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EMP FOR PELICAN PARADISE DEVELOPMENT PREAMBLE
TIBAR-TACITOLU, TIMOR-LESTE

PREAMBLE

The Draft Environmental Impact Statement (EIS) and Environmental Management Plan (EMP) for
the Proposed Pelican Paradise Development, Tibar-Tasi Tolu, Timor-Leste was submitted to
the Ministry of Commerce, Industry and Environment (MCIE) on 24 August 2017.

The Public Consultation with relevant stakeholders was conducted on 18 January 2018 and the
technical comments regarding the Draft EIS and EMP were forwarded by Director General of
Environment to the Project Proponent (PP), vide letter dated 26 February 2018 [Ref: 64/DGA-
MDHOA/I1i/2018].

Clarifications and responses to the technical comments and issues raised during the Public
Consultation are summarised in Attachments 1 and 2 of this Preamble and also incorporated into
the various Chapters of this Final EMP Report.

The letter from Director General of Environment is appended in Attachment 3 of this Preamble.
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EMP FOR PELICAN PARADISE DEVELOPMENT
TIBAR-TACITOLU, TIMOR-LESTE

PREAMBLE

ATTACHMENT 1: RESPONSES TO WRITTEN COMMENTS FROM

DIRECTOR GENERAL OF ENVIRONMENT

The responses and clarifications to the written comments from Director General of Environment for

the Draft Environmental

Management Plan (EMP) for the Proposed Pelican Paradise

Development, Tibar-Tasi Tolu, Timor-Leste, are tabled below along with the corresponding
responses.

No

Pages

Sections

Ratings

Comments

Responses

1

9,13

16

26

Executive
Summary

Cc

Table 1.8.1, 1.8.2, summary
of potential significant
environmental impact and
mitigation measures during
construction and operation
phase should be rectify which
consist of activity, potential
impact, and mitigation
measures, cost mitigation,
sampling location, parameter
to the monitoring, limit value
or environmental quality
standard, frequency of
monitoring, responsibility of
monitoring.

Tables 1.8.1 and 1.8.2
have been revised; refer
pages 1-9 to 1-22.

Table 1.8.3, summary of
potential significant
environmental impact and
mitigation measures during
deactivation stage should be
omitted.

Table 1.8.3 was deleted
in this Final EMP; refer
pages 1-23 and 1-24.

Table 1.10.3, environmental
monitoring and surveillance
during deactivation should be
omitted.

Table 1.10.3 was
deleted in this Final
EMP; refer pages 1-41
and 1-42.

Details of the
project
proponent

Description of project
proponent identity such as
company name, chairs,
contact number and email
address generally are
complete.

Noted.

1-5

Details of EIA
consultants who
carried out the
study and
prepared the
EMP

Description of the EIA
consultant to design the EMP
such as ASPEC, qualification
and experience of each
personal generally are
complete.

Noted.
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TIBAR-TACITOLU, TIMOR-LESTE
No Pages Sections Ratings Comments Responses

4, 1-19 Description of C Need to be alter base to the Chapter 4 was revised;
the project EIS alteration. refer pages 4-1 to 4-61.

5 1-9 Legal A Description of legal Noted.
requirement requirement such as

regulation, standard and
guidelines related to the
environmental and social
aspect that the proponent
intend to comply during
lifecycle of the project
generally are complete.

6 4 Institutional B Table 6.2.1, roles and The institutional roles &
roles and responsibility of developer responsibilities during
responsibilities and institutional at the deactivation and

deactivation should be decommissioning phase
omitted, because the were removed.
operation stage of this project | Refer to revised Table
is for long term or not limited | 6.2.1 in page 6-4.

7. 1 Summary of C Table 7.2.1, summary of The decommissioning

impacts several impact during column for Table 7.2.1
construction and operation was removed; refer
stage will not be affected the | pages 7-1 and 7-2.
mangrove, protected area,
etc need to be alter.
Decommissioning column
should be omitted.

3 Sub section 7.3, summary of | The deactivation stage
social impact at deactivation for the social impact
stage should be omitted assessment (SIA) was

removed; refer page 7-
3.

8 1-8 Description of C Table 8.2.1, 8.2.2, the Tables 8.2.1 and 8.2.2
proposed proposed mitigation were revised; refer
mitigation measures of impact during pages 8-2 to 8-15.
measures construction and operation

stage need to rectify that
encompass of activity,
potential impact, mitigation
measures, cost mitigation,
sampling and monitoring
location, parameter to be
monitoring, limit value or
environmental quality
standard, frequency of
monitoring, responsibility of
monitoring.
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TIBAR-TACITOLU, TIMOR-LESTE
No Pages Sections Ratings Comments Responses
8. 9-10 Table 8.2.3, the proposed The decommissioning
mitigation measures of impact | column for Table 8.2.3
during deactivation stage was removed; refer
should be omitted. pages 8-16 and 8-17.
9. 1-3 Governing C Table 9.2.1, description of all | The key performance
parameters key performance indicator at | indicator as well as the
each stage should be appear | threshold for each
the threshold of each aspect. | aspect were included in
Not indicated in other section, | Table 9.2.1, pages 9-2
and deactivation stage should | to 9-6.
be omitted.
The deactivation stage
column was removed.
10. 2-5 Monitoring C Table 10.1.1, 10.1.2, Tables 10.1.1 and
program environmental monitoring and | 10.1.2 have included
surveillance during the limits/benchmark of
construction and operation each aspect
phase, column of compliance | (environmental
requirement should be component); refer
completed the limit pages 10-2 to10-8.
value/benchmark of each
aspect (environmental
component), not indicated in
other section.
6-7 Table 10.1.3, environmental Table 10.1.3 was
monitoring and surveillance removed; refer pages
during deactivation phase 10-9 and 10-10.
should be omitted.
11. 3 Reporting B Sub section 11.4, Sub-section 11.4:
requirement environmental monitoring Deactivation/
report during deactivation Decommissioning
phase should be omitted. Phase was removed;
refer pages 11-3 and
11-4.
12. 8-9 Responsibilities B Sub section 12.4, Sub-section 12.4:
for mitigation responsibility for mitigation Decommissioning
and monitoring during deactivation stage Phase was removed;
should be omitted. refer pages 12-8 and
12-9.
13. 9 Emergency plan B Sub section 13.5, emergency | Sub-section 13.5:

response plan during
deactivation stage should be
omitted.

Deactivation/Decommis
sioning Phase was
removed; refer page 13-
9.
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TIBAR-TACITOLU, TIMOR-LESTE
No Pages Sections Ratings Comments Responses

14. 1-3 Decommissioni B The operation stage of this Chapter 14: Section on

ng plan project is for long term. deactivation was
Therefore, deactivation plan removed; refer pages
should be omitted. 14-1 to 14-3.

15. 1-2 Capacity A Description of capacity Noted.
development development and training
and training such as type of the training,

trainer, objective, participant
and schedule of the training
generally are provided.

16. 1-15 Public B Need to summarise the public | The public consultation
consultation and consultation of EIS and EMP [ held on 18 January 2018
information draft that has been conducted |was included in the Final
disclosure in January, 2018. EMP.

Refer Section 16.4 in
pages 16-5 and 16-6;
Figure 16.4.3 in page
16-10; Table 16.6.3 in
pages 16-19 to 16-22.

17. 1-3 Complaints and C The mechanism to resolve of | Chapter 17 was
grievances any complaints should be revised, refer pages 17-
mechanisms split at each stage and 1to 17-6.

appear any complains related
to environmental and social
issues.

18. 1 Work plan and C Sub section 18.4, work plan Sub section 18.4 was
implementation and implementation schedule | removed, refer page 18-
schedule at deactivation stage should 1.

be omitted.

Table 18.2.2 (a), {(b) and (c) Tables 18.2.2 (a), (b)
the work plan and and (c) were revised;
implementation schedule refer pages 18-9 to 18-
should be specify activity of 11.

the EMP of each aspect

during the construction and

operation.

19 1 Cost estimates D Should be provide the cost The mitigation costs
mitigation measures base to were included in Tables
each aspect in section 18 19.9.1 and 19.9.2; refer
above. pages 19-1 to 19-3.

20 2 Review of EMP B Sub section 20.5, review of Sub section 20.5 was
the EMP at deactivation stage | removed; refer page 20-
should be omitted. 2.
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EMP FOR PELICAN PARADISE DEVELOPMENT PREAMBLE
TIBAR-TACITOLU, TIMOR-LESTE

No Pages Sections Ratings Comments Responses
21. 1-10 Non-technical C Non-technical should be The Non-technical
summary revise base to the EMP summary was revised
revision, provide in both, accordingly.

English and tetum version.

22. - EMP C Should be revise the EMP The Final EMP was
base on technical comment of | revised accordingly.
participant of the public
consultation that conducted in
December 2017 and January,
2018.
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TIBAR-TACITOLU, TIMOR-LESTE

PREAMBLE

ATTACHMENT 2: RESPONSES TO ISSUES RAISED DURING THE PUBLIC

CONSULTATION

The responses and clarifications to the comments from various stakeholders during the Public
Consultation held on 18 January 2018 for the Draft EIS and EMP for the Proposed Pelican

Paradise Development,
corresponding responses.

Tibar-Tasi

Tolu,

Timor-Leste are tabled below along with the

No. Comment By

Question/ Comment/ Concern

Response

1. | Mr Shyam Paudel
[Chief Technical Advisor
of United Nations
Development
Programme (UNDP)
Timor-Leste]

Concerned on the
relocation/resettlement of the
residents within the Project
site.

()

(ii) Queried on the mangrove area
to be reserved and location for

the mangrove replanting.

(iiiy Asked on the types of plants
that will be included in the
reforestation plan.

U]

The relocation plan is under the
jurisdiction of the Government of
Timor-Leste as stated in EIA
Chapter 10: Social Impact
Assessment, page 10-1.

(iia) The existing mangroves around

the Project site had long been
degraded even before the PP
incepted the Project; refer to EIA
Section 6.11: Mangrove, page 6-
82.

(iib) The PP has plans to rejuvenate

(iif)

and conserve any mangroves
that were left, and to replant
mangroves where there were
none; especially at the perimeters
of Tasi Tolu Lakes. The seeds of
remnant mangroves in the Tasi
Tolu area would be collected for
replanting.

Pictures of the types of potential
plants for reforestation were
shown to the stakeholders during
the consultation. The PP has
started to cultivate some of these
plants in a nursery for
reforestation. Refer to EIA Figure
9.9.5 in Section 9.9: Impacts on
Terrestrial Ecology and Mitigation
Measures, page 9-130.

2. Sr Carlos Ximenes
(Senior Staff in General
Directorate of
Environment)

(i) Concerned on the conversion
of Lake A to a freshwater lake
as the Lake is known as an
important area for migrating
birds and also considered as a
sacred area to the public.

U]

Lake A is maintained as a saline
lake similar to Lakes B and C.
Refer to amendments in Section
4.3.5: Lake Rehabilitation, pages
4-23 and 4-24.

ASPEC/Pelican(EIA-TimorlLeste)/2016




EMP FOR PELICAN PARADISE DEVELOPMENT

TIBAR-TACITOLU, TIMOR-LESTE

PREAMBLE

No. Comment By

Question/ Comment/ Concern

Response

(i) Suggested to construct an
additional lake within the golf
course area for freshwater
storage and to maintain the

three Lakes as saltwater lakes.

(iii) Curious on lake restoration
and the lake water parameters
that would be improved
through the restoration (fresh
sea water circulation).

(iv) Asked if the public could
access to the Lakes after
Project completion.

(v) Expressed that Timorese are
supporting the Project
development but also
concerned on the
environmental impacts caused
by the Project.

(i)

(iii)

(iv)

V)

The three Lakes are maintained as
saltwater lakes, refer to
amendment in Section 4.3.5:
Lake Rehabilitation, pages 4-23 to
4-25. The PP may consider the
suggestions to construct an
additional lake for freshwater
storage.

The technical restoration of Tasi
Tolu Lakes is provided in EIA
Section 4.3.5: Lake
Rehabilitation, pages 4-23 to 4-25.

The public can access to the
Lakes after Project completion.

Noted. The environmental impacts
caused by the Project are stated in
EIA Chapter 9: Impact
Assessment and Mitigation
Measures, in pages 9-1 to 9-205
of the same Chapter.

3. |SrAdilsondaC.(Lao
Hamutuk)

(i) Concerned on the
disruption/disturbance of
habitat during the construction
phase.

(i) Concerned on involvement of
local communities in the
Project development.

(iiiy Wished that the PP would
protect/maintain the Tasi Tolu
area (especially the lakes)
while having the new
development.

(i)

(iii)

The mitigation measures on
ecology during the construction
phase are in Table 8.2.1, pages 8-
6 to 8-7.

Priority on employment will be
given to the local communities.
This is stated in EIA Section
10.6.1: Employment Opportunities,
page 10-18. However, it depends
on the types of jobs; the working
skills of the locals and most
important, is the willingness to
work in the Project.

It is because of the environmental
qualities, the lakes and the
pelicans that the PP had decided
to develop the Project in the area.
Hence, all mitigation measures to
protect the lakes have been keenly
taken into consideration. The
mitigation measures on lake
ecology are in Table 8.2.1, pages
8-7 and 8.13.
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No. Comment By

Question/ Comment/ Concern

Response

4. H.E. Arq. Abrao Gabriel
Santos Oliveira (Vice
Minister of Housing
Development, Urban
Planning and
Environment)

(i)

(ii)

(iif)

(iv)

v)

Rejected the option to convert
the Lake A into a freshwater
lake as it is a sacred and
historical site.

Emphasised on public access
to the Tasi Tolu area once the
Project is completed.

Mentioned that the settlements
within the Project site would
definitely be relocated with or
without the development.

Mentioned that the settlements
within the Project site would
definitely be relocated with or
without the development.

Emphasised that all investors
must take care of the
environment and comply with
the conditions of the
environmental license.

U]

(i)

(iif)

(iv)

v)

Noted. Refer to amendments in
Section 4.3.5: Lake
Rehabilitation, pages 4-23 and 4-
24. Lake A will remain as a saline
lake.

Noted.

The public will have access to the
Tasi Tolu area once the Project is
completed.

Noted. Refer to EIA Chapter 10:
Social Impact Assessment, page
10-1.

Noted.

Noted.

5. | Sr Anibal A. Soares (i)
[Professional Technique
(EIA), Department of
Environmental Impact
Assessment]

(ii)

(iif)

(iv)

Rejected the idea of covering
Lake A with solar panels.

Expressed the importance of
Tasi Tolu Lakes to the locals.

Concerned on the impact to
the migratory birds during
Project development.

Concerned on the impact from
the construction of the floating
jetty.

(i)

(iif)

(iv)

Noted on the rejection of covering
Lake A with solar panel. Refer to
amendments in Section 4.3.5:
Lake Rehabilitation, pages 4-23
and 4-24.

Noted; the lakes will be maintained
as saline lakes.

The impact on the migratory birds
is in EIA Section 9.10: Impacts on
Lake Ecology and Mitigation
Measures, pages 9-131 to 9-146.

The mitigations are in EIA Section
9.8.2 (d) (ii): Mitigations for
construction of the Floating Jetty,
page 9-104.

6. | General Directorate of | (i)
Environment

(ii)

Appreciated the effort of PP in
planning the Project.

Expressed that the Tasi Tolu
l.akes are historical sites and
must be conserved.

(B

(i

Noted.

Refer to EIA Section 9.10:
Impacts on Lake Ecology and
Mitigation Measures, page 9-136.

ASPEC/Pelican(EIA-TimorLeste)/2016
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No. Comment By

Question/ Comment/ Concern

Response

7. Sr José Paulo Pinto
(Ministry of Public Work)

(M)

(ii)

(iii)

Informed that the Government
of Timor-Leste is currently
upgrading the existing Rua
Terra Santa.

Requested that the proposed
drainage plan (including lakes
water circulation plan) to be
incorporated with the Master
Drainage Plan of the upgraded
road.

Suggested PP to meet with
related departments for further
coordination on the drainage
plan.

Emphasised that the National
Sewerage Plan must be
incorporated in the Project
planning, if there is a sewage
treatment plant and sewerage
system in Tasi Tolu area.

(ii)

(iii)

(iv)

Noted.

Pelican Paradise Holdings Timor-
Leste would consult with the
relevant agencies on the drainage
plan.

Noted. The PP would consult with
the relevant agencies on the
drainage plan.

PP has already taken note of the
National Sewerage Plan when
planning for the sewerage system
for the Project.

8. Ms Trudiann Dale
(Country Director,
Conservation
International)

(i)

(ii)

(iif)

Mentioned that the Dili Rock is
one of the popular dive sites in
Timor-Leste; it should be
included as a tourism site in
ElS.

Emphasised that the Tasi Tolu
is a marine protected area as
the seagrass bed in this area
is the habitat for dugong.

Concerned on the impact of
the discharge of circulated lake
water to the seagrass bed.

(i)

(i)

(iif)

Dili Rock as a popular dive site,
and has been included in EIA
Figures 6.24.2 and 6.24.3, pages
6-187 and 6-188.

The seagrass bed and dugong are
included in EIA Section 6.15.4:
Marine Mammals, page 6-124 and
EIA Section 9.8: Impacts on
Marine Ecology and Mitigation
Measures, page 9-101.

The impact of the discharge of
circulated lake water to the
seagrass bed is included in EIA
Section 9.8: Impacts on Marine
Ecology and Mitigation Measures,
pages 9-102 and 9-105.

ASPEC/Pelican(EIA-TimorlLeste)/2016




Attachment 3

Ministerio do Desenvelvimento
¢ Reforma Iostitucional

Gabinete do Vice Ministro
Desenvovimento Para
Habitaciio, Ordenamento e
Ambiente

Direccfio Geral do Ambiente
Fomento Building, Rua D. Boa Ventura, Dili, Mobile: 3311473, 77327062

. Dili, 26™ of February, 2018
Ref. Num: (5% /DGA-MDHOA /112018

Mr. Jeremiah Chan.
Executive Director of Pelican Paradise Holdings Timor — Leste

Ce: 1. His Excellency Prime Minister and Minister of Development and
Institutional Reform, Mr. Mari Bim Amude Alkatiri

2. His Excellency Vice Minister of Development for Heousing, Spatial
Planning and Environment, Mr. Abriio Gabriel Santos Oliveira

Subject : Technical Comments of Environment Impact Statement (EIS) and
Enviropmental Management Plan (EMP) Draft

Heference:

1. Pelican Paradise. Project document submission, 7% of November. 2016,
2. Pelican Paradise. Project document revision submission, 165 December, 2016;

3. DNCPIA, issued of the category project, 20™ of December 2016, classify as category A project;

4. DNCPIA, reason of the Pelican Paradise Development categorize as a project category A is pursuant
to annex one of Decree Law number 5/2011 on Environmental License, Tourism Sector (Hotel
construction) scale of the project activity is > 100 rooms, categorize as a project A;

5. Pelican Paradise, ToR draft submission, 30" of December, 2016,

DNCPIA, issue of the ToR technical comment, 19™ of January, 2017;
2% of February, 2017;

Pelican Paradise. ToR revision resubmission,

Y. Pelican Paradise. Environmental Impact Statement (EIS) and Environmental Management Plan
(EMP) submission, 24/8/2017;

10. Pelican Paradise, EIS and EMP public consultation in December 2017 and January, 2018;
11. DNCPIA; review of the EIS and EMP, 25% of August 2017 to 26™ of February 2018.

12, DNCPIA, issucd of the EIS and EMP technical comment.
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Dear Mr. Jeremiah Chan,

Referring to the EIS and EMP draft for the Pelican Paradise Development project submitted to the
National Directorate of Pollution Control and Environmental Impact (NDPCEI) dated 24™ of August
2017. The Environmental Impact Assessment (EIA) technical of NDPCEI, under the Directorate
General of Environment (DGE), Vice Ministry of Development for Housing, Spatial Planning and
Environmental (VMDHSPE), Ministry of Development of Institutional Reform has reviewed the

documents and found several sections of the EIS and EMP draft version are incomplete.

Therefore, we request the proponent to revise the EIS and EMP based on technical comments and
resubmit to the VMDHSPE, DGE, DNAC, DNPRB and NDPCEI in hard and soft copy. Parts of the
revision should be highlighted to facilitate the review. For your information please see enclosure of

technical comments.

/@m;“%
S e T
SstieaRly 3l

o
bidl
o
s 1 ,} ) ’ . v; 'f H i.n.l) -
56, Carlos Soaies fa%;i__.

Director éf;} rﬁ‘@m’ﬁ i e
T NPOTL
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Technical Comments of the EIS

Num | Pages Sections Ratings Comments ]

1 13 Executive Sub section 1.7, first paragraph the proposed project will cause
Summary climatic change during deactivation phase is right?

Sub section 1.9.1, scope of the assessment, the significant

1516 positive and negative impact during deactivation phase is right?
Tbl 1.9.1, summary of the positive and negative impact of the
project also would be encompass of deactivation phase?
Tl 1.9.2, summary of potential environmental impact and
mitigation measures during construction phase should be

C include the cost mitigation, sampling location and limit value or

environmental quality standard.

17-19
TDI. 1.9.3, summary of potential environmental impact and
mitigation measures during operation phase should be rectify
which consist of activity, potential impact, mitigation measures,

20-22 cost mitigation, sampling location, parameter to be monitoring,
limit value or environmental quality standard, frequency of
monitoring, responsibility of monitoring. The mitigation of
potential impact is responsibility by proponent, not the
government Institution.

2. 2 Details  of A Sub section 2.2, Description of the project proponent identity generally
the project are complete.
proponent

3 1-6 Details  of A Description of the EIA consultant to design the EIS such as ASPEC,
the EIA qualification and experience of each personal generally are complete.
consultants
who carried
out the
study  and
prepared the
EIS

4. 8 Description Tbl 4.3.1, development component, no information of the project cost
of the of each development component that would be constructed.
project .

C Tbl, 4.3.3 — 4.3.5, several of development component drawings are not
17-24 enclosed, It should be provide and enclosed.

3. 1-9 Policy, legal A Description of Interpational and National legislation, regulation and
and guidelines that relevant with the proposed project and intent to comply
institutional generally are complete.
framework

6 1218 Description A Description of environment component that existing within and
of the surrounding project site, enclose of pictures and outcome analysis of
Environmen the environment component generally are complete.
tal

7 10- Climate C Sub section 7.5, implication of the proposed project/description of the
change climate change is general, it should be depicted the climate change

that generated by proposed project during construction, operation and
: | method mitigation or adaptation.
8 1-11 Alternatives | A Details provide.
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1 Impact First paragraph, examination of significant impact wonld be include
assessment deuctivation stages?
and

2 mitigation Tol. 9.1.1, significant of environmentul impact would be include

measures deactivation stages?

17 Sub section 9.1.6. the project development would be include
deuactivation stages?

17-19 Thl 9.1.9 and 9.1.10, depicted of project activity and potential
environmental impact during deactivation stages is part of
construction stages,

43-44, Sub section 9.3.5 potential impact (soil erosion) during deactivation

46 stages are not include because the operation stages are not limited.
Sub section 9.3.11, summary of soil erosion impact during
deactivation stages should be omitted.

47
Sub section 9.4, first paragraph, potential of water quality during
deactivation stages should be omitted.

51
Section 9.4.4, potential impact and mitigation during deactivation
should be omitted.

59-60
Section 9.5.4, potential impact and mitigation during deactivation

71 should be omitted.

Deactivation stages should be omitfed.

72
TBL 9.5.2, summary of air quality at deactivation stages should be

73 omitted,

Sub section 9.6.4 potential impact of hydrology and mitigation

79 meusures during deactivation stages should be omitted.

Thl. 9.6.1, summary of hydrology impact at deactivation stages should

8! be omitted.

Sub section 9.7.4, Noise potential impact and mitigation measures af

93 deactivation stages should be omitted.

Tol 9.7.6, summary of noise impact during deactivation stage should

93 be omitted.

Thl 9.8.1, summary of Impact to marine ecology during deactivation

108-109 stage should be omitted.

Tl 9.9.1, summary of Impact to terrestrial ecology during

122 deactivation stage should be omitted.

Sub section 9.10.4, potential impact to lake ecology and mitigation

135 should omitted.

Tbl 9.10.1, summary of Impact to lake ecology during deactivation

138 stage should be omitted.
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Sub section 9.11.4, potential impact and mitigation measures to
148 structure facilities and utilities should omitted.

10. 18 Social Sub section 10.5.4, depicted of social impact and socio economic
impact issues during deactivation is not be included, because the operation
assessment stage is long term or not limifed.

11. 1-10 Economic The economic assessment such as positive and negative impact that
assessment generated by proposed project and mitigation measures of negative

impact generally are good.

12. 10 Summary of Table 12.2.3, summary of potential impact during deactivafion stage
Environmen should be omifted, because the operation stage is long term or not
tal limited.

Managemen
16 t Plan TBL 12.4.3. Environmmental moniforing and surveillance during
deactivation stage should be omitted, because the operation stage is
long term or not limited.

13. 1-18 Public Summary of public consultation such enclosure of participant pictures,
consultation comments, responses and institution relevant, community leader, local
and leader and NGOs who has consulted generally are complete.
information
disclosure

14, 1 Difficulties Summary of difficulties encountered during design the EIS such as lack
encountered of information from Government institution related to the proposed

project generally is good

15. 1-9 Conclusion Conclusion and recommendation should rectify base to the EIS
and revision.
recommaend
ation

16. 1-7 Non Non technical summary should be rectify buse to the EIS revision.
technical Provide in both language (fetum and English) version.
summary

17 - EIS Should be revise the EIS base on technical comment of participant of

the public consultation that conducted in December 2017 and
January, 2018.

ASPEC/Pelican(EIA-TimorlLeste)/2016




Technical Comments of the EMP

No | Pages Sections Ratings Comments

1. |9,13 | Executive Thl 1.8.1, 18.2, summary of potentinl significant environmental impact
Summary and mitigation measures during construction and operation phase

should be rectify which consist of activity, potential impact, mitigation
measures, cost mitigation, sampling location, paraineter (o be
monitoring, limit value or environmental quality standard, frequency of
monitoring, responsibility of monitoring.
Thl. 1.8.3, summary of potential significant environmental impact and
16 C mitigation measures during deactivation stage should omifted.
26 Thl. 1.10.3, environmental wmonitoring and surveillance during
deactivation stage should omitted.

2. |1 Details of the A Description of project proponent identity such as company name, chairs,
project contact number and email address generally are complete.
proponent I

3 1-5 Details of the A Description of the EIA consultant to design the EMP such as ASPEC,
EIA qualification and expericnce of each personal generally are complete.
consultants
who  carried
out the study
and prepared
the EMP

4 [-19 | Description of C Need to be alter base to the EIS alteration.
the project

5 1-9 Legal A Description of legal requirement such as regulation, standard and
requirement guidetines related to the environmental and social aspect that the

proponent intend to comply during lifecycle of the project generally are
cormplete.

6. |4 Institutional B Thi. 6.2.1, Roles and responsibility of developer and institutional at
roles and deactivation stage should be omitted, because the operation stage of this
responsibilities project is for long ternv/not limited.

7. 11 Summary  of o Thi. 7.2.1, Summary of several impact during construction and operation
impacts | stage will not be affected the mangrove, protected are, etc need fo be

alter. Decommissioning column should be omitted.
C
Sub section 7.3, summary of social impact at deactivation stage should
3 be omitted

8 1-8 | Description of Thi. 8.2.1, 8.2.2, The proposed mitigation measures of impact during
proposed construction and operation stage need to be rectify that encompass of
mitigation activity, potentiul impact, mitigation measures, cost mitigation, sampling
measures and monitoring location, parameter to be monitoring, limit value or

C environmental quality standard, frequency of monitoring, responsibility
of monitoring.
9-10 Tl 8.2.3, The proposed wiitigation measures of impact during
deactivation stage should be omitted.

9 1-3 Governing C Tbl. 9.2.1, description of all key performance indicator at each stage
parameters should be appear the threshold of each aspect. Not indicated in other

section, and deactivation stage should be omitied.

10. 1 2-5 | Monitoring Thl. 10.1.1, 10.1.2, environmental monitoring and surveillance during
program construction and operation phase, column of compliance requirement

should be completed the Umit value/benchmark of each aspect
C (environmental component), not indicated in other section.
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Thl. 10.1.3, envirommental monitoring and surveillance during
6-7 deactivation phase should be omitted.
1. |3 Reporting Sub section 11.4, environmental monitoring report during deactivation
requirements phase should be omitted.
12. | 8-9 | Responsibilitie Sub section 12.4, responsibility for mitigation during deactivation stage
s for should be omitted.
mitigation and
monitoring
13.19 Emergency Sub section 13.5, emergency response plan during deactivation stage
plan should be omitted,
14. | 13 Decommission The operation stage of this project is for long term. Therefore deactivation
ing plan plan should be omitted
15. 1 1-2 | Capacity Description of capacity development and training such as type of the
development training, trainer, objective, participant and schedule of the training
and training generally are provide.
16. | 1-15 | Public Need to summarize the public consultution of EIS and EMP draft that
consultation has been conducted in January, 2018.
and
information
disclosure
17 | 1-3 | Complaints The mechanism to resolve of any complaints should be split at each
and grievances stuge and appear any complaints related to environmental and social
mechanisms | issue.
18 |1 Work plan and U Sub section 18.4, work plan and implementation schedule af deactivation
implementatio stage should be omitted.
n schedule
9 Thi. 18.2.2 (a), (b) and (c) the work plan and implementation schedule
should be specific activity of the EMP of each aspect during construction
and operation.
19 1 Cost estimates Should be provide the cosi mitigation measures base fo each aspect in
section 18 above.
20 12 Review of the Sub section 20.5, review of the EMP at deactivation stage should be
EMP omitted,
21 | 1-10 | Non-technical Non technical should be revise base to the EMP revision, provide in
summary both, English and tetum version.
22 |- EMP Should be revise the EMP base on techuical comment of participant of
the public consultution that conducted in December 2017 and January,
| 2018
Rating scale:
A—Excellent  : General is good. no need to revise;
B - Good : Geperal is good and satisfies, some part mistake but very fow;
C - Sufficient : Satisfied but need to completed some parl;
D —Not good : Some part is not complete, must be consider, not satisfied;
E -~ Poor . All is not complete and not satisfied;

N4

. The review section is not applicable.

Technical review

- F:}ancisfco Poto
Head of E14 Department
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CHAPTER 1: EXECUTIVE SUMMARY

1.1

1.2

13

INTRODUCTION

This Project is for the:

ENVIRONMENTAL MANAGEMENT PLAN FOR PROPOSED PELICAN
PARADISE DEVELOPMENT, TIBAR-TASI TOLU, TIMOR-LESTE.

The Project is an integrated mixed development with a focus on resort living and
recreation, comprising commercial, institutional and environment components. It is
supported by infrastructure and utilities.

The Project covers a land area of 563.04 ha, which straddles Post Administration
Dom Aleixo, Dili Municipality, and the Post Administration Bazartete, Liquica
Municipality. It is located ~2 km southwest of Presidente Nicolau Lobato
International Airport and ~8 km from the capital, Dili.

This Environmental Management Plan (EMP) is prepared to mitigate the adverse
impacts, while enhancing the positive impact throughout the construction and
operation phases of the Project.

PROJECT PROPONENT

Pelican Paradise Holdings (Timor-Leste)
Suite 333B, Timor Plaza

Rua Presidente Nicolau Lobato

Dili, Timor-Leste

+670 7310 7777

E-mail: enquiries@pelican-paradise.com
Website: www.pelican-paradise.com

Mr Ravi Kathiravelu (Director)
Dr Jeremiah Chan Kin Meng (Executive Director)

ENVIRONMENTAL CONSULTANTS

Asia Pacific Environmental Consultants Sdn Bhd
30-2, Jalan 9/125D, Taman Desa Petaling

57100 Kuala Lumpur

Malaysia

+603 9057 4392
+603 9057 3943

E-mail: Lkspec@gmail.com
Website: www.aspec.com.my

Dr Low Kwai Sim (Director)
Dr Jamie Chong Li Yean (Executive Director)
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1.4 PROJECT DESCRIPTION
1.4.1 Identification of Project

. Figure 1.4.1 shows the Project area and the coordinates of the Project boundary.

1.4.2 Category of Project

. The NDPCEI has categorised the Project under Category A, vide letter [ref:
353/DNCPIA/XXIl/2016 dated 20 December 2016], which requires an
Environmental Assessment (EA) that involves the preparation of an Environmental
Impact Statement (EIS) and an EMP, which is the subject of this submission.

1.4.3 Brief Description of the Project

. The Project advocates for an eco-friendly concept development with the following
design aspirations:

0] Good access.
ii) Efficient and sustainable use of natural resources.
(iii) Economic, social and cultural interactions.
(iv) Urban and environmental enrichment.
(v) Sufficient utilities and amenities.
. The Project has four major components:
(i) Commercial component: comprises an 18-hole golf course, two hotels,

service apartments, residential units and commercial centres.

(ii) Institutional component: comprises a youth development and community
centre, a school and a hospital.

(iii) National and environmental component: comprises parks and hill areas,
which will be reforested.

(iv) Infrastructure and_utility component: comprises a utility centre, sewage
treatment plant (STP) and water recycling plant, etc.

. Table 1.4.1 and Figure 1.4.2 show the 13 Plots of land usage in the Project area.
A total of 62.94% will remain as hill forest, which is the largest component;
followed by commercial (26.95%); residential development (8.09%); institutional
(1.46%) and infrastructure and utilities (0.56%).

. The Project does not include the areas under Plot 12, which is for a large iconic
national public park to be developed by the Government separately.

) The Project will be developed in three phases within the duration of six years with
overlapping development over the three phases.

ASPEC/Pelican(EIA-TimorLeste)/2016 1-2
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Table 1.4.1: Development Components

Nol

Development

| Area (ha) | Percentage (%)

Commercial Component

1 Plot 1: 5-Star Hotel (464-room) 27.15 4.82
2 Plot 2: 18-Hole Championship Standard Golf Course 98.19 17.44
3 Plot 3: Service Apartments (117 units) 5.91 1.05
4 Plot 7: Commercial Centre 1 9.25 1.64
5 Plot 8: Residential Units 14.56 2.58
6 Plot 9: Residential Units 31.00 5.51
7 Plot 10: 2" Hotel 9.68 1.72
8 Plot 13: Commercial Centre 2 1.55 0.28
Sub-total 197.29 35.04
Institutional Component
9 Plot 5: School 3.00 0.53
10 | Plot 6: Hospital 3.04 0.54
11 Plot 14: Youth Development and Community Centre 217 0.39
Sub-total 8.21 1.46
National and Environmental Component
12 | Plot 11: Forest Reserve Area (Reforestation) 354.38 62.94
Sub-total 354.38 62.94
Infrastructure and Utility Component
13 | Plot 4: Hotel Service Support Centre (Utility Centre) 3.16 0.56
Sub-total 3.16 0.56
Grand Total 563.04 100
Note: The acreage of public park (Plot 12 — 58.80 ha) which will be developed by the Government of Timor-

Leste is not included in the total area of Project site (563.04 ha).

1.4.4 Justification and Need for Project

The need to develop the Project is predicted on a number of strategic factors
underpinning the scope of works (see Chapter 4: Description of the Project) as

follows:

0] Promote tourism activities in Timor-Leste.

(i) Integrated development planning and future growth.
(iii) Socio-economic development.

(iv) Conserve and rehabilitate the environment.

1.5 LEGAL REQUIREMENTS

Table 1.5.1 provides the environmental policies, legislation and regulations for the

EIS and EMP to follow.

Standards and guidelines for environmental quality benchmarking from the World
Health Organisation (WHO), Malaysia and other Association of Southeast Asian
Nations (ASEAN) countries will be referred to, when there is a lack in Timor-Leste.

ASPEC/Pelican(EIA-TimorLeste)/2016
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Table 1.5.1: Legislation, Regulation, Standard and Guidelines Related to the Project

Components Legislation, Regulation, Standard and Guidelines
Environmental Legislations
Assessment o Decree-Law No0.26/2012 on Environmental Basic Law (EBL)

o Decree-Law N0.5/2011 on Environmental Licensing Law (ELL)
Regulations and Guidelines

+ Guidelines on Ministerial Diploma on Regulation on Detailed Requirements for
Screening, Scoping and the Terms of Reference, Environmental Impact
Statements and Environmentai Management Plans for Environmental
Assessment

e Guidelines on Ministerial Diploma for Regulations on Status and Rules of
Procedures for Evaluation Committee for Managing the Environmental
Assessment Procedure for Category A Projects

¢ Guidelines on the Ministerial Diploma for Regulations on Impacts and Benefits

+ Ministerial Diploma for Regulation on the Public Consultations Procedures and
Requirements during the Environmental Assessment Project

Biodiversity and Legislations
Protected Areas o UNTAET Regulation No.2000/19 on Protected Places

e UNTAET Regulation No0.2000/17 on the Prohibition of Logging Operation and
Export of Wood from East Timor

e Draft Decree-Law on Biodiversity
e Draft Decree-Law on Forest Management, Draft 6

Fisheries and Legislations

Aquaculture o Decree-Law No0.6/2001 on General Bases of the Legal Regime for Management
Legislation and Regulation of Fisheries and Aquaculture

Environmental Standards and Guidelines '

Management o International Finance Corporation (IFC) Performance Standards on

Environmental and Social Sustainability

e World Bank Environmental, Health, and Safety General Guidelines (EHS
Guidelines)

e |[FC Workers' Accommodation: Process and Standards
¢ World Health Organisation (WHO) Guidelines for Community Noise
¢ WHO Air Quality Guidelines

Environmental Standards and Guidelines
Quality e Marine Water Quality: Malaysian Marine Water Quality Criteria and Standard
(MWQCS)

o Lake Water Quality: Malaysian National Water Quality Standards (NWQS)

¢ Groundwater Quality: Decree-Law No0.5/2009 Licensing Regulations, Sale and
Quality of Drinking Water and Malaysian Drinking Water Quality Standard

¢ Effluent: Malaysian Sewerage Industry Guidelines

¢ Air Quality: WHO Air Quality Guidelines

e Noise Level: WHO Guideline Values for Community Noise in Specific
Environments

ASPEC/Pelican(EIA-TimorLeste)/2016 1-4
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1.6 INSTITUTIONAL ROLES AND RESPONSIBILITIES

. The institutions that will play a vital role in ensuring a smooth and environmentally

sound development of the Project for each phase of development are listed in

Table 1.6.1.

Table 1.6.1: Institutions Involved in the Project Development

Phase

Key EMT Members

Pre-construction (i)

(if)
(iii)

National Directorate of Pollution Control and Environmental Impact
(NDPCEI)

Pelican Paradise Holdings (Timor-Leste) or PP
Asia Pacific Environmental Consultants Sdn Bhd (ASPEC)

Construction (i)

(ii)
(iii)
(iv)
v)
(Vi)
(vii)

(iv)
(ix)
()
(i)

National Directorate of Pollution Control and Environmental Impact
(NDPCEI)

National Directorate of Land, Property and Cadastral Services
National Directorate of Roads, Bridges and Flood Control

National Directorate of Water and Sanitation

National Directorate of Aquaculture and Fisheries

National Directorate of Sanitation Control and Environmental Health
Department of Policy and Strategic Planning

(viii) Suco Comoro and Tibar

Pelican Paradise Holdings (Timor-Leste) or PP
Main Contractor (MC)

Environmental Monitoring Consultant (EnvMC)
Environmental Auditor (EnvA)

Operation (i)

(ii)
(iii)
(iv)
V)
(

Vi)

National Directorate of Pollution Control and Environmental Impact
(NDPCEI)

National Directorate of Water and Sanitation

National Directorate of Forestry and Watershed Management
Pelican Paradise Holdings (Timor-Leste) or PP

Environmental Monitoring Consultant (EnvMC)

Environmental Auditor (EnvA)

1.7 SUMMARY OF IMPACTS

o The Project will result in both positive and negative impacts to its environs. The
potential significant impacts from various Project activities during construction and

operational phases are detailed in Table 1.7.1.

ASPEC/Pelican(EIA-TimorLeste)/2016
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Table 1.7.1: Summary of Positive and Negative Impacts from the Project

Impacts Description
Pre-construction Phase
Significant Negative Impacts « No significant negative impacts ascertained.

e Result: No mitigations needed.

Construction Phase

Significant Negative e Soil erosion and sedimentation.
Impacts ¢ Marine and lake water quality deterioration.
Major e Air pollution.

o Result: Mitigations required.
o Time Period: Short to mid-term.

o Alteration of hydrological system.

o Displacement of fauna through loss of habitat.
¢ Increased noise.

e Landuse change.

¢ Traffic congestion.

¢ Social conflicts.

e Result: Intermittent mitigations required.
e Time Period: Short to mid-term.
Significant Positive Impacts e More jobs and business opportunities.

o Multiplier effects on the local economy.
¢ Result: Need only enhancements.

¢ Time Period: Short to long-term.

Minor

Operational Phase
Significant Negative e Water pollution by sewage effluents.
Impacts Major ¢ Increased traffic volumes.

« Result: Mitigation measures required.
e Time Period: Short to mid-term.

¢ Air pollution.

¢ Increased noise level.

Minor ¢ Increased peak flow discharges.

e Result: Intermittent mitigation measures required.

e Time Period: Short to mid-term.

Significant Positive Impacts . e Aesthetic improvements to Tasi Tolu area.

¢ Enhanced terrestrial and lake ecology.

e Generation of jobs and business.

e Land value appreciation.

e Increase in housing, commercial and institutional
development.

e |mprovements in standard of living.

¢ Increased Gross Domestic Product (GDP) of the
country.

e Increased tourist arrival.

o Result: Need only enhancements.

¢ Time Period: Short to long-term.

ASPEC/Pelican(EIA-TimorLeste)/2016 1-6
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1.7.1  Potential Social Impacts

. The potential social impacts are shown in Table 1.7.2. The main impacts will likely
be in the pre-construction phase when the Government will resettle the
communities living within the Project site. During the construction and operational
phases, the influx of migrant workers to work in the Project may cause social
conflicts with the local population around the area.

Table 1.7.2: Potential Social Impacts during Project Development

Phase Impacts
Pre-Construction Relocation
» Relocation could cause some psychological impacts among the affected
villagers.

¢ As the Government will provide the area free of encumbrances to the
PP, the scope of work will not include the relocation aspects in the EIS
and EMP.

Construction Public Amenities and Services

o Influx of migrant workers will increase pressures on existing amenities
and services.

Public Health and Safety

¢ Noise and air pollution from construction activities will affect the workers.

o Poor sanitation coupled with inadequate waste disposal facilities will
affect both workers and local community health.

Social Conflicts

e Conflicts may arise between local residents within the 3-km ZO! and
migrant workers due to differences in social behaviours and way of life.

« Job competition and social ills will likely to be sources of social conflicts.

Operation Social Conflicts

¢ Tranquillity and way of life affected by arrival of “outsiders”.

ASPEC/Pelican(EIA-TimorLeste)/2016 1-7
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1.8 MITIGATION MEASURES

. Since there is no significant impact environmentally during the pre-construction
phase, no mitigation measure is required.

) The mitigation measures for the potential negative impacts identified during
construction and operational phases, are described in Tables 1.8.1 — 1.8.2
respectively.

1.8.1 Mitigation Measures for Potential Social Impacts

. Table 1.8.3 provides the mitigation measures for socio-economic impacts. The
mitigation measures are based on employment opportunities, stakeholder
engagement, public safety and health and the economy.

ASPEC/Pelican(EIA-TimorLeste)/2016 1-8
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Table 1.8.1: Summary of Potential Significant Environmental Impacts and Mitigation Measures during Construction Phase
. e e Monitoring e .
Project Activity Pot-entlal Significant Mitigation Measures Mitigation Sampling Location/ Monitoring Parameters/ Limits Frequency/ Mltlgat.lo_n .
Environmental Impact Cost (USD) i Responsibility
Responsibility
« Mobilisation by Geology Geomorphology and Geology $100,000 | «» No sampling required. « Weekly « Contractor
contractors e Disturbance to the natural | e Spraying of shotcrete to control rock falls, surface erosion, inspection by
e Labour recruitment slopes through excavations progressive disintegration of exposed bedrock and infiltration of Environmental
« Setting up base and other such activities may | surface water into the rock cut. Officer (EO).
camp and site cause slope slumping and | « Concrete buttresses to support overhanging rock blocks.
office failure, depending on the local | , potentially loose blocks to be secured by applying various
« Mobilisation of geological strikes and dips of |  rginforcement techniques such as the installation of dowels,
construction the Alieu Formations at the | roci bolts of rock anchors.
equipment and site. e Removal of unstable rock areas and replacement with
machinery reinforced wall.
e Construction of the « Surface water to be diverted away from the cut slopes.
jetty » Horizontal or inclined subsurface drains drilled into the slope
¢ Land clearing cuts will reduce the groundwater level within and prevent build-
¢ Biomass removal up of excess water pressure.
¢ Demolition of Soil Erosion Soil Erosion and Sedimentation $20,000 » Condition of stockpile area. e Daily « Contractor
remnant squatter | ¢ Soil erosion has been | e Minimise earthworks during the rainy season. « BMPs implemented. inspection by
houses identified as important during | « Implement best management practices (BMPs) in Erosion and » Water to be sampled monthly at the outlets of silt traps. The parameters to | Environmental
» Earthwork and earthworks and construction, |  Sediment Control Plan (ESCP). be analysed and its limits are provided below: Officer (EO).
platform formation which may affect water quality | Turfing to stabilise exposed areas. — o Monthly
e Earthworks in the lakes and sea. . . . Parameter Limits discharge
a TS e Runoff control including earth drain, check dam, temporary - irg
sculpturing and berm drain and temporary slope drain to be constructed and Total Suspended Solid (TSS) <50 mg/t sampling by
shaping the golf well-maintained. Turbidity <250 NTU Environmental
course .  Erosion control including use of covers, such as plastic sheets, Officer (EO).
* General piling and turfing and planting, buffer strips and surface roughening. * Quarterly
st.ructurai\l vYorks ¢ Sediment control includes building the long bund, check dams, |nsgectlon by
* Final finishing and silt fence, silt traps and wash trough to be constructed before Environmental
landscape commencement of the construction phase. gc?::&::r?t
* Monitoring total suspended solid (TSS) and turbidity at (EnvMC).

discharge points of silt traps.

ASPEC/Pelican(EIA-TimorLeste)/2016
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. . r e Monitoring s
t
Project Activity Potential Significant Mitigation Measures Mitigation Sampling Location/ Monitoring Parameters/ Limits Frequency/ Mitigation
Environmental Impact Cost (USD) o Responsibility
Responsibility
» Mobilisation by Water Quality Water Pollution $30,000 | Ambient Water Quality (for Tasi Tolu Lakes) o Quarterly « Contractor
contractors ¢ Silt and sediment have been | e Implement all mitigation measures proposed for soil erosion. « Water sampling points: monitoring by
o Labour recruitment | identified as the main | e Stockpile of fine materials to be sited away from any EnvMC

e Setting up base
camp and site
office

o Mobilisation of
construction
equipment and
machinery

e Construction of the
jetty

o Land clearing

e Biomass removal

e Demolition of
remnant squatter
houses

e Earthwork and
platform formation

o Earthworks,
sculpturing and
shaping the golf
course

* General piling and
structural works

o Final finishing and
landscape

(Cont'd)

pollutants.

o Accidental leaks and spills
from new and used oil, fuel
and chemical storage sites
affect the aquatic resources
and groundwater.

¢ Inadequate waste
management could also cause
water pollution.

watercourses and lakes.

« Piling works at proposed jetty to be carried out carefully to
minimise sediment plume effect.

« Manage all chemicals, fuel, machine oil and scheduled wastes
on-site within proper storage spaces.

« Adequate construction and domestic waste bins to be provided.

¢ All solid wastes to be disposed off at a designated waste
disposal area within the Project site before being taken to a
designated landfill.

» Waste segregation to be carried out and clearly labelled.

e Prohibit disposal of waste generated on-site into drains and the
lakes.

e Temporary sanitary facilities to be provided at the base
camp(s), site office and other strategic locations within the
working area(s) and to be de-sludged regularly.

« Kitchens or canteens to be fitted with oil and grease traps with
regular maintenance.

« All scheduled wastes to be managed properly e.g. collected in
durable containers with proper labels for neutralisation or
treatment.

o Conduct regular water quality monitoring.

Lake Saltwater Sampling

Points Coordinates
LW1 (Lake C) $8.56623° E125.51079°
LW2 (Lake B) $8.56587° E125.50720°
LW3 (Lake A) $8.56198° E125.49990°

« As the lake water quality will take some time to stabilise with rehabilitation,
it is recommended that the lake water shall be comply with the baseline

water quality as shown below.

Monitoring parameters/limits (baseline):

p o Limits (Baseline)®
arameter
Lake A (LW3) Lake B (LW2) Lake C (LW1)

Temperature 37.0 37.8 36.5
;I’T(_);aSI)Suspended Solid 23 66 31
Dissolved Oxygen (DO) 6.3 4.7 5.1
pH 7.99 8.48 8.40
Salinity 35.0 48.7 50.2
Conductivity 41 51 54
Oil and Grease (0&G) ND (<0.5) ND (<0.5) ND (<0.5)
Phenol ND (<1.0) ND (<1.0) ND (<1.0)
Faecal Coliform Absent Absent Absent
Mercury (Hg) ND (<0.8) ND (<0.8) ND (<0.8)
Cadmium (Cd) ND (<2.0) ND (<2.0) ND (<2.0)
Chromium (V1) (Cr*") ND (<5.0) ND (<5.0) ND (<5.0)
Copper (Cu) 24 28 12
Arsenic (As) ND (<1.0) ND (<1.0) ND (<1.0)
Lead (Pb) ND (<10.0) 18.7 ND (<10.0)
Zinc (Zn) 150 42 18
Cyanide (CN) ND (<10.0) ND (<10.0) ND (<10.0)
Ammonia 64.0 64.4 355
Nitrite (NO;") 69.3 135 69.7
Nitrate (NO3) 361 140 283
Total Phosphorus ND (<90) 104 282
Turbidity -
Phosphate™ 75 uglL

Note:

(i) Parameters shown in the table above are analysed for ambient lake water quality.

(i) Limits values shown in the table above are baseline findings.

(iii) Limits value for phosphate is adopted from Class 2 of Malaysia Marine Water

Quality Criteria and Standards (MWQCS).
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TIBAR-TASI TOLU, TIMOR-LESTE
Qs i Monitoring i
Project Activity Pot_entlal Significant Mitigation Measures Mitigation Sampling Location/ Monitoring Parameters/ Limits Frequency/ Mltlgat!o_n .
Environmental Impact Cost (USD) s Responsibility
Responsibility
¢ Mobilisation by Water Qualit Water Pollution (contd) | Ambient Marine Water Quality (for Coastal) e Quarterly « Contractor
contractors « Silt and sediment have been | ¢ Implement all mitigation measures proposed for soil erosion. « Water sampling points: monitoring by
o Labour recruitment | identified as the main | « Stockpile of fine materials to be sited away from any EnvMC

¢ Setting up base
camp and site
office

o Mobilisation of
construction
equipment and
machinery

¢ Construction of the
jetty

e Land clearing

¢ Biomass removal

o Demolition of
remnant squatter
houses

» Earthwork and
platform formation

e Earthworks,
sculpturing and
shaping the golf
course

e General piling and
structural works

« Final finishing and
landscape

(Cont'd)

pollutants.

o Accidental leaks and spills
from new and used oil, fuel
and chemical storage sites
affect the aquatic resources
and groundwater.

¢ Inadequate waste
management could also cause
water pollution.

(Cont'd)

watercourses and lakes.

¢ Piling works at proposed jetty to be carried out carefully to
minimise sediment plume effect.

* Manage all chemicals, fuel, machine oil and scheduled wastes
on-site within proper storage spaces.

* Adequate construction and domestic waste bins to be provided.

¢ All solid wastes to be disposed off at a designated waste
disposal area within the Project site before being taken to a
designated landfill.

» Waste segregation to be carried out and clearly labelled.

» Prohibit disposal of waste generated on-site into drains and the
lakes.

e Temporary sanitary facilites to be provided at the base
camp(s), site office and other strategic locations within the
working area(s) and to be de-sludged regularly.

« Kitchens or canteens to be fitted with oil and grease traps with
regular maintenance.

¢ All scheduled wastes to be managed properly e.g. collected in
durable containers with proper labels for neutralisation or
treatment.

« Conduct regular water quality monitoring.

(Cont'd)

Coastal Water Sampling

Points Coordinates Points Coordinates
SWi1 $8.54759° E125.51584° SW3 S$8.55572° E125.48918°
Sw2 $8.55638° E125.50647° Sw4 S$8.55505° E125.49918°

« Monitoring parameters/limits:
Parameter” Limits® Parameter” Limits®
Temperature £°C increase over Mercury™ 0.16 (0.04) pg/L
maximum ambient (Hg)
Total Suspended | 50 mg/L (25 mg/L) or Cadmium™ 2 (3) ug/L
Solid (TSS)™ <10% increase in (Cd)
seasonal average,
whichever is lower
Dissolved Oxygen 5 mg/L Chromium 10 pg/L
(DO) V1) (cr®)
pH - Copper (Cu) 2.9 ug/l.
Salinity - Arsenic™ 20 (3) pg/L
Total phosphorus - (As)
Conductivity - Lead (Pb) 8.5 pg/L
Turbidity - Zinc (Zn) 50 pg/L
Oil and grease 0.14 mg/L Cyanide 7 ug/L
(0&G) (CN)
Phosphate 75 ug/l Ammonia 70 pg/L
Phenol 10 ug/L Nitrite (NO7) 55 pg/L
Faecal Coliform™ 100 MPN/100 mL Nitrate (NO3) 60 ug/L
(70 MPN/100 mL)

Ambient Water Quality (for Jetty only)

« Water sampling points:

Coastal Water Sampling

Points Coordinates Points Coordinates
Jwi1 $8.55577° E125.50344° JW3 $8.55703° E125.50587°
Jw2 S$8.55526° E125.50543° Jw4 $8.55743° E125.50388°

« Monitoring parameters/limits:
Parameter® Limits™

Total Suspended
Solid (TSS)™

50 mg/L (25 mg/L) or <10% increase in seasonal average,
whichever is lower

Note:

(i) Parameters shown in the table above are for ambient marine water quality.
(i) Limits values shown in the table above are adopted from Class 2 of Malaysia
Marine Water Quality Criteria and Standards (MWQCS).

(i) MWQCS values in parenthesis are for coastal and marine water where seafood
for human consumption is applicable.
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TIBAR-TASI TOLU, TIMOR-LESTE
Potential Significant . Mitigation . . L - Monitoring Mitigation
Project Activity . Mitigation Measures Sampling Location/ Monitoring Parameters/ Limits Frequency/ .
Environmental Impact Cost (USD) L Responsibility
Responsibility

» Mobilisation by Air Quality Air Pollution $50,000 | Ambient Air Quality * Quarterly « Contractor

contractors e Temporary and localised dust | e As the Project area is dry for at least half the year, wet « Air quality measurement points: monitoring by
¢ Labour recruitment and air pollution  from suppression is the best method. These include: water bowsing EnvMC.
« Setting up base construction activities, | on untarred roads; having wash troughs at the egress and Points Coordinates

camp and site transportation, material ingress junctions; and sand stockpile areas. A1 $8.56014° E125.51417°

office handling and  stockpile | « For other stockpile areas, to cover the materials on-site with A3 $8.55946° E125.49766°
« Mobilisation of materials. tarpaulin/plastic sheet. A5 $8.56853° E125.51466°

construction e Minor and offensive odour | « Immediate turfing of bare soils after site clearing and

equipment and caused by unsanitary | earthworks. « Monitoring parameters/limits:

machinery cor(;ditionTI 3‘:‘32 as ?irty toilets | o Compact the bare and loose soil surfaces immediately after Parametor® Limits®
* Qonstruction of the and uncoflecied wastes. clearing. ) . PMys 25 pg/m® over an averaging time of 24 hour (99" percentile)

jetty « Provision of temporary hoarding or barriers. M 50 na/m? — Y T 0

. ; 10 pg/m” over an averaging time o our (99" percentile)

e Land clearing « Tree planting and landscaping at the buffer areas to serve as
« Biomass removal dust screens. Note:
¢ Demolition of e Proper schedule for solid waste collection to avoid stench () Parameters shown in the table above are for ambient air quality.

remnant squatter production. (i) Limits values shown in the table above are adopted from WHO Air Quality

houses e Large scale land clearing for golf course development to be Guidelines for Particulate Matter.
o Earthwork and planned properly to reduce dust.

platform formation ¢ Practise good standard operating procedures (SOP) such as:
e Earthworks, (i) Turn off idle machinery or vehicles to reduce gaseous

sculpturing and emissions.

shaping the golf (i) Carry out regular maintenance and frequent servicing of

course construction vehicles. _
e General piling and (i) Cover vehicles transporting earth materials by tarpaulin.

structural works (iv) Transport of earth to be scheduled to non-peak hours.
o Final finishing and (v) Spoils spilled on public roads to be immediately cleared.

landscape (vi) Impose speed limit.
(Cont'd) (vii) Provision of personal protective equipment (PPE) to the

workers.
(viii) Burning of wastes is strictly prohibited.
o Address all public complaints.
e Carry out regular air quality monitoring.
Hydrology and Drainage Hydrology $10,000 « No sampling required. o Weekly o Contractor
e Localised ponding may occur | « Provide temporary drainage systems to divert high flows to inspection by
because of earthworks and | detention ponds or the lakes when they are yet to be Environmental
rehabilitation of the lakes. rehabilitated. Officer (EO).

o Silt traps and earth drains to be constructed before earthwork
commencement.
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TIBAR-TASI TOLU, TIMOR-LESTE CHAPTER 1
. s s Monitorin S
Project Activity EPot.entlaI Significant Mitigation Measures Mitigation Sampling Location/ Monitoring Parameters/ Limits Frequenc)?l Mltlgat.lo-n .
nvironmental Impact Cost (USD) Responsibility Responsibility
¢ Mobilisation by Noise Level Noise Level $100,000 Noise Level e Quarterly o Contractor
contractors o Minor noise impact to the | « Noise is a pulse and goes off immediately once it is sounded. . Noise level measurement points: monitoring by
o Labour recruitment nearest tourism sites (i.e. St However, as many machinery will be used at different times, EnvMC.
¢ Setting up base Paul's Holy House and the | the din may affect visitors to the tourism and religious sites. The Points Coordinates
camp and site Pope Monument) is expected mitigation measures include: N1 $8.56014° E125.51417°
office due to use of machinery and | (i) Phase out development or schedule construction works, (if N3 $8.55946° E125.49766°
« Mobilisation of traffic. possible no work on Sundays). N5 $8.56853° E125.51466°
construction o Effects of loud noises to the (i) Erect hoardings and noise reducing barriers along the
equipment and workers carrying out perimeter of the Project site. « Monitoring parameters/limits:
machinery construction activities could be |  (jii) Retain vegetative buffers around the Project site as natural ym—— —
« Construction of the | @ problem. noise attenuators. _ : I
jetty (iv) Confine construction work to day time. bea E:Sg?;gvégg;rgz nggj:;%eg;;a::g‘:gexga limit of
e Land clearing (v) Maintain all vehicles and machinery at optimum operating with a time base of 16 hours
¢ Biomass removal conditions. L10, Lso, Loo, Lmins Lmex -
 Demolition of (vi) Provide workers with PPE i.e. ear mufflers and abide by
remnant squatter World Health Organisation’s (WHOQO) publication on Note:
houses Occupational Exposure to Noise: Evaluation, Prevention (i) Parameters shown in the table above are for ambient noise.
« Earthwork and and Control. (i) Limits value§ shovyn i.n the ta'ble abqve are adopted from WHO Guideline Values
platform formation (vii) Work in high noise environment to be done in shifts. for Community Noise in Specific Environments.
« Earthworks, (viii) Implement traffic management and traffic control measures
sculpturing and ¢ Address all public complaints.
shaping the golf o Carry out regular noise monitoring.
course Marine Ecology Marine Ecology $50,000 Marine Ecology o Half yearly » Contractor
 General piling and | e Land clearing, earthworks and | e Implement all mitigation measures proposed for soil erosion, « Marine ecology monitoring points: monitoring by
structural works construction of the floating jetty water quality and waste generation. EnvMC.

¢ Final finishing and
landscape
(Cont'd)

will cause re-suspension of silt
in the seabed and erosion from
the beaches that can affect the
corals.

¢ Anchors from shipping vessels
could destroy the corals.

¢ Spilled/leaked oil and
chemicals could contaminate
the seawater.

e Leaking sewage and sullage
may cause algal blooms.

e Disposal of solid waste in the
sea may lead to water pollution
and death of large sea animals

if ingested.

e Collection of corals and marine
organisms could cause
damage.

e Provision of silt traps and silt curtain on land to reduce silt from
flowing into the sea.

e Use silt curtains around piling works during jetty construction to
help control the spread of re-suspended silt.

¢ Loading and unloading of materials and equipment to be done
with care, so as not to disturb unnecessarily large areas of the
beach.

« Materials spilled onto the Rua Terra Santa have to be taken
away immediately.

» For shipping vessels, to ensure they dock only at certain areas
away from any corals areas.

« Spill kits to be kept on floating jetty.

e Penalties such as fines to be imposed to dissuade workers
from littering.

* Workers are prohibited from fishing and hunting at the
nearshore waters.

Coral Reef Phytoplankton and Zooplankton

Points Coordinates Points Coordinates
T1 S 8.55743° E 125.50452° B1 $8.54759° E125.51584°
T2 S 8.55678° E 125.50447° B2 S$8.55638° E125.50647°
T3 S 8.55722° E 125.50043° B3 S$8.55572° E125.48918°

T4 S 8.55588° E 125.50070°

T5 S 8.55450° E 125.48945°

T6 S 8.55477° E 125.48993°

T7 S 8.55547° E 125.49722°

T8 S 8.55527° E 125.49807°

« No specific compliance limits/standard for the marine ecology monitoring. The
monitored marine components will be benchmarked against the baseline findings.

» The marine ecology components during monitoring are:

Marine
Component

Analysis/Observation®

Phytoplankton .
and Zooplankton | o

Density.

Species Diversity.

Coral Reef .
rubble.

Percentage cover of live corals, dead coral, rock, sand and

* Observation on coral bleaching, broken or damaged corals.
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CHAPTER 1
TIBAR-TASI TOLU, TIMOR-LESTE
. L e s Monitoring e e
Project Activity E:?/ti?:::esnltgarl‘lr:::::t Mitigation Measures gno' :?ng’g) Sampling Lgcationl Monitoring Parameters/ Limits Frequer_1c_y! ReZI::)gna;ilt(:iTi ty
Responsibility
« Mobilisation by Terrestrial Ecology Terrestrial Ecology $500,000 | e No sampling required. « Half yearly ¢ Contractor
contractors « Although the terrestrial habitat | e Any major wildlife displaced or encountered shall be recorded inspection by
e Labour recruitment is not rich with low numbers of and immediately coniact the relevant authority to relocate them « When carrying out marine resources management, the following have to EnvMC.
« Setting up base wildlife, nevertheless, removal to safe areas. be complied with:
camp and site of scrub vegetation will cause | « The hills at the background will be reforested. (i) UNTAET Regulation 2000/19 on Protected Places.
office some digruptions to the wildlife | o Replant native vegetation around the Project site. (i) Decree Law No. 26/2012 Environmental Basic Law, Article 27.
« Mobilisation of that is sill there. | « Provide hoardings wherever necessary. (i) UNTAET Regulation 2000/17 on the Prohibition of Logging
construction * Destruction of existing habitat | | Signages and posters placed at the worker camps to inform Operations and the Export of Wood from East Timor.
equipment and with removal of plants and workers not to harass the animals. (iv) Draft Decree Law on Biodiversity dated March 2012.
machinery f°_°d sources. (v) Draft Decree Law on Forest Management, Draft 6.
« Construction of the | ¢ Disturbance ~ caused by (vi) National Biodiversity Strategy and Action Plan (2011 — 2012).
jetty constrfjctlon noise. o (vii) Forestry Sector Policy Goal Objective and Strategy.
« Land clearing » Poaching and human-wildlife
« Biomass removal conflicts.
» Demolition of Lake Ecology Lake Ecology - No sampling required, already covered under ambient water quality. « Half yearly » Contractor
remnant squatter e Excavated materials from | e Implement all mitigation measures proposed for soil erosion Limits in terms of lake management are not provided as no limits were inspection by
houses Lakes A and C may contain and water quality seen in the following laws and regulation (however compliance will be EnvMC.
« Earthwork and heavy metals. « Re-stocking the lakes with appropriate organisms and fish to based on it):
platform formation | * Lake rehabilitation will improve restore the ecological balance. (i) UNTAET Regulation 2000/19 on Protected Places.
o Earthworks, the aesthetic value of the (i) Decree Law No. 26/2012 Environmental Basic Law, Article 27.
sculpturing and Project area. (iii) Draft Decree Law on Biodiversity dated March 2012.
shaping the golf (iv) National Biodiversity Strategy and Action Plan (2011 — 2012).
course Infrastructure and Utilities Infrastructure and Utilities $10,000 No sampling required. « Monthly o Contractor
* General piling and | 4 Road damage and congestion |  Repair damaged roads immediately. inspectionby | o pp
structural works due to heavy equipment, | « Place proper signage to inform other road users of construction Environmental
e Final finishing and construction materials occurring ahead. Officer (EO).
landscape transport. o Regular road cleaning of spilled dirt to be carried out at the
(Cont'd) e Increase demand for electricity | roads.
and potable water. « Impose maximum load limit.
Landuse Landuse $5,000 No sampling required. « Monthly e Contractor
e Increased  pressures  on |  Ensure good traffic management at all times. inspection by e PP
existing infrastructure  and | « Rapid response to mishaps, accidents, damage to property and Environmental

services especially at the
northeast quadrant (NEQ) of
Zone of Impact (ZOl).

« Possible difficuities of access
to religious, recreational or
residential houses, will cause
distress.

even road rage.
¢ Provide alternative transport routes if needed.

¢ Provision of alternative ingress/egress for scheduled entry to
religious, recreational and residential houses.

Officer (EO).
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i e Monitoring s
Project Activity E:?/ti::rt::'nleiltirlurrl: ::ct:t Mitigation Measures (I:v: :tg(aL:I;S) Sampling Location/ Monitoring Parameters/ Limits Freque|:|c_y-/ Rensg:)gria‘st;g;:i ty
Responsibility
» Mobilisation by Tourism Tourism $5,000 « No sampling required. « Monthly « Contractor
contractors « Disruptions to tourist areas. « Provision of alternative entries into the religious and tourist inspection by o PP
¢ Labour recruitment sites if needed (e.g. St Paul's Holy House and the Pope Environmental
« Setting up base Monument) because of heavier traffic flow causing congestions. Officer (EO).
camp and site * Provide areas for sea vessels to anchor and berth away from
office dive spots, and areas of active works for the jetty.
* Mobilisation of » Signages, sea buoys, routing and markers for construction
construction vessels to be provided.
equipment and » Implement BMPs for air, noise, ecology and land and sea traffic
machinery to reduce the general impact on the land and marine
¢ Construction of the environmental quality, so as not to disrupt the tourists using the
jetty beach and dive areas.
e Land clearing Traffic Traffic $1,000 « No sampling required. « Monthly o Contractor
¢ Biomass removal » Occasional traffic congestion. » Plan, schedule and control trips of road loaders, tractors, etc. to inspection by
e Demolition of « Higher risk of traffic accidents. avoid peak road hours. Environmental
remnant squatter e Positioning flagmen at suitable locations to indicate traffic Officer (EO).
houses diversion, if any.

o Earthwork and
platform formation

e Earthworks,
sculpturing and
shaping the golf
course

» General piling and
structural works

« Final finishing and
landscape

(Cont'd)

e Minimum of two flagmen at suitable locations or temporary
traffic lights to be installed to control traffic movement.
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. o e e Monitoring e e
. . Potential Significant . Mitigation . : . - Mitigation
Project Activity Environmental Impact Mitigation Measures Cost (USD) Sampling Location/ Monitoring Parameters/ Limits Frequel_'lc.y.l Responsibility
Responsibility
« Mobilisation by Waste Generation Waste Generation $20,000 | « No sampling required. However, site inspection will be conducted: o Daily » Contractor

contractors

e Labour recruitment

e Setting up base
camp and site
office

« Mobilisation of
construction
equipment and
machinery

o Construction of the
jetty

¢ Land clearing

« Biomass removal

e Demolition of
remnant squatter
houses

e Earthwork and
platform formation

¢ Earthworks,
sculpturing and
shaping the golf
course

e General piling and
structural works

e Final finishing and
landscape

(Cont'd)

Biomass

e left to decompose naturally
but not in contact with water,
which will cause leaching of
organic compounds.

Spoils from the Site

e Exposed spoils may result in
windblown dust.

e Spoil materials may contain
heavy metals and nutrients.
They have to be tested before
used as refined fills.

Construction and Demolition

(C&D) Wastes

e Rusted steel and decomposed
wood may contaminate runoff.

e They are also hazards in
working areas, and have to be
disposed off properly.

Scheduled/Hazardous Wastes

e Water pollution may occur if
discharged directly into water
bodies.

e Workers may be exposed via
direct contact due to improper
handling or storage.

Municipal Solid Wastes

e Improper management  of
wastes may lead to water
poliution, odour and public

health impacts.

e Uncollected solid waste may
attract pest/scavengers.

e Open burning may trigger air
pollution and health problems.

Sewage

« Untreated sewage may
contaminate runoff and water
bodies.

e Faecal coliform contained in
sewage may spread water-
borne diseases to humans.

Biomass

¢ Generally sold if there is commercial value.

o Unsold biomass to be stored on-site at designated stockpile
areas to decompose naturally.

e Burning of biomass is prohibited.

Spoils

» Excess spoils to be used for landscaping and reforestation
works.

Construction and Demolition (C&D) Wastes

¢ All C&D wastes to be segregated and stored at designated
temporary storage area(s) on-site.

Scheduled/Hazardous Wastes

» Disposal of scheduled/hazardous wastes into water bodies is
strictly prohibited.

o Scheduled/hazardous wastes to be stored in containers which
are compatible, durable and able to prevent spillage and
leakage.

¢ The storage area to be built away from water bodies.

¢ Scheduled/hazardous waste containers to be clearly labelled
with date generation, contact details of waste generator and
waste characteristics.

¢ Bunded storage area containing scheduled/hazardous wastes
to be designed, constructed and maintained adequately to
prevent spillage or leakage and to be sheltered or roofed or
covered with suitable material.

¢ Scheduled/hazardous waste management to be carried out by
trained personnel.

¢ An accurate and up-to-date inventory of scheduled/hazardous
wastes to be prepared and kept for a period of three years.

e The hazardous wastes to be disposed off at a secured landfill
or facility approved by the local government.

¢ PPE to be provided for the personnel handling the hazardous
wastes.

o Emergency spill kits to be provided on-site to facilitate clean-up.
Contaminated materials to be treated as hazardous wastes.

Municipal Solid Waste

¢ Adequate bins to be provided at strategic locations in Project
site.

» Waste to be disposed off at the Tibar Landfill.

» Regular housekeeping at workers quarters and construction
site.

¢ Prohibition of open burning of solid waste.

Sewage

« Provision of temporary sanitary facilities at strategic locations
within working area(s).

« Regular desludging and maintenance of sanitary facilities.

Component Observation Inspec-t fon Compliance
Location
Solid Waste e General cleanliness. ¢ Atbase Decree Law
Management o Number of bins camp, site No.26/2012
provided and adequacy. office and Environmental
active work Basic Law
areas. Article 39.
Biomass and o Condition of stockpile * At designated -
Spoil area(s). stockpile
Management » BMPs implemented. areas.
Hazardous/ » Waste disposal at o At storage Decree Law No.
Scheduled designated scheduled areas for 26/2012
Waste waste disposal area. scheduled Environmental
Management e Visual inspecﬁon of wastes. Basic LaW,
storage condition. « At active Article 42.
« Signs of oil spill. work areas.
Sanitation o Adequacy of toilet o At the base o Decree Law
Facilities facilities. camp and No. 26/2012
o Treatment system site office. Environmental
installed with effluent Basic Law,
discharge limits: Article 41.
(i) Biochemical * Malaysian
Oxygen Demand Sewerage
(BOD): 50 mg/L Industry
(ii) TSS: 100 mg/L Guidelines.

inspection by
EO

e Quarterly
inspection by
EnvMC
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Table 1.8.2: Summary of Potential Significant Environmental Impacts and Mitigation Measures during Operational Phase

i e Monitoring e
Project Activity Pot.entlal Significant Mitigation Measures Mitigation Sampling Location/ Monitoring Parameters/ Limits Frequency/ Mltlgat_lo.n X
Environmental Impact Cost (USD) o Responsibility
Responsibility
« Project operations | Water Pollution Water Pollution $20,000 | Ambient Water Quality (for Tasi Tolu Lakes) e Quarterly PP

o Maintenance of
the golf course
and landscape
features

¢ Maintenance of
lakes

¢ Maintenance of
infrastructure,
utilities and
facilities

Integrated Mixed Development

e Wastewater from operational
activities will be the main
source of water pollution.

* Brine from desalination plant
may impact the sea organisms.

Golf Course Development

o Fertiliser and pesticide runoff
in large amounts could leach
and cause eutrophication of
the lakes.

Hospital Development

o Hospital wastewater discharge
without treatment will be a
main concern as it contains
antibiotic-resistant bacteria
(ARB).

» Discharging harmful chemicals
(i,e. x-ray contrast agents,
disinfectants, etc.) will impact
the aquatic ecosystem
adversely.

Integrated Mixed Development

* Regular maintenance and inspection of all piping and
wastewater treatment systems.

» Monitoring of sewage treatment plants’ (STPs’) effluent quality
and performance.

Golf Course Development

¢ Implement pest management.

» Proper selection and use of chemicals with low leaching
potential index and without organochlorines.

e Limit applications of fertilisers and pesticides and to ensure
there is no direct release into water bodies.

» Record periods of fertilising, pest and weed control activities.

e Training given to employees on fertiliser and pesticide
applications.

» Proper storage and management of pesticides and fertilisers.

» Provide only enough irrigation water to a depth just below the
root system to minimise leaching.

» Select suitable turf grass to minimise application of fertilisers,
pesticides and water.

» Use of weed-free plants.

» Conduct groundwater and surface water quality monitoring.

Hospital Development

e Conduct regular maintenance and inspection of hospitat
wastewater storage and piping system.

e Provision of a hospital wastewater treatment plant, if
necessary.

» Provision of an on-site incinerator for clinical wastes.

« Water sampling points:

Lake Saltwater Sampling

Points Coordinates
LW1 (Lake C) $8.56623° E125.51079°
LW2 (Lake B) 58.56587° E125.50720°
LW3 (Lake A) $8.56198° E125.49990°

« As the lake water quality will take some time to stabilise even with
rehabilitation measures, it is recommended that the lake water shall be
complied with the baseline water quality during the first three years of the

operational phase.

Monitoring parameters/limits (baseline):

Parameter®

Limits (Baseline)™

Lake A (LW3) Lake B (LW2) Lake C (LW1)

Temperature 37.0 378 36.5
;I‘_I?éasl)Suspended Solid 23 66 31
Dissolved Oxygen (DO) 6.3 4.7 5.1
pH 7.99 8.48 8.40
Salinity 35.0 48.7 50.2
Conductivity 41 51 54
Oil and Grease (O&G) ND (<0.5) ND (<0.5) ND (<0.5)
Phenol ND (<1.0) ND (<1.0) ND (<1.0)
Faecal Coliform Absent Absent Absent
Mercury (Hg) ND (<0.8) ND (<0.8) ND (<0.8)
Cadmium (Cd) ND (<2.0) ND (<2.0) ND (<2.0)
Chromium (V1) (Cr*") ND (<5.0) ND (<5.0) ND (<5.0)
Copper (Cu) 24 28 12
Arsenic (As) ND (<1.0) ND (<1.0) ND (<1.0)
Lead (Pb) ND (<10.0) 18.7 ND (<10.0)
Zinc (Zn) 150 42 18
Cyanide (CN) ND (<10.0) ND (<10.0) ND (<10.0)
Ammonia 64.0 64.4 35.5
Nitrite (NOy) 69.3 135 69.7
Nitrate (NO3) 361 140 283
Total Phosphorus ND (<90) 104 282
Turbidity -
Phosphate™ 75 pgl/L

Note:

(i) Parameters shown in the table above are for ambient lake water quality.
(i) Limits values shown in the table above to be comply with the baseline findings.

(iii) Limits value of phosphate is adopted from Class 2 of Malaysia Marine Water
Quality Criteria and Standards (MWQCS).

monitoring by
EnvMC for one
year only for
the indemnity
period
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¢ Maintenance of
the golf course
and landscape
features

« Maintenance of
lakes

¢ Maintenance of
infrastructure,
utilities and
facilities

(Cont'd)

Integrated Mixed Development

o Wastewater from operational
activities will be the main
source of water pollution.

e Brine from desalination plant
may impact the sea organisms.

Golf Course Development

o Fertiliser and pesticide runoff
in large amounts could leach
and cause eutrophication of
the lakes.

Hospital Development

o Hospital wastewater discharge
without treatment will be a
main concern as it contains
antibiotic-resistant bacteria
(ARB).

e Discharging harmful chemicals
(i.e. x-ray contrast agents,
disinfectants, etc.) will impact
the aquatic ecosystem
adversely.

(Cont'd)

Integrated Mixed Development

e Regular maintenance and inspection of all piping and
wastewater treatment systems.

« Monitoring of sewage treatment plants’ (STPs’) effluent quality
and performance.

Golf Course Development

¢ Implement pest management.

o Proper selection and use of chemicals with low leaching
potential index and without organochlorines.

o Limit applications of fertilisers and pesticides and to ensure
there is no direct release into water bodies.

« Record periods of fertilising, pest and weed control activities.

e Training given to employees on fertiliser and pesticide
applications.

¢ Proper storage and management of pesticides and fertilisers.

» Provide only enough irrigation water to a depth just below the
root system to minimise leaching.

e Select suitable turf grass to minimise application of fertilisers,
pesticides and water.

« Use of weed-free plants. .

« Conduct groundwater and surface water quality monitoring.

Hospital Development

e Conduct regular maintenance and inspection of hospital
wastewater storage and piping system.

e Provision of a hospital wastewater treatment plant, if
necessary.

¢ Provision of an on-site incinerator for clinical wastes.

(Cont'd)

« Water sampling points:

Coastal Water Sampling

Points Coordinates Points Coordinates
SW1 $8.54759° E125.51584° SW3 $8.55572° E125.48918°
SwW2 S$8.55638° E125.50647° SW4 $8.55505° E125.49918°

« Monitoring parameters/limits:
Parameter® Limits® Parameter® Limits®™
Temperature <2°C increase over Mercury™ 0.16 (0.04) pg/L
maximum ambient (Hg)
Total Suspended 50 mg/L (25 mg/L) Cadmium™ 2 (3) uglL
Solid (TSS)™ or <10% increase in (Cd)
seasonal average,
whichever is lower
Dissolved Oxygen 5 mg/L Chromium 10 pg/L
(DO) (V) (™)
pH - Copper (Cu) 2.9 ug/lL
Salinity - Arsenic™ 20 (3) pg/L
Total phosphorus - (As)
Conductivity - Lead (Pb) 8.5 ug/L
Turbidity - Zinc (Zn) 50 ug/L
Oil and grease 0.14 mg/L Cyanide 7 pg/L
(0&G) (CN)
Phosphate 75 pgl/L Ammonia 70 pg/L
Phenol 10 pg/L Nitrite (NO2) 55 pg/L
Faecal Coliform™ 100 MPN/100 mL Nitrate (NOs) 60 pg/L
(70 MPN/100 mL)

Note:

(i) Parameters shown in the table above are for ambient marine water quality.

(i) Limits values shown in the table above are adopted from Class 2 of Malaysia
Marine Water Quality Criteria and Standards (MWQCS).

(i) MWQCS values in parenthesis are for coastal and marine water where seafood

for human consumption is applicable.

monitoring by
EnvMC for one
year only for
the indemnity
period

CHAPTER 1
TIBAR-TASI TOLU, TIMOR-LESTE
. . er e Monitoring .
. . Potential Significant i Mitigation . . . _ Mitigation
Project Activity Environmental Impact Mitigation Measures Cost (USD) Sampling Location/ Monitoring Parameters/ Limits Frequer.u.:xl Responsibility
Responsibility
« Project operations | Water Pollution Water Pollution (Cont'd) Ambient Marine Water Quality (for Coastal) e Quarterly e PP
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CHAPTER 1
TIBAR-TAS| TOLU, TIMOR-LESTE
et s Monitoring i .
Project Activity Pot.entlal Significant Mitigation Measures Mitigation Sampling Location/ Monitoring Parameters/ Limits Frequency/ Mltlgat.lo-n i
Environmental Impact Cost (USD) ity Responsibility
Responsibility
« Project operations | Water Pollution Water Pollution (Contd) | Groundwater Quality e Quarterly o PP
« Maintenance of Integrated Mixed Development | Integrated Mixed Development « Groundwater Water sampling points: monitoring by
the golf course e Wastewater from operational | ¢ Regular maintenance and inspection of all piping and : . EnvMC for one
and landscape activities will be the main [ wastewater treatment systems. Points Coordinates year only for
features source of water pollution. « Monitoring of sewage treatment plants’ (STPs’) effluent quality GW1 $8.55891° E125.50387° the'lndemnlty
¢ Maintenance of » Brine from desalination plant and performance. Gw2 $8.55854° E125.49889° period
lakes may impact the sea organisms. | Golf Course Development o L.
* Maintenance of Golf Course Development o Implement pest management. + Monitoring parameters/limits:
infrastructure, * Fertiliser and pesticide runoff | « Proper selection and use of chemicals with low leaching Parameter® Limits Parameter®” Limits
;Jt'h,}!tpfs and in large amounts ccfmd_ leach | potential index and without organochlorines. Enterococcus™ | 0 Number/100 mL Selenium™ (Se) 10 ug/L
(Czﬁl,ldl)e ® ?hnedlaﬁzgse eutrophication of | o | jmjt applications of fertilisers and pesticides and to ensure Arsenic™ (As) 10 pglL Sulphate™ 250 mg/L
Hospital D.evelopment there is no direct release into water bodies. Copper™ (Cu) 2.0 pglL Total Coliform®™ 0 MPN/100 mL
« Hospital wastewater discharge . _I?e(.:o.rd per{ods o: fert|I|S|r|\g, pest and \f/ve:f controldactlwt:ai.’ Cadmium™ (Cd) 5.0 pg/L Manganese™ (Mn) 0.1 mg/L
e Training given to employees on fertiliser and pesticide ) )
without treatment will be a applicagt]ior?s ploy P Lead _(Pt?) Up 0 25 ugll ch(w (Zn) 8 mg/L
main concern as it contains e Proper stora. e and management of pesticides and fertilisers ChmmluT (0 0 po ron® (Fe) 7 03 mgl
antibiotic-resistant bacteria P | 9 - ge P ) h Mercury™ (Hg) 1.0 pglL Conductivity™’ -
(ARB). ¢ Provide only enqug .lrngatlor! water to a depth just below the Nitrate™ (NO3) 50 pgiL Chioride™ 250 mg/L
) ) ul root system to minimise leaching. Total Posticide® 0.50 oL
otal Festicl .
* Dr']SCh,a rgllng' har{n ut ¢ Select suitable turf grass to minimise application of fertilisers, Ho
¢ errllcads_ .(|.fe. tx-r?y c:)n ra_s" pesticides and water. Note:
agen i,thlsm ec ?n Z,Csst;gt\évrln « Use of weed-free plants. (i) Parameters shown in the table above are for groundwater quality.
impact the aquatic : - (i) Sourced from Attachment I, Part A1, Microbiological Parameters of the Decree-
adversely. ¢ Con'duct groundwater and surface water quality monitoring. Law No.5/2009, Licensing Regulations, Sale and Quality of Drinking Water.
Hospital Development‘ ) ) . (iii) Sourced from Attachment |, Part B2. Chemical Parameters of the Decree-Law
 Conduct regular maintenance and inspection of hospital No.5/2009, Licensing Regulations, Sale and Quality of Drinking Water.
wastewater storage and piping system. (iv) Malaysia Environmental Quality Report (EQR) 2015, DOE, 2015.
e Provision of a hospital wastewater treatment plant, if
necessary.
» Provision of an on-site incinerator for clinical wastes.
Air Pollution Air Pollution $10,000 « No sampling required. « Quarterly o PP
Integrated Mixed Development | Integrated Mixed Development inspection by
» Increased number of vehicles | e Maintain green buffer areas between the residential areas as PP for one
will produce more gaseous | natural air filters. year only for
emissions. « Implement traffic control. thelln(;jemmty
* Sewage treatment plant (STP) | « Ensure frequent monitoring of STPs to prevent odours. perio
fallu_re may cause odours. e Ensure good solid waste management and housekeeping
Hospital Development practices at all times.
e Proper disposal of clinical | Hospital Development
wastes needed. » Proper management of clinical waste.
Noise Level Noise Level $5,000 « No sampling required. « Quarterly e PP
e increased noise from traffic | e Impose speed limits to all vehicles to/from the Project site. inspection by
and tourist activities. e Implement traffic control. PP for one
e PP to keep a complaints log book and take action :’::';n%rzzﬁ[y
immediately.
y period
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fertilisers may be harmful to
aquatic organisms in the lakes
causing eutrophication.

¢ Implement mitigation measures and BMPs for water quality.

(i) UNTAET Regulation 2000/19 on Protected Places.
(ii) Draft Decree Law on Biodiversity dated March 2012.
(iii) National Biodiversity Strategy and Action Plan (2011 —2012).

year only for
the indemnity
period

CHAPTER 1
TIBAR-TASI TOLU, TIMOR-LESTE
. o Potential Significant _ Mitigation . . . o Monitoring Mitigation
Project Activity Environmental Impact Mitigation Measures Cost (USD) Sampling Location/ Monitoring Parameters/ Limits Frequer.w.y'l Responsibility
Responsibility
« Project operations | Marine Ecology Marine Ecology $5,000 Marine Ecology « Half yearly e PP
¢ Maintenance of Integrated Mixed Development | Integrated Mixed Development « Marine ecology monitoring points: monitoring by
the golf course » Sewage contamination may | e Regularly maintain and inspect the STPs to prevent leakages EnvMC for one
and landscape have detrimental effects on the and functional failures. Coral Reef Phytoplankton and Zooplankton year only for
features coral reefs. « Brine to be discharged at a location far from coral reefs. Points Coordinates Points Coordinates the indemnity
« Maintenance of « Microalgal blooms in the sea | o Regular marine ecology monitoring. T1 S 8.55743° E 125.50452° B1 | S8.54759° E125.51584° period
lakes may affect marine and human | Golf Course Development T2 S 8.55678° E 125.50447° B2 $8.55638° E125.50647°
e Maintenance of lives. « Implement integrated pest management measures, similar to T3 S 8.55722° E 125.50043° B3 58.55572° E125.48918°
infrastructure, e Hypersaline water from the | the construction phase. T4 S 8.55588° E 125.50070°
utili.t?efs and desalination .plant may affes:t  Minimise use of fertilisers, pesticides and water. T5 S 8.55450° E 125.48945°
facilities corals and disrupt the osmotic | y,¢ita) pevelopment T6 | S 8.55477° E 125.48993°
(cont'd) ?;le?\g??f tﬁfe g?ig‘:rggogiapei:g ¢ Toxic chemicals to be treated in a designated wastewater T7 S 8.55547° E 125.49722°
is too short for proper mixing treatment plant. T8 S 8.55527° E 125.49807°
with seawater. o Clinical solid wastes to have pre-treatment.
Golf Course Development » The components to analyse during monitoring are:
e Usage of fertilisers and Marine . )
pesticides may poliute Component Analysis/Observation
groundwater and lake water. Phytoplankton + Density.
Hospital Development and Zooplankton | o Species Diversity.
* Toxic chemicals and clinical Coral Reef o Percentage cover of live corals, dead coral, rock, sand and
wastes may poison marine rubble.
flora and fauna if leaked to the e Observation on coral bleaching, broken or damaged corals.
sea.
« There are no standard limits for biological components. However, when
carrying out marine resources management, the following have to be
complied with:
(i) UNTAET Regulation 2000/19 on Protected Places.
(ii) Draft Decree Law on Biodiversity dated March 2012.
(iii) National Biodiversity Strategy and Action Plan (2011 — 2012).
Terrestrial Ecology Terrestrial Ecology $10,000 * No sampling required. « Half yearly * PP
Integrated Mixed Development | Integrated Mixed Development « When carrying out terrestrial ecology management, the following have to | inspection by
+ Human-wildlife conflicts. ¢ Signboards to be placed to warn and/or inform visitor on the be complied with: EnvMC for one
« Lights at night throughout the | existence of wildiife. (i) UNTAET Regulation 2000/19 on Protected Places. year only fo_r
development may disturb | e Hunting, poaching and disturbing local wildlife are prohibited. (i) UNTAET Regulation 2000/17 on the Prohibition of Logging Operations | the indemnity
nocturnal wildlife. « Reforestation of hillslopes. and the Export of Wood from East Timor. period
Golf Course Development Golf Course Development (iii) Draft Decree Law on Biodiversity dated March 2012.
e Chemical pollution from | « Oversee turf maintenance and management such as mowing, (iv) Draft Decree Law on Forest Management, Draft 6.
fertilisers and pesticides usage soil aeration, topdressing with sand, and dethatching of the (v) Draft Decree Law on Biodiversity dated March 2012.
may contaminate groundwater turf root zone. (vi) Forestry Sector Policy Goal Objective and Strategy.
and lake water.
Lake Ecology Lake Ecology $5,000 e No sampling required. o Half yearly e PP
« Water poliutants from partially | e« Maintain the efficient functions of the mechanical aeration e When carrying out lake resources management, the following have to be inspection by » Golf Course
treated effluent, pesticides and | system to aid water circulation and oxygenation. complied with: EnvMC forone | Superintendent
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activities and visitors to the
lakes.

e Possible  eutrophication of
Lakes B and C from the golf
course fertiliser runoff.

e Disruption to small fishing
vessels by tourist boats and
services.

o Coral bleaching may occur if
there are excessive leached
pesticides and toxic chemicals.

¢ Berthing and anchoring of vessels to be demarcated clearly
away from rich coral areas.

» Adequate provisions of tourist facilities (e.g. toilets, bathing
areas and waste bins).

s Post signages and enforce strictly the prohibition to collect
corals and marine life.

» Maintain the reforested hillslopes to provide more habitats for
resting and breeding of terrestrial fauna.

« Proper irrigation management to maintain the golf course.

year only for
the indemnity
period

CHAPTER 1
TIBAR-TASI TOLU, TIMOR-LESTE
Qg e Monitorin e e
Project Activity Pot.ent|al Significant Mitigation Measures Mitigation Sampling Location/ Monitoring Parameters/ Limits Frequenc?l Mlt'gat.lo.n .
Environmental Impact Cost (USD) R S Responsibility
esponsibility
e Project operations | Infrastructure and Utilities Infrastructure and Utilities $5,000 » No sampling required. « Half yearly e PP
¢ Maintenance of Integrated Mixed Development | Integrated Mixed Development inspection by  Contractor
the golf course o Increased traffic. « Maintain STPs for efficient treatment of sewage and sullage. EnvMC for one
and landscape e Demand for electricity and | e Upgrade the internal permanent road network wherever year only for
features water may increase during | necessary. the indemnity
« Maintenance of operations of the Project. « Provisions of waste disposal bins. period
lakes e Municipal waste will be | « Proper collection and disposal of residual oil and grease.
¢ Maintenance of disposed off at Tibar Landfill. Golf Course Development
lnf(qstructure, Golf Course Development « Composting of green waste.
:::I(I:li:;tei:sand * Need for golf course irrigation | Hospital Development
) water. ¢ Proper disposal of clinical waste.
(contd) Hospital Development:
¢ Clinical wastes need to be
incinerated and the ash
disposed off to Tibar Landfill.
Tourism Tourism $10,000 | « No sampling required. « Half yearly o PP
e Disruption to the birds and | e Sea and vessel traffic to be managed by the local authorities inspection by
other avians by golf course with the assistance of PP. EnvMC for one
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« Maintenance of
the golf course
and landscape
features

« Maintenance of
lakes

¢ Maintenance of
infrastructure,
utilities and
facilities

(cont'd)

Municipal Solid Waste

e Poor management produces
leachate, odour and generation
of disease vectors.

« Garbage can attract pests and
scavengers.

Scheduled/Hazardous Waste

e Impact on water quality,
aquatic life and occupational
health.

Green Waste

¢ Leachates from decomposing
green wastes may affect
aquatic life if leached into the
lakes.

Sewage

e Mainly generated from
integrated mixed development.

e Poses problems to water

quality and public health if the
STPs fail.

Clinical Waste

e May cause
infectious diseases.

o Safety concerns due to sharps
(from medical instruments).

e Improper  chemical waste
management may result in
hazards to workers, public and
patients.

pathogenic/

Integrated Mixed Development

¢ Disposal of scheduled/hazardous wastes into drainage and
sewerage systems is prohibited.

o Hazardous wastes generated to be stored properly with clear
labelling for final disposal at a secured landfill or any facility
approved by the local authority.

Golf Course Development

» Green waste to be collected, composted and used as soil
conditioners for golf course maintenance.

Hospital Development

« Hazardous wastes to be stored in clearly marked waste bins
with plastic liners.

« Sharps to be disposed off in puncture-proof containers, whilst
chemical liquid wastes can be placed in amber disposal
containers compatible with their hazardous characteristics.

e All containers containing hazardous wastes to be labelled
appropriately with symbol of waste type and weight.

e PPE such as gloves, masks and appropriate footwear to be
provided for personnel handling clinical wastes.

« General waste from hospital can be incinerated and disposed
off at Tibar Landfill through usual waste collection.

» No sampling required. However, site inspection will be conducted:

Component Observation Inspec't fon Compliance
Location
Solid Waste ¢ General cleanliness. o At base Decree Law
Management o Number of bins camp, site No.26/2012
provided and adequacy. office and Environmental
active work Basic Law
areas. Article 39.
Hazardous/  Waste disposal at « At storage Decree Law No.
Scheduled designated scheduled areas for 26/2012
Waste waste disposal area. scheduled Environmental
Management | o Visual inspection of wastes. Basic Law,
storage condition. o At active Article 42.
« Signs of oil spill. work areas.
Sewage

e Sample to be collected at the discharge point of treated effluent.
¢ Parameters to be analysed:

Parameter™ Limits™ | Parameter®” Limits™
Temperature - Oil and grease (0&G) 0.04 mg/L
Ammoniacal 0.3 mg/L
Nitrogen (AN) ’ Total Suspended Solid 50 mg/L
Biochemical (TSS)

Oxygen 3 mg/L Total Coliform 5,000 count/100 mL

Demand (BOD) Faecal Coliform 400 count/100 mL

Chemical Salinity -

Oxygen 25 mg/L Lead (Pb) 0.05 mg/L

Demand (COD) Zinc (Zn) 5 mglL

Dissolved Copper (Cu) 0.02 mg/L

Oxygen (DO) | 35— 7mglL Nitrate (NOs) 7mglL

pH 6-9 Phosphorus 0.2 mg/L
Note:

(i) Parameters shown in the table above are for water quality after treatment.
(i) Limits values shown in the table above are adopted from Class 1I1B of NWQS for

Malaysia.

inspection by
EnvMC for one
year only

CHAPTER 1
TIBAR-TAS|I TOLU, TIMOR-LESTE
e e o Monitoring e
Project Activity Pot.entlal Significant Mitigation Measures Mitigation Sampling Location/ Monitoring Parameters/ Limits Frequency/ Mltlgat'lo_n .
Environmental Impact Cost (USD) oo Responsibility
Responsibility
« Project operations | Waste Generation Waste Generation $10,000 Solid Waste and Hazardous/Scheduled Waste e Quarterly

o STP Operator

* Golf Course
Superintendent
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Table 1.8.3: Mitigation Measures for Socio-economic Impacts

Socio-economic Impact

Mitigation Measures

¢ Relocation could cause
some psychological
impacts among the
affected villagers.

o Disruption in social
relationships amongst
relocated villagers and
with the communities in
the new area.

¢ Potential public health
and safety issue among
the workers and local
community from: (i) air
and noise pollution, (ii)
insufficient living
accommodation, poor
sanitation and
inadequate waste
disposal facilities in
Project area.

» Social conflicts due to
influx of migrant
workers: (i) competition
of jobs among locals and
migrant workers; (ii)
social ills, such as drugs
and alcohol abuses.

Stakeholder Meeting
s Establish a Community Relations Committee at the Suco level to act as a
communication channel between the PP and the local community.

Employment Opportunities

¢ Job preference given to the local population.

¢ A local “labour desk” shall be set up at the Project site or contractors’
offices to facilitate employing local labour during the construction phase.

Locals are also encouraged to fill in clerical and managerial jobs if they are
qualified with the right training related to hotel management and the
tourism industries.

Public Health and Safety

e The Community Relations Committee can incorporate awareness
campaigns taken jointly on precautionary measures to take related to
safety and health.

o Local residents shall be alerted to any change in traffic routes and
diversion, pedestrian access, etc., wherever and whenever necessary.

» Support facilities and infrastructure shall be adequately provided at the
construction site to ensure acceptable living conditions of the workers.

Promoting Economic Linkage

e There should be a deliberate attempt to promote an economic link
between the Project and the local community level. This will ensure that
they form an integral component in the entire developmental process of
the local economy.

o Examples of economic integration with the local economy include
purchasing local products (raw materials such as sand, etc. during the
construction phase, and local produce such as vegetables, etc. during
both phases). This will help grow the local economy and decrease
unemployment.

+ Providing continuous training for semi-skilled and skilled jobs to the local
youths.

e The Community Relations Committee to help find workers to work in the
hotel and the tourism-related business.

e Small tourism-related business can be undertaken by the local
population.

1.9 GOVERNING PARAMETERS

. The governing parameters are best reflected in the Environmental Performance
Indicators (EPIs) on the status of the components in line with all relevant
environmental requirements by the NDPCEI and other regulatory agencies.

. Table 1.9.1
criteria.

provides the key EPIs for the Project and their targeted compliance
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Table 1.9.1: EPIs and Targeted Compliance Criteria

Key Pen:formance Targeted Compliance Criteria Application
Indicator Construction Phase Operational Phase
Marine and Lake | (i) Class 2 of the Malaysia v v
Water Quality Marine Water Quality « Compliance limit for marine and fake water quality:
Criteria and Standards _ _
(MWQCS) Parameter” Limits®
Temperature <£°C increase over maximum ambient
Total Suspended Solid (TSS)™ 50 mg/L (25 mg/L) or <10% increase in seasonal
average, whichever is lower
Dissolved Oxygen (DO) 5mg/L
pH -
Salinity -
Conductivity -
Turbidity -
Oil and grease (0&G) 0.14 mg/L
Phosphate 75 pg/L
Phenol 10 pg/L
Faecal Coliform™ 100 MPN/100 mL (70 MPN/100 mL)
Mercury™ (Hg) 0.16 (0.04) pg/L
Cadmium™ (Cd) 2 (3) g/l
Chromium (V1) (Cr*") 10 pg/L
Copper (Cu) 2.9 ug/L
Arsenic™ (As) 20 (3) pg/L
Lead (Pb) 8.5 ug/L
Zinc (Zn) 50 pg/L
Cyanide (CN) 7 pg/L
Ammonia 70 pg/L
Nitrite (NO7) 55 ug/L
Nitrate (NO3) 60 pg/L
(ii) Conditions of environmental v v
license (if any)
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CHAPTER 1

Key Performance Targeted Compliance Criteria

Application

Indicator Construction Phase Operational Phase
Groundwater (i) Decree-Law No.5/2009, v
Quality Licensing Regulations, Sale « Compliance limit for groundwater quality:
and Quality of Drinking
Water Parameter Limits
Enterococcus® 0 Number/100 mL
Arsenic™ (As) 10 pg/L
Copper™ (Cu) 2.0 ug/L®
Cadmium® (Cd) 5.0 pg/L
Lead™ (Pb) Up to 25 pg/L
Chromium® (Cr) 50 pg/L
X Mercury™ (Hg) 1.0 pg/L
Nitrate™ (NO) 50 ug/L
Total Pesticide™ 0.50 pg/L
Selenium® (Se) 10 pg/lL

Note:

(v) Sourced from Attachment I, Part A1, Microbiological
Parameters of the Decree-Law No0.5/2009, Licensing
Regulations, Sale and Quality of Drinking Water.

(vi) Sourced from Attachment |, Part B2. Chemical
Parameters of the Decree-Law No0.5/2009, Licensing
Regulations, Sale and Quality of Drinking Water.
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CHAPTER 1

Key Performance Targeted Compliance Criteria

Application

license (if any)

Indicator Construction Phase Operational Phase
Groundwater (ii) Malaysian Drinking Water v
Quality Quality Standard
(cont'd) « Compliance limit for groundwater quality:
Parameter” Limits
Selenium (Se) 10 pg/L
Sulphate 250 mg/L
X Total Coliform 0 MPN/100 mL
Manganese (Mn) 0.1 mg/L
Zin (Zn) 3 mg/l
Iron (Fe) 0.3 mg/L
Conductivity -
Chloride 250 mg/L
Source: Malaysia Environmental Quality Report (EQR)
2015, DOE, 2015.
(iii) Conditions of environmental X v
license (if any)
Erosion and (i) Erosion and Sediment TSS: 50 mg/L X
Sedimentation Control Plan (ESCP)
(i) Conditions of environmental v X
license (if any)
Air Quality (i) World Health Organisation v
(WHO) Air Quality ¢ Compliance limit for air quality:
Guidelines
Parameter®” Limits®™
PMzs 25 ug/m® over an averaging time of X
24 hour (99" percentile)
PMyo 50 pg/m® over an averaging time of
24 hour (99" percentile)
(ii) Conditions of environmental
v X
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CHAPTER 1

Industry Guidelines,
SPAN, 2009.

Note: Adopted from Malaysian Sewerage Industry
Guidelines.

Application
Key Per.formance Targeted Compliance Criteria - pplicat -
Indicator Construction Phase Operational Phase
Noise (i) WHO Guidelines Values for v
Community Noise in Specific | o Compliance limit for noise:
Environments
Parameter” Limits™ X
Leq outdoor living area environment category
with a limit of Laeq of 55 dB or 50 dB
during day and evening
with a time base of 16 hours
(ii) Conditions of environmental v X
license (if any)
Waste (i) Solid Waste Management:
Management Decree Law No0.26/2012 v v
Environmental Basic Law
Article 39
(ii) Hazardous/Scheduled
Waste Management: Decree
Law No. 26/2012 v v
Environmental Basic Law,
Article 42
(iii) Sewage (for temporary 4 X
facility): » Compliance limit for treated sewage quality:
(a) Decree Law No.
26/2012 Environmental Parameter"” Limits
Basic Law, Article 41. Biochemical Oxygen Demand (BOD) 50 mg/L
(b) Malaysian Sewerage Total Suspended Solid (TSS) 100 mg/L
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* CHAPTER1

Key Performance

Targeted Compliance Criteria

Application

License (if any)

Indicator Construction Phase Operational Phase

Waste (iv) Sewage (for reuse purpose): X v

Management Class lIB of National Water « Compliance limit for treated sewage quality:

(cont'd) Quality Standard (NWQS)

for Malaysia. Parameter” Limits
Temperature -
Z\A‘nllln)qomacal Nitrogen 0.3 mg/L
o
Demand (GOD) 25mglL
Dissolved Oxygen (DO) 5-7 mg/lL
pH 6-9
Oil and grease (O&G) 0.04 mg/L
Total Suspended Solid 50 mg/L
(TSS)
Total Coliform™ 5,000 count/100 mL
Faecal Coliform 400 count/100 mL
Salinity -
Lead (Pb) 0.05 mg/L
Zinc (Zn) 5 mg/L
Copper (Cu) 0.02 mg/L
Nitrate (NO3) 7 mg/L
Phosphorus 0.2 mg/L
Source: Malaysia Environmental Quality Report (EQR)
2015, DOE, 2015.
(v) Conditions of Environmental v v
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CHAPTER 1

Key Performance
Indicator

Targeted Compliance Criteria

Application

Construction Phase

Operational Phase

Biodiversity

(®

UNTAET Regulation
2000/19 on Protected
Places

v

X

(ii)

Decree Law N0.26/2012
Environmental Basic Law,
Article 27

(iif)

UNTAET Regulation
N0.2000/17 on the
Prohibition of Logging
Operations and the Export of
Wood from East Timor

Draft Decree Law on
Biodiversity, dated March
2012

V)

Draft Decree Law on Forest
Management, draft 6

(vi)

National Biodiversity
Strategy and Action Plan
(2011 -2012)

(vii) Forestry Sector Policy Goal

Objective and Strategy

(viii) Conditions of environmental

license (if any)
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110 MONITORING AND AUDITING PROGRAMME
1.10.1 Monitoring Programme

. An environmental monitoring programme for each developmental phase is
provided together with its duration for monitoring, sampling methods and
parameters. The details of the monitoring programme are in Tables 1.10.1 and
1.10.2 for the construction and operational phases respectively.

. The monitoring locations for significant environment impact at each phase are
shown in Figures 1.10.1 - 1.10.3.

1.10.2 Auditing Requirements
. Environmental audits provide a measure of the how the environmental is being

protected. It should be conducted half yearly during the construction phase and
half yearly (for one year only) during the operational phase.
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Table 1.10.1: Environmental Monitoring and Surveillance during Construction Phase
Environmental Procedures/ Methodology Parameters to be Analysed/ Limits Com'p liance Proposed Monitoring Locations A(_:tlon by Respons!ble. Sampling
Components Requirements Parties/ Report Submission Frequency
Water quality To be carried out by trained Ambient Water Quality (for Tasi Tolu Lakes) o As the lake water quality | e Points: ¢ Indication of non- e Quarterly
field personnel. _ _ will take some time to Lake Water Sampling compliance by EnvMC. monitoring by
Grab samples to be taken. Parameter® Limits (Baseline)"™ stabilise even with LW1: | $8.56623° E125.51079° || ® Follow-up actions by EO EnvMC
Samples analysed in an Lake A (LW3) Lake B (LW2) Lake C (LW1) .re.habilitation measures, W2 | 58.56587° E125.50720° for non-compliance.
accredited laboratory. Temperature 37.0 37.8 36.5 it is recommended that R — —1| « Monitoring report
Sampling and analytical Total Suspended Solid the lake V\_/ater shall _ LW3: | $8.56198° E125.49990 submission to PP, MC and
methods shall follow the latest (TSS) 23 66 3 comply with the baseline NDPCEIL.
edition of “Standard Methods Dissolved Oxygen (DO) 6.3 4.7 5.1 water quality during
for the Examination of Water pH 7.99 8.48 8.40 °°n3t'”_10t'°n phase.
and Wastewater” or equivalent. Salinity 35.0 48.7 50.2 Con_dltlons of )
Environmental License
Conductivity 41 51 54 (if any).
Oil and Grease (0&G) ND (<0.5) ND (<0.5) ND (<0.5)
Phenol ND (<1.0) ND (<1.0) ND (<1.0)
Faecal Coliform Absent Absent Absent
Mercury (Hg) ND (<0.8) ND (<0.8) ND (<0.8)
Cadmium (Cd) ND (<2.0) ND (<2.0) ND (<2.0)
Chromium (V1) (Cr™) ND (<5.0) ND (<5.0) ND (<5.0)
Copper (Cu) 24 28 12
Arsenic (As) ND (<1.0) ND (<1.0) ND (<1.0)
Lead (Pb) ND (<10.0) 18.7 ND (<10.0)
Zinc (Zn) 150 42 18
Cyanide (CN) ND (<10.0) ND (<10.0) ND (<10.0)
Ammonia 64.0 64.4 355
Nitrite (NOZ) 69.3 135 69.7
Nitrate (NO3) 361 140 283
Total Phosphorus ND (<90) 104 282
Turbidity -
Phosphate™ 75 pg/l
Note:
(i) Parameters shown in the table above are for ambient lake water quality.
(i) Limits values shown in the table above to be comply with the baseline findings.
(ii) Limits values shown in the table above are adopted from Class 2 of Malaysia
Marine Water Quality Criteria and Standards (MWQCS).
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Environmental Procedures/ Methodology Parameters to be Analysed/ Limits Com.pllance Proposed Monitoring Locations Af;t|on by Responsgblt? Sampling
Components Requirements Parties/ Report Submission Frequency
Water quality e To be carried out by trained Ambient Water Quality (for Coastal) ¢ Class 2 of Malaysia ¢ Points: ¢ Indication of non- e Quarterly
(contd) l;eldbpersor;neli be tak Parameter" Limits® Parameter” Limits®™ g:{;?;vav:;esr tg:c?zlai%s Coastal Water Sampling Iio?pliance bY En\;MC. rg:\;\&(ging by
* forab samples o 6,' aKen. Temperature <2°C increase over Mercury™ 0.16 (0.04) ug/L (MWQCS). SW1: | $8.54759° E125.51584° * fo? :(\::i%:‘ct;g;iey EO ’
* Samples arllatl)ysed inan maximum ambient (Hg) « Conditions of SW2: | $8.55638° E125.50647° on-comp :
acoredited laboratory. Total Suspended |50 mglL (25 mg/L) Cadmium™ 2 (3) noll Ervi L SW3. | S8.55572° E125.48918° || © Monitoring report
« Sampling and analytical Solid (TSS)™ or <10% increase in (Cd) -nvironmentat License : : - submission to PP, MC and
methods shall follow the latest seasonal average, (if any). SW4: | $8.55505° E125.49918 NDPCEI.
edition of “Standard Methods whichever is lower
for the Examination of Water Dissolved Oxygen 5 mg/L Chromium 10 pg/L
and Wastewater” or equivalent. (DO) (V1) (Cr®)
(cont'd) pH - Copper (Cu) 2.9 ug/L
Salinity - Arsenic™ 20 (3) ug/L
Total phosphorus - (As)
Conductivity - Lead (Pb) 8.5 pg/L
Turbidity - Zinc (Zn) 50 pg/L
Oil and grease 0.14 mg/L Cyanide 7 ug/L
(0&G) (CN)
Phosphate 75 pg/L Ammonia 70 pg/L
Phenol 10 pg/L Nitrite (NO;) 55 pg/L
Faecal Coliform™ 100 MPN/100 mL Nitrate (NO5) 60 pg/L
(70 MPN/100 mL)
Note:
(i) Parameters shown in the table above are for ambient marine water quality.
(i) Limits values shown in the table above are adopted from Class 2 of Malaysia
Marine Water Quality Criteria and Standards (MWQCS).
(i) MWQCS values in parenthesis are for coastal and marine water where seafood for
human consumption is applicable.
Ambient Marine Water Quality (For Jetty Only) e Class 2 of Malaysia ¢ Points:
5 — MWQCS. Coastal Water Sampling
Parameter Limits e Conditions of
- o - - JW1: | 88.55577° E125.50344°
Total Suspended Solid (TSS) 50 mg/L (25 mg/L) or <10% increase in Environmental License " S
seasonal average, whichever is lower (if any). JW2: | $8.55526° E125.50543
JW3: | $8.55703° E125.50587°
Note: _ , . , JW4: | S8.55743° E125.50388°
(i) Parameters shown in the table above are for ambient marine water quality.
(i) Limits values shown in the table above are adopted from Class 2 of MWQCS.
(i) MWQCS values in parenthesis are for coastal and marine water where seafood for
human consumption is applicable.

Air quality ¢ Measure using appropriate Ambient Air Quality e World Health ¢ Points: ¢ Quarterly by
sampling equipment in 24-hour 0 o Organisation (WHO) Air Al S8.56014° E125.51417° EnvMC
averaging time period. Parameter Limits Quality Guidelines for A3: SB.55946° E125.49766°

PMzs 25 pg/m® over an averaging time of 24 hour (99" percentile) Particulate Matter. A5: S .5685 Eq . 1266°
PMio 50 pg/m® over an averaging time of 24 hour (99" percentile) « Conditions of : 8. 3° E125.51466
Environmental License
Note: (|f any)'
() Parameters shown in the table above are for ambient air quality.
(i) Limits values shown in the table above are adopted from WHO Air Quality
Guidelines for Particulate Matter.
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Environmental . Compliance - . Action by Responsible Sampling
Components Procedures/ Methodology Parameters to be Analysed/ Limits Requirements Proposed Monitoring Locations Parties/ Report Submission Frequency
Noise Measure at sensitive locations | Ambient Noise ¢ WHO Guidelines Values | « Points: ¢ Indication of non- e Quarterly by
on A-weighted frequency in 16- ® — for Community Noise in N1: S8.56014° E125.51417° compliance by EnvMC. EnvMC
hour averaging time period. Parameter Limits™ Specific Environments. N3: S8.55946° E125.49766° o Follow-up actions by EO
Noise measurement shall be Leg outdoor living area environment category with a limit of ¢ Conditions of N5: S8.56853° E125.51466° for non-compliance.
taken at the boundary of the Laeq of 55 dB or 50 dB during day and evening Environmental License : : : o Monitoring report
respective sensitive areas. with a time base of 16 hours (if any). submission to PP, MC and
|-10, L50, Lgo, Lmim Lmax - NDPCE'.
Note:
(i) Parameters shown in the table above are for ambient noise.
(i) Limits values shown in the table above are adopted from WHO Guideline Values
for Community Noise in Specific Environments.
Marine ecology To be carried out by trained Marine Ecology o Compare with baseline | o Points: e Indication of low or e Half yearly
field personnel. . i L ) o findings for Phytoplankton and Zooplankton exceedance levels of by EnvMC
Samples shall be analysed ina | * No s.?ecrr;c cor_npllance Ilmlts/tstarTlcliabrd f;)r m:rlnekezolow m??r:toréng. 'Fhe phytoplankton and_ BT S8.54759° E125.51584° organisms.
laboratory except for coral 1’,“‘2;.“ ored marine components will be benchmarked against I baseliné | zooplankton (Section 52 | S855638° E125.50847° || © Monitoring report
reefs. Indings. 6.15: Marine Ecology). : . : submission to PP, MC and
B3: S$8.55572° E125.48918° NDPCEI
Marine . ) " '
Component Analysis/Observation . Compare with baseline Coral Reef Sampling
Phytoplankton | « Density. findings for coral reef T1: S 8.55743° E 125.50452
and Zooplankton | o Species diversity. (Srefetf E'SG '}’gpgﬂ o T2: | S855678° E 125.50447°
ection 6.12: Corals). . =
Coral Reef * Percentage cover of live corals, dead coral, rock, sand and T3: S 8.55722° E 125.50043
rubble. T4: S 8.55588° E 125.50070°
* Observation on coral bleaching, broken or damaged corals. T5: S 8.55450° E 125.48945°
Note: T6: S 8.55477° E 125.48993°
(i) Iltems shown in the table above are for marine ecology during monitoring. T7: S 8.55547° E 125.49722°
T8: S 8.55527° E 125.49807°
Waste Visual inspection on mode and | Site Condition o Conditions of « At base camp, site office and « Indication of application, o Daily
management efficiency of disposal. e General cleanliness. Environmental License active work areas. effectiveness, efficiency of

» Number of bins provided and adequacy.

(if any).

Biomass and

Visual inspection on stockpile

Site Condition

e Conditions of

o At designated stockpile areas.

untreated wastewater into open
areas or waters.

* Adequacy of toilet facilities.

o Treatment system installed with effluent discharge limits:
(i) Biochemical Oxygen Demand (BOD): 50 mg/L
(i) TSS: 100 mg/L

e Conditions of
Environmental License
(if any).

spoil management. ¢ Condition of stockpile area(s). Environmental License

management « BMPs implemented. (if any).

Scheduled Visual inspection on mode and | « Waste disposal at designated scheduled waste disposal area. ¢ Conditions of o At storage areas for scheduled
waste efficiency of storage and « Visual inspection of storage condition. Environmental License wastes.

management disposal. o Signs of oil spill. (if any). « At active work areas.

Sanitation Visual inspection and ensure Site Condition ¢ Malaysian Sewerage ¢ At the base camp and site office.
facilities no direct discharge of Industrial Guidelines.

the management
practices.

Monitoring report
submission to PP, MC and
NDPCEI.

inspection by
EO of
Contractor.

e Quarterly
inspection by
EnvMC.
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Eg;::::)r::::‘ Procedures/ Methodology Parameters to be Analysed/ Limits Ri:ﬁ?:;’;‘:s Proposed Monitoring Locations Pa?t(i::s(;nR:i::sSF:ﬁonr:;:lseion Fsr Z':S;:‘fy
Safety and e Visual inspection. o Personal protective equipment (PPE) use. « Conditions of « Throughout Project site. « Indication of application, Daily
health » Hoarding condition. Environmental License effectiveness, efficiency of inspection by

« Safety signage. (if any). the management EO of

» Toolbox training log. pracj(icejs. Contractor.

e Vector control programme. * Monitoring report Quarterly

« Emergency Response Plan (ERP). submission to PP, MC and inspection by

NDPCEL EnvMC.

Housekeeping « Visual inspection. Site Condition ¢ Conditions of o At the base camp and site office.

o Proper domestic waste disposal method. Environmental License

« Presence of vectors. (if any).

Note: PP: Project Proponent;

MC: Main Contractor;

NDPCE!: National Directorate of Pollution Control and Environmental Impact;

EO: Environmental Officer;  EnvMC: Environmental Monitoring Consultant.
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Table 1.10.2: Environmental Monitoring and Surveillance during Operational Phase (One Year Indemnity Period)
Environmental Procedures/ Methodology Parameters to be Analysed/ Limits Com-pllance Proposed Monitoring Locations Ac_:tlon by Respons!blg Sampling
Components Requirements Parties/ Report Submission Frequency
Water quality To be carried out by trained Ambient Water Quality (for Tasi Tolu Lakes) ¢ As the lake water quality | e Points: ¢ Indication of non- Quarterly by
field personnel. — — will take some time to Lake Water Sampling compliance by EnvMC. EnvMC for
Grab samples to be taken. Parameter® Limits (Baseline) stabilise even with W1 | S8.56623° E12551079° 1| * Follow-up actions by golf one year only
Samples analysed in an Lake A (LW3) Lake B (LW2) Lake C (LW1) ‘re.habilitation measures, w2 | S8.56587° E125'50720° course superintendent for for the
accredited laboratory. Temperature 37.0 37.8 36.5 it is recommended that - ; - . . lake water for non- ind?mnity
Sampling and analytical Total Suspended Solid s o Ny the lake water shallbe | | LW3: | $8.56198" E125.49990 compliance. period.
methods shall follow the latest | | (TSS) complied with the « Follow-up actions by PP
edition of “Standard Methods Dissolved Oxygen (DO) 6.3 4.7 5.1 bas_elme water quality for the Lakes and coastal
for the Examination of Water pH 7.99 8.48 8.40 during the first 'fhree water non-compliance.
and Wastewater” or equivalent. Salinity 35.0 48.7 50.2 yﬁzrsseof operational e Monitoring report
Conductivity 21 51 54 pCondit.ions of submission to PP and
- NDPCEI.
Oil and Grease (O&G) ND (<0.5) ND (<0.5) ND (<0.5) Environmental License
Phenol ND (<1.0) ND (<1.0) ND (<1.0) (if any).
Faecal Coliform Absent Absent Absent
Mercury (Hg) ND (<0.8) ND (<0.8) ND (<0.8)
Cadmium (Cd) ND (<2.0) ND (<2.0) ND (<2.0)
Chromium (V1) (Cr®™) ND (<5.0) ND (<5.0) ND (<5.0)
Copper (Cu) 24 28 12
Arsenic (As) ND (<1.0) ND (<1.0) ND (<1.0)
Lead (Pb) ND (<10.0) 18.7 ND (<10.0)
Zinc (Zn) 150 42 18
Cyanide (CN) ND (<10.0) ND (<10.0) ND (<10.0)
Ammonia 64.0 64.4 35.5
Nitrite (NOy") 69.3 135 69.7
Nitrate (NO3) 361 140 283
Total Phosphorus ND (<90) 104 282
Turbidity -
Phosphate™ 75 g/l
Note:
(i) Parameters shown in the table above are for ambient lake water quality.
(i) Limits values shown in the table above to comply with the baseline findings.
(iii) Limits values shown in the table above are adopted from Class 2 of Malaysia
Marine Water Quality Criteria and Standards (MWQCS).
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Environmental Procedures/ Methodology Parameters to be Analysed/ Limits Com.pllance Proposed Monitoring Locations At.:tion by Respons!blc? Sampling
Components Requirements Parties/ Report Submission Frequency
Water quality ¢ To be carried out by trained Ambient Water Quality (for Coastal) e Class 2 of Malaysia e Points: ¢ Indication of non- ¢ Quarterly by
(cont'd) field personnel. Parametor® Limits® Paramator® Limits® MWQ'C'S. Coastal Water Sampling compliance by EnvMC. EnvMC for
e Grab samples to be_z taken. Temperature e — Moroury™ 0.16 (0.04) gL . Con.dmons of . SW1: | S8.54759° E125.51584° o Follow-up act'lons by golf ?n?\/eaf only
. Samplgs analysed in an maximum ambient (Hg) E.nVlronmentaI License SW2- | S8.55638° E125.50647° course superintendent for _0; e ’
accredited laboratory. Total Suspended 50 mg/L (25 mg/L) Cadmium™ 2 (3) wg/L (if any). SW3: | $8.55572° E125.48918° lake w.ater for non- n (.emnl y
« Sampling and analytical Solid (TSS)™ or <10% increase in (Cd) s — compliance. period.
methods shall follow the latest seasonal average, SW4: | S8.55505° E125.49918° || o Follow-up actions by PP
edition of “Standard Methods whichever is lower for the Lakes and coastal
for the Examination of Water Dissolved Oxygen 5 mg/L Chromium 10 pg/L water non-compliance.
and Wastewater” or equivalent. (DO) (V1) (Cr*) ¢ Monitoring report
(cont'd) pH - Copper (Cu) 2.9 ug/L submission to PP and
Salinity - Arsenic®™ 20 (3) ug/L NDPCEL.
Total phosphorus - (As)
Conductivity - Lead (Pb) 8.5 ug/L
Turbidity - Zinc (Zn) 50 ug/L
Oil and grease 0.14 mg/L Cyanide 7 pg/L
(O&G) (CN)
Phosphate 75 ug/L Ammonia 70 pug/L
Phenol 10 pg/L Nitrite (NO) 55 ug/L
Faecal Coliform™ 100 MPN/100 mL Nitrate (NO3) 60 ug/L
(70 MPN/100 mL)
Note:
(i) Parameters shown in the table above are for ambient marine water quality.
(ii) Limits values shown in the table above are adopted from Class 2 of Malaysia
Marine Water Quality Criteria and Standards (MWQCS).
(iii) MWQCS values in parenthesis are for coastal and marine water where seafood for
human consumption is applicable.
Groundwater Quality o Decree-Law No. 5/2009, | » Points: e Half yearly
Parameter” Limits Parameter” Limits ;icle nsindg g egI}:Iati? ns: Groundwater Sampling by EnvMC
= @ — a'e and Lually o GW1: | $8.55891° E125.50387° for one year
nterococcus 0 Number/100 mL Selenium™ (Se) 10 pg/L Drinking Water. . S only for the
Arsenic™ (As) 10 pglL Sulphate™) 250 mg/L e Malaysian Drinking GW2: | $8.55854" E125.49889 indemnity
Copper™® (Cu) 2.0 pg/L® Total Coliform®™ 0 MPN/100 mL Water Quality Standard. period.
Cadmium™ (Cd) 5.0 pg/L Manganese™ (Mn) 0.1 mg/L
Lead™ (Pb) Up to 25 ug/L Zincd™ (zn) 3mg/L
Chromium™ (Cr) 50 g/l tron™ (Fe) 0.3 mg/L
Mercury™ (Hg) 1.0 pg/lL Conductivity™ -
Nitrate™ (NOg) 50 pg/L Chloride™ 250 mg/L
Total Pesticide™ 0.50 pg/L
Note:
(i) Parameters shown in the table above are for groundwater quality.
(if) Sourced from Attachment I, Part A1, Microbilogical Parameters of the Decree-Law
No0.5/2009, Licensing Regulations, Sale and Quality of Drinking Water.
(iii) Sourced from Attachment |, Part B2. Chemical Parameters of the Decree-Law
No.5/2009, Licensing Regulations, Sale and Quality of Drinking Water.
(iv) Malaysia Environmental Quality Report (EQR) 2015, DOE, 2015.
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Environmental Procedures/ Methodology Parameters to be Analysed/ Limits Com.pllance Proposed Monitoring Locations A(.:tlon by Respons!blg Sampling
Components Requirements Parties/ Report Submission Frequency
Sewage effluent To be carried out by trained Effluent Quality (for Reuse) Treated Sewage for e Discharge points of treated e Indication of non- Quarterly by
field personnel. Reuse: Class 1B of the effluent. compliance by EnvMC. EnvMC for
Grab samples to be taken. Parameter” Limits™ Parameter® Limits®™ National Water Quality o Follow-up actions by STP one year only
Samples analysed in an Temperature - Oil and grease (O&G) 0.04 Standard (NWQS) for operator for non- for the
accredited laboratory. Ammoniacal 94mgt Malaysia. compliance. md?mmty
Sampling and analytical Nitrogen (AN) 03mgl Total Suspended Solid 50 mg/L « Monitoring report period.
methods shall follow the latest | ["Bioaromical (TSS) ¢ submission to PP and
edition of “Standard Methods Oxygen 3mglL Total Coliform™ 5,000 count/100 mL NDPCEI.
for the Examination of Water Demand (BOD) Faecal Coliform 400 count/100 mL
and Wastewater” or equivalent. Biochemical Salinity N
Oxygen 25 mg/L Lead (Pb) 0.05 mg/L
Demand (COD) Zinc (Zn) 5mg/L
Dissolved Copper (Cu) 0.02 mg/L
Oxygen(DO) | 5-7mdolt Nitrate (NO3) 7 mglL
pH 6-9 Phosphorus 0.2 mg/L
Note:
(i) Parameters shown in the table above are for water quality after treatment.
(i) Limits values shown in the table above are adopted from Class 1B of NWQS from
Malaysia.
Marine ecology To be carried out by trained Marine Ecology Compare with baseline | o Points: » Indication of low or Half yearly
field personnel. . . . . o findings for Phytoplankton and Zooplankton exceedance levels of by EnvMC
Samples shall be analysedina | ® No SpeCIﬁ.C compllan.ce limits/standard for the marine ecology monltonpg. phytoplankton and BT S8.54759° E125.51584° organisms. for one year
laboratory except for coral The' monitored marine components will be compared to the baseline zooplankton (Section . : - : 5 ¢ Monitoring report only for the
reefs. findings. 6.15: Marine Ecology). B2: 88'55638° E125‘50647° submission to PP, MC and indemnity
Marina . — Compare with baseline B3: $8.55572 _ E125.48918 NDPCEI. period.
Component Analysis/Observation findings for coral reef Coral Reef Sampling
Phytoplankion | = Densiy. gzﬁ:ﬂ%?gpg ). T: |S 8.557430 E 125.504520
and Zooplankton | « Species Diversity. T2: S 8.55678° E 125.50447
Coral Reef ¢ Percentage cover of live corals, dead coral, rock, sand and T3: S 8.55722° E 125.50043°
rubble. T4: S 8.55588° E 125.50070°
e Observation on coral bleaching, broken or damaged corals. T5: S 8.55450° E 125.48945°
Note: T6: S 8.55477° E 125.48993°
(i) Items shown in the table above for corals are based on observations. T7: S 8.55547° E 125.49722°
T8: S 8.55527° E 125.49807°

Note:

PP: Project Proponent;

NDPCEI: National Directorate of Pollution Control and Environmental Impact;

EnvMC: Environmental Monitoring Consultant.
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111 REPORTING REQUIREMENTS
o Environmental reporting to document each work phase, includes:
(i) Reporting on environmental monitoring and site inspection — for internal
use to provide feedbacks to the PP, MC, Environmental Management
Team (EMT) and Emergency Response Team (ERT).
(ii) Reporting on environmental monitoring and site inspection — for external
use to NDPCEI for their information.
. Table 1.11.1 shows the environmental reporting for construction, operational and
deactivation/decommissioning phases. Details can be referred to Chapter 11.
Table 1.11.1: Reporting Requirements according to Project Development
Developmental Internal External
Phase
Construction o Daily site inspection checklist by EO Half Yearly Environmental
of the contractor. Monitoring Report.
o Monthly environmental report by EO The EnvMC shall compile and
of the contractor. interprete the results for
e Quarterly environmental report by incorpora'tm'n into the Report
EnvMC. for submission to the NDPCEI
e Environmental auditing report, half as per requirements in Article
33 of the Decree-Law
yearly by EnvA. )
Imol tati iod: throughout No.5/2011 on Environmental
¢ Implemen a.lon period: throughou Licensing Law (ELL).
the construction phase.
Operation » Daily site inspection checklist by EO Yearly Environmental
(one year only for of the contractor. Monitoring Report.
the indemnity e Monthly environmental report by EO The EnvMC shall compile and
period) of the contractor. interpret  the results  for
e Quarterly environmental report by | Incorporation into the Report
EnvMC. for submission to the NDPCEI
e Environmental auditing report, haif 23 pflrzlfquwements in Article
yearly by EnvA. 0 )
+ Implementation period: for one year
only.
112 RESPONSIBILITIES FOR MITIGATION AND MONITORING

o During Project development, an Environmental Management Team (EMT) shall be
established to ensure the mitigation measures contained in the EMP, are carried
out accordingly.

. Table 1.12.1 shows a list of EMT members and the details can be referred to in
Chapter 12 of this EMP.
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Table 1.12.1: EMT Members at Each Developmental Phase

Developmental Phase EMT Members

Construction e Pelican Paradise Holdings (Timor-Leste) or PP

¢ Project Manager (PM) appointed by PP

¢ Main Contractor (MC)

e Sub-contractors (SC)

e Safety, Health and Environmental (SHE) Manager and
Environmental Officer (EO) appointed by the MC

e Environmental Monitoring Consultant (EnvMC) appointed by the
PP

Operation ¢ PP assisted by PM

o Golf Course Superintendent assisted by maintenance supervisor

e STP Operator

e EnvMC

113 EMERGENCY RESPONSE PLAN

. The emergency response plan (ERP) for the Project for each phase is shown in
Table 1.13.1. The details are in Chapter 13 of this EMP.

Table 1.13.1: Emergency Response Plan for each Project Developmental Phase

Developmental Phase Emergency Scenarios

Construction ¢ Serious accidents involving injury

¢ Fatal accidents

o Fire or explosions

¢ Oil and hazardous materials spills on land and sea
e Structure collapse

Operation o Wastewater overflow

¢ Serious accidents involving injury

o Fatal accidents

o Fire or explosion

114 DECOMMISSIONING PLAN OR CLOSURE REPORT

. As the Project is an integrated mixed resort development project that has a
foreseeable long term operational life; and not a project (i.e. mining projects) that
has a closure phase, no decommissioning plan is required.

115 CAPACITY DEVELOPMENT AND TRAINING

. Training programmes are required to create competency, capability and skills in
environmental management throughout Project implementation.

. The training programmes shall include, but not limited to:
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(i) Briefing on the environmental license and the environmental management
process to create awareness.

(i) On-site scheduled wastes management training.

(iii) Environmental pollution control.

(iv) Environmental management and protection.

116 PUBLIC CONSULTATION

) The main objectives of public consultation are to inform the stakeholders
regarding the Project and to seek their perceptions/comments on the Project .

. For the formal consultation, a total of 16 group discussions had been conducted
from September to October 2016 and two public consultations on 12 January
2017 and 18 January 2018.

. For the informal consultation, a questionnaire survey and informal consultations,
were carried out on 12 — 13 October 2016 at 11 settlements located within the 3-
km Zone of Impact (ZOl).

3 The main concerns from the stakeholders were:
(i) Accessibility to the St Paul's Holy House, which is usually used for
celebration events.
(ii) Impact(s) on air, noise and marine water quality during the construction
phase of Project.
(iii) Socio-economic issues, e.g. livelihood, job opportunities, etc.
. During the public consultations, the concerns from the stakeholders were:
(i) Concerns over the future direction of socio-economic development, when

there is an influx of workers who may not share the same culture and
history as the locals.

(i) Needed to clarify on water sufficiency for the proposed golf course and
public parks.
(iif) Concerns over electricity demand of the Project.

(iv) Concerns over the conversion of Lake A to freshwater as the lake is an
important area for bird migration and an area of great importance to the
citizens of Timor-Leste.

(v) The relocation/resettlement of the residents within the Project site.

(vi) The effects of construction on the disruption/disturbance of the
surrounding habitats.

(vii) Suggested all participants involved in the public workshop to form a
committee to supervise the Project development.

. All comments/view/issues received from public consultation activities were taken
into account in the EIS and EMP Study.

. The questionnaire surveys showed that most of the respondents supported the
development on the expectations of income benefits and employment.
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The overall findings showed that the majority of the stakeholders were in favour of
the Project development, as it could boost and attract investments as well as
create job opportunities. They recommended that the Project give priority of
employment to the local workers, and the training be given to strengthen their
working skills.

They recommended that stakeholders involved in the first public consultation
should be invited in all future consultations.

Public consultation is also recommended during the construction phase as part of
the EMP of the Project. It shall focus on the adequacy of the mitigation measures
in the development progress.

1.17 COMPLAINT AND GRIEVANCE MECHANISM

118 WORK

Based on the public consultations, a complaint and grievance mechanism (CGM)
has been proposed in the EMP. It comprises three tiers of resolutions, to be
established by the PP through the environmental management team (EMT) for
construction and operational phases.

The structure of CGM shall consist of members of the EMT during construction
and operational phases, which will chair the CGM with representatives from:

(i) Two representatives from the Community Relations Committee (one each
from Suco Tibar and Suco Comoro).

(i) One representative from the National Directorate of Pollution Control and
Environmental Impact (NDPCEI).

(i) One representative from the Department of Environmental Impact
Assessment.

The details of the CGM for different levels of resolution are provided in Chapter
17.

PLAN AND IMPLEMENTATION SCHEDULE

The work plan and implementation schedule of the pre-construction, construction
and operational phases are shown in Table 1.18.1. Construction works could
overlap.

Table 1.18.1: Work Plan and Schedule

Development
Phase

Description of Work Working Period

Pre-construction

e Preparation of PD, TOR, EIS | ¢« One year.

and EMP. o Detailed work schedule is in Table 18.1.1 in
Chapter 18: Environmental Work Plan and
Implementation Schedule.
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Development Description of Work Working Period
Phase

Construction Work Plan and Implementation | « A total of six years.
¢ Site preparation. o Details of work plan and implementation
¢ Land clearing and earthwork. schedule are shown in Table 18.2.1 and
o Structural construction work. environmental monitoring schedule in Tables
« Final furnishing. 18.2.2 (a) to (b) of Chapter 18.
Environmental Monitoring
¢ Soil erosion.
o Water quality.
o Air quality.
¢ Noise level.
¢ Ecology.
¢ Site inspection.

Operation Environmental Monitoring e One year.
o Water quality. ¢ Detailed environmental monitoring schedule is
o Treated effluent. shown in Table 18.3.1 of Chapter 18.
¢ Ecology.

119 MITIGATION COST ESTIMATES

Sufficient budget allocation shall be allocated for undertaking all environmental
protection and monitoring works by the PP. The overall estimated environmental
budget for the construction and operational phases are summarised in Table

1.19.1.

Table 1.19.1: Overall Estimated Environmental Budget for the Project Development

De"e;ﬁ';;“:"ta' No. Environmental Management Plan (EMP) Activities Cost (USD)
Construction 1. Mitigation Measure for Impact on Geomorphology and
Geology $100,000
2. Soil Erosion and Sedimentation Control Measure $20,000
3. Water Quality Control Measure $30,000
4, Air Quality Control Measure $50,000
5. Mitigation Measure for Impact on Hydrology $10,000
6. Noise Control Measure $100,000
7. Ecological Management (Marine, Terrestrial and Lake) $550,000
8. Mitigation Measure for Impact on Infrastructure and Utilities $10,000
9. Mitigation Measure for Impact on Landuse $5,000
10. Mitigation Measure for Impact on Tourism $5,000
11. Mitigation Measure for Impact on Traffic $1,000
12. Waste Management $20,000
Sub-total $901,000
Operation 1. Water Quality Control Measure $20,000
2, Air Quality Control Measure $10,000
3. Noise Control Measure ; $5,000
4. Ecological Management (Marine, Terrestrial and Lake) $20,000
5. Mitigation Measure for Impact on Infrastructure and Utilities $5,000
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Deve;zg:\:ntal No. Environmental Management Plan (EMP) Activities Cost (USD)
6. Mitigation Measure for Impact on Tourism $10,000
7. Waste Management $10,000
Sub-total $80,000
Grand Total $981,000

1.20 REVIEW OF EMP

The EMP shall be reviewed by the NDPCEI and the environmental consultants
based on the following:

(i)
(ii)

(i)
(iv)
(v)

Significant environmental incidents that need follow-up actions.
When there is a need to improve performance in an area of environmental

impact.

Periodical actions that are needed for longer time frames such as for five

years or more.

Environmental quality standards and requirements that have been

amended, upgraded and adopted by NDPCEI.

Changing of construction methods, design or sites of construction works.

The details to review the EMP during construction and operational phases can be
referred to in Chapter 20.

1.21  NON-TECHNICAL SUMMARY

A non-technical summary of the EMP is presented for Chapters 2 — 20 to enable
non-technical readers to have a clear understanding of the environmental
management aspects of this Project (see Chapter 21: Non-Technical Summary of
the EMP).
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21

2.2

(@

PROJECT PROPONENT

The Project Proponent (PP) is Pelican Paradise Holdings Timor-Leste (PPHTL).
The principal contact persons in the PPHTL for this Environmental Management
Plan (EMP) are:

Pelican Paradise Holdings Timor-Leste
Suite 333B, Timor Plaza

Rua Presidente Nicolau Lobato

Comoro, Dom Aleixo

Dili, Timor Leste

Tel: +670 7310 7777
Email: enquiries@pelican-paradise.com
Website: www.pelican-paradise.com
Attn:  Mr Ravi Kathiravelu (Director)
Dr Jeremiah Chan Kin Meng (Executive Director)

EXPERIENCE OF THE PROJECT PROPONENT

Project Proponent

Pelican Paradise Holdings Timor-Leste (PPHTL) was incepted and led by Datuk
Dr Edward Ong who has a proven and noteworthy track record as a developer
and hotel operator.

As an accomplished contractor and developer, Datuk Dr Edward Ong through his
OCK Group in Singapore, had completed numerous well-known projects in
Singapore of which the Singapore General Hospital, Regency Park Condominium,
etc. are good examples. Furthermore, the Group’s operations have also covered
many big projects in Malaysia, Burma and the Commonwealth of Northern
Mariana Islands (Saipan and Guam). The list of his major projects is in Table
2.21.

In the mid-90s, Datuk Dr Ong started the Sutera Habour Resort Project; both as
the founder and developer of the resort that was designed as a world-class resort
along the coastal belt of Kota Kinabalu, Sabah. This is now an iconic coastal
resort in Sabah, offering two 5-star hotels that are complemented by a 27-hole
golf course and a 104-berth marina.

Datuk Dr Ong started on a new journey of faith with a passionate challenge to
develop the Timor-Leste integrated mixed development (the Project) in Dili,
comprising hotels and commercial areas, golf course, hillside residences, -
education facilities, youth facilities and hospital. His compelling aim is to create at
least 1,500 jobs and more business opportunities for the local communities during
the construction phase and similar opportunities during the operational phase to
lessen the unemployment situation besetting Timor-Leste. The emphasis on
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facilities for youth development, education and health is part of his furtherance in
corporate social responsibilities in lieu of the lack of opportunities in the country.
He hopes that the local communities will benefit greatly from the Project that will
eventually raise their standard of living and alleviating poverty in the country that
he has come to appreciate, love and value dearly.

Table 2.2.1: Past Projects by Project Proponent

No. |

Past Project

Description

Hotel & Resorts

1.

Sutera Harbour Resort

e Magellan Sutera Harbour

e Pacific Sutera Harbour

e Sutera Harbour Golf and
Country Club

e Sutera Harbour Marina and
Country Club

Datuk Dr Edward Ong is the founder and developer of
Sutera Harbour Resort, Kota Kinabalu. He is currently
major shareholder and sits on the board of directors.

e A magnificent 5-star resort with 456 suites complete
with a world class spa and facilities.

¢ |t has international convention facilities that can easily
accommodate 1,200 people.

o A luxurious 5-star hotel with 500 rooms.

¢ It has 10 multipurpose and multi-sized meeting rooms
including a ballroom for 700 people.

e A 27-hole championship golf course designed by
Graham March that has won numerous awards of
distinction.

e 104 berth marine.

e Other facilities include a cinema, bowling alley, kids
club, fitness centre with Jacuzzi and sauna, billiards
room, Olympic sized pool, badminton courts, squash
courts and tennis courts.

Sutera Sanctuary Lodges

e Sutera Sanctuary Lodges
Manukan !sland Resort

e Sutera Sanctuary Lodges at
Kinabalu Park

Datuk Dr Edward Ong and his team currently manage
the Sutera Sanctuary Lodges. The Sutera Sanctuary
Lodges consist of luxury villas on Manukan Island,
Kinabalu Park and Poring Hotsprings.

A luxury private island resort with:

¢ Single storey Hillside Chalets

e Double storey Hillside Chalets

¢ Single storey Beachside Chalets
e Double storey Beachside Chalets

A UNESCO World Heritage Site with various types of
luxury villas

Condominium/Apartments

Grace Square

1. Harbour View Towers 30-storey condominium towers in Singapore.

2. Regency Park A luxurious condominium project in Singapore consisting
of a 25-storey tower and three 4-storey apartment blocks
with pool and club facilities.

3. Grace Garden, Grace Ville and Development in Kota Kinabalu, Malaysia.
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No. Past Project

Description

Civil Works

1. | Tunnelling Works

3.6 km of tunnelling works for the Orchard Mass Rapid
Transit (MRT) including the civil works for the Orchard
MRT station in Singapore.

2. Water & Sewerage Works

e 3.7 km sewer line and pump house in Guam.
e 12.2 km of water line in Rota.
¢ In Micronesia, a total of 52 km of water lines with

ancillary facilities were laid by Datuk Dr Ong through
the OCK group.

Shopping Complexes

1. Adelphi Shopping Centre and
Offices

10-storey complex with five levels of basement
(Singapore).

2. Sultan Plaza

O-storey shopping and entertainment complex
(Singapore).

Industrial Complexes

1. Industrial Complexes Numerous factories and industrial complexes have been
completed. One of the completed projects is the Richfield
Industrial Centre in Singapore.

Hospital

1. Singapore General Hospital This was a $150 million dollar project consisting of eight
blocks of buildings.

(b) Management Team
) The management team of the Timor-Leste Project will be led by Mr Ravi

Kathiravelu, a well-known hotelier in the hospitality industry.

. Mr Ravi Kathiravelu was formerly the General Manager at Magellan Sutera
Habour, who led the team to win numerous Hospitality Asia Platinum Awards in
2014 and many other accolades in previous years. Currently, he is holding the
position as General Manager for Sutera Sanctuary Lodges.
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CHAPTER 3: ENVIRONMENTAL CONSULTANTS

3.1

ENVIRONMENTAL CONSULTANTS

Asia Pacific Environmental Consultants Sdn Bhd (ASPEC) is the Lead
Environmental Consultant to prepare the Project Document (PD), Terms of
Reference (TOR), Environmental Impact Statement (EIS) and the Environmental
Management Plan (EMP).

ASPEC is a professional environmental consultancy firm established in 1991 in
Malaysia and is managed by a core group of highly qualified and experienced
specialists in the fields of natural and environmental sciences, hydrology, water
resources and water chemistry as well as landuse, socio-economics, ecology and
geographical information systems. To date, ASPEC has completed over 200
Environmental Impact Assessments (ElAs), EMPs, Environmental Management
Reports (EMR), Environmental Management Compliance Plan (EMCP) as well as
carried out many projects on environmental monitoring, auditing and integrated
river basin and water resources management studies. It has work experiences in
East Asian, Association of Southeast Asian Nations (ASEAN) and southern
African countries.

ASIA PACIFIC ENVIRONMENTAL CONSULTANTS SDN BHD (ASPEC)
30-2, Jalan 9/ 125D

Taman Desa Petaling

57100 Kuala Lumpur

Malaysia

Tel: +603 9057 4392
Fax:  +603 9057 3943
E-mail: Lkspec@gmail.com
Website: www.aspec.com.my
Attn:  Dr Low Kwai Sim, FASc (Director)
Dr Jamie Chong Li Yean (Executive Director)

Table 3.1.1: Qualifications, Designation and Tasks of Key Personnel

Consultant Qualification, Designation and Task

Dr Low Kwai Sim, FASc | (i) Qualification: Ph.D. Hydrology, University of Hull, UK.; B.A.

(Hons) Geography, Universiti Malaya, M'sia
(i) Designation: Environmental Specialist and Hydrologist
(iii}y Task:

e Overall coordination of the study.

e Carry out the scoping exercises and public consultation with
government officers and all other relevant agencies to prepare
the PD, the TOR, the EIS and the EMP.

e Carry out the environmental assessment through inputs in
hydrology, water quality and soil erosion.

e Final follow-ups after the EIS and EMP process.
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Consultant

Qualification, Designation and Task

Dr Jamie Chong Li
Yean

V)

(if)
(iii)

Qualification: Ph.D. Chemical Engineering, University of
Nottingham, U.K.; B.Eng. (Hons) Chemical Engineering,
University of Nottingham, U.K.

Designation: Air and Noise Modelling Specialist

Task:

e Conduct studies on air and noise quality and carry out
modelling exercises to predict various scenarios as required for
the Project site, to eventually provide the best mitigation
measures to overcome any adverse problems that may arise
during the construction and operations of the Project.

Dr C. N. Chong

)

(if)
(iii)

Qualification: Ph.D. Chemistry, Australian National University,

Australia; B.Sc. Chemistry, University of New Brunswick, Canada

Designation: Chemistry Specialist

Task:

e Review and provide specialist inputs to assess the water
chemistry of the three lakes and seawater.

Datin Zaharah Bt Hj
Mahmud

(i)
(iii)

Qualification: M.A. Geography, Universiti Malaya, M’sia; B.A.

(Hons) Geography, Universiti Malaya, M’sia

Designation: Landuse Specialist

Task:

e Conduct studies on the existing and committed landuse of the
Project site based on various official and non-official reports
pertaining to the area.

o Select and input the information and data in the format required
for the EIS and EMP Reports, based on landuse compatibility
scenarios before and after construction of the Project.

¢ Review the landuse in the adjacent areas including perception
analysis regarding the Project.

Puan Sri Prof Dr Jahara
Yahaya

(i)
(iii)

Qualification: Ph.D Fisheries Economics, Universiti Malaya,

M'sia; M.A. Agriculture Economics, University of London, U.K;;

B.A. (Hons) Rural Development, Universiti Malaya, M'sia

Designation: Socio-Economist

Task:

o Evaluate the existing socio-economic conditions of the
communities for baseline within and surrounding the Project.

¢ Define and examine the socio-economic impacts of the Project
on the communities directly affected by the Project.

o Carry out the socio-economic surveys.

o Recommend measures to reduce any negative impacts on the
communities living in the vicinity of the Project area.

Prof John Kuna Raj

(if)
(iif)

Qualification: Ph.D Engineering Geology, Universiti Malaya,

M'sia; M.Sc. Geomorphology, International Institute for Aerial

Survey & Earth Sciences, Netherlands; B.Sc. (Hons) Geology,

Universiti Malaya, M'sia

Designation: Geologist

Task:

o Evaluate the existing geology within and surrounding the
Project.

e Define and examine the geological impacts of the Project.

e Recommend measures to reduce any negative impacts.
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Consultant

Qualification, Designation and Task

Phinie Heng Lee Lee

U]

(ii)
(iii)

Qualification: M.Eng. Environmental Technology Management,
Universiti Putra Malaysia, M'sia; B.Sc. (Hons) Environmental
Technology, Universiti Sains Malaysia, M'sia

Designation: Erosion and Sediment Specialist

Task:

e Assist in overall coordination of the study.

e Assist in scoping exercises and public consultations with
government officers and all other relevant agencies to prepare
the PD, the TOR, the EIS and the EMP.

o Assist in follow-ups after the EIS and EMP process.

e Assess the existing and potential erosion and sedimentation of
the Project site.

e Prescribe best management practices, structural and non-
structural for their abatement as mitigation measures.

Kervin Chong Sim

Qualification: M.Sc. Aquaculture and Sea Farming, Universiti

Chung Sabah Malaysia, M'sia; B.Sc. (Hons) Marine Science, Universiti
Sabah Malaysia, M’sia
(i) Designation: Terrestrial and Marine Ecologist
(iii) Task:
e Examine and provide terrestrial and marine biota and
inventorise their ecosystems.
e Assist to identify the types of corals and marine habitats in the
coastal waters in front of the Project site.
» Define their impacts and risks to them with the implementation
of the Project.
+ Compilation and analysis of data.
* Provide mitigations and rehabilitation measures if required.
Lye Pooi San (i) Qualification: B.Sc (Hons) Environmental Science, Universiti

(if)
(iif)

Kebangsaan Malaysia, M'sia

Designation: Water Quality Specialist

Task:

¢ Review and interpret all data and information pertaining to
water quality and water chemistry on the riverine and marine
ecosystems.

e Determine the potential impacts of the Project on the water
quality of the lakes and seawater.

Assistant Consultants

Cheong Jie Ning

Qualification: B.Sc (Hons) Environmental Science, Universiti

Kebangsaan Malaysia, M'sia

Designation: Landuse and Traffic Assessor

Task:

e Assist in scoping exercises and public consultations with
government officers and all other relevant agencies to prepare
the PD, the TOR, the EIS and the EMP.

e Assist in follow-ups after the EIS and EMP process.

e Assist in conducting the landuse and traffic surveys.

« Compilation and analysis of data.
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Consultant

Qualification, Designation and Task

Nureni Kase

(i)
(iif)

Qualification: M.A. Urban Geography, Universiti Malaya, M’sia;
B.A. (Hons) Geography, Urban Studies and Planning, Universiti
Malaya, M'sia

Designation: Socio-economics and Tourism Assessor

Task:

e Assist in carrying out the socio-economic and tourism surveys.
o Compilation and analysis of data.

Goh Chin Hui

(i)

(if)
(iii)

Qualification: B.Sc (Hons) Environmental Science, Universiti
Kebangsaan Malaysia, M’sia

Designation: Ecology Assessor (Aquatic)

Task:

o Assist to carry out the marine ecology surveys.

o Compilation and analysis of data.

Steven Wong Siew Por

(i)

(if)
(iii)

Qualification: B.Sc (Hons) Environmental Management, Monash

University, M’sia

Designation: Ecology Assessor (Terrestrial)

Task

e Conduct marine (coral survey) and terrestrial ecology surveys
(bird, herpetofauna and mammal survey).

o Compilation and analysis of data.

Pang See Min

(i)

(i)
(iii)

Qualification: B.Sc (Hons) Environmental Science, Universiti
Sabah Malaysia, M’sia

Designation: Air Quality Assessor

Task

e Assist to carry out air quality assessment.

+ Compilation and analysis of data.

Tong Poh Ying

()

(i)
(iii)

Qualification: M.Eng Safety, Health and Environment, Universiti

Malaya, M’'sia; B.Sc (Hons) Environmental Science, Universiti

Kebangsaan Malaysia, M’'sia

Designation:  Environmental Management Plan (EMP)

Coordinator

Task

s Preparation of EMP and incorporation of mitigation measures
and regulations into the EMP.

Johan Ngeow Kin Voon

U]

(i)
(iii)

Qualification: M.Sc Hydrology, Water Quality, Water Resources
Management and Soil Erosion Studies, Universiti Putra Malaysia,
M’sia; B.Sc. (Hons) Environmental Science, Universiti Putra
Malaysia, M'sia

Designation: Field Supervisor

Task

e Supervise the baseline monitoring team in conducting field
sampling (air, noise and water).

Wan Nor ‘Afifah Binti
Wan Mohammad Nor

(M)

(ii)
(iii)

Qualification: B.Sc (Hons) Environmental Health and Safety,
Universiti Teknologi MARA, M’sia

Designation: Health and Water Quality Assessor

Task

e Assist to carry out water quality assessment.

e Compilation and analysis of data.
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Consultant

Qualification, Designation and Task

Bryan How Fuh Yuan

(i) Qualification: B.Sc (Hons) Environmental Science, Monash
University Clayton, Australia

(i) Designation: Traffic and Tourism Assessor

(i) Task
e Assist to carry out traffic and tourism survey.
e Compilation and analysis of data.

Norlaila binti
Kamaruddin

(i) Qualification: B.Sc (Hons) Surveying Science and Geomatics,
Universit Teknologi MARA, M'sia
(i) Designation: Geographic Information System (GIS) Specialist
(iii) Task
e Prepare all information and maps in GIS format.
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4.1

4.2

4,21

IDENTIFICATION OF PROJECT

Nature of the Project: The Project is an integrated mixed resort development
comprising two hotels, an 18-hole golf course, residential housing, commercial
areas, a hospital, a school, youth development and community centre, nature and
forest areas.

Size of the Project: The Project covers 563.04 ha, excluding the lands
earmarked for a national public park, belonging to and will be developed by the
Government of the Democratic Republic of Timor-Leste (DRTL).

Location: The proposed development straddles Post Administration Dom Aleixo,
Municipality of Dili, and Post Administration Bazartete, Municipality of Liquica. It is
located ~2 km southwest of Presidente Nicolau Lobato International Airport and
8 km from the capital, Dili.

The Project area is identified by Global Positioning System (GPS) readings given
in Table 4.1.1 and shown in Figure 4.1.1.

Table 4.1.1: Project Boundary Coordinates

Coordinates
Boundary Point - -

Latitude (°) Longitude (°)
1 S$8.554446 E125.516236
2 S$8.562661 E125.515302
3 $8.563319 E125.520584
4 $8.568247 E125.524703
5 S8.581586 E125.520381
6 $8.584323 E125.517962
7 $8.580791 E125.507756
8 S$8.569097 E125.501453
9 $8.559511 E125.489082
10 $8.556161 E125.489312

CATEGORY OF THE PROJECT

Category of Project

The National Directorate of Pollution Control and Environmental Impact (NDPCE!),
has categorised the Proposed Pelican Paradise Development, Tibar-Tasi Tolu,
Timor-Leste (hereinafter known as ‘the Project’), under Category A, vide letter
[ref: 353/DNCPIA/XXII/2016 dated 20 December 2016]. This means that it must
undergo an environmental assessment process that includes the preparation of an
Environmental Impact Statement (EIS) and Environmental Management Plan
(EMP), which is the subject of this submission.
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CHAPTER 4

The developmental components for assessment are grouped as shown below:

Development Area Decree-Law No.5/2011 — Environmental Licensing Law
Component (ha) Related Annex Related Sector Criteria
5-Star Hotel (Plot 1) 27.15 — ie“ot" X:t_TOU”S;“ (No 2): -
nd onstruction and expansion of hotels
2" Hotel (Plot 10) 9.68 >100 rooms or =10 ha
18-Hole Championship X: Touri No 4):
Standard Golf Course 98.19 Annex 1 Ze(]:ftg ) ou>n13mh( 04
(Plot 2) olf Course =10 ha
Sector X: Tourism (No 3):
Service Apartments 5.91 Annex 1 Construction of apartments and tourist
(Plot 3) apartment along the sea coast =100
locations
. Sector VI: Civil Construction (No 2):
Commercial Centres 10.80 Annex 1 c ial units of a size f
(Plots 7 and 13) . ommerc_la units of a size for a
commercial centre =2 ha
Sector VI: Civil Construction (No 3):
Residential Units (Plots 8 S . . ons. o (. c.) )
and 9) 45.56 Annex 1 Construction of multi-story building and
apartments =2 ha
School, Youth Sector VI: Civil Construction (No 3):
Development and 517 Annex 1 ) . .
Community Centre . Construction of multi-story building and
(Plots 5 and 14) apartments =2 ha
Hotel Service Support Sector VII: Sanitation (No 2):
Centre (Utility Centre) 316 Annex 2 W T Stati
with Sewage Treatment . as’gewafter ‘l.reatment tations,
Plant (Plot 4) <10,000 families/ eq.
Sector VII: Sanitation (No 6):
Hospital (Plot 6 3.04 Annex 1
ospital ( ) X Hospital =100 rooms
Sector XlI: Location Factor (No 1):
Sensitive or valuable ecosystem
(beaches, mangroves, coral reef,
protected area, marine areas)
including the three saltwater lakes
Sector XlI: Location Factor (No 2):
Forest Reserve Areas 35438 Annex 1

(Plot 11)

Unique and valuable landscape

Sector XlI: Location Factor (No 3):
Archaeological and/or historic site

Sector XII: Location Factor (No 5):
Geographically sensitive area
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4.2.2

4.2.3

Legal Requirements

The legislations governing this EIS and EMP process are the Decree Law
No0.26/2012 on Environmental Basic Law; and the Decree-Law No0.5/2011 on
Environmental Licensing Law (ELL) under Article 5, wherein it is also required to
submit a Project Document (PD) and the Terms of Reference (TOR) for approval
before proceeding to submit the EIS and EMP.

The PD and the TOR have been satisfactorily done and approved by the NDPCEI
and Ministry of Commerce, Industry and Environment (MCIE) vide letters Ref.:
353/DNCPIA/XII/2016 dated 20 December 2016 and Ref.: 407/Gab.MCIA/II/2017
dated 6 March 2017 respectively (attached in Appendices 4-A and 4-B).

Environmental Assessment and Approval Process

Legislation: Regulatory approval for developmental projects, such as this Project,
is undertaken by the National Directorate of Pollution Control and Environmental
Impact (NDPCEI) under the Decree-Law No0.5/2011 on Environmental Licensing
Law (ELL) that outlines the environmental licensing system for public and private
projects likely to produce environmental impacts. The licensing system comprising
procedures, roles and responsibilities, is shown in Figure 4.2.1.

Project Document (PD): The draft PD was submitted to the NDPCEI on 4
November 2016 for review. The Final PD was submitted on 16 December 2016
and approved by NDPCEI on 20 December 2016 (Appendix 4-A). The Project
has been classified as Category A project for which a Terms of Reference (TOR)
has to be prepared for review by the NDPCEI (see Figure 4.2.1).

Terms of Reference (TOR): The Draft TOR was submitted to the MCIE on 30
December 2016 and a Public Consultation with the relevant stakeholders was
conducted on 12 January 2017 (refer Chapter 13: Public Consultation and
Information Disclosure and Appendix 13-B). The technical comments regarding
the Draft TOR were forwarded by MCIE to the PP, vide letter dated 19 January
2017 [Ref: 306/Gab. MCIA/I/2017]. The Final TOR was submitted on 30 January
2017 and approved by MCIE on 6 March 2017 vide letter Ref.:
407/Gab.MCIA/II/2017 (Appendix 4-B).

Draft EIS and EMP: To comply with the Decree-Law No0.5/2011 on Environmental
Licensing Law and the TOR Approval letter (Appendix 4-B), the Draft EIS and
EMP had been submitted to NDPCEI on 24 August 2017. A Public Consultation
with the relevant stakeholders on the Draft EIS and EMP, was conducted on 18
January 2018. The concerns and comments from the stakeholders can be referred
to in Chapter 13: Public Consultations, and in Appendix 13-C.

The technical comments, from the General Directorate of Environment (DGE),
Vice Ministry of Development for Housing, Spatial Planning and Environment
(VMDHSPE), on the Draft EIS and EMP were forwarded to the Project Proponent
(PP), vide letter dated 26 February 2018 [Ref: 64/DGA-MDHOA/I/2018,
Attachment 3 in Preamble].

Final EIS and EMP: The response to concerns/comments from the Public
Consultation and the General Directorate of Environment had been incorporated

ASPEC/Pelican(EIA-TimorLeste)/2016 4-3



EMP FOR PELICAN PARADISE DEVELOPMENT CHAPTER 4
TIBAR-TASI TOLU, TIMOR-LESTE

in this Final EIS and EMP. This Final EIS and EMP will be resubmitted to
VMDHSPE, DGE, DNAC, DNPRB and NDPCEI.

° Environmental License: An Environmental License will be issued to the PP after
the approval of the EIS and EMP. The License is likely to contain conditions of
consent, requirements to implement the mitigation and monitoring measures
embodied in the EIS and EMP.

4.2.4 Objectives and Contents of the EIS and EMP

o Under Article 7 of the Regulation on the Detailed Requirements for the TOR, EIS
and EMP for Environmental Assessment, the main objective of an EIS is to satisfy
the legislative requirements to address the potential impacts deemed relevant at
different phases of Project development as per the approved TOR: for the pre-
construction, construction and operational phases.

. Under Article 9 of the above said regulation, the main objective of the EMP is to
ensure that the mitigations for negative impacts and enhancement of the positive
impacts, are carried out effectively throughout the various phases of Project
development: pre-construction, construction and operational phases.

. The general contents are elaborated on in the main text following closely Article 7
Annex 4 for the EIS; and Article 9 Annex 6 for the EMP; and the approved TOR.

o The contents under Article 7 of the EIS (to quote from Article 7 for EIS of the
Regulation on the Detailed Requirements for the TOR, EIS and EMP for
Environmental Assessment, are as follows:

(i) Information about the proposed project.

(ii) Baseline information about the environmental, social and economic
conditions in the area of the proposed project.

(iii) Information on the potential impacts of the project.

(iv) Information on the proposed measures to avoid, reduce or compensate
any significant negative impacts.

(v) Information on the main alternatives considered by the Project Proponent
(PP), and the reasons for making his choice.

(vi) The public consultations that have taken place so far, and the results of

such consultations.
(vii) Outline of the information required for the EMP.
(viii) A non-technical summary.
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Figure 4.2.1: Timor-Leste Environmental Assessment and Licensing Process
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4.3

4.31

(@)

(b)

BRIEF DESCRIPTION OF THE PROJECT

Below is a descriptive sequence of the Project, which starts with the planning
design concept leading to its inception for development.

Planning Design Concept

The planning and developmental concept is based on the Project Masterplan
(Figure 4.3.1) advocating the following eco-friendly planning aspirations:

(i) Creation of a unique urban resort presence in close proximity to the sea
with a golf course and parks and with a focus on green technology in the
building designs.

(ii) Provisions of high-end good service facilities to complement the resort
and the commercial hub.
(iii) Installation of smart urban technology that includes broadband cables,

international communication, intelligent security and green strategies for
energy and water savings.

(iv) Emphasis on a green environment to complement the Tasi Tolu Lakes;
conservation of water; reforestation of hilly degraded forests; recycling of
stormwater for irrigation in the golf course; and preserving the coastal
environment.

(v) Provisions of capacity building and training leading towards more job and
business opportunities for the benefit of the local communities.

From the conceptual aspirations, the planning design guidelines are:

Good Access

()

(if)
(iii)

Fast and efficient access to and from the Project with easy linkages to public
roads, to the surrounding areas in the Post Administration and Municipalities of
Dili and Liquica.

Ease of movement within and around the Project site itself, with efficient transport
to places of recreation, community centres, places of worship and parks.

Clear pedestrian walkways amidst a landscaped environment.

Efficient and Sustainable Use of Natural Resources

Smart use of topographical features with geotechnical considerations in Project
development.

Harmonisation of Project with local climate, traditions, culture and the surrounding
environment.

Use of renewable energy such as solar power as much as possible.

Proper maintenance of integrated facilities such as drainage, and sewage and
sullage treatment systems.

Utilisation of rainwater for non-potable purposes such as for golf course irrigation
and other components in the Project.

Enhance the Tasi Tolu Lakes for aesthetics and lake ecology.

Improved potential use of groundwater and water from small streams for portable
purposes.
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(c) Economic, Social and Cultural Interactions

(i)
(ii)

(iii)
(iv)

Provide employment opportunities through resort-centric types of businesses.

Use of telecommunication technology to support the development of localised
knowledge and service-based businesses.

Promote closer community interactions through physioal terrain designs such as
people-friendly parks and landscapes.

Provide adequate facilities and amenities for tourists, local communities and the
public by creating vibrant centres for recreation and leisure activities including
golfing, yachting and nature clubs and community facilities.

(d) Urban and Environmental Enrichment

(i)

(i)
(iii)
(iv)
(v)

(vi)

Provide a peaceful and serene environment for work and leisure.

Create an environment to maximise enrichment in living with nature.

Maximise the use of natural assets of the environment such as lakes and green
areas.

Provide a landscape with open spaces to serve multiple functions for recreation,
ecology and aesthetics.

Minimise earthworks and platforming to preserve the natural topography of the
land.

Utilise the natural contours and depressions for small water retentions and/or
wetlands to create a cool green environment.

(e) Sufficient Utilities and Amenities

(i)
(ii)

Maintain the efficiencies of infrastructure, utilities and amenities in line with world-
class standards.
Linkage to all Information Technology (IT).

4.3.2 Description of Components in the Project

The Project entails the development of a number of components that collectively
will make the area into a mixed urban enclave. Figure 4.3.2 shows the detailed
layout of the Project.

The Project can be separated into four major components as shown in Figures
4.3.11t04.3.2.

0] Commercial component: comprises an 18-hole golf course, two hotels,
service apartments, residential units and commercial centres.

(ii) Institutional component: comprises a youth development and community
centre, a school and a hospital.

(i) National and environmental component: comprises parks and hill areas,
which will be reforested.

(iv) Infrastructure and utility component: comprises a utility centre, sewage
treatment plants and water recycling plant, etc.
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o As shown in Table 4.3.1, the Project site of 563.04 ha reserved for the
environmental component (62.94%), the largest component; followed commercial
(26.95%); residential development (8.09%); institutional (1.46%) and infrastructure
and utilities (0.56%).

° The whole Project area is divided into 14 plots of development of which Plot 12
(the public park), belongs to and will be developed by the Government. The built-
up developmental density is less than 25 — 30% of the total land area, which is low.
The rest of the land is for the golf course and forested areas excluding the public
park in Plot 12. If included, the developmental density is even lower, at about 20%.

Table 4.3.1: Developmental Components

Percentage Es_t imated
Plot Development Area (Ha) %) Project Cost
(USD)
1 5-Star Hotel (464-room) 27.15 4.82 310,000,000
2 18-Hole Championship Standard Golf Course 98.19 17.44 18,000,000
3 Service Apartments (117 units) 5.91 1.05 90,000,000
4 | Hotel Service Support Centre (Utility Centre) 3.16 0.56 '”C::‘:‘jd n
5 School 3.00 0.53 20,000,000
6 Hospital 3.04 0.54 60,000,000
7 Commercial Centre 1 9.25 1.64 60,000,000
8 Residential Units 14.56 2.58 25,000,000
9 Residential Units 31.00 5.51 25,000,000
10 | 2™ Hotel 9.68 1.72 80,000,000
11 Forest Reserve Areas (Reforestation) 354.38 62.94 1,500,000
13 | Commercial Centre 2 1.55 0.28 15,000,000
14 | Youth Development and Community Centre 217 0.39 6,000,000
Grand Total 563.04 100 710,500,000
Source: -Pelican Paradise Holdings (Timor-Leste), 17 March 2017.
Note: *Public park (Plot 12) of 58.80 ha will be developed by the authority in Timor-Leste.
(a) Commercial Development
. The commercial development consists of a 464-room 5-star hotel with

accompanying 13 villas, an 18-hole championship standard golf course, service
apartments, residential units and commercial areas (Table 4.3.2). A second hotel
will be added at a later stage possibly after the expansion of the Presidente
Nicolau Lobato International Airport. The main objective of the commercial and
business development is to create vibrancy, vitality, colour, dynamism and life
within the Project and the surrounding areas of the Municipalities of Dili and
Liquica.
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Table 4.3.2: Commercial Development Components

No. Development Development Plot | Area(Ha) | Percentage (%)
1. 5-Star Hotel (464-room) 1 27.15 4.82
2 18-Hole Championship Standard 2 98.19 17.44
’ Golf Course
3. Service Apartments (117 units) 3 5.91 1.05
4, Commercial Centre 1 7 9.25 1.64
5. Residential Units 8 14.56 2.58
6. Residential Units 9 31.00 5.51
7. | 2" Hotel 10 9.68 1.72
8. Commercial Centre 2 13 1.55 0.28
Total 197.29 35.04
Source: Pelican Paradise Holdings (Timor-Leste), 17 March 2017.
(i) 5-Star Hotel (Plot 1)

A total area of 27.15 ha has been allocated for the 5-star hotel including
the 13 hotel villas as part of the hotel complex (Figure 4.3.3). This hotel
will be the first international 5-star hotel in Timor-Leste, comprising 464
rooms, with accompanying 13 villas, six restaurants/cafés, a grand
ballroom with a capacity of 1,300 persons. This ballroom can be
partitioned to three smaller function rooms if needed.

There will be a muiti-function exhibition and convention hall located
adjacent to the ballroom that provides flexibility for space extensions. It
can hold all national, regional and international conventions and
conferences that are presently lacking in Timor-Leste.

The hotel will overlook the beautiful sandy beaches and clear blue seas
with the backdrop against the ranges of hills in the background. The hotel
will offer a unique hospitality experience whilst embracing the beauty of
the Timorese landscape in a simple yet elegant setting.

As part of the 5-star hotel, there is a floating jetty (6.05 ha) located at the
northern section of the hotel fronting the Straits of Wetar. This waterfront
area synergises with the commercial areas, and is designed for food and
beverage outlets and a sea sports recreation centre to service the hotel
requirements and the tourists.

The proposed hotel is located 10 minutes by car from the Presidente
Nicolau Lobato International Airport and approximately 15 minutes from
Dili town. As most of the coastal developments are focused around Dili,
this will be the first development located at the western side of the
Presidente Nicolau Lobato International Airport towards the future new
port at Tibar Bay.
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(i)

(iii)

2" Hotel (Plot 10)

The 2™ hotel, covering 9.68 ha, is located on Plot 10 adjacent to Plot 3.
This is a 4-star hotel, which will be developed pending the completion of
the Presidente Nicolau Lobato International Airport expansion project,
when it is foreseen that the tourism industry will expand exponentially
once there is good access for the tourists. The details of this 2" hotel
have yet to be finalised.

18-Hole Golf Course (Plot 2)

This golf course is designed as a world-class 18-hole championship
standard golf course covering a total area of 98.19 ha. It will be built
surrounding the three Tasi Tolu Lakes and adjacent to the 5-star hotel
(Plot 1) and residential units (Plots 8 and 9). Figure 4.3.4 shows the
layout plan and perspective of the golf course.

Golf Course Design

As the land is flat, the golf course architects will be raising the tees,
greens and fairways above the current seasonal lake flooding levels to
render interesting 3D shapes into the land for a challenging golf. This
will be carefully integrated with all the site elements and Project
components surrounding the golf course.

The philosophy of Kruse Golf's design is along the classic principles of
golf course architecture. Holes are designed with wide fairways in a
strategic way, which can be fun and enjoyable for the standard golfer,
but still challenging for the lower handicap player to score well. An
efficient use of hazards (water, bunkers, rough) is there to reward
strategic play and not penalise the poorer golfer. At the same time the
width will provide the better players a choice of play angles and risk
reward type shots setting up for the approach shot to the green.

Routing: The routing of the course has been done to create 18 very
interesting and distinctly different and memorable golf holes. A balance
of left to right and right to left doglegs and orientation of holes, means
that holes will be played very differently with the prevailing winds and
offer a great mix of shots. A study of the natural land shapes and
dimensions has dictated green, fairway and tee locations. There is an
interesting mix of terrain offering gentle uphill shots, downhill shots and
shots playing over water hazards of wetlands and lakes.

Greens: Greens will comprise a variety of sizes and orientated at
different angles depending on the strategy and preferred approach
shots. They will gently undulate in shape and the shapes will tie in
harmoniously with the surrounding landforms.

Bunkers: Bunkers will be large sand-faced bunkers akin to classic
bunkering of courses such as Royal Melbourne, Augusta National and
Cypress Point. Bunkers will have a distinct vertical lip to help define them
and provide shadow line for striking and imposing appearance. Great
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emphasis will be placed on the development of appealing and intricate
patterns of sand-faced bunkers as part of the visual appeal of each hole
and the development of its strategy.

o Grass: A hybrid warm season grass will be used on the greens for
superior putting speed. Fairways and short roughs to be a warm season
hybrid grass types also with a level of saline tolerance — likely to be a
Paspalum variety or a Bermuda. The irrigation system has been designed
not to overthrow into the long roughs or landscape areas — a “hard edge
system”. The intent of this approach is to conserve precious water and to
prevent the roughs getting too thick and lush and become the frustration
of golfers.

o Course Landscape: The landscape of the course is of most importance
and will use natural systems and an ecological approach. The golf course
architects have gone to great measures to ensure that existing vegetation
is protected and “no go zones” will be created at the beginning of
construction to protect any existing landscape. The intent is to use all local
plant species that exist on-site for course landscape so that it looks
natural and be a part of nature from day one. Restoration of saline
wetlands including mangrove species will be done. The approach here
involves salvaging any possible plant materials during clearing and
creating an on-site nursery.

o The philosophy and intent of the golf course landscape to use local plant
species throughout the golf course will be an ecological approach that will
restore the biodiversity of both flora and fauna to the site. The design
allows for a large scale of ecological landscape restoration including:

(a) Mangrove and saline wetland restoration.
(b) Ephemeral wetland restoration and creation.
(c) Sedge and grassland establishment.
(d) Reafforestation of the lower hillsides and gullies.
° A programme of plant procurement will involve the propagation of many

plant species for the golf course. Much planting works will be tied to the
wet season timing; however the course irrigation supply will allow for
watering in the dry season for plant establishment.

° Fairways and Short Roughs: Fairways and short roughs will be planted
with ‘warm season’ grasses to be determined. The refined finishing and
high level of maintenance of these areas will provide a stark and attractive
contrast of both texture and colour with the preserved natural landscape in
the outer roughs.

° Irrigation: Water supply for the golf course in the long-term will be a
combination of harvested catchment yield, some of treated wastewater,
and possibly a mix of fresh and sea water. Bores may also supplant this
supply. A designated water storage pond will be used to receive the
various supplies of water before it is pumped onto the course. There will
be a separate mainline for the greens to allow for controlled application of
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fresh water independent of the tees and fairways, which may have a mix
of saline, treated effluent or fresh water depending on the season.

. A significant feature in the golf course is the smart use of the Tasi Tolu
Lakes in its natural setting as water retention areas for water storage,
forming part of the golf course features. There will be zero discharge from
the area and leached fertilisers will be retained within the Tasi Tolu Lakes
where the water can be used partially to irrigate the golf course.

. With proper attention to detail in its design, construction and management,
this golf course should become a course that the nation of Timor-Leste
can be most proud of. It will be a fine test of golf, a memorable and
challenging course and hopefully one of Asia’s finest.

Turf Irrigation

. The key principle behind the design of the golf course is for it to source its
own water from the Project site for turf irrigation purposes. The golf course
will not use any potable town water in its irrigation. The golf course water
supply will come from three key sources:

(a) Stormwater Harvesting — A distinct dry season and wet season
will require the harvesting runoff from both within the golf course,
associated development and the surrounding landforms. Currently,
this water runs off into the existing saline lakes or to the sea. The
Project intends to harvest and store (in ponds and lakes) most of
the harvested water so as to have sufficient water to irrigate the
turf in the dry season.

(b) Treated Wastewater — The golf course will also have the potential
to use treated wastewater that will come from the hotels,
residential and commercial areas.

(c) Saline Water — The golf course turf types will have a degree of
salt water tolerance and in periods of extreme dry weather, this
will allow the flexibility of irrigating with a mixture of fresh and
saline water so as to supplement the irrigation supply.

° Water Conservation: The use of the latest irrigation technologies with
computer controlled valve in head sprinklers will mean water is precisely
applied to turf surfaces only, and not wasted onto non-turf areas. Watering
will take place at night to minimise evaporation and maximise infiltration
into the turf root zone. These methods will ensure healthy turf growth and
at the same time, conserve water.

o Water Filtration and Nutrient Removal: Turfgrass helps remove silt and
nutrients from the water. The role of the golf course both turf and
landscape revegetated areas (including seasonal streams and ponds), will
be to filter suspended particles from the water to minimise silt and fine soil
particles from entering the three lakes. Various small ponds around the
golf course will also help to slow down storm flows, and when planted with
aquatic plant species, will also perform a nutrient uptake role.
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