permitted for sewer mains:

* UPVC Pipe
* Polyethylene
* Fiberglass Pipe
* Ductile Iron Pipe
* Cast Iron Soil Pipe

The contractor can choose from the above pipe materials.
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1.4.1.7 Support Serticev and Facilities ReqUirements and Availatbity

Support services and facilities will be tapped from the available utilities on site.
Arrangements with locators in Maharlika MRH and/or any other party will be
made by the contractor.

1.4.1.8 Estimate Total Cut Soil Volume(for pipelaying)

Table 2 presents the total system length, average excavation depth of the sewer
pipes and area of the project.

Table 2
Estimates of Soil Excavation Volumes

Estimated Average Excavation Average
Dimensions Depth (m) Excavation

(sq.m) Volume
(cu. m.)

STP site 200.00 6.0 1,200.00

Sewer line 0.450 x 232 1.5 156.60
150mm0

TOTAL 1,356.60
*Estimated dimension of pipe (sq.m.)= [(pipe diameter +0.3) x total length of pipe required]

1.4.1.9 Total Manpower Requirement

The project will be bid out based on World Bank procedures. The winning bidder
will provide contractual work for a period of around 180 calendar days. The
contractor will provide skilled and unskilled workers to carry out the scope of
works as detailed in the bid documents. The scope of works includes:

* site clearing
* installation works for the sewer network
+ detailed engineering design and construction/installation works for the STP

and its appurtenances
* landscaping of the STP site and the vicinity
* abandonment activities (road restoration, etc.)
* STP start-up operations

20



1.4.2 Oi,,trational Phase

1.4.2.1 Project Operation Schedule and Duration

Completion of construction is expected by August 2002. Start-up operations will
begin immediately after project completion.

1.4.2.2 Process Technology and Activities

The project will be bid on the basis of performance specifications for the STP
Treatment Process:

* Wastewater flows were computed on the basis of a per capita water demand
of 200 liters per day and a 70% wastewater discharge. Storm infiltration was
estimated at 10% of the total flows. A peak factor of 1.5 was added in the
computation of design flows to determine pipes sizes and capacity of STP.

* The influent flow characteristics were based on random laboratory analyses
of septic tank effluent in representative sites. The influent quality
assumptions are shown in Table 3 below:

Table 3
Influent Flow Characteristics

TSS BOD5 COD Oil and pH
(mg/I) (mg/I) (mg/I) Grease (mg/I)

100 200 350 50 6-9
TSS = Total Suspended Solids
BOD5 = 5-day biochemical oxygen demand at 200C
COD = chemical oxygen demand

* Wastewater discharged by the STP shall conform with the Effluent Standards
set forth in DENR Administrative Order 34 and 35 for Class C waters as
shown in Table 4 below:

* Wastewater treatment will reduce the BOD5 from 200 mg/L to 50 mg/L, at the
minimum. This illustrates an STP treatment efficiency of at least 75%.
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Table O-
rDENR Effluent Param Jters for Class C Watzjrs

Color ~~~ ~ ~~PCU 150
pH ~~~~~~~~~~~~6-9

COD ~~~~ ~ ~~mg/L 100
Stlable solids mg/L 0.5

5-day 200C BOD mg/L 50
Total Suspended Solids mg/L 70
Total Dissolved Solids mg/L 7
Oil and Grease mg/L 5
Phenolic Substances mg/L 0.10
Total Coliforms MPN/100 ml 10,000

Process Scheme of STP

The STP to be constructed in Maharlika MRH will be below ground. The only
aboveground structures will be the control room/panel.

The STP treatment process will provide secondary treatment to septic tank
effluent. It is expected that bidders will propose different process technologies
based on the performance specifications in the bid documents. Some factors
which will be considered in selecting the STP treatment process are:

* Suitability in project site
* Performance/Treatment efficiency
* Capital and Replacement costs
* Operations and Maintenance Costs
* Complexity of operations
* Flexibility of treatment process

A general scheme for the treatment process is illustrated in Figure 5.

1.4.2.3 Waste Production Scheme

Up to 2005, sludge produced in the treatment process will be transported to a
centralized Septage Sea Disposal Station located in J.P. Rizal St, Brgy. West
Rembo, Makati City. Mobile vacuum tankers will collect the sludge produced in
the STP.
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Figure 5
General Treatment Process Scheme
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A ',cng-term disposal sJ,eme for biosol ds '-om the STP will b as soil
conditioner for sugarcane and cor;i in Pampanga. Exderiments done in
coordination with the Sugar Regulatory Administration on the use of sludge in
enhancing the soil quality of lahar-covered areas and the growth of crops such as
sugarcane, com and bittergourd resulted in the issuance of a temporary license
issued by the Fertilizer and Pesticide Authority. The license allows the use of
sludge in growing similar crops.

Sludge generated from the STP can also be treated in the 600 cum/day septage
treatment facility which is expected to be operational by 2004. This facility is part
of the Sanitation Component of the Pasig River Rehabilitation Project. The
facility will be operated by Manila Water Company.

1.4.2.4 Manpower Requirement

Manila Water Company will assign an LLDA and DENR-accredited Pollution
Control Officer (PCO) who will be responsible for the compliance of the STP with
government regulations. The PCO will have trained operators/crews who will
monitor and manage the operation of the sewer network.

Since the STP operations will be operated largely by automation, regular
maintenance works will include declogging of sewer lines and removal of sludge
from the STP site and the communal septic tanks. The STP operator will visit the
project site daily. Monitoring of the effluent quality will be the joint responsibility
of the PCO and the Central Laboratory of Manila Water Company.

The community has also agreed to provide a liaison officer who will coordinate
with Manila Water Company personnel on the proper operations of the STP and
the sewer network. A 24-hour Customer Service Hotline (1627) is available to
accept complaints and other emergency reports. Manila Water Company has
sewer network repair crews who work in regular round-the-clock 8-hour shifts
and who are readily available for any emergency work.

1.4.3 Abandonment Phase

Upon completion of the project scope, the contractor will remove all temporary
structures and facilities installed during the construction phase. All pavements
will be restored. The cost of abandonment will be incorporated in the overall cost
of the project. Manila Water Company will issue a certificate of final acceptance
only upon completion of all abandonment works by the contractor and upon
turnover of the STP operations.
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2.0 BASELINE ENVIRCC/MENTAL CONDITIC)IS

2.1 STUDY METHODOLOGY

This Initial Environmental Examination (IEE) was prepared in compliance with the
World Bank's Operational Directive 4.01 on Environmental Assessment. An IEE
was previously carried out according to the DENR Administrative Order No. 96-
37, for which an Environmental Compliance Certificate (ECC) dated Oct. 4, 2000
has been issued by the DENR-Regional Office (Annex 3).

2.2 LAND

2.2.1 Land Resource Utilization

Maharlika MRH has an estimated land area of 1.1 hectares. Approximately 40%
of the total area is devoted to residential use, while 60% accounts for parking
spaces, driveways, other common facilities and open spaces.

2.2.2 Physiography and Geology

Maharlika MRH lies on a relatively flat plain. Soil type in the area fall under the
QA1-Quaternary Alluvium classification. QA1 is characterized by detrital
deposits; mostly silt, sand and gravel.

2.2.3 Vegetation and Wildlife

The proposed site for the'STP is in a vacant area behind buildings 6 and 7.
Figure 6 shows a photograph of the proposed site.

The vegetative cover of the site is predominantly wild grass interspersed with a
small number of wild, adolescent vegetation. 'The plant species that can be
found in the site and which will be uprooted during construction are:

Acapulco (Cassia alata) Guava (Psidium guajava)
Lemon grass Narra (Pterocarpus indicus)
Papaya (Carica papaya) Sili (Capsicum)
Sugarcane Alugbati

Bittergourd Cassava (Manihot esculenta)
Common grass (Phragmites spp) Eggplant
Gabi (Colocasia esculenta) Uray

Faunal population is limited to household pets and stray animals.

25



Figure 6. Propor9d STP Site
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2.? 4 Land Acquisition '\ssessmen,t

Manila Water was aliowed to use a parcel of land for the STP by way of a grant
of perpetual easement from the National Housing Authority, the owner/developer
of the community. The STP site is free from informal settlers.

2.3 WATER

2.3.1 Inventory of Water Bodies

Wastewater from the MRH enters the communal septic tanks which discharge to
the local drainage system. The drainage system discharges to Hagonoy Creek
which flows to the Laguna Lake.

The current BOD5 of the Laguna Lake is 2-5 mg/L which falls within the BOD5 for
Class C waters. DENR Administrative Order 34 (DAO 34) describes Class C
water as that suitable for the following:

1. Fishery Water for the propagation and growth of fish and other aquatic
resources;

2. Recreational Water Class II (Boating, etc.); and
3. Industrial Water Supply Class I (For manufacturing processes after

treatment)

2.3.2 Water Quality (Surface/Ground)

Surface Water Quality. Pollution loading to the Laguna Lake will be reduced
since septic tanks and raw wastewater from the project area will no longer be
discharged directly to the Lake. Effluent from the plant will comply with DENR
Effluent Quality standards sufficient for Class C waters.

At present, the Laguna Lake is used for the propagation and growth of fishes as
well as recreational and industrial uses. Sixty five percent (65%) of the pollution
loading to the Lake comes from domestic waste. Without any sewerage or
sanitation interventions, the pollution load entering the Lake is expected to
increase dramatically unless necessary steps to reduce pollution loading form
domestic wastewater is taken.

Ground Water Quality. Since septic tank effluent will undergo further treatment in
the plant, the possibility of contaminating the aquifers due to leachate from septic
tank discharge or from raw wastewater will be eliminated. Seepage from plant
operations will be non-existent.
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2.4 AIR

Taguig experiences only two types of wveather conditions, miny season and the
dry season. Rainy season occurs between the months of July and October,
while the dry season occurs between November and June. Mean annual
temperature is 27.4°C and average annual humidity is 77% for Metro Manila.

Air quality within Maharlika MRH is moderately unpolluted. However, outside the
premise is a national road where public and private vehicles exhaust vehicle
fumes contributing to the air pollution in the vicinity.

2.5 PEOPLE

2.5.1 Population

All 420 units in Maharlika MRH are currently occupied. Assuming 7 persons per
unit, the estimated population is 2,940. Social status of the families range from
Class B to Class D based on the classification of the National Statistics Office
(NSO).

2.5.2 Project Affected Persons

During construction, the project will cause noise and traffic nuisance to the
residents of C5-MRB, its neighboring communities and pedestrians. Once
operational, the project will directly affect the residents of the entire C5-MRB. The
sanitation of the community will be improved when the new sewer system is
operational.

Manila Water will assign skilled personnel to operate and maintain the system up
to approved standards.

3.0 ALTERNATIVES

Maharlika MRH is considered a priority area for the improvement of sanitation
conditions based on the following factors:

* It has a relatively high population density.
* The existing sanitation facilities are inadequate to comply with the DENR

effluent standards.
* The communal sanitation and drainage systems in the compound are not

maintained.

The potential site identified for the STP is the vacant area behind buildings 6 and
7. The site will not require relocation of inhabitants during construction.
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4 ° IMPACT ASSESSMENT

4.1 IMPACT IDENTIFICATION

Table 5
Sources and List of Potential Environmental Impacts

_ S 0. 0_ . -_ - M.
CONSTRUCTION PHASE

Air Pollution The impact on the air quality will only occur
during the construction phase, but could be

1. Dust emission will occur due to civil works controlled through proper measures. Among
such as excavation, disposal of excess the potential air impacts are:
soil, etc. * Ground level concentration of suspended

2. Emission of dust and other air pollutants solids will increase
by vehicles. . Air pollutants such as C02, COI and NO, will

occur from vehicle emissions.
Water Pollution . Improper disposal of the wastewater

produced could lead to contamination of
1. Domestic waste made by the construction ground water.

workers and staff. . Uncontrolled wastewater discharge,
2. Wastewater will be produced due to the construction debris and oil leakage / spill will

washing of vehicles. increase the sedimentation/contribute to the
3. Spillage of oil might occur through pollution of the nearest body of water

improper handling.
Noise Pollution

1. Noise pollution from the operation of * Noise level will increase due to the usage of
construction equipment and vehicles. noise generating equipment.

OPERATIONAL PHASE
Water Pollution * The project will reduce the wastewater load

into the Laguna Lake and will constitute a
1. Improper operation and maintenance of positive impact. However, improper

the STP will result to water pollution. operations/maintenance of the STP will
result to the discharge of untreated or
partially treated effluent.

Odor Pollution . The whole Maharlika MRH, especially the
buildings near the STP, will experience

1. Unpleasant odor will result from the unpleasant odor during periods of odor
anaerobic conditions and improper emission.
operation and maintenance of the STP.

Noise Pollution . Impact will be insignificant and can easily be
controlled through proper preventive

1. Noise generating engines and equipment measures.
that are necessary for the operation of
STP will be used. Added noise will be
created during its operation.
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Socio-Economnc * The STP will resu" to a positive imp-lct 1
since th: donmestic wastewater will be

1. The project will fesult to proper treatment I treated and will help decrease the pollution
of wastewater. load into Pasig River. Also, the treated

2. Value of land will increase. water could be re-used.
Residual and Unavoidable Impacts . Proper precautionary and preventive

measures to avoid these kinds of impacts.
1. Accidents and man-made disasters might

occur due to design failure and improper
construction practices.

2. Environmental hazards might occur due to
natural disasters like earthquakes,
typhoon, etc.

4.1.1 Impacts During Construction Phase

A. Air Quality

During the implementation of the project, an increase in emission of dust and
suspended particulates will occur in the vicinity of the STP site and excavations
for the sewer pipes. This can be attributed to civil works such as excavation,
disposal of excess soil and other related construction activities. Another cause
will be emission of fumes and other air pollutants of the vehicles to be used.

B. Water Quality

Excavation activities in the project site could loosen soils and transport of these
materials to the Laguna Lake will result in siltation or increase in turbidity.
Inappropriate disposal of human waste by construction workers, excessive use of
water for washing of equipment and spillage of oil might also occur.

C. Noise

Noise will be generated during the construction of the project due to the
operation of equipment and construction activities. Considering that the
proposed site for the project is near the residential buildings, proper mitigating
measures will be done to ensure that the equipment and activities will cause little
or no disturbance to the residents.

Heavy equipment will be monitored to operate only in short periods of time to
avoid sustained high level of noise. The operator of heavy equipment will be
required to pause work for 10-15 minutes after every two (2) hours of operation.
The use of heavy equipment will be strictly prohibited from 6:00 P.M. until 8:00
A.M. on weekdays. Residents will be given prior notice at least one (1) day
before use of any heavy equipment on Saturdays. Use of heavy equipment will
be prohibited during Sundays except for special or emergency activities that
need immediate action.
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Table 6 shows the typlical noise emiss'ion- of common conctructlon equipment
used at vari.u)ls distances from so,. rce.

Table 6
Typical Noise Emissions of Construction Equipment at Various Distances

from Source in dB(A)

0 0 -_ P_-- 
Air Compressor 75-87 69-81 63-75
Backhoe 71-92 65-87 59-81
Compactor 72 66 60
Concrete Mixer 75-88 69-82 63-76
Pumps 70-90 64-84 56-78
Tractors, 78-95 72-89 66-83
Bulldozers
Trucks 83-93 77-87 71-81
Jack Hammer 81-97 75-91 69-85

D. Ecological Effects

Since there are no rare, endemic species of flora and fauna in the project area,
project implementation has minimal impact on the overall terrestrial ecology of
Maharlika MRH. Some plants will be unavoidably cleared during civil works.

4.1.2 Impacts During Operation Phase

A. Air Quality

There will be minimal effect on the air quality during the operational phase of the
STP. Aside from the occasional odor nuisance, there will be no adverse effect
on the air quality. The performance specifications for the STP treatment process
specifically state that the facility should have odor control mechanisms (eg.,
deodorizer, masking agent, adsorbent, etc.). Manila Water Company will not
accept the turnover of the STP by the contractor if the facility emits unpleasant
odors. Permanent solution(s) to address any odor nuisance will be the
responsibility of the contractor.

B. Water Quality

Without wastewater treatment, Maharlika MRH accounts for an estimated 94 kg
BOD5/day loading to the Laguna Lake. The implementation of the project will
contribute to the improvement of the quality of water in Laguna Lake by reducing
discharge of untreated/partially treated wastewater. From a pollution loading of
94 kg BOD5/day, loading will be reduced to 14-23.5 kg BOD5/day, or a 75-85%
BOD5 reduction, when the STP becomes operational.
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C. Socio-E,on.rnic

A flat sewer charge equivalent to 50% of the water charge \vill be included in the
water bill once the STP is commissioned. This fee will help cover the costs of the
operations and maintenance of the STP and the sewer network. This
arrangement was explained to barangay officials and the community developers
during the consultation process. The consultation done with the community is
explained in Chapter 6.0.

The general sanitation conditions in the project area will significantly improve.
The project will reduce, if not eliminate the threat of water borne diseases such
as diarrhea and typhoid fever, which are more costly to manage.

D. Sludge Disposal and Management

The existing septic tanks in the area produce an estimated 19.84 kg of sludge
per year. The table below illustrates the sludge production averages for various
wastewater treatment processes. Also indicated is the estimated sludge
production of the STP considering each type of treatment.

Table 7
Sludge Production of Various Wastewater Treatment Processes

Treatment Process Typical Dry Solids Estimated STP Sludge
Production (kg/m3) Production (kglday)

Activated sludge 85 39,950
Trickling filtration 70 32,900
Extended aeration 100* 47,000
Aerated lagoon 100* 47,000
*assumes no primary treatment

The bidders for the project may propose any of the above wastewater treatment
process or their modifications. Cost and operational efficiency are among the
considerations for awarding the bid.

In the interim (i.e. up to 2005), sludge produced in the treatment process and
collected from the communal septic tanks will be transported to a Septage Sea
Disposal Station located in J.P. Rizal St., Brgy, West Rembo, Makati City.
Vacuum tankers will collect the sludge produced in the STP and the septage
from septic tanks.

A long-term alternative is the disposal of sludge and septage to the lahar areas in
Pampanga. The sludge can be used as soil conditioner for sugarcane and corn.
Experiments done in coordination with the Sugar Regulatory Administration on
the use of sludge in enhancing the soil quality of lahar-covered areas and the
growth of crops such as sugarcane, corn and bittergourd resulted in the issuance
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cf a temporar-y licesns issued by thie Ferff.',;er and Pesticide AL:uhority. The
license allows the ulse of sludge in g,-; o:wing similar crops.

Starting 2004, a septage treatment facility will also be available to treat sludge
and septage from the STP. This septage treatment facility is part of the
Sanitation Component of the Pasig River Rehabilitation Project. Manila Water
Company will operate the septage treatment facility. Stabilized sludge may also
be used as filling material.

4.2 IMPACT PREDICTION AND EVALUATION

Table 8 below presents a summary of the assessment of the. impacts of the
project.

Table 8
SUMMARY OF ASSESSMENT OF ENVIRONMENTAL ISSUES/IMPACTS

Environmental Impact Assessment
Issueslimpacts Classification Probability Reversibility Time Magnitude

Scale
1. Construction Phase

Air/Dust Pollution - < 4

Noise -4+ < .

Traffic 0 + < +

Soil Erosion El 4< 46

Water Pollution o <'
Increased + + <
Employment .

2. Operational Phase

Water Pollution - El + >
Contamination of
drinking - 0 > 44
water supply
Odor Pollution - + < 0

Noise - + < 44
Accidents/hazards - + < 4

Health benefits + > 4'
Property Value and
Commercial + * > 
Attractiveness
Environmental
sanitation + 40 > 4.
enhancement .

+ Positive 0 Unlikely to occur + Reversible < Short term + Insignificant
- * likely to occur 4v Irreversible > Long term T Moderate
Negative

4 Severe
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The implem,mntc-t.n of the project s p,-c,ected to produce mi<. mal adverse effect
enviror.mental impacts. Moreover, the long-term ber,efits from the project L uch as
improved sanitation conditions within the compound, lesser risk of waterborne
diseases, and reduction in pollution will more than compensate for the negative
effects that this project will cause during construction and operation.

Mitigating measures will be implemented to minimize, if not eliminate any
adverse impact that the project may cause. Measures to enhance the existing
environmental conditions in the project site shall be implemented, as needed.

4.3 UNAVOIDABLE AND RESIDUAL IMPACTS

Unavoidable and residual impacts are those which occur as a result of natural
calamities such as floods caused by typhoons or heavy rains, earthquakes and
the like. Appropriate measures will be done to anticipate these impacts and to
implement contingency action plans.

5.0 ENVIRONMENTAL MANAGEMENT PLAN

5.1 IMPACTS MITIGATION / ENHANCEMENT PLAN

Table 9 below is a matrix on the environmental management plan of the
proposed project.

Table 9
ENVIRONMENTAL MANAGEMENT PLAN

CONSTRUCTION PHASE
Potential Manner of

Environmental Mitigating Measures Implementation Schedule
Impact

1. Poor quality of . Manila Water Company will To be included in the Daily
construction monitor the supply and contractor's scope of

installation contract to work, under the
assure quality of equipment supervision of Manila
and construction. Site Water Company.*
Managers and Engineers
with experience in
construction management
shall approve all materials
and equipment to be used
and installed at the site.

. The contractor will be
required to post a
performance bond for the
Design and Construction
Contract of the sewerage
system.
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2. Air pollution Efficient constructiron To be inciuded in tbi Start of
(suspended planning and work contractor's scpe of constructio n
particulates, odor scheduling work, under the and daily
and fumes, vehicle * Formulation of appropriate supervision of Manila
emissions eg. C0 2, work plans, work scheduling, Water Company.*
CO NO,) work specifications and work

methodologies
. Provision of properly

maintained storage area for
keeping stocks of
construction materials and
equipment

. Prompt and fast removal of
excavated materials or
dredges spoils from
construction site

. Sprinkling of water on dust-
generating mounds of
resulting from earthmoving
activities and civil works.

. Control of motor vehicle
emissions

. Dust accumulation will also
be prevented through proper
washing of the vehicles prior
to its departure from the site

. Development and
enforcement of strict health
and safety pollution control
regulations specific for the
project site
- Good housekeeping of

workplace and
construction affected
areas

- Use of Protective Gear
by all workers

3. Water pollution . Provide temporary drain To be included in the During
due to wastewater, systems and storage contractor's scope of construction
oil leakage/spills, facilities for excavation soils, work, under the
toxic and hazardous fuel and oils needed for supervision of Manila
substances equipment Water Company.*

. Cautious and sensible
planning for construction and
post-construction phases of
the project

. Provision of a routine
chemical and oil spill clean-
up plan

. Formulation of a monitoring
program

4. Noise pollution * Establish temporary sound To be included in the Daily
from operation of barriers around the work site contractor's scope of
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construc:ion . Proper ;chcuu.ing and i wo k, ui ic, :r the
eq iipment p. asina of high-noise supervision of Manila

activities Water Company.*
* Use of appropriate mufflers

and sound proofing for
construction machinery,
equipment and engines

. Use of Personnel Protective
Equipment by all workers

5. Temporary . Public information campaign To be included in the Daily
disruption of traffic posting schedule of contractor's scope of
flow within the construction work, under the
compound . Provision of a liaison officer supervision of Manila

from the residents of the Water Company.*
compound to assist the
information dissemination
regarding inevitable changes
in schedule of operations

. Provision of temporary
alternative routes, including
visible traffic warning signals

* To the extent possible,
sewer lines, manholes and
lift station will be constructed
in common areas not used
for pedestrian or vehicular
traffic

. Scheduling of delivery
materials and removal of
excavated material during
non-rush hour periods.

6. Accumulation of . Hauling and proper disposal To be included in the Daily
solid waste in of waste construction contractor's scope of
construction site materials by contractor, work, under the

supervised by Manila Water supervision of Manila
Company Water Company.*

. Provision of temporary toilet
facilities for workers

*Manila Water Company's contractor shall comply with all the conditions
stipulated in the scope of work. Any violation by the contractor will be penalized
by a performance security incorporated in the bid. The performance security will
be in the form of an unconditional bank guarantee in the amount of 10% of the
contract price.
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OPERAT!()NAL PHASE *

-4 gll r kal II III 1: , , I lr 1.

I .Environmental . Carefully designed post- Manila Water Observance
hazards due to construction maintenance, Company of guidelines
accidents, man- contingency and monitoring will be done
made natural programs daily.
disasters eg. . Well designed plan for
Accidental spills, detection of accident or
fire, seismic natural events including
activity, precautionary and remedial
earthquakes, heavy measures to be observed
rain/flooding and . Provision of preventive and
design failure remedial procedural manuals

at workplace
* Adequate plans for

environmental rehabilitation
and restoration of site and
removal of temporary
structures and facilities
installed during construction
phase

2. Water Pollution . Wastewater discharged by Manila Water Refer to
the STP shall conform with Company Annex 2
the Effluent Standards set
forth in DENR Administrative
Order 34 and 35 for Class C
waters. Annex 2 describes in
detail the schedule of
wastewater quality
monitoring.

0

* Regular monitoring of
wastewater effluent by the
Manila Water Company
Central Laboratory

* Regular check on sewer lines
to prevent discharge/seepage
of untreated wastewater to
the environment

. Quality of civil work on the
STP facility shall be enforced
during construction to avoid
seepage
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F 3. loise Dnilution . Use of a' ,opriate mour,ting i Mari Water Obse-.nce
for machinery to minimize' Company snall be done
vibration daily.

* All mechanical/electrical
equipment shall be installed
inside enclosures

. If appropriate, motors shall be
provided with soundproofing
devices

. Maintenance of greenbelt
zones and vegetation with
appropriate tree species

4. Solid Waste . Solid waste generated within Manila Water Weekly
(generated within the STP facility will be Company
the facility and by minimal but provision will be
the facility) made for garbage collection

. Disposal of sludge generated
will be in accordance with
established procedures of
relevant authorities (disposal
of sludge for use as soil
conditioner)

5. Odors (organic . Maintenance of greenbelt Manila Water This shall be
and sulfur zones and vegetation with Company inspected
compounds coming appropriate tree species daily.
from raw . Provision of landscape which
wastewater and will improve the aesthetic of
during desludging the area by planting green
of septage) strips using appropriate plant

or tree species
. Provision of odor control

mechanisms
(deodorizer/adsorbentlmaskin
g agent) to prevent
malodorous emissions)

6, Maintenance and * Regular asset condition Manila Water This shall be
Operation of the monitoring by Manila Water Company done daily.
System Company personnel
. Poor . Regular maintenance works

maintenance of for STP equipment (pumps
mechanical and motors), sewer network
equipment and septic tanks
(pumps and . Adequate training of STP
motors) operators

. A liaison officer from the
Community will assist the
STP operator in assuring the
facility's efficiency in
operation

. Provision of adequate
maintenance equipment and
spares for the sewerage
system facility
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5.2 ENVIRC)MMENTAL MONITODING ACTION PLAN

Tables 10 and 11 below presents the action plan for environmental monitoring for
the proposed project. Manila Water Company will be responsible for the
monitoring of the STP, the sewer network, and communal septic tanks.

Table 10
Environmental Monitoring Action Plan

Construction Phase

Compliance with Manila . At STP site and its * On-the-spot daily
Water Company health and perimeter inspection and
safety policies (dust * Pipe laying area monitoring will be
emissions, good * Equipment and implemented by the
housekeeping, noise, odors) materials storage area Health and Safety

Dept. of Manila Water
Company using the
STARRT Card
(Annex 1)

Traffic . Ingress and egress to * Daily
the construction site

Operational Phase

Effluent Water Quality * Influent . Annex 2 describes in
for parameters like pH, 5-day . Samples from detail the schedule of
BOD, COD, Total coliform, Treatment stages wastewater quality
suspended solids, and oil and . Effluent monitoring.
grease.

. STP site and Daily
Odor perimeter

S At STP site . Weekly
Sludge m Sewer network
accumulation/Clogging . Communal septic

tanks
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Table 11
Instituticnal Monitoring

Item- Reporting Schejfie:.*
Reporter. - Recipient -. Frequency.

Pre-Construction Phase
Confined Space Contractor Manila Water every entry into a
Permit confined space
Welding Contractor Manila Water once
Accreditation
Construction Phase
STARRT Card Contractor Manila Water daily
Progress Report Manila Water MWSS quarterly

MWSS World Bank
Operation Phase
PCO Report (See Manila Water DENR/LLDA quarterly
Annex 4 for the PCO MWSS
PCO Report
Format)

The procedures to be used during the sampling and analysis will be based on the
standard methods prescribed in DENR Administrative Order No. 34 and 35.
Annex 5 presents a sample monitoring sheet of effluent quality used by Manila
Water Company.

6.0 CONSULTATION PROCESS

The development of the project included consultations with barangay officials and
community developers and managers. Annex 6 presents the endorsement of the
Barangay Captain of the project. Finally, a Memorandum of Agreement (MOA)
was executed between Manila Water Company and the National Housing
Authority. The MOA specifies the responsibilities of the parties concerned in the
project (see Annex 7).
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wt'lch are result ¢I r di to Ihe acr;fF' or ',iger-ect. :
tie-NHA :rd/or arty loc-tor n thir Ml'TikMRH:-.

:,s At,titexpense; rMiWCi has the opton to.rna;WAany addiucn andlcr
modlflcltlon on the Sewerage System arid theTre3trment PlanL

i.9 MWC shall bill, colect and receive paymentsfrom the NHA1any duly
registered homeowners assodiabon/legal" *aggrgpatlon 'of the.
Maharflka MRH, as the case'mnay be, of wt t and sewv charges In
the Maharitka MRH, the rates of whi&bare In accordance with the
Concession Agreement based on' the teadlngs.regIstered on the
master meters. The sewer charges shaUl be incorporated In the MWCI
water bill commendng from the date of commissioning of the
Treatment Plant

Article 2. RIGHTS AND RESPONSIBILITrES OFTHE NHA

2.1 Prior to the operation of the Deepwell, any recbTfication necessary
for ensurlng that sald Deepwe1l Is operable and conformis to MWC1
standards and specificatons shall be for the sole account of the NHA.
The cost of additional water service cohnection to be Installed or
any transfer of water service connecton shall 'also be shouldered by
NHA.

2.2 Subject to Artide 1.5 above, the NMA shall proide a gratuitous
perpetual easement-on:

2.2.1 An approprIate piece of land whereoh MWCI shall construct
the Treatnient Plant as Indicated In Anne, li,and

22.2 Lot 4-C where the Deepwell ls' located'

NHA shall retain ownership of the land wrhereon the Treatment
Plant Is to be constructed..

2.3 The' NHA' shall grant a 'right-cf-way or lirg-rss and egress. to any
authorld dipresentative(s) of MWCII its contactrs, and- assigns
for the constructlon/lnstallation, 'operatiln -and:maintenance-of:the
Treatment Plantr Sewerage Systemrand thaeDeepwefl 'and for the
execution/performance of all necessary and relatid workstactlvites
in connection therewith.

2.4 In the event that the ownership-or title to-any common area subject
of this Agreement is transferred or-encumbered to another party; the
NHA shall see to It that the rights and6obilgatJns 'of the perties In
thls Agreement be respected by appr6priate'stipulatIon.

2.5 Wlthirn 15 days from the execuUon of thti Agleernent, the NHA shall
provide, MWCI wlth all historical data and Inforation relatedWUte
performaniceof rte Deepwell and the treatment performance of the
Sewerage System,

2.6 The NHA shall ensure that the homeor.ners/lOcators or theNMalrka
Medium RJse Housing t dlnotfl of the turnover of The

rage' .':
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ANNEX 1. MAIILA WATER COMPA\NY STARRT CARD FOR MONITORING
CONSTRIJCTION WORKS

SAFETY TASK AN RISK REDUCTION TALK (STARRT)CAR

NAME OF CONTRACTOR _ DATE: _

SUPERVISORIFOREMAN:

JOB DESCRIPTION: NIGHT E
LOCATION: DAY E

TODAY ACTIVITIES:

PRIMARY HAZARDS INVOLVED: _

SAFETY PRECAUTIONS TAKEN:

PUBLIC SAFETY HAZARDS (ENVIRONMENTAL)
BARRICADES N/A YES NO NOISE N/A YES NO
TRENCH PLATE N/A YES NO HEAT STRESS N/A YES NO
SIGNS N/A YES NO GROUND CONTAMINATION N/A YES NO
BARRIERS N/A YES NO WORKING AT HEIGHT
FLASHERS N/A YES NO FULL BODY HARNESS YES NO
GUARDS N/A YES NO SHOCK ABSORBING LANYARD YES NO
NOTICES N/A YES NO ACCESS LADDERS YES NO
OTHER N/A YES NO TIE OFF POINTS N/A YES NO

HAZARDS (BODY) HORIZONTAL SAFETY LINE N/A YES NO
FALL POTENTIAL N/A YES NO ENERTIA REAL N/A YES NO
PINCH POINTS N/A YES NO SLIP GRIPS N/A YES NO
ELECTRICAL SHOCK N/A YES NO SAFETY NETS N/A YES NO
SLIP-TRIP N/A YES NO MAN BASKETS N/A YES NO
FLYING PARTICLES N/A YES NO SUSPENDED PLATFORM N/A YES NO
THERMAL BURNS N/A YES NO DROP AREA PROTECTION N/A YES NO
MANUAL LIFTING N/A YES NO BARRICADES N/A YES NO
SHARP OBJECT N/A YES NO SCAFFOLD

HOUSEKEEPING GREEN TAG UP TO DATE N/A YES NO
AREA TIDY YES NO HANDRAILS, LADDERS, BOARDS N/A YES NO
FREE OF WASTE YES NO FULL WIDTH PLANKING N/A YES NO

PPE ALL PLANKS IN GOOD CONDITION N/A YES NO
HARD HAT YES NO CONFINED SPACE
SAFETY GLASSES YES NO CONFINED SPACE PERMIT ISSUED YES NO
WORK GLOVES YES NO CONFINED SPACE STANDBY PERSON YES NO
SAFETY BOOTS YES NO ATMOSPHERE TESTED YES NO
CHEMICAL GLOVES N/A YES NO WORKERS TOLD OF HAZARDS YES NO
RUBBER BOOTS N/A YES NO ENTRY PERMIT COMPLETED YES NO
MONO GOGGLES N/A YES NO WELDING
FOOT GUARDS N/A YES NO HOT WORK PERMIT YES NO

EXCAVATION FIRE WATCH MAN YES NO
EXCAVATION PERMIT YES NO FIRE EXTINGUISHERS YES NO
DAILY INSPECTION YES NO FIRE BLANKET YES NO
BENCHED/SLOPED/STEPPED YES NO SHIELDS N/A YES NO
LADDER PROVIDED YES NO CYLINDERS SECURED...
SIGNS & BARRICADES IN PLACE YES NO ... & MOVED FROM SPARK AREA N/A YES NO

ELECTRICAL SPARKS CONTAINED N/A YES NO
CORDS IN GOOD CONDITION N/A YES NO COMBUSTIBLES CLEARED N/A YES NO
PLUGS & RECEPTORS NOT - FACE SHIELD N/A YES NO

BROKEN N/A YES NO BURNING GOGGLES N/A YES NO
CORRECT VOLTAGE RATING N/A YES NO FRESH AIR N/A YES NO
STRUNG ABOVE GROUND N/A YES NO RESPIRATOR N/A YES NO
NOT THROUGH WATER N/A YES NO EAR PROTECTION N/A YES NO

SAFETY HARNESS N/A YES NO
OTHERS: -------



LIFTING EMERGENC ',' EQUIPMENT
Rl-GING iN GOOD CONDITION YFS NO FIRE EXTIWSUISHER N/A YS NO
PROPER RIGGING YES NO SAFETY SHOWER N/A YES NO
LIFTING ZONE BARRICADED YES NO EYEWASH N/A YES NO
CURRENT INSPECTION ON CRANE YES NO REPAIR PROCESS EQUIPMENT
OVERHEAD POWER YES NO VALVES LOCKED N/A YES NO
LINES CLEARANCE (10'+) YES NO TAGS HUNG N/A YES NO

OVERHEAD WORK OR FLOOR OPENING PROPER EQUIPMENT
FIXED BARRICADES YES NO MANLIFT N/A YES NO
(TAPE) DANGER N/A YES NO FORKLIFT N/A YES NO
(TAPE) CAUTION N/A YES NO TRUCKS, TRACTOR ETC. N/A YES NO
BARRIERS N/A YES NO HAND TOOLS N/A YES NO
SIGNS N/A YES NO HAND POWER TOOLS N/A YES NO
TRENCH & HOLE COVER IN GENERAL

PLACE N/A YES NO TRAFFIC WATCH N/A YES NO
HANDRAILS/TOEBOARD N/A YES NO PERMIT & STARRT CARD N/A YES NO

DISPLAYED

REMARKS:

SUPERVISOR: SIGNATURE:__ _ _

FOREMAN: SIGNATURE:__ _

EMPLOYEE NAME: ID # EMPLOYEE SIGNATURE:
1
2
3 _
4 _ _,____________

5 _______.___________

6
7 -- - -------- -__________

7
8 __________ ______

9 

10 10 _____ _ _ _ _ .. _ _ __

1 1
12 __ _ _ _ _ _ .

12413 _____

14 _ _____.- ----- 
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ANNEX 2 WASTEWATEfl Q0L',.ILITY MONITORING SCHEDULE

Parameters r Sample Frequency Agency Total Costs for
Identity Manila Water

(PhP/month)
TOT=46,961.00

pH Influent, quarterly DENR 14,696.00
Suspended solids effluent monthly MWSS
Dissolved Oxygen Regulatory
BOD5 Office
COD weekly Manila Water
Oil & grease
Residual Chlorine
Total Coliform
Fecal Coliform
30-Minute settling Sample daily Manila Water 25,080.00
test from

Aeration
tank

COD effluent
Residual Chlorine effluent
Dissolved oxygen Return weekly Manila Water 2,640.00
Sludge Volume activated
Index sludge,
Settleable Matter Mixed
Suspended Solids liquor
Total Solids tanks
pH Raw monthly Manila Water 4,545.00
Suspended solids sludge,
Cyanide Digested
Cadmium sludge
Chromium
Copper
Iron
Manganese
Lead
Zinc
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ANMEX 3. ENVIRONMENTAL COMPLIANCE CFRTIFICATE (ECC)

Republic of the Philippines

Department of Environment and Nattiral Resotirces
_ -______ NATIONAL CAPITAL REGION I

C.iw-r:essiona;P;;i:.-B B[3-dwla:: *51 Congrcesionnal Aveniuc, Project 1F Q)uezon City T ; -
Tel Nlo 926-G9-29 , ~26-09-07 a ;"

WOC'R2000 - 1l - X -0216-120
200S - 240 - TC - 120

ENVIRONMENTAL COMPLIANCE CERTIFICATE

DENR-NCR hereby grants Environmental Compliance Certificate
(ECC) for the construction and operation of the Sewage Treatment Plant
project of Manila Water Compay Inc. (MWCI) located in Maharlika
Condominium, Lot 4, Blk. 10, Maharlika Village, Taguig, Metro Manila after
complying with the Environmental Impact Statement (EIS) system requirements
as prescribed in Ihe guidelines of the implementing Rules and Regulations of
Presidential Decree 1586.

This Certificate is issued subject to the following conditions:

1. PRE-CONSTRUCTION AND CONSTRUCTION STAGE:

1. That all amenities/utilities (e.g. recreational areas, parking areas, drainage
lines, paved areas, etc. ) affected by the project shall be immediately
restored and rehabilitated;

2. That the proponent shall conduct orientation for resident engineers and
contractor who will undertake and implement the project to apprise them
of the conditions/stipulations of this ECC and the necessary measures that
will mitigate adverse environmental impacts and submit report within
fifteen (15) days from date of orientation;

3. That a billboard measuring 0.5 meter by 1.0 meter, bearing 'NCR-2000-
i° - bjL -0216-120 issued pursuant to P.D. 1586" shall be displayed

in a conspicuous location at the project site for identification and guidance;

I1. OPERATION STAGE:

4. That this Certificate covers the operation of a 420 cu.m. per day capacity,
below ground mounted Sewage Treatment Plant to exclusively serve the
existing buildings of Maharlika Condominium;

5. That adequate maintenance procedures shall be undertaken to avoid
emission of objectionable odor from said facility;

II. OTHERS

6. That all the proposed environmental management measures contained in
the Environmental Management Plan shall be effected;

7. That should adverse impacts occur as a result of project operations, all the
activities causing the same shall be immediately stopped and remedial
measures shall be effected and all damages to life and property shall be
properly compensated to all aggrieved parties;
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8. That in case of abandonment^ or'3oefinite-work stoppage, the project
proponent shall submit -a.writtenW. 'fictb i,thirty-(30) days before the
scheduled abandonmentMorW, st4ipai' to-restore the site to is
original condition or provide:.safet-'andotectve measures to prevent
adverse environmental impadts thatddby the-project; *

9. That restoration worksrgrading Xof' tl'e- exposed grounds shall be
immediately undertaken for safety. , enhancement and ecological
purposes;

10. That this Certificate shall be -posted in a conspicuous place in the
Administration's Office for easy referenice and guidance;

11. That the proposed Environmehtal -Monitoring Program must -be
implemented, the report- andlor resull;ander oath of said monitonrng. and,
on the compliance with each of.'Ithe 'conditions of the ECC shalk.be
submitted to this Office annually,;

12. That a Witten notification-shall-be-madeito-the DENR-NCR for approvial, in^
case the-ptoject proponerit cannt'.666tkply,lth-any of-the-conditonsrfor
technical reasons; and

13. That the project proponent'--shall -allow DENR-NCR personnel -
with proper identiricaton caid`and, tiivel/mission, order to conduct.
inspeetionlmonitoring of the- proje't wiftout prior*notice-to oversee
compliance to ECC conditions; - - -

Non-compliance with any of the above stipulations and/or
misrepresentations in the IEE submitted by the proponent will be sufficient cause
for the suspension or cancellation of this Certificate andlor impositon of a fine in
an amount not to exceed Fifty Thousand Pesos (P50,000.00) for every
violation thereof pursuant to Article IX, Section 6.0, DENR Administrative Order
No. 37, Series of 1996. This ECC Is not a permlt rather it is a certification that:
the proponent has committed to undertake or imptement mitigation measures to
reduce the negative impacts to acceptable level

Given this day ol!f°W' _0O00.

r '. . *x".''' t ORAZON C.-DAVIS
, OIC. Reglonal Executive Director

Recommending Approval:, ' i CRA

R V -- 6*en.

SIX~~T EaTOIiOR.s -

*,RegIonaI=DlrectbrThr Environmnent
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ANNEX 4. MPN!ILA WATER PCO R 0'ORT FORMAT

Pollution Control Officer's
Report

Period Covered: Quarter of 200_

General Information

Name of Firm: MANILA WATER COMPANY

Plant Address:

Nature of Business: Utility

Plant Category: 1. [1 Air Pollutive 2. U Water Pollutive 3. 0 Air& Water Pollutive

NOTE: Sections To Be Filled-up. For Categoryl, Sections A & C; For Category 2,
Sections B & C

And For Category 3, Sections A, B & C.

A. Air Pollution Aspect

A.1. Process Equipment

* 1 2 3 4 5 6 7 8
Air Pollution Hrs. Air Pollution Hrs. Air Cont. of Disposal

Source per Material Control per Pollutants Air of Collected
Installations Qtr. Processed Facilities Qtr. Monitored Cont. Solid Wastes



I - Nai c (f Air PollItion Installations 2 Ntimber of Hours of Operation of ht Inusl;llations During
the QiaIrtLr

3 - Name of Materials Processed by the Source Installations 4 - Name of the lPollution Control Device of the Installations

5 - Nmimmlher of flours of Operation of the Devices During the Quarter 6 - Name of Air Contaminants Nionitoredi

7 - Concentration of Air Contaminants Emitted by the Installations 8 - Name the Collected Solid Wastes aidl Means of Disposal

A.2. Fuel Buming

* 1 -2 3 4 5 6 7 8
Air Pollution Hrs. Air Pollution Hrs. Air Cont. of Disposal

Source per Material Control per Pollutants Air of Collected
Installations Qtr. Processed Facilities Qtr. Monitored Cont. Solid Wastes



1- N:anic of Air l'ollition Installationis Z- NumIber of llliirs of Operatiion of tlie Installation During
thc Qui.rter

3 - Naime of Nateriak l'rocessed by the Sotirce Installations 4 - Name of the lollution Control Dex ice of ihe Instr¶llations

S - Number of iotirs of Operation of the Devices DIiring the Quarter 6 - Name of Air Contaminants by the Installations

7 - Couicentration of Air Contaminants Emilitted by the Installations 8 - Name the Collected Solid Wisles a nd Means of Disposal

B. 1. Sources of Wastewater

Sources Quantity

1. Domestic 19,820 m3 d

2. Process 200.0 m3 /d

3. Cooling m3 /d

4. Washings: Equipment 2.6 m3 Id

Floor 2.0 m3 /d

B.2. Wastewater Treatment Process

* Treatment Scheme

Indicate wastewater flow directions and rates and the diferent units involved in the process.

WAlS RAS

Influent \ETVVtELL AT AR ON

Sludge Cake C=N RNATI Effluent

* Design Capacity of the Wastewater Treatment Facilities _m 3 / day

* Operation of the Treatment Facilities:

Average Hours/Day 24

Number of Days During the Quarter 92



* Sludge Maaagcu..int

Quantitv Pro(duice: _ m3 / day

Method Used for Sludge Thickening
Method Used for Sludge Treatment
Metlhod Used for Sludge Disposal
Frequency of Disposal

B.3. Wastewater Characteristics

Attach results of the monthly physical and chemical laboratory analysis on the WTP effluent.

Physical & Chemical Analysis include the following:

Parameters Results

Color Color Un

Temperature

pH

Suspended Solids mg

BOD5 mg

OilGrease mg

C. Maintenance & Repairs Works (Indicate any breakdown on the air & water pollution installations
problems encountered in the operation; repair & maintenance works undertaken & improvements made on the
control devices.)

Submitted by: Attested by:

ANTONINO T. AQUINO
Pollution Control Officer President



fuality and Regulation
Laboratory Services
Analytical Services

RESULT OF ANALYSIS
AC-01-03-012
AT-01-03-013

Source of Sample
Submitted by
Collected by
Date/Time Collected
Date/ Time Submitted
Analyzed by Analytical Services Personnel

PARAMETER(S) RESULT(S)
LIMIT(S) INFLUENT EFFLUENT

Color TCU 150.00
Turbidity NTU -

Settleable Matter mL/L 0.50
Suspended Solids, 103°C mg/L 70.00
Dissolved Solids, 1800C mg/L -

pH 6.50-9.00
Dissolved Oxygen (DO) mg/L -

Biochemical Oxygen Demand (BOD)5 mg/L 50.00
Chemical Oxygen Demand mg/L 100.00
Surfactants (MBAS) mg/L 5.00
Oil and Grease mg/L 5.00
Phenols mg/L 0.10
Cadmium mg/L 0.05
Chromium (Cr"0) mg/L 0.10
Copper mg/L -

Cyanide* mg/L 0.20
Iron mg/L -

Lead mg/L 0.30
Manganese mg/L -

Zinc mg/L
Residual Chlorine mg/L -

BACTERIOLOGICAL EXAMINATION
Total Coliform MPN/100 ml 10,000
Fecal Coliform MPN/100 ml -

Sample analyzed as submitted eur-equipment under repair * Analyzed qualitatively

Certified Correct: Orig. Sgd.
ELIZABETH P. SEVILLENO

Sr. Quality & Regulation Officer
Date Test Report Issued:

This report may not be reproduced in full and may not be used for advertisement or litigation purposes without permisssion of
MWC.This report is certified to have passed the MWC Quality Control procedures for reporting of analysis results.
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A^%NNEX 5. SAMPLE M,ONITORING SHEET 'FOR EFFLUENT QUALITY

Quality and Regulation
Laboratory Services
Analytical Services

Ctrl. #: LE-00-06-004
RESULT OF ANALYSIS

Source of Sample
Submitted by
Collected by
Date/Time Collected
Date/ Time Submitted
Date Analyzed
Analyzed by : Analytical Services Personnel
Analytical Methods Used : Electrometric, 2Cobalt-Platinum Scale, 3Gravimetric, 4Azide Modification,

5Open Reflux Dichromate, 6Multiple Tube Fermentation Technique

PARAMETER(S) LIMIT(S) RESULT(S)

pH 1 Units 6.50-9.00

Color 2 TCU 150.00 .

Suspended Solids3 mg/L 70.00

Dissolved Oxygen4 mg/L -

Biochemical Oxygen Demand 4(BOD)5 mg/L 50.00

Chemical Oxygen Demand 5 mg/L 100.00

BACTERIOLOGICAL EXAMINATION'

Total Colifomm MPN/100 mL 10,000

Fecal Coliform MPN/100mL -
REMARKS: Sample analyzed as submitted

Submitted by: Certified Correct:
Original Signed Original Signed

MA VIRGINIA B. PINEDA ELIZABETH P. SEVILLENO
Sr. Analyst Unit Head, Analytical Services

Date Test Report Issued

This report may not be reproduced in full and may not be used for advertisement or litigation purposes without permission of
MWC.This report is cerified to have passed the MWC Quality Control procedures for reporting of analysis results.
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ANr'EX 7. MEMORANDUM CF AGREEMENT (r,O0;.) RETWEEN MANILA WVATER
COMPA'iY AND THE NATION X\L HOUSING AUTHCRITY

MEMORANDUM OF AGREEMe!
The Transfer of the Operation and Maintenance of the Deepwell and

Sewerage System of Maharlika MRH to MWCI and the Construction of a
Sewage Treatment Plantlnside the Maharilka MRH Compound

This Agreement executed at Quezon City, Metro Manila, on this 0th day of
_rIkur, 2001 by and between:

NATIONAL HOUSING AUTHORrIY, a govemment
corporation created and existing under and by virbue of the laws of
the Republic of the Phillppines, with principal office, at Dlltman,
Quezon City, represented herein by Its General Manager, Mr.
Angelo F. Leynes, thereunto duly authorized, hereinafter referred to
as "NHAi;

-and-

MANILA WATER COMPANY, INC, a torporation duly
organized and existng under Phillppine laws, acting as
concessionalreJcontractorlagent of thee Metropolitan Waterworks
and Sewerage System (the -MWSS*), VWitt ldncpal o'ffce address
at. MWSS Administration BuIlding' 489.I Katlpunan iRoad, Balara,
Quezon City, represented herein by its President, Mr. Ahtnino-T.
Aqurno, thereunto duly authorized, hereInafter referred to as
"MWCI';

WITNESSETH THAT -

WHEREAS, under Its Charter (Republic Act No. 6234, as amended), the,
MWSS has jurisdlctlon, supeivision and control over all waterworks and sewerage
systems within its franchise which Indudes, among others, Taguig;

WHEREAS, by virtue of and pursuant to a ConCeSslOn Agreement dated
February 21, 1997 (the "Concesslon Agreement), executed by and between the
MWSS and MWCI, MWSS granted to MWCI, as cyncesslonairejcontra*or/agent,
the sole right to manage, operate and malntain all fixed and movable assets
required to provide water delivery and sewerage seivices In Service Area East
(which indudes Taguig) of the franchise area of MWSS;

WHEREAS, the NHA owns and holds title to the Maharlika Medium
Rise Housing (the 'Maharllka MRH) in' Lot 4 Block 10, Barangay. Maharlika,
Taguig, Metro Manila, consisting of seven' buildings, and common areas covered
by TCr numbers 32461 to 32473 whilch common ardastInclude the following-

1. The Deepwell located In between Buildings 4 and5' (the "Deepwell")
located In 'Lot 4-G =a

Page IorS 5



2. SepUtc vabits onrl .ewer lines'from tn,e o; aet of eaach -blding to the
sept3c vat,ls (the tSewerage Systern")'located within. Mahzarlika
MRH;

WHEREAS, in line w;th a program initiated by MWCI in pursuance of thc
Concession Agreement, MWCI has offered to operate -and malntain the Deepwejl
arnd the Sewerage System of the NHA and the NHA has accepted said offer, upon
and subject to the teems, conditions aridstipulations hereinafter set faith;

NOW THEREFORE, for and In consideration of the foregoing premises
and of the terms; conditlons and stipulations herein contained; the parties hereto
have mutually agreed to the rollowing:

Article 1. RIGHTS AND RESPONSIBILTES OF MWCI

1.1 After ensuring that the Deepwell Is operable and complies with the
MWCI standards and specdncations, MWCI shall, at its experse,
operate and maintaln the Deepwell.

1.2 Prior to the operation of the Deepwell, MWCT shall test and/or
replace the master meter located at the dcharge pipe of the
Deepwell which shall serve as a service connecton of the Maharilka
MRH. In the event that waler supply from the lWSS /MWCI water
supply system becomes available, MWCI shall,, at the experse of
NHA/any dulfy registered homneowners association/legal aggrupatlon
of the Maharllka MRH, as the case may be, Inierconnet the water
distribution system of Maharlka MRH-to the nearet..waterline-of
MWC! and Install a mother meter forsucli water seMcetoihnetlon.

1.3 Within the period of operating and maintaWng'the Deepwell, MWCI
has the option to make any addlUon and/or modiflcatlon hereuntd or
use the Deepwell as back-up only, when water suipply from the
MWSS/MWCI Water supply systemi is available.

1.4 MWCI shall, at Its eXpense, operate arid maIntaln'the Sewei'age
System, Induding the Sewage Treatment Plant (the Treatrnent
Plant") which shal be constructed by MWCI at Its expense.
Ownership of the Treatment Plant shall be held by MWCI.

1.5 MWCI shall provide the NHA with the detalls.of thesewerage plan
induding the locaton and size of the, land requirement for the
Treatment Plant as shown In Annex 1. The consent of the NHA shall
be sought In the event that a plece of land more suitable than that
Initially Identified In Annex 1 Is found.

1.6 Any loss and/or damage to property which i may be caused by the
construction of the Treatment'Plant will betthbe rponsDibilty of
MWCI.

1.7 Commencing from the date of commissioning ol the Treatment Plant,
MWCI, as'operator of the Sewerage System, sh3ll have the sole
llability for any charge or flnes that may be assessed n case of any '. /
violation of the natlon3l and local envirorn, ntal-laws and standards,

Page ~of 5 t. X /,\~6ZK



. vh¶c~ are r, theresut o 'i]ttM a4;thultcer ner acei
-he HA ar.. ar any locator wi ;~..e r Iahartl,: MMJ

t8 At Its expense, MWCI has Uhe op.Uon tom a any.. addition and;or-
modinlaUln on the Sevwerage System undlhiTreatnent FIzint.

M. NWCI shall bill, cotlect and ...e paymcnts from the ?!HA/aryrdUly
registered homeowners asrojdaUon/legal aggrupatlon of the;
Maharilka^ MRH, as the case ma.T 1e, of wvater and sewer chargesln.
the Maharilka MRH, the rates of which are In accordance wlth the
Concession Agreement based on the readings registereed on. the
master meters. The sewer charges shall be 1ncorporated 7n the MWCI
water bill commendng from the date' of commissioning of the
Treatment Plant

Article 2. RIGHTS AND RESPONSILITLXS OFTHE:NHA

2.1 Prior to the operatlon oF the Deepwell,.any,recrificationrnecessary
for ensuring that said Deepwell Is operable and conforms.to MWCI
standards and spedfications shall be for tUe sole account of the NHA;
The cost of additional water service conn-ction to be Installed or
any transfer of water sesvite'connectiorr sliall als6'be shouldered by
NHA.

2.2 Subject to Arttde 1.5 above, fte NRA shal provide a gratuitous
perpetual easement on:

2.2.1 An appropriate piece of land whercon MWCI sehall construct
the Treatment Plant as indicated In Annex 1, and

2.2.2 Lot 4< where the Deepwell Is located.

'NHA shall retain ownership of,;1:1e a3nd whereon,1th6' Ti#tnient.
Plant Is to be constrcted.

'2.3 The NHA shall grant a 'right-osay, or Ingress and ergress t any
authorized ieresentatIve(s) o,f5MWCI) Its contractors, and-assigns
for the construction/lnstallatlon, operatlonwa'nd ziialntenance,of"the
Treatment Plant, Sewerage System and' ithe Deepwel-'and,for the
execution/performance of all necessary and. relat6d Works/activIties
in connection therewith'.

2.4 In the event that the ownership or title to4any common area subject
of this Agreement is transferred or encumbered to another party .the
NRA shall see to It that the tights and'obilgatIJns'of thd parUtes In
this Agreement be respected by approprtate stipulation.

2.5 WlthirT 15 days from the execuUon of this Agreement, the NRA shall
provIde MWCI with-all historical data and Information related to the
performance or ffie Peepwell and the treatm ent'performance of the
Sewerage Syvtem.

2.6 The NIHA shall ensure th;at tl-.e homeowners/locators of the Mahartika . V
Medium Rise Hou ustng of -the tumover of the

rage 3 c5 ,'



*opctation and. mr-intenance cF ct-m Depwirll7.-a'nd/or tie s!eraget
System.-

2.7 A ConLract for Water-Serrce Connection shall be 'executed by and
betvw.cen NNIA .and MWCI prior t6 Instalbt!on. of any water service
connectidon. It Is understood. and agreed that NHA shall seek.writitin
consent from NIWC1 of Its transfer of rbghts arid oblat6ons undier thie
sald Contract to any duly re istered homieowners assoclation,
condominium rcorporatlon,. or other legal.-aggrupation.

Article 3. DURATIO' OF AGt%EEMENT 1

This Agreement shall take;effect on the date of, Its exetion by both
parties and shail be co-terminIus -wlih the Con cerssioni Agreement 4Any
amendment to this Agreement shall be, subject to the applrova of the General
Manager of the NHA and ihe Presrdent of MWCE"

IN WITNESS WHEREOF, the parties heretb have caused ffthis
Agreemeht to be exeuted by their respective omcers thereunto duly authorized,
on the date and at the place above st%ed.

MANILA WATER COMPANYf INC. NATIONAL HOUSING AUTHOIXrY

By: B3g ~=
ANTONINOT4AQUINO eANGELO F. LEYNES 

President ' .< ,General Manager

SIGNED IN THE PRESENCE- OF

By: sy: t '
J E. P. MABANT/ 
MYV,VS,Admlnlst 7 - e
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ACIx ':O\V2 D5' .. ,

REPUBLIC OF TH4E PHILIPPINS. .

QUEZON CrTYJ-ME, M MANILA . 55.

On this 'day of 2 - .2001,before me, a Notary Publlc In andror Quezon City, Metb Matilla, pqrsonolly appeated the rollowing:

Name Comrn. T aelP Issue
Anbtnino T. Aqu7no 05959688 lat.. 12, 20Df/Quezon City

Anoeio F. Leynes JtTh. Ii,

both known to me and to ime kndwn tL be tlhe sane persons who executed thetorqUlagng Agreement, and they acknowledged to Ine that tile same Is tlieirfree
and volsntary act anid doee( as well as the free.and volntoryact and deed oFtheir respective prnndpals.

I certify that Utis Agreement, which wnsist or flve (5) pages IncludingUtis page vierein thIs ackncwledgeeient IswivItten, hla3 been signed by thepartles eXecuting ttc same and their 4tnesses obn`ch and cvr; page thereof.

IN W1J ESS WHERFOF I have hereunto set my h6td - affik ed myhotarfBl seal on the date and at the place lhereinabove stated.

Mc. tjo. ~ ~ ~ ~ ~ ~ V ~CE t7~~,q

Page No. .dfz , 'r4-*
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ACCOUNTABILIrY STATEMENT OF THE PROJECT PROPONFNT

This is to certify that all the information in the enclosed Initial
Environmental Examination (IEE) are true, accurate, and complete. Should we
learn of any information which would make the enclosed IEE inaccurate, we shall
bring the said information to the attention of the Environmental Management
Bureau (EMB) of the appropriate DENR Regional Office and the Environmental
Department of World Bank.

We hereby bind ourselves jointly and in solidarity with the preparers for
any penalties that may be imposed arising from any misinterpretations or failure
to state material information in the enclosed IEE.

In witness whereof, we hereby set our hands this 21st day of December
2001 at Quezon City.

Manila Water Company
Project Proponent

by:

An o T in o
President

SUBSCRIBED AND SWORN to before me this 21 st day of December
2001, affiant exhibiting to me his Community Tax Certificate No. 05959688
issued on January 12, 2001 at Quezon City.

/ ) ~~~Notary Public

Doc. No. ./ ' z4o
* Page No. I I

Book No.
Series of 2001 ~ ' "

.# /) ARA ./ 5 ecz 2 4 °,


