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EXECUTIVE SUMMARY

The Project Proponent, Turtle Hotel Development Co., Ltd (THDCL) proposes to fill an
area of approximately 1,046 m2 at the M-Dock Landfill, in accordance with the
requirements stipulated in the EQPB Regulations Chapter 2401-31. The project is
herein identified as the “THDCL M-Dock Fill Project.”
The main objective of the proposed THDCL M-Dock Fill Project is to fill and stabilize an
area for future development. It is anticipated that the filled area will be utilized for future
hotel project.
The proposed THDCL M-Dock Fill Project is located south of M-Dock Landfill area in
Koror State, Republic of Palau. The project site is located approximately 1.5km
southwest of the Koror Central Business District (CBD) and 10.5km west of Palau
International Airport.
The proposed THDCL M-Dock Fill Project will be constructed within the land identified
as Cadastral Lot No. 17KS14-01 located at M-Dock, Koror State. The submerged land
was leased by the Koror State Government (KSG) to Ismael Anastacio.
A
Water/Submerged Land Lease Agreement between KSG and Ismael Anastacio is
provided in Appendix B. An amendment to Water/Submerged Land Use Right, also
attached in Appendix B, was issued on 9 January 2017 by KSG allowing Ismale
Anastacio to sub-lease the property to Turtle Hotel Development Co. Ltd.
Cadastral Lot No. 17KS14-01 covers an area of approximately 4,000 m2. Only portion
of the total leased area will be filled. The total fill area is approximately 1,046 m2 or
26.15% of the total leased area.
An all-weather access road to the proposed THDCL M-Dock Fill Project will be
constructed from the existing road leading to the proposed fill area. The access road
will be designed to safely accommodate a single lane but with sufficient width,
approximately 3m, and strength to carry the delivery vehicles. The road will be
constructed using compacted hardcore or other suitable granular materials at a
minimum 3 in thick.
It is important to note that the proposed access road will be constructed and maintained
by the KSG. An arrangement has been made between KSG and the Project Proponent
to construct the access road to commence the proposed THDCL M-Dock Fill Project.
Maintenance of the access road after the project completion will be the responsibility of
KSG.
Prior to filling works, the area will be surveyed to identify the actual boundary and/or
extent of the fill area. Corners of the proposed fill area will be flagged or stake-out for
easy identification. Turbidity curtains will be installed within 1.00m (3 ft), or as close as
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possible, of the surveyed site boundary. Erosion control measure, i.e., turbidity curtain,
will be installed in preparation for the retaining wall installation and filling activity.
In order to minimize erosion and sedimentation, the Project Proponent proposes to build
the retaining wall within the perimeter of the fill area prior to backfilling the THDCL MDock Fill Project Site. The total length of the retaining wall is 150 ft. The fill
area/retaining wall will be constructed at the northern part or top corner of the leased
area. Pre-cast retaining walls will be constructed and installed within the perimeter or
boundary of the fill area. The retaining wall has a total height of 1.68m (5.5 ft) and will
be embedded 0.60 m (2 ft) into the seabed.
Clean fill materials will be used to fill the area up to an elevation of approximately 2.5m
(8 ft) above the seabed. Fill materials will be sourced from Ngatpang Quarry, located
approximately 22 km from the proposed THDCL M-Dock Fill Project and cut materials
from the site. Volume of cut materials will be at 230 y3. The volume of fill materials to be
used is approximately 2,513 y3.
Equipment to be used on site include haul trucks, bulldozer and large-roller compactor.
Trucks will be used to transport the fill materials from the source to the proposed fill
area. Bulldozer will be used to push or spread large quantities of fill materials. The
large roller compactor will then provide the necessary compaction until the fill area
reaches the required onsite density.Haul trucks to be used to transport fill materials from
Ngatpang Quarry to M-Dock fill area will be covered to prevent or minimize material
spillage on the road.
As the proposed fill area height will be higher than the retaining wall, the exposed slope
will be protected by installation of a rip-rap wall consisting of 12” minimum diameter
boulders. A geotextile fabric material or alternatively, graded stone filters, will be
installed in between the fill slope and the boulders.
The Project Proponent proposes to commence the construction of the THDCL M-Dock
Fill Project by June 2019 upon securing all the required government permits and
licenses including the Earthmoving Permit. It is envisaged that construction activities
will be undertaken within 24 months from the commencement of work.
The proposed THDCL M-Dock Fill Project is estimated to cost approximately
US$179,670.03.
Except for the “No Action” alternative, no other alternatives were considered for the
proposed THDCL M-Dock Fill Project. The “No Action” Alternative is always considered
an option to the proponent even before the project was conceptualized.
The selection of the “No Action” alternative would mean the discontinuation of project
planning and result in the site being retained in its existing form. There are physical and
socio- economic implications of this alternative.
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Physically, the site is unlikely to undergo any major changes from its present condition.
The vegetation currently present on site is unlikely to be severely affected. The site will
remain a potential mosquito breeding place and illegal dumping site. The “No Action”
alternative means no filling will be done and no erosion and sedimentation will happen.
This option will not require maintenance of the site. If this alternative were adopted, the
Proponent has no place for any future development.
Water samples for water quality analysis were collected at two (2) strategic point
locations within the proposed fill area last January 30, 2019. The Enterococci counts
were analyzed by Metiek Ngirchechol of EQPB using the IDEXXEnterolert Method with
incubator set at 41OC. Turbidity was measured following the EPA 180.1 Method using
Turbidity Meter (Hach 2100P). NECO ECS Team measured other water parameters
such as pH and temperature using Hach Multimeter. The salinity was measured using
Atago handheld refractometer.
Result of the analysis for Enterococci count revealed an average count of 15 MPN per
100 ml sample and average turbidity of 3.18 NTU. This result could probably be
attributed to the constant use of the surrounding waters as boat passageway. Other
water quality parameters such as salinity, temperature and pH at different stations
indicated on the table below shows an ambient marine condition.
Marine survey was conducted by the NECO team last February 2, 2019. Four transects
were laid out parallel to the existing land mass. Two survey methods was implemented
by the surveyors. Marine ocular survey was conducted to identify all marine flora and
fauna. The surveyor swam along the length of the 50 meters transect line and all marine
fauna (fish, invertebrate,etc) and marine flora seen within 5 meters radius from the
transect line are noted. The substrate survey was conducted using the same transect
points. The surveyor swam along the 50-meter transect tape and identify the type of
substrate that lie directly underneath each point at every 5-meter interval. It is important
to note that this method is basically designed to acquire the general condition of various
substrate compositions at a given area. Based on the result of the survey, ground cover
was mostly composed of sand, silt and rubble for all the transects.
The current readings along the proposed project site were monitored during the
incoming and outgoing tides on February 2, 2019. Surface water current was measured
following the method described by the US Army Corps of Engineers in their Coastal and
Hydraulics Engineering Technical Note (CHETN) entitled Estimating Surface Currents
Using Dyes and Drogues. This paper illustrated a simple, inexpensive field technique for
quantifying current patterns in the vicinity of coastal structures such as breakwaters,
jetties, and groins using dyes and a drogue such as a pack of oranges. Those oranges
served as drifters after these were thrown into the water (Hughes, 2002).
Belau Tide Calendar shows that during the sampling day, lowest tide during the day
was at 12:12am at 0.6m and 12:21 pm at 2.4m while highest tide was monitored at
6:49am at 4.6m and 5:53pm at 5.2m. The survey team conducted the survey at 5:00 am
until 9am to catch the incoming and outgoing tide. Four (4) pieces of oranges were
thrown into the water at different locations within the project site vicinity. The movement
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of oranges were monitored and the GPS bearings were noted at each the point of origin
and the position after 10-minute time. The GPS bearings were then plotted on the
Google Map to determine the distance travelled, current direction and current speed.
An ocular terrestrial survey was conducted last February 2, 2019 by NECO Team to
quantify the terrestrial percent cover of the proposed project site. Given the small
portion of land that covers the project area, only four species of terrestrial plants were
noted. For a 15-minute interval, all birds seen/heard during the survey last February 2,
2019 by was noted by Mr. Collin Joseph. A total of 4 species of birds was seen and
heard during the survey.
The proposed filling project aims for future development within the area. NECO team
conducted a survey within the neighboring areas of the proposed fill area. A pre-printed
survey form was handed out to respondents to gather their inputs and comments on the
proposed project.
A total of six all-male respondents were surveyed with ages ranging from 29 to 64 years
old. All of the respondents are residents of Medallai Hamlet of around 4-9 household
members and with more than 5 years of residency within the area. Main sources of
income of the respondents come from tourism, salary and fishing. Five out of six
respondents approve this kind of project while one of the respondent remains
undecided.
After thorough assessment of the proposed THDCL M-Dock Fill Project, it is concluded
that the benefits from the proposed fill project are expected to outweigh the negative
impacts of the Project.
The negative impacts of the proposed fill operation will include disturbance to the
marine resources, sedimentation, air emission and noise from heavy equipment. These
impacts are typical of a construction/dredging project and can be mitigated through
proper erosion and sedimentation control measures and construction management. No
substantial degradation to environmental quality is foreseen.
Another operational impacts are the potential damage to the existing road during
haulage of fill materials and spillage from heavy trucks. However, these impacts are
manageable.
The project is deemed beneficial mainly through availability of an area for future
development.
The results of this assessment are that the negative impacts that have been identified in
this document shall be adequately minimized by the suggested mitigation measures.
Therefore, the proposed action should not result in significant impacts on the
environment. It is suggested that an Environmental Impact Statement (EIS) is not
required for the proposed project. A Finding of No Significant Impact (FONSI) is
anticipated, and a Negative Declaration is determined to be in order.
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1

INTRODUCTION

This Environmental Assessment (EA) is prepared for the proposed THDCL M-Dock Fill
Project. The EA is undertaken in accordance with the Environmental Quality Protection
Board (EQPB) Regulations.
The EA for this project covers baseline information of the environmental values to be
impacted by the proposed fill project, potential impacts to the environmental values and
proposed mitigating measures. The Project Proponent and EA Preparer proposes the
most practical and cost effective but less environmental impact filling methodology for
the project.
It is expected that all mitigation identified in this EA and recommended by the EA
Preparer and the regulatory agency, the EQPB, will be incorporated in the planning and
operation of the dredging project.

1.1

The Project Proponent

The Applicant/Project Proponent is Turtle Hotel Development Co, Ltd (THDCL). THDCL
received a Foreign Investment Approval from The Foreign Investment Board (FIB) of
the Republic of Palau on 28 August 2015. A copy of the FIB Certificate No 575-2015
and business license are provided in Appendix A.
Table 1-1 provides information about the Applicant/Project Proponent, address and
contact information:
TABLE 1-1, PROJECT APPLICANT INFORMATION
Name of Project:
Applicant:
Address:
Telephone No.:

1.2

THDCL M-Dock Fill Project
Chan Heui Park
P. O. Box 1774, Koror
Republic of Palau 96940
(680) 488-3556

The Project Contractor

The proposed fill project will be constructed by NECO Construction Company. NECO
Construction is a subsidiary arm of NECO Group of Companies.
NECO Construction emerged as the leading construction company in Palau due to its
good reputation, excellent performance and integration of environmental mitigations
during project implementation. Its willingness to incorporate the recommended
mitigating measures at a reasonable extent during project construction/ implementation
makes NECO Construction Company an environment-friendly builder in the country.
1-1
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Among its projects include the Etpison Museum, NECO Plaza Building, NECO
Marine/Yamaha Facilities, Airport VIP Lounge Renovation, 60 units renovation of the
PPR Garden View Room, Palau Community College Three Story Library, Renovation of
the Japan Embassy Building, Palau Tourism and Hospitality School of Excellence,
Malakal Marine Resource Project Phase II, Palau High School 24-room Dormitory
Project and New Pier Project of Palau Pacific Resort.

1.3

Legislative Framework

The Environmental Assessment (EA) for the THDCL M-Dock Fill Project is prepared in
compliance with the EQPB Regulation 2401-61-03, which requires preparation of EIA
for any and all actions which propose (f) any proposed action which the Board
determines may have a significant impact on the environment.
In most instances, an action shall be determined to have a significant effect on the
environment if it:
§

Involves an irrevocable commitment to loss or destruction of any natural or cultural
resource;

§

Curtails the range of beneficial use of the environment;

§

Conflicts with the Republic of Palau's long-term environmental policies or goals and
guidelines as expressed in the Environmental Quality Protection Act and any
revisions thereof and amendments thereto, any regulations promulgated thereunder
and relevant court decisions;

§

Substantially affects the economic or social welfare of the community;

§

Substantially affects public health;

§

Involves a substantial secondary impacts, such as population changes or effects on
public facilities or infrastructure;

§

Involves a substantial degradation of environmental quality;

§

Substantially affects a rare, threatened or endangered species, or its habitat;

§

Detrimentally affects air or water quality or ambient noise levels; or

§

Affects an environmentally sensitive area such as flood plain, erosion-prone area,
geologically hazardous land, estuary, lagoon, reef area, mangrove swamp, fresh
water, or coastal waters.
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1.4

EA Process Documentation

The EA Process is dependent on the extent and consequence of the project involved.
On this project, the EA Process Documentation was done in accordance with existing
outline for environmental assessment preparation. Data gathering and surveys were
done to bring together the necessary data for the completion of the EA. With the
maximum support and cooperation of the Applicant/Project Proponent and the EA
Preparer, the documentation process was made simple yet complete and accurate.
The EA Preparer noted all meetings and consultation with the EQPB, site visits and
surveys related to the proposed fill project. Presented in Table 1-2 are the activities
performed by the EA Preparer prior to finalization and submission of EA Report to
EQPB.
The scoping meeting with the EQPB resulted to identification of the main concern and
issues that need to be addressed in the EA for this project.
TABLE 1-2, EA PROCESS DOCUMENTATION
Date & Time
Jan.18, 2019

Activity
Initial meeting with the
Applicant

Agenda
Project Review /
Site Visit

Jan. 24, 2019
4:00 PM

Scoping meeting

Feb. 2, 2019

Marine Survey

Feb. 4 to 8, 2019

Socio-Economic Survey

Feb. 2, 2019

Terrestrial and Bird
Survey

Presentation of project to
EQPB; Identify the main
concern/issues that need to
be addressed in the EA.
Conduct marine ocular and
transect survey, and test for
surface water current and
velocity
Survey interview with
selected respondents
Ocular survey

Parties Involved
Applicant – THDCL
NECO Engineer
EA Preparer – NECO ECS
EQPB
Applicant – THDCL
EA Preparer – NECO ECS
EA Preparer – NECO ECS

EA Preparer – NECO ECS
EA Preparer – NECO ECS
Mr. Collin Joseph –
Manager, Coastal
Management Division
(Department of
Conservation and Law
Enforcement, Koror State
Government)

In accordance with the EQPB Earthmoving Regulations 2401-1-06, the project
developer and contractor are required to participate in a mandatory project concept
meeting (otherwise referred to as “scoping meeting”) with the EQPB prior to undertaking
any significant earthmoving activities that require the investment of over one hundred
thousand dollars ($100,000.00) and/or require the submission of an Environmental
Assessment. The purpose of the scoping meeting is to properly assess the potential
impact of the project on the Republic of Palau’s environment, to ensure the applicant
1-3
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understand all EQPB rules and regulations, and to raise any other environmental issues
relevant to the permit application.
On January 24, 2019, the Applicant’s representatives met with the EQPB staff for the
scoping meeting. The scoping meeting with the EQPB resulted to identification of the
main concern and issues that need to be addressed in the EA for this project.

1.5

Methodology

In order to collect information for use in the environmental assessment, a thorough
process was made to assure accuracy on the gathered data.
Water samples for water quality analysis were collected at two (2) strategic point
locations within the proposed fill area last January 30, 2019. The Enterococci counts
were analyzed by Metiek Ngirchechol of EQPB using the IDEXXEnterolert Method with
incubator set at 41OC. Turbidity was measured following the EPA 180.1 Method using
Turbidity Meter (Hach 2100P). NECO ECS Team measured other water parameters
such as pH and temperature using Hach Multimeter. The salinity was measured using
Atago handheld refractometer.
Marine survey was conducted by the NECO team last February 2, 2019. Two survey
methods was implemented by the surveyors. Marine ocular survey was conducted to
identify all marine flora and fauna. The surveyor swam along the length of the 50 meters
transect line and all marine fauna (fish, invertebrate,etc) and marine flora seen within 5
meters radius from the transect line are noted. The substrate survey was conducted
using the same transect points. The surveyor swam along the 50-meter transect tape
and identify the type of substrate that lie directly underneath each point at every 5-meter
interval. It is important to note that this method is basically designed to acquire the
general condition of various substrate compositions at a given area.
The current readings along the proposed project site were monitored during the
incoming and outgoing tides on February 2, 2019. Surface water current was measured
following the method described by the US Army Corps of Engineers in their Coastal and
Hydraulics Engineering Technical Note (CHETN) entitled Estimating Surface Currents
Using Dyes and Drogues. This paper illustrated a simple, inexpensive field technique for
quantifying current patterns in the vicinity of coastal structures such as breakwaters,
jetties, and groins using dyes and a drogue such as a pack of oranges. Those oranges
served as drifters after these were thrown into the water (Hughes, 2002).
Belau Tide Calendar shows that during the sampling day, lowest tide during the day
was at 12:12am at 0.6m and 12:21 pm at 2.4m while highest tide was monitored at
6:49am at 4.6m and 5:53pm at 5.2m. The survey team conducted the survey at 5:00 am
until 9am to catch the incoming and outgoing tide. Four (4) pieces of oranges were
thrown into the water at different locations within the project site vicinity. The movement
of oranges were monitored and the GPS bearings were noted at each the point of origin
1-4
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and the position after 10 minutes time. The GPS bearings were then plotted on the
Google Map to determine the distance travelled, current direction and current speed.
Terrestrial survey was also undertaken to identify the plants/trees within the project site.
An ocular terrestrial survey was conducted last February 2, 2019 by NECO Team to
quantify the terrestrial percent cover of the proposed project site.
For a 15-minute interval, all birds seen/heard during the survey last February 2, 2019 by
was noted by Mr. Collin Joseph. A total of 4 species of birds was seen and heard during
the survey.
NECO team conducted a survey within the neighboring areas of the proposed fill area.
A pre-printed survey form was handed out to respondents to gather their inputs and
comments on the proposed project.
Analysis and evaluation on the design, plans and survey results generated a
comprehensive mitigation measures that would complement in the protection of the
underlying environment.
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2
2.1

PROJECT DESCRIPTION
Project Objectives

The Project Proponent, Turtle Hotel Development Co., Ltd (THDCL) proposes to fill an
area of approximately 1,046 m2 at the M-Dock Landfill, in accordance with the
requirements stipulated in the EQPB Regulations Chapter 2401-31. The project is herein
identified as the “THDCL M-Dock Fill Project.”
The main objective of the proposed THDCL M-Dock Fill Project is to fill and stabilize an
area for future development. It is anticipated that the filled area will be utilized for future
hotel project.
2.2

Project Location

The proposed THDCL M-Dock Fill Project is located south of M-Dock Landfill area in
Koror State, Republic of Palau. The project site is located approximately 1.5km
southwest of the Koror Central Business District (CBD) and 10.5km west of Palau
International Airport.
Figures 2-1 and 2-2 provide the location map of the M-Dock in Koror State and the
proposed THDCL M-Dock Fill Project site.

FIGURE 2-1, MAP OF PALAU/M-DOCK LOCATION
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PROJECT
SITE

FIGURE 2-2, PROJECT LOCATION MAP

2.3

Project Site Description

The proposed THDCL M-Dock Fill Project will be constructed within the land identified as
Cadastral Lot No. 17KS14-01 located at M-Dock, Koror State. The submerged land was
leased by the Koror State Government (KSG) to Ismael Anastacio. A Water/Submerged
Land Lease Agreement between KSG and Ismael Anastacio is provided in Appendix B.
An amendment to Water/Submerged Land Use Right, also attached in Appendix B, was
issued on 9 January 2017 by KSG allowing Ismale Anastacio to sub-lease the property
to Turtle Hotel Development Co. Ltd.
Cadastral Lot No. 17KS14-01 covers an area of approximately 4,000 m2. Only portion of
the total leased area will be filled. The total fill area is approximately 1,046 m2 or 26.15%
of the total leased area. The leased and the proposed fill area are located at the
southernmost part of M-Dock in Koror State, as shown in Figure 2-2 above. Perspective
views of the project site are shown in Figure 2-3.
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PROPOSED FILL
AREA (Boundaries are
approximate only)

FIGURE 2-3A, PERSPECTIVE VIEW (TOP)

FIGURE 2-3B, PERSPECTIVE VIEW (LOOKING NW)

2-3

THDCL M-Dock Fill Project
Environmental Assessment
NECO Group of Companies
P.O. Box 129 Koror, Palau 96940

FIGURE 2-3C, PERSPECTIVE VIEW (LOOKING SE)

2.4

Project Site Development Plan

Figure 2-4 provides the Site Development Plan for the proposed THDCL M-Dock Fill
Project. Activities that will be undertaken to complete the required fill project are briefly
described as follows:
2.4.1 Access Road
An all-weather access road to the proposed THDCL M-Dock Fill Project will be
constructed from the existing road leading to the proposed fill area. The access road will
be designed to safely accommodate a single lane but with sufficient width, approximately
3m, and strength to carry the delivery vehicles. The proposed road alignment is shown
in Figure 2-4.
The road will be constructed using compacted hardcore or other suitable granular
materials at a minimum 3 in thick. Figure 2-5 provides a typical access road section.
It is important to note that the proposed access road will be constructed and maintained
by the KSG. An arrangement has been made between KSG and the Project Proponent
to construct the access road to commence the proposed THDCL M-Dock Fill Project.
Maintenance of the access road after the project completion will be the responsibility of
KSG.
2-4

THDCL M-Dock Fill Project
Environmental Assessment
NECO Group of Companies
P.O. Box 129 Koror, Palau 96940

PROPOSED ACCESS
ROAD ALIGNMENT

FIGURE 2-4, PROPOSED ROAD ALIGNMENT LEADING TO THE FILL AREA

FIGURE 2-5, TYPICAL ACCESS ROAD SECTION
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2.4.2 Site Preparation & Clearing
Prior to filling works, the area will be surveyed to identify the actual boundary and/or extent
of the fill area. Corners of the proposed fill area will be flagged or stake-out for easy
identification. Turbidity curtains will be installed within 1.00m (3 ft), or as close as
possible, of the surveyed site boundary.
The project site will be properly and completely cleared. Any waste found (e.g., used
tyres, plastic materials, etc.) shall be disposed of properly. The Project Proponent shall
coordinate with the Bureau of Public Works on the proper disposal of waste from the
proposed fill area.
Erosion control measure, i.e., turbidity curtain, will be installed in preparation for the
retaining wall installation and filling activity.

2.4.3 Retaining Wall Construction
In order to minimize erosion and sedimentation, the Project Proponent proposes to build
the retaining wall within the perimeter of the fill area prior to backfilling the THDCL MDock Fill Project Site. This construction methodology is expected to minimize, if not
prevent, environmental impacts, mainly sedimentation from the proposed filling activity.
The total length of the retaining wall is 150 ft. The fill area/retaining wall will be
constructed at the northern part or top corner of the leased area, as shown in Figure 2-6.
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FIGURE 2-6, SITE DEVELOPMENT PLAN

Pre-cast retaining walls will be constructed and installed within the perimeter or boundary
of the fill area. The retaining wall has a total height of 1.68m (5.5 ft) and will be embedded
0.60 m (2 ft) into the seabed as shown in Figure 2-7. Details of reinforcement and
isometric view of the pre-cast retaining wall is shown in Figure 2-8.
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FIGURE 2-7, TYPICAL ACCESS ROAD SECTION

FIGURE 2-8, PRE-CAST RETAINING WALL DETAILS & ISOMETRIC

2-8

THDCL M-Dock Fill Project
Environmental Assessment
NECO Group of Companies
P.O. Box 129 Koror, Palau 96940

2.4.4 Cutting, Filling and Compaction
Clean fill materials will be used to fill the area up to an elevation of approximately 2.5m
(8 ft) above the seabed. Fill materials will be sourced from Ngatpang Quarry, located
approximately 22 km from the proposed THDCL M-Dock Fill Project and cut materials
from the site. Volume of cut materials will be at 230 y3. The volume of fill materials to be
used is approximately 2,513 y3.
Equipment to be used on site include haul trucks, bulldozer and large-roller compactor.
Trucks will be used to transport the fill materials from the source to the proposed fill area.
Bulldozer will be used to push or spread large quantities of fill materials. It is typically
equipped at the rear with a claw-like device to loosen densely compacted materials. The
large roller compactor will then provide the necessary compaction until the fill area
reaches the required onsite density.
Haul trucks to be used to transport fill materials from Ngatpang Quarry to M-Dock fill area
will be covered to prevent or minimize material spillage on the road.
2.4.5 Slope Protection
As the proposed fill area height will be higher than the retaining wall, the exposed slope
will be protected by installation of a rip-rap wall consisting of 12” minimum diameter
boulders. A geotextile fabric material or alternatively, graded stone filters, will be installed
in between the fill slope and the boulders as shown in Figure 2-9.

GEOTEXTILE FABRIC
MATERIAL OR GRADED
STONE FILTERS

FILL MATERIALS

FIGURE 2-9, RIP-RAP/SLOPE PROTECTION DETAIL
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2.5

Project Implementation Schedule

The Project Proponent proposes to commence the construction of the THDCL M-Dock
Fill Project by June 2019 upon securing all the required government permits and licenses
including the Earthmoving Permit. It is envisaged that construction activities will be
undertaken within 24 months from the commencement of work.
2.6

Project Cost

The proposed THDCL M-Dock Fill Project is estimated to cost approximately
US$179,670.03. Table 2-1 below shows the estimated cost breakdown of the project.
TABLE 2-1, ESTIMATED PROJECT COST, THDCL M-DOCK FILL PROJECT
QTY
UNIT
MATERIALS/DESCRIPTION
UNIT COST (USD)
I. Concrete Retaining Wall (Pre-Cast)
35
pcs
#4 Rebars
8.5
15
Lbs
G16 Tie Wire
1.75
3.5
cy
4000 psi Concrete mix
155
2
pcs
5/8 rebars
12.5
1.5 pcs pcs
3/8 rebars
4.25
0.9
cy
12” dia. Boulders
45
Subtotal
$
Contingencies
Material Cost
Labor Cost
Tax and overhead
Subtotal (Item 1)
II. Installation of Concrete Pre-Cast
46
Unit
Concrete Pre-cast
1,901.95
46
Unit
Manpower
100
46
Unit
Equipment
250
Subtotal
$
Overhead
Subtotal (Item 2)
III. Backfill
2283
cy
Backfill materials
15.00
2283
cy
Equipment
4.00
Subtotal
$
Overhead
Subtotal (Item 3)
IV. Forms and Scaffold
50
pcs
2 x 4 x 16 Lumber
17.00
25
pcs
5/8 plywood
28.00
25
pcs
G16 tie wire
1.75
25
lbs
Assorted nails
1.55
Subtotal
$
Contingencies
Material Cost
Labor Cost
Tax and overhead
Subtotal (Item 4)
GRAND TOTAL PROJECT COST

TOTAL COST (USD)
297.50
26.25
542.50
25.00
6.38
40.50
938.13
84.43
1,022.56
562.41
316.99
1,901.95
87,489.91
4,600.00
11,500.00
103,589.91
20,717.98
124,307.90
34,245.00
9,132.00
43,377.00
8,675.40
52,052.40
850.00
700.00
43.75
38.75
1,632.50
146.93
1,779.43
978.68
551.62
3,309.73
179,670.03
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3

PROJECT ALTERNATIVES

Except for the “No Action” alternative, no other alternatives were considered for the
proposed THDCL M-Dock Fill Project. The “No Action” Alternative is always considered
an option to the proponent even before the project was conceptualized.
The selection of the “No Action” alternative would mean the discontinuation of project
planning and result in the site being retained in its existing form. There are physical and
socio- economic implications of this alternative.
Physically, the site is unlikely to undergo any major changes from its present condition.
The vegetation currently present on site is unlikely to be severely affected. The site will
remain a potential mosquito breeding place and illegal dumping site.
The “No Action” alternative means no filling will be done and no erosion and
sedimentation will happen. This option will not require maintenance of the site.
If this alternative were adopted, the Proponent has no place for any future development.
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4 EXISTING ENVIRONMENTAL CONDITIONS
In order to collect information for use in the environmental assessment, a thorough
process was made to assure accuracy on the gathered data.
4.1

Water Quality

Water samples for water quality analysis were collected at two (2) strategic point
locations within the proposed fill area last January 30, 2019. The Enterococci counts
were analyzed by Metiek Ngirchechol of EQPB using the IDEXXEnterolert Method with
incubator set at 41OC. Turbidity was measured following the EPA 180.1 Method using
Turbidity Meter (Hach 2100P). NECO ECS Team measured other water parameters
such as pH and temperature using Hach Multimeter. The salinity was measured using
Atago handheld refractometer.
Result of the analysis for Enterococci count revealed an average count of 15 MPN per
100 ml sample and average turbidity of 3.18 NTU. This result could probably be
attributed to the constant use of the surrounding waters as boat passageway.

Palau EQPB Water Quality Laboratory Test Results

NECO Water Sampling (1/30/2019)
Sample ID

Turbidity

Sample Type

Location

Date

Enteroccoci
MPN per
100ml Sample

S1

1/30/2019

10

3.93

Grab

S2

1/30/2019

20

2.42

Grab

NTU

Analysis No.

Parameter

Method

Equipment

1
2

Enterococci
Turbidity

IDEXXEnterolert Method
EPA 180.1

Incubator 41.0 +/- 0.5 Celcius
Hach 2100P

Reviewed by:
Date

Metiek Ngirchechol, Laboratory Supervisor
1/31/2019

FIGURE 4-1, WATER QUALITY ANALYSIS, THDCL M-DOCK FILL PROJECT
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Other water quality parameters such as salinity, temperature and pH at different stations
indicated on the table below shows an ambient marine condition.
TABLE 4-1, PHYSICO-CHEMICAL WATER PARAMETERS AT THE PROPOSED FILL SITE
SAMPLING DATE: JANUARY 30, 2019

4.2

Sample ID

Temperature

pH

Salinity

S1
S2

28.6
28.2

8.2
8.2

34
34

Marine Survey

Marine survey was conducted by the NECO team last February 2, 2019. Four transects
were laid out parallel to the existing land mass. Figure 4-2 below shows the transect
points for the marine survey.

FIGURE 4-2, ILLUSTRATION ON TRANSECT LINE ASSIGNMENTS (NOT DRAWN TO SCALE)
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Two survey methods was implemented by the surveyors. Marine ocular survey was
conducted to identify all marine flora and fauna. The surveyor swam along the length of
the 50 meters transect line and all marine fauna (fish, invertebrate,etc) and marine flora
seen within 5 meters radius from the transect line are noted. Table 4-2 below shows
the result of the marine ocular survey.
TABLE 4-2, MARINE OCULAR SURVEY RESULTS, THDCL M-DOCK FILL PROJECT

Transect No.
Transect 1

Transect 2

Transect 3

Transect 4

Common/Scientific Name
Itotech/ Lethrinus harak
Budech/ Choerodon anchorago
Bang/Parupeneus barberinus
Meas/ Siganus fuscescens
Char/ Enhalus acoroides
Bang/Parupeneus barberinus
Itotech/ Lethrinus harak
Budech/ Choerodon anchorago
Meas/ Siganus fuscescens
Char/ Enhalus acoroides
Bang/Parupeneus barberinus
Char/ Enhalus acoroides
Cheuas/Holothuria atra
Meas/ Siganus fuscescens
Iumd/ Dictyota bartayresiana
Itotech/ Lethrinus harak
Char/ Enhalus acoroides
Cheuas/Holothuria atra
Meas/ Siganus fuscescens
Iumd/ Dictyota bartayresiana

Notes
2 counts
3 counts
School of juveniles
School of mature fish
Sporadic
3 counts
4 counts
1 count
School of mature fish
Sporadic
School of juveniles
Sporadic
School of juveniles
6 counts
Sporadic
School of adults
Prevalent

The substrate survey was conducted using the same transect points. The surveyor
swam along the 50-meter transect tape and identify the type of substrate that lie directly
underneath each point at every 5-meter interval. It is important to note that this method
is basically designed to acquire the general condition of various substrate compositions
at a given area.
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TABLE 4-3, SUBSTRATE SURVEY, THDCL M-DOCK FILL PROJECT
TRANSECT
N O.

TRANSECT
INTERVAL

SUBSTRATE

TRANSECT
N O.

TRANSECT
INTERVAL

SUBSTRATE

1

0m
5m
10m
15m
20m
25m
30m
35m
40m
45m
50m

Silt
Silt
Sand
Sand
Rubble
Rubble
Rubble
Sand
Sand
Sand
Sand

2

0m
5m
10m
15m
20m
25m
30m
35m
40m
45m
50m

Silt
Silt
Rubble
Rubble
Sand
Sand
Sand
Sand
Sand
Sand
Sand

3

0m
5m
10m
15m
20m
25m
30m
35m
40m
45m
50m

Silt
Silt
Silt
Rubble
Rubble
Rubble
Rubble
Sand
Sand
Sand
Sand

4

0m
5m
10m
15m
20m
25m
30m
35m
40m
45m
50m

Silt
Silt
Silt
Rubble
Rubble
Rubble
Rubble
Sand
Sand
Sand
Silt

Based on the result of the survey, ground cover was mostly composed of sand, silt and
rubble for all the transects.
4.3

Surface Water Current and Velocity

The current readings along the proposed project site were monitored during the
incoming and outgoing tides on February 2, 2019. Surface water current was measured
following the method described by the US Army Corps of Engineers in their Coastal and
Hydraulics Engineering Technical Note (CHETN) entitled Estimating Surface Currents
Using Dyes and Drogues. This paper illustrated a simple, inexpensive field technique for
quantifying current patterns in the vicinity of coastal structures such as breakwaters,
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jetties, and groins using dyes and a drogue such as a pack of oranges. Those oranges
served as drifters after these were thrown into the water (Hughes, 2002).
Belau Tide Calendar shows that during the sampling day, lowest tide during the day
was at 12:12am at 0.6m and 12:21 pm at 2.4m while highest tide was monitored at
6:49am at 4.6m and 5:53pm at 5.2m. The survey team conducted the survey at 5:00 am
until 9am to catch the incoming and outgoing tide. Four (4) pieces of oranges were
thrown into the water at different locations within the project site vicinity. The movement
of oranges were monitored and the GPS bearings were noted at each the point of origin
and the position after 10-minute time. The GPS bearings were then plotted on the
Google Map to determine the distance travelled, current direction and current speed.
Tables 4-4 and 4-5 show the surface water current during incoming and outgoing tides.
TABLE 4-4, SURFACE WATER CURRENT, INCOMING TIDE (10 MINUTES DURATION), FEBRUARY 2, 2019
Orange
Drogue ID

GPS Position
Before

GPS Position
After

Distance
Travelled
(m)

Current Velocity
(meters/second)

1

7° 20’ 8.56” N
134° 28’ 13.7” E

7° 20’ 8.99” N
134° 28’ 14.49” E

27.61

0.046 m/s

2

7° 20’ 07.16” N
134° 28’ 09.79” E

7° 20’ 07.33” N
134° 28’ 10.96” E

36.23

0.060 m/s

3

7° 20’ 7.12” N
134° 28’ 13.71” E

7° 20’ 07.04” N
134° 28’ 15.66” E

29.82

0.049 m/s

4

7° 20’ 08.66” N
134° 28’ 16.19” E

7° 20’ 08.87” N
134° 28’ 17.09”E

Direction of
Movement
NE

E
E

28.32

0.047 m/s

E

TABLE 4-5, SURFACE WATER CURRENT, OUTGOING TIDE (10 MINUTES DURATION), FEBRUARY 2, 2019
Distance
Travelled
(m)

Current
Velocity
(m/second)

Direction of
Movement

7° 20’ 07.18” N
134° 28’11.04” E

42.41

0.070 m/s

SW

7° 20’ 9.74” N
134° 28’12.82” E

7° 20’ 09.48” N
134° 28’ 12.87” E

8.17

0.013 m/s

S

3

7° 20’ 8.41” N
134° 28’ 14.91”E

7° 20’ 7.85”N
134° 28’13.86” E

36.52

0.060 m/s

SW

4

7° 20’ 07.99” N
134° 28’ 10.78” E

7° 20’ 07.54” N
134° 28’ 9.60 “ E

38.73

0.064 m/s

W

Orange
Drogue ID

GPS Position
Before

1

7° 20’ 07.77” N
134° 28’12.29” E

2

GPS Position
After
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FIGURE 4-3, ORANGE DROGUE POSITION AFTER 10 MINUTES SHOWING THE DIRECTION OF SURFACE WATER
CURRENT DURING THE INCOMING TIDE

FIGURE 4-4, ORANGE DROGUE POSITION AFTER 10 MINUTES SHOWING THE DIRECTION OF SURFACE WATER
CURRENT DURING OUTGOING TIDE
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Based on the actual monitoring for the water current direction and velocity
measurement that was conducted on February 2, 2019, it was observed that the current
flow during outgoing tide on the proposed project site was relatively slow particularly
from the inner mangrove area heading south to the proposed fill area as shown by
Orange Drogue 2. The slow movement of the water could be attributed to the buffering
effect of the previously filled area.. Other orange drogues for outgoing tide sampling
shows relatively the same speed and direction going to Southwest or to Long Island
Area towards the open sea. During the incoming tide, water movement was observed
at an average velocity of 0.05 meters/second moving towards east or northeast to the
mangrove area.
4.4 Terrestrial Survey
An ocular terrestrial survey was conducted last February 2, 2019 by NECO Team to
quantify the terrestrial percent cover of the proposed project site. Given the small
portion of land that covers the project area, only four species of terrestrial plants were
noted. Table 4-6 below shows the existing trees and plants and estimated percent of
ground cover.
TABLE 4-6. TERRESTRIAL OCULAR SURVEY, M-DOCK FILL PROJECT

Palauan
Name
Lius

Scientific Name

Status

Percent Cover

Cocos nucifera

Native

5%

Introduced, Invasive

10%

Tebechel

Leucaena leucocephala
(Lam) de Wit
Rhizophora apiculata

Native

5%

Udel

Grass

Telengtungd

80%

Results of the terrestrial survey shows that Grass or locally known as Udel comprises
most of the ground cover. An introduced, invasive species, locally known as
Telengtungd is also present. Future development within the area will eventually
eliminate this species.
4.5 Bird Survey
For a 15-minute interval, all birds seen/heard during the survey last February 2, 2019 by
was noted by Mr. Collin Joseph. A total of 4 species of birds was seen and heard during
the survey. Figure 4-5 below shows the result of the bird survey.
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FIGURE 4-5, BIRD SURVEY RESULTS
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4.6 Socio- Economic Survey
The proposed filling project aims for future development within the area. NECO team
conducted a survey within the neighboring areas of the proposed fill area. A pre-printed
survey form was handed out to respondents to gather their inputs and comments on the
proposed project.
A total of six all-male respondents were surveyed with ages ranging from 29 to 64 years
old. All of the respondents are residents of Medallai Hamlet of around 4-9 household
members and with more than 5 years of residency within the area. Main sources of
income of the respondents come from tourism, salary and fishing.
Half of the respondents retorted that their income status has gone worse as compared
to their life 5 years ago. This is due to the decline of tourism in the country that have
resulted to less customers for tours and other services.
All of the respondents haven’t heard about the proposed filling project. Four out of six
respondents fish around the proposed fill area for daily consumption. When asked if the
proposed fill project will have adverse impact on their family and country, all of the
respondents feel that there will be none. Hence, it is assumed that if the filling project
will push thru, there will be no significant impact on their fishing area as they only fish
for daily consumption and have other optional areas to fish. The respondents believe
that this project will be beneficial as it will create more tourist to come in, more jobs that
will be created, and new developments such as restaurants/bar will be established.
Five out of six respondents approve this kind of project while one of the respondent
remains undecided.
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5

IMPACT ASSESSMENT & MITIGATIONS

An impact is any change to the existing condition of the environment caused by human
activity or an external influence. Impacts therefore may be positive (beneficial) or
negative (adverse), direct or indirect, long-term or short-term, and extensive or local in
effect. Impacts are termed cumulative when they add incrementally to existing impacts.
Both positive and adverse environmental impacts could arise during the site
preparation, construction and operational phases of the THDCL M-Dock Fill Project.
These are discussed in this section.
5.1

Loss of Water/Submerged Land Use Options

The construction of the proposed Fill Project will involve clearing, dumping and
compaction of soil/fill materials. This will result in a loss of the options for alternative
land use and thus represents an irreversible commitment of land and/or water
resources.
Mitigating Measure:
§

5.2

Construction of the fill project intended for specific purpose are expected to
result to positive economic impacts. Therefore, no mitigating measure for the
loss of land use options in the area is recommended.

Erosion and Sedimentation

Potential erosion and sedimentation could occur as a consequence of localized
alterations and land disturbing activities (grading and excavations). Bare soils will be
subjected to erosion and subsequently deposited into the mangrove area and/or ocean.
Loose soils are susceptible to erosion, especially if it rains heavily during construction
period. Storm water runoff from the site may carry loose soil particles into the ocean,
having a detrimental effect on the water quality.
Potential adverse impacts are
expected to be short term and temporary.
Mitigating Measures:

§

Erosion and Sedimentation Control Plan (ESCP) required by the EQPB shall be
strictly implemented. These erosion control measures include silt fence, and/or
turbidity curtain. These measures shall be installed in appropriate locations and
regularly maintained throughout the duration of construction activity. The
proposed ESCP is attached as Appendix C.
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§

Earthmoving will not be undertaken during heavy rains.

§

All erosion and sedimentation control structures in place shall be inspected
regularly and observed, when safe to do so during heavy rainfall to verify
efficiency and effectiveness.

§

All damaged erosion control structures shall be repaired.

§

Additional erosion control measures shall be implemented if found necessary.

5.3

Air Pollution

Unmanaged air pollution—especially from particulate and gaseous emissions generated
by construction machinery—may create nuisance and, in extreme cases, adverse
health impacts and property damage. Construction will require breaking up, digging,
crushing, transporting, and dumping of large quantities of dry material and will generate
dust in and around construction areas.
Dust emissions may result from the excavation works while gaseous pollutant
concentrations from construction vehicle activities, such as site preparation,
earthmoving/grading may increase at the project site, but these impacts are largely
unavoidable and temporary (short term).
This situation will be worst during the dry season and during the afternoons when the trade
winds are most prevalent. High rainfall in Palau is expected to help minimize fugitive dust
emission from the mentioned activities. The occurrence of dusting is periodic and shortterm, lasting for the duration of the construction activity.

Mitigating Measures:
§

Access roads and exposed ground should be regularly wetted in a manner that
effectively keeps down the dust;

§

Maintaining moisture on construction materials;

§

Stockpiles of fine materials should be wetted or covered with tarpaulin during
windy conditions;

§

Covering exposed soil or storage areas,

§

Limiting land leveling works to rainy season, and

§

Workers on the site should be issued with dust masks during dry and windy
conditions.
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5.4

Noise

Noise generation is expected in any construction activity. The use of heavy equipment
such as grader is expected to increase the noise level in the area.
Construction noise may disturb wildlife and birds. However, the increase in noise level
due to the construction activity will only be temporary (short term) and is not considered
to be a significant threat to the health or well being of humans.

Mitigating Measures:
§

All equipment operating within the construction area will be properly muffled.

§

Construction activities that will generate disturbing sounds should be restricted to
normal working hours, i.e.,work hours will be limited between 7:00 AM and 6:00
PM, Monday through Saturday.

§

No night time activity, that will generate noise, will be performed at the project
site.

§

Sensitive receptors, e.g., nearest local residents should be given notice of
intended noisy activities so as to reduce the degree of annoyances.

§

Workers operating equipment that generates noise should be equipped with noise
protection gear.

§

Workers operating equipment generating noise levels greater than 80 dBA
continuously for 8 hours or more should use earmuffs.

§

Workers experiencing prolonged noise levels of 70 – 80 dBA should wear
earplugs.

5.5

Impacts from Fill Material Transportation

The transport of fill materials from the source to the project site would entail use of
heavy trucks, which have the potential to produce polluting gaseous emissions and dust
and falling objects, depending on the material being transported. Transportation of
these materials, typically in over-laden and sometimes uncovered trucks, usually results
in undue road damage.
Spillage of fill materials may occur on the roadways between Ngatpang quarry and the
project site. Material spillages worsen driving conditions and increase the risk of road
5-3

THDCL M-Dock Fill Project
Environmental Assessment
NECO Group of Companies
P.O. Box 129 Koror, Palau 96940

accidents. These occurrences represent indirect, short-term, reversible, negative
impacts on public health and safety.
The frequency of heavy trucks delivering fill materials may also potentially damage the
existing paved road.
Mitigating Measures:
§

Trucks used for that purpose should be fitted with tailgates that close properly and
with tarpaulins to cover the materials.

§

Fill materials must be enclosed during transportation to the site to prevent spillage
and dusting.

§

The cleanup of spilled material on the paved roads should be done in a timely
manner (say within 2 hours) so as not to inconvenience or endanger other road
users.

§

The transportation of lubricants and fuel to the site should only be done in the
appropriate vehicles and containers, i.e. fuel tankers and sealed drums.

§

Transport of fill materials should be scheduled for off-peak traffic hours. This will
reduce the risk of traffic congestion and of road accidents on the roads.

§

Appropriate traffic warning signs, informing road users of a heavy trucks entering
and instructing them to reduce speed, should be placed along the main road in
the vicinity of the project site.

§

Any damaged road surfaces must be restored immediately.

§

During summer, the existing road must be watered to reduce dust emission
generated by the hauling trucks.

5.5.1 Material Stockpiling/Storage
Improper siting of stockpiles and storage of sand, gravel, cement, etc., at the
construction sites could lead to fine materials being washed away, during heavy rainfall
events, into the drainage system and ultimately into the adjacent marine environment.
This would contribute to turbidity and sedimentation with consequent negative impacts
on inshore marine water quality and ecology of the shallow marine environments,
including corals.
Hazardous and flammable materials improperly stored and handled on the site are
potential health hazards for construction workers and spilled chemicals would have the
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potential to contaminate soil and inhibit plant growth in localized areas.
lubricants will be stored in a safe manner on the site.

Fuel and

Mitigating Measures:
§

Stockpiling of construction materials should be properly controlled and managed.
Sands and other fine grained materials should be stockpiled away from surface
drainage channels and features.

§

Sand/Fine material stockpiles should be surrounded by about 1m bund and/or
covered with tarpaulin to prevent them from being washed away during rainfall.

§

Safe storage areas should be identified and retaining structures put in place prior
to the arrival and placement of material.

§

Hazardous chemicals (e.g. fuels) should be properly stored in appropriate
containers and should be safely locked away. Conspicuous warning signs (e.g.
‘No Smoking’) should be posted around hazardous waste storage and handling
facilities.

5.5.2 Seabed Disturbance
Construction of the retaining wall and filling of the area will impact on the existing
condition of the seabed. As a result, the seabed will be disturbed creating turbid water
in the area.
Mitigating Measures:
§

Turbidity curtains will be deployed prior to seabed disturbance. Turbidity
curtains will be installed at appropriate place minimizing the potential impacts
of the proposed activities.

5.5.3 Impacts to Corals
Based on the result of the marine biological survey, no corals were observed during the
transect. However, it is likely that corals might be present outside of the surveyed area
and will be affected during the construction. If these corals will remain on site during
construction, these corals will die due to the significant disturbance caused by the
construction.
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Mitigating Measures:
§

Affected corals, if any will be found on site during actual construction, will be
relocated temporarily in area outside the proposed silt curtain. Coral relocation
will be undertaken manually to ensure minimal impacts will occur during
movement. If some corals are unable to be moved, required foundation will be
located such that it will prevent impacting them. When construction of the
project is completed, the corals will be moved back to the original location.

5.5.4 Wastewater and Litter Management
Construction activities are expected to generate wastewater including domestic
wastewater from the workers and construction wastewater (e.g., de-watering of
excavations, wastewater resulting from equipment washing, etc.). All types of
wastewater shall not be allowed to be discharged directly into the ocean.
Inadequate provision of toilets for use by workers can lead to ad hoc defecation in
secluded areas on the site, thus creating unsanitary conditions and sources of fly
infestation.
Improper disposal of food cartons and other domestic forms of construction camp
garbage could lead to littering of the site and pollution of adjacent coastal waters.
Mitigating Measures:
§

Portable toilets shall be installed at the site during construction phase of the
project. Regular cleaning and/or desludging of the portable toilets shall be done.

§

Wastewater from the excavations will be diverted into an excavation and allowed
to settle prior to discharge, if necessary. Otherwise, the water will be left on the
excavation until it dries up.

§

Proper solid waste receptacles and storage containers should be provided in
sufficient numbers, particularly for the disposal of lunch and drink boxes, so as to
prevent littering of the site.

5.5.5 Increase in Traffic Load
It is also envisaged that traffic loads in M-Dock may increase because of the movement
of vehicles resulting from material hauling trucks, thereby affecting the community and
causing nuisance and safety risks.
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Mitigating Measures:
§

Mitigation measures will include provision of a traffic management plan and close
coordination with the KSG and Bureau of Public Works for smooth execution.

§

Appropriate traffic warning signs instructing the motorists to reduce speed, should
be placed along the main/access road.

5.6

Checklist of Environmental Impacts & Mitigation

Table 5-1 provides a summary checklist of environmental impacts and the mitigating
measures proposed for this project. Other mitigating measures to be recommended by
the EQPB during the permitting process and project construction shall also be
implemented.
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TABLE 5-1, MATRIX OF ENVIRONMENTAL IMPACTS & MITIGATING MEASURES

Impact

Timing/Occurrence of
Impact
PreConstr
uction
Phase

Construction
Phase

Impact Assessment

Post
Construction
Phase

Type

Posi
tive

1. Loss of water/
submerged
land use
option

√

2. Erosion and
sedimentation

√

Negative

Duration

Short
Term

√

√

√

√

Scope

Widespread

Mitigating Measures

Magnitude/
Severity

Long
Term

Loca
lized

Insigni
-ficant

Moderate

Severe

√

√

√

§ No mitigation is proposed

√

√

§ Erosion and Sedimentation
Control Plan (ESCP) shall
be strictly implemented.
§ Earthmoving will not be
undertaken during heavy
rains.
§

All erosion control
structures (silt curtains) in
place shall be inspected
regularly.
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Impact

Timing/Occurrence of
Impact
PreConstr
uction
Phase

Construction
Phase

Post
Construction
Phase

Impact Assessment

Type

Posi
tive

Negative

Duration

Short
Term

Long
Term

Scope

Loca
lized

Widespread

Mitigating Measures

Magnitude/
Severity
Insigni
-ficant

Moderate

Severe

§ Additional erosion control
measures shall be
implemented if found
necessary.
3. Air pollution

√

√

√

√

√

§

Access roads and
exposed ground should
be regularly wetted to
keep down the dust.

§

Maintain moisture on
construction materials.

§

Stockpiles of fine
materials (e.g. sand)
should be wetted or
covered with tarpaulin
during windy conditions.

§

Cover exposed soil or
storage areas.
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Impact

Timing/Occurrence of
Impact
PreConstr
uction
Phase

Construction
Phase

Post
Construction
Phase

Impact Assessment

Type

Posi
tive

4. Noise

√

Negative

√

Duration

Short
Term

√

Long
Term

Scope

Loca
lized

√

Widespread

Mitigating Measures

Magnitude/
Severity
Insigni
-ficant

√

Moderate

Severe

§

Minimizing the onsite
storage time of
construction material.

§

Workers on the site should
be issued with dust masks
during dry and windy
conditions.

§

Regular maintenance of
construction vehicle.

§ All equipment operating
within the construction area
will be muffled.
§ Work hours will be limited
between 7:00 AM and 6:00
PM, Monday through
Saturday.
§ No nighttime activity will be
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Impact

Timing/Occurrence of
Impact
PreConstr
uction
Phase

Construction
Phase

Post
Construction
Phase

Impact Assessment

Type

Posi
tive

Negative

Duration

Short
Term

Long
Term

Scope

Loca
lized

Widespread

Mitigating Measures

Magnitude/
Severity
Insigni
-ficant

Moderate

Severe

performed at the project
site.
5. Impacts from
Fill Material
Transportation

√

√

√

√

√

§ Trucks used for that
purpose should be fitted
with tailgates that close
properly and with tarpaulins
to cover the materials.
§ Fill materials must be
enclosed during
transportation to the site to
prevent spillage and
dusting.
§ The cleanup of spilled
material on the paved roads
should be done in a timely
manner (say within 2 hours)
so as not to inconvenience
or endanger other road
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Impact

Timing/Occurrence of
Impact
PreConstr
uction
Phase

Construction
Phase

Post
Construction
Phase

Impact Assessment

Type

Posi
tive

Negative

Duration

Short
Term

Long
Term

Scope

Loca
lized

Widespread

Mitigating Measures

Magnitude/
Severity
Insigni
-ficant

Moderate

Severe

users.
§ Transport of fill materials
should be scheduled for offpeak traffic hours. This will
reduce the risk of traffic
congestion and of road
accidents on the roads.
§ Appropriate traffic warning
signs, informing road users
of a heavy trucks entering
and instructing them to
reduce speed, should be
placed along the main road
in the vicinity of the project
site.
§ Any damaged road surfaces
must be restored
immediately.
§ During summer, the existing
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Impact

Timing/Occurrence of
Impact
PreConstr
uction
Phase

Construction
Phase

Post
Construction
Phase

Impact Assessment

Type

Posi
tive

Negative

Duration

Short
Term

Long
Term

Scope

Loca
lized

Widespread

Mitigating Measures

Magnitude/
Severity
Insigni
-ficant

Moderate

Severe

road must be watered to
reduce dust emission.
6. Material
stockpiling/
storage

√

√

√

√

√

§ Stockpiling of construction
materials should be properly
controlled and managed.
Sands and other fine
grained materials should be
stockpiled away from
surface drainage channels
and features.
§ Sand/Fine material
stockpiles should be
surrounded by about 1m
bund and/or covered with
tarpaulin to prevent them
from being washed away
during rainfall.
§ Safe storage areas should
be identified and retaining
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Impact

Timing/Occurrence of
Impact
PreConstr
uction
Phase

Construction
Phase

Post
Construction
Phase

Impact Assessment

Type

Posi
tive

Negative

Duration

Short
Term

Long
Term

Scope

Loca
lized

Widespread

Mitigating Measures

Magnitude/
Severity
Insigni
-ficant

Moderate

Severe

structures put in place prior
to the arrival and placement
of material.
§ Hazardous chemicals (e.g.
fuels) should be properly
stored in appropriate
containers and should be
safely locked away.
Conspicuous warning signs
(e.g. ‘No Smoking’) should
be posted around
hazardous waste storage
and handling facilities.
7. Seabed
disturbance

√

√

√

√

√

§ Turbidity curtains will be
deployed prior to seabed
disturbance. Turbidity
curtains will be installed at
appropriate place
minimizing the potential
impacts of the proposed
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Impact

Timing/Occurrence of
Impact
PreConstr
uction
Phase

Construction
Phase

Post
Construction
Phase

Impact Assessment

Type

Posi
tive

Negative

Duration

Short
Term

Long
Term

Scope

Loca
lized

Widespread

Mitigating Measures

Magnitude/
Severity
Insigni
-ficant

Moderate

Severe

activities.
8. Impact to
corals

√

9. Wastewater
and litter
management

√

√

√

√

√

√

√

√

√

§ Affected corals , if any will
be found on site during
construction, will be
relocated in area outside the
proposed silt curtain. Coral
relocation will be
undertaken manually to
ensure minimal impacts will
occur during movement. If
some corals are unable to
be moved, required
foundation will be located
such that it will prevent
impacting them.
§ Portable toilets shall be
installed at the site during
construction phase of the
project. Regular cleaning
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Impact

Timing/Occurrence of
Impact
PreConstr
uction
Phase

Construction
Phase

Post
Construction
Phase

Impact Assessment

Type

Posi
tive

Negative

Duration

Short
Term

Long
Term

Scope

Loca
lized

Widespread

Mitigating Measures

Magnitude/
Severity
Insigni
-ficant

Moderate

Severe

and/or desludging of the
portable toilets shall be
done.
§ Wastewater from the
excavations will be diverted
into an excavation and
allowed to settle prior to
discharge, if necessary.
Otherwise, the water will be
left on the excavation until it
dries up.
§ Proper solid waste
receptacles and storage
containers should be
provided in sufficient
numbers, particularly for the
disposal of lunch and drink
boxes, so as to prevent
littering of the site.
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Impact

Timing/Occurrence of
Impact
PreConstr
uction
Phase

Construction
Phase

Post
Construction
Phase

Impact Assessment

Type

Posi
tive

10. Increase
traffic load

√

√

Negative

√

Duration

Short
Term

Scope

Long
Term

Loca
lized

√

√

Widespread

Mitigating Measures

Magnitude/
Severity
Insigni
-ficant

Moderate

√

Severe

§ Mitigation measures will
include provision of a traffic
management plan and close
coordination with the KSG
and Bureau of Public
Works.
§ Appropriate traffic warning
signs instructing the
motorists to reduce speed,
should be placed along the
main/access road.
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6
6.1

CONCLUSION & RECOMMENDATIONS
Conclusion

After thorough assessment of the proposed THDCL M-Dock Fill Project, it is concluded
that the benefits from the proposed fill project are expected to outweigh the negative
impacts of the Project.
The negative impacts of the proposed fill operation will include disturbance to the marine
resources, sedimentation, air emission and noise from heavy equipment. These impacts
are typical of a construction/dredging project and can be mitigated through proper erosion
and sedimentation control measures and construction management. No substantial
degradation to environmental quality is foreseen.
Another operational impacts are the potential damage to the existing road during haulage
of fill materials and spillage from heavy trucks. However, these impacts are manageable.
The project is deemed beneficial mainly through availability of an area for future
development.
The results of this assessment are that the negative impacts that have been identified in
this document shall be adequately minimized by the suggested mitigation measures.
Therefore, the proposed action should not result in significant impacts on the
environment. It is suggested that an Environmental Impact Statement (EIS) is not
required for the proposed project. A Finding of No Significant Impact (FONSI) is
anticipated, and a Negative Declaration is determined to be in order.
6.2

Recommendations

6.2.1 Implement Proper Erosion Control Measures
Incorporate all mitigation measures in the design that will prevent or minimize erosion
within the fill area. The ESCP developed for the project shall be considered as preliminary
plan. Determination of the actual and appropriate locations of the silt fences, sediment
basins and other erosion control structures shall be based on actual condition of the site.
6.2.2 Construction of Retaining Walls Prior to Filling
To prevent excessive erosion and/or minimize potential impacts to the marine
environment, operational controls must be implemented. It is recommended that the
retaining wall be constructed first before filling occur. This will reduce significantly the
erosion and sedimentation caused by the reverse method.
When unfinished filling and compaction are left overnight or longer period of time, cover
the exposed fill materials with tarpaulin to prevent erosion and sedimentation.
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6.2.3 Cover the Hauling Trucks Used to Transport the Fill Materials
There may be a need to cover the haul trucks transporting the fill materials from the
source to the project site. This measure will prevent or reduce generation of dust and the
incident of fill materials being spilled into the paved road. Hauling trucks must travel at a
controlled speed to avoid the trucks from rolling over, particularly during wet season.
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