Smokey Mountain Land Restoration Project
For Development of Smokey Mountain Property, Manila PROJECT DESCRIPTION

. PROJECT DESCRIPTION

The proposed project involves the systematic and controlled clearing of legacy waste
of the Smokey Mountain dumpsite located in Barangay 128, Balut, Tondo, Manila.

The clearing approach focuses on controlled surface and near-surface waste clearing,
mechanical screening using a trommel system, material segregation, and
environmentally compliant transport and disposal. Fine soil fractions generated
through the screening process shall be utilized as backfilling material. Selected
screened materials may also be delivered to Obando, Bulacan, for authorized
backfilling under an existing Environmental Compliance Certificate (ECC). Throughout
project execution, continuous environmental safeguards, including air quality and gas
monitoring, dust suppression, leachate control, slope stabilization, fire prevention, and
traffic management, shall be implemented.

The plan aims to ensure public safety, environmental protection, and long-term site
stability through controlled clearing, slope stabilization, gas and leachate
management, and continuous environmental monitoring.

The proposed project works cover approximately 10.8 hectares of the former Smokey
Mountain site in Barangay 128, Tondo, Manila, with an estimated 1,000,000 cubic
meters of historically dumped waste. All activities shall be confined within the
approved project boundary and implemented using a phased, zonal clearing strategy.
The initiative supports the safe clearing of the site in a manner consistent with
surrounding land uses and environmental safeguards.

Environmental controls shall be strictly enforced throughout the project duration,
including dust suppression, proper treatment and containment of leachate, slope
protection measures, methane and hydrogen sulfide monitoring, odor mitigation, noise
control, traffic management, site security, and community safety measures.

IIl. PROPOSED PROJECT

Table 1. Proposed Project

Item Details
Project Name Smokey Mountain Land Restoration Project
Project Location Smokey Mountain, Brgy. 128, Balut, Tondo, Manila

Project Classification Industrial Parks (horizontal development) with
critical slopes

Project Size 10.8 hectares with an estimated 1,000,000 m?® of legacy
waste
Project Proponent Atty. Norma Singson-De Leon
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lll. PROJECT LOCATION AND AREA

A. Project Location

The project is located at Smokey Mountain, situated in Barangay 128, Balut,
Tondo, Manila City, within the National Capital Region (NCR). The area is
historically known as one of Metro Manila’s largest open dumpsites and is now
surrounded by mixed-use developments, residential communities such as
Paradise Heights, light industrial areas, and coastal zones adjacent to Manila Bay.

Access to the site is provided primarily via Radial Road 10 (R-10) and connecting
local roads. The site’s proximity to waterways and dense urban settlements
underscores the need for careful environmental management throughout the

project’s implementation.

Smokey Mountain
Brgy.128, Balut, Tondo, Manila

Smokey Mountain -

sy

Lot Corner Latitude Longitude
1 14.63119 120.95916
2 14.63054 120.95942
3 14.63033 120.95978
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4 14.63100 120.96183
5 14.63206 120.96148
6 14.63271 120.96078
7 14.63315 120.96051
8 14.63383 120.96148
9 14.63518 120.96068
10 14.63475 120.96049
11 14.63442 120.96025
12 14.63419 120.96000
13 14.63373 120.95925
14 14.63372 120.95891
15 14.63382 120.95863
16 14.63359 120.95828
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Aerial Photos of the Site

B. Project Area and Volume
The proposed project involves the clearing, grading, and stabilization of a 10.8-
hectare property historically used as disposal site. The remaining legacy waste
volume is estimated at approximately 1,000,000 cubic meters.

The project will be implemented in phases, starting with priority areas based on
environmental risk, site conditions, and regulatory coordination. Environmental
controls, material staging areas, and restoration zones will be integrated throughout
the site as part of the overall land restoration effort.
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Table 2. Key Details of Project Area and Volume
Item Particular
Clearing Area 10.8 hectares
Estimated Volume to be Removed | ~1,000,000 m?
Area 1 Initial Clearing Area 32,613.06 m?
Area 2 28,366.15 m?
Area 3 18,949.13 m?
Area 4 28,125.00 m?
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C. Project Vicinity
The proposed project site is surrounded by residential, commercial, and industrial
areas. Table. 3 presents the establishments that are adjacent to the project site.
The location of these establishments is shown in Figure 3.

Table 3. Surrounding Establishments and their Proximity to the Project Site

Directions Establishment Estimated distance
from the project site
boundary (m)
North Marala River ~50
Shipping Container Yard ~120
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East Residential, Junkyard ~10
Westminster Highschool ~70
West Radial Rd 10 Highway ~10
Shipping Container Yard ~100
South Buildings 1 to 16 Paradise ~20
Heights
Brgy, 128 Hall ~200

As required in the DENR Memorandum Order No. 2023-01, “Additional Guidelines for
Projects Applying for an Environmental Compliance Certificate (ECC) which are within
or with Close Proximity to Protected Areas (PAs) and/or Ramsar Sites”, the proximity
of the proposed project to PAs and Ramsar Sites was identified as presented in Table
4.

Table 4. Nearest NIPAS, Key Biodiversity Area (KBA) and Cultural Heritage/Historical Sites in the
Proposed Project

Site \ Distance from Project Site
NIPAS

Luneta National Park ~6.5 km
Ninoy Aquino Parks and Wildlife Center ~10 km
Manila Bay Beach Resort ~9 km
Las Pinas Paranaque Critical Habitat and ~16 km

Ecotourism Area

KBA
Manila Bay \ ~7 km
Cultural Historical/Heritage Site

Simbahan ng San Bartolome ~3 km
Nagkakaisang Metodistang Simbahan ~6 km

Knox
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Figure 4. National Integrated Protected Area System Map
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Figure 6. Cultural Heritage/Historical Map
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Project Impact Area

The Direct Impact Area (DIA) of the project refers to the approximate 10.8-hectare
portion of the Smokey Mountain site that will undergo grading and site stabilization
activities as part of Phase 1 implementation. This area includes locations where actual
physical interventions, such as removal of surface waste, shallow grading, material
transport, and slope stabilization, will take place.

e Land Component: The DIA pertains to the 10.8-hectare area designated
for surface clearing and grading. It includes all zones where vegetation will
be removed, shallow excavation will occur, and temporary works such as
staging and equipment operation will be carried out.

e Water Component: While no direct water discharge is planned, potential
indirect impacts such as surface runoff during excavation may affect nearby
drainage paths. As such, localized drainage channels near the site,
especially those connected to Marala River and surrounding esteros, are
considered part of the DIA for water, mainly in terms of sedimentation
control and surface flow management.

e Air Component: The DIA for air quality covers the immediate vicinity of the
10.8-hectare site, particularly within Barangay 128, where dust and minor
air emissions from equipment and hauling activities may temporarily affect
ambient air quality during active construction hours. Dust suppression and
equipment maintenance measures will be implemented to minimize this.

e People Component: There are currently 181 informal settler families (ISF)
living at Smokey Mountain as of this writing. Of this, 50 are eligible for the
resettlement/relocation package, while 131 are disqualified as they are not
included in the 2019 census of the MUSO or they have already availed of
NHA housing project. To implement the procedural protections on eviction
and resettlement of impacted individuals, a Local Inter-Agency Committee
(LIAC) made up of Local and National Offices and Non-Governmental
Organizations has been established.

The Indirect Impact Area (lIA) includes the surrounding communities in
Barangay 128 and adjacent barangays in Tondo, Manila. These areas may
experience indirect impacts such as temporary noise, increased traffic
along designated haul routes, and minor disruptions during active
operations. Conversely, the local population may also benefit from short-
term employment, local service contracts, and improved site safety
following the clearing operations.
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IV. PROJECT RATIONALE

The proposed project seeks to clear and level the surface of the Smokey
Mountain property, a previously used open disposal site. Over the years, the site has
accumulated various solid wastes from historical dumping activities. The existing
waste mound now presents public safety concerns, including unstable slopes, risks of
localized landslides, and obstructed drainage channels that increase flooding risks
during the rainy season. Prompt intervention is necessary to address these hazards,
safeguard surrounding communities, and enable safe access for planned
redevelopment.

The primary objective of clearing the Smokey Mountain legacy waste is in
compliance with the Supreme Court Mandamus on Manila Bay (G.R. 171947-48),
which compels various government agencies, including the DENR, MMDA, and DILG
to implement a consolidated, coordinated, and concerted action for the rehabilitation
and restoration of Manila Bay. Smokey Mountain, located in Balut, Tondo, Manila, was
historically one of the most prominent open dumpsites in the country, contributing
significantly to the pollution of adjacent waterways and surrounding communities. The
presence of approximately 1,000,000 cubic meters of decomposed waste continues
to pose serious environmental, health, and safety risks. The proposed clearing and
excavation works aim to mitigate these impacts by removing legacy waste, preventing
further leachate runoff and air pollution, and enabling the remediation and restoration
of the site. This intervention supports the national mandate to clean and rehabilitate
Manila Bay and advances the long-term goal of transforming Smokey Mountain into
an environmentally safe urban space.

V. PROJECT ALTERNATIVES

Given the unique environmental and historical context of the Smokey Mountain
site in Balut, Tondo, Manila, there is no alternative solution for the proposed
remediation project. Smokey Mountain is the source of the legacy waste targeted for
removal, and its proximity to Manila Bay makes it a critical site for rehabilitation under
the Supreme Court Mandamus (G.R. 171947-48). The project area is an environment
hazard, emitting soil contamination. Other management approaches, such as in-situ
containment or surface capping, were initially considered but ultimately assessed as
less suitable given the extent of historically dumped materials, the site's location near
densely populated areas, and the objective of achieving a more comprehensive and
long-term site rehabilitation. Based on site conditions and planning objectives, a
phased site grading and stabilizing approach with proper handling and transfer of
materials was identified as the most practical and environmentally responsible option
to contribute to the Manila Bay rehabilitation efforts and support the safety of the area.
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VL. NATURE OF ACTIVITIES

The proposed project consists of a series of carefully defined activities
designed to remediate the site, address urgent safety concerns, and comply with
regulatory and legal requirements. Each activity has been selected to ensure that
the project remains within the intended scope of remediation. Below is a summary of
the main activities and their respective explanations:

Table 5. Planned Activities and Operational Details

Activity Explanation
Removal of surface waste and debris Clearing of surface materials and debris
that have accumulated on the property
Shallow excavation and grading Limited, shallow excavation to achieve a

uniform ground level suitable for access.
No deep earthworks or landfill capping
will be performed

Vegetation clearing Removal of spontaneous vegetation to
allow surface grading
Transport and disposal of materials Segregated residual materials will be

hauled directly to a DENR-accredited
landfill in accordance with EMB and LGU
regulations; metals and recovered
recyclables will be sold to recycling
facilities and usable fine soil will be used
as backfilling materials

Installation of temporary shoring Temporary shoring and basic slope
stabilization will be implemented to
prevent localized surface slippage

No landfill closure, capping, or long-term | The project does not include activities
rehabilitation typical of landfill closure or engineered
post-closure works

VII. PROJECT COMPONENTS

The proposed clearing project involves a phased surface clearing and
preparation of a 10.8-hectare portion of the Smokey Mountain property, forming part
of a larger 11.8-hectare area historically used as an open dumpsite. Key project
components include the removal of surface waste and debris, limited shallow
excavation and grading to level the ground, clearing of spontaneous vegetation, and
the transport and disposal of cleared materials to a DENR-accredited sanitary landfill.
Temporary slope stabilization measures, such as shoring, will also be implemented to
ensure safety during operations. The project is limited to surface clearing and does
not involve landfill closure or long-term engineered capping works.

Page 11



Smokey Mountain Land Restoration Project
For Development of Smokey Mountain Property, Manila PROJECT DESCRIPTION

VIIl. PROCESS/TECHNOLOGY

The remediation of Smokey Mountain Property will be undertaken through a
structured site clearing and surfacer preparation approach. This involves the
systematic recovery and removal of waste materials from the old dumpsite to
remediate the area and prepare it for safe redevelopment. The operation starts with
the mobilization of equipment and personnel, followed by the setup of safety zones,
access routes, and environmental controls. Through site clearing and surface
preparation, previously buried waste is excavated in layers using heavy machinery
and is then screened, segregated, and classified according to type (biodegradable,
recyclable, residual, and hazardous). Segregated waste is either temporarily stored or
directly hauled by covered dump trucks to a designated, DENR-accredited sanitary
landfill located inland. Throughout the process, environmental safeguards, including
dust suppression, leachate management, and noise control, are strictly implemented.
After the waste has been fully excavated and transported offsite, the area will undergo
grading, soil stabilization, and final restoration to ensure its suitability for future
development and to eliminate public health and environmental risks.

DENR-ACCREDITED
SANITARY LANDFILL

/ BACKFILLING

Components of Project Operation
e Mobilization and Site Preparation

o Deployment of excavators, dump trucks, loaders, and compactors

o Installation of safety fencing, traffic control systems, and decontamination
stations

o Establishment of staging areas, access roads, and equipment wash bays
e Waste Clearing
o Excavation of legacy waste in layers using hydraulic excavators

o Recovery and removal of previously disposed solid waste from the
dumpsite

o Venting of gases and drainage of leachate before excavation, if necessary
e Waste Segregation and Handling

o Classification into biodegradable, recyclable, residual, and hazardous
categories
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o Hazardous materials temporarily stored in HDPE-lined containment areas
o Daily monitoring and tracking of waste volumes and types

e In-Land Hauling and Disposal
o Direct hauling of segregated waste to a DENR-accredited sanitary landfill
o Use of covered dump trucks to prevent spillage and dust
o Strict compliance with LGU and DENR transport regulations

e Backfilling

o Possible use of segregated usable soil as backfilling material subject to
TCLP, soil assay, and other relevant quality tests.

e Environmental Protection Measures

o Dust suppression by water misting every 2 hours and use of tarpaulins on
trucks

o Installation of leachate collection tanks and surface runoff control barriers
o Real-time air quality and noise monitoring
o Site Restoration
o Backfilling and compaction of excavation zones using clean fill material
o Soil stabilization, drainage implementation, and erosion control

o Greening of the site through planting of grass or native vegetation

IX. WASTE PROCESS FLOW AND ENVIRONMENTAL MANAGEMENT AND

SAFEGUARDS
Table 6. Environmental and Safety Issues with Corresponding Mitigation Measures
Issue Countermeasure

Dust, odor, and noise control Water spraying, tarpaulin covers, and limited
work hours

Traffic and access management Designated haul routes, signage, and
coordination with MMDA, and LGU.

Erosion and slope stability Temporary shoring where needed; regular
inspection for stability

Waste handling and transport Residual wastes will be disposed to DENR
accredited sanitary landfill; hazardous wastes
will be disposed to DENR accredited TSD facility

Community health and safety Fencing, signage, and provision for PPE for
workers
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The waste process flow for the Smokey Mountain remediation project follows a
structured site clearing and stabilizing approach that prioritizes safety, environmental
compliance, and operational efficiency. The process begins with site preparation and
mobilization, which includes the installation of environmental protection systems such
as silt fences, wheel wash stations, and misting equipment. This is followed by waste
clearing through excavation, where legacy waste is unearthed in controlled phases
using heavy machinery. To prevent air pollution during this phase, water misting is
conducted regularly to suppress dust, and all hauling trucks are covered with
tarpaulins. Cleared waste is then directed to on-site segregation, where materials are
sorted into biodegradable, recyclable, residual, and hazardous categories.
Segregation is done manually and with mechanical aids under the supervision of
trained personnel. Hazardous waste, if any, is stored temporarily in HDPE-lined
containment areas, pending retrieval by a DENR-accredited transporter.

From the segregation zone, non-recyclable and residual waste is transported
via covered dump trucks to a DENR-accredited sanitary landfill for final disposal. To
minimize noise pollution, all heavy equipment is outfitted with functional mufflers and
maintenance schedules are strictly followed. Work is limited to daytime hours to avoid
disturbing nearby residential communities. To manage potential leachate
contamination, the excavation zone is equipped with collection tanks that capture
leachate for treatment or regulated disposal. In addition, surface runoff control
measures such as berms and temporary canals are installed to prevent contamination
of nearby drainage and water bodies.

Once historically dumped waste removal is complete, the site undergoes
grading and soil stabilization to prevent erosion and waterlogging. The area is then
restored by applying clean fill material and planting native vegetation to aid in the
recovery of soil health and visual rehabilitation. Throughout the entire process,
environmental monitoring — including air quality, noise levels, and other potential
discharges — conducted regularly and reported to the appropriate regulatory bodies to
ensure compliance with the Clean Air Act (RA 8749), Ecological Solid Waste
Management Act (RA 9003), and other applicable laws.

X. PROJECT SIZE

The remediation project of Smokey Mountain covers an estimated area of
approximately 10.8 hectares, with an estimated volume of 1,000,000 cubic meters of
legacy waste to be excavated and hauled. The scale of the operation requires the
deployment of multiple heavy equipment units, support vehicles, and a coordinated
logistics system to ensure the safe removal, segregation, and transport of waste
materials. Given its size, the project is considered a major environmental rehabilitation
effort under the Manila Bay Mandamus program.
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Xl.  PROJECT PHASES

The clearing activities at Smokey Mountain shall be undertaken in a phased
and sequential manner, following the approved site layout and operational zones. The
project area has been divided into three primary zones, namely Area 1, Area 2, Area
3 and Area 4, to allow for controlled, systematic, and environmentally secure
implementation of clearing works.

Clearing operations shall commence in Area 1, which constitutes Phase 1 of
the project. This initial phase extends progressively toward Area 2, ensuring that all
operational, environmental, and safety controls are fully established and functioning
before the works advance to subsequent zones. Area 3 and Area 4 shall only be
cleared after the completion and stabilization of the preceding areas.

This phased approach allows for continuous monitoring, risk management, and
corrective actions while minimizing environmental disturbance and ensuring the safety
of workers and nearby communities.

A. Methodology for Safe and Secure Clearing Operations
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The clearing of legacy waste materials shall be conducted in a controlled
and environmentally responsible manner, limited to surface and near-surface
deposits. Mechanical equipment such as excavators and loaders shall be used to
carefully remove waste materials without disturbing deeper subsoil layers. Cleared
materials shall be temporarily stockpiled in designated areas prior to screening. All
hauling vehicles shall be covered with tarpaulins to prevent dust dispersion and
material spillage during transport.
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To ensure safety during clearing, continuous gas monitoring shall be
implemented. Methane and hydrogen sulfide (H,S) gas monitoring units shall be
installed in strategic locations within the active clearing zones, including both
upwind and downwind positions. These monitors shall provide real-time
measurements of gas concentrations to detect any accumulation of combustible
or hazardous gases.

The gas monitoring system consists of a solar-powered sensor unit with an
integrated telemetry box, mounted on a stable tripod base. The system
continuously measures methane (%LEL) and hydrogen sulfide (H.S)
concentrations in the ambient air. Collected data are transmitted in real time to an
online dashboard, where gas levels, historical trends, device status, and battery
condition can be monitored remotely. This allows for continuous oversight of site
conditions and immediate response in case elevated gas levels are detected
during clearing operations.

Instrument Components: Diagram

Solar Panels

M=

Sensor

Housing _ Telemetry
Box

-

Tripod legs

” Base
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Instrument Components: View
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Figure 14. Real-Time Gas Monitoring Dashboard Display
In the event that elevated methane or hydrogen sulfide levels are detected,
clearing activities shall be temporarily halted, and controlled gas siphoning
procedures shall be implemented to safely release accumulated gases. Fire
suppression equipment, including water tankers and extinguishers, shall be
maintained on standby at all times.
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B. Phased Clearing Strategy with Gas Monitoring Scenarios

To ensure safe, controlled, and environmentally compliant clearing of
legacy waste at the Smokey Mountain site, the project shall be implemented
through a zonal and phased approach. The site is divided into four (4) main
areas: Area 1, Area 2, Area 3, Area 4. Each area shall further be subdivided into
two (2) operational phases to allow progressive clearing, continuous monitoring,
and effective risk management.

e Area Division and Phasing

Area Sub-Phases Description

Area 1 | Phase 1A / Phase 1B | Initial clearing zone along R-10

Area 2 | Phase 2A / Phase 2B | Central portion of the site

Area 3 | Phase 3A / Phase 3B | Northern section near Marala River

Area 4 | Phase 4A / Phase 4B | Eastern section near Barangay Hall of Brgy 128

Clearing activities shall proceed sequentially:

Areal> Area2- Area3- Areaéd

Each area must be fully stabilized before advancing to the next.

Dust suppression shall be carried out through regular water spraying of
active work areas and access roads, particularly during dry weather conditions.
Noise mitigation measures, including the use of mufflers and proper equipment
maintenance, shall be enforced.

Slope stability shall be maintained throughout the clearing process by
adhering to the approved slope design, including a maximum slope gradient of
1V:3H, the construction of terraces at five-meter vertical intervals, installation of
drainage channels at slope toes, and maintenance of vegetative cover to prevent
erosion.

C. Environmental and Community Safety Measures During Clearing

Environmental monitoring shall be conducted continuously throughout Phase 1
and subsequent phases. This includes:

Air quality and dust monitoring

Methane and hydrogen sulfide gas detection
Noise measurements

Surface water and leachate observation
Visual inspections of slope stability

Community coordination shall be maintained to inform nearby residents of
ongoing activities, traffic movements, and safety measures. Any complaints or
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concerns raised by the community shall be documented and addressed promptly
through established grievance mechanisms.

This phased and controlled clearing methodology ensures that the project
is implemented in a safe, secure, and environmentally compliant manner, in
accordance with DENR guidelines and applicable environmental regulations.

D. Site Preparation and Mobilization

Prior to clearing operations, temporary facilities, site security measures,
traffic management systems, decontamination procedures, and baseline
environmental monitoring shall be established in accordance with the PEP.

E. Controlled Clearing of Legacy Waste

Legacy waste shall be removed in a controlled manner, stockpiled in
designated areas, and handled with dust, odor, and fire prevention protocols. The
clearing of legacy waste materials shall be limited to surface and near-surface
deposits. Mechanical equipment such as excavators and loaders shall be used to
carefully remove waste materials without disturbing deeper subsoil layers.

Manual sorting shall be conducted where necessary to separate bulky items and
recyclable materials. Waste shall be temporarily stockpiled in designated areas prior to
screening. All hauling vehicles shall be fitted with tarpaulin covers to prevent dust
dispersion and material spillage during transport.

Fire suppression equipment, including water tankers and extinguishers,
shall be on standby at all times. Trained personnel shall conduct continuous
monitoring for signs of underground fires or gas accumulation.

F. Trommel Screening Process Flow

The trommel screening system is a key component of the waste clearing
methodology at Smokey Mountain. It enables efficient material separation, volume
reduction, and environmentally compliant disposal of legacy waste materials. The
process begins with the controlled removal of surface waste materials from
designated clearing zones using mechanical equipment such as excavators and
loaders. These materials are transported to the trommel feed area, where they are
deposited into a hopper or feeder system. The feeder ensures a steady and
regulated flow of materials into the rotating trommel drum.

Inside the trommel, the waste is screened based on particle size as the
drum rotates. Smaller particles, primarily consisting of fine soil, sand, and
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decomposed organic matter, pass through the perforated openings of the drum.
Larger materials such as plastics, metals, wood, textiles, and residual waste
remain inside the drum and exit at the discharge end.

RAW CRUSHED
— —_—
STOCKPILE STOCKPILE
Input: 800,000 cbm Receives waste and ensures Removes oversized and non
uniform feed to the sorting line. processable materials.
Feed to Magnetic Separator
DENSE
—_— TROMMEL e
MATERIAL
S tes fi
Input: 800,000 com o Upper Output: Plastics and
Extracts ferrous metals for £ Jabl Residuals to SLF
TGCVC‘Iﬂg. and recyclables.
FINE SOIL
Bottom Output: Recovered
Fine soil for NSLF cover and
backfill (Obando, Rl)

The screened outputs are then directed into three main material streams.
The fine soil fraction is collected and stockpiled for reuse. This material is suitable
for application as backfilling material subject to TCLP, soil assay and other quality
checks. It may also be transported to Obando, Bulacan for authorized horizontal
filling under an existing Environmental Compliance Certificate.

Recyclable materials, including plastics and metals, are manually or
mechanically sorted and transported to accredited recycling facilities for proper
recovery and reuse. Residual waste, consisting of non-recyclable and oversized
materials, is loaded onto covered dump trucks and hauled to DENR-accredited
disposal facilities for final treatment and disposal.

Throughout the trommel operation, dust suppression measures such as
water spraying are implemented to minimize airborne particulates. Operators are
required to wear appropriate personal protective equipment, and fire suppression
equipment is kept on standby.

This screening process significantly reduces the volume of waste requiring
final disposal, improves material recovery, and ensures that the clearing activities
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are conducted in an environmentally responsible and regulatory-compliant
manner.
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G. Waste Screening and Material Management
Fine soils shall be designated for soil cover and authorized backfilling.
Recyclables shall be transferred to accredited recyclers. Residual waste shall be
delivered to DENR-accredited disposal facilities.

H. Backfilling Strategy
The application of soil cover is a critical component of the overall
environmental management strategy. Fine soil fractions generated from the
trommel screening process shall be utilized as a backfilling material for the land
restoration.

In addition, selected screened materials shall be transported to Obando,
Bulacan for authorized horizontal filling under an existing Environmental
Compliance Certificate. This ensures that all reuse of materials remains within
regulatory approvals.

e Obando Backfilling
Selected screened materials will be delivered to Obando, Bulacan,
where a DENR-approved horizontal filling project with an existing ECC
is ongoing.

e Residual Plastics Disposal (Floridablanca SLF)
Residual plastic materials generated from the trommel screening
process that are no longer suitable for recycling shall be transported to
the Floridablanca Sanitary Landfill Facility, a DENR-accredited
disposal site for non-recyclable wastes. All plastics shall be properly
contained and covered during transport to prevent littering and
environmental contamination.

l. Hazardous Waste Management
Soil and other segregated materials that failed the TCLP test and hazard
characterization tests will be transported and disposed to a DENR accredited
TSD facility through a licensed Transporter.

J. Gas Monitoring and Management

Methane and hydrogen sulfide (H,S) gases may be present within buried
waste layers at Smokey Mountain. To address this risk, air quality gas monitoring
systems shall be installed at strategic upwind and downwind locations across the
site.

The monitoring systems measure methane concentration in percent of the
Lower Explosive Limit (%LEL) and hydrogen sulfide concentration in parts per
million (ppm). Sampling is conducted every five minutes, with data transmitted to
a cloud-based monitoring dashboard via GSM communication.
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If elevated gas levels or localized gas pockets are detected, controlled
siphoning shall be conducted to safely release accumulated gas and prevent
pressure buildup. Fire suppression teams shall remain on standby to respond to
any potential ignition risks. All gas monitoring equipment shall be maintained and
calibrated in accordance with manufacturer specifications.

K. Leachate Management and Disposal Strategy

Surface runoff and leachate shall be managed through the installation of
drainage channels and collection systems. The site’s low soil permeability reduces
rapid leachate migration; however, precautionary measures shall still be
implemented. Leachate shall be directed to designated containment areas for
proper handling and treatment. No untreated wastewater shall be discharged into
nearby water bodies. Water quality monitoring shall be conducted regularly to
detect any potential contamination of surface or groundwater resources.

Leachate generated from rainfall infiltration and waste disturbance shall be
managed through a controlled collection, containment, and disposal system
to prevent environmental contamination. Collected leachate from drainage canals,
ditches, and sump areas shall be mechanically pumped out and transported to
designated containment or authorized treatment facilities for proper handling and
disposal.

1.00 m ' HDPE LINER

1.00 m

DITCH CANAL DETAILS

Figure 17. Ditch Canal of the Drainage Plan
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Leachate seepage and ponding areas shall be identified through site
inspection and monitoring, particularly in low-lying areas and slope toes. The
following measures shall be implemented:
+ Installation of lined drainage canals and ditches to divert
surface runoff
+ Placement of impermeable liners in critical seepage zones
» Deployment of leachate collection tanks or sumps at discharge
points
» Regular inspection during wet weather conditions
e Leachate Handling and Destination:

Collected leachate shall be:

1. Temporarily stored in lined containment tanks

2. Allowed controlled evaporation where applicable

3. Recirculated within inactive waste areas when safe

4. Transported to authorized treatment facilities when required
5. Managed through natural attenuation in inactive zones

No untreated leachate shall be discharged into Marala River, Estero de
Vitas, or any surrounding water bodies.

Water quality monitoring shall be conducted to ensure compliance with DENR
standards and prevent off-site contamination.

L. Fencing and Site Security Measures

To prevent unauthorized entry, illegal dumping, and public exposure to
potential hazards during the closure and rehabilitation of the Smokey Mountain
site, a comprehensive fencing and security system shall be implemented
throughout the project duration.

Temporary and permanent perimeter fences shall be installed based on site
conditions, access points, and operational zones. The fencing layout shall follow
the approved Temporary Fence Layout Plan and the Proposed Perimeter Fence
Details (Annex E & F: SD-1 and SD-2 drawings), which specify the fence type,
height, footing, column spacing, and structural details. These fences shall be
designed to withstand site conditions, restrict unauthorized access, and clearly
define active work zones.

Fence installation shall prioritize:

e Site boundaries adjacent to residential areas

e Access roads and haul routes

e Active clearing and screening zones

e \Waste stockpile and trommel operation areas

e (Gas monitoring and leachate control zones

Warning and prohibition signages shall be mounted on fence lines at regular
intervals, indicating:

e No Trespassing

e Authorized Personnel Only

e No Open Burning / No Open Flames
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e No Children, Squatters, or Animals Allowed

e Project Name and Status of Operation

e Operating Hours
Security personnel shall be assigned at major access points to regulate entry,
verify worker credentials, and monitor site activities. The number of guards
shall be adjusted based on site size, work phase, and risk level, with a
minimum of:

e One (1) guard per main gate

e One (1) roving guard per active clearing zone

Regular coordination with the LGU of Manila, barangay officials, and local
security units shall be maintained to deter illegal dumping, squatting, and
unauthorized access. LGU security visits and joint inspections shall be
conducted periodically, especially during non-working hours.

All fencing and security measures aim to:
e Protect public safety
e Preventillegal dumping and encroachment
e Reduce fire, gas, and accident risks
e Ensure controlled site operations

e Maintain compliance with DENR and DAO 2006-09 requirements

M. Environmental Monitoring and Mitigation Measures

Dust suppression shall be achieved through regular water spraying of access
roads and active work areas, particularly during dry weather conditions.

Noise control measures shall include the use of mufflers on heavy equipment,
proper equipment maintenance, and, where necessary, the installation of noise
barriers.

Wastewater from worker facilities shall be collected through portalets and
septic systems, with regular hauling by licensed contractors.

Hazardous wastes such as used oil, batteries, and chemicals shall be stored
in labeled containers and collected by DENR-accredited transporters.

Spoil materials shall be stockpiled in approved areas and transported to
authorized disposal or reuse sites.

These measures aim to protect air quality, water resources, soil integrity, and
community health.
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N. Geotechnical Considerations and Slope Stabilization

Slope stability is a critical consideration in the safe clearing and
environmental management of the Smokey Mountain site due to its significant
elevation, which ranges from approximately 20-30 meters in certain areas.

A slope gradient of approximately 1:3, or an equivalent slope angle between
2% and 4%, shall be adopted across all exposed slope faces. This configuration
ensures that surface runoff is properly conveyed, prevents water accumulation,
and enhances long-term slope stability.

To further improve erosion control and provide safe access for maintenance
and monitoring activities, terraces shall be constructed at five-meter vertical
intervals. Each terrace shall have a uniform width of three (3) meters.

These terraces serve multiple functions. They act as erosion control
features by breaking the slope length and reducing runoff velocity. They provide
access pathways for inspection, maintenance, and emergency response. They
also allow for landscaping and vegetation growth to improve surface stability and
visual rehabilitation.

Drainage channels shall be installed at the toe of each slope and along
terrace edges to direct surface runoff toward designated drainage systems. These
channels shall be lined where necessary to prevent erosion and scouring.

No steep vertical faces or uncontrolled slope cutting shall be allowed during
clearing operations. All slope shaping shall be gradual and controlled to avoid
destabilizing the underlying waste and soil layers, particularly in areas identified as
having high liquefaction susceptibility.

Through the implementation of these slope stabilization and protection
measures, the Smokey Mountain clearing project ensures compliance with DENR
standards, minimizes erosion risks, and promotes long-term environmental safety.

0. Geotechnical Investigation and Slope Stability Assessment

A geotechnical investigation was conducted at the Smokey Mountain site to
assess subsurface conditions and evaluate the stability of existing slopes within
the former disposal area. The investigation focused on ground surface
characteristics, waste distribution, soil composition, and slope geometry to support
safe closure and rehabilitation planning.

The ground surface within the site generally slopes upward with mild to
moderate inclinations from the lower surrounding areas on the west, north, and
east sides toward a more elevated central portion, with elevation differences of up
to approximately twenty (20) meters. Several sections of the property exhibit visible
traces of garbage materials, while some areas are occupied by small residential

Page 27



Smokey Mountain Land Restoration Project
For Development of Smokey Mountain Property, Manila PROJECT DESCRIPTION

structures or informal shanties. Vacant areas are largely covered with vegetation,
ranging from grass cover to dense growth of shrubs and trees.

Due to the presence of mixed waste materials and variable subsurface
conditions, deep or unsupported excavations with steep or vertical side slopes are
not considered safe. The geotechnical assessment confirms that slope
modification and grading activities must be carried out using controlled and
conservative slope designs.

For long-term slope stability, the following engineering measures shall be
implemented:

e Slopes shall be maintained at a maximum inclination of 1V:2H
e Benching shall be provided at five-meter (5 m) vertical intervals
e Each bench shall have a minimum width of 2.0 meters

e Open, lined longitudinal drainage ditches shall be constructed at the toe
of each sub-slope

e Vegetative cover shall be maintained on all exposed slope surfaces

These measures are consistent with geotechnical recommendations for
large open dumps and are designed to reduce erosion, prevent slope failure, and
improve long-term site stability.

The design of permanent retaining structures, deep excavation supports,
and foundation systems is beyond the scope of this project, as the Closure and
Rehabilitation Plan is limited to controlled surface clearing, slope stabilization, and
environmental protection measures.

M. Slope Stability Constraints and Design Criteria

Based on geotechnical observations, thick cuts or deep ground disturbance
cannot be safely undertaken with unsupported steep or near-vertical side slopes. For
long-term stability, exposed slopes shall be maintained at a safe inclination, with a
maximum recommended slope gradient of 1V:2H. Benching shall be provided at five-
meter (5 m) vertical intervals, and the toe of slopes shall be fitted with open, lined
longitudinal drainage ditches to control runoff and reduce erosion.

Xll. PROJECT SCHEDULE AND TIMETABLE

The Land Clearing and Site Preparation for Development of Smokey Mountain
Property is targeted to be completed within twelve (12) months, based on a daily
average output of 2,700 cubic meters. Pre-construction activities such as permitting,
site surveys, and mobilization will begin prior to excavation, followed by the
construction and operational phases. Restoration works, including grading, soil
stabilization, and greening, will follow immediately after excavation. A detailed work
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schedule will be developed and updated regularly to ensure alignment with actual field
conditions, environmental compliance, and stakeholder coordination.

Table 8. Project Schedule and Timetable

Item Details
Estimated duration 12 months (360 days)
Work hours Daytime only

Xlll.  ANTICIPATED ENVIRONMENTAL IMPACTS AND MANAGEMENT

Table 9. Environmental Impact and Corresponding Management/Mitigation Measures

Impact Management/Mitigation

Continuous ambient air monitoring; use of gas extraction or

Gas venting systems if needed; provision of PPE for workers
Installation of temporary containment systems; use of
Leachate impermeable liners or barriers; regular collection and treatment

of leachate

Identification, segregation, and secure containment of
Hazardous Waste | hazardous materials; proper labeling and disposal through
accredited treatment facilities

Dust Water spraying, covering trucks

Odor Schedule work during cooler periods, rapid material removal
Noise Work limited to daytime, equipment with mufflers

Traffic Route planning, coordination with LGU

Slope instability Temporary shoring, phased clearing, monitoring

XIV. SUMMARY

The Smokey Mountain Land Restoration Project involves the controlled clearing,
surface grading, and environmental stabilization of approximately 10.8 hectares of
the former Smokey Mountain dumpsite in Barangay 128, Balut, Tondo, Manila. The
site contains an estimated 1,000,000 cubic meters of legacy waste accumulated
from decades of historical dumping. These residual waste deposits pose ongoing
safety, environmental, and public health risks—including unstable slopes, potential
gas emissions, leachate generation, and obstruction of drainage pathways that
contribute to localized flooding.

The project focuses on surface and near-surface waste clearing, mechanical
screening using a trommel system, material segregation, and environmentally
compliant hauling and disposal of residual waste to DENR-accredited facilities.
Usable fine soil generated from the screening process will be applied as controlled
backfilling material, while selected screened materials may be transported to
Obando, Bulacan, for authorized horizontal filling under an existing ECC. All
operations will be implemented through a phased, zonal clearing strategy to ensure
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systematic progression, continuous risk management, and minimized disturbance to
adjacent communities.

Comprehensive environmental safeguards will be maintained throughout the
project, including dust suppression, noise reduction, leachate containment, slope
stabilization, gas monitoring for methane and hydrogen sulfide, fire prevention
protocols, and strict traffic and site-access controls. Real-time air quality and gas
monitoring systems will be deployed to ensure operational safety and immediate
response to potential hazards. Community health and safety considerations—
including fencing, signages, PPE use, and a grievance mechanism—shall be
consistently upheld.

This project is a critical intervention aligned with the Supreme Court Mandamus on
the Manila Bay Rehabilitation (G.R. Nos. 171947-48), supporting national efforts to
eliminate pollution sources and rehabilitate degraded urban environments. By
removing legacy waste and stabilizing the site, the project will significantly reduce
environmental risks, improve site safety, and establish conditions necessary for future
redevelopment and land restoration, without undertaking landfill closure or deep
excavation beyond the approved scope.
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