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EMP REPORT DISCLAIMER

EMP Report of The Condensate and Products Pipeline Route Project has
been prepared in good faith on the basis of information available during the period of EIA
study. TEAM Consulting Engineering and Management Co., Ltd. Does not guarantee or
warrant the accuracy, reliability, completeness or currency of the information in this
publication nor its usefulness in achieving any purpose. Readers are responsible for
assessing the relevance and accuracy of the content of this publication. TEAM Consulting
Engineering and Management Co., Ltd. Will not be liable for any loss, damage, cost or
expense incurred or arising by reason of any person using or relying on information in this

publication.
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CHAPTER 1
EXECUTIVE SUMMARY
1.1 INTRODUCTION

An Environmental Management Plan (EMP) for the Project is prepared as part
ofthe 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: (i) minimize environmental (and social) impacts of the Project; and (ii)
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 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.

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 development of this Project.

1.3 DETAILS OF THE EIA CONSULTANT

The Consultant is TEAM Consulting Engineering and Management (TEAM) in
association with ATT Consultants (ATT). TEAM is the lead firm.

TEAM Consulting Engineering and Management (TEAM)

TEAM is one of the key subsidiaries of TEAM Group of Companies (TGC).
Through its subsidiaries, 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.

PCT/ENV/RES918/P03350/RE17457-CH1-EMP Pipeline Page 1-1
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ATT Consultants (ATT)

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.

14 DESCRIPTION OF THE PROJECT

14.1 The Project Location

The proposed pipeline is to be laid along the highway being constructed (Figure
1.4-1). The pipeline’s right-of-way (ROW) is set at 40 m on the south side of the highway.
Including the highway width of 30 m, the pipeline’s ROW and the highway will form a 90
m land corridor stretching from Betano to Suai Supply Base. Its total length will be about
60 km passing the administrative areas of Manufahi, Ainaro and Covalima districts.

1.4.2 Nature and Size of the Project
The Project will construct the following facilities:
(1) Pipeline

The pipeline will consist of 4 pipes (condensate, light naphtha, heavy
naphtha, and diesel) designed for the refinery’s future capacity of 40,000 barrels per day
(BPD). The pipes will be laid at 1.0-1.5 m below ground measured from its crown to the
ground surface. Pipe bridges will be used for river crossing.

(2) Instrumentation System

The pipeline will be equipped with appropriate instruments for monitoring
and control of pressure, temperature and flow at both ends for the purposes of operational
management and safety. The gathered information will be assessed and analyzed using a
SCADA system to efficiently and effectively monitor and control the pipeline operation.
In addition, the pipeline will be equipped with safety equipment as specified in the design
standards.

(3) Pumping Stations

One pumping station will be constructed at Suai Supply Base for pumping
the condensate. Another pumping station will be constructed at the refinery for pumping
the three products.

PCT/ENV/RE5918/P03350/RE17457-CH1-EMP Pipeline Page 1-2



EMP for The Condensate and Products Pipeline Route Project

rimdrGar [

TEAM Consulting Engineering
and Management Co., Lid.

Final Report

HYG00)

EECIHIN

95000

BYBUODY

#4000

890000

BYELO0U

EC 770000 FTS0N0 730000 725000
| |

7E0000 TASICO

200000

] ¥
f ’
‘ : Pl
S Jer
— : i RS
e I 7o) -

\"\3{ AN
OGUES R T
o {

\.

=

i, & S —
o - ——

v

-

By

MANUFAHI

T, 53 §
it ZUMALAL
-, \ a - -
3 \-?\_ 5 3 #1 (] X:‘} -“ ,"Ka!-etawu{e--.sub
hJ fervn o |
; s o5 =
# T e A | TASHILIN
T { = : 34
¥ 3
P Ny
; SRR

' COVALI

f A | = )‘?""‘w’."

% R | P
ey | ! R el i ¢ 5 o) ! :.’_"_,.'- ; 4
SUAI DRSNS ", i, o 2 R /_,/ !
; 2 » . o ‘ y - t t n ]
NG ; Ao /_./
BELECASAC: 1 % ‘VAdentuik sub-village Sl l ;

2Ly

.

st
. o)

BETANO
—ar'} = ) e
§ 'g"l A ; e
'.5 ¢ Raifusa sub-village.

‘ylalica sub-village\
aS!é<, L T TR

)

X e
nic Collage™;. _~*
<A

P e —
- i

-]

5

! | :

! LEGEND
i

i

i

r

|

Condensate Pipeline

i
1 s iwl] District Boundary
eSS T i __________
| fer et sins Sub-District Boundary
y i £ 2o f | « = [
I i i:.\ s;c/ W o5z “ 5 " s 8 = 9 W &l 2 "1 “ e IS o P " » ;i iz H i Village Boundary
“suatloro_ ',/ L 5 |
N [
.A.‘.j_::" '/ N S5 1 !
- ‘ Tank Farm
-7 + = =1 ——¥ i
l 25 5 10
o | & :
{ ‘ : ] Refinery Area
e i tet 5 ! Kilometers
i : | 5 Lt ‘iﬁ( Location of Sensitive Recepter
‘ i
e |
TIAL N D ecCca |
T T T T T T T T T T T
730000 7530CQ 73C000 TBS0IC 770000 77000 73000C 785000 78000 735000 a00002C

Remark : Modified by TEAM Consulting Engineering and Management Co., Ltd., 2016.
Source : Department of Defense, Australia, 2005.

0993000

4990000

1995000

8980000

3975000

1970000

6965000

FIGURE 1.4-1 : THE CONDENSATE AND PRODUCTS PIPELINE ROUTE PROJECT

PCT/ENV/RES5918/P03350/RE17457-CH1-EMP Pipeline

Page 1-3



!{m TEAM, Consuifing Englneering
/N and manogement Co, e,

THMORGAP
EMP for The Condensate and Products Pipeline Route Project Final Report

(4) Pigging Stations

Two pigging launching/receiving stations will be installed, one close to the pumping station
at Suai Supply Base, and another close to the pumping station at the refinery.

(5) Control Buildings

One control building will be required at each end of the pipeline. The two
buildings will be small and can be considered minor construction works.

143 Project Status and Schedule

Tentatively, TIMOR GAP, E.P. intends to commence the construction around
2017. The construction will take about 36 months to complete.

1.5 LEGAL REQUIREMENTS

Environmental management of this Project is directly governed by
Environmental Licensing Law (Decree Law No0.5/2011). 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 and operation phases.

There are 9 core institutions responsible for environmental management, namely
The Ministry of Commerce, Industry and the Environment, The National Petroleum and
Mineral Resources, Secretary of Statement for Employment Policy and Vocational
Training, Ministry of Defence, Ministry of Agriculture and Fisheries, Ministry of Health,
TIMOR GAP, E.P., and contractor and sub-contractor.
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1.7 SUMMARY OF IMPACTS

Pre-construction and construction phases: the major activities during pre-
construction phase will be land acquisition and the major activities during construction
phase will be excavation, pipeline installation, pipeline inspection and testing, and
construction of pumping station, pigging station, and control building. These two phases
are considered together as one phase as they are closely connected and overlapped, the
potentially affected environmental components to be considered are land acquisition,
worker camp, influx of worker, conflict with the local, air quality, noise, surface water,
wildlife, forest, cultural heritage, archeological site, historic site, and OHS.

Operation phase: the major activities during operation phase will be pigging for
pipeline inspection, and inspection and maintenance of pipeline corridor. The impacts will
be pigging waste and accident risks.

Deactivation phase: the major activities during deactivation phase will be the
demolition of pipeline and associated buildings. The impacts will be similar to those occur
during construction period.

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

MITIGATION MEASURES DURING THE PRE-CONSTRUCTION AND CONSTRUCTION PHASES

Activities

Potential Impacts

Mitigation Measures

Mitigation Responsibilities

Mitigation Cost

Parameter to be
Monitored

Targets and Quantitative
Indicators of the Level of
Mitigation

Monitoring Frequency

Land requirement for
establishment of base
camp, office, corridor
with space, pipe
laydown area with
materials and shed
including satellite camp

Loss of about 255 ha of
forest land and 205 ha of
agricultural land in relation
to land requirement.

e Compensation for forest and agricultural
land

e Compensation and relocation for affected
persons in Bobe and Bonuc sub-villages

e The Ministry of Public
Works, Transport and
Communication.

* The Project Proponent to
coordinate with the
Ministry of Public Works,
Transport and
Communication.

Compensation cost will
be covered by the
Ministry of Public
Works, Transport and
Communication.

To be managed and
identified by the
Ministry of Public
Works, Transport and
Communication.

Number of complaints related to
land requirement for pipe laydown
area and camp site.

To be managed by the
Ministry of Public Works,
Transport and
Communication.

Fugitive dust Site
clearing, excavation

work, move of heavy
equipment and vehicles
along the dirt road will
generate fugitive dust

Fugitive dust includes:

o TSP about 411 pg/m?
compared to standard of
exceeding 230 pg/m?’.

e PM,0 about 214 pg/m?
compared to standard of
not exceeding 150 pg/m’

Spray water at and around the
construction areas and access roads during
site preparation and grading.

Limit speed for vehicles and trucks not to
exceed 40 km/hr.

e Restore, resurface, and rehabilitate the

disturbed areas as soon as practicable after
completion of construction or disturbance.
Prohibit the open burning of waste in the
pre-construction area.

Dust masks should be provided (where
applicable) to all workers.

e For construction site including spoil

placement sites:

- Use watering or other effective
techniques on unsealed areas;

- Rehabilitate construction sites and spoil
placement as soon as the land becomes
available.

o Take measures (e.g. rumble bars and

wheel wash bays) to ensure dust-creating
material (earth or similar material) is not
transported from the construction sites to
roads or other areas in the public domain.

o Cover all trucks carrying spoil or other

loose materials.

e (Clear and remove all loose earth and

similar material spilled or deposited
within the construction sites and the
transport routes from trafficked areas.

o Take measures to avoid impacts of dust

on adjacent properties such as:
~ Modify construction methods;
- Increase dust suppression measures; or

- Cessation of work when no other
reasonable or practical measure is
available.

e The Contractor under the
supervision of the EHS
Manager of the Project
Proponent.

To be included in the
total construction
contract cost

e Total Suspended
Particulate (TSP-24
hrs)

o Particulate Matter
less than 10 micron
(PM10-24 hrs)
Nitrogen dioxide
(NO»)

e Wind speed and
direction (WS/WD)

¢ Number of complaints filed
through the complaint response
channel.

e Number of times that the local
ambient air quality is below the
prescribed standards related to
fugitive dust.

Pollutant Not to be Exceeded
TSP 24- hour 230 pg/m* ¥
average
PMyy, 24-hour 150 pg/m’
average (Interim target-1)"

Remark:

YWHO Pollution Prevention and Abatement
Handbook , WHO, 1988

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

s Regular inspection
(weekly minimum) by
in-house staff.

e Twice a year monitoring
over the construction
period, by the third
party.

¢ Once for 3 consecutive
days cover in the period
that construction is
passing the two nearest
communities.
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TABLE 1.8-1

MITIGATION MEASURES DURING THE PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)

Activities

Potential Impacts

Mitigation Measures

Mitigation Responsibilities

Mitigation Cost

Parameter to be
Monitored

Targets and Quantitative
Indicators of the Level of
Mitigation

Monitoring Frequency

Gaseous emissions
Operations of diesel-
powered heavy
construction equipment,
vehicles and generator
sets will generate
gaseous emissions
during the construction.

e Gaseous emission will be
mostly generated by
typical pollutants such as
NOy, SOy, CO, and
particulate in the exhaust
gases discharged from the
engines.

o Its effect would be on
health of construction
workers.

e Manage the movement of construction
vehicles entering and leaving the
construction sites to avoid the potential
for vehicle emissions impacting on
adjacent properties such as avoiding or
minimizing queuing on streets
approaching the worksites or adjacent to
other sensitive activities;

o Adopt procedures to avoid construction
vehicles idling for excessive periods (e.g.
more than 5 minutes) if required to queue
to enter the construction sites;

e For stationary plant and equipment
powered by diesel motors, take measures
to avoid or mitigate and manage the
potential impacts of exhaust emissions on
adjacent residential or other sensitive
activities such as all equipment powered
by diesel motors are fitted with emission
control measures, and are regularly
maintained to manufacturers’
specifications.

¢ Maintain all construction equipment in
proper working conditions according to
the manufacturer’s specifications.

e Provide adequate training to the
equipment operators in the proper use of
equipment.

o Use the proper size of equipment for the
job.

¢ Use the equipment fitted engines with
latest low emission technologies.

¢ Perform on-site material hauling with
trucks equipped with on-road engines

¢ Encourage and provide carpools, shuttle
vans, transit passes and/or secure bicycle
parking for construction worker
commutes.

e The Contractor under the
supervision of the EHS
Manager of the Project
Proponent.

To be included in the
total construction
contract cost

e Nitrogen dioxide
(NO»)

o Sulfur oxides (SOx)

e Vehicle motors idling
for periods exceeding
5 minutes while in
queues to access
construction sites
(on-going).

e 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).

¢ Number of complaints filed
through the complaint response
channel.

o Number of times that the local
ambient air quality is below the
prescribed standards related to
exhaust emission.

Pollutant Not to be Exceeded
NO,, 24-hour 200 pg/m?
average (Interim target-1)”
SO,, 24-hour 125 ng/m?*
average (Interim target-1)

Remark: ¥ WHO Air Quality Guidelines
for particulate matter, ozone, nitrogen
dioxide and sulfur dioxide, 2005

* Regular inspection
(weekly minimum) by in-
house staff.

e Twice a year monitoring
over the construction
period, by the third party.

¢ Once for 3 consecutive
days cover in the period
that construction is
passing the two nearest
communities.

Noise level

Operations of heavy
construction equipment
during land clearing,
pipeline lowering, and
backfilling, etc. would
generate noise.

¢ Loud noise will disturb
and cause annoyance to
hearing capacity of the
people in surrounding
area.

¢ Loud noise over long
period will cause hearing
impairment.

Design

¢ Design to use construction equipment that
generate low levels of noise with adoption
of best available technologies to minimize
noise.

¢ Conduct a noise survey covering the
identified sensitive receptors to update the
existing baseline data in the Final EIA
Report.

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

¢ The Contractor under the
supervision of the EHS
Manager of the Project
Proponent.

To be included in the
total construction
contract cost

e Leqlhr
o Leq 24 hrs
« Lmax

« The incremental increases in
noise level during the
construction works compared to
the targets.

« Net ambient noise level compared
to the applicable ambient noise
standard.

Not to be Exceeded
Leq (24 hrs)
Industrial and | . 70 dB(A)"¥
Commercial - 70 dB(A)daytime ¥
area - 70 dB(A) nighttime ¥
Leq (1 hr)
- 55 dB(A)daytime ¥
- 45 dB(A) nighttime ¥
Lmax
- 110 dB(A) ¥

Area

Residential
areas

e Regular inspection
(weekly minimum) by in-
house staff.

e Twice a year monitoring
over the construction
period, by the third party.

¢ Once for 3 consecutive
days cover in the period
that construction is
passing the two nearest
communities.
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TABLE 1.8-1

MITIGATION MEASURES DURING THE PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)

Parameter to be

Targets and Quantitative

Activities Potential Impacts Mitigation Measures Mitigation Responsibilities Mitigation Cost Monitored Indicators of the Level of Monitoring Frequency
Mitigation
Noise level Pre-Construction and Construction Noise seIm“rk: . .
nformation on Levels of
Operations of heavy e Construction works which generate Environmental Noise Requisite to
construction equipment excessive levels of noise must be carried Protect Public Health and Welfare with
during land clearing, out, only during the period between 6.30 an Adequate Margin of Safety, US EPA
pipeline lowering, and am to 6.30 pm Mondays to Saturdays. (United States Environmental
backfilling, etc. would Such construction works on Sundays or Protection Agency), 1974
. . . . * Notification of Guidelines for
generate noise. public holidays will need approval from C . .
. . . ommunity Noise, World Health
(cont’d) the resident engineer of the Project Organization (WHO), 1999
Proponent. ¥ Environmental, Health, and Safety
s Protect the affected sensitive receptors (EHS) Guidelines: General EHS
beyond standard construction hours such GUIDELINES: ENVIRONMENTAL
as installation of acoustic walls or noise NOISE MANAGEMENT of
barriers. International Finance Corporation, 2007
o The noise reduction at the perimeter could
be achieved using an acoustic wall or a
sound barrier (Steel 18 ga with 1.27 mm.
thickness which transmission loss of 25
dB(A) or equivalent) at least 3 m high
with adequate length to block the noise
emanating to the receptor.
e Provide ear plugs or ear muffs to workers
operating in the excessive noise areas.
¢ Limit speeds of vehicles in the
construction site, not exceed 40 km/hr.
e Include measures to achieve the
construction noise targets such as:
- 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.
- Fitting noise-reduction measures to all
equipment engaged in the construction
works;
e Designing worksites to minimize potential
noise impacts on nearby sensitive places.
Wastewater Wastewater volume will be Design Concept e The Contractor under the | To be included in the pH o Qualities of the treated effluent Twice a year during
Daily activities of the from: The Contractor will prepare detailed design supervision of the EHS total construction Total Nitrogen compared with the applicable construction
workers/employees in e about 15.3 m*/day from of a wastewater management system for the Manager of the Project contract cost Temperature effluent quality standards.

relation to kitchen,
canteen, toilets, bath
rooms, and wash water
in the base camp and
satellite camp will
generate wastewater.

base camp
¢ about 1.9 m*day from each
satellite camp.

worker camp, consisting of a collection

system and a simple treatment system. Its

proposed design concepts are:

For Domestic Wastewater

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

Proponent.

Total Suspended
Solid

Oil and Grease
BOD;s

COD

Total Phosphorus

o The final effluents are expected to
meet the following quality
standard:

- pH 6-9°

- Total Nitrogen <10 mg/[*®
- Temperature increase <3 °C ®
- TSS <30 mg/l
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TABLE 1.8-1
MITIGATION MEASURES DURING THE PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)

Parameter to be

Targets and Quantitative

in the base camp and
satellite camp will
generate wastewater.

(Cont’d)

discharged into the retention pond.
Alternatively, toilet wastes will be treated
in a package treatment plant using an
aerobic process.

The temporary retention pond within
worker camp site areas will be designed
as an oxidation pond.

During Construction

e 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
into the water sources.

 The effluent concentration of
nitrogen (total) may be up to 40
mg/l in processes that include
hydrogenation

b At the edge of a scientifically
established mixing zone which
takes into account ambient water
quality, receiving water use,

potential receptors and assimilative

capacity.

Activities Potential Impacts Mitigation Measures Mitigation Responsibilities Mitigation Cost Monitored Indicators of the Level of Monitoring Frequency

Mitigation
Wastewater e Toilet wastes will be discharged into a « Sulfides - Oil and grease < 10 mg/l
Daily activities of the septic tank(s) with a hydraulic retention - BODs < 30 mg/l
workers/employees in time of about 5 days. The volume of toilet - COD < 150 mg/l
relation to kitchen, wastes is estimated at about 20% of the - Total Phosphorus <2 mg/l
canteen, toilets, bath total volume of domestic wastewater. The - Sulfides <1l mg/l
rooms, and wash water septic tank effluent (septage) will be Remark:

Construction Waste

e Activities related to

site clearing,
excavation, concrete
works, steel works,
piping works,
installation of
equipment, and
construction of
buildings will
generate wastes.
Daily activities of the
workers will generate
non-construction
wastes, including
wastes from canteens
and offices such as
paper, food and
beverage containers,
food wastes, and
other domestic items.

An amount of waste is
equivalent to:

e About 237 tons of
construction waste over the
60 km length of pipeline

corridor, or about 0.2

Design and Planning before Commencing

the Construction

e Design own disposal facility, preferably
within the construction site.

¢ Design the construction methods to
generate the least amount of wastes.

tons/day over the period of | ¢ Design methods of waste transport and

36 months.

hazardous waste.

disposal.

e About 0.8 m*/ day of waste | ® Prepare an action plan for waste

from workers.

e About 0.25 tons/month of

management to reflect cumulative results
of the previous quarters.

¢ Consider using materials and products
that have a recycled content.

s 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

Waste Segregation

¢ Design and implement a waste
segregation system.

¢ Provide an appropriate number of
containers with adequate volume and
appropriate materials at strategic locations
to support the segregation in terms of
recycling, reuse and disposal sub-
categories.

The Contractor under the
supervision of the EHS
Manager of the Project
Proponent.

To be included in total
solid waste
management cost of
25,820 USD.

o Efficiency of the

collection,

» Storage, and disposal

volume, and

® Record keeping

Number of complaints related to
waste disposal.

« Daily site inspections, and
¢ Detailed weekly site
inspections.
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TABLE 1.8-1
MITIGATION MEASURES DURING THE PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)

Activities

Potential Impacts

Mitigation Measures

Mitigation Responsibilities

Mitigation Cost

Parameter to be
Monitored

Targets and Quantitative
Indicators of the Level of
Mitigation

Monitoring Frequency

Construction Waste

o Activities related to
site clearing,
excavation, concrete
works, steel works,
piping works,
installation of
equipment, and
construction of
buildings will
generate wastes.

¢ Daily activities of the
workers will generate
non-construction
wastes, including
wastes from canteens
and offices such as
paper, food and
beverage containers,
food wastes, and
other domestic items.
(Cont’d)

Waste Collection and Storage

e Collection and transport each sub-
category of segregated wastes on daily
basis.

o Provide a roofed storage area with
adequate space for storing the segregated
wastes waiting for the on-site or off-site
reuse or recycling.

¢ Special design the storage area for
hazardous waste to prevent spills or leaks
onto the soil.

Waste Reuse and Recycling

e Chipping and mulching of vegetation and
reuse for landscaping purposes;

o Reuse of excavated material as fill at
approved fill sites;

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

o (Collection and return of packaging
materials (e.g. pallets) to suppliers
wherever practicable;

¢ 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.

e Collection and recycling of used oils by a
licensed contractor;

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

Waste Disposal

¢ Disposal of the remaining wastes that are
unable to be reused or recycled in the
approved landfill site.

e Prohibit haphazard disposal of
construction waste in or off the
construction site.

o 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.

Decomposable wastes such as food
wastes and vegetation may be disposed of
by composting.

e Hazardous wastes will be handled by a
licensed hazardous waste contractor,
otherwise finding for appropriate
arrangements for incineration, safe
permanent storage, or other appropriate
methods of disposal.
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TABLE 1.8-1

MITIGATION MEASURES DURING THE PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)

Activities

Potential Impacts

Mitigation Measures

Mitigation Responsibilities

Mitigation Cost

Parameter to be
Monitored

Targets and Quantitative
Indicators of the Level of
Mitigation

Monitoring Frequency

On-site Record Keeping
Design and maintain record keeping
procedures with provisions for:

o 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.

Hvdrostatic Test Water

Hydrostatic test of all
four installed pipes
generate tested water.

Discharge of 9,900 m’® tested
water to natural receiving
water.

¢ Formulate and submit a hydrostatic test
plan for approval. The hydrostatic test
plan will provide the following
information:

- Sections to be tested and testing

schedule

~  Water volume required for the test

~ Sources and expected characteristics
of the test water before discharge

—  Chemical to be used in the test, if
there is any

~ Existing conditions-For each river,
present information on existing water
quality, physical conditions at the
proposed section where the hydrostatic
test water will be discharged,
downstream water use, flow
conditions. In addition to narrative
information, photographs and
drawings should also be included to
support the information.

- Expected rate and duration of the
discharge of hydrostatic test water at
each selected river.

- Design of structure or facilities to be
constructed at each discharge point to
prevent damage to the embankment or
bed of the river.

- Water quality sampling plan before,
during and after the discharge of
hydrostatic test water to evaluate
impacts on river water quality.

e Conduct the hydrostatic test with specific
practices as following practices:

— Restrict water withdrawal for
hydrostatic testing not to exceed 10%
of the stream flow of the watercourse
at the time of withdrawal or as

The Contractor under the
supervision of the EHS
Manager of the Project
Proponent.

To be included in the
total construction
contract cost

e pH
e Temperature

¢ Suspended Solids

« Qualities of the treated test water
compared with the applicable
effluent quality standards.

o The hydrostatic test water are
expected to meet the following
effluent quality standard:

- pH 6-9

- Temperature increase <3 °C?

- TSS <30 mg/l
Remark:

* At the edge of a scientifically
established mixing zone which
takes into account ambient water
quality, receiving water use,
potential receptors and assimilative
capacity.

Once after construction
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TABLE 1.8-1

MITIGATION MEASURES DURING THE PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)

Activities

Potential Impacts

Mitigation Measures

Mitigation Responsibilities

Mitigation Cost

Parameter to be
Monitored

Targets and Quantitative
Indicators of the Level of
Mitigation

Monitoring Frequency

required by permit / approval
conditions.

Ensure that sufficient workers and
equipment are available onsite to
repair any rupture, leak or erosion
problem that may arise during testing.
No chemicals, biocides or conditioners
will be added to the pipeline test water
unless otherwise approved by the
Project Manager.

Use a diffuser to dissipate and reduce
the rate of water as it is released and
monitor dewater points for potential
erosion problems. Use riprap,
sheeting, tarpaulins or other
comparable measures to protect the
ground and vegetation from erosion at
the discharge sites.

Monitor discharge locations to ensure
that no erosion, flooding or
detrimental ice build-up occurs.
Collect samples of source water and
hydrostatic test water and analyze to
demonstrate regulatory compliance.
For this purpose, samples will be
collected of hydrostatic test water at
the beginning, middle and end of the
release for testing for the project
record.

In case of complaints about
discharging of the test water from
hydrostatic test, quick action of
problem solving has to be conducted

Water Turbidity
In-river construction of
pipe support columns
will cause water
turbidity.

A small turbidity plume
would be observed in the
river around the site, over a
short distance before the
turbidity returns to its normal
level.

Design and Planning

¢ Ensure the design of pipeline bridge for
each river and the method of its
construction will give due consideration
on impacts on water quality, particularly
turbidity or suspended solids.

¢ For each river, the Contactor will:

Conduct a survey of downstream
water user, river bed and embankment
conditions at the proposed
construction section.

Estimate the duration and magnitude
of likely impacts of the in-river
construction activities on river water
quality.

Submit an action plan containing
results of the surveys and impact
assessment, and proposed methods of

The Contractor under the
supervision of the EHS
Manager of the Project
Proponent.

To be included in the
total construction
contract cost

. pH

L DO

« Suspended Solids
o Turbidity

« Increase in river water turbidity
before and during the
construction.

« The river water quality is
expected to meet the following
freshwater quality standard:

- pH 6.5-9 #
- Dissolved oxygen > 3.5 mg/l?
- Turbidity crease
<25 (Upstream) °
<390 (Downstream) ®
- Suspended solids 80 mg/1®
Remark:

2 National Recommended Water
Quality Criteria, United States

2 times; before and during
construction.
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_ Potential Impacts

 Mitigation Measures

TABLE 1.8-1

- Mltlgatlon Responsxbﬂmes

- Mltlgatmn Cost |

Monitored

MITIGATION MEASURES DURING THE PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)

,‘Pafam‘é téf tob . | Targets and Quantitative

_ Indicators of the Level of
. _ Mitigation

Monitoring Frequency

construction and mitigation measures
to be implemented in each river.

Construction

o Undertaken in the low flow conditions,
and should be completed with all
temporary facilities in the river
completely removed before the high flow
season.

e Minimize the areas that will be disturbed,
including the river bed, bank, access to
the construction site, and laydown area.

e The on-land construction area near the
river bank will have appropriate measures
to minimize soil erosion during rainfalls.

e The on-land construction area will be
rehabilitated to its previous conditions as
soon as the construction is completed.

Environmental Protection Agency

(EPA), 2009

® Quality Criteria for Water, 1986

Chance Finds for

Archeological, Historic
and Sacred Sites

During site clearing and
excavation of pipe
trench, the Contractor
may discover artifacts
which potentially could
have archeological,
historic, religious, or
cultural value.

Operational activities may
possibly destroy some
artifacts presented under the
pipeline corridor.

o Site supervisor/foreman shall order
construction workers to stop immediately
the construction activities in the area of
the chance find.

¢ Inform concerned authority; including
local leaders, for proper management if
historic is found.

¢ Delineate and mark clearly the discovered
site or area and prohibit physical activities
in the area without prior approval of the
concerned authority.

o Install temporary site protection measures
(warning tape and stakes, avoiding signs).

e Strictly enforce any no-go area needed to
protect the site.

e Secure the site to prevent any damage or
loss of removable objects. In cases of
removable antiquities or sensitive
remains, a night guard shall be present
until the responsible local authorities and
the responsible Ministry takes over.

o Ifitis necessary to relocate a cemetery
and grave vard, cultural ceremony should
be arranged prior to the relocation.

e The contractor to inform
the Project Proponent.

e The Project Proponent to
inform concerned
authorities in case of
chance finds archeological,
historic, religious, or
cultural value.

To be included in the
total construction
contract cost

Site inspection

Number of complaints filed through

the complaint response channel.

During land clearance and
site preparation

OSH of construction
workers

Activities related to
pre-construction and
construction may harm
health of construction
workers

There 1s a possibility that the
workers/employees might be
injured during working.

Mitigation measures are identified in the
worker camp management.

(Under social issue)

The Contractor under the
supervision of the EHS
Manager of the Project
Proponent.

To be included in the
total construction
contract cost

o Accident
e Record keeping

Number of accidents and injuries

in the worker camps.

Daily and weekly inspection
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TABLE 1.8-1

MITIGATION MEASURES DURING THE PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)

Activities

Potential Impacts

Mitigation Measures

Mitigation Responsibilities

Mitigation Cost

Parameter to be
Monitored

Targets and Quantitative
Indicators of the Level of
Mitigation

Monitoring Frequency

Land acquisition
Site preparation for

Reduce of forest and
agricultural areas which are

Compensation and relocation for affected
persons in Bobe and Bonuc sub-villages

e The Ministry of Public
Works, Transport and

Compensation cost will
be covered by the

To be identified and
managed by the

Number of complaints related to
land acquisition.

To be managed by the
Ministry of Public Works,

establishment of base economic resources of Communication. Ministry of Public Ministry of Public Transport and

camp, office, corridor villagers who collect forest o The Project Proponent to Works, Transport and | Works, Transport and Communication.

with space, pipe products and cultivate on coordinate with the Communication. Communication.

laydown etc will these areas. Ministry of Public Works,

occupy some forest and Transport and

agricultural areas. Communication.

Worker Camps ¢ Unhygienic living Ensure the design, operation, and The Contractor under the To be included in the ¢ Worker Camp ¢ Number of complaints related to | Daily and weekly
conditions will affect management of the worker camp are within supervision of the EHS total construction e Worker health and worker camps inspection.

Mismanagement of
worker camps may
harm workers’ health
and pollute surrounding
environment.

health of workers;

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

e Exposure of workers on
accidental risks or worker
safety.

specific requirements as follows:

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

¢ Provide a sleeping space of at least 4 m?
per worker, with separate rooms for
professional staff.

e Number of toilets and baths should be 1
unit for 20 workers.

e Plan for common canteen which can
accommodate at least 150 persons.

e Provide common areas for cloth washing
and drying with adequate water supply
and drainage.

e Provide recreational facilities with
sufficient accessories.

e Setup one shop to sell sundry goods to
the workers.

e Strictly control fly, insect and rodent.

¢ Provide medical services at a small clinic
served by a doctor.

e Prepare fire and safety plan for the camps.

¢ Basic camp infrastructure with facilities
of power supply, telecommunication,
water supply, drinking water, drainage,
sanitation and solid wastes management.

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

e Provide security guards to be in charge of
the security of camp.

e Provided transport services from the
project site to nearby communities.

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

Manager of the Project
Proponent

contract cost

safety

e Number of accidents and
injuries in the worker camps.
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TABLE 1.8-1

MITIGATION MEASURES DURING THE PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)

Activities

Potential Impacts

Mitigation Measures

Mitigation Responsibilities

Mitigation Cost

Parameter to be
Monitored

Targets and Quantitative
Indicators of the Level of
Mitigation

Monitoring Frequency

Influx of Worker
Employment of a large

number of construction

workers will create both
of positive and negative
impacts

Positive impact

o Creation of demand for
local goods and services;

Negative impact

e Competing use of local
resources;

o Health risks to the
communities such as
communicable diseases;

o Conflicts with the locals
due to differences in
culture, value and ways of
life.

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.

Provide communicable diseases control
program 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.

The Contractor under the
supervision of the EHS
Manager of the Project
Proponent

To be included in the
total construction
contract cost

Feedback and
complaints from
affected households.

Number of complaints related to
influx of worker

Daily and weekly inspection

Community health and
safety Mismanagement
or improper control of
pre-construction and
construction works may
affect health and safety
including security of
the communities
resided the pipeline
corridor.

The locals and passers-by
along the pipeline route
might be injured or being
insecure.

Undertake a program of stakeholder
engagement and consultation to educate
local communities of the risks of
trespassing onto the construction
corridor where the construction is
ongoing.

Ensure that signs are put up around
work fronts and construction sites
advising people of the risks associated
with trespass.

Ensure that there is adequate fencing
around pipe lay down yards and other
similar facilities to minimize the risk of
trespass.

When work fronts are within 100 m of
an inhabited building, all equipment will
be parked overnight in a demarcated
area

Select security personnel based on a
careful background screening of the
applicants and provide their training.

At the intersection of the construction
corridor and local roads or trails, a
diversion route must be provided during
construction with warning signs to
vehicles and pedestrians.

Truck drivers and operators of heavy

construction equipment must receive
training in public safety in their works.

e The Contractor under the
supervision of the EHS
Manager of the Project
Proponent.

¢ The EHS Manager to
involve in CSR program.

To be included in the
total construction
contract cost

CSR program and its
implementation

¢ Number of complaints from
affected local people along the
pipeline route.

e Number of accidents and

injuries at the local communities

along the pipeline route.

Daily and weekly inspection
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MITIGATION MEASURES DURING THE OPERATION PHASE

TABLE 1.8-2

Activities

Potential Impacts

Mitigation Measures

Mitigation
Responsibilities

Mitigation Cost

Parameter to be Monitored

Targets and Quantitative
Indicators of the Level of
Mitigation

Monitoring
Frequency

Environmental Issues

Waste

Cleaning of using pigs
along the pipeline will
generate waste.

Waste from pigging

Pigging Waste Collection and
Transportation

e The pigging wastes will be collected and
transported to the waste oil treatment unit of
the Betano Refinery’s wastewater treatment
plant.

¢ The Operational Manager will supervise the
collection, storage, and transport of the
pigging wastes to the refinery’s wastewater
treatment plant.

On-site Record Keeping

¢ The ESH manager will design and maintain
procedures for recording the volume of
pigging wastes collected and sent for
treatment at the refinery.

The Operational Manager,
the Maintenance Manager
and the EHS Manager
under supervision of the
General Manager of the
BPSC.

Including in the operational
cost of Betano Pipeline
System Company

o Quality of oily sludge
before and after the pigging
waste is treated.

¢ Volume and characteristics
of pigging wastes

Number of complaints related
to pigging waste disposal

Every time the
pigging waste is
sent to the refinery
for treatment, about
2 times per month.

Operational risk
Defective design,
installation, and
operation and
management of
operational work may
cause accidental fires
and explosions of
pipelines

Damage of the pipeline due to
risk of oil leak and explosion

Risk Management Program must be in place as
a means to guarantee the safe start-up of the
commercial operations with all risks fully
under control as following :

1. Third Party Damage

1.1 Excavation (Ease to access by third party,
No pipeline signal or marker)

¢ The pipeline will be laid in the right
of way of the highway and the fences will be
installed along the highway and pipeline route.

e The pipeline signal or marker will be
installed along the pipeline route.

e  Regular survey patrol driving along
the pipeline right of way.

e  The minimum cover of buried
pipeline shall be accordance with ASME/ANSI
B31.4 standards.

1.2 Traffic Accident (No pipeline signal or
marker)

¢  The pipeline signal or marker will be
installed along the pipeline route.

e  The traffic signal shall be installed
while pipeline laid above ground.

The Operational Manager,
the Maintenance Manager
and the EHS Manager
under supervision of the
General Manager of the
BPSC

Including in the operational
cost of Betano Pipeline
System Company

Monitoring emergency
incidents situations such as
accident, fire, oil spill, etc.
including restrain and

‘recovery the situations

» The likely of incident for
each pipeline in case of
pipe rapture is 3.94 times
in 1,000 years (worst case
scenario).

» The operating procedure
according to the standard
of international standards
of the American Society of
Mechanical Engineers
(ASME) and American
National Standards
Institute (ANSI);
ASME/ANSI B31.1,
B31.4.

Daily and weekly
site inspections
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EMP for The Condensate and Products Pipeline Route Project

. TEAM Consulfing Enginsering
and Management Co,, Ud,

Final Report

TABLE 1.8-2

MITIGATION MEASURES DURING THE OPERATION PHASE (CONT’D)

Activities

Potential Impacts

Mitigation Measures

Mitigation
Responsibilities

Mitigation Cost

Parameter to be Monitored

Targets and Quantitative
Indicators of the Level of
Mitigation

Monitoring
Frequency

1.3 Vandalism

e The project shall be educated the
people who living in the vicinity area, in order
to make the community understand and
participate in the process of project
development.

e  The project shall be built-up the
relationship with the local communities.

1.4 Other damage, i.e., Fire/Explosion,

arcing of Electronic from the other etc.

e The pipeline will be laid in the right
of way of the highway and the fences will be
installed along the highway and pipeline route.

e The pipeline signal or marker will be
installed along the pipeline route.

e  Regular survey patrol driving along
the pipeline right of way.

2. Incorrect Operation
2.1 Mechanical/Equipment Failure

e The pipeline operation shall be done
in accordance with the international standards
(ASME/ANSI B31.4, ASME/ANSIB31.1,
etc.)

¢ Regular maintenance and inspection
the equipment, machines to be in good
conditions.

2.2 Incorrect Installation

¢ Installation of machinery and
equipment shall be in accordance with codes
applicable to the specific type and their
installation manual or guidelines.

e  After installation, machinery or
equipment shall be tested under conditions
approximating actual operations to assure their
proper functioning.
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