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ABBREVIATION
ANPM National Petroleum and Mineral Authority
API American Petroleum Institute
AQM Ambient Air Quality Monitoring
ASME American Society of Mechanical Engineers
ASTM American Society of Testing Materials
BODs Biochemical Oxygen Demand in Five days
Bpd barrel per day
BREF Best Available Techniques Reference
EMS Environmental Management System
ERP Emergency Response Plan
ERTF Emergency Response Task Force
CAR Corrective Action Request
CDL Construction, demolition, and land clearing
CEMP Construction Environmental Management Plan
CEMS Continuous Emission Monitoring System
CERP Construction Emergency Response Plan
CO Carbon monoxide
COD Chemical Oxygen Demand
CPMO Contractor Project Management Office
CSR Corporate Social Responsibility
DEMP Deactivation Environmental Management Plan
DO Dissolved Oxygen
EBRD European Bank for Reconstruction and Development
EHS Environmental, Health and Safety
EIA Environmental Impact Assessment
EIF Environmental Incident Form
EIR Environmental Incident Register
EIS Environmental Impact Statement
EMP Environmental Management Plan
EMS Environmental Management System

Eng’g EPsCm
EPA
EPC

Engineering Procurement services and Construction management
Environmental Protection Agency

Engineering, Procurement and Construction
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ERC Emergency Response Coordinator

ERM Emergency Response Manager

ERT Emergency Response Team

FCT Fire/Vapor Control Team

FEED Front End Engineering Design

GPS Global Positioning System

HAZOP Hazard and Operability Study

HaS Hydrogen Sulfide

ha Hectare

IBA Impact and Benefits Agreement

IAIA International Association for Impact Assessment

[FC International Finance Corporation

K Wh Kilowatt hour

KOM Knowledge Operations Management

Ldn Day-night average sound level

Leq Equivalent Continuous Noise Level

Linax Maximum Sound Level

LOI Letter of Intend

LPG Liquefied petroleum gas

LTIFR Lost Time Injury Frequency Rate

L90 Sound Level Percentile 90

MAFF Ministry of Agriculture, Forestry and Fisheries

MC Mechanical completion

MER Monitoring, Evaluating, and Reporting

Mj Megajoules

MREIS Minimum Requirements for an Environmental Impact Statement

MREMP Minimum Requirements for an Environmental Management Plan

MTIFR Medical Treatment Injury Frequency Rate

NDPCEI National Directorate for Pollution Control and Environmental
Impact

NFPA National Fire Protection Association

NGO Non-governmental organization

NGOs Non-governmental organizations

NOAA National Oceanic and Atmospheric Administration

NOx Nitrogen Oxide
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NO, Nitrogen dioxide
OEMP Operation Environmental Management Plan
OERP Operation Emergency Response Plan
OHS Occupational Health and Safety
O&M Operation and Maintenance
PCB Polychlorinated biphenyls
PCP Pentachlorophenol
PIRR Post-Incident Response Report
PM Particulate Matter
PMio Particulate Matter 10 micrometers
PMO Project Management Office
QHSE Quality, health, safety and environment
RAP Resettlement Action Plan
RLRP Resettlement and Livelihood Restoration Project
RMT Refinery Management Team
SEFOPE Secretariat of State of Professional Training and Employment
SOx Sulfur Oxide
SO, Sulfur dioxide
S.U. Standard Unit
B Tuberculosis
TRIFR Total Recordable Injury Frequency Rate
TSP Total Suspended Particles
TSS Total Suspended Solid
UNTAET United Nations Transitional Administration in East Timor
UHF Ultra High Frequency
US EPA United States Environmental Protection Agency
VOCs Volatile organic compounds
WDPA World Database on Protected Area
WD/WS Wind direction and wind speed
WHO World Health Organization
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CHAPTER 1

EXECUTIVE SUMMARY

1.1 INTRODUCTION

An Environmental Management Plan (EMP) for the Project is prepared as part
of'the EIA study process. The Decree Law No. 5/2011 on Environmental Licensing requires
an EMP for a proposed development project to be presented as a stand-alone document to
be used in conjunction with the EIS. The objective of the EMP is to prescribe what will
need to be done to: (1) minimize environmental (and social) impacts of the Project; and (i1)
ensure that the environmental performance of the Project in all phases will comply with
applicable laws and regulation and conditions of the environmental licensing.

1.2 DETAILS OF THE PROJECT PROPONENT

The Project Proponent is TIMOR GAP, E.P. which was established in 2011
under the Decree Law No. 31/2011. Being the national oil company TIMOR GAP, E.P.
conducts, on behalf of the State, oil and gas businesses covering onshore and offshore, and
national to international operations. In addition to doing businesses in oil and gas to protect
the interest of the country, TIMOR GAP, E.P. is also mandated to maintain energy security
of the nation. In line with this mandate, TIMOR GAP, E.P. is embarking on a major
investment in the Tasi Mane Project as already discussed above.

TIMOR GAP, E.P. has a mission to excel in providing services for the industry
with quality, health, safety and environment. This mission is also extended to its support
activities including the implementation of this Project.

1.3 DETAILS OF THE EIA CONSULTANT

The Consultant is TEAM Consulting Engineering and Management (TEAM) in
association with ATT Consultants Co., Ltd.

TEAM Consulting Engineering and Management (TEAM)

TEAM is one of the key subsidiaries of TEAM Group of Companies (TGC).
TGC provides comprehensive consulting services covering a complete project cycle from
project conception through project planning and feasibility study, detailed design,
construction supervision, and project management.

Environmental impact assessment is one of TEAM’s key businesses. TEAM’s
experiences in EIA cover projects in various development sectors including transport,
power, water resources, mass transit, mining, ports, and industry.
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ATT Consultants

ATT is one of the affiliated companies of TGC. It was established with the
primary objective of providing engineering services for oil and gas related projects,
petrochemical facilities, marine facilities, electrical power system, and industrial plants for
both public and private sectors. ATT provides services in technical surveys and
investigations, CADD drafting, technical due diligence, project preparation and feasibility
study, detailed design, and construction supervision.

1.4 DESCRIPTION OF THE PROJECT
A. Project Background

The Project is to support the Betano Refinery Project, which is one of the
three key projects under the Tasi Mane Project, which has been designated in the Timor-
Leste Strategic Development Plan 2011-2030 as a key pillar of the nation’s future
development. The Tasi Mane Project will establish three major oil and gas operational
centers in the country: (i) Suai Supply Base to serve as the major oil and gas terminals; (i1)
Betano Refinery; and (ii1) Beaco LNG Plant. The Nova Betano Project is providing
housing, infrastructure, and service facilities for the refinery workforce, and for
communities to be moved from the land acquired by the refinery project.

B. Nature of the Project Location

The proposed Nova Betano city will cover a land area of 1,190 ha in
Manufahi District. The distance from the project’s center is about 6.50 km to the Betano
Refinery site, and existing Betano village is about 6.50 km and 2.50 km, respectively. The
Betano to Same main road traverses the Project area in the north-south direction.

C. Nature and Size of the Project

The Project is essentially a new city development project to build up
facilities on a vacant land. Therefore, the development will be based on mixed land use to
create facilities to serve various city functions. The new town will be planned to
accommodate initially about 14,500 residents. The development density is light as the
population density will be initially at about 1,218, persons/km?. Figure 1.4-1 shows
indicative layout of this new town.

D. Project Status and Schedule

The Nova Betano new town is to support the operation of Betano Refinery
which is planned to commence commercial operation in 2022. As stated in the Spatial
Design Planning for Southern Coast of Timor-Leste, this new town will be developed in
four stages. Stage 1 is expected to be implemented during 2020 to 2022 with 24 months
construction.
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1.5 LEGAL REQUIREMENTS

Environmental management of this Project is directly governed by
Environmental Licensing Law (Decree Law No.5/2011). Under the provisions of this Law,
this Project is considered Category A — projects that may potentially cause significant
environmental impacts. Consequently, the Project Proponent has to obtain an
Environmental License for its construction and operation.

To apply for an Environmental License, the Project Proponent has to conduct an
environmental impact assessment (EIA) of the Project to prepare two stand-alone
documents-an environmental impact statement (EIS) and an environmental management
plan (EMP). The two documents will be submitted to NDPCEI for its review and
consideration according to the process prescribed in the Law. Approval of the EIS and the
EMP is the condition for NDPCEI to issue an Environmental License to the Project
Proponent.

1.6 INSTITUTIONAL ROLES AND RESPONSIBILITIES

The environmental processes involved in the management of two bodies:
Responsible organization or implementation of the Environmental Management Plan, as
well as relevant standards, laws and regulations, supervision and Environmental
Management Plan in the project during the construction, operation, and deactivation
phases.

There are 11 core institutions responsible for environmental management, namely
Ministry of Commerce, Industry and the Environment-NDPCEI, The National Petroleum and
Mineral Resources-ANPM, Secretary of Statement for Employment Policy and Vocational
Training, Ministry of Interior, Ministry of Planning and Strategic Investment, Ministry of
Defence, Ministry of Agriculture and Fisheries, Ministry of Health, Ministry of Justice ( Land
properties ), TIMOR GAP, E.P., and contractor and sub-contractor
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1.7 SUMMARY OF IMPACTS

Pre-construction and construction phases are considered together as one phase
as they are closely connected and overlapped, the identified environmental disturbance
during the pre-construction and construction phases are loss of agricultural land and forest,
biomass wastes, air pollution (fugitive dust and gaseous emissions), noise and vibration,
wastewater, solid waste, and increasing of traffic volume.

During the operational phase, the impacts are wastewater and solid wastes during
operation and maintenance of the township and environmental management of golf course.

During the deactivation phase, the building and its associated infrastructures will
cease to operate. They will be demolished or dismantled to clear the land for other uses.
The main environmental issues are air pollution (fugitive dust and gaseous emissions),
noise and vibration, solid waste, and wastewater. The environmental issues will be similar
to those of during the construction but in reverse.

Briefly information on these environmental and social impacts and their
mitigation measures and monitoring programs for pre-construction, construction, operation
and deactivation phases are presented in Table 1.8-1 to 1.8-3 of Section 1.8:Description of
Proposed Mitigation Measures and Monitoring Programs.

1.8 DESCRIPTION OF PROPOSED MITIGATION MEASURES AND
MONITORING PROGRAMS

Mitigation measures and monitoring programs for the management of the
potential project impacts both environmental and social issues during pre-construction,
construction, operation and deactivation phases are presented in Table 1.8-1 to 1.8-3 Each
Mitigation measures and monitoring programs will be a working document and as such it
will be reviewed and amended or updated as deemed necessary to reflect changes in
construction schedule -and management review changes
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TABLE 1.8-1
POTENTIAL IMPACTS, MITIGATION MEASURES, AND MONITORING PROGRAMS FOR PRE-CONSTRUCTION AND CONSTRUCTION PHASES

Activities Potential Impact Mitigation Measures Mlt]ga.tlf.)l? Mitigation Cost Parameter to be Monitored Frequ‘enc'y of Momto.nfl.g
Responsibility Monitoring Responsibility
Environmental Issues
1. Biomass from site clearing - Local villagers can benefit Biomass Survey Project Proponent Included in total - Site investigation to ensure; Once for site Project Proponent
o Sensitive Receptors from the biomass - The contractor will first conduct a detailed biomass survey of the 1,190 construction > Site clearance completed within the inspection after
»  Areaabout 629.90 ha will be used ha construction site to delineate vegetated areas and classified contract cost given timeframe with no debris on clearing and before
for the development of the Project. according to tree species, age, crown closure, height and site quality site; ] ) construction
¢ Magnitude of Impacts characteristics. The survey results will be used to prepare estimates of »No visible environmental pollution
> The total amount of biomass to be volumes of various categories of biomass broken down into: (i) caused by the disposal of biomass; and
managed would be about 91,736 biomass that could be used for economic purposes; (ii) biomass that » Economic uses of a sizable portion of
tons, including teak and perennial would have no economic use and would have to be disposed. The the biomass,
trees. estimates should categorize usable biomass based on sizes and potential Monitoring Cost
uses. Cost estimates will be included in the cost

. of site inspection.
Biomass Removal Plan

- The contractor will prepare a biomass removal plan based on the results
of surveys that will meet the objectives of biomass waste management.
The plan will need to cover: (i) schedule of clearing clearly indicated
on the site map; (ii) clearing method; (iii) proposed use of timbers and
woods or merchantable biomass; (iv) involvement of local villagers for
their use of biomass; and (v) proposed method of disposal of debris and
soft vegetation wastes.

1

The harvesting / biomass removal approach will take into consideration
the physical and environmental factors of the site.

The recommended clearance method for the Project is manual cutting
(as opposed to mechanical clearing via bulldozer). Chemical defoliants
will not be used. Manual clearing (i.e. chainsaw, pruning shears, etc.)
will reduce soil disturbance and subsequent sediment transport, leave
rooting structures in place as erosion control, and will create social
benefit if local residents are engaged to undertake clearance activities.

If clear felling is undertaken, harvesting must be undertaken manually,
and the herbaceous / shrub layer should be left behind for moderately
steep slopes to minimize erosion.

- Areas with steep slopes of greater than 30 degrees will not be logged or
cleared for safety and environmental reasons (i.e. slope stability,
prevention of erosion and sediment transport.

- Open burning of debris and biomass residues will need permission of
the Owner Project Manager. If burning is necessary, burning in clear
felled areas will be restricted to pile-and-burn techniques, with no
broadcast burns conducted to minimize erosion potential.

i

Cutting and stockpiling at a designated area within the construction site
is recommended. Provisions must be made to minimize fire risk of the
stockpiles.

t

After felling of commercial timber, local residents will be given a
limited time period to extract non-timber forest products and lesser
value biomass from the priority biomass removal areas. Lesser value
biomass can be used for building materials, firewood, charcoal /
biochar production and other recycle products.

[

Biomass that needs to be disposed will be mechanically reduced in
sizes or shredded into small chips to facilitate disposal by landfill or
composting.

Areas designated for landfill or composting are to be clearly indicated
in the biomass removal plan.
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TABLE 1.8-1
POTENTIAL IMPACTS, MITIGATION MEASURES, AND MONITORING PROGRAMS FOR PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)
Activities Potential Impact Mitigation Measures Mmga-tufq Mitigation Cost Parameter to be Monitored Frequ.enc.y of Momto'nflg
Responsibility Monitoring Responsibility
2. Air Pollutions from the construction - Caused the adversely affected | The Contractor will conduct air quality surveys at the construction sites - The construction | Included in total Ambient air quality measurement e Twice a year - The Contractor
activities. The issues will be: local air quality in and nearby and identified sensitive receptors to update the baseline data established manager of the construction - Ambient air quality will be carried out during construction | - The EHS Manager
> Fugitive dust generated in soil construction site and along the | in the Final EIS Report. Contractor contract cost twice a year by the contractor at the period of the Project
compaction and vehicle movements transportation routes Fugitive Dust Control - The EHS Project site and two nearest sensitive Proponent
in the construction site and along the | - Disturb respiratory system of L . . . Manager of the receptors. Details are;
transportation routes; and workers, nearby communities, - For construction site including spoil placement sites: Project Proponent No. of Station: 3 stations
»  Exhaust emissions from trucks and and along the transportation o Use watering or other effective techniques on unsealed areas to minimize ¢ Project site
heavy construction equipment routes wheel generated or wind-generated dust; o Lalica sub-village
powered by diesel engines. o Assoon as the land becomes available, engage in the progressive ¢ Rai-fussa sub-village
. w rehabilitation of construction sites and spoil placement sites with Parameter for measurement:
> Constmc.tl.on wor¥<ers ax?dv ' landscaping. e TSP
communities near the project site, - Take measures (e.g. rumble bars and wheel wash bays) to ensure dust- * PMyo
including, Lalica sub-village and . " o P « NO>
Rai-fussa sub-village. creating 1patel.1al (earth or similar matenz}l) is not trgnsportgd from the 2
. © construction sites to roads or other areas in the public domain. * SOx
e Magnitude of Impacts : s et
> TSP about 114 pg/m’ to be - Ensure all trucks carrying spoil or other I‘oose matgrial are covered,.and Bumgﬁ?;eg gnc(j):g:ccilg::cdt;oz
compared with standard of not 1f necessary, treated (e.g. mist sprays) prior to leaving the construction Estimated Coét/Year' 57.000 USyD
N exceeding 230 pg/m’. o SHes. o ) ) ) - More frequent Additional monitoring
> Sma]l ;?ollunon, gaseous emissions - Ensurf: all lqosg earth and sxmflar q}atertal spilled or otherwise . will need to be carried out if complaints
will affect only construction workers. deposited within the construct}(}n sites and the transport I'OL.ltCS is are received from affected persons.
cleared and removed from trafficked areas as soon as practicable. - Monitor and manage the incidence of
- At the construction sites and spoil placement sites, monitor dust deposition and manage construction
meteorological conditions, particularly wind speed and direction and vehicle emissions in relation to ambient
where necessary take measures to avoid impacts of dust on adjacent air quality.
properties. Such measures may include: Fugitive Dust e Weekly basis and
¢ Modification of construction methods; - Monitor regularly (weekly minimum) by twice a year during
. e ) inspection or other effective sampling: construction period
¢ Increase in dust suppression measures; or e The performance of dust filtration
o Cessation of work when no other reasonable or practical measure is systems on construction shed
available. ventilation systems;
Diesel Exhaust Emissions e Spillage or deposition of loose
- Take measures to manage the movement of construction vehicles material on rqads leaving a
entering and leaving the construction sites to avoid, or mitigate and const.mctlon site. .
manage the potential for vehicle emissions impacting on adjacent * Monitor p.elform.ance of mitigation
properties, except where such residential or sensitive activities in front NEAsUres i re.lanon to the .
an arterial road to be used for access to or from the construction site. construction arr qughty goals with
Measures for construction fleet management are to be provided in the adopted fro’m interim Fargf:t-l O,f
construction vehicle management plan and the construction traffic WHQ Air Quality GUIdellr'{eS for
management plan. Such measures may include avoiding or minimizing pfu‘clgulate matter, ozone, nitrogen
queuing on streets approaching the worksites or adjacent to other dlpxnde z}nd sulfur dioxide, 2005
sensitive activities: - Momtor twice a year or more frequently
. . . . . . if weather conditions required,
- Adopt procedures tc_J avoid Fonstxyctlon vehicles idling for excessive penpds construction sites, stockpiles, vehicles
(e.g. more than 5 minutes) if required to queue to enter the construction sites; and roads leaving the construction sites
- For stationary plant and equipment powered by diesel motors, take for evidence of dust generation or loose,
measures to avoid or mitigate and manage the potential impacts of unstable material with potential for dust.
exhaust emissions on adjacent residential or other sensitive activities. Vehicle Diesel Exhaust Emissions e Weekly basis and
For example, ensure all construction vehicles and stationary plant and - Vehicle motors idling for periods once before
equipment powered by diesel motors are fitted with emission control exceeding 5 minutes while in queues to construction
measures, and are regularly maintained to manufacturers’ access construction sites (on-going)
specifications. - Inspect the position of stationary plant
and equipment powered by diesel
engines to ensure exhaust emissions are
directed away from sensitive activities
and neighboring properties (initially on
establishment).
PCT/ENV/RES918/P03350/RE17294-CH1 Nova Page 1-7
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TABLE 1.8-1
POTENTIAL IMPACTS, MITIGATION MEASURES, AND MONITORING PROGRAMS FOR PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)
N . e Mitigation s . Frequency of Monitoring
Activities Potential Impact Mitigation Measures Responsibility Mitigation Cost Parameter to be Monitored Monitoring Responsibility
3. Noise from heavy construction machines and | - Noise generated from Design - The construction | Included in total Pre-construction and Construction Noise ¢ Twice a year - The Contractor
equipment during excavation and finishing construction noise activities - The Contract will require the Contractor and his sub-contractors to use manager of the construction Monitoring during construction | - The EHS Manager
activities will affect construction construction equipment that generate low levels of noise and vibrations. Contractor contract cost * Noise monitoring will be carried out period of the Project
o Sensitive Receptors workers and would also affect The Contractor will present alternative construction equipment to - The EHS during the construction works identified Proponent
> Construction workers and the nearby receptors. demonstrate that the selected equipment adopts best available Manager of the as noise sources are taking place.
communities near the project site, technologies to minimize noise and vibration. Project Proponent Therefore, the monitoring will be linked
gg_‘;gii’Stil_lsglz\ig““age and - Before commencing the construction, the Contractor will conduct a - Thg resident twoiglggvrzrl;isrc;eg)uler. T:ii?:g;?;mr
e noise and vibration survey covering the identified sensitive receptors to engineer of the d prep

e Magnitude of Impacts

dBA for Leg-1hr compared to

»  Maximum noise level will be 89
dBA during excavation and finishing
> Noise at receptor will result in 48.5

standard of exceeding 55.0 dBA.

update the existing baseline data in the Final EIS Report. The noise
survey will be manually conducted using a sound level meter following
Noise Standard.

Demonstrate through predictive modeling of the proposed construction
techniques and monitoring ambient noise and vibration readings prior
to construction to establish pre-disturbance levels, the likely levels of
noise and vibration due to construction works throughout the
construction period.

Pre-Construction and Construction Noise

- The Contractor will be allowed to carry out construction works, which
generate excessive levels of noise and vibration, only during the period
between 6.30 am to 6.30 pm Mondays to Saturdays. Such construction
works on Sundays or public holidays will need approval from the
resident engineer of the Project Proponent.

b

For construction works beyond standard construction hours, the
Contractor shall take reasonable and practical measures to protect the
affected sensitive receptors. For example, acoustic walls or noise
barriers would be required.

0

Reasonable and practicable measures to achieve the construction noise
targets may include, for example:

e Commence advanced notification of works and undertake on-going
consultation with potentially affected property owners and occupants.

¢ Establishing temporary noise barriers between construction worksites and
sensitive receptors (e.g. residential, schools, community facilities).

¢ Fitting noise-reduction measures to all plant and equipment engaged in
the construction works;

¢ Designing worksites to minimize potential noise impacts on nearby
sensitive places.

'

For the township construction site, the duration of construction works
with excessive noise will be 76 months. The Contractor will undertake
predictive modelling of potential construction noise and vibration
impacts based on the proposed construction methods, the proximity of
sensitive places, and the applicable standards.

Where construction noise impacts are predicted due to specific
construction activities, reasonable and practicable mitigation and
management measures must be adopted and notified in advance to
potentially affected owners and occupants of adjacent properties. If
such activities are to occur often during the construction works, a
program for a regular, scheduled occurrence should be devised and
implemented in consultation with the owners and occupants of nearby
properties.

i

Potentially affected property owners and occupants are to be notified
well in advance (7 days or more) as to the scale, extent and duration of
construction works, as required by the consultation and
communications program.

Project Proponent

monitoring program based on the latest
construction schedule before
commencing the construction. Details
are:

No. of Station: 3 stations

e Project site

¢ Lalica sub-villages

¢ Rai-fussa sub-villages

Parameter for measurement;

o Leqlhr

o Leq24 hrs.
¢ Lmax

e Ldn

¢ 190

Duration/time: 5 consecutive days
Estimated Cost/Y ear: 30,000 USD
o In addition, compliance monitoring by a

third party will be carried out at least
twice a year over the construction
period. During the construction period,
the compliance monitoring should focus
on the day on which the construction
activities with maximum noise will be
carried out.

Noise Monitoring of Pre-construction and
Construction Equipment and Trucks

e Before commencing the construction,
the Contractor will conduct noise testing
of trucks to be used in the construction.
Subsequently, the Contractor will
conduct noise testing of the trucks every
six months. The Contractor will ensure
that the trucks that did not pass the noise
test will be replaced by new trucks with
less noise, or will be fixed as soon as
possible. The Contractor will submit
reports of the noise testing to the EHS
Manager of the Project Proponent.

e Once before the
construction

Monitoring in Response to Noise/Vibration

Complaint
e The Contractor is to implement

measures to receive and respond to
complaints about construction noise and
vibration made at any time during the
construction phase of the Project. Such
measures may include a complaints
management and correction action
system developed and incorporated in
this CEMP. Key requirements for the
system include:

® On receipt the
compliant
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EMP for the Nova Betano Project
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Final Report
TABLE 1.8-1
POTENTIAL IMPACTS, MITIGATION MEASURES, AND MONITORING PROGRAMS FOR PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)
. . e . Mitigation N . Frequency of Monitorin
Activities Potential Impact Mitigation Measures Responsibility Mitigation Cost Parameter to be Monitored M(?ni tori)r: g Responsibil;gty

*  Onreceipt of a complaint,
implement a complaint response
procedure for tracking and
responding to the issue(s) and the
complaint;

¢ I[dentify the relevant construction
activity at which the complaint is
directed;

¢ Assoon as practicable, investigate
and measure the level of noise
and/or vibration from that activity;

e Respond to the complainant as
soon as practicable upon
completion of the investigation and
describe the corrective action taken;
and

¢ Report to the Proponent on the
complaint, the activity, the
cotrective action and the

, response.

4. Wastewaters from worker camp during the Wastewaters issues would have | pocion Cone ept - The construction | Included in total & Monitoring of effluent to be discharged o Twicea year - The Contractor
construction will be wastewaters from significant impacts on the . i . . . manager of the cost of waste from the construction site will be carried during construction | - The EHS Manager
kitchen, canteen, toilets, bath rooms, and receiving environment - The Contractor will preparc detailed design of a wastewater Contractor management out by a contractor twice a year period of the Project
wash water. considering their substantial management system for the wquer camp. The wastewater management | _ e pyg (107,716 USD) collection over the construction period. Proponent

e Sensitive Receptors quantities. system will consist of a cqllectlon syst.em z}nd a sxmp! ¢ treatment Manager of the Water samples will be collected at the
7 Natural water body into which the system. The proposed design concept is briefly described below: Project outlet of the wastewater treatment
wastewaters will be discharged, and Domestic Wastewater Proponent facility or the retention pond at 3 worker

the workers who will be affected by

living conditions in the camp.
¢ Magnitude of Impacts
> Wastewater about 51.0 m*/day
(Assuming about 85% of the water

consumed become wastewater)

¢ Toilet wastes will be separated from grey water or sullage.

¢ Toilet wastes will be discharged into a septic tank (or more than one
septic tanks) with a hydraulic retention time of about 5 days. The volume
of toilet wastes is estimated at about 20% of the total volume of domestic
wastewater. The septic tank effluent (septage) will be discharged into the
retention pond. Alternatively, toilet wastes will be treated in a package

treatment plant using an aerobic process.

¢ The retention pond will be designed as an oxidation pond.

During Construction

- Water in the retention pond will be used for dust suppression on
unpaved areas in the construction site, and also for watering of the

green area.

- The remaining volume will be discharged through a sewer pipe into the

surface water.

camps. The samples will be analyzed to
determine magnitudes of various quality
parameters prescribed in the effluent
standards. The wastewater treatment
performance of the contractor will be
assessed from the monitoring data. If the
final effluent does not meet the quality
standards, the treatment efficiency of the
retention pond could be raised using a
floating aeration system. Details are;

No. of Station: | station

o at the outlet of the wastewater

treatment facility

Parameter for measurement:

e Temperature

. pH

» Total Nitrogen

s Total Suspended Solid

¢ Oil and Grease

+ BOD;

« COD

¢ Total Phosphorus

o Sulfides

Estimated Cost/Year 2,200 USD
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TABLE 1.8-1
POTENTIAL IMPACTS, MITIGATION MEASURES, AND MONITORING PROGRAMS FOR PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)
‘. . e . Mitigation e . . Frequency of Monitoring
Activities Potential Impact Mitigation Measures Responsibility Mitigation Cost Parameter to be Monitored Monitoring Responsibility
5. Wastes from the construction activity and - Not possible to predict the Design and Planning before Commencing the Construction - The construction | Included in total - Monitoring of the waste management e Daily and weekly - The construction
construction workers will be divided into impacts on soil and - The Contractor will consult with the EHS Manager of the Project manager of the cost of waste performance will be carried out through basis during manager of the
three categories: groundwater at the disposal Proponent and NDPCEI to develop its own disposal facility preferably Contractor management quick daily site inspections and detailed construction period Contractor
»  Construction, demolition, and land- sites. Considering as within the construction site. - The EHS (107,716 USD) weekly site inspections. ’ - The EHS Manager
clearing (CDL) waste: Includes all insignificant impacts are - The Contractor will ensure that the design and the proposed Manager of the - Daily site inspections will include of the Project
non-hazardous solid wastes resulting most likely. construction methods will generate the least amount of wastes. Project Proponent observation of the collection and storage Proponent

from site clearing, excavation,
concrete works, and construction of
buildings.

»  Non-construction waste: Includes
wastes generated in worker camps,
canteens and offices

>  Hazardous waste: Includes such

wastes as spent lubricating oil,
paints, and chemicals used in the
construction.
e Sensitive Receptors
»  Soil and groundwater at the waste
disposal site
o Magnitude of Impacts

7

»  CDL waste about 9.09 tons/day

»  Non-construction waste about 0.40
tons/days

>  Hazardous wastes about 0.18
tons/day

i

Based on the construction plan, methods, and schedule, The Contractor
will prepare estimates of the quantity of each waste category to be
generated in each quarter of the construction period. The estimates will
be monthly updated.

The Contractor will propose methods for waste reuse and recycling and

prepare estimates of the remaining quantity of each waste category that

will be disposed-oft.

The Contractor will propose methods of waste transport and disposal.

The Contractor will then prepare an action plan for waste management

for the first quarter of the construction period containing all the above

estimates and proposals. The action plan will be submitted to the EHS

Manager of the Project Proponent not later than three weeks before

commencing the construction.

- The subsequent quarterly action plans will be prepared by updating or
revising the preceding plans as appropriate to reflect cumulative results
of the previous quarters. The next quarterly action plan will be
submitted to the EHS Manager not later than two weeks before the end
of the current quarter.

- Consider using materials and products that have a recycled content
wherever cost/performance competitive, and where environmentally
preferable to the non-recycled alternative;

- Arrangements with suppliers to return any unused construction
materials;

- Where possible, goods to be ordered in bulk to minimize packaging
waste and packaging material returned to the supplier wherever
practicable; and

During Construction

(1) Waste Segregation
- The Contractor will design and implement a waste segregation
system and procedure and communicate it to all construction
personnel to strictly adhere to the segregation procedure.

An appropriate number of containers with adequate volume and

appropriate materials will be provided at strategic locations to

support the segregation. Each waste category will be segregated into
recycling, reuse and disposal sub-categories.

(2) Waste Collection and Storage :

- Daily collection and transport will be organized and carried out for
each sub-category of segregated wastes.

A roofed storage area with adequate space will be provided for

storing the segregated wastes waiting for the on-site or off-site reuse

or recycling.

The storage area for hazardous waste will need to be specially

designed to prevent spills or leaks onto the soil.

(3) Waste Reuse and Recycling

Chipping and mulching of vegetation cleared during construction

and reuse of mulched material for landscaping purposes;

Topsoil free of weeds to be stockpiled and stored for re-use, if

possible;

Collection and return of packaging materials (e.g. pallets) to

suppliers wherever practicable;

- Use of recycled materials to the limits of design in concrete, road
base, asphalt and other construction materials;

of waste materials in the construction
sites and waste disposal areas, and
reviewing the daily records. The focusses
will be on efficiency of the collection,
storage, and disposal; and on the quality
of the records, The EHS Managers of the
Project Proponent and the Contractor
will jointly inspect the sites.

- In weekly site inspections, the EHS
Manager will be participated by the
resident engineer of the Project
Proponent and the Construction Manager
of the Contractor. The inspection will
cover verification of the records, disposal
activities, discussion on the performance
of the past week, and identification of
problems, if any, that affect the waste
management performance.

- However, the contractor should monitor
groundwater quality twice a year to
analyze various quality prescribed in
groundwater quality standard
No. of Station: 2 stations

o Lalica sub-villages
¢ Rai-fussa sub-villages
Parameter for measurement:

. pH

* Nitrate

e Nitrite

e Cadmium
e Lead

s Arsenic

e Copper

e Mercury
¢ Chloride
e Cyanide

- Estimated Cost/Year: 2,800 USD
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TABLE 1.8-1
POTENTIAL IMPACTS, MITIGATION MEASURES, AND MONITORING PROGRAMS FOR PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)
Activities Potential Impact Mitigation Measures Rg;‘:;ﬁ:gsﬁ ty Mitigation Cost Parameter to be Monitored I;\I/.F;lx;lit;::i}x; ;f RX;‘;&;‘;:}%

+

Remove any contamination inadvertently deposited in recyclable
waste material containers. Provide cleanup of excessive
contamination at recycling vendor locations when such
contamination is not controlled at the project site.

Collection and recycling of used oils by a licensed contractor;
Collection by-a licensed contractor of empty oil and fuel drums and
other containers for return to recycling facilities;

4

(4) Waste Disposal

i

Disposal of the remaining wastes that are unable to be reused or

recycled in the approved landfill site.

Preferably, inert wastes such as broken tiles, bricks, plastics should

be used for filling the site in areas planned to be vacant space.

- No burning of wastes will be allowed.

- Non-construction wastes will need to be disposed-off in landfill
areas.

- Decomposable wastes such as food wastes and vegetation may be

disposed of by composting.

Hazardous wastes will be handled by a licensed hazardous waste

contractor. If this service is not available, the Contractor will need

to find appropriate arrangements for incineration, safe permanent

storage, or other appropriate methods of disposal.

£

(5) On-site Record Keeping

The Contractor will design and maintain record keeping procedures
with provisions for:

Tracking collections of waste materials at the sites and deliveries to
recycling, reuse, salvage, and landfill facilities.

Maintaining on-site logs that include for each load of materials
removed from the site: type of material, load weight,
recycling/hauling service, and date accepted by recycling service or
landfill.

Accessibility to the EHS Manager of the Project Proponent for
verification of construction waste recycling. Legible copies of on-
site logs, manifests, weight tickets, and receipts. Manifests shall be
from recycling and disposal site operators that can legally accept the
materials for the purpose of recycling, reuse, salvage, or disposal.

i

materials and plant equipment.
e Sensitive Receptors

»  Same-Betano Main Road
o Magnitude at Sources

during the site filling material.

6. Traffic disturbances could be caused by
haulage of spoil, fill materials, construction

»  The number of of truck trips will be
about 480 trips/day or 48 trips/hr

- Traffic disturbances could
be caused by haulage of

spoil, fill materials,

construction materials and

plant equipment.

Truck routes and constriction site access

- In consultation with the concerned authorities at the regional, and

township levels, develop and implement a Construction Traffic
Management Plan to address the following issues:

o Avoid haulage tasks during peak traffic periods as far as practicable.
Where haulage in peak periods is unavoidable, such activities are to be
managed in accordance with specific traffic management sub-plans
provided to the relevant agencies in advance.

o Control heavy vehicle movements on project related road to avoid
interference with major events, if any;

o Investigate the capacity of intersections on haulage routes to minimize
impact on intersection operations by heavy vehicles servicing the
construction worksites;

e Prepare and implement a comprehensive construction traffic management
plan to control truck movements to avoid, or mitigate and manage the
impacts of heavy vehicle traffic on the road network.

- Measures to manage the operation of the construction truck fleet for

incorporation into a Construction Vehicle management sub-plan to
include:
¢ Monitoring of truck position, speed, route and performance in relation of
traffic conditions and schedule requirements;
o Management of truck speed and position to avoid queuing on the
approaches to the spoil handling and loading facilities;

- The construction
manager of the
Contractor

- The EHS
Manager of the
Project Proponent

- The resident
engineer of the
Project Proponent

Included in total
construction
contract cost

® Traffic monitoring will be carried out
during transportation activities of the
construction works. Therefore, the
monitoring will be linked to the work
schedule. The Contractor will be
required to prepare a traffic monitoring
program based on the latest construction
schedule before commencing the
construction.

e Monitor number of trattic accidents in
the identified impact areas

® Daily and weekly
basis during
construction period

e Monitor number of traffic on Same-
Betano Main Road during the
construction period.

¢ [n general, monitoring traffic flows by
the third party will be carried out twice a
year against modeled flows, and review
the construction traffic management
plan.

Monitoring Cost

Cost estimates will be included in the cost

of site inspection.

e Twice a year
during construction
period

¢ The Contractor

¢ The EHS
Manager of the
Project Proponent
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TABLE 1.8-1
POTENTIAL IMPACTS, MITIGATION MEASURES, AND MONITORING PROGRAMS FOR PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)
Activities Potential Impact Mitigation Measures Rle\sa[i)t(iﬁig;;]r;ty Mitigation Cost Parameter to be Monitored Fl\r/[e;};:::i);l ;f Rﬁ:ﬁﬁ:f;ﬁiy

* Management of traffic signals on nominated spoil haulage along the
routes;

¢ Maintain all vehicles transporting material to and from the construction
sites to a high standard (ADR28/01) with regards noise emissions,
exhaust emissions, traffic safety and operational safety;

¢ Ensure all vehicles leaving a construction site pass over or through
devices designed and maintained to remove soil and other materials.

Local Traffic

- Implement management measures to avoid, or minimize increase in
traffic caused by the project works in local streets as practicable;

- Notify the local community about proposed changes to local traffic
access arising from construction activities, and provide clear signage of
changed traffic conditions and take other measures to ensure safe traffic
movement;

- Prepare and implement an employee parking policy for the construction
worksites.

Traffic Management at the Same-Betano Main Road

- Provide a traffic police or relevant officer to control traffic at the
intersection during the transport period.

Pedestrians and Cyelists

- Maintain safe pedestrian and cycle access near construction works
(particularly for elderly and children), including to community
facilities, such as schools, monastery, open space and particularly:

- Notify the local community, and in particular, local schools, about
changes to pedestrian and cycle access during construction near
construction works;

- Provide tratfic controls designed for the safe movement of cyclists near
the worksites.

PCT/ENV/RE5918/P03350/RE17294-CH1 Nova

Page 1-12




THNDRGAP

AN Consulling Enginesring
nd Management Co., Ud.

EMP for the Nova Betano Project Final Report
TABLE 1.8-1
POTENTIAL IMPACTS, MITIGATION MEASURES, AND MONITORING PROGRAMS FOR PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)
NN . e . Mitigation e . Frequency of Monitoring
Activities Potential Impact Mitigation Measures Responsibility Mitigation Cost Parameter to be Monitored Monitoring Responsibility
Social Issues
1. Land acquisition - Relocation and changes of - Carry out detailed physical and socio-economic surveys of the affected | Project Proponent | Socio-economic - Conditions of resettlement sites - Once for Project Proponent

livelihood and the land
owner both with and
without relocation due to
land requiring for the
Project

Socio-cultural impacts on
the relocated families

households for preparing a Resettlement Action Plan (RAP)

- Prepare for Resettlement and Livelihood Restoration Project (RLRP)

survey will be
included in
resettlement and
livelihood
restoration cost
approximately
10,000 USD.

- Socio-economic conditions of
affected persons

- Monitor via the function of “Public
Consultation and Information
Disclosure™ together with
“Complaints through Grievance
Redress Mechanisms™.

- Set up and conduct liaison forum
periodically.
Monitoring Cost

- 10,000 USD (Include in RAP and
RLRP)

investigation at
resettlement site
after land clearing

Once to study
socio-economic
conditions (one
year after
relocation)

2. Conditions of worker camp

Unhygienic living
conditions with
implications on health of
workers

Pollution of the natural
environment outside the
worker camp, such as fly
infestation, water pollution,
and odor

Exposure of workers on
accidental risks or worker
safety

- Ensure that the construction contract will cause the main contractor and
subcontractors to meet all requirements of the design, operation, and
management of the worker camp. Broad requirements for the worker
camp should be as follows:

M

@)

3)

“

(%)

(6)

0]
®)

&)

The worker camps should be made of decent materials that
could withstand heavy rains and storms. The worker camps
should be adequately ventilated and lighted.

The sleeping quarters should be planned to provide a sleeping
space of at least 4 m2 per worker. Professional staff should be
provided separate rooms, two to four persons per room.

The number of toilets and baths should be 1 unit for 15 workers.

A common canteen should be planned to accommodate at least
400 persons.

Common areas for cloth washing and drying should be provided
with adequate water supply and drainage.

Recreational facilities should include two televisions sets
installed in the canteen, and a recreational area for reading and
playing indoor games. Daily newspapers, books, table tennis,
board games and DVD show should be made available in the
recreational area. Space for outdoor sports may also be
provided.

One shop should be set up to sell sundry goods to the workers.

Fly, insect and rodent control needs to be strictly implemented
in integration with solid waste collection.

Medical services should be provided at a small clinic served by
a doctor. The clinic will have 2 sick beds. The doctor will treat
minor injuries, deliver first aid, and provide direction on the
best course of care (local care). For serious injuries and
emergencies a contract should be established with the
provincial hospital which can provide good quality hospital and
medical facilities.

(10) Fire and safety plan for the camps should be prepared. Fire

extinguishers need to be provided in each camp. Clear fire
escape routes should be clearly marked with no obstructions.
Workers will need to be informed on fire safety arrangements.
Fire drills may be required.

- The construction
manager of the
Contractor

- The EHS
Manager of the
Project
Proponent

Included in total
construction
contract cost

- Conditions of basic camp infrastructure
will be monitored including:
e Power supply
¢ Telecommunication

Water supply

Drinking water

Drainage

Sanitation

Solid waste
» Camp security
o Fire safety

Monitoring Cost

- 10,000 USD (Include in RAP and
RLRP)

Implementation
through pre-
construction and
construction
periods, and
recorded on
weekly and
monthly basis

- The construction

manager of the
Contractor

- The EHS Manager

of the Project
Proponent
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TABLE 1.8-1
POTENTIAL IMPACTS, MITIGATION MEASURES, AND MONITORING PROGRAMS FOR PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)
Activities Potential Impact Mitigation Measures Rxsﬁﬁiﬁﬁty Mitigation Cost Parameter to be Monitored F;Gegx;li:::i}l; ;f Rtggzirf:i;)igi%y

(11) Basic camp infrastructure will include:

>

v

\ 74

Y
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Y
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Power supply: The supply will be sufficient to ensure normal
living and working supply for critical aspects.

Telecommunication: internet access should be provided.

Water supply. The source of supply will be ground water taken
from a deep well to be bored within the site. A water storage
tank will be provided as part of the water supply system with
adequate capacity for 3-4 days of demand.

Drinking water: Clean drinking water will be provided in small
tanks.

Drainage: Drainage in the worker camp area will be adequate
to ensure no water pools in the area.

Sanitation: Wastewater will be drained separate from the storm
drainage system to a wastewater treatment plant.

Solid wastes: Solid wastes bins will be provided at various
locations, such as canteen and sleeping quarter. A solid waste
collection system will need to be established to ensure daily
hauling of all domestic solid wastes to the disposal site.

Establish and enforce codes of conduct within and outside the
worker camps covering camp security, fire safety, drug using,
drinking, smoking, and visiting guests.

Security guards will be in charge of the security of camp.

Transport services should be provided on weekends or during
the week, if necessary, from the project site to nearby
communities. The scope of transport services will depend on
the demand which should be determined during the
construction. At a minimum, one 40-seat bus should be
provided.

- The construction contract will need to have a specific chapter on
Worker Camp. This chapter needs to contain the following:

Physical requirements of the worker camp not less than
suggested above;

Technical specifications of materials, utilities, and equipment to
be used in the worker camp;

Performance standards for sanitation and waste disposal;
Inspection to be conducted by the Project Proponent;

Mechanisms for corrective actions to fill identified performance
£aps;

Environmental management of the demolition and dismantling
of the worker camp and associated facilities after the
construction is completed.

3. Influx of worker

Positive impact

- Creation of demand for
local goods and services

- Create business
opportunities to local
people

- Local employment and cash
flow in the local economy

Negative impact

- Competing use of local

resources

- Ensure that local provision of goods and services to the workers will be
orderly and clean, and will not create unsanitary conditions near the
worker camp.

- Avoid using local resources as much as possible, and should provide a
medical clinic within the worker camp.

- Design and implement an effective program for control of
communicable diseases among the workers. Such program should
include:

Health screening of job applicants before employment;

Periodic health examination or health surveillance program of
workers for early detection of communicable diseases;

Onsite health clinic and referral system; and

- The construction
manager of the
Contractor

- The EHS
Manager of the
Project
Proponent

Included in total
construction
contract cost

Monitor via the function of “Public

Consultation and Information

Disclosure” together with “Complaints

through Grievance Redress

Mechanisms”™

Monitoring Cost

- 10,000 USD (Include in RAP and
RLRP)

- Implementation
through pre-
construction and
construction
periods, and
recorded on
weekly and
monthly basis

- The construction
manager of the
Contractor

- The EHS Manager
of the Project
Proponent
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TABLE 1.8-1
POTENTIAL IMPACTS, MITIGATION MEASURES, AND MONITORING PROGRAMS FOR PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)
. . R Mitigation e . . Frequency of Monitoring
Activities Potential Impact Mitigation Measures Responsibility Mitigation Cost Parameter to be Monitored Monitoring Responsibility
- Increase food prices and e Health awareness training for the workers on hygiene and
inconvenience in using sanitation, good housekeeping practices, communicable and
infrastructure infectious diseases.

Health risks to the
communities such as
communicable diseases
Conflicts with local due to
differences in culture,
values and ways of life

- Provide the communicable diseases control program is related to the
sanitation and hygiene program for the worker camp.

- Provide brief information to non-local workers, to make them aware of
cultural sensitivity of the locals

4. Emergency situation such as accident, fire,

t

The emergency incidents

- Provide the Construction Emergency Response Plan (CERP) covers

- The construction

Included in total

- CERP shall be reviewed and

- Annually or any

- The construction

explosion, etc. including restrain and could have adverse impacts emergency incidents that may occur in the construction sites during the manager of the construction amended to: time manager of the
recovery the situations on the environment, and on construction of the Nova Betano Project. The purposed of this CERP is Contractor contract cost e Correct deficiencies or Contractor
. \Sensitive Rec.e tors o health and safety of to; - The EHS (Approximately inadequacies that are found - The EH.S Manager
> Workers in the construction site and construction workers and e To ensure that all concerned personnel of the EPC Contractor Manager of the 15,000 USD) Reflect ch in th of the Project
nearby communities L : : : : g Project ¢ Reflect changes n the Proponent
carby co nearby communities. will efficiently and effectively discharge their assigned organizational structure of the
e Magnitude of Impacts ) responsibilities in handling emergency situations occurring in Proponent ERT. contact lists. telephone
> Depend on the type and level of its the construction of the Nova Betano Project to minimize numbers. and c-mail acfdresses
incidents adverse impacts on the environment and health and safety of the L ’
construction workers and the nearby communities; and Monitoring Cost )
. . . . - 15,000 USD (Include in the CERP)
e To ensure public confidence in the readiness of the Contractor
to efficiently and effectively respond to emergency situations
occurring in the construction. :
Source: TEAM Consulting Engineering and Management Co., Ltd. (2016)
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TABLE 1.8-2
POTENTIAL IMPACTS, MITIGATION MEASURES, AND MONITORING PROGRAMS FOR OPERATION PHASE
. e Mitigation e . . itori
Activities Potential Impact Mitigation Measures . . ? . Mitigation Cost Parameter to be Monitored Freql{enc'y of Momto.n ng
Responsibility Monitoring Responsibility
Environmental Issues
1. Domestic wastewaters from Nova Betano Pollution load of wastewater is Plannine Planning and Included in 10% of - Scheduled collection and analysis - Twice a year - Town General
and contaminated storm water or surface very small quantity compared to . L . . Design the capital cost of the influent and effluent samples Manager
runoff’ thgiilutionqvolunz of thpe waters At this stage, the Project is at a conceptual planning stage. The Project ® Project b will be routinely carried out to P -
o Sensitive Recentors in the Caraulun River Proponent will engage a Project Design Consultant to prepare detailed ij onent and provide feedback for the
P . . S . .
The receiving waters for the treated architectural and engineering planning and designs of Town layout and land use Proi:ct Desi wastewater management and
effluent will ;e Caraulun River and plan, various types of buildings, road system, drainage system, water supply Corj‘xsultant & operational controals
unnamed streams that drain the Project system, electrical system, public lighting system, solid waste disposal facilities, Construction and No. of Station: 1 st aﬁons
area Y wastewater collection and treatment facilities, land scape, green areas, golf Commissioning '« Atthe ontlet of the « ] At the out‘let of the wastewater
o Masnitude of Impacts course, and- telecomvalmcanon system. ‘ N -_aProject treatment facility
o Wastewater will about 3,825 m¥/day. Ix.x planm{lg and design of wastewater collection and treatment facilities, the Proponent Parameter for measurement:
o BOD load will about 725 kg/day. Project Design Consultant will need to carry out the following tasks: (Project manager, o  Temperature
o Physical Surveys of the Project Area Town general e pH
»  Conduct physical surveys of the Project area covering topography, soil manager and tlhe »  Total Sgspended Solid
characteristics, and conditions of the river and natural streams which environmenta »  Total Nitrogen
would be the receiving waters for the treated effluent. The information manager) » Oiland Grease
on the receiving waters to be included would include widths, depths, | ® Construction + BOD5
slopes of bed and bank slopes, bed and bank conditions, flow conditions, Supervision e COD
water users, and water quality). The results of topographic surveys will Consultants ¢ Total Phosphorus
be presented in a detailed topographic map of the Project area as shown | ® Project Design e Sulfides
in Section 4.3.2.The Project Design Consultant will use the survey C0n§ultant Estimated Cost/Year: 2.200 USD
results and information on the receiving waters and spatial development _le - The data generated will be
plan to determine a suitable number of wastewater collection areas and | ® Project system ati;ll y collected in a
estimate wastewater flow in each wastewater collection area. Proponent (Town wastewater management
. . general manager ) ) S
s On-site or Centralized Systems and the information system.
> Analyze two altematives for wastewater management. In the on-site environmental - River water qyahty surveys will be
alternative, each building will collect and treat its wastewater within its manager) cameq out twice a year of
premises. In the centralized alternative, wastewater from each building operations at the outlet of
will be combined and treated in a common treatment plan. The two wastewater treatment plants. The
alternatives will be compared considering technical aspect, cost sampling apd analysis requirements
effectiveness, and management efficiency. In general, the low will be similar to those of the
population density will favor the on-site alternative. Surveys c_onducted before the
commissioning.
o Combined Sewers or Separate Sewers ®©
> If the centralized system is the most preferred alternative, the Project
Design Consultant will analyze two altematives for wastewater
collection alternatives-combined sewer system or separate sewer
system. For the combined sewer system, each building will have to
discharge its wastewater into a septic tank which will retain solids in
the wastewater. Effluent from the septic tank will be discharged into a
nearby combined sewer. The alternative analysis will cover cost and
impacts on quality of the receiving waters.
o Single System or Multiple System
»  Compared the single system with the multiple system. In the single
system, wastewaters from all the wastewater collection areas will be
combined and treated at a central treatment plant. In the multiple
system, each wastewater collection area will have its own treatment
plant. The comparison will consider costs, management efficiency,
and impacts on quality of the receiving waters.
o Treatment Alternatives
»  Compare various treatment alternatives including waste stabilization
ponds, aerated lagoons, bio-towers, SBR activated sludge process,
extended aeration activated sludge process, and other processes
deemed applicable. The comparison should consider cost
effectiveness
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o Feasibility of Treated Effliient Use
> The Project Design Consultant will evaluate the feasibility of treated
effluent use in agriculture, watering in gardens and green areas of the
Town, and the golf course. The feasibility study will cover: (i)
identification and quantification of demand; (if) supply system; (iii) cost
of supply; (iv) health risk; and (v) requirements for operation and
maintenance.

Designs

The Project Design Consultant will prepare detailed designs, specifications,
and cost estimates of the wastewater management facilities based on the
selected alternatives. .

The incoming and outfall sewers of all the treatment plant must be installed a
flow measuring device and flow recorder.

The designs should provide for the development in phases to minimize sunk
costs.

[f the terrain and land availability are not constraint, waste stabilization ponds
would be more preferable than other processes.

Construction and Commissioning

The Project Proponent, through its Project Manager and Construction
Supervision Consultants, will ensure that the construction of wastewater
management facilities will be in accordance with the designs, specifications,
and schedules.

The Project Design Consultant in collaboration with the Contractor will
prepare a detailed commissioning plan for review and approval by the Project
Proponent through the Town General Manager and the Environmental
Manager. The commissioning plan should be prepared for each wastewater
management system if there are more than one system.

Before the commissioning, the Contractor will carry out a river water quality
survey at two stations: about 100 m upstream of the outfall sewer and | km
downstream of the outfall sewer. At each station, water samples will be
collected at mid-depth and at mid-width of the river. The water samples will be
analyzed for pH, oil and grease, dissolved oxygen, and BOD.

The commissioning will commence system by system as soon as there is
adequate wastewater in each system. The commissioning would cover a period
of not less than 3 months. Wastewater personnel of the Town’s Environmental
Management Department and sewerage personnel of the Town’s Maintenance
Department will participate closely in the commissioning and will receive
training from the Contractor and the Project Design Consultant in the O&M of
the wastewater management facilities. The Contractor and the Project Design
Consultant will prepare O&M manuals for O&M of the wastewater collection
and wastewater treatment facilities.

During commissioning, the Contractor will daily conduct a wastewater
survey and sampling program covering the incoming wastewater to the
treatment plant and the treated effluent being discharged from the treatment
plant. The survey will collect data on flows and major characteristics of the
influent and effluent for determining the overall performance of wastewater
management.

The Contractor will submit a performance evaluation report presenting
results of the above monitoring and evaluation of the efficiency of wastewater
treatment.

The Contractor will update the O&M manuals based on the commissioning
results, as necessary.
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Operation

® Responsible Persons

>

Y

kS
r

o
»

£%

v

>
>

»

The Sewerage Division of the Maintenance Department will be
responsible for O&M of the wastewater collection system including
sewerage and pumping stations.

The Wastewater Treatment System Division of the Environmental
Management Department will be responsible for O&M of all
wastewater treatment facilities.

The Environmental Laboratory and Monitoring Division of the
Environmental Management Department will be responsible for taking
wastewater samples and for laboratory analysis of the samples to support
the control of treatment plants and for evaluation of treatment plant
performance.

The Environmental Manager will be responsible for the supervision and
control of wastewater treatment operations. The Maintenance Manager
will be responsible for the supervision and control of wastewater
collection operations.

The Town General Manager will be accountable for performance of the
wastewater management function.

Management Controls

The Project Proponent and the Town General Manager will ensure that
personnel to be recruited for performing the wastewater management
function of the Town have a qualifications and experience suitable for
their assigned responsibilities;

The Contractor with support of the equipment suppliers and the Project
Design shall provide appropriate training to wastewater treatment plant
operators to enhance their competency in operation and control of
wastewater treatment facilities. The Contractor will propose a training
program for plant operators not later than three months before the
commissioning, and conduct the training as part of the overall training
in parallel with the commissioning.

The Environmental Manger will ensure that the wastewater treatment
plants will be efficiently managed. Daily volume of the influent and the
treated effluent will be measured and the data will be kept for monitoring
purpose.

Operational Controls

The O&M of wastewater collection and treatment facilities will strictly
adhere to the procedures in the O&M manuals.

All equipment will be maintained according to the O&M manuals.
Adequate number of parts and spares of equipment will be stored to
ensure minimum stoppage time of the wastewater treatment facilities.

e Sludge Disposal

If the treatment plants adopt an activated sludge process or a bio-tower
process, there will be sludge that will need to be disposed of. The studge
should be dewatered and the resulting sludge cake could be disposed of
with the solid wastes.
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Activity P gation Measur Responsibility Mitigation Cos Monitoring Responsibility
2. Solid wastes in the Town proper include The impacts on soil and . Planning and Included in 10% of - Scheduled monitoring will consist - Twice a year - Town General
houses, offices, shops, hotels, school e he disposal | L Desi he capital f monitoring of envir 1 ’ M
ouses, offices, shops, hotels, schools, groundwater at the disposa . Lo . . esign the capital cost of monitoring of environmenta anager
restaurants, markets, hospitals, and other sites > At thlst sta%Ie, thj PYOJGCtPlSlatta l;:oqcepnéll pl?;rt;mtngt stage. The dP io."lecc; e Project impacts and monitoring for
places or buildings. roponent Wit engage a troject Lesign Lonsufant {0 prepare defaile Proponent and operation control of the solid waste
. architectural and engineering planning and designs of Town layout and land use : . ey
¢ e Revprrs lan, various types of buildings, road system, drainage system, water suppl Project Design management facilitics.
Soil and groundwater S ste:m electritc}z,lli system ubl?c’liohtiniy S; “ter’n solidcwas}t]e dis’ osal facili%isy Consultant = The scope of monitoring of
e Magnitude of Impacts ystem, YStem, p Shting system, P >. | Construction and environmental impacts will depend
n wastewater collection and treatment facilities, land scape, green areas, golf T h AN v, th
¢ Solid waste about 14.5 tons/day course, and telecommunication systerm Comimissioning on t ie process used. Normally, the
(Assuming 14,500 residents and solid T . o . . . e Project monitoring will cover groundwater
ate generated rate of | ke/capita/day) Ir} planning and dgsxgn of solid waste col]ecngn and disposal, the Project Proponent quality, su.rface water quality,
Design Consultant will need to carry out the following tasks: (Project manager, ambient air quality (only for the
o Collection System Planning Town general incineration process), soil quality,
. . . . obnoxious odors, and {1
The Project Design Consultant will carry out the following tasks: manager and the ponoxiou » anG iy
. . . environmental infestation.
»  Prepare estimates of the volume of §0hd wastes Fhat w1ll‘ have to be manager) - The scope of monitoring for
collected each year within 10 years after the Town is open for business. | ¢ o crion operation control will be specific
> Based on the demand estimates, determine the required collection Supervision for each type of process. For
capacity that will be required each year over the 10-year planning period. Consultants sanitary landfill, the Project Design
»  Prepare estimates of hazardous wastes and infectious wastes that will | ® Project Design gor}sultant Wf” b.e required to h
require special collection procedures and vehicles. Consultant ]€Slg1n a momttoxt'lmg ngt‘”‘“?‘ that
N . . . . : clearly presents the monitoring
» Based on t.he required cqllectlon ?apamty, dete{mme the number, pre, %%]F;—Z? points, frequency, methodology,
and capacity of chollectlon vehicles that will meet the required ) and quality management of the
collection capacit Proponent (Town S 5 S
apacity. ceneral manager monitoring data. The monitoring
»  Preparea 10-year program for the procurement of solid waste collection Zn d the © should cover:
vehicles. The procurement program will be designed to optimize the environmental (1) Water quality in a nearby water
cost of collection. manager) course; o
> Determine supportrequirements for the solid waste collection operation, @ Grou.ndwater quality in the
including parking space for the collection vehicles, workshop for routine monitoring boreholes at the
maintenance of the vehicles, arrangements for major maintenance and landﬁ!l site and the observation
repairs, and personnel requirements. wells in nearby communities;
o . . . (3) Leachate volume and
#  Prepare an operational manual for solid waste collection. The manual characteristics:
will contain at minimum the following information: collection routes, L -
. . Lo . (4) Surface runoff during the initial
frequency of collection, number of daily collection trips of each vehicle, eriod of rain: and
collection of hazardous wastes and infectious wastes, data to be collected P ’
. - (5) Landfill gas volume and
for monitoring and control purposes, organization for the management composition
of solid waste collection operations, functions and responsibilities of key P .
lin the oreanization. and performance evaluati The Project Design Consultant
personnel in the organization, and performance evaluation. should base the design of
o Alternatives for Processing and Disposal of the Solid Wastes monitoring program on
> The Project Design Consultant will conduct a comparative analysis of publ_ished gui@elines issued by a
various altematives for processing and disposal of the collected solid creditable environmental
wastes. All the alternatives should include facilities for sorting out of Mmanagement agency.
wastes that could be recycled. - However, the contractor Sf}OUId.
» The altematives to be studied should include sanitary landfill, monitor gr oundwatex‘ quality t‘wxce
L . . T . a year to analyze various quality
incineration, composting, and anaerobic digestion. The comparison cescribed in eroundwater quali
should consider the volume and characteristics of solid wastes, physical ls)tan Jard g quality
constraints of the area, climate, environmental impacts, capital cost, s .
. o . . No. of Station: | stations
operating expenses, and complexity of the operations and maintenance. Atth et of the solid wast
. . . .. . L ]
The technically feasible altematives will be arranged in order of ¢ outiet of the sofid waste
preference treatment facility
. ' . . . . Parameter for measurement:
»  Sanitary landfill is the alternative that will require largest land area. o pH
However, considering its low capital investment, if the terrain and land e Nitate
availability are not constraint, sanitary landfill would be more preferable e Niite
than other processes unless its environmental impacts cannot be .
mitieated o Cadmium
t e lead
*  Arsenic
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Monitoring
Responsibility

o Selection of Solid Waste Disposal Sites
In selecting the most suitable site for the selected altemative for solid waste
processing and disposal, the Project Design Consultant will make use of the
results of physical surveys conducted as part of the planning of wastewater
management facilities.
Designs

The Project Design Consultant will prepare detailed designs, specifications,
and cost estimates of the most preferred alternative for solid waste processing and
disposal.

The designs should provide for the development in phases to minimize sunk
costs.

A waste sorting unit will need to be provided as the first unit in the process.

The design of the tandfill system must follow design standards recommended
by a creditable environmental management agency regarding the siting
requirements and setback distance, lining system, leachate collection and
treatment system, leachate recirculation, groundwater pollution control,
groundwater monitoring wells, landfill gas control and management, and surface
runoff management and control.

The design of the landfill site will also have to take into consideration the
requirements of these plans and the proper closure and decommissioning of the
site. Preliminary and detailed decommissioning plans will be required.

Construction and Commissioning

The Project Proponent, through its Project Manager and Construction
Supervision Consultants, will ensure that the construction of solid waste
management facilities, vehicles, and equipment, will be in accordance with the
designs, specifications, and schedules.

The Project Design Consultant in collaboration with the Contractor will
prepare a detailed commissioning plan for review and approval by the Project
Proponent through the Town General Manager and the Environmental Manager.

Before the commissioning, the Contractor will take samples of ground water
from monitoring wells near the disposal site and in the nearby communities. The
samples will be analyzed for water quality parameters that may be affected by
seepage from the solid waste disposal site. Sampling and analysis of surface
water would also be necessary if the solid waste disposal site is near a natural
water course.

The commissioning will commence as soon as the Town is open. The
commissioning would cover a period of not less than 3 months. Personnel of the
Town’s Environmental Management Department and Solid Waste Management
Division will participate closely in the commissioning and will receive training
from the Contractor and the Project Design Consultant in the O&M of the solid
waste management facilities.

During the commissioning period, the Contractor will daily take a composite
sample of the collected solid wastes for analysis of its components. The
Contactor will daily record the quantity of the solid wastes coming to the
processing site, the quantity of wastes that are sorted out for recycling, the
quantity of remaining wastes that are processed, and the quantity of residual
wastes. Other parameters to be recorded will depend on the process adopted for
the disposal. For example, if the incineration process is used, the quantity of
supplementary fuel, if required, and the quantity of ash will have fo be recorded.

At the end of the commissioning period, the Contractor will prepare a
commissioning report sununarizing the performance of the solid waste collection
and disposal system, and recommendations for further capacity building.

e Copper
e Mercury
o Chloride
e (Cyanide
Estimated Cost/Year: 1.400 USD
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The Contractor will update the O&M manuals based on the commissioning
results, as necessary.

Operation
® Responsible Persons

The Solid Waste Management Division of the Environmental
Management Departiment will be responsible for O&M of all solid wastes
management facilities.

The Environmental Laboratory and Monitoring Division of the
Environmental Management Department will be responsible for: (i) taking water
and wastewater samples; (ii) laboratory analysis of the samples to support the
control of solid waste management operations; and (iii) evaluation of solid waste
management performance.

The Environmental Manager will be responsible for the supervision and
control of solid waste management operations to ensure that efficient operations
of the solid waste management facilities.

The Town General Manager will be accountable for performance of the
solid waste management function.

e Personnel

The Project Proponent and the Town General Manager will ensure that
personnel to be recruited for performing the solid waste management function of
the Town have qualifications and experience suitable for their assigned
responsibilities. In addition, the Project Component will ensure that the
Contractor, with support of the equipment suppliers and the Project Design
Consultant, shall provide appropriate training to solid waste management
personnel. The Contractor will propose a training program for solid waste
management personnel not later than three months before the commissioning,
and conduct the training as part of the overall training in parallel with the
commissioning.

o Management Approach

The Project Proponent will promote the three Rs concept, Reduce, Reuse,
and Recycle, to minimize the quantity of solid wastes that will have to be
disposed. The Project Proponent will ensure that the Town will:

N

»  Design and implement a public information program to create public
awareness of the three Rs concept in solid waste management;

Y

Promote waste recycling businesses;

»  Putin place a waste sorting unit ahead of the processing and disposal

unit;
> In addition, the Town will take appropriate measures to minimize the
likelihood that the solid waste management function has to be stopped
or suspended for more than one day. Such measures would include:
»  Store an appropriate number of parts and spares of collection vehicles

and processing equipment to ensure minimum stoppage time of the solid
waste collection or processing,

> Unscheduled audit of compliance with O&M procedures and
requirements.

o Operational Procedures

The Project Proponent will ensure that the solid waste management
operations of the Town will be strictly adhered to the O&M manual prepared by
the Contractor and approved by the Project Proponent.

For the sanitary landfill, the O&M manual will contain the following tasks
in detail and as applicable:

> Site security, manpower, supervision, access and signage
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\%

A\

YV V Y VYV V¥V Y VY

A7 74

Unacceptable/prohibited activities e.g. no open burning or smoking on-
site

Control of nuisance factors including vectors, rodents, scavenging,
illegal dumping, malodor, dust and litter

Inspection of waste prior to landfilling

Acceptable and unacceptable waste material/waste streams
Contingency and Environmental Emergency plans

Environmental monitoring program

Landfill and associated facility day-to-day operations protocol

Site and equipment maintenance schedule / regime

Staff/operator training

Record keeping and Reporting

Contact information for owner/operator and site managers / supervisors

On-going Quality Control/ Quality Assurance protocol (Plan, do, check,
repair/revise/repeat where appropriate).

>

v

v

Y

Y

Y

3. Environmental management of the golf
course will cover the following
environmental issues:

Management of wastewaters

generated in the club house and

residential areas of staft’

Management of solid wastes
generated in the club house and

residential areas of staff
Soil erosion control

Use of chemical fertilizers and
pesticides in controlling weeds in the

golf course

Management of the ecosystem
Management of the surface runoff

Planning and Design

At this stage, the Project, including the golf course, is at a conceptual planning
stage. The Project Proponent will engage a Project Design Consultant to prepare
detailed architectural and engineering planning and designs of Town layout and
land use plan, various types of buildings, road system, drainage system, water
supply system, electrical system, public lighting system, solid waste disposal
tacilities, wastewater collection and treatment facilities, land scape, green areas,
golf course, and telecommunication system. However, the Project Proponent
may engage a Golf Course Design Consultant for planning and design of the golf
course separate from works of the Project Design Consultant.

In the planning and design of golf course and its associated facilities, the Golf
Course Design Consultant will follow the following guidelines as applicable:

]

3)

4)

It is important to identify existing ecosystems and try to leave
them intact as much as possible. The golf course that is in
harmony with the existing characteristics of the site can help
retain natural resources, allow for efficient maintenance of the
course and will likely reduce permitting and site development
costs.

A site analysis should be conducted by experienced
professionals. The identification of environmentally sensitive
areas and other natural resources is important so that a design
can be achieved that carefully balances environmental factors,
playability and aesthetics.

Cooperative planning and informational sessions with
community representatives, environmental groups and
regulatory agencies should be part of the initial design phase.
Early input from these groups is very important to the
development and approval process. This dialogue and exchange
of information should continue even after the course is
completed.

Native and/or naturalized vegetation should be retained or
replanted when appropriate in areas that are not in play. In
playing areas, designers should select grasses that are best
adapted to the local environmental conditions to provide the
necessary characteristics of playability yet permit the use of
environmentally sustainable maintenance techniques.

Emphasis should be placed upon the design of irrigation,
drainage and retention systems that provide for efficient use of
water and the protection of water quality. Drainage and storm

Planning and

Design

* Project
Proponent and
Project Design
Consultant

Construction and

Commissioning

® Project
Proponent
(Project manager,
Town general
manager and the
environmental
manager)

o Construction
Supervision
Consultants

® Project Design
Consultant

Operation

¢ Project
Proponent (Town
general manager
and the
environmental
manager)

Included in 10% of
the capital cost

- Performance of golf course
mitigation measures
implementation

- Monthly basis

- Town General
Manager
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water retention systems should, when possible, be incorporated
in the design as features of the course to help provide for both
the short and long term irrigation needs of the maintained turf
and the unmaintained areas of the course.

6)  Water reuse strategies for irrigation should be utilized when
economically feasible and environmentally and agronomically
acceptable. It is important that recycled water meets applicable
health and environmental standards and that special
consideration be given to water quality issues and adequate
buffer zones. Suitable soils, climatic conditions, groundwater
hydrology, vegetative cover, adequate storage for treated
effluent and other factors will all influence the feasibility of
water reuse.

7)  Buffer zones or other protective measures should be maintained
and/or created, if appropriate, to protect high quality surface
water resources or environmentally sensitive areas. The design
and placement of buffer zones will vary based on the water
quality classifications of the surface waters being incorporated
into the course. Regulatory agencies and environmental groups
can assist in the planning of buffer zones.

8)  Design the course with sustainable maintenance in mind. The
design should incorporate integrated plant management and
resource conservation strategies that are environmentally
responsible, efficient, and cost effective. Integrated plant
management includes integrated pest management and
empbhasizes plant nutrition and overall plant health.

9)  The design of the course should enhance and protect special
environmental resource areas and when present, improve or
revive previously degraded areas within the site through the use
of plants that are well adapted to the region. Seek opportunities
to create and/or preserve habitat areas that enhance the area's
ecosystem.

Construction and Commissioning

The Project Proponent, through its Project Manager and Construction
Supervision Consultants, will ensure that the construction of golf course and its
associated facilities will be in accordance with the designs, specifications, and
schedules. The Golf Course Design Consultant would also be retained to provide
advices on construction quality.

The Project Design Consultant in collaboration with the Contractor will
prepare a detailed commissioning plan for review and approval by the Project
Proponent through the Town General Manager and the Golf Course Manager.
The commissioning plan will include testing and commissioning environmental
management facilities.

Before the commissioning, the Contractor will take samples of surface water
from a natural water course that receives surface runoff from the golf course. The
samples will be analyzed for water quality parameters that may be affected by the
surface runoft from the golf course.

The commissioning would cover a period of not less than 2 months. The
commissioning period is essentially a trial operation period of the golf course
during which operational rules and procedures will be used, evaluated, and
improved as deemed necessary. Personnel of the golf course responsible for
environmental management will also test and improve environmental
management procedures.

At the end of the commissioning period, the Contractor will prepare a
commissioning report summarizing the performance of the golf course, including
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its environmental perfonmance, and giving recommendations for further capacity
building, if necessary.

Operation
The Golf Course Design Consultant and the Contractor will prepare an
environmental management guideline for the golf course.

o Mitigation Measures
> Wastewater Management

The planning for wastewater management of the Town will include the
wastewater management of the golf course. The planning issue is whether it will
be more economical for the golf course to send its wastewaters to the nearest
treatment plant of the Town. This approach will be more preferable than the golf
course constructs its own wastewater treatment plan

» Solid Waste Management

The golf course will use the solid waste management services of the
Town.

» Soil erosion control
Soil erosion control will be included in the design of the golf course.
¥ Use of Fertilizers and Pesticides

To minimize impacts of chemical fertilizers on the receiving waters,
organic fertilizers will be used in lieu of chemical fertilizers as much as
technically feasible.

Likewise, use of chemical pesticides for pest control will be replaced by
bio-pesticides as much as technically feasible.

In addition, the Golf Course Design Consultant will select grass species
that requires less water and fertilizer, and responds well to organic fertilizers
and bio-pesticides.

» Management of the Ecosystem

A green buffer zone will be created at the perimeters of the golf course.
The buffer zone will be planted with local tree species that can enhance the
landscape design and ecological function of the golf course. No exogenous tree
species can be planted without prior permission of the golf course manager.

The golf course will enforce rules to prohibit wild life catching and
hunting, activities that could disturb or destroy wildlife habitats, and tree
cutting without prior permission.

» Management of the Surface Runoff

The golf course design should consider water ponds as part of its
landscape. The water ponds will retain surface runoff, thus reducing the peak
discharge into the natural drainage channels. The water ponds would also
provide natural treatment of contaminated surface runoff from residential areas.

o Organization for Environmental Management

The organizational structure of the golf course will have an Environmental
Manager. His/her responsibilities include:

-

»  Supervising the maintenance of lawn, green areas, and landscape,
including use of organic fertilizers and bio-pesticides.

»  Supervising the operation and maintenance of wastewater management
facilities if the wastewater cannot be sent to the Town's wastewater
treatment facilities.

> Supervising the collection and storage of solid wastes for collection by
the Town’s solid waste collection services.

»  Monitoring changes of identified ecological sites and taking corrective

actions if the changes found will be detrimental to sustainability of the

ecological sites.
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TABLE 1.8-2
POTENTIAL IMPACTS, MITIGATION MEASURES, AND MONITORING PROGRAMS FOR OPERATION PHASE (CONT’D)
Activity Predicted Impact Mitigation Measures RB;I:;[%:[I;:]I: ty Mitigation Cost Parameter to be Monitored Fhl;fgrilii:rci{n (:;f Rtigﬁir:;l;ﬁ;gty
»  Monitoring the use of treated effluent for watering the golf course and
green areas.
»  Promoting understanding of staff, golf players, visitors, and nearby

comumunities on the environmental value of the golf course and the need
for their participation in protecting environmental condition and
ecological sites in the golf course.

»  Conducting periodic assessment of environmental and ecological status
of the golf course.

> Preparing semi-annual environmental monitoring reports for submitting
to NDPCEI and the golf course administration.

The Environmental Manager will report directly to the General Manager
of the Golf Course.

To involve other key functional staft in environmental management, the
Golf Course General Manager could establish an Environmental Management
Committee (EMC). The General Manager will serve as chairperson of EMC and
the Environmental Manager will serve as the secretary of EMC. Other members
could be key staff responsible for various business functions of the golf course
such as restaurant, guest residences, utilities, and security.

The EMC will meet at least once in a month to review current
environmental and ecological status of the golf course, discuss cross-sectional
issues affecting the environment and make decisions to address the issues, and
give advice on the environmental management of the golf course. It will conduct
site inspection monthly, or more frequently if deemed necessary, to gain
information for the meeting

recovery the situations

5. Emergency situation such as accident, fire,
explosion, etc. including restrain and

- The emergency incidents

could have adverse impacts

on the environment, and on
health and safety of
residents

- Provide the Operation Emergency Response Plan (OERP) covers
emergency incidents that may occur in the construction sites during the
construction of the Nova Betano Project. The purposed of this ERP is
to;

e To ensure that all concerned personnel will efficiently and
effectively discharge their assigned responsibilities in handling
emergency situations related to wastewater or sewage
management to minimize adverse impacts on the environment
and the public; and |

o To ensure public confidence in the readiness of the Town
Administration to efficiently and effectively respond to
emergency situations occurring in wastewater management.

- Provide the Emergency Response Plan (ERP) for sanitary landfill
operations. The purposes of the ERP are:

o To ensure that all concerned personnel will efficiently and
effectively discharge their assigned responsibilities in handling
emergency situations occurring in the operations of sanitary
landfill system of the Town to minimize adverse impacts on the
environment and the public, and

» To ensure public confidence in the readiness of the Town
Administration to efficiently and effectively respond to
emergency situations occurring in the operations of sanitary
landfill system.

- Town General
Manager

Included in total
construction contract
cost

- OERP shall be reviewed and
amended to:

Correct deficiencies or
inadequacies that are found

Reflect changes in the
organizational structure of
the ERT, contact lists,
telephone numbers, and e-
mail addresses.

Monitoring Cost
- 15,000 USD (Include in the

OERP)

- Annually or any
time

- Town General
Manager

Source: TEAM Consulting Engineering and Management Co., Ltd. (2016)
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TABLE 1.8-3

POTENTIAL IMPACTS, MITIGATION MEASURES, AND MONITORING PROGRAMS FOR DEACTIVATION PHASE

Activities

Predicted Impact

Mitigation Measures

Mitigation Responsibility

Mitigation Cost

Parameter to be Monitored

Frequency of Monitoring

Monitoring
Responsibility

Environmental Issues

I. Air Pollutions from the construction activities. The
issues will be:
> Fugitive dust generated in soil compaction and vehicle
movements in the construction site and along the
transportation routes; and
»  Exhaust emissions from trucks and heavy

construction equipment powered by diesel engines.
e Sensitive Receptors

i

> Workers and communities near the project site
¢ Magnitude of Impacts

»  Depended primarily on the nature of deactivation
works, soil characteristics, soil moisture content, types
of construction equipment, period of work, and wind
speed :

- Caused the adversely affected local
air quality in the demolition site

- Disturb respiratory system of
workers, nearby communities, and
along the transportation routes

- Conventional practices,
mainly periodic water
spraying which should
reduce fugitive dust by 75%
suppression.

- The contractor will be
required to adopt best
practices to minimize
gaseous emission at source.

- Demolition Contractor
- Demolition EHS Manager
of the Project Proponent

Included in the total
demolition contract
cost

Ambient air quality measurement

- Ambient air quality will be carried out

twice a year by the contractor at the

Project site. Details are;

No. of Station: 1 stations

* Project site

Parameter for measurement:

e TSP

s PMypo

e NO:

e SOx

¢ Wind speed and wind direction

Duration/time: 5 consecutive days
Monitoring Cost : 19,000 USD

Twice a year during
deactivation period

- Demolition
Contractor
- Project Proponent

2

Noise from heavy construction machines and
equipment
e Sensitive Receptors
Construction workers and nearby communities
e Magnitude of Impacts
Depended on decommissioning works and period
of work

- Noise at receptor will compare
to standard of exceeding 55.0
dBA.

- Noise generated from the
demolition activities will affect
workers and would also affect
the nearby receptors.

The contractor will be required
to adopt best practices to
minimize noise at source and
sound barrier at the perimeter
to block the noise emanating to
receptor.

- Demolition Contractor
- Demolition EHS Manager
of the Project Proponent

Included in the total
demolition contract
cost

Noise Monitoring
+ Noise monitoring will be carried out
during the demolition works by the

demolition contractor at the project site.

Details are:
No. of Station: | stations
s Projectsite
Parameter for measurement:

e leglhr

¢ Leq24 hrs.
e [max

e Ldn

e [90

Duration/time: 5 consecutive days
Monitoring Cost : 10,000 USD

Twice a year during
deactivation period

- Demolition
Contractor
- Project Proponent

3. Disposal of hazardous wastes from remove petro
station or some building
e Sensitive Receptors
Soil and groundwater at the waste disposal site
* Magnitude of Impacts
Not possible to predict magnitude (Magnitude
might be similar to those occur during the
construction phase)

Not possible to predict the impacts
on soil and groundwater at the
disposal sites. Considering as
insignificant impacts are most
likely.

Reduction at sources through
good design and construction
management

- Demolition Contractor
- Demolition EHS Manager
of the Project Proponent

Included in the total
demolition contract
cost

The collection and storage of waste
materials in waste disposal areas will
be observed. The focus will be on
efficiency of the collection, storage,
disposal, and on the quality of the
records.

Monitoring Cost : 10,000 USD

Daily and weekly
inspections

- Demolition
Contractor
- Project Proponent

4. Wastewaters and solid wastes from worker camp

e Sensitive Receptors
Soil and groundwater at the solid waste disposal
sites, natural water body into which the
wastewaters will be discharged, and the workers
who will be affected by living conditions in the
camps.

s Magnitude of Impacts
Not possible to predict magnitude (Magnitude
might be similar to those occur during the
construction phase)

Wastewater and solid waste issues
would have significant impacts on
the receiving environment
considering their substantial
quantities.

- Provide adequate number of
refuse bins or containers

- Solid wastes will need to be
disposed-off by sanitary
landfill, waste recycling,
treat wastewaters before
discharge. Living condition
of the camps are based on
the standards.

- Demolition Contractor
- Demolition EHS Manager
of the Project Proponent

Included in the total
demolition contract
cost

* Monitoring of effluent to be
discharged from the construction site.
No. of Station: | station
o at the outlet of the wastewater
treatment facility
Parameter for measurement:
e Temperature
. pH
Total Nitrogen
Total Suspended Solid
Oil and Grease
BOD;
» COD
¢ Total Phosphorus
e Sulfides

Monitoring Cost : 2,200 USD

Twice a year during
demolition

- Demolition
Contractor
- Project Proponent
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TABLE 1.8-3
POTENTIAL IMPACTS, MITIGATION MEASURES, AND MONITORING PROGRAMS FOR DEACTIVATION PHASE (CONT’D)
Activities Predicted Impact Mitigation Measures Mitigation Responsibility Mitigation Cost Parameter to be Monitored Frequency of Monitoring Rtlzgrgixtgilgil;igty

Environmental Issues

5. Emergency situation such as accident, fire, explosion,
etc. including restrain and recovery the situations

e Sensitive Receptors
N

> Workers in the construction site and nearby
communities
o Magnitude of Impacts
> Depend on the type and level of its incidents

- The emergency incidents could

have adverse impacts on the
environment, and on health and
safety of construction workers
and nearby communities.

Provide the Construction
Emergency Response Plan
(CERP) covers emergency
incidents that may occur in
the construction sites during
the construction of the Nova
Betano Project. The
purposed of this CERP is to;

¢ To ensure that all
concerned personnel
of the EPC
Contractor will
efficiently and
effectively discharge
their assigned
responsibilities in
handling emergency
situations occurring
in the construction of
the Nova Betano
Project to minimize
adverse impacts on
the environment and
health and safety of
the construction
workers and the
nearby communities;
and

* To ensure public
confidence in the
readiness of the
Contractor to
efficiently and
effectively respond
to emergency
situations occurring
in the construction.

- The construction manager
of the Contractor

- The EHS Manager of the
Project Proponent

Included in total
construction contract
cost (Approximately
15,000 USD)

- CERP shall be reviewed and
amended to:

M

Correct deficiencies or
inadequacies that are found

Reflect changes in the
organizational structure of the
ERT, contact lists, telephone

numbers, and e-mail addresses.

onitoring Cost: 15,000 USD

- Annually or any time

- The construction
manager of the
Contractor

- The EHS Manager of
the Project Proponent

Remark: During the deactivation phase, the Project Proponent prepared at the EIA stage will not be applicable and will replaced by the new deactivation environmental management plan based on the new EIA. However, the environmental issues, major sources, magnitude, receptor,
predicted impact and mitigation measures in this phase will be similar to those occur during the construction phase.

Source: TEAM Consulting Engineering and Management Co., Ltd. (2016
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1.9 GOVERNING PARAMETERS

TIMOR GAP, E.P. has a mission to excel in providing services for the industry
with quality, health, safety and environment. The concerned standards, guidelines and
requirement will be prescribed in the contract for contractor to comply with and the Project
Proponent will implement parts of the EMP for the operational and deactivation phases. As
the national environmental standards are still incomplete, most governing parameters for
environmental management of this Project are taken from generally accepted international
standards. The governing parameters for environmental management are; proposed
emission standards, proposed ambient environmental standards, and soil Contaminant
standards as the following;

e  Pollution Prevention and Abatement Handbook, WHO, 1998

e  WHO Air Quality Guidelines for particulate matter, ozone, nitrogen dioxide
and sulfur dioxide, 2005

o Information on Levels of Environmental Noise Requisite to Protect Public
Health and Welfare with an Adequate Margin of Safety, US EPA (United States
Environmental Protection Agency), 1974

e Notification of Guidelines for Community Noise, World Health
Organization (WHO), 1999

o Environmental, Health, and Safety (EHS) Guidelines: General EHS
GUIDELINES: Environmental Noise Management of International Finance Corporation,
2007

e National Recommended Water Quality Criteria, United States
Environmental Protection Agency (US EPA), 2009

e Quality Criteria for Water, 1986
e  WHO’s Guidelines for Drinking Water Quality, 2011

e National Recommended Water Quality Criteria, United States
Environmental Protection Agency (US EPA), 2009

Moreover, the essential requirement in the Occupational Health and Safety
Standards pertaining to this Project are;

o Environmental, Health, and Safety (EHS) Guidelines: General EHS
GUIDELINES: Environmental Noise Management of International Finance Corporation,
2007
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1.10 REPORTING REQUIREMENTS

Two types of monitoring reports will be generated in the environmental
monitoring and site inspections. The first type is for internal use to provide feedback to the
EMS. The second type is for submission to NDPCEI.

1.10.1 Internal Monitoring Reports
e Site Inspection Reports

The report will record results of the daily inspections in daily site inspection
notes. This report will review on a weekly basis to confirm that the checks and subsequent
required works are being carried out, and additional inspections are included.

For weekly inspections, the results of the inspections in weekly site
inspection reports will present for discussion in the weekly project review meetings. Both
the daily inspection notes and weekly inspection reports will highlight factors or events that
could lead to non-compliance. Monthly site inspection reports as part of the monthly
environmental monitoring reports.

e Environmental Monitoring Reports

This report will prepare as monthly basis for submission to the Owner’s
Project Manager. The monthly environmental monitoring report will concisely present: (i)
results of scheduled environmental monitoring and site inspections carried out during the
month; (i1) identified non-compliance, if any, and causes of the non-compliance; (iii)
complaints received; (iv) environmental incidents; ( v) associated investigations and
corrective actions taken; (vi) proposed changes to the monitoring plan, if any; and (vii)
work program for the following month.

The monthly environmental performance reports will be discussed in the
monthly project status review meetings or in separate monthly environmental performance
meetings as appropriate.

1.10.2 Monitoring Reports for Submission to NDPCEI

Based on the monthly internal monitoring reports and results of the monthly
review meetings, the project environmental monitoring report of the EMP implementation
will prepare every six months for submission to NDPCEI as required by the Environmental
Licensing Law and ANPM based on their relevant regulations throughout the pre-
construction and construction, operation, and deactivation phases

1.10.3  Reporting to Local Authority

In case of environmental accidents occurrence, the Project will inform to the
concerned local authorities (District Administrator (DA), Sub-District Administrator
(SDA), and the Suco Chief and village leaders) and coordinate with related agencies and
parties to take the proper action during the events, to ensure the presence of proper and
adequate onsite emergency equipment and preparation of post-accident record and action.
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1.11 RESPONSIBILITY FOR MITIGATION AND MONITORING

1.11.1 Responsibility for Mitigation and Monitoring during Pre-construction and
Construction Phases

The Project Proponent and the Contractor will have to establish and operate their
own Environmental Management System (EMS) for the Project construction. The two
EMSs will be related and based on the same information base. The Project Proponent’s
EMS will be focused on monitoring and reviewing environmental compliance at the Project
level as part of the Project management. The Contractor’s EMS will be focused on
environmental management at the task level as part of the construction management. The
two EMSs will therefore be complementary and will enable the Contractor and the Project
Proponent to complete the Project construction with no significant environmental impacts.

There are three key groups with responsibility for environmental management of
the Project:

(i) Project Proponent: Project proponent or project owner is legally responsible to
NDPCEI and other line organizations responsible for specific environmental issues for
environmental performance of the Project as prescribed as conditions in the Environmental
License and other permits.

(i) The Contractor: The Contractor, including its approved sub-contractors, is
contractually responsible to the Project Proponent for environmental performance of the
construction as prescribed in the construction contract.

(iii) NDPCEI: NDPCEI is the key agency to monitor and evaluate environmental
performance of the Project construction and operation. Other agencies concerned will
support NDPCEI in the monitoring and evaluation of environmental performance of the
Project construction.

1.11.2  Responsibility for Mitigation and Monitoring during Operation Phase

The Project Proponent, TIMOR GAP, E.P., is certified ISO 14001. Therefore, it
already has an EMS in place for environmental management at the corporate level. For this
Project, the Project Proponent intends to ensure that the township will be accredited
ISO14001 as well. Consequently, the Town Administration will set up an EMS for
environmental services of the Town. The key groups with responsibility for environmental
management of the Project are:

(i) The EMD of the Town Administration: will be responsible for O&M of the
two waste management systems and environmental monitoring.

(ii) The TEM: will be responsible for supervision and control the performance
of EMD and reporting performance of the two waste management systems. The TEM will
work closely with the two waste managers in formulating corrective actions to resolve non-
compliance issues.

(iii) The TGM: will supervise the TEM in managing environmental conditions
of the Town related to waste disposal.

(iv) Ministry of Commerce, Industry and Environment, through NDPCEI and
other government agencies at the regional, district and community levels, will monitor and
evaluate compliance of the Town with legal requirements and prescribed conditions in the
Environmental License or the permit for operation.
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1.11.3  Responsibility for Mitigation and Monitoring during Deactivation Phase

The Demolition Contractor will establish an environmental management system
(EMS) for the demolition works. The EMS will be supported by a documentation system
to support decision making for corrective actions. The Demolition Contractor will organize
his demolition team which will include an EHS Manager.

The Town will implement the demolition works as a project and will establish a
Demolition Project Management Office. The Demolition Project Manager and the
Demolition EHS Manager will be responsible for environmental management of the
demolition works.

1.12 EMERGENCY RESPONSE PLAN

The Emergency Response Plan will be a part of the OHS system, would focus
on procedures and facilities to deal with work accidents, accidental fires, and others related
risk to minimize injuries, loss of lives, damage to properties and project operation.

The purposes of the ERP are; (i) to ensure that all concerned personnel will
efficiently and effectively discharge their assigned responsibilities in handling emergency
situations; (ii) to minimize adverse impacts on the environment and health and safety of the
environment and public; and (iii) to ensure public confidence in the readiness of the
Contractor to efficiently and effectively respond to emergency situations

At this EIA stage, detailed designs have not yet been prepared. Therefore, the
ERP prepared at this EIA stage is only conceptual plan or initial ERP and it will have to be
later elaborated by the design consultant or the EPC Contractor to reflect the detailed
designs, construction plan, schedule, and construction methods. The initial ERP for this
project covering pre-construction and construction, operation, and deactivation phases are;

o Construction Emergency Response Plan (CERP): this plan will covering
pre-construction and construction phases and will focused on the emergency situations
related to (1) accidents resulting in serious injuries or fatalities of construction personnel;
(11) fire and explosion, including fires at the worker camp; (iii) hazardous chemical/oil spill
on water or land; and (1v) vehicle and equipment accidents.

e Operation Emergency Response Plan (OERP): this plan will covering
operation phase and will focused on the emergency situations related to wastewater and
solid waste management. Examples of emergency situations are: (i) excessively large
volume of uncollected solid wastes in the Town; (ii) fires at the landfill site; and (ii)
accidental discharge of untreated wastewater into the receiving waters.

o  Deactivation Emergency Response Plan (DERP): this plan will covering
deactivation phase and will focused on the emergency situations related to work accidents
and accidental fires.

These ERP will include, as relevant, the following task; (i) Purpose and scope;
(i1) Implementors of the ERP; (iii) Scope of the project activities (iv) Incidents considered
emergencies; (v) Organization for emergency response; (vi) Response Procedure; (vii)
Resources; (viii) Training program; (ix) Drilling; (x) Review and updating the ERP; and
(x1) Operational Manual.
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1.13 CAPACITY DEVELOPMENT AND TRAINING

1.13.1 Capacity Development and Training during Pre-construction and
Construction Phases

The Contractor is required to conduct training of its key staff from the foreman
level up to the Project Manager. Key staff of the Owner’s Project Management Office will
also attend the training. The training scope should cover: (i) Environmental Management
of the Project Construction; (ii) Construction Environmental Management plan; and (iii)
Specific Training.

Moreover, the Contractor will ensure that all personnel working onsite have
received an initial site induction. Induction will be provided by the Contractor to the
Owners Project Management Team prior to each employee commencing work onsite. And
visitors must undergo a short induction and must be accompanied by a fully inducted
employee or contractor at all times.

1.13.2  Capacity Development and Training during Operation Phase

Assuming that all personnel to be recruited have no experience in environmental
management of township operations, they will need to undergo the training as shown in
table below;

Subject Personnel Duration
Environmental management of township TEM manager 1 month
Management of wastewater treatment Wastewater manager 15 day
facilities
O&M of wastewater treatment facilities Wastewater technicians 1 month
Management of solid waste management Solid waste manager 15 day
facilities
O&M of solid waste management facilities | Solid waste technicians 1 month
Laboratory analysis of water, soil, and solid | Laboratory Head, Laboratory 1 month
waters samples Technicians

The training will include theories and principles of each subject followed by
on-the-job training. Each subject will cover about one month.
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1.13.3  Capacity Development and Training during Deactivation Phase

The Contractor will be required to conduct training of its key staff from the
foreman level up to the Project Manager. Key staff of the Owner’s Demolition Project
Management Office will also attend the training. Similar to the training for the construction,
the training for the demolition works scope should cover: (i) Environmental Management
of the Demolition Project; (ii) Demolition Environmental Management Plan; and (iii)
Specific Training.

The Contractor will also be required to ensure that all personnel working onsite
have received an initial site induction.

1.14 PUBLIC CONSULTATION AND INFORMATION DISCLOSURE

1.14.1 Organization for Public Consultation

o Pre-construction and Construction Phases: A tripartite committee is proposed
to be set up by the Project in consultation with the community heads and representatives of the
national, regional, and district administrations. The committee should be represented by: (i) the
government sector, including NDPCEI; (i1) villages nearest to the Project site; and (iii) the
Project Proponent. Tentatively, the committee should not have more than 12 members; of
which 3 represent the government sector, 6 represent the villages, and 3 represent the Project
Proponent. The NDPCEI official should be the chairperson and the Project Manager of the
Project Proponent should serve as secretariat of the committee.

e Operation Phase: The tripartite committee set up during the construction
phase will be maintained. Its composition will be reviewed to ensure that it is appropriate
for environmental management during the operation phase.

e Deactivation Phase: The tripartite committee set up during the construction
phase will be maintained. Its composition will be similar to those in construction phase as
operations during these two phases are similar. However the timeframe will be shorter.

1.14.2 Information Disclosure

o Pre-construction and Construction Phases: The Owner Project Management
Office will make arrangements for the disclosure of monitoring reports. In addition,
information on environmental management will be disclosed to the proposed tripartite
committee.

e Operation Phase: The TEM will make arrangements for the disclosure of
monitoring reports in compliance with the above legal requirements. In addition,
information on environmental management will be disclosed to the proposed tripartite
committee.

e Deactivation Phase: Demolition Project Manager will make arrangements
for the disclosure of monitoring reports. In addition, information on environmental
management will be disclosed to the proposed tripartite committee.
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